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Part 1: Bidding Procedures 
 



 

{ŜŎǘƛƻƴ LΥ LƴǎǘǊǳŎǘƛƻƴǎ ǘƻ .ƛŘŘŜǊǎ ψψψψψψψψψψψψψ tŀƎŜ μ т  
 

Section I: Instructions to Bidders 
General 

Scope of Bid 

1.1 In connection with the Specific Procurement Notice ä Invitation for Bids (IFB), 
specified in the Bid Data Sheet (BDS), the Employer, as specified in the BDS, 
issues this Bidding document for the provision of Works as specified in Section 
VII, Worksé Requirements. The name, identification, and number of æwhole of the 
worksç, hereafter called èWorksé invited under one or more lots (Contracts) or 
Packages each lot containing one or more èWorksé or each package containing 
one or more lots of this IFB are specified in the BDS. 

 
1.2 Throughout this bidding document: 
 
the term æin writingç means communicated in written form (e.g. by mail, e-mail, fax, 
including, if specified in the BDS, distributed or received through electronic-
procurement system used by the Employer) with proof of receipt;  
if the context so requires, æsingularç means æpluralé and vice versa;  
æDayç means calendar day, unless otherwise specified as a æBusiness Day.ç A Business 
Day is any day that is a working day of the Borrower. It excludes the Borrowerés official 
public holidays; and 
æESç means environmental and social (including Sexual  Exploitation, and   
Abuse (SEA) and Sexual Harassment (SH)); 
æSexual Exploitation and Abuseç æ(SEA)ç means the following: 

   æSexual Exploitationç is defined as any actual or attempted abuse of 
position of vulnerability, differential power or trust, for sexual purposes, 
including, but not limited to, profiting monetarily, socially or politically 
from the sexual exploitation of another; 

   æSexual Abuseç is defined as the actual or threatened physical intrusion of 
a sexual nature, whether by force or under unequal or coercive conditions; 

æSexual Harassmentç æ(SH)ç is defined as unwelcome sexual advances, requests for 
sexual favors, and other verbal or physical conduct of a  sexual nature by the 
Contractorés Personnel with other Contractorés or Employerés Personnel;  
æContractorés Personnelç is as defined in Sub- Clause 1.1.17 of the General Conditions 
of Contract; and  
æEmployerés personnelç is as defined in GCC Sub-Clause 1.1.31 of the General 
Conditions of Contract. 

A non-exhaustive list of (i) behaviors which constitute SEA and (ii) 
behaviors which constitute SH is attached to the Code of Conduct form in 
Section IV. 
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Source of Funds 

2.1 The Borrower or Recipient (hereinafter called æBorrowerç) specified in the BDS 
has received or has applied for financing (hereinafter called æfundsç) from the 
Specific Financing Institution named in the BDS (hereinafter called æthe Bankç) in 
an amount specified in the BDS, toward the project named in the BDS. The 
Borrower intends to apply a portion of the funds to eligible payments under the 
contract(s) for which this Bidding document is issued. 

 
2.2 Payment by the Bank will be made only at the request of the Borrower and upon 

approval by the Bank, and will be subject, in all respects, to the terms and 
conditions of the Loan (or other financing) Agreement. The Loan (or other 
financing) Agreement prohibits a withdrawal from the loan account for the 
purpose of any payment to persons or entities, or for any import of goods, 
equipment, plant, or materials, if such payment or import is prohibited by a 
decision of the United Nations Security Council taken under Chapter VII of the 
Charter of the United Nations. No party other than the Borrower shall derive any 
rights from the Loan (or other financing) Agreement or have any claim to the 
proceeds of the Loan (or other financing). 

 
Fraud and Corruption 

3.1  The Bank requires compliance with ités Integrity Framework comprising the 
African Development Bank Groupés Sanctions Procedures, the Bankés Whistle-
blowing and Complaints Policy, the Bankés Procurement Policy under the 
Procurement Framework and any other applicable Policies and Procedures 
including their updates in regard to corrupt and fraudulent practices, as set forth 
in Section VI.  

 
3.2 In further pursuance of this policy, bidders shall permit and shall cause their 

agents (where declared or not), subcontractors, subconsultants, service 
providers, suppliers, and their personnel, to permit the Bank to inspect all 
accounts, records and other documents relating to any prequalification process, 
bid submission, and contract performance (in the case of award), and to have 
them audited by auditors appointed by the Bank. 

 
Eligible Bidders 

4.1 A Bidder may be a firm that is a private entity, a state-owned enterprise or 
institution subject to ITB 4.6 or any combination of such entities in the form of a 
joint venture, consortium, or association (JVCA) hereinafter called JV, under an 
existing agreement or with the intent to enter into such an agreement supported 
by a letter of intent. In the case of a joint venture, consortium, or association (JV): 
a) Unless otherwise specified in the BDS, all members shall be jointly and 
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severally liable for the execution of the entire Contract in accordance with the 
Contract terms; b) The JV shall nominate a Representative who shall have the 
authority to conduct all business for and on behalf of any and all the members 
of the JV during the Bidding process and, in the event the JV is awarded the 
Contract, during contract execution; c) The maximum number of members 
proposed in a JV shall not exceed the number specified in the BDS, or the 
number derived from the percentage specified under ITB 4.1 (d), whichever is 
smaller unless both are equal, in which case anyone shall apply; and d) 
Participation by value of the contract as share of each of the JV partner (member) 
shall not be less than the percentage specified in the BDS. In case of any 
inconsistency between ITB 4.1 c) and ITB 4.1 d) such that both cannot be applied 
simultaneously, the latter shall prevail. 

 
4.2 A Bidder shall not have a conflict of interest. Any Bidder found to have a conflict 

of interest shall be disqualified. A Bidder may be considered to have a conflict of 
interest for the purpose of this Bidding process, if the Bidder:  

 
(a) directly or indirectly controls, is controlled by or is under common control 

with another Bidder; or  
(b) receives or has received any direct or indirect subsidy from another Bidder; 

or 
(c) has the same legal representative as another Bidder; or 
(d) has a relationship with another Bidder, directly or through common third 

parties, that puts it in a position to influence the Bid of another Bidder, or 
influence the decisions of the Employer regarding this Bidding process; or 

(e) or any of its affiliates participated as a consultant in the preparation of the 
design or technical specifications of the works that are the subject of the 
Bid; or 

(f) or any of its affiliates has been hired (or is proposed to be hired) by the 
Employer or Borrower as Engineer for the Contract implementation; or 

(g) would be providing goods, works, or non-consulting services resulting from 
or directly related to consulting services for the preparation or 
implementation of the project specified in the BDS ITB 2.1 that it provided 
or were provided by any affiliate that directly or indirectly controls, is 
controlled by, or is under common control with that firm; or 

(h) has a close business or family relationship with a professional staff of the 
Borrower (or of the project implementing agency, or of a recipient of a part 
of the loan) who: (i) are directly or indirectly involved in the preparation of 
the Bidding document or specifications of the Contract, and/or the Bid 
evaluation process of such Contract; or (ii) would be involved in the 
implementation or supervision of such Contract unless the conflict 
stemming from such relationship has been resolved in a manner acceptable 
to the Bank throughout the Bidding process and execution of the Contract. 
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4.3 A firm that is a Bidder (either individually or as a JV member) shall not participate 

in more than one Bid, except for permitted alternative Bids. This includes 
participation as a subcontractor in other Bids. Such participation shall result in 
the disqualification of all Bids in which the firm is involved. A firm that is not a 
Bidder or a JV member may participate as a subcontractor in more than one Bid. 

 
4.4 A Bidder and all parties constituting the Bidder including any             

subcontractors or suppliers shall have the nationality of an eligible country of 
the Bank in accordance with the Bankés Procurement Policy for the Bank Group 
Funded Operations described under the Bankés Procurement Framework, and as 
listed in Section V, Eligible Countries, subject to the restrictions pursuant to ITB 
4.8. A Bidder shall be deemed to have the nationality of a country if the Bidder 
is constituted, incorporated or registered in and operates in conformity with the 
provisions of the laws of that country, as evidenced by its articles of 
incorporation (or equivalent documents of constitution or association) and its 
registration documents, as the case may be. This criterion shall also apply to the 
determination of the nationality of proposed subcontractors or subconsultants 
for any part of the Contract including related Services. 

 
4.5 A Bidder that has been sanctioned by the Bank, pursuant to the Bankés Integrity 

Framework, and in accordance with its prevailing sanctions policies and 
procedures as set forth in the Bankés Integrity Framework, as described in Section 
VI paragraph 2.2 d. shall be ineligible to be prequalified for, bid for, or be 
awarded a Bank-financed contract or benefit from a Bank-financed contract, 
financially or otherwise, during such period of time as the Bank shall have 
determined. The list of debarred firms and individuals is available at the 
electronic address specified in the BDS. 

 
4.6 Bidders that are state-owned enterprises or institutions in the Employerés 

Country may be eligible to compete and be awarded a Contract(s) only if they 
can establish, in a manner acceptable to the Bank, that they (i) are legally and 
financially autonomous (ii) operate under commercial law, and (iii) are not under 
supervision of the Employer.  

 
4.7 A Bidder shall not be under suspension from Bidding by the Employer as the 

result of the operation of a Bid-Securing Declaration. 
 
4.8 Firms and individuals may be ineligible if so indicated in Section V and (a) as a 

matter of law or official regulations, the Borrowerés country prohibits commercial 
relations with that country, provided that the Bank is satisfied that such exclusion 
does not preclude effective competition for the supply of goods or the 
contracting of works or services required; or (b) by an act of compliance with a 



 

{ŜŎǘƛƻƴ LΥ LƴǎǘǊǳŎǘƛƻƴǎ ǘƻ .ƛŘŘŜǊǎ ψψψψψψψψψψψψψ tŀƎŜ μ мм  
 

decision of the United Nations Security Council taken under Chapter VII of the 
Charter of the United Nations, the Borrowerés country prohibits any import of 
goods or contracting of works or services from that country, or any payments to 
any country, person, or entity in that country. When the Works are implemented 
across jurisdictional boundaries (and more than one country is a Borrower, and 
is involved in the procurement), then exclusion of a firm or individual on the 
basis of ITB 4.8 (a) above by any country may be applied to that procurement 
across other countries involved, if the Bank and the Borrowers involved in the 
procurement agree.  

 
4.9 A Bidder shall provide such documentary evidence of eligibility satisfactory to 

the Employer, as the Employer shall reasonably request.  
 
4.10 A firm that is under a sanction of debarment by the Borrower from being 

awarded a contract is eligible to participate in this procurement, unless the Bank, 
at the Borrowerés request, is satisfied that the debarment; (a) relates to fraud or 
corruption, and (b) followed a judicial or administrative proceeding that afforded 
the firm adequate due process. 

 
Eligible Materials, Equipment, and Services 

5.1 The materials, equipment and services to be supplied under the Contract and 
financed by the Bank shall have their origin in an eligible country of the Bank in 
accordance with the Bankés Procurement Policy for Bank Group Funded 
Operations described under the Bankés Procurement Framework, and as listed in 
Section V, Eligible Countries, subject to the restrictions specified therein, Eligible 
Countries, and all expenditures under the Contract will not contravene such 
restrictions. At the Employerés request, Bidders may be required to provide 
evidence of the origin of materials, equipment and services. 

 
5.2 The nationality of the firm that produces, assembles, distributes, or sells the 

materials and equipment shall not determine their origin. 
 

Contents of Bidding Document 

Sections of Bidding Document 

6.1 The Bidding document consists of Parts 1, 2, and 3, which includes all the 
sections specified below, and which should be read in conjunction with any 
Addenda issued in accordance with ITB 8. 

 
PART 1    Bidding Procedures 

Å Section I - Instructions to Bidders (ITB) 
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Å Section II - Bid Data Sheet (BDS) 

Å Section III - Evaluation and Qualification Criteria 

Å Section IV - Bidding Forms 

Å Section V - Eligible Countries 

Å Section VI - Fraud and Corruption 

PART 2    Works Requirements 

Å Section VII - Worksé Requirements 

PART 3   Conditions of Contract and Contract Forms  

Å Section VIII - General Conditions (GC) 

Å Section IX - Particular Conditions (PC) 

Å Section X - Contract Forms 

6.2 The Specific Procurement Notice - Invitation for Bids (IFB) issued by the 
Employer is not part of the Bidding document. 

 
6.3 Unless obtained directly from the Employer, the Employer is not responsible for 

the completeness of the Bidding document, responses to requests for 
clarification, the minutes of the pre-Bid meeting (if any), or Addenda to the 
Bidding document in accordance with ITB 8. In case of any contradiction, 
documents obtained directly from the Employer shall prevail. 

 
6.4 The Bidder is expected to examine all instructions, forms, terms, and 

specifications in the Bidding document and to furnish with its Bid all information 
and documentation as is required by the Bidding document. 

 
Clarification of Bidding Document, Site Visit, Pre-Bid Meeting 

7.1 A Bidder requiring any clarification of the Bidding document shall contact the 
Employer in writing at the Employerés address specified in the BDS or raise its 
enquiries during the pre-Bid meeting if provided for in accordance with ITB 7.4. 
The Employer will respond in writing to any request for clarification, provided 
that such request is received no later than fourteen (14) days prior to the 
deadline for submission of Bids. The Employer shall forward copies of its 
response to all Bidders who have acquired the Bidding document in accordance 
with ITB 6.3, including a description of the inquiry but without identifying its 
source. If so specified in the BDS, the Employer shall also promptly publish its 
response at the web page identified in the BDS. Should the clarification result in 
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changes to the essential elements of the Bidding document, the Employer shall 
amend the Bidding document following the procedure under ITB 8 and ITB 22.2. 

 
7.2 The Bidder is advised to visit and examine the Site of Works and its surroundings 

and obtain for itself on its own responsibility all information that may be 
necessary for preparing the Bid and entering into a contract for construction of 
the Works. The costs of visiting the Site shall be at the Bidderés own expense. 

 
7.3 The Bidder and any of its personnel or agents will be granted permission by the 

Employer to enter upon its premises and lands for the purpose of such visit, but 
only upon the express condition that the Bidder, its personnel, and agents will 
release and indemnify the Employer and its personnel and agents from and 
against all liability in respect thereof, and will be responsible for death or 
personal injury, loss of or damage to property, and any other loss, damage, costs, 
and expenses incurred as a result of the inspection. 

 
7.4 If so specified in the BDS, the Bidderés designated representative is invited to 

attend a pre-Bid meeting and/or a Site of Works visit. The purpose of the 
meeting will be to clarify issues and to answer questions on any matter that may 
be raised at that stage. 

 
7.5 The Bidder is requested to submit any questions in writing, to reach the 

Employer not later than one week before the meeting. 
 
7.6 Minutes of the pre-Bid meeting, if applicable, including the text of the questions 

asked by Bidders, without identifying the source, and the responses given, 
together with any responses prepared after the meeting, will be transmitted 
promptly to all Bidders who have acquired the Bidding document in accordance 
with ITB 6.3. If so specified in the BDS, the Employer shall also promptly publish 
the Minutes of the pre-Bid meeting at the web page identified in the BDS. Any 
modification to the Bidding document that may become necessary as a result of 
the pre-Bid meeting shall be made by the Employer exclusively through the issue 
of an Addendum pursuant to ITB 8 and not through the minutes of the pre-Bid 
meeting. Nonattendance at the pre-Bid meeting will not be a cause for 
disqualification of a Bidder. 

 
Amendment of Bidding Document 

8.1 At any time prior to the deadline for submission of Bids, the Employer may 
amend the Bidding document by issuing addenda. 

 
8.2 Any addendum issued shall be part of the Bidding document and shall be 

communicated in writing to all who have obtained the Bidding document from 
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the Employer in accordance with ITB 6.3. The Employer shall also promptly 
publish the addendum on the Employerés web page in accordance with ITB 7.1. 

 
8.3 To give Bidders reasonable time in which to take an addendum into account in 

preparing their Bids, the Employer should extend the deadline for the 
submission of Bids, pursuant to ITB 22.2. 

 
Preparation of Bids 

Cost of Bidding 

9.1 The Bidder shall bear all costs associated with the preparation and submission 
of its Bid, and the Employer shall not be responsible or liable for those costs, 
regardless of the conduct or outcome of the Bidding process.  

 
Language of Bid 

10.1 The Bid, as well as all correspondence and documents relating to the Bid 
exchanged by the Bidder and the Employer, shall be written in the language 
specified in the BDS. Supporting documents and printed literature that are part 
of the Bid may be in another language provided they are accompanied by an 
accurate translation of the relevant passages in the language specified in the 
BDS, in which case, for purposes of interpretation of the Bid, such translation 
shall govern. 

 
Documents Comprising the Bid 

11.1 The Bid shall comprise the following: 

(a) Letter of Bid prepared in accordance with ITB 12; 

(b) Schedules including priced Bill of Quantities, completed in accordance 
 with ITB 12 and ITB 14; 

(c) Bid Security or Bid-Securing Declaration, in accordance with ITB 19.1; 

(d) Technical Bid - of Base Bid; 

(e) Commercial Terms and Conditions; 

(f) Alternative Technical Bid, if permissible, in accordance with ITB 13; 

(g) Authorization: written confirmation authorizing the signatory of the Bid 
 to commit the Bidder, in accordance with ITB 20.3; 

(h) Eligibility and Qualifications: documentary evidence in accordance with 
 ITB 17 establishing the Bidderés eligibility and qualifications to perform 
 the Contract if its Bid is accepted; 
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(i) Conformity: documentary evidence in accordance with ITB 16 and ITB 
 30, and in support of above sub-paragraphs (d) and (e) of ITB 11.1, as 
 necessary, to establish that the offered Works and Services, and Terms 
 and Conditions of the Bid conform to the requirements and provisions 
 of the bidding document; and 

(j) any other document required in the BDS. 

11.2 In addition to the requirements under ITB 11.1, Bids submitted by a JV shall 
include a copy of the Joint Venture Agreement entered into by all members. 
Alternatively, a letter of intent to execute a Joint Venture Agreement in the event 
of a successful Bid shall be signed by all members and submitted with the Bid, 
together with a copy of the proposed Agreement.  

 
11.3 The Bidder shall furnish in the Letter of Bid information on commissions and 

gratuities, if any, paid or to be paid to agents or any other party relating to this 
Bid. 

 
11.4 The Bidder shall furnish in the Letter of Bid the names of three potential Dispute 

Avoidance/Adjudication Board (DAAB) members and attach their curriculum 
vitae. The list of potential DAAB members proposed by the Employer (Contract 
Data 21.1) and by the Bidder (Letter of Bid) shall be subject to the Bankés No-
objection. 

 
Letter of Bid and Schedules  

12.1 The Letter of Bid and Schedules, including the Bill of Quantities, shall be prepared 
using the relevant forms furnished in Section IV, Bidding Forms. The forms must 
be completed without any alterations to the text, and no substitutes shall be 
accepted except as provided under ITB 20.3. All blank spaces shall be filled in 
with the information requested.  

 
Alternative Bids 

13.1 Unless otherwise specified in the BDS, alternative Bids shall not be considered. 
If Alternative Bids are permitted, the BDS shall specify which of the following ITB 
(s) namely, ITB 13.2, ITB 13.3 and ITB 13.4 shall be considered. 

 
13.2 When alternative times for completion are explicitly invited, a statement to that 

effect will be included in the BDS, and the method of evaluating different 
alternative times for completion will be described in Section III, Evaluation and 
Qualification Criteria. 

 
13.3 Except as provided under ITB 13.4 below, Bidders wishing to offer technical 

alternatives to the requirements of the Bidding document must first price the 
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Employerés design as described in the Bidding document and shall further 
provide all information necessary for a complete evaluation of the alternative by 
the Employer, including drawings, design calculations, technical specifications, 
breakdown of prices, and proposed construction methodology and other 
relevant details. Only the technical alternatives, if any, of the Bidder with the 
Lowest Evaluated Bid conforming to the basic technical requirements shall be 
considered by the Employer. 

 
13.4 When specified in the BDS, Bidders are permitted to submit alternative technical 

solutions for specified parts of the Works. Such parts will be identified in the BDS 
and described in Section VII, Worksé Requirements. The method for their 
evaluation will be stipulated in Section III, Evaluation and Qualification Criteria. 

 
Bid Prices and Discounts 

14.1 The prices and discounts (including any price reduction) quoted by the Bidder in 
the Letter of Bid and in the Bill of Quantities shall conform to the requirements 
specified below. 

 
14.2 The Bidder shall fill in rates and prices for all items of the Works described in the 

Bill of Quantities. Items against which no rate or price is entered by the Bidder 
shall be deemed covered by the rates for other items in the Bill of Quantities and 
will not be paid for separately by the Employer. An item not listed in the priced 
Bill of Quantities shall be assumed to be not included in the Bid, and provided 
that the Bid is determined substantially responsive notwithstanding this 
omission, the average or the highest price of the item as specified in the BDS 
quoted by substantially responsive Bidders will be added to the Bid price and 
the equivalent total cost of the Bid so determined will be used for price 
comparison.  

 
14.3 The price to be quoted in the Letter of Bid, in accordance with ITB 12.1, shall be 

the total price of the Bid, excluding any discounts offered.  
 
14.4 The Bidder shall quote any discounts and the methodology for their application 

in the Letter of Bid, in accordance with ITB 12.1, ITB 14.6 and ITB 14.7. 
 
14.5 Unless otherwise specified in the BDS and the Conditions of Contract, the rates 

and prices quoted by the Bidder are subject to adjustment during the 
performance of the Contract in accordance with the provisions of the Conditions 
of Contract. In such a case, the Bidder shall furnish the indices and weightings 
for the price adjustment formulae in the Schedule of Adjustment Data and the 
Employer may require the Bidder to justify its proposed indices and weightings. 
A Bid submitted with a fixed price basis shall not be rejected unless otherwise 
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specified in the BDS and in the latter case, a Bid submitted with fixed price shall 
be rejected.   

 
14.6 As specified in the BDS, bids are being invited for æWorksç as a single contract 

(or as one lot); or for individual lots (contracts) each lot containing one or more 
èWorksé; or for any combination of lots (packages). Bidders wishing to offer 
discounts for the award of more than one Contract (lot) shall specify in their Bid 
the price reductions applicable to each contract (lot) and package as the case 
may be. Bidders shall fully explain the methodology and calculations for applying 
such discounts, showing how the reductions are derived and the net amounts of 
each contract after the application of the offered discounts to individual items. 
Discounts can be offered only for those items for which the Bidder is required to 
bid and not for any item where the Employer has included its estimated cost as 
a fixed sum or a percentage in the Bills of Quantities. Discounts shall be 
submitted in accordance with ITB 14.4, and ITB 14.6 provided that the Bids for 
all lots (contracts) are opened at the same time.  

 
14.7   Discounts offered shall be clear and without any vagueness or ambiguity to avoid 

rejection of the bid as no clarification shall be requested or permitted on this 
account after bid submission. The Employerés decision on a bidés discount will 
be based on the contents of the bid itself, without recourse to any extrinsic 
evidence. If in the Employerés opinion, which will be final, a discount offered in 
the bid: I) is unclear, ambiguous or vaguely presented to the extent that it cannot 
be either interpreted or applied with reasonable accuracy, the Bid shall be 
rejected; II) relates to any item of cost for which the Bidder is not required to 
submit a bid price or the Employer may have indicated the estimated cost e.g. 
for a provisional sum or contingencies as per the bidding document, then the 
bid will be evaluated without the application of the discount offered for such 
item of cost; and III) has minor discrepancy or unclarity which could be 
interpreted reasonably, the Employer in this case may decide not to reject the 
bid and apply the discount as it deems reasonable and appropriate resulting in 
the lowest evaluated cost to the Employer. If the Bidder does not accept the 
Employerés decision based on any of the above, the bid shall be rejected. 

 
14.8 All duties, taxes, and other levies payable by the Contractor under the Contract, 

or for any other cause, as of the date 28 days prior to the deadline for submission 
of Bids, shall be included in the rates and prices and the total Bid Price submitted 
by the Bidder. 

 
Currencies of Bid and Payment 

15.1 The currency (ies) of the Bid and the currency (ies) of payments shall be as 
specified in the BDS. 
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15.2 Bidders may be required by the Employer to justify, to the Employerés 
satisfaction, their local and foreign currency requirements, and to substantiate 
that the amounts included in the unit rates and prices and shown in the Schedule 
of Adjustment Data in the Appendix to Bid are reasonable, in which case a 
detailed breakdown of the foreign currency requirements shall be provided by 
Bidders. 

 
Documents Comprising the Technical Bid 

16.1 The Bidder shall furnish details of technical specifications proposed in the 
Technical Bid including a statement of work methods, equipment, personnel, 
schedule and any other information as stipulated in Section IV, Bidding Forms, 
or elsewhere in the bidding document, and if applicable, a statement of 
deviations and exceptions to any of the provisions of the bidding document,  in 
sufficient detail to demonstrate the adequacy of the Bidderés proposal to meet 
the Employerés workés requirements and the completion time, and to 
demonstrate substantial responsiveness to the technical specifications required 
as per the provisions of the Section VII, Workés Requirements.   

 
Documents Establishing the Eligibility and Qualifications of the Bidder 

17.1 To establish Bidderés eligibility in accordance with ITB 4, Bidders shall complete 
the Letter of Bid, included in Section IV, Bidding Forms. 

 
17.2 In accordance with Section III, Evaluation and Qualification Criteria, to establish 

its qualifications to perform the Contract the Bidder shall provide the 
information requested in the corresponding forms included in Section IV, 
Bidding Forms. 

 
17.3 If a margin of preference applies as specified in accordance with ITB 33.1, 

domestic Bidders, individually or in joint ventures, applying for eligibility for 
domestic preference or regional preference shall supply all information required 
to satisfy the criteria for eligibility specified in accordance with ITB 33.1. 

 
Period of Validity of Bids 

18.1. Bids shall remain valid for the Bid Validity period specified in the BDS or any 
extended period if amended by the Employer in accordance with ITB 8. The Bid 
Validity period starts from the date fixed for the Bid submission deadline (as 
prescribed by the Employer in accordance with ITB 22). A Bid valid for a shorter 
period shall be rejected by the Employer as nonresponsive.  

 
18.2 In exceptional circumstances, prior to the expiration of the Bid validity period, 

the Employer may request Bidders to extend the period of validity of their Bids. 
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The request and the responses shall be made in writing. If a Bid Security is 
requested in accordance with ITB 19, it shall also be extended for twenty-eight 
(28) days beyond the deadline of the extended validity period. A Bidder may 
refuse the request without forfeiting its Bid security. A Bidder granting the 
request shall not be required or permitted to modify its Bid, except as provided 
in ITB 18.3. 

 
18.3 If the award is delayed by a period exceeding fifty-six (56) days beyond the expiry 

of the initial Bid validity period, the Contract price shall be determined as follows: 
 

(a) in the case of fixed price contracts, the Contract price shall be the Bid 
  price adjusted by the factor specified in the BDS to reflect  any increase 
  in the cost of inputs over the period of extension, which for the purpose 
  of this adjustment, shall be the period elapsed between the date arrived 
  immediately after expiry of the fifty-six (56) days beyond the initial Bid 
  validity period and the date of notification of award;  

(b) in the case of adjustable price contracts, no adjustment shall be made; 
  and 

(c) in any case, Bid evaluation shall be based on the Bid price without taking 
  into consideration the applicable correction from those indicated above. 

Bid Security 

19.1 The Bidder shall furnish as part of its Bid, either a Bid-Securing Declaration or a 
Bid Security amount as specified in the BDS, in original form and, in the case of 
a Bid Security amount, in the amount and currency specified in the BDS. 

 
19.2 A Bid-Securing Declaration shall use the form included in Section IV, Bidding 

Forms. 
 
19.3 If a Bid Security amount is specified pursuant to ITB 19.1, the Bid Security shall 

be a demand guarantee in any of the following forms at the Bidderés option: 
 

(a) an unconditional guarantee issued by a bank or non-bank financial  
  institution (such as an insurance, bonding or surety company);  

(b) an irrevocable letter of credit;  

(c) a cashierés or certified check; or 

(d) another security specified in the BDS,  

The Bidders shall obtain the Bid Security from a reputable source from an eligible 
country. If an unconditional guarantee is issued by a non-bank financial 
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institution located outside the Employerés Country, the issuing non-bank 
financial institution shall have a correspondent financial institution located in the 
Employerés Country to make it enforceable unless the Employer has agreed in 
writing, prior to Bid submission, that a correspondent financial institution is not 
required. In the case of a bank guarantee, the Bid Security shall be submitted 
either using the Bid Security Form included in Section IV, Bidding Forms, or in 
another substantially similar format approved by the Employer prior to Bid 
submission. The Bid Security shall be valid for twenty-eight (28) days beyond the 
original validity period of the Bid, or beyond any period of extension if requested 
under ITB 18.2. 

19.4 If a Bid Security in amount or Bid-Securing Declaration is specified pursuant to 
ITB 19.1, any Bid not accompanied by a substantially responsive Bid Security in 
amount or Bid-Securing Declaration whichever is required, shall be rejected by 
the Employer as non-responsive. 

 
19.5 If a Bid Security is specified pursuant to ITB 19.1, the Bid Security of unsuccessful 

Bidders shall be returned as promptly as possible upon the successful Bidderés 
signing the Contract and furnishing the Performance Security and if required in 
the BDS, the Environmental and Social (ES) Performance Security pursuant to ITB 
48. 

 
19.6 The Bid Security of the successful Bidder shall be returned as promptly as 

possible once the successful Bidder has signed the Contract and furnished the 
required Performance Security, and if required in the BDS, the Environmental 
and Social (ES) Performance Security. 

 
19.7 The Bid Security amount may be forfeited: 
 

(a) if a Bidder withdraws its Bid during the period of Bid validity specified by 
  the Bidder on the Letter of Bid, or any extension thereto provided by the 
  Bidder; or 

(b) if the successful Bidder fails to:  

  (i) sign the Contract in accordance with ITB 47; or 

  (ii) furnish a Performance Security and if required in the BDS, the 
   Environmental and Social (ES) Performance Security in accordance 
   with ITB 48. 

19.8 The Bid Security amount or the Bid-Securing Declaration of a JV shall be in the 
name of the JV that submits the Bid. If the JV has not been legally constituted 
into a legally enforceable JV at the time of Bidding, the Bid Security amount or 
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the Bid-Securing Declaration shall be in the names of all future members as 
named in the letter of intent referred to in ITB 4.1 and ITB 11.2. 

 
19.9 If a Bid Securing Declaration is required in the BDS, pursuant to ITB 19.1, and:  
 

(a) if a Bidder withdraws its Bid during the period of Bid validity specified by 
  the Bidder on the Letter of Bid or any extension thereto provided by the 
Bidder;   or 

(b) if the successful Bidder fails to:  

  (i) sign the Contract in accordance with ITB 47; or  

  (ii) furnish a Performance Security and, if required in the BDS, the 
   Environmental and Social (ES) Performance Security in accordance 
   with ITB 48, 

the Borrower may execute the Bid Securing Declaration, as provided for in the 
BDS, declare the Bidder ineligible to be awarded a contract by the Employer for 
a period of time stated in the BDS. 

Format and Signing of Bid 

20.1 The Bidder shall prepare one original of the documents comprising the Bid as 
described in ITB 11 and clearly mark it æORIGINAL.ç Alternative Bids, if permitted 
in accordance with ITB 13, shall be clearly marked æALTERNATIVE.ç In addition, 
the Bidder shall submit copies of the Bid, in the number specified in the BDS and 
clearly mark them æCOPY.ç In the event of any discrepancy between the original 
and the copies, the original shall prevail. 

 
20.2 Bidders shall mark as æCONFIDENTIALç all information in their Bids which is 

confidential to their business. This may include proprietary information, trade 
secrets, or commercial or financially sensitive information.  

 
20.3 The original and all copies of the Bid shall be typed or written in indelible ink 

and shall be signed by a person duly authorized to sign on behalf of the Bidder. 
This authorization shall consist of a written confirmation as specified in the BDS 
and shall be attached to the Bid. The name and position held by each person 
signing the authorization must be typed or printed below the signature. All 
pages of the Bid where entries or amendments have been made shall be signed 
or initialed by the person signing the Bid. 

 
20.4 In case the Bidder is a JV, the Bid shall be signed by an authorized representative 

of the JV on behalf of the JV, and so as to be legally binding on all the members 
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as evidenced by a power of attorney signed by their legally authorized 
representatives. 

 
20.5 Any inter-lineation, erasures, or overwriting shall be valid only if they are signed 

or initialed by the person signing the Bid. 
 
 
Submission and Opening of Bids 

Sealing and Marking of Bids 

21.1 The Bidder shall deliver the Bid in a single, sealed envelope (one-envelope 
Bidding process). Within the single envelope the Bidder shall place the following 
separate, sealed envelopes: 

 
(a) in an envelope marked æORIGINALç, all documents comprising the Bid, 
  as described in ITB 11; and  

(b) in an envelope marked æCOPIESç, all required copies of the Bid; and  

(c) if alternative Bids are permitted in accordance with ITB 13, and if relevant: 

  (i) in an envelope marked æORIGINAL - ALTERNATIVE BIDç, the  
   alternative Bid; and 

  (ii) in the envelope marked æCOPIES - ALTERNATIVE BIDç, all required 
   copies of the alternative Bid.  

21.2 The inner and outer envelopes shall: 
 

(a) bear the name and address of the Bidder; 

(b) be addressed to the Employer in accordance with ITB 22.1; 

(c) bear the specific identification of this Bidding process specified in  
  accordance with BDS 1.1; and 

(d) bear a warning not to open before the time and date for Bid opening. 

 
21.3 If all envelopes are not sealed and marked as required, the Employer will assume 

no responsibility for the misplacement or premature opening of the Bid. 
Deadline for Submission of Bids 

22.1 Bids must be received by the Employer at the address and no later than the date 
and time specified in the BDS.  When so specified in the BDS, Bidders shall have 
the option of submitting their Bids electronically. Bidders submitting Bids 
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electronically shall follow the electronic Bid submission procedures specified in 
the BDS. 

 
22.2 The Employer may, at its discretion, extend the deadline for the submission of 

Bids by amending the Bidding document in accordance with ITB 8, in which case 
all rights and obligations of the Employer and Bidders previously subject to the 
deadline shall thereafter be subject to the deadline as extended. 

 
Late Bids 

23.1 The Employer shall not consider any Bid that arrives after the deadline for 
submission of Bids, in accordance with ITB 22.  Any Bid received by the Employer 
after the deadline for submission of Bids shall be declared late, rejected, and 
returned unopened to the Bidder. 

 
Withdrawal, Substitution, and Modification of Bids  

24.1 A Bidder may withdraw, substitute, or modify its Bid after it has been submitted 
by sending a written notice, duly signed by an authorized representative, and 
shall include a copy of the authorization in accordance with ITB 20.3, (except that 
withdrawal notices do not require copies). The corresponding substitution or 
modification of the Bid must accompany the respective written notice.  All 
notices must be: 

 
(a) prepared and submitted in accordance with ITB 20 and ITB 21 (except that 

withdrawals notices do not require copies), and in addition, the respective 
envelopes shall be clearly marked æWITHDRAWAL,ç æSUBSTITUTION,ç 
æMODIFICATION;ç and 

(b) received by the Employer prior to the deadline prescribed for submission of 
Bids, in accordance with ITB 22. 

24.2 Bids requested to be withdrawn in accordance with ITB 24.1 shall be returned 
unopened to the Bidders. 

 
24.3 No Bid may be withdrawn, substituted, or modified in the interval between the 

deadline for submission of Bids and the expiration of the period of Bid validity 
specified by the Bidder on the Letter of Bid or any extension thereof.  

  
Bid Opening 

25.1 Except in the cases specified in ITB 23 and ITB 24.2, the Employer shall publicly 
open and read out in accordance with this ITB all Bids received by the deadline, 
at the date, time and place specified in the BDS, in the presence of Bidders` 
designated representatives and anyone who chooses to attend. Any specific 
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electronic Bid opening procedures required if electronic Bidding is permitted in 
accordance with ITB 22.1, shall be as specified in the BDS. 

 
25.2 First, envelopes marked æWITHDRAWALç shall be opened and read out and the 

envelope with the corresponding Bid shall not be opened but returned to the 
Bidder. No Bid withdrawal shall be permitted unless the corresponding 
withdrawal notice contains a valid authorization to request the withdrawal and 
is read out at Bid opening.  

  
25.3 Next, envelopes marked æSUBSTITUTIONç shall be opened and read out and 

exchanged with the corresponding Bid being substituted, and the substituted 
Bid shall not be opened, but returned to the Bidder. No Bid substitution shall be 
permitted unless the corresponding substitution notice contains a valid 
authorization to request the substitution and is read out at Bid opening.  

 
25.4 Next, envelopes marked æMODIFICATIONç shall be opened and read out with 

the corresponding Bid. No Bid modification shall be permitted unless the 
corresponding modification notice contains a valid authorization to request the 
modification and is read out at Bid opening.  

 
25.5 Next, all remaining envelopes shall be opened one at a time, reading out: the 

name of the Bidder and whether there is a modification; the total Bid Price, per 
lot (contract) if applicable, including any discounts and alternative Bids; the 
presence or absence of a Bid Security or Bid-Securing Declaration, if required; 
and any other details as the Employer may consider appropriate.   

 
25.6 Only Bids, alternative Bids and discounts that are opened and read out at Bid 

opening shall be considered further for evaluation. The Letter of Bid and the Bill 
of Quantities are to be initialed by representatives of the Employer attending Bid 
opening in the manner specified in the BDS. 

 
25.7 The Employer shall neither discuss the merits of any Bid nor reject any Bid 

(except for late Bids, in accordance with ITB 23.1). 
 
25.8 The Employer shall prepare a record of the Bid opening that shall include, as a 

minimum: 
 

(a) the name of the Bidder and whether there is a withdrawal, substitution, or 
modification;  

(b) the Bid Price, per lot (contract) if applicable, including any discounts; 

(c) any alternative Bids;  
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(d) the presence or absence of a Bid Security, if one was required.  

25.9 The Biddersé representatives who are present shall be requested to sign the 
record. The omission of a Bidderés signature on the record shall not invalidate 
the contents and effect of the record. A copy of the record shall be distributed 
to all Bidders.  

 
Evaluation and Comparison of Bids 

Confidentiality 

26.1 Information relating to the evaluation of Bids and recommendation of contract 
award shall not be disclosed to Bidders or any other persons not officially 
concerned with the Bidding process until information on Intention to Award the 
Contract is transmitted to all Bidders in accordance with ITB 43. 

 
26.2 Any effort by a Bidder to influence the Employer in the evaluation of the Bids or 

Contract award decisions may result in the rejection of its Bid. 
 
26.3 Notwithstanding ITB 26.2, from the time of Bid opening to the time of Contract 

award, if a Bidder wishes to contact the Employer on any matter related to the 
Bidding process, it shall do so in writing. 

 
Preliminary Examination & Clarification of Bids 

27.1 Prior to the detailed evaluation, pursuant to ITB 35, the Employer will conduct 
preliminary examination of all bids that have been received by the deadline for 
bid submission and opened at the public bid opening as the first step towards 
determination of their substantial responsiveness to the bidding document. The 
Employerés determination of a bidés responsiveness is to be based on the 
contents of the bid itself, as defined in ITB 11 without recourse to extrinsic 
evidence. The Employer will verify and examine bids to determine whether they 
are complete, properly signed to bind the bidder, meet eligibility requirements 
of bidders, materials, equipment, and services, bidders have no conflict of 
interest and have provided required Bid validity, Bid Security or Bid Securing 
Declaration, as required and other essential documents to complete the 
evaluation, and whether the bids are generally in order. Subject to ITB 27.2 and 
27.3, Bids failing to meet the above requirements shall be rejected and not 
retained for further review. 

To assist in the examination, evaluation, and comparison of the Bids, and qualification 
of the Bidders, the Employer may, at its discretion, ask any Bidder for a clarification of 
its Bid, given a reasonable time for a response. Any clarification submitted by a Bidder 
that is not in response to a request by the Employer shall not be considered. The 
Employerés request for clarification and the response shall be in writing.  No change, 
including any voluntary increase or decrease, in the prices or substance of the Bid shall 
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be sought, offered, or permitted, except to confirm the correction of arithmetic errors 
discovered by the Employer in the evaluation of the Bids, in accordance with ITB 31. 

 
If a Bidder does not provide clarifications of its Bid by the date and time set in the 
Employerés request for clarification, its Bid may be rejected. 

 
Deviations, Reservations, and Omissions 

28.1 During the evaluation of Bids, the following definitions apply: 
 

(a) æDeviationç is a departure from the requirements specified in the Bidding 
document;  

(b) æReservationç is the setting of limiting conditions or withholding from 
complete acceptance of the requirements specified in the Bidding 
document; and 

(c) æOmissionç is the failure to submit part or all of the information or 
documentation required in the Bidding document. 

Determination of Responsiveness  

29.1 Following the rejection of Bids if any, pursuant to ITB 27, as the next step, the 
remaining Bids will be further reviewed to determine their substantial 
responsiveness. The Employerés determination of a Bidés responsiveness is to be 
based on the contents of the Bid itself, as defined in ITB 11. 

 
29.2   A substantially responsive Bid is one that meets the requirements of the Bidding 

document without material deviation, reservation, or omission. A material 
deviation, reservation, or omission is one that, 

 
(a) if accepted, would:  

(i) affect in any substantial way the scope, quality, or performance of the 
Works specified in the Contract; or 

(ii) limit in any substantial way, inconsistent with the Bidding document, the 
Employerés rights or the Bidderés obligations under the proposed 
Contract; or 

 (b) if rectified, would unfairly affect the competitive position of other Bidders 
presenting substantially responsive Bids. 

29.3 The Employer shall examine the technical aspects of the Bid in accordance with 
ITB 16, ITB 17, ITB 29, ITB 30, BDS if applicable, and Section III Evaluation and 
Qualification Criteria in particular, to confirm that all requirements of Section VII, 



 

{ŜŎǘƛƻƴ LΥ LƴǎǘǊǳŎǘƛƻƴǎ ǘƻ .ƛŘŘŜǊǎ ψψψψψψψψψψψψψ tŀƎŜ μ нт  
 

Worksé Requirements have been met without any material deviation, reservation 
or omission. To this end, in consideration of the materiality of any deviations, 
reservations or omissions, Bids failing to meet the mandatory technical 
requirements or minimum pass-fail technical criteria or failing to substantially 
meet any other technical requirements of the biding document will risk their 
rejection. 

 
29.4   The Employer shall similarly examine the commercial aspects of the bids 

including any deviations, other than technical specifications, submitted in 
response to the provisions of the bidding document, to determine if they 
conform to the terms and conditions of the draft contract and other documents 
included in the bidding document without any material deviation, reservation or 
omission, and establishment of materiality in such aspects will similarly risk 
rejection of the Bids. 

 
29.5 If a Bid is not substantially responsive to the requirements of the Bidding 

document, it shall be rejected by the Employer and may not subsequently be 
made responsive by correction of the material deviation, reservation, or 
omission. All other bids determined substantially responsive will be retained for 
further evaluation. 

 
Nonmaterial Nonconformities  

30.1 Provided that a Bid is substantially responsive, the Employer may waive any 
nonconformities in the Bid. 

 
30.2 Provided that a Bid is substantially responsive, the Employer may request that 

the Bidder submit the necessary information or documentation, within a 
reasonable period of time, to rectify nonmaterial nonconformities in the Bid 
related to documentation requirements. Requesting information or 
documentation on such nonconformities shall not be related to any aspect of 
the price of the Bid. Failure of the Bidder to comply with the request may result 
in the rejection of its Bid. 

 
30.3 Provided that a Bid is substantially responsive, the Employer shall rectify 

quantifiable nonmaterial nonconformities related to the Bid Price.  To this effect, 
the Bid Price shall be adjusted, for comparison purposes only, to reflect the price 
of a missing or non-conforming item or component and costs associated, if any, 
with non-material deviations, reservations and omissions to the requirements of 
the bidding documents in the manner specified in the BDS. 

 
Correction of Arithmetical Errors 
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31.1 Provided that the Bid is substantially responsive, the Employer shall correct 
arithmetical errors on the following basis: 

 
(a) if there is a discrepancy between the unit price and the total price that is 

obtained by multiplying the unit price and quantity, the unit price shall 
prevail and the total price shall be corrected, unless in the opinion of the 
Employer there is an obvious misplacement of the decimal point in the unit 
price, in which case the total price as quoted shall govern and the unit price 
shall be corrected; 

(b) if there is an error in a total corresponding to the addition or subtraction of 
subtotals, the subtotals shall prevail and the total shall be corrected; and 

(c) if there is a discrepancy between words and figures, the amount in words 
shall prevail, unless the amount expressed in words is related to an 
arithmetic error, in which case the amount in figures shall prevail subject to 
(a) and (b) above. 

31.2 Bidders shall be requested to accept correction of arithmetical errors. Failure to 
accept the correction in accordance with ITB 31.1, shall result in the rejection of 
the Bid. 

 
Conversion to Single Currency  

32.1 For evaluation and comparison purposes, the currency(ies) of the Bid shall be 
converted into a single currency as specified in the BDS.  

 
Margin of Preference 

33.1 Unless otherwise specified in the BDS no margin of domestic or regional 
preference shall apply. If a margin of preference is applicable, the application 
methodology shall be as specified in Section III, Evaluation and Qualification 
Criteria, and in accordance with the provisions stipulated in the Bankés 
Procurement Framework.  

 
Subcontractors 

34.1 Unless otherwise stated in the BDS, the Employer does not intend to execute any 
specific elements of the Works by subcontractors selected in advance by the 
Employer. 

34.2 Bidders may propose subcontracting up to the percentage of total value of 
contracts or the volume of works as specified in the BDS. Subcontractors 
proposed by the Bidder shall be fully qualified for their parts of the Works. 
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34.3 The subcontractorés qualifications shall not be used by the Bidder to qualify for 
the Works unless their specialized parts of the Works were previously designated 
by the Employer in the BDS as can be met by subcontractors referred to hereafter 
as èSpecialized Subcontractorsé, in which case, the qualifications with respect to 
only the specific work experience of the Specialized Subcontractors proposed by 
the Bidder may be added to the qualifications of the Bidder. 

 
Evaluation of Bids 

35.1 The Employer shall use the criteria and methodologies listed in this ITB and 
Section III, Evaluation and Qualification Criteria. No other evaluation criteria or 
methodologies shall be permitted. By applying the criteria and methodologies 
the Employer shall determine the successful Bid or Bids in accordance with ITB 
40. 

 
35.2 To evaluate  Bids, the Employer shall consider the following factors, in 

accordance with the evaluation and award criteria as applicable for single 
contract (one lot), lots (contracts) or packages (combination of lots) and as 
specified under Section III-Evaluation and Qualification Criteria: 

 
a) the Bid price, excluding Provisional Sums and the provision, if any, for 

contingencies in the Summary Bill of Quantities, but including Daywork 
items, where priced competitively; 

b) price adjustment for correction of arithmetic errors in accordance with ITB 
31.1; 

c) price adjustment due to discounts offered in accordance with ITB 12.1, ITB 
14.4, ITB 14.6 and ITB 14.7; 

d) converting the amount resulting from applying (a) to (c) above, if relevant, 
to a single currency in accordance with ITB 32;  

e) price adjustment due to quantifiable nonmaterial nonconformities in 
accordance with ITB 30.3;  

f) the additional evaluation factors specified in the BDS and Section III, 
Evaluation and Qualification Criteria; and 

g) price adjustment due to application of Margin of Preference, if applicable, 
as per BDS of ITB 33.1, and Section III, Evaluation and Qualification Criteria. 

35.3 The estimated effect of the price adjustment provisions of the Conditions of 
Contract, applied over the period of execution of the Contract, shall not be taken 
into account in Bid evaluation. 

 



 

{ŜŎǘƛƻƴ LΥ LƴǎǘǊǳŎǘƛƻƴǎ ǘƻ .ƛŘŘŜǊǎ ψψψψψψψψψψψψψ tŀƎŜ μ ол  
 

35.4 If this Bidding document allows Bidders to quote separate prices for different 
lots (contracts), the methodology to determine the lowest evaluated cost of the 
lot (contract) combinations, including any discounts offered in the Letter of Bid, 
is specified in Section III, Evaluation and Qualification Criteria. 

 
Comparison of Bids 

36.1 The Employer shall compare the evaluated costs of all substantially responsive 
Bids established in accordance with ITB 35.2 to determine the Bid that has the 
lowest evaluated cost.  

 
Abnormally Low Bids 

37.1 An Abnormally Low Bid is one where the Bid price, in combination with other 
elements of the Bid, appears so low that it raises material concerns as to the 
capability of the Bidder in regards to the Bidderés ability to perform the Contract 
for the offered Bid Price. 

 
37.2 In the event of identification of a potentially Abnormally Low Bid, the Employer 

shall seek written clarifications from the Bidder, including detailed price analyses 
of its Bid price in relation to the subject matter of the contract, scope, proposed 
methodology, schedule, allocation of risks and responsibilities and any other 
requirements of the Bidding document. 

 
37.3 After evaluation of the price analyses, in the event that the Employer determines that 

the Bidder has failed to demonstrate its capability to perform the Contract for the 
offered Bid Price, the Employer may reject the Bid. 

 
Unbalanced or Front-Loaded Bids 

38.1 If the Bid that is evaluated as the lowest evaluated cost is, in the Employerés 
opinion, seriously unbalanced or front loaded, the Employer may require the 
Bidder to provide written clarifications. Clarifications may include detailed price 
analyses to demonstrate the consistency of the Bid prices with the scope of 
works, proposed methodology, schedule and any other requirements of the 
Bidding document.  

 
38.2 After the evaluation of the information and detailed price analysis presented by 

the Bidder, the Employer may as appropriate: 
 

(a) accept the Bid; or  

(b) require that the total amount of the Performance Security be increased at 
the expense of the Bidder to a level not exceeding 20% of the Contract Price; 
or  
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(c) reject the Bid. 

Qualifications of the Bidder 

39.1 The Employer shall determine to its satisfaction whether the eligible Bidder or 
Bidders that is/are selected as having submitted the lowest evaluated cost and 
substantially responsive Bid(s), substantially meet the qualifying criteria specified 
in Section III, Evaluation and Qualification Criteria.  To this end, the Employer will 
determine for which Lots and Packages, and/or their combinations, as the case 
may be, for which Bidder submitted bid, it substantially meets the respective 
minimum qualification criteria.  

 
39.2 The determination shall be based upon an examination of the documentary 

evidence of the Bidderés qualifications submitted by the Bidder, pursuant to ITB 
17. The determination shall not take into consideration the qualifications of 
other firms such as the Bidderés subsidiaries, parent entities, affiliates, 
subcontractors (other than Specialized Subcontractors if permitted in the 
Bidding document), or any other firm(s) different from the Bidder. 

 
39.3 An affirmative determination shall be a prerequisite for award of the Contract to 

the Bidder. A negative determination shall result in disqualification of the Bid, in 
which event the Employer shall proceed to the Bidder or Bidders who offered 
substantially responsive Bid or Bids with the next lowest evaluated cost to make 
a similar determination of such Biddersé qualifications to perform satisfactorily. 

 
39.4 The Employer reserves the right to waive minor deviations from the qualification 

criteria if they do not materially affect the technical capability and financial 
resources of the Bidder to perform the Contract or combination of Contracts. 

 
Successful Bid or Bids 

40.1 Having compared the evaluated costs of Bids, the Employer shall determine the 
successful Bid or combination of Bids as the case may be, in accordance with the 
additional Bid Evaluation Criteria as further described in Section III. Such Bid or 
Bids would be those which has/have been determined to: 

 
(a) be substantially responsive to the Bidding document;  

(b) offer the lowest evaluated cost to the Employer for all works to be procured 
based on either a single Contract or all multiple Contracts combined, as the 
case may be, in accordance with the ITB 14.6 inviting bid prices and 
discounts, and provisions made in the Bidding Document for evaluation of 
bids and award of contract (s); and 
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(c) be offered by Bidder or Bidders that substantially meet the qualification 
criteria applicable for Contract or combination of Contracts for which they 
are selected. 

Employerés Right to Accept Any Bid, and to Reject Any or All Bids 

41.1 The Employer reserves the right to accept or reject any Bid and to annul the 
Bidding process and reject all Bids at any time prior to Contract Award, without 
thereby incurring any liability to Bidders. In case of annulment, all Bids submitted 
and specifically, Bid securities, shall be promptly returned to the Bidders.  

 
Standstill Period 

42.1 The Contract shall not be awarded earlier than the expiry of the Standstill Period. 
The Standstill Period shall be ten (10) Business Days unless extended in 
accordance with ITB 46. The Standstill Period commences the day after the date 
the Employer has transmitted to each Bidder the Notification of Intention to 
Award the Contract. Where only one Bid is submitted, or if this contract is in 
response to an emergency situation recognized by the Bank, the Standstill 
Period shall not apply. 

 
Notification of Intention to Award  

43.1 The Employer shall send to each Bidder the Notification of Intention to Award the 
Contract to the successful Bidder. The Notification of Intention to Award shall 
contain, at a minimum, the following information: 

 
(a) the name and address of the Bidder submitting the successful Bid;  

(b) the Contract price of the successful Bid;  

(c) the names of all Bidders who submitted Bids, and their Bid prices as readout, 
and as evaluated; 

(d) a statement of the reason(s) the Bid (of the unsuccessful Bidder to whom 
the notification is addressed) was unsuccessful, unless the price information 
in c) above already reveals the reason; 

(e) the expiry date of the Standstill Period; and 

(f) instructions on how to request a debriefing and/or submit a complaint 
during the standstill period;  

 

Award of Contract 

Award Criteria 
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44.1 Subject to ITB 41, and unless otherwise specified in the BDS, the Employer shall 
award the Contract or Contracts to the Bidder or Bidders whose Bid or Bids 
has/have been determined successful in accordance with ITB 40.  

 
Notification of Award 

45.1 Prior to the expiry of the Bid Validity Period and upon expiry of the Standstill 
Period specified in ITB 42.1 or any extension thereof, and, upon satisfactorily 
addressing any complaint that has been filed within the Standstill Period, the 
Employer shall notify the successful Bidder, in writing, that its Bid has been 
accepted. The notification of award (hereinafter and in the Conditions of 
Contract and Contract Forms called the æLetter of Acceptanceç) shall specify the 
sum that the Employer will pay the Contractor in consideration of the execution 
of the Contract (hereinafter and in the Conditions of Contract and Contract 
Forms called æthe Contract Priceç).  

 
45.2 Within ten (10) Business Days after the date of transmission of the Letter of 

Acceptance, the Employer shall publish the Contract Award Notice which shall 
contain, at a minimum, the following information:  

 
(a) name and address of the Employer; 

(b) name and reference number of the contract being awarded, and the 
selection method used;  

(c) names of all Bidders that submitted Bids, and their Bid prices as read out at 
Bid opening, and as evaluated;  

(d) names of all Bidders whose Bids were rejected either as nonresponsive or as 
not meeting qualification criteria, or were not evaluated, with the reasons 
therefor;  

(e) the name of the successful Bidder, the final total contract price, the contract 
duration and a summary of its scope; and 

(f) successful Bidderés Beneficial Ownership Disclosure Form, if specified in BDS 
ITB 47.1 

45.3  The Contract Award Notice shall be published on the Employerés website with 
free access if available, or in at least one newspaper of national circulation in the 
Employerés Country, or in the official gazette. The Employer shall also publish the 
contract award notice in UNDB online. 

45.4  Until a formal Contract is prepared and executed, the Letter of Acceptance shall 
constitute a binding Contract. 

 
Debriefing by the Employer  
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46.1  On receipt of the Employerés Notification of Intention to Award referred to in ITB 
43.1, an unsuccessful Bidder has three (3) Business Days to make a written 
request to the Employer for a debriefing. The Employer shall provide a debriefing 
to all unsuccessful Bidders whose request is received within this deadline. 

 
46.2  Where a request for debriefing is received within the deadline, the Employer 

shall provide a debriefing within five (5) Business Days, unless the Employer 
decides, for justifiable reasons, to provide the debriefing outside this timeframe. 
In that case, the standstill period shall automatically be extended until five (5) 
Business Days after such debriefing is provided.  If more than one debriefing is 
so delayed, the standstill period shall not end earlier than five (5) Business Days 
after the last debriefing takes place. The Employer shall promptly inform, by the 
quickest means available, all Bidders of the extended standstill period.  

 
46.3  Where a request for debriefing is received by the Employer later than the three 

(3) Business Days deadline, the Employer should provide the debriefing as soon 
as practicable, and normally no later than fifteen (15) Business Days from the 
date of publication of Public Notice of Award of contract. Requests for debriefing 
received outside the three (3) days deadline shall not lead to extension of the 
standstill period.  

  
46.4 Debriefings of unsuccessful Bidders may be done in writing or verbally. The Bidder 

shall bear its own costs of attending such a debriefing meeting.  
 
Signing of Contract 

47.1  The Employer shall send to the successful Bidder the Letter of Acceptance 
including the Contract Agreement, and, if specified in the BDS, a request to 
submit the Beneficial Ownership Disclosure Form providing additional 
information on its beneficial ownership. The Beneficial Ownership Disclosure 
Form, if so requested, shall be submitted within eight (8) Business Days of 
receiving this request. 

 
47.2  The successful Bidder shall sign, date and return to the Employer, the Contract 

Agreement within twenty-eight (28) days of its receipt. 
 
Performance Security 

48.1  Within twenty-eight (28) days of the receipt of the Letter of Acceptance from the 
Employer, the successful Bidder shall furnish the Performance Security and, if 
required in the BDS, the Environmental and Social (ES) Performance Security in 
accordance with the General Conditions of Contract, subject to ITB 38.2 (b), using 
for that purpose the Performance Security and ES Performance Security Forms 
included in Section X, Contract Forms, or another form acceptable to the 
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Employer. If the Performance Security furnished by the successful Bidder is in the 
form of a bond, it shall be issued by a bonding or insurance company that has 
been determined by the successful Bidder to be acceptable to the Employer. A 
foreign institution providing a bond shall have a correspondent financial 
institution located in the Employerés Country, unless the Employer has agreed in 
writing that a correspondent financial institution is not required. 

 
48.2 Failure of the successful Bidder to submit the above-mentioned Performance 

Security and, if required in the BDS, the Environmental and Social (ES) 
Performance Security, or sign the Contract shall constitute sufficient grounds for 
the annulment of the award and forfeiture of the Bid Security.  In that event the 
Employer may award the Contract to the Bidder or Bidders offering the next 
Lowest Evaluated Cost to the Employer as per the bid evaluation and award 
criteria. 

 
Procurement Related Complaint 

49.1  The procedures for making a Procurement-related Complaint are as specified in 
the BDS.  
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Section II: Bid Data Sheet (BDS) 
The following specific data for the Works to be procured shall complement, 
supplement, or amend the provisions in the Instructions to Bidders (ITB). Whenever 
there is a conflict, the provisions herein shall prevail over those in the ITB. 
 

A.  General 

ITB 1.1 The reference number of the Invitation for Bids (IFB) is: 
AWWDA/NARSIP II/W-01/2022 

The Employer is: Athi Water Works Development Agency 

Name of Works:  

Nairobi Rivers Sewerage Improvement Program Phase II 
LOT 1- CONSTRUCTION OF DANDORA ESTATE WASTEWATER 
TREATMENT PLANT (DEWWTP) REHABILITATION AND DUPLICATION 
PLANT INLET WORKS 

The name of the IFB is: Open Competitive Bidding (International) 
(OCBI) 

The number and identification of works under single contract 
comprising this IFB is: AWWDA/NARSIP II/W-01/2022 

ITB 2.1 The Borrower is: Government of Kenya 

The Specific Bank financing institution is: African Development Bank 
(AfDB) 

The name of the Project is:  

NAIROBI RIVERS BASIN REHABILITATION AND RESTORATION 
PROGRAM PHASE II-SEWERAGE IMPROVEMENT PROJECT 

ITB 4.1 (a) i) The firms in a Joint Venture, Consortium or Association (JV) shall be 
jointly and severally liable. 

ITB 4.1 (c)  Maximum number of members in the Joint Venture, Consortium or 
Association (JV) shall be: 3 (Three) 

ITB 4.1 (d) Minimum share of a member of Joint Venture, Consortium or 
Association (JV) in the contract shall not be less than 10% percent of 
the total value of the contract.  
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ITB 4.5 A list of debarred firms and individuals is available on the Bankés 
external website: https://www.afdb.org/en/projects-operations/ 
debarment-and-sanctions-procedures 

B.  Contents of Bidding Document 

ITB 7.1 For Clarification of Bid purposes only, the Employerés address is: 

Attention: The Chief Executive Officer 

Address:  

Athi Water Works Development Agency. 

Athi Water Plaza, Muthaiga North Road, 

P.O Box 45283 - 00100 

City: Nairobi 

Country: Kenya 

Telephone: +254-20-2724292/3, 2711342 

Facsimile number: +254-20-2724295 

Electronic mail address: info@awwda.go.ke 
Web page: www.awwda.go.ke  

ITB 7.4 A MANDATORY Pre-Bid meeting shall take place at the following date, 
time and place: 

Date: 7th June 2022 

Time: 09:00 am 

Place: The venue for the Pre-Application meeting will be at the Athi 
Water Works Development Agency Offices, Athi Water Plaza, 
Muthaiga North Road. 

A site visit conducted by the Employer shall be organized and a 
Certificate will be issued by AWWDA which shall form part the 
evaluation criteria.  

Date: 7th June 2022 

Time: 10:00 am 

Place: The venue for the Pre-Application site visit will be starting at the 
Athi Water Works Development Agency Offices Athi Water Plaza, 
Muthaiga North Road to visit sites in Dandora Estate Sewage Plant-
Ruai, Nairobi County 

https://www.afdb.org/en/projects-operations/debarment-and-sanctions-procedures
https://www.afdb.org/en/projects-operations/debarment-and-sanctions-procedures
mailto:info@awwda.go.ke
http://www.awwda.go.ke/
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ITB 7.6 Web page: www.awwda.go.ke 

C.  Preparation of Bids 

ITB 10.1 The language of the Bid is: English.  

All correspondence exchange shall be English language. 

Language for translation of supporting documents and printed 
literature is N/A. 

ITB 11.1 (j) The Bidder shall submit the following additional documents in its Bid: 
As per Section IV, 

1. Code of Conduct for Contractorés Personnel (ES)  

The Bidder shall submit its Code of Conduct that will apply to 
Contractorés Personnel (as defined in Sub- Clause 1.1.17 of the General 
Conditions of Contract), to ensure compliance with the Contractorés 
Environmental and Social (ES) obligations under the Contract. The 
Bidder shall use for this purpose the Code of Conduct form provided 
in Section IV. No substantial modifications shall be made to this form, 
except that the Bidder may introduce additional requirements, 
including as necessary to take into account specific Contract 
issues/risks.  

2. Management Strategies and Implementation Plans (MSIP) to 
manage the (ES) risks 

The Bidder shall submit Management Strategies and Implementation 
Plans (MSIPs) to manage the Environmental and Social (ES) risks. 

3. Valid Tax Compliance Certificate. 
4. Certificate of Incorporation/Registration. 
5. Duly completed site visit Certificate.  

ITB 13.1 Alternative Bids shall not be considered. 

ITB 13.2 Alternative times for completion shall not be permitted. 

ITB 13.3 Technical Alternative as per ITB 13.3 shall not be permitted. 

ITB 13.4 Alternative technical solutions shall not be permitted. 

ITB 14.2 The adjustment shall be based on the highest price of the item as 
quoted in other substantially responsive Bids. 

http://www.awwda.go.ke/
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ITB 14.5 The prices quoted by the Bidder shall be: fixed 

A bid submitted with price subject to adjustment shall be rejected. 

ITB 14.6 Option 1: Bids are invited, and Bidders shall bid for èWorksé.  

ITB 15.1  The currency(ies) of the Bid and the payment currency(ies) shall be in 
accordance with Alternative A as described below: 

Alternative A (Bidders to quote entirely in local currency): 

(a) The unit rates and the prices shall be quoted by the Bidder in the 
Bill of Quantities, entirely in Kenya Shillings (KES) and further referred 
to as æthe local currencyç. A Bidder expecting to incur expenditures in 
other currencies for inputs to the Works supplied from outside the 
Employerés country (referred to as æthe foreign currency 
requirementsç) shall indicate in the Appendix to Bid - Table C, the 
percentage(s) of the Bid Price (excluding Provisional Sums), needed by 
the Bidder for the payment of such foreign currency requirements, 
limited to no more than three foreign currencies. 

(b) The rates of exchange to be used by the Bidder in arriving at the 
local currency equivalent and the percentage(s) mentioned in (a) 
above shall be specified by the Bidder in the Appendix to Bid - 
Table C, and shall apply for all payments under the Contract so 
that no exchange risk will be borne by the successful Bidder. 

ITB 18.1 The Bid validity period shall be 120 days. 

ITB 18.3 (a) The Bid price shall be adjusted by the following factor(s): N/A 

ITB 19.1 

 
A Bid Security amount shall be required.  

A Bid-Securing Declaration shall not be required. 

If a Bid Security amount shall be required, the amount and currency of 
the Bid Security shall be KES 2,000,000.00 (Kenya Shillings Two Million 
Only).  

The Bid Security shall be in the form of an unconditional bank 
guarantee issued by a bank licensed by the Central Bank of Kenya. 

ITB 19.3 (d) Other types of acceptable securities: None 

ITB 19.9 If the Bidder performs any of the actions prescribed in ITB 19.9 (a) or 
(b), the Borrower will declare the Bidder ineligible to be awarded 
contracts by the Employer for a period of 4 (Four) years. 
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ITB 20.1 In addition to the original of the Bid, the number of copies is: 

3 (Three). 

ITB 20.3 The written confirmation of authorization to sign on behalf of the 
Bidder shall consist of: Power of Attorney  

D.  Submission and Opening of Bids 

ITB 22.1  For Bid submission purposes only, the Employerés address is:  

Attention: The Chief Executive Officer 

Address:  

Athi Water Works Development Agency. 

Athi Water Plaza, Muthaiga North Road, 

P.O Box 45283 - 00100 

City: Nairobi 

Country: Kenya 

Telephone: +254-20-2724292/3, 2711342 

Facsimile number: +254-20-2724295 

 Electronic mail address: info@awwda.go.ke 

The deadline for Bid submission is:  

Date: 5th July 2022 

Time: 12:00 pm  

Bidders shall not have the option of submitting their Bids 
electronically. 

The electronic Bidding submission procedures shall be: N/A 

ITB 25.1 The Bid opening shall take place at:  

Address:  

Athi Water Works Development Agency. 

Athi Water Plaza, Muthaiga North Road, 

P.O Box 45283 - 00100 

City: Nairobi 

Country: Kenya 

mailto:info@awwda.go.ke
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Telephone: +254-20-2724292/3, 2711342 

Facsimile number: +254-20-2724295 

Electronic mail address: info@awwda.go.ke 

Date: 5th July 2022 

Time: 12:05 pm 

ITB 25.1  The electronic Bid opening procedures shall be: N/A 

ITB 25.6 The Letter of Bid and Schedules shall be initialed by representatives of 
the Employer conducting Bid opening. 

E.  Evaluation, and Comparison of Bids 

ITB 30.3 

 

The adjustment with respect to a missing or non-conforming item or 
component, and costs associated, if any, with non-material deviations, 
reservations or omissions to the requirements of the bidding 
document shall be based on the highest price of the item or 
component and cost, if any, of non-material deviations, reservations or 
omissions as quoted in or derived from other substantially responsive 
Bids unless any other specific evaluation criteria has been provided 
elsewhere in the bidding document for such adjustments in which case 
the latter shall be applied. If the price or cost of any of the above 
cannot be derived from the price of other substantially responsive Bids, 
the Employer shall use its best estimate based on its own judgment, 
past experience or market search, as considered appropriate. 

ITB 32.1 The currency that shall be used for Bid evaluation and comparison 
purposes to convert at the selling exchange rate all Bid prices 
expressed in various currencies into a single currency is: Kenya Shillings 
(KES) 

The source of exchange rate shall be: The Central Bank of Kenya. 

The date for the exchange rate shall be: 28 days prior to the deadline 
for submission of the Bids. If this date lands on a weekend, then the 
date for the exchange rate shall be the previous Friday. 

The currency(ies) of the Bid shall be converted into a single currency in 
accordance with the procedure under Alternative A that follows:  

Alternative A: Bidders quote entirely in local currency 

For comparison of Bids, the Bid Price, corrected pursuant to ITB 31, shall 
first be broken down into the respective amounts payable in various 

mailto:info@awwda.go.ke
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currencies by using the selling exchange rates specified by the Bidder 
in accordance with ITB 15.1. 

In the second step, the Employer will convert the amounts in various 
currencies in which the Bid Price is payable (excluding Provisional Sums 
but including Daywork where priced competitively) to the single 
currency identified above at the selling rates established for similar 
transactions by the authority specified and, on the date, stipulated 
above. 

ITB 33.1 A margin of domestic preference shall not apply. 

A margin of regional preference shall not apply 

ITB 34.1 At this time the Employer does not intend to execute certain specific 
parts of the Works by subcontractors selected in advance. 

ITB 34.2 Contractorés proposed subcontracting: Maximum percentage of 
subcontracting permitted is: 30% of the total contract amount or 30% 
of the volume of work.  

Bidders planning to subcontract more than 10% of total volume of 
work shall specify, in the Letter of Bid, the activity (ies) or parts of the 
Works to be subcontracted along with complete details of the 
Subcontractors and their qualification and experience. 

ITB 34.3 N/A. 

ITB 35.2 (f)  N/A. 

F.  Award of Contract 

ITB 47.1 The successful Bidder shall submit the Beneficial Ownership Disclosure 
Form. 

ITB 49.1 The procedures for making a Procurement-related Complaint are 
detailed in the Part B of the Operations Procurement Manual under 
the Procurement Framework of the African Development Bank. If a 
Bidder wishes to make a Procurement-related Complaint, the Bidder 
shall submit its complaint following these procedures to the employer, 
in writing (by the quickest means available, such as by email in 
accordance with the following: 

For the attention: Eng. Michael M. Thuita 

Title/position: Chief Executive Officer 

https://www.afdb.org/en/projects-and-operations/procurement/new-procurement-policy
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Employer: Athi Water Works Development Agency 
Email address: info@awwda.go.ke 

In summary, a Procurement-related Complaint may challenge any of 
the following: 

the terms of the Bidding Documents, 
the purchaserés decision to exclude a bidder from the procurement 
process prior to the award of contract, and; 
the Employerés decision to award the contract.  
 

The Bankés Procurement Framework stipulates that bidders may send 
copies of their communications with the Borrowers to the Bank or write 
to the Bank directly when, Borrowers do not respond promptly, any 
questions on any issues regarding the implementation of Bank funded 
projects, or when the communication is a complaint against the 
Borrower. In this regard, if a bidder wishes to protest against a decision 
made by a Borrower or the Bank with regards to the procurement 
process or wishes to inform the Bank that the Bankés procurement rules 
and/or provisions of the bidding documents have not been complied 
with, an email can be sent to the following address: 

Email: procurementcomplaints@afdb.org 

mailto:procurementcomplaints@afdb.org


 

Section III - Evaluation and Qualification Criteria 
This section contains all the criteria that the Employer shall use to evaluate Bids and 
qualify Bidders. No other factors, methods or criteria shall be used other than specified 
in this Bidding document. The Bidder shall provide all the information requested in the 
forms included in Section IV, Bidding Forms. Wherever a Bidder is required to state a 
monetary amount, Bidders should indicate the USD equivalent using the rate of 
exchange determined as follows: 

For construction turnover or financial data required for each year - Exchange rate 
prevailing on the last day of the respective calendar year (in which the amounts for 
that year are to be converted) was originally established. 
Value of single contract - Exchange rate prevailing on the date of the contract. 

Exchange rates shall be taken from the publicly available source identified in the ITB 
32.1. Any error in determining the exchange rates in the Bid may be corrected by the 
Employer. 
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1.  Margin of Preference 
1.1 Preference for Domestic Contractors 

If the BDS so specifies, the Employer will grant a margin of preference of 10% (ten 
percent) to domestic contractors, in accordance with, and subject to, the following 
provisions: 

(a) Contractors applying for such preference shall be asked to provide, as part of the 
data for qualification, such information, including details of ownership, as shall 
be required to determine whether, according to the classification established by 
the Borrower and accepted by the Bank, a particular contractor or group of 
contractors qualifies for a domestic preference. The Bidding document shall 
clearly indicate the preference and the method that will be followed in the 
evaluation and comparison of Bids to give effect to such preference. 

(b) After Bids have been received and reviewed by the Employer, responsive Bids 
shall be classified into the following groups: 

 (i) Group A: Bids offered by domestic contractors eligible for the preference. 

 (ii) Group B: Bids offered by other contractors. 

All evaluated Bids in each group shall, as a first evaluation step, be compared to 
determine the Bid with lowest evaluated cost, and the Bid with the lowest evaluated 
cost in each group shall be further compared with each other. If as a result of this 
comparison, a Bid from Group A is the lowest, it shall be selected for the award, if the 
Bidder is determined substantially qualified. If a Bid from Group B is the lowest, as a 
second evaluation step, all Bids from Group B shall then be further compared with the 
lowest evaluated cost from Group A. For the purpose of this further comparison only, 
an amount equal to 10% (ten percent) of the respective Bid price of Group B corrected 
for arithmetical errors, including unconditional discounts but excluding provisional 
sums and the cost of day works, if any, shall be added to the evaluated cost offered in 
each Bid from Group B. If the Bid from Group A is the lowest, it shall be selected for 
award. If not, the Bid offering the lowest evaluated cost from Group B based on the 
first evaluation step shall be selected, if the Bidder is determined substantially 
qualified. 

1.2 Preference for Regional Contractors 

If the BDS so specifies, the Employer will grant a regional preference to contractors in 
RMCs that have joined the Borrowerés country in a regional cooperation agreement 
designed to foster economic integration, by a customs union, or a free trade area.in 
accordance with the following procedure.  All responsive bids will be classified in one 
of the following two groups: 
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Group A:  Bids offered by contractors, which have established, to the satisfaction 
  of the Borrower and the Bank, to be eligible for regional preference; and   

Group B:  Bids offered by other contractors.   

All evaluated Bids in each group shall, as a first evaluation step, be compared to 
determine the Bid with lowest evaluated cost, and the Bid with the lowest evaluated 
cost in each group shall be further compared with each other. If as a result of this 
comparison, a Bid from Group A is the lowest, it shall be selected for the award, if the 
Bidder is determined qualified. If a Bid from Group B is the lowest, as a second 
evaluation step, all bids from Group B shall then be further compared with the lowest 
evaluated cost from Group A. For the purpose of this further comparison only, an 
amount equal to 7.5% (seven and half percent) of the respective Bid price of Group B 
corrected for arithmetical errors, including unconditional discounts but excluding 
provisional sums and the cost of day works, if any, shall be added to the evaluated cost 
offered in each Bid from Group B. If the Bid from Group A is the lowest, it shall be 
selected for award. If not, the Bid offering the lowest evaluated cost from Group B 
based on the first evaluation step shall be selected, if the Bidder is determined 
qualified. 

2. Successful Bid or Bids & Evaluation 
In continuation and accordance with ITB 40, the Employer shall use the criteria and 
methodologies listed in this Section to evaluate Bids. By applying these criteria and 
methodologies the Employer shall determine the Successful Bid or Bids which 
has/have been determined to: 

(a)  be substantially responsive to the Bidding document; 

(b)  offer the lowest evaluated cost to the Employer for all works to be procured 
based on either a single Contract or all multiple Contracts combined, as the 
case may be, in accordance with the ITB 14.6 inviting bid prices and discounts, 
and provisions made of the Bidding Document for evaluation of bids and award 
of contract (s); and 

(c)  be offered by Bidder or Bidders that substantially meet the qualification criteria 
applicable for Contract or combined Contracts for which they are selected. 

2.1 Evaluation (ITB 35) 

In addition to the criteria listed in ITB 35.2 and BDS, the following criteria shall apply: 

(i)  Assessment of adequacy of Technical Proposal with Requirements (Reference 
ITB 16 and ITB 29.3): The Employer will determine whether the Bids are 
substantially responsive to the Technical Requirements.  
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Evaluation of the Bidder's Technical Proposal will include an assessment of the 
Bidder's technical capacity to mobilize key equipment and personnel for the 
contract consistent with its proposal regarding work methods, scheduling, and 
material sourcing in sufficient detail and fully in accordance with the 
requirements stipulated in Section VII, Worksé Requirements.   
 

(ii)  Assessment of adequacy of Commercial Terms and Conditions of the Bid 
(Reference ITB 29.4): The Employer will determine whether the Bids are 
substantially responsive to the Commercial and Contractual Terms and 
Conditions. 

2.2 Single Contracts  

Pursuant to ITB 14.6, and ITB 35.4 and in accordance with how bids are invited 
either for æWorksç evaluation and award will be as follows:  
 
Award Criteria for a Single Contract: 

 
èWorksé 

Evaluation and Award Criteria for èWorksé as One (Single) Contract:  The bids will 
be evaluated for èWorksé and the contract will be awarded to the Bidder offering 
the lowest evaluated cost to the Employer for èWorksé, subject to the selected 
Bidder substantially meeting the required qualification criteria for the contract, 
and determination of substantial responsiveness of the Bid.  

2.3 Alternative Completion Times  

Alternative time for completion is not permitted. Bids offering completion time 
longer than that specified under Part A-Contract Data under Section IX-
Particular Conditions of Contract shall be rejected. 

2.4       Sustainable Procurement: Based on the following main considerations: 

a) Socio-economic consideration  
 

b) Environmentally and Socially Responsible Procurement  

2.5 Alternative Technical Solutions for specified parts of the Works  

This is not allowed.  

2.6       Specialized Subcontractors 

If permitted under ITB 34, only the specific experience of Subcontractors for 
specialized works permitted by the Employer will be considered. The general 
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experience and financial resources of the Specialized Subcontractors shall not 
be added to those of the Bidder for purposes of qualification of the Bidder.       



 

3. Qualification 
Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

1. Eligibility 

1.1.1 

 

Nationality Nationality in accordance 
with ITB  4.4 

Must meet 
requirement 

Must meet 
requirement 

Must meet 
requirement 

N/A Letter of Bid & 
Forms ELI ä 1.1 
and 1.2, with 
attachments 

1.1.2 Eligibility of 
Materials, 
Equipment 
and Services 

Country of Origin in 
accordance with ITB 5 

Must meet 
requirement 

Must meet 
requirement 

Must meet 
requirement 

N/A Letter of Bid & 
Form ELI-1.3 

1.2 Conflict of 
Interest 

No conflicts of interest in 
accordance with ITB  4.2 

Must meet 
requirement 

Must meet 
requirement 

Must meet 
requirement 

N/A Letter of Bid 

1.3 Bank Eligibility Not having been declared 
ineligible by the Bank, as 
described in ITB 4.5. 

Must meet 
requirement 

Must meet 
requirement 

Must meet 
requirement 

N/A 
 

Letter of Bid 

1.4  State- owned 
Enterprise or 
Institution of 
the Borrower 
country 

Meets conditions of ITB 
4.6 

Must meet 
requirement 

Must meet 
requirement 

Must meet 
requirement 

N/A 
 

Forms ELI ä 1.1 
and 1.2, with 
attachments 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

1.5 United 
Nations 
resolution or 
Borrowerés 
country law 

Not having been excluded 
as a result of prohibition 
in the Borrowerés country 
laws or official regulations 
against commercial 
relations with the Bidderés 
country, or by an act of 
compliance with UN 
Security Council 
resolution, both in 
accordance with ITB 4.8 
and Section V. 

Must meet 
requirement 

Must meet 
requirement 

Must meet 
requirement 

N/A 
 

Forms ELI ä 1.1 
and 1.2, with 
attachments 

2. Historical Contract Non-Performance 

2.1 History of 
Non-
Performing 
Contracts 

Non-performance of a 
contract that1 did not 
occur as a result of 
contractor default since 
1st January 2016.  

Must meet 
requirement  

Must meet 
requirements 

Must meet 
requirement2  

N/A Form CON-2 

 
м    Nonperformance, as decided by the Employer, shall include all contracts where (a) nonperformance was not challenged by the contractor, including through referral to the dispute resolution mechanism 

under the respective contract, and (b) contracts that were so challenged but fully settled against the contractor. Nonperformance shall not include contracts where Employers decision was overruled by the dispute 
resolution mechanism. Nonperformance must be based on all information on fully settled disputes or litigation, i.e. dispute or litigation that has been resolved in accordance with the dispute resolution mechanism 
under the respective contract and where all appeal instances available to the Bidder have been exhausted. 

н  This requirement also applies to contracts executed by the Bidder as JV member. 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

2.2 Suspension  
Based on 
Execution of 
Bid Securing 
Declaration by 
the Employer 
or withdrawal 
of the Bid 
within Bid 
validity period 
or other 
failures 

Not under suspension 
based on-execution of a 
Bid Securing Declaration 
or other failures pursuant 
to ITB 4.7 and ITB 19.9 

Must meet 
requirement  

Must meet 
requirement 

Must meet 
requirement  

N/A Letter of Bid 

2.3 Pending 
Litigation 
 

Bidés financial position 
and prospective long-
term profitability still 
sound according to 
criteria established in 3.1 
below and assuming that 
all pending litigation will 
be resolved against the 
Bidder 

Must meet 
requirement  

N/A Must meet 
requirement  

N/A Form CON ä 2 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

2.4 Litigation 
History 

No consistent history of 
court/arbitral award 
decisions against the 
Bidder3 since 1st January 
2016. 

Must meet 
requirement  

Must meet 
requirement 

Must meet 
requirement  

N/A Form CON ä 2  

 
о The Bidder shall provide accurate information on the related Bid Form about any litigation or arbitration resulting from contracts completed or ongoing under its execution over the last five years. 

A consistent history of awards against the Bidder or any member of a joint venture may result in failure of the Bid. 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

2.5 Declaration: 
Environmental 
and Social (ES) 
past 
performance 

Declare any civil work 
contracts that have been 
suspended or terminated 
and/or performance 
security called by an 
employer for reasons 
related to the non-
compliance of any 
environmental, or social 
(including sexual 
exploitation and abuse 
(SEA) and gender-
based violence (GBV)), 
or health or safety 
requirements or 
safeguard in the past five 
(5) years.4 

Must make 
the 

declaration. 
Where there 

are 
Specialized 

Sub-
contractor/s, 

the 
Specialized 

Sub-
contractor/s 
must also 
make the 
declaration. 

N/A 

Each must 
make the 
declaration. 
Where there 
are 
Specialized 
Sub-
contractor/s, 
the 
Specialized 
Sub-
contractor/s 
must also 
make the 
declaration. 

N/A 
Form CON-3 ES 
Performance 
Declaration 

3. Financial Situation and Performance 

 
п The Employer may use this information to seek further information or clarifications in carrying out its due diligence.   
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

3.1 Financial 
Capabilities 

(i) The Bidder shall 
demonstrate that it has 
access to, or has available, 
liquid assets, 
unencumbered real 
assets, lines of credit, and 
other financial means 
(independent of any 
contractual advance 
payment) sufficient to 
meet the construction 
cash flow requirements 
estimated as USD $ 
4,000,000 for the subject 
contract net of the 
Bidderés other 
commitments 
(ii) The Bidders shall also 
demonstrate, to the 
satisfaction of the 
Employer, that it has 
adequate sources of 
finance to meet the cash 

Must meet 
requirement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Must meet 
requirement 
 
 
 

Must meet 
requirement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Must meet 
requirement 
 
 
 

N/A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N/A 
 
 
 
 

N/A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N/A 
 
 
 
 

Form FIN ä 3.1, 
3.3 and 3.4 with 
attachments 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

flow requirements on 
works currently in 
progress and for future 
contract commitments. 
(iii) The audited balance 
sheets or, if not required 
by the laws of the Bidderés 
country, other financial 
statements acceptable to 
the Employer, for the last 
five years shall be 
submitted and must 
demonstrate the current 
soundness of the Bidderés 
financial position and 
indicate its prospective 
long-term profitability. 

 
 
 
 
 
Must meet 
requirement 

 
 
 
 
 
N/A 

 
 
 
 
Must meet 
requirement 

 
 
 
 
N/A 

3.2 Average 
Annual 
Construction 
Turnover 

Minimum average annual 
construction turnover of 
US$ 15,000,000 calculated 
as total certified 
payments received for 
contracts in progress 

Must meet 
requirement 

Must meet 
requirement 

Must meet 
30%, (thirty 
percent) of 
the 
requirement 

Must meet 
30%, (thirty 
percent) of the 
requirement 

Form FIN ä 3.2 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

and/or completed within 
the last five (5) years. 

4. Experience 

4.1 (a) General 
Construction 
Experience 

Experience under 
construction contracts in 
the role of prime 
contractor, JV member, 
subcontractor, or 
management contractor 
for at least the last five (5) 
years. 

Must meet 
requirement 

N/A Must meet 
requirement 

N/A Form EXP ä 4.1 
 

4.2 (a) Specific 
Construction 
& Contract 
Management 
Experience 

A minimum number of 
two (2) similar contracts 
specified in 4.2 (b) below 
that have been 
satisfactorily and 
substantially5 completed 
as a prime contractor, 

Must meet 
requirement 
 
 
 
 
 

Must meet 
requirement7 
 
 
 
 
 

N/A 
 
 
 
 
 
 

N/A 
 

Form EXP 4.2(a) 

 
р  Substantial completion shall be based on 80% or more works completed under the contract. 
т   In the case of JV, the value of contracts completed by its members shall not be aggregated to determine whether the requirement of the minimum value of a single contract has been met. Instead, each contract 

performed by each member shall satisfy the minimum value of a single contract as required for single entity. In determining whether the JV meets the requirement of total number of contracts, only the number of 
contracts completed by all members each of value equal or more than the minimum value required shall be aggregated. 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

joint venture member 6, 
management contractor 
or subcontractor within 
the last five (5) years from 
the Application 
submission deadline. Each 
contract should have a 
minimum value of KES 
800,000,000.00 (Kenya 
Shillings Eight Hundred 
Million).  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

4.2 (b) Construction 
Experience in 
Key Civil 
Works 
Activities 

For the above or other 
contracts executed during 
the period stipulated in 
4.2(a) above, a minimum 
experience in the 
following key activities: 

• Construction of 
sewage treatment 
plant with capacity 

Must meet 
requirements  
 

Must meet 
requirements  

N/A N/A Form EXP ä 4.2 
(b) 

 
с  For contracts under which the Applicant participated as a joint venture member or sub-contractor, only the Applicant’s share, by value, and role and responsibilities shall be considered to meet this 

requirement. 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

greater than 80,000 
m3/day; 

 
• Concrete Production 

1000 m3 per month 
 

• Earthworks 5000 m3 

per month  
4.2 (c) Construction 

Experience in 
Key 
Electromecha
nical Works 
Activities 

For the above or other 
contracts executed during 
the period stipulated in 
4.2(a) above, a minimum 
experience in the 
following key activities: 

• Installation of sewer 
inlet and de-gritting 
machinery above 
80,000 m3/day; 

• Installation of SCADA 
equipment for utility 
equipment 

Must meet 
requirements  
 

Must meet 
requirements  

N/A N/A Form EXP ä 4.2 
(b) 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 
Requirements All Members 

Combined 
Each 

Member 
One Member 

• Installation of 
switchgear rated 
above 1000A 

4.2 (d)  Specific 
Experience in 
managing ES 
aspects 

For the contracts in 4.2 (a) 
above and/or any other 
contracts [substantially 
completed and under 
implementation] as prime 
contractor, joint venture 
member, or Subcontractor 
between 1st January 2017 
and Bid submission 
deadline, experience in 
managing ES risks and 
impacts in the following 
aspects: As in the Worksé 
Requirements - 
Environmental and Social 
(ES) requirements 

Must meet 
requirements  
 

Must meet 
requirement 
 

N/A 
 

N/A 
 

Form EXP ä 4.2 
(c) 
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4. Contractorés Representative and Key Personnel 

The Bidder must demonstrate that it will have a suitably qualified Contractorés 
Representative and suitably qualified (and in adequate numbers) Key Personnel, as 
described in the Specification.  

The Bidder shall provide details of the Contractorés Representative and Key Personnel 
and such other Key Personnel that the Bidder considers appropriate to perform the 
Contract, together with their academic qualifications and work experience. The Bidder 
shall complete the relevant Forms in Section IV, Bidding Forms. 

A key requirement is that there be English speaking staff who have trained others on 
utility operations in at least 3 verifiable water and sewage plants in Sub Saharan Africa. 

 

No. Equipment Type and Characteristics 
Total Work Similar 
Experience (years)  

In Similar Works 
Experience (years) 

1 One (1) Site Agent (A Professional 
Civil/Water Engineer registered with 
the EBK or equivalent)  

12 7 

2 One (1) Deputy Site Agent (Graduate 
Civil/Water Engineer Registered with 
EBK or equivalent) 

10 5 

3 One (1) Electromechanical Engineer 
(Degree in Electro-mechanical 
Engineering, or equivalent) 

10 5 

4 One (1) Instrumentation Engineer 
(Degree in Instrumentation of 
Electronics, or equivalent) 

7 4 

5 Two (2) Site Engineers registered with 
EBK or Equivalent as Graduate 
Engineers with Civil/Water 
Engineering Training 

5 3 

6 One (1) Engineering surveyors 5 5 

7 One (1) Environmentalist (University 
Graduate in Environmental Science or 
equivalent) ä Registered with NEMA 
or equivalent 

5 4 

8 One (1) Sociologist (University 
Graduate in Sociology, Community 
Development Studies or equivalent)  

5 4 
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9 Two (2) Site Works 
Inspectors/Foremen (Diploma or 
equivalent in 
Civil/Building/Construction/Water 
Engineering) 

10 5 

10 One (1) Health and Safety Officer 
(Relevant Degree and certification in 
Occupational Health and Safety 
Course 

7 3 

 

5. Equipment 

The Bidder must demonstrate that it has the key equipment listed hereafter: 

No. Equipment Type and Characteristics Minimum Number required 

1.  1.5m3 or 20 ton Excavators  4 

2.  Backhoe loader 3 

3.  7-10 ton lorries 2 

4.  5 ton Hoist Crane 1 

5.  15 ton tippers 2 

6.  Motor Graders (3.6m blade) 2 

7.  Concrete Mixers (> 2m3/hr) 4 

8.  Concrete dumpers( > 0.75m3) 4 

9.  Concrete Poker vibrators (35-40mm) 8 

10.  Air compressor (with  > 8 Jack hammers) 5 

11.  Mobile rubber tyred Crane (5 ton) 1 

12.  Storm water drainage pumps (> 3m3/min.) 2 

13.  Generators - >15kVA;   1 

The Bidder shall provide further details of proposed items of equipment using Form 
EQU in Section IV, Bidding Forms. 



 

 

Section IV - Bidding Forms 
Letter of Bid 

INSTRUCTIONS TO BIDDERS: DELETE THIS BOX ONCE YOU HAVE COMPLETED 
THE DOCUMENT 

The Bidder must prepare this Letter of Bid on stationery with its letterhead clearly 
showing 

the Bidderés complete name and business address. 
Note: All italicized text in is to help Bidders in preparing this form. 

 
Date of this Bid submission: [insert date (as day, month and year) of Bid submission] 
OCBI/LCB No..: [insert number of bidding process as per procurement plan] 
Invitation for Bid No.: [insert same IFB number as advertised] 
Alternative No.: [insert identification No if this is a Bid for an alternative] 
To: [insert complete name of Employer] 

We, the undersigned, declare that:  

No reservations: We have examined and have no reservations to the bidding document, 
including Addenda issued in accordance to ITB 8; 

Eligibility of Bidder: We, including any subcontractors or suppliers for any part of the Contract, 
have nationalities from eligible countries and meet the eligibility requirements and have no 
conflict of interest in accordance with ITB 4;  

Eligibility of Materials, Equipment and Services: We meet the eligibility requirements for 
Materials, Equipment and Services in accordance with ITB 5;  

Bid-Securing Declaration: We have not been suspended nor declared ineligible by the 
Employer based on execution of a Bid-Securing Declaration in the Employerés country in 
accordance with ITB 4.7; 

Conformity: We offer to execute in conformity with the bidding document and in accordance 
with the construction schedule the following Works: [insert a brief description of the Works];  

Bid Price: The total price of our Bid, excluding any discounts offered in item (g) below is: [Insert 
one of the options below as appropriate] 

[Option 1, in case of one Contract for èWorksé:]  Total price is: [insert the total price of 
the Bid in words and figures, indicating the various amounts and the respective 
currencies]; 

Or  
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[Option 2, in case of multiple lots or Option 3, in case of multiple packages each 
package comprising of one or more lots:] (a) Total price of each lot identifying its 
package number if it belongs to a package [insert the total price of each lot in words 
and figures, indicating the various amounts and the respective currencies]; and (b) Total 
price of all lots (sum of all lots) [insert the total price of all lots in words and figures, 
indicating the various amounts and the respective currencies]; 

Discounts: The discounts offered and the methodology for their application are:  

 (i) The discounts offered are: [Specify in detail each discount offered.] 

 (ii) The exact method of calculations to determine the net price of each item and èWorksé, 
and in case of multiple lots or multiple packages, net price of each item, each lot and 
each package after application of discounts is shown below: [Specify in detail the 
method that shall be used to apply the discounts and ensure clarity, unambiguity, etc. 
in accordance with ITB 14.7]; 

Bid Validity Period: Our Bid shall be valid for a period specified in BDS 18.1 (or as amended if 
applicable) from the date fixed for the Bid submission deadline specified in BDS 22.1 (or as 
amended if applicable), and it shall remain binding upon us and may be accepted at any time 
before the expiration of that period; 

Performance Security: If our Bid is accepted, we commit to obtain a Performance Security [and 
an Environmental and Social (ES) Performance Security, Delete if not applicable] in the forms 
in accordance with the bidding document; 

One Bid Per Bidder: We are not submitting any other Bid(s) as an individual Bidder, and we are 
not participating in any other Bid(s) as a Joint Venture member or as a subcontractor, and 
meet the requirements of ITB 4.3, other than alternative Bids submitted in accordance with ITB 
13; 

Suspension and Debarment: We, along with any of our subcontractors, suppliers, consultants, 
manufacturers, or service providers for any part of the contract, are not subject to, and not 
controlled by any entity or individual that is subject to, a temporary suspension or a debarment 
imposed by the Bank or a debarment imposed by the Bank  in accordance with the Agreement 
for Mutual Enforcement of Debarment Decisions between the Bank and other development 
banks. Further, we are not ineligible under the Employerés country laws or official regulations 
or pursuant to a decision of the United Nations Security Council; 

State-owned enterprise or institution: [select the appropriate option and delete the other] [We 
are not a state-owned enterprise or institution] / [We are a state-owned enterprise or 
institution but meet the requirements of ITB 4.6];  

Commissions, gratuities, fees: We have paid, or will pay the following commissions, gratuities, 
or fees with respect to the Bidding process or execution of the Contract: [insert complete name 
of each Recipient, its full address, the reason for which each commission or gratuity was paid 
and the amount and currency of each such commission or gratuity] 
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Name of Recipient Address Reason Amount 

        

        

        

        

(If none has been paid or is to be paid, indicate ænone.ç);  

Binding Contract: We understand that this Bid, together with your written acceptance thereof 
included in your Letter of Acceptance, shall constitute a binding contract between us, until a 
formal contract is prepared and executed;  

 
Not Bound to Accept: We understand that you are not bound to accept the lowest evaluated 
cost Bid, or any other Bid that you may receive;  

 
Fraud and Corruption: We hereby certify that we have taken steps to ensure that no person 
acting for us or on our behalf engages in any type of Fraud and Corruption. We also confirm 
that we participated in the mandatory pre-bid site visit.  

Potential DAAB Members: We hereby propose the following three persons, whose curriculum 
vitae are attached, as potential DAAB members: 

Name Address 

ÞÞ......  

ÞÞÞ..  

ÞÞÞ  

 

Name of the Bidder: *[insert complete name of person signing the Bid] 

Name of the person duly authorized to sign the Bid on behalf of the Bidder: **[insert complete 
name of person duly authorized to sign the Bid] 

Title of the person signing the Bid: [insert complete title of the person signing the Bid] 

Signature of the person named above: [insert signature of person whose name and capacity 
are shown above] 
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Date signed [insert date of signing] day of [insert month], [insert year] 

Date signed ________________________________ day of _______________________, _____ 

*  In the case of the Bid submitted by joint venture specify the name of the Joint Venture as 
Bidder or names of all members (partners) of JV and sign on behalf of the JV and not on 
behalf of only one member that has been given power of attorney. 

**  Person signing the Bid shall have the power of attorney given by the Bidder to be attached 
with the Bid. If the Bidder is a JV, the power of attorney shall be given by the JV or by all 
members of the JV. 
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Appendix to Bid: Schedule of Adjustment Data 
(Applicable only if Prices are subject to adjustment as per ITB 18.3 (a) and Sub-

Criteria 13.7 of Part A-Contract Data under PC) 

[In Tables A, B, and C, below, the Bidder shall (a) indicate its amount of local currency payment, 
(b) indicate its proposed source and base values of indices for the different foreign currency 
elements of cost, (c) derive its proposed weightings for local and foreign currency payment, 
and (d) list the exchange rates used in the currency conversion.]     

 
Table A.  Local Currency 

Index 
code* 

Index 
description* 

Source of 
index* 

Base value 
and date* 

Bidderés 
related currency 

amount 

Bidderés 
proposed 
weighting 

 Nonadjustable å å å A:   * 
B:   * 
C:   * 
D:   * 
E:   * 

   Total  1.00 

[* To be entered by the Employer. Whereas æAç should a fixed percentage, B, C, D and E should 
specify a range of values and the Bidder will be required to specify a value within the range 
such that the total weighting = 1.00] 
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Table B.  Foreign Currency (FC) 

 

State type:  ....................... [If the Bidder is allowed to receive payment in foreign currencies this 
table shall be used. If Bidder wishes to quote in more than one foreign currency (up to three 
currencies permitted) then this table should be repeated for each foreign currency.] 

 

Index 
code 

Index 
description 

Source of 
index 

Base 
value and 
date 

Bidderés 
related 
source 

currency in 
type/amount 

Equivalent 
in FC1 

Bidderés 
proposed 
weighting 

 Nonadjustable å å å  A:   * 
 
B:   * 
 
C:   * 
 
D:   * 
 
E:   * 

    Total  1.00 

 

[* To be entered by the Employer. Whereas æAç should a fixed percentage, B, C, D and E should 
specify a range of values and the Bidder will be required to specify a value within the range 
such that the total weighting = 1.00] 
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Table C.  Summary of Payment Currencies  

 

[In case of multiple lots or multiple packages Bidder shall prepare separate table for 
each lot identified by package number and related lot number] 

Table: Alternative A  

For [Employer to Select i) or ii) and delete the other] i) Whole of the Works / ii) [Insert 
name of Section of the Works.] [If ii) is selected, then Employer to prepare similar Table 
C for all sections of works including the summary Table C of all sections to account for 
whole works under the contract]  

 

 

Name of 
payment 
currency 

A 

Amount of 
currency 

B 

Rate of 
exchange 

(local currency 
per unit of 
foreign) 

C 

Local currency 
equivalent 

C = A x B 

D 

Percentage of 
 Total Bid Price (TBP) 

 100xC  

TBP 

Local currency 

  

 1.00   

Foreign currency 
#1 

  

    

Foreign currency 
#2 

  

    

Foreign currency 
# 3 

  

    

Total Bid Price    100.00 

Provisional sums 
expressed in 
local currency [If 
ii) above is 
selected 

 

[To be 
entered by 
the 
Employer] 

 

 

1.00 

 

[To be entered 
by the 
Employer] 
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Employer to 
specify 
provisional sums 
as applicable for 
each section] 

TOTAL BID 
PRICE of (i) or (ii) 
as applicable 
(including 
provisional sum) 

   

 

 

 

Table:  Alternative B 

To be used only with Alternative B Prices directly quoted in the currencies of payment.  (ITB 
15.1) 

Summary of currencies of the Bid for Employer to Select i) or ii) and delete the other 
[i) Whole of the Works / ii) Insert name of Section of the Works. If ii) is selected, then 
Employer to prepare similar Table C for all sections of works including the summary 
Table C of all sections to account for whole works under the contract]  

 

 Name of currency Amounts payable 

 Local currency:     

 Foreign currency #1:     

 Foreign currency #2:     

 Foreign currency #3:     

 Provisional sums expressed in local currency [To be entered by the Employer] [If ii) 
above is selected Employer to specify 
provisional sums as applicable for each 
section] 
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Bill of Quantities 
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1 Preliminary and General Items - 

2 Civil Works - 

3 Electromechanical Works

Sub-total (1)

Add 10% for Physical Contingencies

Sub-total (2)

Add 16% for Value Added Tax

Grand Total C/F to Bid

GRAND SUMMARY OF THE BILL OF QUANTITIES

Description Amount (KES)

м
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DAYWORK SCHEDULE

Item Description Unit Quantity Rate Amount

No (KSh.) (KSh.)

CLASS A  - GENERAL ITEMSThe rates entered in the following schedule shall be used in 
assesing the cost of any extra work ordered by the Engineer for 
execution on a Dayworks basis. The rates indicated are to be net 
in relation to the provision of labour, materials or plant indicated. 
Market rates shall be used if any rate is found to be grossly 
inconsistent with the market rate.
Labour

A411.1 Unskilled labourer h 2,000

A411.2 Foreman h 200

A411.3 Plant operator h 200

A411.4 Vehicle driver h 500

A411.5 Mason h 500

A411.6 Carpenter h 200

A411.7 Plumber h 200

A411.8 Electrician h 100

A411.9 Surveyor h 100

A411.10 Painter h 100

A411.11 Watchman h 2,000

Materials

All materials as per specifications.  The rate to include for supply, 
delivery to site, storage and handling.

A413.1 Coarse aggregates for concrete m3 100

A413.2 Fine aggregates (sand) for concrete m3 100

A413.3 Ordinary portland cement t 2

A413.4 Building stone/concrete blocks nr 200

A413.5 Hardcore m3 500

A413.6 Murram/gravel m3 50

A413.1 Spigot and socket concrete pipes 900mm dia. m 50

A413.2 Double Wall Corrugated HDPE 600mm dia m 100

A413.24 Concrete Grade 15/20 m3 15

A413.27 BRC  mesh A252 m2 20

A413.26 Concrete Grade 25/20 m3 25

Total C/F to Next Page

н
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DAYWORK SCHEDULE

Item Description Unit Quantity Rate Amount

No (KSh.) (KSh.)

Total B/F From Previous Page

A413.28 High yield  twisted steel  bars t 1

A413.29 Shuttering timber m2 50

A413.30 Diesel l 500

A413.31 Lubricants l 100

A413.32 Paint-Asorted l 100
Plant

Rate to include for all operation and maintenance costs, fuel, oil, 
grease operators etc.

A415.1 1 tonne pickup h 48

A415.2 7  tonne lorry (tipper) h 24

A415.3 15 tonne lorry (tipper) h 24

A415.4 20 tonne lorry (tipper) h 24

A415.5 D7 bulldozer h 24

A415.6 Hydraulic excavator/shovel (1.0m3) h 24

A415.7 Backhoe tractor (1.0m3) h 12

A415.8 Wheel loader h 8

A415.9 Mobile crane (5tonne) h 8

A415.10 Concrete mixer 1.0m3 h 12

A415.11 Dumper, 0.76m3 h 12

A415.12 Dumper, 2.0m3 h 12

A415.13 Concrete vibrator (petrol or diesel) with drive, flex and 40mm 
poker

h 12

A415.14 Concrete vibrator (petrol or diesel) with drive, flex and 75mm 
poker

h 12

A415.15 Water bowser (5,000 l) h 12

A415.16 Portable dewatering pump h 12

A415.18 Compaction roller 1 tonne h 12

Total C/F to Next Page

о
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DAYWORK SCHEDULE

Item Description Unit Quantity Rate Amount

No (KSh.) (KSh.)

Total B/F From Previous Page

A415.19 Compaction roller 3 tonne h 12

A415.20 Vibrating plate compactor h 12

A415.21 Air compressor machine (5000 l/min) h 24

A415.22 Jack hammer (25kg) h 24

A415.24 Generator h 24

A415.25 Electric welding set including electrodes h 24

A415.26 Cutting and welding set including oxygen and acytylene h 24

Total C/F to Grand Summary

п
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PRELIMINARIES AND GENERAL ITEMS

Item Description Unit Quantity Rate Amount

No (KSh.) (KSh.)

CLASS A  - GENERAL ITEMS

Contractual Requirements

A110.1 Performance Security sum

A120 Insurance of the Works sum

A130 Third Party Insurance sum

A190.1 Setting out the Works as specified or directed by the 
Engineer

sum

A190.2 Allow for monthly site meetings as specified or directed 
by Engineer

No. 22

A190.3 Allow for the provision of 5Nr. Copies record (as-built) 
drawings ALL in A1 and in softcopy

sum 400,000.00         

A190.4 Allow for provision of 5Nr. Copies O&M Manuals hard 
copies and soft copies

sum 500,000.00         

Specified Requirements

Offices and Accomodation for the Engineer's Staff

A211.1 Provisional Sum for RE's offices as instructed by 
Engineer sum

5,000,000.00      

A211.2 Provisional sum for rented accomodatiob for Engineer's 
Staff (5No.)

month 18 150,000.00       2,700,000.00      

A211.3 % Adjustment to the provisional sum for Items A211.1 to 
A211.2 to cover overheads and profits

% 7,700,000.0      

Services for Engineer's Staff

A221.1 Provisional sum for purchase of Vehicles (2400cc) for 
use by Engineer's Staff as instructed. Vehicles to revert to 
the Employer.

No. 3 6,500,000.00    19,500,000.00    

A221.2 % Adjustment to the provisional sum for Items A221.1 to 
cover overheads and profits

% 19,500,000.0    

A221.3 Maintenance/running costs of the vehicles  for Engineer's 
staff over the period of contract

km 150,000.00       

Equipment for Engineer's Staff

A231.1 Provisional sum for furnishing and equiping  the R.E's 
offices. To include furniture, laptop computers, 
communication devices, digital cameras, printers e.t.c

sum 5,000,000.00      

Total C/F to Next Page

р
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PRELIMINARIES AND GENERAL ITEMS (Continued)

Item Description Unit Quantity Rate Amount

No (KSh.) (KSh.)

Total B/F From Previous Page -                      

A231.2 % Adjustment to the provisional sum for Item A231.1 to 
cover for overheads and profits

% 5,000,000.00    

A231.3 Monthly maintenance of office equipment for use by the 
Engineer's Staff

month 18 -                      

Attendance Upon Engineer's Staff

A241 Provisional Sum for attendance upon Engineer's Staff by 
drivers (3No.)

month 18 90,000.00         1,620,000.00      

A244 Provisional Sum for attendance upon Engineer's staff by 
office assistants (2No.)

month 18 60,000.00         1,080,000.00      

Testing of Materials and Works

A250.1 Provisional sum for testing of materials as specified or 
directed by the Engineer

sum 300,000.00         

A250.2 % Adjustment to the provisional sum for Item A250.1 to 
cover for overheads and profits

% 300,000.00       

A260.2 Allow a Provisional sum for Factory Acceptance test 
witnessed by six engineers, four representatives from the 
client at the equipment manufacturer's works. Provision 
should include for all the air tickets, accomodation and 
actual testing.

sum 4,000,000.00      

Project Signboards

A279.1 Provision, fixing, maintaining and removal of site 
signboards

nr 2

A279.2 Construction of Project Plaque at conspicous place as 
directed

sum 100,000.00         

Method Related Charges

In addition to the items listed hereunder, a tenderer is to 
insert such items as he may decide to cover, items of 
work relating to his intended method of executing the 
works, costs of which are not to be considered as 
proportional to the quantities of the other items and for 
which he has not allowed in the rates and prices for the 
other items

A310
Establish, maintain and remove Contractor's camp 
including offices, stores, laboratories, cabins, canteens etc

sum 16,740,000.00    

Total C/F to Next Page
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PRELIMINARIES AND GENERAL ITEMS (Continued)

Item Description Unit Quantity Rate Amount

No (KSh.) (KSh.)

Total B/F From Previous Page

A 420.2 Provision for the purchase of O&M equipment as 
directed by Engineer

sum 1,000,000.00      

A.420.5 Allow for manager from Contractor to Run and Maintain 
the plant including training of staff for 1 years. One on 
site full timer and one year basically management while 
allowing NCWSC staff to operate the plant. Staff requied 
for the first year to include: Plant Manager, Logistics 
Manager, An Administrator, Electrical Engineer, 
Mechanical Engineer, An Electrical Technician, 
Instrumentation Technician and Two Mechanical 
Techinicians. On the Second year allow Only the Plant 
Manager, Mechanical Engineer and Electrcal Engineer.

sum

A.420.6 Provisional sum for 1 No. tractor and 6 No. motorcycles 
for maintenance of the DESTP

sum 5,000,000.00      

A.420.7 Provisional Sum for AIDS/HIV,  Environmental 
conservation etc Awareness Campaigns,PPE's

Sum 10,000,000.00    

A.420.8
Allow a Provisional sum of Kshs. 2,000,000 to cater for 
monthly site meetings, as directed by the project manager 

Sum 2,000,000.00      

Total C/F to Grand Summary

т
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Bill No. 1 - DESTP Inlet Works Rehabilitation and Duplication

Bill No. 2 - DESTP Site Ancillary Work

Civil Works Sub-Total -                              

SUMMARY OF CIVIL WORKS

Description Amount (KES)

у
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BILL NO. 1 - DESTP INLET WORKS - REHABILITATION AND DUPLICATION

Item Description Unit Quantity Rate Amount

No (KSh.) (KShs)

PART A - DUPLICATION OF INLET WORKS

CLASS E: EARTHWORKS

Excavation

Excavation for Foundations

E311 Top soil, maximum depth n.e. 0.25m. m3 319

E323
Material other than topsoil, rock, or artificial hard material; depth 
0.25-0.5m. m3 640

E330 Rock material (Provisional) m3 190

Excavation Ancillaries

Disposal of Excavated Material

Approved material shall be retained for backfilling and unsuitable 
material shall be disposed to tip. Contractor identify tip site

E531 Top soil. Disposal within DESTW Site m3 319

E532
Material other than top soil rock or artificial hard material, haulage 
distance exceeding 1km

m3 50

E533 Rock, haulage within DESTP site m3 190

CLASS F: IN SITU CONCRETE

Note: All concrete designed mix and structural concrete to BS 
EN206
Provision of Concrete

Provide materials and mix concrete to the specified class; cement to 
BS EN 197 

F233 Provision of concrete grade C15/20 m3 65.2

F253 Provision of concrete grade C25/20 m3 912

Placing of Concrete

Place, vibrate and cure concrete in the following elements of the 
structure as specified or directed by the Engineer

F511 Mass concrete grade 15/20; blinding, thickness  75mm m3 65.2

F622 Reinforced concrete grade 25/20 in slabs, thickness 150-300mm m3 320

F642 Reinforced concrete grade 25/20 in walls, thickness 150-300mm m3 583.4

F662
Reinforced concrete grade 25/20 in roof columns, 300x300mm2 m3 8.6

-                       Total C/F to Next Page
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BILL NO. 1 - DESTP INLET WORKS REHABILITATION AND DUPLICATION (Continued)

Item Description Unit Quantity Rate Amount

No (KSh.) (KShs)

Total B/F From Previous Page -                       

CLASS G: CONCRETE ANCILLARIES

Formwork: Fair Finish

G213 Plane horizontal, width 0.2-0.4m m2 275

G213 Plane Vertical, width upto 2.5m m2 2409

Reinforcement

Rate to include for cutting, bending, supporting tying and securing

G522 High yield steel bars (D8) to BS4449 t 1

G523 High yield steel bars (D10) to BS4449 t 30

G524 High yield steel bars (D12) to BS4449 t 43

Joints

G653 Plastic or rubber centre bulb water stop, sealant, filler 
rebate/grooves etc. as specified or directed by engineer

m 120

Concrete Accessories

Finishing of Surfaces

G812 Finishing of top surfaces, steel trowel m2 235

CLASS J:  PIPEWORK - FITTINGS AND VALVES

J885

Electric actuated 1000mm wide by 2500mm deep motorized 
penstock gate complete with motor, extension spindles, guide 
brackets and handwheel headstock; Include for operating cap and 
key

nr 5

J990.1 Supply and install complete cup screens 1.3m wide nr 4

J990.2 Supply and instal mixing paddles for "JETA" Grit Trap series 1300 nr 4

J990.3 Supply, instal and commision All pipework for "JETA" Grit Trap 
series 1300

set 4

J990.4 Supply, instal and commision Airlift pumps for "JETA" Grit Trap 
series 1300

set 4

J990.5 Supply and install Jones & Attwood screw clasifiers with a capacity 
of 500m3/h

nr 2

J990.6
Supply heavy duty movable trash skip minimum capacity 2.0m3 

complete with  hoisting lugs, reinforced corners and minimum 6mm 
thick base plates and 4mm wall plates.

nr 2

Total C/F to Next Page
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BILL NO. 1 - DESTP INLET WORKS REHABILITATION AND DUPLICATION (Continued)

Item Description Unit Quantity Rate Amount

No (KSh.) (KShs)

Total B/F From Previous Page

CLASS N: MISCELLANEOUS METALWORK

N140 Supply and fix complete 1.0m high GMS handrails m 289

N190.1
Supply and fix complete 1000 x 2500mm long GMS fine screens 
for overflow channel

Nr 1

N900.2 Supply  screenings removal rake nr 1

N900.3 Supply all materials and construct a roofing shade for the screening 
chamber area complete with polycarbonate corrugated roofing 
sheets and steel truss structure

m2 825

CLASS U: BRICK, BLOCKS AND MASONRY WORK

U121 225mm vertical masonry wall for marcerator room walls m2 187

U181 Masonry wall joints reinforcement every other course m 450

U182 Damp proof course below masonry wall m 60

CLASS V: PAINTING WORK

V310 On all exposed metal works, handrails ets m2 387

PART B - REHABILITATION OF WORKS

Flow Measurement

X900
Supply, instal, calibrated, programmed and test Ultrasonic open 
channel flow measurement meters at the existing inlet works 
channel, water distribution channel, All outfall channels

nr 6

Screens

X901.1

Design, seek approval from the engineer, supply, install and 
commision mechanized raking system for the existing 200mm trash 
screens complete including Drive Motor (2500mm wide channel 
and 2500m deep) 

nr 2

X901.2
Supply heavy duty movable trash skip minimum capacity 2.0m3 

complete with  hoisting lugs, reinforced corners and minimum 6mm 
thick base plates and 4mm wall plates.

nr 1

X901.3 Supply and instal manually raked 75mm clear space coarse screen 
(2.5m by 2.5m channel) on inlet channels

nr 2

Grit Chamber

X902.1 Supply, instal and automate motorised penstocks to the cup screens
nr 4

Total C/F to Next Page
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BILL NO. 1 - DESTP INLET WORKS REHABILITATION AND DUPLICATION (Continued)

Item Description Unit Quantity Rate Amount

No (KSh.) (KShs)

Total B/F From Previous Page

X902.2
Supply and install replacement screen plates for the cup screens 
1.3m wide

nr 4

X902.3 Supply and instal replacement mixing paddles for "JETA" Grit Trap 
series 1300

nr 4

X902.4 Supply, instal and commision replacement pipework for "JETA" 
Grit Trap series 1300

set 4

X902.5 Supply, instal and commision replacement Airlift pumps for 
"JETA" Grit Trap series 1300

set 4

X902.6 Jones & Attwood screw clasifiers with a capacity of 500m3/h nr 2

X902.7
Supply heavy duty movable trash skip minimum capacity 2.0m3 

complete with  hoisting lugs, reinforced corners and minimum 6mm 
thick base plates and 4mm wall plates.

nr 2

De-sludging

X903.1

Manually remove and clean accumulated grit and debris at the Inlet 
Works inlet channels as well as overflow channel and dispose off as 
directed by the Engineer. Haulage distance not exceeding 2km

LS 1

X903.2
De-sludging of Anaerobic Ponds and dispose off the sludge as 
directed by the engineer within DESTP site. Desludging to be 
carried out in coordination with NCWSC DESTP staff.

m3 277,157  

X903.3 De-silting of Nairobi Trunk Sewer. m 3,700     

Marcerator Pump House

X904.1 Supply and Instal Marcerator Pumps complete with all fittings, 
walls inserts etc

Nr 4

X904.2 Supply and install all Pipes and associated fittings for the pumps Set 4

X904.3 Roof for new Marcerator Pumps House. To include Trusses, Rafters 
etc and Gauge 28 Galvanised Corrugated Roofing Sheets

m2 225

PART C - CONTROL ROOM

X500.1

Control Room Building Complete (Excluding footing works which 
are measured separately. Footing works include compacted 
hardcore, blinding concrete, footing excavation, reinforcement, 
forming.) 

m2 373

X500.2 Control Room Building - footing excavation(measured net 
vertically) 

m3 177

Total C/F to Next Page
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BILL NO. 1 - DESTP INLET WORKS REHABILITATION AND DUPLICATION (Continued)

Item Description Unit Quantity Rate Amount

No (KSh.) (KShs)

Total B/F From Previous Page

X500.3 Control Room Building - footing backfill m3 132

X500.4 Control Room Building - well compacted hardcore for footing m3 44

X500.5 Control Room Building - blinding concrete for footing m3 11

X500.6 Control Room Building - footing including concrete, reinforcement 
and forming 

m3 34

X500.7 Load bearing plate test Nr 3

X500.8
Control Room Building sanitary sewer system including manholes, 
pipeworks, septic tank and connection to the septic tank

Item 1

X500.9 Collection chamber complete including discharge Item 1

X500.10 Control room Building water distribution system. Item 1

X500.11

Wash water collection and distribution system complete. Include all 
facilities with the wash water distribution system. Complete with all 
M & E works, structures, pipeworks, wash water taps etc shall also 
be included.    

Item 1

X500.12 Fixed Wash down hose reel complete with a 30 m long hose with 
attachments 

Nr 1

X500.13
Allow a PC Sum for provision and installation of electricity and 
electrical supplies to the site by Kenya Power and Lightning 
Company

PC 1

X500.14 Allow a PC Sum for provision of  electrical installations, lighting 
fixtures and accessories to site

PC 1

X500.15 Contractor's overheads and profits for item X500.13 and X500.14 %
10

Replacement of Asbestos Roofing Tiles

X905.1
Supply all materials and construct a roofing shade for the screening 
chamber area complete with polycarbonate corrugated roofing 
sheets

m2 825

X905.2 Ditto but at trunk sewer outlet point m2 65

Total C/F to Grand Summary
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BILL NO. 2 – SITE WORKS (ACCESS ROADS, BOUNDARY WALL AND FENCING)

Item Rate Amount

No (KSh.) (KShs)

PART A : ACCESS ROADS

CLASS D - DEMOLITION AND SITE CLEARANCE

D100 General site clearance ha 16

D210 Removal of trees and bushes, girth 0.5-1m nr 250

CLASS E - EARTHWORKS

Excavation shall include for strutting, shuttering, stabilizing excavated 
surfaces, keeping excavations free of water.

Excavation for Cuttings

E210 Topsoil stripping, depth not exceeding 0.25m. m3 50,250

Filling

Includes placing and compacting as specified

E625 Filling with imported natural material other than top soil and rock to 
form road embankment. Compaction to 98% MDD including all 
neccesary sclarifying and watering. Depth not exceeding 0.25m.

m3 41,875

CLASS R : ROADS & PAVINGS

R114.1 Granular (Murram) compacted to 98% MDD in accordance with 
specification, depth 200mm

m3 33,500

PART B :  STORM WATER DRAINAGE CHANNEL

E311 Stripping of Top soil, maximum depth n.e. 0.25m. m3 1269

E323 Excavation of Material other than topsoil, rock, or artificial hard 
material;

m3 7616

K446 Ditches: stormwater trapezoidal drain channel lined with Reinforced 
Concrete and BRC A142 Mesh. cutting to directed inverts and 
dimensions, cross-sectional area n.e 1.5 - 2m2

m 2031

K855 Construction of Outfall structure to Nairobi River comprising of 
Headwall, wingwalls and Apron.

Nr 1

PART C :  BOUNDARY MASONRY WALL

CLASS X : MISCELLANEOUS WORKS

X136.1 Construct Masonry Wall on the western edge of the Dandora Estate 
Sewage Treatment Works. The height of wall to be 2.4 meters above the 
ground level.  Maximum reinforced Columns spacing to be 3m center to 
center with double column expansion joint at every 15m spacing.

m      2,350 

Description Unit Quantity

Total C/F to Next Page
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BILL NO. 2 – SITE WORKS (ACCESS ROADS, BOUNDARY WALL AND FENCING) (Continued)

Item Rate Amount

No (KSh.) (KShs)

Total B/F From Previous Page

X136.2 Construct RC boundary wall next to the river as per detailed drawings. m 250

PART D :  BOUNDARY FENCE ALONG THE RIVER

CLASS X : MISCELLANEOUS WORKS

Fences

X137 Concrete post and wire fence including barbed wire, chainlink, mesh, 
intermediate, corner and bracing posts.

m 9,700

Gates and Stiles

X235 1m wide pedestrian gates to access the river for water sampling 
complete with galvanised steel post, ironmongery, fixing, padlocks etc. 
Installed at locations instructed by Engineer

nr 4

Hedge

X900 Plant bamboo seedlings fence along fence at 1m spacing. To include 
watering until they are established

m 9700

-                   Total C/F to Grand Summary

Description Unit Quantity
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DESCRIPTION  AMOUNT (Kshs)

BILL NO. 01

BILL NO. 02

BILL NO. 03

BILL NO. 04

BILL NO. 05

BILL NO. 06

BILL NO. 07

BILL NO. 08

BILL NO. 09

BILL NO. 10

BILL NO. 11

BILL NO. 12

BILL NO. 13

BILL NO. 14

BILL NO. 15

DESCRIPTION  AMOUNT (Kshs)

BILL NO. 16

BILL NO. 17

BILL NO. 18

BILL NO. 19

BILL NO. 20

BILL NO. 21

BILL NO. 22

BILL NO. 23

BILL NO. 24
BILL NO. 25

BILL NO. 26

BILL NO. 27

BILL NO. 28

BILL NO. 29

BILL NO. 30

BILL NO. 31

BILL NO. 32

BILL NO. 33

BILL NO. 34

BILL NO. 35

BILL NO. 36

BILL NO. 37

SUB TOTAL

SUMMARY OF ELECTROMECHANICAL WORKS 

ELECTROMECHANICAL WORKS PHASE ONE-BILLS NO. 1-15

ELECTROMECHANICAL WORKS PHASE TWO-BILLS NO. 16-37

мс
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M 

No.

DESCRIPTION UNIT QTY  RATE (Kshs)  AMOUNT (Kshs)

NOTE:

1. Supply of Equipment: In addition to the supply of 

equipment/machinery, all Electromechanical Works will include 

supply and installation and commisioning of any necessary 

accessories, bolting, etc.

2. Allow for sealing of old fixtures, bolt holes, etc.

3. Any equipment that is removed and is deemed by the Engineer to 

be in operational condition shall be cleaned and handed over to the 

Employer for use as spares. Equipment that is deemed not re-useable 

shall be removed from site by the Contractor and disposed to an 

approved tip.

1 GENERAL

1.1 Allow for the diversion of raw sewage to by-pass the Trash Screen inlet 
Chamber and the Inlet Channel to allow for the installation of the Trash 
Screen Raking Mechanism and the Intermmediate Screen.

Item Lump Sum

1.2 Allow for the cleaning of silt and debris from the Trash Screen Inlet 
Chamber and the Inlet Channel and disposing of the removed debris to a 
tip approved by the Engineer.

Item Lump Sum

1.3 Allow for the cleaning of silt and debris from the Stormwater Overflow 
Channels adjacent to the Trash Screen Chamber and disposing of the 
removed debris to a tip approved by the Engineer.

Item Lump Sum

1.4 Allow a Provisional Sum of Kshs 1,000,000 for the cleaning of silt and 
debris from the Stormwater Grit Removal Channels (Phase I Inlet Works) 
and disposing of the removed debris to a tip approved by the Engineer,

Item Lump Sum

1.5 Allow for the cleaning of silt and debris from the existing Cup Screen 
Sumps and disposing of the removed debris to a tip approved by the 
Engineer.

Item Lump Sum

1.6 Allow for the cleaning of silt and debris from the existing Jeta Grit Trap 
Chambers and disposing of the removed debris to a tip approved by the 
Engineer.

Item Lump Sum

1.7 Allow a Provisional Sum for the repair of the damaged Reinforced 
Concrete base slab in the Stormwater Overflow Channel adjacent to the 
Trash Screen Chamber.

Item Lump Sum

1.8 Replace all corroded metalwork in the Inlet Works with stainless steel Item Lump Sum

1.9 Allow for replacementy of existing drainage gates upstream of the existing 
Trash Screen.To include replacement of bolts & nuts with new, servicing, 
lubricating, replacing rusted parts with stainless steeel and putting gates 
back into normal operation.

nr 3

                                 -   

ELECTRO MECHANICAL WORKS PHASE ONE - BILL NO. 01

TOTAL PAGE 1: TO COLLECTION SUMMARY PAGE
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1.10 Replace the existing drainage penstock gates downstream of the existing 
Trash Screen with stainless steel penstock gates. The spindles, bolts and 
nuts must also be replaced- include for servicing the system, lubrication, 
replace corroded parts with stainless steel and put gates back into normal 
operation. Note this bill includes the gates infront of the trash screen and 
the bypass gates just before the screens. Include all accesoroes and parts as 
listed above. Include for any other part to allow the system to function as 
intended.

nr 2

1.11 Detailed design and general arrangement drawings ls 1
1.12 Project Management during contract execution ls 1
2.00 MECHANICAL EQUIPMENT

INLET TRASH SCREEN
2.1 Supply and install tapered 10mm stainless steel bar with 75mm spacing at 

the coarse screen inlet to replace the current 200mm spaced screens
nr 100

2.2 Supply stainless steel hand rakes for manual cleaning of the 75mm bar 
screen as per the specifications.

nr 10

2.3 Supply, Install and commission new Mechanical Raking Equipment, to 
suit the 75mm Trash Screen. Include all necessary accesories, electrical 
wiring and controls, as per the specifications. Note the raking screens 
control panel shall be at the main control room housing the SCADA about 
100 metres away but with stainless steel or plastic covered manual and 
emergency control at the site. The system is to be capable of operating 
botgh remotely, automatically and manually. The trigger for automatic 
operations shall be the level sensors coupled with a timer switch. The 
operator at SCADA room must also be able to remotely start and stop the 
equipment. All the parts, accessories to enable it operate as described here 
and in the specifcations should be included in the price. 

nr 1

2.4 Allow a Provisional Sum of Kshs 750,000 for any necessary civil works 
for the installation of the Mechanical Raking Equipment in the item above.

Item Lump Sum

2.5 Supply, Install & Commission New Flushing Pumps Sets (1 Duty+ 1 Stand 
by) complete with new pipe work, Solenoid Valves / Motor operated 
valves for activation of flushing water into the trash discharge chute. 
These Flushing Pumps will be used for both the Trash Screen and the 
Proposed Intermediate Screen. Allow for all interconnecting pipework, 
valves, etc.

Item Lump Sum

INLET FLOW CONTROL PENSTOCKS
2.6 Replace the existing Penstock gates, including replacing all bolts & nuts, 

driveshaft & guides, lubrication, painting and putting the gates into normal 
operation. The replaced penstock gates to be stinless steel class 304. 

nr 2

2.7 Supply, Install & Commission new electrically operated Motorised 
Actuator Units for the replaced  Penstock gates as per the specifications.

nr 2

NEW INTERMEDIATE 25mm SCREEN WITH MECHANICAL
RAKING SYSTEM, SCREENINGS, LAUNDER, ETC.

2.8 Supply, Install & commission New Stainless Steel Intermediate 
Mechanically Raked Bar Screen with 25mm bar spacings to suit the 
existing Intermediate Channel's width and depth. Remove the existing 
screens and handover to the client for safe keeping. 

nr 1

2.9 Supply Stainless Steel hand rake Suitable for manual cleaning of the New 
25mm Bar Screen as per the specifications.

nr 10

2.10 Supply & Fit new Stainless Steel Screenings Launder Channel between the 
new Intermediate Screen and the Screenings Handling Facility.

nr 1

                                 -   TOTAL PAGE 2: TO COLLECTION SUMMARY PAGE

ELECTRO MECHANICAL WORKS PHASE ONE - BILL NO. 02

му



wŜƘŀōƛƭƛǘŀǘƛƻƴ ŀƴŘ 9ȄǇŀƴǎƛƻƴ ƻŦ 5ŀƴŘƻǊŀ 9ǎǘŀǘŜ  LƴƭŜǘ ²ƻǊƪǎ .ƻv

ITE

M 

No.
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2.11 Allow a Provisional Sum of Kshs.1,000,000 for any necessary Civil Works 
for the installation of the new Intermediate Screen and Raking Equipment 
in the item above. 

ls 1          1,000,000                     1,000,000 

CUP SCREENS
2.12  Replace the existing actuated Penstocks at the inlet to the Cup Screens, 

including replacing bolts & nuts with new, servicing oi driveshaft & 
guides, lubricate, paint and put back into normal operation.

nr 4

2.13  Supply, Install & Commission new electrical operated Motorised Actuator 
Units for the replaced Inlet Pen Stock gates as per the specifications.

nr 4

2.14  Allow for the dismantling, inspection and assessment of the condition of 
the existing Cup Screens and associated equipment and handing over all 
components removed for replacement to the Employer or disposing to an 
approved location as directed by the Engineer. 

nr 4

2.15 Supply, Install and Commission complete Cup and drum screen unit 
complete with New Drive Assembly unit complete with Motor having Low 
& High Speed operation features for each of the  Cup Screen, as per the 
specifications. Cup Screensto be equipped with Splash guard stainless 
steel enclosure. Include any other asseccories and parts necessary for 
proper functioning of the cup screen unit. Each cup screen unit shall be 
capable of handling 65,000 cubic metres of raw sewage per day. The 
degritters shall be designed to remove particles above 0.2mm diamter and 
specific gravity of 2.65.

nr 4

2.16 Service the existing Spider Hub section for each Cup Screen assembly 
together with Girth gear & lubrication system. 
Bearings (extra item)

nr 4

2.17  Supply & Install New Seals for each Drum Screen complete with fixing 
hardware parts. 

nr 4

2.18 Supply & Install new Screening Panels for each Cup Screen unit to control 
and protect the units as per the specifications. 

nr 4

2.19 Supply, Install & Commssion New Jet Water Spray System for cleaning 
the Cup Screens. 

nr 4

2.20 Supply, Install & Commission New Contra-rotating Cleaning Brush 
Assembly for trash / debris removal from the Drum Screen, of the same 
make as the existing or Approved Equivalent. 

nr 4

2.21 Rehabiltate the existing Trash Discharge hopper and trash elevating tray 
for each Cup Screen. 

nr 4

2.22 Replace the existing Rotary Strainer Equipment for each Cup Screen, 
including replacing of the fine screen, seal system, lubrication of shaft 
bearings and scraper blade. 

nr 4

2.23 Compressors/Air Blower for grit station. Supply, install and commision 
reciproactaing action robist design compressors covered in stainless steel 
housing to limit corrosion. The unit shall be capable of 1 bar pressure at 
3000 revolutions per minute while delivering 40 cubic metres per hour. 
They shall be robust and applicable for industrial actions. The receives 
shall have 4 times the capacity of the grit chamber and able to withstand 
the corrosive environement. The compressors shall come equipped with 
pressure switches to allow for automatic switching of the unit. The 
compressors must be able to perfom for 168 hours continious operation 
without a break or need of service. The air reservoir shall drain 
automatically to prevent water accumulation in the unit while the oil 
content of the air shall be limited to 0.5mg/litre.

nr 4

2.24 Supply, Install & Commission New Drive Unit, complete with Motor, for 
the Rotary Strainer Equipments.

nr 4

ELECTRO MECHANICAL WORKS PHASE ONE - BILL NO. 03

TOTAL PAGE 3: TO COLLECTION SUMMARY PAGE
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2.25 Allow for replacing corroded metal work of the cup screen structure as per 
the specification. 

ls 4

SCREENINGS HANDLING EQUIPMENT 
2.26 Allow for the dismantling, inspection and assessment of the condition of 

the existing Macerators and associated pipework in the Macerator Room 
and handing over all components removed to the Employer or disposing to 
an approved location as directed by the Engineer. Allow for cleaning out 
the existing Macerator Sump and disposing of the debris in an approved 
manner. Replace the whole unit with new as per the specifications.

ls 1

2.27  Supply, Install & Commission New Screw Wash Compactors, for 
Screening Launders as well as for the Intermediate Screen.

nr 4

2.28 Replace the existing Overhead Travelling 3 Ton Gantry Crane and provide 
certification of load bearing capacity afte completing the Replacement 
Works. Note: this will have to be carried out at commencement to enable 
use of the crane and gantry as necessary for the Rehabilitation Works, 

nr 1

2.29 Supply & Install New Screening Launders (Stainless Steel) from existing 
concrete launders to New Screw Wash Compactors as per the 

nr 4
2.30 Isuzu or approved equivalent truck with tipper for corrosive trash transport 

and off loading to the incinerator with automatic 6 gear plus 1 reverse, 6 
tonne, with hydraulic control rear container,

nr 2

JETA GRIT TRAP UNIT 
2.31 Allow for the dismantling, inspection and assessment of the condition of 

the existing Jeta Grit Trap Units and associated equipment and handing 
nr 4

2.32  Supply, Install & commission grit trap unit including,  New Drive Tubes. nr 4

2.33 Supply, install & commission New Constant Velocity Paddles, of the same 
make as the existing or approved equivalent. 

nr 4

2.34 Supply, Install & Commission New Geared Motor Unit for the Gear Box 
Drive Unit as per the specifications. 

nr 4

2.35 Supply, Install & Commission New Blower Units complete with motor as 
per the specifcations. 

nr 4

2.36 Allow for rehabilitating the existing Air Pipelines, including supplying and 
installing replacement components as required. 

ls 4

2.37 Allow for replacing the existing Grit Pipework including valves and 
accessories as required.

ls 4

2.38 Apply three coat of paint use the anti corrosion painting scheme outline in 
the specifications. 

ls 1

2.39 Supply and install mass burn two stage rotary kiln incinerator capable of 
burning 30 tons of waste per day. The unit to be supplied with a 30 cubic 
metre hopper and appropriately sized pre combustion drying system of 
30Kw raring. To unit supplied shall come complete with flue 
gasconditioning and before entering a bag filter. The inner diameterof shell 
shall be about 2m and lenth 15m.The kiln temperature shall be 850-1000 
degrees celsius. The surface temperature of kiln shall be about 180 degrees 
celsius. The drive mode shall be single direction gear with possibility of 
reverse for maintenance. Include for building/structure (concrete, 
reinforcement, etc) to house the incinerator with all electrical, mechanical 
and plumbing installations as required and directed by the engineer.

nr 1

TOTAL PAGE 4: TO COLLECTION SUMMARY PAGE
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2.41 Replace  all metal corroded items of equipment and associated parts of the 
Grit Trap Unit with stainless steel. 
GRIT SCREW CLASSIFIERS 

2.42 Allow for the dismantling, inspection and assessment of the condition of 
the existing Grit Screw Classifiers and associated equipment and handing 
over all components removed to the Employer or disposing to an approved 
tip as directed by the Engineer. 

2.43 Supply,Install & commission New Grit Screw Classifiers in place of the 
existing equipment. Include for all necessary accessories, fixings and 
fittings, wiring and controls, etc.

nr 4

2.44  Supply,Install & commission New 3 Way Control Valves. nr 2

FLOW & LEVEL MEASUREMENT SYSTEM

FLOW METERS

2.45 Supply, Install & Commission New Ultra Sonic Flow Meter in the existing 
Measuring Flume in the Inlet Channel with Local & Remote Flow Rate 
Indicator, Local Totaliser with 4-20mA DC output signal suitable for open 
channel flow measurement in flumes. Anticipated range is between 0 to 
12,000 cubic metres per hour with ability to measure slightly higher flows 
by 40%. The outlet unit however will have a higher range upto 24,000 
cubic metres per hour. 

ls 4

LEVEL MEASURING INSTRUMENTS 
Supply, Install & Commission New Ultra Sonic Level Transmitters / 
Indicator complete with Local & Remote Level Indications with 4-20mA 
DC output signal, suitable for open channel level measurement. 

2.46 a) Inlet Raw Sewage Level Measurement in Open Channel nr 2
2.47 b) Level Measurement at Over Flow Gate near Screening Area. nr 2
2.48 Supply & Install 4 position Floatless Level Switches, in the Flow Channels 

to the Actuated Penstocks at the inlets to the Cup Screens. 
nr 4

2.49 Supply & Install 4 position Floatless Level Switches, in the flow channels 
for Overflow Out Fall near Cup Screens.

nr 4

2.50  Supply & Install. New Penstock Assembly Unit for Flow Bypass Penstock 
gate at the Near the screening area. 

nr 2

SCADA
2.51 Supply and install SCADA system to capture and show on different 

screens general plant status, source of power, power consumption in the 
plant, power factor of the plant, flows at inlet, intermediate and final 
discharge station. The system must have capaicty to show history of this 
data for a period of one year. The components shall be as per the detailed 
specifications. Note the SCADA is to serve both the existing plant and the 
proposed new plant.

Is 1

2.52 Allow for supply, installation and commisioning of the fibre cables 
required for the whole instalaltion

ls 1

2.53 Allow a Provisional Sum for Miscellaneous Instrumentation Works and all 
field devices not included in the equipment mentioned in the bid 
document. 

ls 1

2.54 Comissioning and supervision of the mechanical equipment. ls 1
2.55 Provisional sum for the packing, shipping and delivery to site ls 1

TOTAL PAGE 5: TO COLLECTION SUMMARY PAGE

ls 4

ELECTRO MECHANICAL WORKS PHASE ONE - BILL NO. 06

нм



wŜƘŀōƛƭƛǘŀǘƛƻƴ ŀƴŘ 9ȄǇŀƴǎƛƻƴ ƻŦ 5ŀƴŘƻǊŀ 9ǎǘŀǘŜ  LƴƭŜǘ ²ƻǊƪǎ .ƻv

ITE

M 

No.

DESCRIPTION UNIT QTY  RATE (Kshs)  AMOUNT (Kshs)

3.0 PUMPING EQUIPMENT

SUBMERSIBLE PUMP SETS FOR CUP SCREENS WASH
WATER

3.1 Allow for the removal, Inspection and assessment of the condition of the 
existing Pump Sets for Cup Screen Wash Water, servicing the pumps and 
handing over to the Employer or disposing to an approved location  as 
directed by the Engineer,

nr 4

3.2 Supply, Install & Commission new open stainless steel impeller with 
grinding capability Submersible Pumps for Cup Screen Wash Water 
application, with minimum overall efficiency of 65% . The motor shall be 
IP68. Pump Characteristics as follows:
Type : Submersible 
Q = 50 m3/Hr 
H = 20Mtrs 

nr 4

3.3 Supply, Install & Commission New Suction & Discharge Valves for Jet 
spray Pumps

nr 4

3.4 Allow for rehabilitating / modifying the exising Pipe work to suit the new 
pump sets including modifications, supports-, clamping etc.

nr 4

3.5 Allow a Provisional Sum of Kshs 500,000 for Foundation modifications as 
required.

Item Lump Sum

JET WATER SPRAY PUMPS FOR CUP SCREENS CLEANING
3.6 Allow for the removal, inspection and assessment of the condition of the 

existing Jet Water Spray Pumps, servicing the pumps and handing over to 
the Employer or disposing to an approved tip as directed by the Engineer.

nr 4

3.7 Supply, Install & Commssion New Jet Spray Pumps for the Cup Screens' 
Screening Panel cleaning, with open stainless steel impeller with grinding 
capability. The pump andmotor shall have minimum overall efficiency of 
65%. Pump Characteristics as follows: 

Type : Multi Stage 
Q =20 m3/Hr 
H = 50 Mtr

nr 4

3.8 Supply, Install & Commission new Valves, both Suction & Discharge, for 
Wash Water Pumps.

nr 4

3.9 Allow for rehabilitating / modifying the exising pipe work to suit the new 
pump sets including modifications, supports, clamping etc.

nr 4

PORTABLE SEWAGE PUMP SETS FOR DRAINAGE 9 9

3.10 Supply & handover to the Employer, new Portable Drainage Pumps 
(small) complete with 25Mtrs Cables.
 
Type : Portable Single Stage 
Q = 20 m3/Hr 
H = 18 Mtrs 
KW = 2.2

nr 2

3.11 Supply & handover to the Employer, new Portable Sewage Pump Sets for 
Drainage with minimum efficiency of 65% at duty point, complete with 
25Mtrs 4mm square Cables. 

Type ; Portable Single Stage

nr 2

Q = 10m3/Hr 
H= 15Mtrs 
KW = 1.5 KW
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3.12 Allow a Provisional Sum of Kshs 1,500,000 for Miscellaneous Works 
related to supply and installation of Pumping Equipment as required.

Item Lump Sum 1,500,000         1,500,000                   

4.0 ELECTRICAL EQUIPMENT

MAIN SUPPLY DISTRIBUTION BOARD

1 X Enclosure IP 54 
1 X 1000ATP MCCB Incomer 
Set of 1000A Cu Busbars with 36kA S/C current cap.
2 X 1000A TP MCCB Incomer - Genset 
1 X1000A Bus Coupler 
1 X 250A TP MCCB Feeder to PF Plant 
2X 250ATP MCCB Feeder to MCC panels at the control room 
1 X 100A TP MCCB Feeder to office DB                                                                             
2 X 63A TP MCCB Feeder to External Lights and Incinerator DBs 
1X150KVar PF Plant 
2 X 63A TP MCCB Feeder for Future Spare 
1 X 150ATP MCCB Feeder for Future Spare 
1 x 100ATP MCCB Feeder for Future Spare 
1 X KPLC Section 
1 X Metering Section The protection  shall at the very minimum include phase fault, phase 
failure relay, thermal over load, overcurrent protection,earth leakage and 
dry run protection for the pumps

4.2 Design, Supply, Install & Commission new Changeover Panel for 300 
KVA Genset, as per the specifications

nr 1

4.3 Supply & Install the following small power & lighting fittings in the 
Switch Room as per the specifications.
13A Twin Socket Outlet completely wired in 3 x 2.50 mmĮ copper cable in 
20mm conduit.

nr 4

Twin FL Fitting 4 FT - Batten type nr 6
63A TP Socket Outlet c/w Top Plug nr 1
32A TP Socket Outlet c/w Top Plug nr 1
Lighting points consisting of 1.5 mm2 three core copper cables in 20mm 
HG conduit and fittings including 6A Lighting Switch

nr 6

Miscellaneous Wiring complete with Conduits / Trunking nr 1
4.4 DISTRIBUTION BOARD - INLET WORKS.

Design, Supply,- Install & Commission new Distribution Board at the inlet 
Works, free standing or wall mounted type, complete, with the following, 
as pur the specifications. 1 X Enclosure (weather Proof)

nr 1

1 X 250A TP MCCB Incomer 
1 X 63A TP MCCB Feeder to Air Blowers Starters                                                                             
1 X 50A TP MCCB Feeder to Feeder Pumps Starters
3 X 40A TP MCCB Feeder to Trash Rake Area DB, intermediate Rake 
Machine and Jet Spray Pumps starters    
1 X 20A TP MCCB Feder to Flash Pumps Starters
6 X 16A TP MCCB Feder to Rotor Strainer, Cup Screen, Jeta Drives, Grit 
Remover and Conveyer, and Actuator Motors Starters                                                                                
1 X 16A TP MCCB Feeder Spare 
2 X 1.5KW starters + Protection 
4 x Actuator controls for Inlet Gates 
1 X Protection Devices 
1 X Common control Section 
1 X Earthing System 
1 x Metering Section 
1 X Indications

ELECTRO MECHANICAL WORKS PHASE ONE - BILL NO. 07

4.1
Design, Supply, Install & Commission new Main Supply distribution 
Board, Free Standing complete with the following, as per the 
specifications.

nr 1
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The protection  shall at the very minimum include phase fault, phase 
failure relay, thermal over load, overcurrent protection,earth leakage and 
dry run protection for the pumps

4.5 Supply 4C x 120mm! Pvc/Pvc/Swa/Pvc Cable from Main board to 
Distribution Board at Inlet Works,

m 125

4.6 Install & Terminate cable on both ends for Item 4.5 Item Lump Sum
SCREENING SYSTEM / GRIT REMOVAL STATION

4.7 MAIN CONTROL PANEL
Design, Supply, Install & Commission new Main Control Panel, complete 
with the following, as per the specifications.

nr 1

Note:  The proposed new control panel shall be suitablly designed and 
installed in place of existing control panel. However, the mimic panel has 
to be retained and is to be rehabilitated by replacing all mimic indicators 
and associated wiring system with new, so as to make the mimic panel 
operational and shall be inteconnected to the new control panel, all as per 
the specifications.
1 X Enclosure IP 20 
1 X 250 TP MCCB Incomer 
1 X Aux controls 
4 X Cup Screen Drive starters 
4 X Mixer Starters ( Reserve) 
4 X Feed Pump Starters 
4 X Rotary Strianers starters 
4 X Jet Wash Water Pump starters 
4 X Grit Trap starters 
4 X Air Blower starters 
2 x Classifier Lub Starters ( Provisional) 
2 x Screw wash Compactor Starters 
2 x Water Pump starters 
2 x Flushing Pump Starters 
1 X 12 Way TP DB complete with MCBs 
1 X instrument Panel section 
1 X Rehab of Existing Mimic Panel

1 X Common Control Section 
1 X Earthing System 
1 x Metering 
1 X Indications Set of Local / Remote controls for all starters
Set of Auto/Manual controls for all starters
The protection  shall at the very minimum include phase fault, phase 
failure relay, thermal over load, overcurrent protection,earth leakage and 
dry run protection for the pumps
AUXILIARY DEVICES
Supply & Install Local Start/Stop Push Button Station complete with 
stanchion for the following:

4.8 75mm Trash Screen - Flushing system at Inlet nr 1
4.9 Intermediate Screen - Flushing system at Inlet nr 1
4.10 Cup Screen Drive nr 4
4.11 Rotor Strainer Drive nr 4
4.12 Submersible Pumpsets for Cup Screens Wash Water nr 4
4.13 Supply, Install Commisioning fixed Hydrogen Sulphide Gas Detector to 

specifications complete with both audio and optical alarm, led screen, 
wiring to the SCADA system. Allow for all accessories and parts to ensure 
the system works as intended.

nr 2

4.14 Supply, Install Commisioning fixed Carbon Monoxide Gas Detector to 
specifications complete with both audio and optical alarm, led screen, 
wiring to the SCADA system. Allow for all accessories and parts to ensure 
the system works as intended.

nr 2
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SMALL POWER & LIGHTING
supply and installation of small Power & Lighting fittings, including light 
fixtures, cables, wiring, trunking, cable tray, earthing, Lightning arrestors, 
support bracket for light fixtures, cable trays, all as per the specifications, 
at the following plant locations:                                                                                                                                                          

a) Inlet Screening Area

b) Penstock Gates
c) 75mm Intermediate screening
d) Cup Screeing Area
e) Grit removal Area
f) Other Locations as detailed below:
Sub Distribution board

4.15
12 way TPN Sub-distribution board (SDB-1), flush mounted, with 100A 
TP mainswitch as manufactured by crabtree with lockable door consisting 
of:

No 1

  -4 pc MCB of 32A, 3-ph
  - 10 pcs MCB of 8A, 1-ph
  - 10 pc MCB of 32A, 1-ph
  - 6 pcs reserve place, 1-ph,complete
Lighting installation

Light fittings complete with accessories, lamps and tubes, 1.5 mm
2 

three core heat resisting cables and wiring to an adjacent lighting 

point (measured separately ) and fixing

4.16 Lighting points No 17

4.17 6 Amp one gang one way switch a crabtree No 5
Lighting fittings

4.18 50W LED Flood Light, Water Proof, 3000K, complete with Mounting 
Brackets as Philips or approved equivalent. No 8

4.19 1200mm 1x36W single fluorescent Batten with economy opal diffuser as 
Philips or approved equivalent No 9

Final sub-circuits from distribution board in cable and conduit 

installation comprising concealed heavy gauge PVC conduit, 2.5mm
2 

PVC insulated copper cables, 2.5 mm
2
 copper earthing cable 

including accessories and fittings

4.20
Flush mounted socket---outlets of 32A, 1-ph, 220/240v, 50HZ, fed 
through Cu 3x2.5mm2 PVC insulated CU wires in 20mm conduits 
complete with junction boxes, connectors and accessories

No 4

Final sub-circuit from distribution board in cable and conduit 

installation comprising concealed heavy gauge PVC conduit 4mm
2 

PVC insulated copper cables, 4mm
2
 earthing cable including 

accessories.

4.21

32A, 3P+N+E power points completely wired in 4 core 4mmĮ 
PVC/SWA/PVC copper cables drawn in trunking and runing from the 
distribution board to the 3 phase 32A socket outlet excluding the switched 
socket.

No 3

4.22 32A, 400V, 3P+N+E Surface mounting interlocked switched socket outlet 
complete with its top plug as MK Cat No. 9645 RED

No 3

CABLING WORKS
4.23 Supply 4C x 25mm! Pvc/Pvc/Swa/Pvc Cable from the LV Board "LV 

Phase 1" at the New Control Room to Distribution Board at Trash Rake 
Area.

m 150

TOTAL PAGE 8: TO COLLECTION SUMMARY PAGE
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4.24 Supply and install Galvanized cable trays 200 x 50 x 1.2mm Thick as 
Nationwide Electrical Industries Ltd Manufactured or equal and approved. 

m 120

4.25 Supply and install Lightning Arrestors Complete with Copper Air 
Terminal,(1500mm x 15mm diameter) Bare Copper conductor tape (25 x 
4mm),  Brash Bonding, Testing Points and Earthing to Engineer's 
approval.

No 4

4.26 Supply, Install 4 Core x 1,5 mm2 PVc/Pvc/Swa/PVc Cable for all Start / 
Stop Push Button Stations to Main Control Panel.

m 2850

4.27 Terminate cables for all the Push Button Stations including supply of 
Gland, Shrouds.

nr 64

4.28 Supply, Install 3 Core x 1.5 mm2 PVc/Pvc/Swa/PVc Cable for Flow Meter 
Power Supply to Main control Panel.

m 440

4.29 Terminate cables for Flow Meter power Supply, including supply of 
Gland, Shrouds.

nr 4

4.30 Supply, Install 3 Core x 1.5 mm2 PVc Screen cable for Flow Meter Signals 
to Main control Panel.

m 440

4.31 Terminate cables for Flow meters signals including supply of Gland, 
Shrouds.

nr 4
4.32 Supply, Install 3 Core x 1.5 mm2 PVc/Pvc/Swa/PVc Cable for Level 

Transmitter's Power Supply to Main control Panel.
m 210

4.33 Terminate cables' for Level Tranmitter's Power Supply, including supply 
of Gland, Shrouds.

4

4.34

4.35 Terminate cables for Level transmitter signals including supply of Gland, 
Shrouds.

nr 4

4.36 Re-Terminate Main supply Cable from KPLC on the New Main Board, 
including supply of New Glands, Shrouds.

nr 1

4.37 Re-Terminate Main supply Cable from Genset No.1 to New Changover 
section in the New Main Board, including supply of New Glands, Shrouds.

nr 1

4.38 Re-Terminate Main supply Cable from Genset No.2 to New Main board, 
including supply of New Glands, Shrouds.

nr 1

4.39 Re-Terminate Main supply Cable from Main control Panel to New Main 
board, including supply of New Glands, Shrouds.

nr 2

4.40 Allow a Provisional Sum of Kshs 200,000 for Re-Terminating all Other 
supply Cables from Main control Panel to various outgoing circuits 
including supply of New Glands, Shrouds.

Item LS 200,000            200,000                      

4.41 Allow a Provisional Sum for Supply& Installation of New 300mm Wide 
Cable tray at various locations complete with supports, fixing hardware, 
bolts & Nuts.

Item LS 275,000            275,000                      

4.42 Supply& Install New Gl Conduits 25mm at various locations, complete 
with Mounitng Saddles, supports, fixing hardware, bolts & Nuts.

m 50

4.43 Supply and Install New Gl Conduits 32mm at various locations complete 
with Mounitng Saddles, supports, fixing hardware, bolts & Nuts.

m 20

4.44 Supply, Install 4 Core x 4.0 mm2 PVc/Pvc/Swa/PVo Cable for various 
motors from the control panel.

m 750

ELECTRO MECHANICAL WORKS PHASE ONE - BILL NO. 10

Supply, Install 3 Core x 1.5 mm2 PVc Screen cable for Leve transmitter 
signals to Main control Panel to Main Control Panel.

m 210
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STREET LIGHTING

4.45 Supply & Install New Lighting fixures 150W LED  or Approved 
Equivalent, on the exisltng street light poles.

nr 12

4.46 Supply & Install new additional Street Light Column complete with 6A SP 
MCB & Light Fixures 150W LED or Approved Equivalent at various plant 
locations.

nr 6

4.47 Supply, Install 3 Core x 1.5 mm2 PVc/Pvc/Swa/PVc Cable under ground
for new Street Light Columns

m 500

4.48 Allow a Provisional Sum of Kshs 1,250,000 for Supply and Installation of 
Earthing System

Item LS 1,250,000         1,250,000 

4.49 Supply, install, test and commision 500KVA Prime in Nairobi Standby 
Diesel Generator complete with the 1000A TPN ATS and cabling from the 
generator to the automatic transfer switch at the main switchgear 
approximately 40 Meters away. The generator to be silent mode as 
specified in the specifications. Bidder to allow also for supply and 
installation of 24 hours capacity diesel tank. 

Item 1

5.0 MISCELLANEOUS
5.1 Allow for extended operation and maintenance of plant (provisional). This 

item should not be extended to the amount column.
Month 1 1,000,000         

5.2 Allow for extended Defects Liability Period stipulated in General 
Conditions of Contract (Provisional). This Item should not be extended to 
the amount column.

Month 1 1,000,000         

5.3 Alow for all costs for the Engineer or an Independent Inspector delegated 
by the Engineer to carry out an independent inspection during manufacture 
of the plant and equipment in accordance with General Conditions of 
Contract

Item Lump Sum 200,000            200,000 

5.4 Allow for provision of all drawings and Information to be provided by the 
Contract or as per General Specification

item Lump Sum 400,000            400,000 

5.5 Allow for provision of Operation and Maintenance, and Overhaul Manuals 
as per General Specification

Item Lump Sum

5.6 Allow for provision of all 'As Fitted' drawings as per General specification Item Lump Sum
5.7 Allow for provision of spares for 5 year for the operation of the plant in 

accordance with General Specification. The Tenderer shall provide a list of 
the spares with each Item individually priced and the total cost to be 
carried to this Item.

Item Lump Sum

5.8 Allow for provision of all special tools necessary for the maintenance of 
the plant in accordance with General Specification. The Tenderer shall 
provide a list of the tools with each item individually priced and total cost 
to be carried to this Item.

Item Lump Sum

5.9 Allow for all expenses for complying with the General Conditions for any 
intervals and labour not specifically mentioned in the Bills of Quantities 
but necessary for the satisfactory completion and putting in service of all 
plant; naming the particular Item and/or Clause references and pricing 
separately below:
a)
b)
c) - 
d)
Note: Any cost arising from complying with the Specification, Conditions 
of Contract, Conditions to Tenderers, Drawings, etc,, not included in this 
Item shall be assumed to be covered by Tender Rates 

6.0 CIVIL. WORKS ASSOCIATED WITH INSTALLATION OF 
EQUIPMENT

6.1 Excavation in common Material m3 50 -   

ELECTRO MECHANICAL WORKS PHASE ONE - BILL NO. 11
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6.2 Extra over for excavation in Rock Class A m3 10

6.3 -Ditto - but Rock Class 8 m3 10

6.4 -Ditto - but Rock Class C m3 5

6.5 Formwork - Class F1 m2 100

6.6 Formwork - Class F2 m2 100

6.7 Formwork - Class F3 m2 100

6.8 Provision and placing of mass concrete Class 15/20, including vibrating 
and casing as specified.

m2 50

6.9 -Ditto - but reinforced concrete Ciass 20/20 m3 10

6.10 -Ditto - bit reinforced concrete Class 25/20 m3 30

6.11 Steel Reinforcement - all diameters; deformed high yield bars to BS 4449; 
including for cutting, bending tying, etc.

kg 2500

7.0 FIRE PROTECTION

PRELIMINARIES 

Allow for preliminaries to transportation of materials and personell, 
storage on site, security, insurance and performance bonds. Item

G.I.PIPES

Supplying,         installing,         testing         and commissioning   of  G.I  
Pipes  confirming  to  IS 3589 Pt - I Heavy grade with painting, suitable 
type of  supports, anchor fasteners,  bolts nuts (Galvanised),   clamps,   
"U"   bolte,   malleable specials   such   as   Reducers,Tees,   elbows, 
flanges.  Including  cutting,  Welding,  fixing  in  / on walls, ceiling by 
using suitable supports etc, as  per  drawings.  The  quoted  rate  shall  also 
include  for  chasing  /  chipping  walls,  making bore  holes  in  walls  /  
floor  and  making  them good with filler material and finished in cement 
morter etc.

7.1 100mm nominal dia M 220 
80mm nominal dia M 15 

                                 -   
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WRAPPING & COATING

7.2 Supplying, installing, testing and commissioning   of   4mm   thick   
pypekote   for underground pipes. M2 270 

EXTRENAL HYDRANT

Supplying, installing, testing and commissioning of yard hydrant 
comprising of the following,

7.3 Single  headed  hydrant  valve  as  per  IS  5290, made of gunmetal with 
63mm dia instantaneous outlet of 80 mm dia fanged inelt, Blank caps, 
chain and hand wheels etc.

No 15 

BUTTERFLY VALVES

Supplying, Installing, testing  and commissioning CI butterfly valves (PN  
16) slim seal  standard lever operated type confirming to IS Standard with 
required flanges, nuts, bolts etc. complete.

7.4 100mm nominal dia No 2 

AIR RELEASE VALVE

7.5 Supplying and fixing approved make 25mm dia. Automatic air release 
valve No 1 

CIVIL WORKS

Exacavation  up to 1.0 mts. in depth, for laying pipes   upto   150mm   dia.   
Including   forming bottom  surface  to  required  level,  refilling  the 
trenches with selected excavated earth around th  pipe  in  layers  of  
150mm  thick,  watering, consolidating.    Quoted    price    inclusive    of 
disposing off / Carting away the surplus earth out  side  the  site  to  a  
dump  yard  acceptable local bodies or as directed by the site engineer with 
a lead of 300 mts. etc. complete.

7.6 Excavation in all kinds of soil M 220 

7.7 Hard  Rock:Upto  300  mm  Normal  soil.  300mm to Below 1.5 mtr Hard 
rock M 60 

HEAVY DUTY PIPE

7.8 Supply and installation of Heavy duty pipes of 150 mm dia & NP 2 Class 
with collars for road/ below floor crossing of Fire water pipes. The rate  
shall  includes  excavation,  PCC  (  1:4:8 100  mm  thick)bed  and  ends  k  
as  directed  by  site engineer

M 35 

VALVE CHAMBERS

7.9 Supply  &  Construction  of  valve  chamber  with 230  mm  Brick  
masonry  wall  with  best  quality TM  bricks  &  CM  1:4,on  a  PCC  
1:4;8  bed  of100  mm  thick  The  wall  shall  be  plastered internally 
smooth in CM 1:3, water proofing as required  and  externally  rough  
plastered  with sponge  finish,  including  curing.  The  chamber shall  be  
provided  with  M.S.  6  /  8  mm  thick plate   fabricated   top   cover   in   
leaves   with neccessory  hinges  and  locking  arrangement. The  size  of  
the  chamber  shall  be  1200mm  x 1200mm x1500mm in depth.

No 3 
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PCC PEDESTALS

7.10 Supply and construction of PCC (1:2:4) pedastals/supports for 
underground/above ground  pipes. Quoted rate shall inclusive of 
excavation (if  required),  chipping/chasing, shuttering, plastering (if 
required) etc. complete.

CM 15 

FIRE RATED PUMP

7.11
Supply   Fire Pumps Set 136.5m3/h, 10.0 bar Electrically driven pump 

Diesel generator and  jockey pump, membrane pressure vessel, valves, 
check valves, pressure relief valve,pressure transducers, automatic air 
release valve and eccentric suction reducer, vibration isolating joints, 
pressure gauges, flow meter, power and control electrical/s panel/s, double 
batteries, piping drain with valve and cap, pressurestats, power and control 
cablings, inertia base with vibration isolators, piping with two coats of 
primer & two coats painting, fittings, sleeves, caulking material, hangers, 
supports, and identifications according to EN12845  requirements  and the 
specification ,with all the requirements for the satisfactory execution 
operation and completion of the work

Set              1 

CABLES

7.12 Supplying,  laying,  testing  and  commissioning of   1100V  grade   FIRE  
RESISTANCE  LOW SMOKE   multicore,   round   type,   insulated, 
sheathed,   flexible   copper   conductor   control cables     with     
Including     necessary     end terminations  with  copper  lugs,  junction  
box, crimping identification tags at each end etc.)
4 core x 6 Sq.mm Copper armoured cable M 150 

CONDUIT

7.13 Supply and laying of 20 SWG MS conduit painted with 2 coats of primer 
and two coats of red enamel paint, embedded in slab/run on wall/wall 
chases/on false ceiling etc., with pull wires and necessary conduit 
accessories.

M 150 

UNDERGROUND WATER TANK

100m³ reinforced concrete Underground Water Storage tank to be 

constructed by others to S.E's details and The tank connection fittings to 

be of GMS material.

7.14 Allow for provision sleeves for: 40mm dia inlet, 50mm and 100mm dia 
outlet, 100mm dia overflow, 75mm dia bowser inlet, 100mm dia breather 
pipe and 450x450mm wash out drain sump. 

1 Item

7.15 Allow for 100 mm dia breather/Vent pipe connection including 300 x  300 
mm GMS paddle flanges and mosquito nettng.

1 Item

7.16 Allow for 450mm wide 300mm step spacing ladder in AISI 304 stainless 
steel, and 38 mm Ï polished stainless steel bars to approval.

1 Item

MECHANICAL FOAM TYPE - 9 LTRS

7.17 Mechanical foam type fire extinguisher of 9 Kgs. Capacity, with initial 
filling in brand No 6 

MECHANICAL CO2 TYPE - 5Kgs

7.18 Mechanical Carbondioxide type fire extinguisher of 5 Kgs. Capacity, with 
initial filling in brand No 6 

FIRE BALL

7.19 High quality self activated Fire Ball for First Aid Fire Fighting as Elidefire 
or equal and approved complete with anchorage. No 2 
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TOTAL PAGE 14: TO COLLECTION SUMMARY PAGE

ол



wŜƘŀōƛƭƛǘŀǘƛƻƴ ŀƴŘ 9ȄǇŀƴǎƛƻƴ ƻŦ 5ŀƴŘƻǊŀ 9ǎǘŀǘŜ  LƴƭŜǘ ²ƻǊƪǎ .ƻv

ITE

M 

No.

DESCRIPTION UNIT QTY  RATE (Kshs)  AMOUNT (Kshs)

HOSE REEL 

Supply and fix the following Plant cleaning systems installation and 
equipment as described . Pipework in this section to be to Hpvc. Tenderers 
should allow for all fittings, jointings, coupling, including unions and 
clamps necessary for the proper functioning of the installation when 
pricing.

7.20 Supply , install and set to work class HPVC pipe
50mm Dia

LM 40
7.21 40mm Dia LM 25
7.22 25mm Dia LM 12
7.23 Extra over pipe for fitting Elbow/.Bend

50mm Dia
NO 6

7.24 40mm Dia NO 5
7.25 25mm Dia NO 8
7.26 Equal Tee NO
7.27 50mm Dia NO 2
7.28 40mm Dia NO 2
7.29 Socket NO
7.30 50mm Dia NO 3
7.31 40mm Dia NO 2
7.32 25mm Dia NO 2
7.33 Union NO
7.34 50mm Dia NO 4
7.35 40mm Dia NO 4
7.36 25mm Dia NO 8
7.37 ANCILLARIES
7.38 Gate Valve
7.39 50mm Dia NO 2
7.40 25mm Dia NO 4

7.41  Booster set pump to supply hosereel for cleaning purposes. The  capacity 
to be 2m3/hr against 25m head complete with  control panel ,necessary 
fittings and accessories

SET 2

7.42 Housing Curboard for hosereel system to protect against corrossion. 
Materials for housing be of stainless steel NO 4

7.44 25mm diameter, 30m long swinging recess hose reel including hexagonal 
union and gate valve for maintenance isolation of hose reel as 'Eversafe' 
Ref. No. EH25-SDM-9G or equal and approved.

NO 4

Water tank 10,000 litres capacity

7.46 Supply and install as Roto Moulders Ltd Loft Tank polythene rectangular 
vertical close end tank nominal capacity of 10,000 with lid. Tank to be 
complete with inlet, outlet and overflow connections and tank connectors 
as details by the Engineer.

NO 2
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ITEM 

No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

NOTE:

1. Supply of Equipment: In addition to the supply of equipment / 

machinery, all Electromechanical Works will include supply and 

installation of any necessary accessories, bolting, etc.

1 GENERAL

1.1 Supply and isntall drainage penstock gates downstream of the Trash Screen 
with stainless steel penstock gates. The spindles, bolts and nuts must also be 
replaced- include for servicing the system, lubrication put gates back into 
normal operation. Note this bill includes the gates infront of the trash screen 
and the bypass gates just before the screens. Include all accesoroes and parts 
as listed above. Include for any other part to allow the system to function as 
intended.

nr 2

Detailed design and general arrangement drawings ls 1
Project Management during contract execution ls 1

2.0 MECHANICAL EQUIPMENT

INLET TRASH SCREEN
2.1 Supply and install tapered 10mm stainless steel bar with 75mm spacing at the 

coarse screen inlet
nr 100

2.2 Supply stainless steel hand rakes for manual cleaning of the 75mm bar screen 
as per the specifications.

nr 10

2.3 Supply, Install and commission new Mechanical Raking Equipment, to suit 
the 75mm Trash Screen. Include all necessary accesories, electrical wiring and 
controls, as per the specifications. Note the raking screens control panel shall 
be at the main control room housing the SCADA about 100 metres away but 
with stainless steel or plastic covered manual and emergency control at the 
site. The system is to be capable of operating botgh remotely, automatically 
and manually. The trigger for automatic operations shall be the level sensors 
coupled with a timer switch. The operator at SCADA room must also be able 
to remotely start and stop the equipment. All the parts, accessories to enable it 
operate as described here and in the specifcations should be included in the 
price. 

nr 1

2.4 Allow a Provisional Sum of Kshs 750,000 for any necessary civil works for 
the installation of the Mechanical Raking Equipment in the item above.

Item Lump Sum 1                  750,000.0           

2.5 Supply, Install & Commission New Flushing Pumps Sets (1 Duty+ 1 Stand 
by) complete with new pipe work, Solenoid Valves / Motor operated valves 
for activation of flushing water into the trash discharge chute. These Flushing 
Pumps will be used for both the Trash Screen and the Proposed Intermediate 
Screen. Allow for all interconnecting pipework, valves, etc.

Item Lump Sum

INLET FLOW CONTROL PENSTOCKS

2.6 Supply and install Penstock gates, including replacing all bolts & nuts, 
driveshaft & guides, lubrication, painting and putting the gates into normal 
operation. The replaced penstock gates to be stinless steel class 304. 

nr 2

2.7 Supply, Install & Commission new electrically operated Motorised Actuator 
Units for  Penstock gates as per the specifications.

nr 1

NEW INTERMEDIATE 25mm SCREEN WITH MECHANICAL
RAKING SYSTEM, SCREENINGS, LAUNDER, ETC.2.8 Supply, Install & commission New Stainless Steel Intermediate Mechanically 
Raked Bar Screen with 25mm bar spacings to suit the existing Intermediate 
Channel's width and depth. 

nr 1

2.9 Supply Stainless Steel hand rake Suitable for manual cleaning of the New 
25mm Bar Screen as per the specifications.

nr 10

2.10 Supply & Fit new Stainless Steel Screenings Launder Channel between the 
new Intermediate Screen and the Screenings Handling Facility.

nr 1

ELECTRO MECHANICAL WORKS PHASE TWO - BILL NO. 16
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ITEM 

No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

2.11 Allow a Provisional Sum of Kshs.1,000,000 for any necessary Civil Works for 
the installation of the new Intermediate Screen and Raking Equipment in the 
item above. 

ls 1      1,000,000          1,000,000.0 

CUP SCREENS

2.12  Supply and install actuated Penstocks at the inlet to the Cup Screens, 
including replacing bolts & nuts with new, servicing oi driveshaft & guides, 
lubricate, paint and put back into normal operation.

nr 4

2.13 Supply, Install & Commission new electrical operated Motorised Actuator 
Units for the Inlet Pen Stock gates as per the specifications.

nr 4

2.14 Supply, Install and Commission complete Cup and drum screen unit complete 
with New Drive Assembly unit complete with Motor having Low & High 
Speed operation features for each of the  Cup Screen, as per the specifications. 
Cup Screens to be equipped with Splash guard stainless steel enclosure. 
Include any other asseccories and parts necessary for proper functioning of the 
cup screen unit. Each cup screen unit shall be capable of handling 65,000 
cubic metres of raw sewage per day. The degritters shall be designed to 
remove particles above 0.2mm diamter and specific gravity of 2.65.

nr 4

2.15 Supply and install Spider Hub section for each Cup Screen assembly together 
with Girth gear & lubrication system. 

Bearings (extra item)

nr 4

2.16  Supply & Install New Seals for each Drum Screen complete with fixing 
hardware parts. 

nr 4

2.17 Supply & Install new Screening Panels for each Cup Screen unit to control 
and protect the units as per the specifications. 

nr 4

2.18 Supply, Install & Commssion New Jet Water Spray System for cleaning the 
Cup Screens, of the same make as the exisitng or Approved Equivalent. 

nr 4

2.19 Supply, Install & Commission New Contra-rotating Cleaning Brush Assembly 
for trash / debris removal from the Drum Screen. 

nr 4

2.20 Supply and install Trash Discharge hopper and trash elevating tray for each 
Cup Screen. 

nr 4

2.21 Supply and install Rotary Strainer Equipment for each Cup Screen, including 
replacing of the fine screen, seal system, lubrication of shaft bearings and 

nr 4

2.22 Compressors/Air Blower for grit station. Supply, install and commision 
reciproactaing action robist design compressors coveved in stainless steel 
housing to limit corrosion. The unit shall be capable of 1 bar pressure at 3000 
revolutions per minute while delivering 40 cubic metres of air per hour. They 
shall be robust and applicable for industrial actions. The receives shall have 4 
times the capacity of the grit chamber and able to withstand the corrosive 
environement. The compressors shall come equipped with pressure switches to 
allow for automatic switching of the unit. The compressors must be able to 
perfoem for 168 hours contimous operation without a break or need of service. 
The air reservoir shall drain automatically to prevent water accumulation in the 
unit while the oil content of the air shall be limited to 0.5mg/litre.

nr 4

2.23 Supply, Install & Commission New Drive Unit, complete with Motor, for the 
Rotary Strainer Equipments.

nr 4
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TOTAL PAGE 17: TO COLLECTION SUMMARY PAGE

от



wŜƘŀōƛƭƛǘŀǘƛƻƴ ŀƴŘ 9ȄǇŀƴǎƛƻƴ ƻŦ 5ŀƴŘƻǊŀ 9ǎǘŀǘŜ  LƴƭŜǘ ²ƻǊƪǎ .ƻv

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

2.24 Allow for replacement of corroded metal parts with stainless steel the cup 
screen structure as per the specification. 

SCREENINGS HANDLING EQUIPMENT 

2.25  Supply, Install & Commission New Screw Wash Compactors, for Screening 
Launders as well as for the Intermediate Screen.

nr 4

2.26 Supply and install Overhead Travelling 3 Ton Gantry Crane and provide 
certification of load bearing capacity  

nr 1

2.27 Supply & Install New Screening Launders (Stainless Steel) from existing 
concrete launders to New Screw Wash Compactors as per the specifications. 

nr 4

2.28 Isuzu  capacity 10 Tonnes  or approved equivalent truck with tipper for 
corrosive trash transport and off loading to the incinerator with automatic 6 
gear plus 1 reverse, 6 tonne, with hydraulic control rear container

nr 2

 GRIT TRAP UNIT 
2.29  Supply, Install & commission grit trap unit including,  New Drive Tubes. nr 4

2.30 Supply, install & commission New Constant Velocity Paddles, of the same 
make as the existing or approved equivalent. 

nr 4

2.31 Supply, Install & Commission New Geared Motor Unit for the Gear Box 
Drive Unit as per the specifications. 

nr 4

2.32 Supply, Install & Commission New Blower Units complete with motor as per 
the specifcations. 

nr 4

2.33 Supply install and commisioni Air Pipelines and all the components as 
required. 

ls 4

2.34 Supply and install the Grit Pipework including valves and accessories as 
required.

ls 4

2.35 Apply three coat of paint use the anti corrosion painting scheme outline in the 
specifications. 

ls 1

2.36 Supply and install mass burn two stage rotary kiln incinerator capable of 
burning 30 tons of waste per day. The unit to be supplied with a 30 cubic 
metre hopper and a solar heated pre combustion drying. To unit supplied shall 
come complete with flue gasconditioning and before entering a bag filter. The 
inner diameterof shell shall be about 2m and lenth 15m.The kiln temperature 
shall be 850-1000 degrees celsius. The surface temperature of kiln shall be 
about 180 degrees celsius. The drive mode shall be single direction gear with 
possibility of reverse for maintenance. Include for building/structure (concrete, 
reinforcement, etc) to house the incinerator with all electrical, mechanical and 
plumbing installations as required and directed by the engineer. Include for 
building/structure (concrete, reinforcement, etc) to house the incinerator with 
all electrical, mechanical and plumbing installations as required and directed 
by the engineer.

nr 1

2.37 Allow for supply and instalaltion of the solar system for drying the screenings 
at the beginning but with a facility to use the heat generrated from the 
incinerator to dry once combustion starts.

ls 1

                        -   TOTAL PAGE 18: TO COLLECTION SUMMARY PAGE
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ITEM 

No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

2.38 Allow for replacing of corroded metal parts with stainless steel all metal items 
of equipment and associated parts of the Grit Trap Unit. Include for reparation 
of surfaces to receive paint. 

GRIT SCREW CLASSIFIERS 
2.39 Supply,Install & commission New Grit Screw Classifiers. Include for all 

necessary accessories, fixings and fittings, wiring and controls, etc.
nr 4

2.40  Supply,Install & commission New 3 Way Control Valves. nr 2

FLOW & LEVEL MEASUREMENT SYSTEM

FLOW METERS
2.41 Supply, Install & Commission New Ultra Sonic Flow Meter in the Inlet 

Channel with Local & Remote Flow Rate Indicator, Local Totaliser with 4-
20mA DC output signal suitable for open channel flow measurement in 
flumes. Anticipated range is between 0 to 12,000 cubic metres per hour with 
ability to measure slightly higher flows by 40%. The outlet unit however will 
have a higher range upto 24,000 cubic metres per hour. 

Is 4

LEVEL MEASURING INSTRUMENTS 
Supply, Install & Commission New Ultra Sonic Level Transmitters / Indicator 
complete with Local & Remote Level Indications with 4-20mA DC output 
signal, suitable for open channel level measurement. 

2.42 a) Inlet Raw Sewage Level Measurement in Open Channel nr 2

2.43  b) Level Measurement at Over Flow Gate near Screening Area. nr 2

2.44 Supply & Install 4 position Floatless Level Switches, in the Flow Channels to 
the Actuated Penstocks at the inlets to the Cup Screens. 

nr 4

2.45 Supply & Install 4 position Floatless Level Switches, in the flow channels for 
Overflow Out Fall near Cup Screens.

nr 4

2.46  Supply & Install. New Penstock Assembly Unit for Flow Bypass Penstock 
gate at the Near the screening area. 

nr 2

SCADA
2.47 Allow for supply, installation and commisioning of the fibre cables required 

for the whole instalaltion to be connected to the SCADA system provided in 
phase one.

2.48 Allow a Provisional Sum for Miscellaneous Instrumentation Works and all 
field devices not included in the equipment mentioned in the bid document. 

ls 1

2.49 Comissioning supervision of the mechanical equipment. nr 1
2.50 Provisional sum for the packing, shipping and delivery to site nr 1

ELECTRO MECHANICAL WORKS PHASE TWO - BILL NO. 19
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ITEM 

No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

2.51 Erection of Mechanical Equipment

3.0 PUMPING EQUIPMENT

SUBMERSIBLE PUMP SETS FOR CUP SCREENS WASH
WATER

3.1 Supply, Install & Commission new open stainless steel impeller with grinding 
capability Submersible Pumps for Cup Screen Wash Water application, with 
minimum overall efficiency of 65% . The motor shall be IP68. Pump 
Characteristics as follows:
Type : Submersible 
Q = 50 m3/Hr 
H = 20Mtrs 

nr 4

3.2 Supply, Install & Commission New Suction & Discharge Valves for Jet spray 
Pumps

nr 4

3.3 Supply and install  Pipe work to suit the new pump sets including supports-, 
clamping etc.

nr 4

3.4 Allow a Provisional Sum of Kshs 500,000 for Foundation work as required. Item Lump Sum 500,000       500,000.0           

JET WATER SPRAY PUMPS FOR CUP SCREENS CLEANING

3.5 Allow for the removal, inspection and assessment of the condition of the 
existing Jet Water Spray Pumps, servicing the pumps and handing over to the 
Employer or disposing to an approved tip as directed by the Engineer.

nr 4

3.6 Supply, Install & Commssion New Jet Spray Pumps for the Cup Screens' 
Screening Panel cleaning, with open stainless steel impeller with grinding 
capability. The pump andmotor shall have minimum overall efficiency of 
65%. Pump Characteristics as follows: 
Type : Multi Stage 
Q =20 m3/Hr 
H = 50 Mtr

nr 4

3.7 Supply, Install & Commission new Valves, both Suction & Discharge, for 
Wash Water Pumps.

nr 4

3.8 Supply and install pipe work to suit the new pump sets including, supports, 
clamping etc.

nr 4

PORTABLE SEWAGE PUMP SETS FOR DRAINAGE 9 9

3.9 Supply & handover to the Employer, new Portable Drainage Pumps (small) 
complete with 25Mtrs Cables.
 
Type : Portable Single Stage 
Q = 20 m3/Hr 
H = 18 Mtrs 
KW = 2.2

nr 2

3.10 Supply & handover to the Employer, new Portable Sewage Pump Sets for 
Drainage, complete with 25Mtrs Cables. 

Type ; Portable Single Stage

nr 2

Q = 10m3/Hr 
H= 15Mtrs 
KW = 1.5 KW
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ITEM 

No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

3.11 Allow a Provisional Sum of Kshs 1,500,000 for Miscellaneous Works related 
to supply and installation of Pumping Equipment as required.

Item Lump Sum 1,500,000    1,500,000.0        

4.0 ELECTRICAL EQUIPMENT

4.1 Supply & Install the following small power & lighting fittings in the Switch 
Room as per the specifications.
13A Twin Socket Outlet completely wired in 3 x 2.50 mmĮ copper cable in 
20mm conduit.

nr 4

Twin FL Fitting 4 FT - Batten type nr 6
63A TP Socket Outlet c/w Top Plug nr 1
32A TP Socket Outlet c/w Top Plug nr 1
Lighting points consisting of 1.5 mm2 three core copper cables in 20mm HG 
conduit and fittings including 6A Lighting Switch

nr 6

Miscellaneous Wiring complete with Conduits / Trunking nr 1

4.2 DISTRIBUTION BOARD - INLET WORKS.
Design, Supply,- Install & Commission new Distribution Board at the inlet 
Works, free standing or wall mounted type, complete, with the following, as 
pur the specifications. 1 X Enclosure (weather Proof)

nr 1

1 X 250A TP MCCB Incomer 
1 X 63A TP MCCB Feeder to Air Blowers Starters
1 X 50A TP MCCB Feeder to Feeder Pumps Starters
3 X 40A TP MCCB Feeder to Trash Rake Area DB, intermediate Rake Machine and 
Jet Spray Pumps starters    
1 X 20A TP MCCB Feder to Flash Pumps Starters
6 X 16A TP MCCB Feder to Rotor Strainer, Cup Screen, Jeta Drives, Grit Remover 
and Conveyer, and Actuator Motors Starters
1 X 16A TP MCCB Feeder Spare 
2 X 1.5KW starters + Protection 
4 x Actuator controls for Inlet Gates 
1 X Protection Devices 
1 X Common control Section 
1 X Earthing System 
1 x Metering Section 
1 X Indications
The protection  shall at the very minimum include phase fault, phase failure 
relay, thermal over load, overcurrent protection,earth leakage and dry run 
protection for the pumps
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ITEM 

No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

4.3 Supply 4C x 120mm2 Pvc/Pvc/Swa/Pvc Cable from Main board to 
Distribution Board at Inlet Works,

m 125

4.4 Install & Terminate cable on both ends for Item 4.5 Item Lump Sum
SCREENING SYSTEM / GRIT REMOVAL STATION

4.5 MAIN CONTROL PANEL
Design, Supply, Install & Commission new Main Control Panel, complete 
with the following, as per the specifications.

nr 1

Note:  The proposed new control panel shall be suitablly designed and 
installed in place of existing control panel. However, the mimic panel has to 
be retained and is to be rehabilitated by replacing all mimic indicators and 
associated wiring system with new, so as to make the mimic panel operational 
and shall be inteconnected to the new control panel, all as per the 
specifications.
1 X Enclosure IP 20 
1 X 250 TP MCCB Incomer 
1 X Aux controls 
4 X Cup Screen Drive starters 
4 X Mixer Starters ( Reserve) 
4 X Feed Pump Starters 
4 X Rotary Strianers starters 
4 X Jet Wash Water Pump starters 
4 X Grit Trap starters 
4 X Air Blower starters 
2 x Classifier Lub Starters ( Provisional) 
2 x Screw wash Compactor Starters 
2 x Water Pump starters 
2 x Flushing Pump Starters 
1 X 12 Way TP DB complete with MCBs 
1 X instrument Panel section 
1 X Rehab of Existing Mimic Panel

1 X Common Control Section 
1 X Earthing System 
1 x Metering 
1 X Indications Set of Local / Remote controls for all starters
Set of Auto/Manual controls for all startersThe protection  shall at the very minimum include phase fault, phase failure 
relay, thermal over load, overcurrent protection,earth leakage and dry run 
AUXILIARY DEVICES
Supply & Install Local Start/Stop Push Button Station complete with 
stanchion for the following :

4.6 75mm Trash Screen - Flushing system at Inlet nr 1
4.7 Intermediate Screen - Flushing system at Inlet nr 1
4.8 Cup Screen Drive nr 4
4.9 Submersible Pump Sets for Cup Screens Wash Water nr 4
4.10 Rotary Fine Screening Drive nr 4
4.11 Jet Water Spray Pumps for Cup Screen cleaning nr 4
4.12 Grit Trap Drive nr 4
4.13 Air Blower nr 4
4.14 Screw Wash Compactor for Grit nr 2
4.15 Screw Wash Compactor for Screenings nr 2
4.16 Supply, Install Commisioning fixed Hydrogen Sulphide Gas Detector to 

specifications complete with both audio and optical alarm, led screen, wiring 
to the SCADA system. Allow for all accessories and parts to ensure the system 
works as intended. nr 2

4.17 Supply, Install Commisioning fixed Carbon Monoxide Gas Detector to 
specifications complete with both audio and optical alarm, led screen, wiring 
to the SCADA system. Allow for all accessories and parts to ensure the system 
works as intended. nr 2
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ITEM 

No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

SMALL POWER & LIGHTING
supply and installation of small Power & Lighting fittings, including light fixtures, 
cables, wiring, trunking, cable tray, earthing, Lightning arrestors, support bracket for 
light fixtures, cable trays, all as per the specifications , at the following plant 
locations.
a) Cup Screeing Area, 
b) Grit removal Area
c) other Locations as detailed below:
Lighting installation

Light fittings complete with accessories, lamps and tubes, 1.5 mm
2
 three core 

heat resisting cables and wiring to an adjacent lighting point (measured 

separately ) and fixing

4.18 Lighting points No 14
4.19 6 Amp one gang one way switch a crabtree No 5

Lighting fittings

4.20 50W LED Flood Light, Water Proof, 3000K, complete with Mounting Brackets as 
Philips or approved equivalent. No 6

4.21 1200mm 1x36W single fluorescent Batten with economy opal diffuser as Philips or 
approved equivalent No 8

Final sub-circuits from distribution board in cable and conduit installation 

comprising concealed heavy gauge PVC conduit, 2.5mm
2
 PVC insulated copper 

cables, 2.5 mm
2
 copper earthing cable including accessories and fittings

4.22
Flush mounted socket---outlets of 32A, 1-ph, 220/240v, 50HZ, fed through Cu 
3x2.5mm2 PVC insulated CU wires in 20mm conduits complete with junction boxes, 
connectors and accessories

No 4

Final sub-circuit from distribution board in cable and conduit installation 

comprising concealed heavy gauge PVC conduit 4mm
2 

PVC insulated copper 

cables, 4mm
2
 earthing cable including accessories.

4.23
32A, 3P+N+E power points completely wired in 4 core 4mmĮ PVC/SWA/PVC 
copper cables drawn in trunking and runing from the distribution board to the 3 phase 
32A socket outlet excluding the switched socket.

No 4

4.24 32A, 400V, 3P+N+E Surface mounting interlocked switched socket outlet complete 
with its top plug as MK Cat No. 9645 RED No 4

CABLING WORKS
4.25 Supply, Install 4 Core x 1,5 mm2 PVc/Pvc/Swa/PVc Cable for all Start / Stop 

Push Button Stations to Main Control Panel.
m 2850

4.26 Terminate cables for all the Push Button Stations including supply of Gland, 
Shrouds.

nr 64

4.27 Supply, Install 3 Core x 1.5 mm2 PVc/Pvc/Swa/PVc Cable for Flow Meter 
Power Supply to Main control Panel.

m 440

4.28 Terminate cables for Flow Meter power Supply, including supply of Gland, 
Shrouds.

nr 4

4.29 Supply, Install 3 Core x 1.5 mm2 PVc Screen cable for Flow Meter Signals to 
Main control Panel.

m 440

4.30 Terminate cables for Flow meters signals including supply of Gland, Shrouds. nr 4

4.31 Supply, Install 3 Core x 1.5 mm2 PVc/Pvc/Swa/PVc Cable for Level 
Transmitter's Power Supply to Main control Panel.

m 210

4.32 Terminate cables' for Level Tranmitter's Power Supply, including supply of 
Gland, Shrouds.

4
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4.33 Supply, Install 3 Core x 1.5 mm2 PVc Screen cable for Leve transmitter 
signals to Main control Panel to Main Control Panel.

m 210

4.34 Terminate cables for Level transmitter signals including supply of Gland, 
Shrouds.

nr 4

4.35 Re-Terminate Main supply Cable from KPLC on the New Main Board, 
including supply of New Glands, Shrouds.

nr 1

4.36 Re-Terminate Main supply Cable from Genset No.1 to New Changover 
section in the New Main Board, including supply of New Glands, Shrouds.

nr 1

4.37 Re-Terminate Main supply Cable from Genset No.2 to New Main board, 
including supply of New Glands, Shrouds.

nr 1

4.38 Re-Terminate Main supply Cable from Main control Panel to New Main 
board, including supply of New Glands, Shrouds.

nr 2

4.39 Allow a Provisional Sum for Re-Terminating all Other supply Cables from 
Main control Panel to various outgoing circuits including supply of New 
Glands, Shrouds.

Item LS

4.40 Allow a Provisional Sum for Supply& Installation of New 300mm Wide 
Cable tray at various locations complete with supports, fixing hardware, bolts 
& Nuts.

Item LS

4.41 Supply& Install New Gl Conduits 25mm at various locations, complete with 
Mounitng Saddles, supports, fixing hardware, bolts & Nuts.

m 50

4.42 Supply and Install New Gl Conduits 32mm at various locations complete with 
Mounitng Saddles, supports, fixing hardware, bolts & Nuts.

m 20

4.43 Supply, Install 4 Core x 4.0 mm2 PVc/Pvc/Swa/PVo Cable for various motors 
from the control panel.

m 750

STREET LIGHTING

4.44 Supply & Install New Lighting fixures 150W LED or Approved Equivalent, 
on the exisltng street light poles.

nr 12

4.45 Supply & Install new additional Street Light Column complete with 6A SP 
MCB & Light Fixures 150W LED or Approved Equivalent at various plant 
locations.

nr 6

4.46 Supply, Install 3 Core x 1.5 mm2 PVc/Pvc/Swa/PVc Cable under ground for 
new Street Light Columns

m 500

4.47 Allow a Provisional Sum of Kshs 1,250,000 for Supply and Installation of 
Earthing System for the whole installation

Item LS 1,250,000    1,250,000.0        

4.48 Supply, install, test and commision 500KVA Prime in Nairobi Standby Diesel 
Generator complete with the 1000A TPN ATS and cabling from the generator 
to the automatic transfer switch at the main switchgear approximately 40 
Meters away. The generator to be silent mode as specified in the 
specifications. Bidder to allow also for supply and installation of 24 hours 
capacity diesel tank. 

Item 1

5 MISCELLANEOUS
5.1 Allow for extended operation and maintenance of plant (provisional). This 

item should not be extended to the amount column
Month 6
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5.2 Allow for extended Defects Liability Period stipulated in General Conditions 
of Contract (Provisional). Rate only

Month 12

5.3 Alow for all costs for the Engineer or an Independent Inspector delegated by 
the Engineer to carry out an independent inspection during manufacture of the 
plant and equipment in accordance with General Conditions of Contract

Item Lump Sum

5.4 Allow for provision of all drawings and Information to be provided by the 
Contract or as per General Specification

item Lump Sum

5.5 Allow for provision of Operation and Maintenance, and Overhaul Manuals as 
per General Specification

Item Lump Sum

5.6 Allow for provision of ali 'As Fitted' drawings as per General specification Item Lump Sum

5.7 Allow for provision of spares for 5 year for the operation of the plant in 
accordance with General Specification. The Tenderer shall provide a list of the 
spares with each Item individually priced and the total cost to be carried to this 
Item.

Item Lump Sum

5.8 Allow for provision of all special tools necessary for the maintenance of the 
plant in accordance with General Specification. The Tenderer shall provide a 
list of the tools with each item individually priced and total cost to be carried 
to this Item.

Item Lump Sum

5.9 Allow for all expenses for complying with the General Conditions for any 
intervals and labour not specifically mentioned in the Bills of Quantities but 
necessary for the satisfactory completion and putting in service of all plant; 
naming the particular Item and/or Clause references and pricing separately 
below:-
a)
b)
c)
d)
e)
Note: Any cost arising from complying with the Specification, Conditions of 
Contract, Conditions to Tenderers, Drawings, etc,, not included in this Item 
shall be assumed to be covered by Tender Rates 

PC

6 CIVIL. WORKS ASSOCIATED WITH INSTALLATION OF EQUIPMENT

6.1 Excavation in common Material m3 50
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6.2 Extra over for excavation in Rock Class A m3 10

6.3 -Ditto - but Rock Class 8 m3 10

6.4 -Ditto - but Rock Class C m3 5

6.5 Formwork - Class F1 m= 100

6.6 Formwork - Class F2 m= 100

6.7 Formwork - Class F3 m2 100

6.8 Provision and placing of mass concrete Class 15/20, including vibrating and 
casing as specified.

m2 50

6.9 -Ditto - but reinforced concrete Ciass 20/20 m3 10

6.10 -Ditto - bit reinforced concrete Class 25/20 m3 30

6.11 Steel Reinforcement - all diameters; deformed high yield bars to BS 4449; 
including for cutting, bending tying, etc.

kg 2500
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KIU TREATMENT PLANT

7 ELECTRICAL EQUIPMENT

Supply & Install the following small power & lighting fittings in the Switch 
Room as per the specifications.

7.1 13A Twin Socket Outlet - flush nr 4
7.2 Twin FL Fitting 4 FT - Batten type nr 6
7.3 63A TP Socket Outlet c/w Top Plug nr 1
7.4 32A TP Socket Outlet c/w Top Plug nr 1
7.5 5A Light Sw. - Flush type nr 2

7.6 Miscellaneous Wiring complete with Conduits / Trunking nr 1

DISTRIBUTION BOARD - INLET WORKS
7.7 Design, Supply,- Install & Commission new Distribution Board at the inlet 

Works, free standing or wall mounted type, complete, with the following, as 
pur the specifications. 1 X Enclosure (weather Proof)

nr 1

1 X 80A TP MCCB Incomer 
1 X 40A TP MCCB Feeder
2 X 32A TP MCCB Feeder
2 X 25A TP MCCB Feeder 
1 X Protection Devices 
1 X Common control Section 
1 X Earthing System 
1 x Metering Section 
1 X Indications

7.8 Supply 4C x 10mm2 Pvc/Pvc/Swa/Pvc Cable from Main board to Distribution 
Board at Incinerator House

m 100

7.9 Supply 4C x 6mm2 Pvc/Pvc/Swa/Pvc Cable from Main board to Distribution 
Board at Switchgear Room.

m 8

7.10 Supply 4C x 4mm2 Pvc/Pvc/Swa/Pvc Cable from Main board to Distribution 
Board at Fire Pump House.

m 40

7.11 Allow for application, follow up, payment for electricty connection charges. It 
is estimated the load for the water treatment works and pumping sets will be 
about 100KVA

Item Lump Sum 1,250,000    1,250,000.0        

7.12 Supply, Install and Commission 50 KVA, 400V, 50HZ, Standby Generator 
With Canopy Complete with ATS and Base Tank as Perkins or Cummins or 
approved equivalent. 

Item 1

7.13 Supply 4C x 25mm2 Pvc/Pvc/Swa/Pvc Cable from the Generator to the Main 
Distribution Board at Switchgear Room.

m 50

7.14 Supply 4C x 2.5mm2 Pvc/Pvc/Swa/Pvc Cable from the Generator to the ATS 
at Switchgear Room.

m 50
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8
FIRE FIGHTING INSTALLATION

8.1 Hosereel Installation

Supply and install the following fire fighting installation and equipment as 
described and shown on the contract drawings or as shall be instructed by the 
Engineer. Tenderers should allow for all fittings, jointings couplings including 
unions and clamps where necessary for the proper functioning of the 
installation when pricing.
Hosereel

8.2

20mm diameter 30m long swinging type hose reel manufactured to BS 5274, 
with bottom entry and complete with delivery valve, mild steel feed pipe, 
isolation valve, guide and all other accessories as "Angus Fire Armour" or 
equal and approved.

1 No.

GMS Pipework, Class B

8.3  25mm diameter pipework 15 lm

8.4  50mm diameter pipework 8 lm
Extra Over GMS Pipework

Bends

8.5  25mm diameter bend 5 No.
Tees

8.6  50mm diameter equal tee 5 No.
Reducers

8.7  50 x 25mm diameter reducer 5 No.

Valves

8.8 25mm diameter gate valve as PEGLER or approved equivalent. 2 No.

Unions

8.9  25mm diameter pipe union 2 No.

8.10 50mm X20mm Reducer 2 No.

8.11 50mm Sockets 5 No.

8.12 25mm Sockets 5 No.

8.13 20mm GI sockets 5 No.

8.14 25mm Elbow 5 No.

8.15 50mm GI union 5 No.

8.16 50mm GI b/Nipple 3 No.

8.17 25mm GI B/Nipple 3 No.

Painting    

8.18
Allow for painting of the hosereel installation with 2 coats of super gloss paint 
on a primer coat s per F.O.C rules, 29th Edition with latest ammendments and 
to the approval of the Project Engineer.

1 item

Standard Printed Lable    

8.19 Standard printed lables for the fire cupboards. 1 No.
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DESCRIPTION UNIT QTY  RATE 
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 AMOUNT 
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Hosereel Pumpset  

8.20

Supply, installation and testing of Hosereel pumpset, one duty, the other 
standby mounted on a frame with a mild steel base plate. Each pump shall 
have a duty 3m3/hr. against 40m head as DAYLIFF DFS2 Model DB 4-60, 
1.45X 1PH Power or approved equivalent. In addition, there shall be a 48 
litres diaphragm pressure vessel (as Varem or approved equivalent), pressure 
switches, a switch to protect dry run, 50mm foot valve and strainer, tank 
connections, gate valves and non-return valves. The pressure set to be as 
Dayliff or equal and approved.
Control shall be effected via a pressure switch through a pre-wired control 
panel which shall give automatic change-over from duty to standby pump 
within 5 seconds should the duty pump fail to deliver for any reason. The 
pumpset shall include all non-returns valves, timer, isolating valves and pipe 
connections.

1 Set

8.21

5,000 litres capacity heavy duty plastic cylindrical water storage tank with 
1,830mm dia by 2,080mm height in Plinth/slab complete with cover and 
screwed connections for inlet (25mm), outlets (50mm), overflow (32mm). 
Allow for the connection fittings to/from the tank as TOP TANK or equal 
and approved.

1 No.

Carbon Dioxide Gas Fire Extinguisher                                         

8.22 5kg carbon dioxide gas portable fire extinguisher complete with pressure 
gauge, initial charge and mounting brackets. 1 No

Dry Chemical Powder Fire Extinguisher                                         

8.23 6kg dry chemical podwer portable fire extinguisher complete with pressure 
gauge, initial charge and mounting brackets. 1 No

Manual Alarm Bell

8.24 9" (225mm) manual operated alarm bell (Gong) 1 No

8.25

Supply and install mass burn two stage rotary kiln incinerator capable of 
burning 3 tons of waste per day. The unit to be supplied with a 3 cubic metre 
hopper and a solar heated pre combustion drying. To unit supplied shall come 
complete with flue gasconditioning and before entering a bag filter. The inner 
diameterof shell shall be about 2m and lenth 8m (or as per 
Manufacturer/Brand).The kiln temperature shall be 850-1000 degrees celsius. 
The surface temperature of kiln shall be about 180 degrees celsius. The drive 
mode shall be single direction gear with possibility of reverse for maintenance. 

nr 1

9.00 STREET LIGHTING

9.1 Supply & Install New Lighting fixures 150W LED  or Approved Equivalent, 
on the exisltng street light poles.

nr 12

9.2 Supply & Install new additional Street Light Column complete with 6A SP 
MCB & Light Fixures 150W LED or Approved Equivalent at various plant 
locations.

nr 12

9.3 Supply, Install 3 Core x 1.5 mm2 PVc/Pvc/Swa/PVc Cable under ground for 
new Street Light Columns

m 500

9.4 Allow a Provisional Sum of Kshs 250,000 for Supply and Installation of 
Earthing System

Item LS

9.5 Supply, Install Commisioning fixed Hydrogen Sulphide Gas Detector to 
specifications complete with both audio and optical alarm, led screen, wiring nr 2

9.6 Supply, Install Commisioning fixed Carbon Monoxide Gas Detector to 
specifications complete with both audio and optical alarm, led screen, wiring nr 2
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CONTROL ROOM MECHANICAL PLUMBING, DRAINAGE, FIRE 

FIGHTING AND AIR CONDITIONING INSTALLATIONS

10.0 SANITARY FITTINGS

Supply, assemble, install and commission  the following

Supply and fix the following sanitary appliances complete with all the 
connections to services, waste, jointing to supply overflows and plugging and 
screwing to the floors. Where trade names are mentioned below, the reference 
is intended to be as a guide to the type of fitting.
All installations in this section must be done in accordance with General & 

Particular Specifications for Plumbing and Drainage  Installations.

Water Closets

10.1 White Vitreous China Close coupled Washdown WC suite complete with seat, 
cover,low level cistern with dual flush button on top,fittings,bracketsetc as 
Twyford or equal and approved.

4 No.

WASHHAND BASINS 

10.2 White glazed vitreous China wash hand basin size 500 x460mm  approved 
with 1 No. tapholes complete with 1 No. 15 mm diameter chrome plated 
Aquation, plelude single lever mixer tap and handle, chain waste and plastic 
bottle trap 32mm diameter and silicone for sealing. As ''TWYFORD 

ADVENT'' or  Approved equivalent

10 No

Disabled Toilet Suite

10.3 The fixtures to be provided in  position are:-A. For wheelchair accessible 
WC's
1. A WC suite with an overall projection from back wall to the front of the 
seat of 750mm, and a height from floor to the top of the seat of 450mm 
minimum to 475mm maximum.2. A washbasin with a single control tap offset 
to the side of the basin nearest the WC 3. Four support rails each 600mm long 
with 35mm diameter rail.4. A hinged support rail incorporating toilet roll 
holder for use alongside the WC with a projection of 750mm, The front of the 
rail must be level with front of the WC. 5. A seated user back support. 6. A 
mirror 900mm x 400mm.7. Soap dispenser.8. Coat hook.As Twyford Avalon 
WC suite or equal and approved.Positioning: To be as layout drawings. 

2 No.

Toilet Roll Holder

10.4 As Vitreous China semi recessed toilet roll holder fixed to wall including 
forming the recess size of 150 x 150mm. 6 No.

Mirror 

10.5 6mm thick polished plate glass, silver backed mirror with bevelled edges, size 
610x497mm plugged and screwed to wall with 4No. Chrome plated chrome 
capped screws and 5mm thick foam back rest.

6 No.

Hand drier

10.6 Electric "STARMIX" automatic touch free hand drier for electrical supply 
compatible with 220/240V 50Hz single phase supply and to be complete with 
a mounting plate, centrifugal fan and motor 2700 rpm with thermal overload 
and radio suppression and 2100w spirally wound element with automatic re-
setting thermal cut-out and wiring from local isolator

2 No.

URINAL BOWL

10.7 Urinal in approved colour vitreous china comprising 2No. bowls and 1No. 
cistern. To be as Twyfords 'Camden' or approved equivalent. 3 No

10.8 Flash valve for the urinal bowl as docol or equal and approved 3 No
10.9 Shower Fittings comprising of shower rose, 2no. 15mm  water shower taps 

as cobra or equal and approved,piping for proper functioning. 2 No

10.10 Robe hook in Satin Aluminium to be mounted by concealed screws to wall 
wedges. To be as Twyfords Spectrum 2000 accessories or equal and 
approved.              

2 No
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Soap Dispenser                                                                       

10.11 Wall mounted Soap dispenser with a capacity of about one Litre having a 
press action Soap release mechanism complete with fixing screws. As 
Starmix or approved equivalent.

2 No

Soap Dish                                                                      

10.12 Wall mounted Soap white dish  complete with fixing screws. As Starmix or 
approved equivalent 2 No

Kitchen Sink                                               

10.13 SingleBowl Single Drainer sink size 1500x500mm with bowl size 
420x355x150mm deep made out of 18/8 stainless steel complete with: 1No. 
mixers with overarm swivel outlet, 1No. sink wastes with 70mm diameter 
flanges 45mm shanks with brackets, plugs and chains including 1No. P-traps.  
Sink shall be as "Dali stainless steel sink" or approved equal

1 No

11.0 INTERNAL PLUMBING

The following CPVC PIPE PN 10 tubing and fittings as described. 

Tenderer to allow for all sundry items e.g. reducers, clips etc in their 

other rates.

11.1 40mm dia laid in roof space, trench, chased in walls or in service ducts 15 Lm.
11.2 32mm dia ditto 35 Lm.
11.3 25mm dia ditto 25 Lm.

Gate Valves

11.4 40mm dia medium pressure screw down full way non-raising stem wedge gate 
valve to B.S 1952 with wheek head and joints to steel tubing as Pegler or 
equal and approved

2 No.
11.5 32mm dia ditto 2 No.
11.6 25mm dia ditto 2 No.
11.7 Non return valves 40mm 1 No.

Bends/Elbows CPVC

11.8 40mm dia ditto 15 No.
11.9 32mm dia ditto 35 No.
11.10 25mm dia ditto 43 No.

Tees CPVC

11.11 32x25 x32 mm dia 10 No.
11.12 32x 25x25 20 No.
11.13 25x25x20 mm dia 22 No.
11.14 32mm dia 15 No.
11.15 25mm dia 20 No.
11.16 40mm dia adaptor elbows CPVC 6 No.
11.17 32mm dia ditto 15 No.
11.18 25mm dia ditto 15 No.

11.19 40mm dia unions CPVC 2 No.
11.20 32mm dia ditto 2 No.
11.21 25mm dia ditto 2 No.
11.22 40mm dia adaptor sockets 5 No.
11.23 32mm dia ditto 15 No.
11.24 25mm dia ditto 15 No.
11.25 40mm plain sockets 5 No.
11.26 32mm dia ditto 20 No.
11.27 25mm dia ditto 25 No.
11.28 40mm G I Backnuts 4 No.
11.29 32mm ditto 4 No.
11.30 25mm ditto 2 No.
11.31 40mm G I union 2 No.
11.32 40x32mm dia Reducing bush 4 No.
11.33 20x15mm dia ditto 12 No.
11.34 40x32mm dia ditto 5 No.
11.35 32x25mm dia ditto 7 No.
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Flexible tubes

11.36 Supply and install 15mm x 300mm long flexible tubes c/w stainless steel back 
nuts 26 No.

11.37 15mm dia angle valves 26 No.

11.38 Allow for water points complete with 1m GI pipe, and 4 No.
15mm lockable tap near the car park/garage.

12.0 FOUL DRAINAGE

Take delivery, install and commision the following UPVC, MUPVC, soil 

and waste systems respectively to B.S 5255 with fittings fixed to 

manufacturers printed instructions and manufactured by reputable 

manufacturers.  All pipes and fittings in this installation shall be UPVC 

to B.S 4660 and B.S 4515. Tenderers must allow in their pipework prices 

for all the couplings, clippings, connectors, joints etc as required in the 

riunning lengths of pipework and also where necessary, for pipe fixing 

clips, holder bats plugged and screwed for the proper and satisfactory 

functioning of the system. The installation must comply with B.S 5572.

Pipes

12.1 100mm diameter heavy gauge grey upvc pipes 18 Lm
12.2 100mm diameter heavy gauge golden brown uPVC pipes 30 Lm
12.3 50mm ditto 20 Lm
12.4 40mm ditto 12 Lm

Elbows 

12.5 100mm dia sweep bends 10 No.
12.6 50mm dia ditto 8 No.
12.7 40mm dia ditto 12 No.

Tees

12.8 100mm dia 4 No.
12.9 50mm dia ditto 12 No.
12.10 40mm dia ditto 8 No.

Access/Rodding Elbow

12.11 100mm dia 6 No.
12.12 50mm 2 No.
12.13 40mm 2 No.

Cross tee

12.14 100mm dia 2 No.
Access Tee

12.15 100mm dia 2 No.
Weathering Slate/Vent Cowl

12.16 100mm diameter weathering slate, apron and vent cowl. 2 No.
12.17 100mm WC Connector 6 No.

Floor Traps

12.18 100x 50mm 2 way trapped floor trap and grating 6 No

Waste uPVC plugs

12.19 100mm dia 8 No.
Boss Connectors

12.20 100x50mm ditto 7 No.

12.21 100x40mm ditto 7 No.
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12.22 Set of 1No. 40 kg gas cylinders complete with universal regulators,ball lever 
valves with 32mm dia class C  Steel Manifold pipe 1500mm long and Copper 
tubings for regulators interconnection from gas cylinders to Manifold and 
main shut off valve on supply pipe to Laboratory.

No 1

12.23 Allow for filling the gas Cylinders with Liquified Petroleum gas. Kg. 40

Pipework

Supply and install galvanized mild steel tubing to BS 1387 class C and fittings  
to BS 143 and 1256

12.24 15mm diameter pipe LM 8

 Extra over GMS pipework

12.25 15mm diameter bend No. 4
 Tees  

12.26 15 x 15 x 15mm Diameter Tee No. 2

 Valves (LPG Gas Cocks)

12.27 15mm ball lever operated isolating gas valve No. 1

12.28 6/8mm dia. Gms sockets ( Nipples) No 1

12.29 6mm dia gas cocks No 1

13.0 HOT WATER SOLAR PANEL

13.1 Supply, install and commision a 300 litre hot water solar panel complete with 
a 1.5Kw electric booster unit and piping to connect to the building hot water 
system. The hot water panel to be asGW hot water panels or equal and 
approved by the Engineer.

1 No
14.0 ROOF TANKS

Supply, delivery and installation of the following as specified and described in 
the particular specifications complete with all the necessary supports, fittings 
and accessories, all to the satisfaction of the Engineer.

Water Tank

14.1 Supply, deliver and install vertical closed end plastic moulded tank of capacity 
5000 litres (1100 gallons) and diameter 2350 x 1260mm high. The tank to be 
assembled complete with cover and having screwed connections for inlet, 
outlet, overflow, 25mm high pressure ball valve, drain pipes and any other 
necessary item for its proper functioning. The tank shall be mounted on a flat 
roof slab and shall be as ROTO Model or approved equivalent.(For Hosereel 
fire fighting)

1 No.
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ITEM 

No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

15.0 EXTERNAL WATER RETICULASTIONS WORKS

Supply, deliver, install and test CPVC-PN20 pipes and fittings as described 
and shown on the drawings.  Rates must allow for all Metal/plastic threaded 
adaptors where required for the connection of sanitary fixtures, valves, 
sockets, sliding and fixed joints, support raceways, isolating sheaths, elastic 
materials, expansion arms and bends, crossovers, couplings, clippings, 
connectors, joints etc. as required in the running lengths of pipework and also 
where necessary, for pipe fixing clips, holder bats plugged and screwed for the 
proper and satisfactory functioning of the system.
CPVC PN20 PIPEWORK

15.1 50mm diameter pipework 25 Lm
15.2 40mm diameter pipework 30 Lm
15.3 32mm diameter pipework 1 Lm

Extra over tubing for:

Bends

15.4 32mm diameter bend 6 No.
15.5 40mm diameter bend 10 No.
15.6 50mm diameter bend 10 No.

Tees

15.7 32mm diameter equal tee 8 No.
15.8 40mm diameter equal tee 6 No.
15.9 50mm diameter equal tee 6 No.

Reducers

15.10 32 x 40mm diameter reducer socket 4 No.
15.11 40 x 50mm diameter reducer socket 5 No.
15.12 32 x 50mm diameter reducer socket 6 No.

Gate Valves

15.13 50mm diameter ditto 2 No.
15.14 40mm diameter ditto 2 No.
15.15 32mm diameter ditto 1 No.

Pipe Sockets

15.16 50mm diameter ditto 15 No.
15.17 40mm diameter ditto 18 No.
15.18 32mm diameter ditto 2 No.

Male/Female Brass Threaded Adapters/Transition fittings.

15.19 50mm diameter ditto 6 No.
15.20 40mm diameter ditto 4 No.
15.21 32mm diameter ditto 4 No.

Water Booster Pump Set

15.22 Duty and standby Grundfos automatic water pumpset doing 2m3/h against 
ahead of 20m head complete with 60l pressure vessels, pressure switches, 
gauges and control panel. Panel to be from standard anodized sheet metal and 
to contain visual indicators, protection relays, voltmeter, ammeter auto manual 
selection switch etc. Other components in pump assembly are 1 level set for 
low level float switches dry run cut out, 1 set of electrical system time delay 
switch etc. Tenderer to note that panels wiring diagram will require Engineer's 
approval prior to its fabrication. The tenderer is also to allow for fabrication of 
a pump housing as shown in the drawings. The supply must come complete 
with all the valves, fittings required to make the system work as intended. 

1 Set

                        -   
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No.

DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

16.0 FOUL WATER EXTERNAL DRAINAGE

Supply, deliver and install the following UPVC, MUPVC, soil and waste 
systems respectively to B.S. 5255 with fittings fixed to Manufactures Printed 
instructions and manufactured by reputable manufacturers. Tenderers must 
allow in their pipework prices for all the couplings, clippings, connectors, 
joints etc. as required in the running lengths of pipework and also where 
necessary, for pipe fixing clips, holder bats plugged and screwed for the 
proper and satisfactory functioning of the system. 
MuPVC and uPVC Waste and Soil pipework 

16.1 100mm diameter heavy gauge golden brown mUPVC pipe. 45 Lm
Bends

16.2 100mm diameter sweep bend 8 No.
Tees

16.3 100mm diameter sweep tee 4 No.

Manhole

16.4 Standard masonry 650 x 650 mm by 450mm Manhole complete with frame 
and heavy duty cover. 5 No.

Gully Traps

16.5

100 x 50mm Trapped floor gully with 2 No. 40mm diameter inlet and 50mm 
diameter outlet c/w 150 x 150mm floor gully with 100mm diameter inlet. This 
is to come in 300 x 300 mm  square top masonry gulley and 125mm thick 
concrete cover Include all necessary excavations, form work and finishing.

2 No

16.6
Allow for Testing and commissioning of the entire Plumbing and Drainage 
System to the Engineer's Approval 1 Item

17.0 Fire Fighting Equipments

Portable Fire Extinguishers

Supply complete with brackets and ensure fire safety certificate

17.1
4.5kg Carbon dioxide gas portable fire extinguisher c/w pressure gauge, initial 
charge and hanging hooks. 4 No.

17.2
5.0kg Dry powder dioxide portable fire extinguisher c/w pressure gauge, 
initial charge and hanging hooks. 4 No.

17.3 Allow for r fireball complete with holder and other fittings 1 No

 Fire Blanket

17.4
1.22m x 1.22m fire blanket; 3-layer cloth with protective vapour barrier and 
easy for deployment to BAFE and BSEN - 1869 approved as Kidde or equal 
and approved.

1 No
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DESCRIPTION UNIT QTY  RATE 

(Kshs)

 AMOUNT 

(Kshs)

18.0  SPLIT AIR CONDITIONING SYSTEM

 Supply and instal the following air conditioning installations complete 

with the associated accessories.

Split Air Conditioning for Server Rooms.

18.1

7kw (24,000Btu/h) wall mounted split air conditioner complete with support 
brackets.The indoor unit shall be installed on highwall.It shall have 
microprocessor controls that monitor status of unit components and 
environmental parameters like temparature and humidity.It shall be equipped 
with a signalling alarm to indicate deterioration of conditions,Electronic 
expansion valve, a status display panel and all other necessay control 
devices.It shall operate on R410 refrigerant or any other non ozone depleting 
refrigerant and shall be Energy Star Rated.The unit shall be as LG  type or 
approved equivalent. Include mounting Brackets as necessary.

1 No

18.2 18000 Btu/h ditto at Meeting. 1 No

18.3 12000 Btu/h ditto at Supervisor's Office, Reception  and Monitoring room 3 No

Refrigeration Pipework

18.4 Refrigeration pipework including 25mm Amaflex insulation for both the 
liquid and gas lines. 55 Lm

Refrigerant

18.5 Allow R410A refrigerant for charging air conditioning system. 1 Item

Drainage Pipework

18.6 25mm PVC condensate drainage pipework including bends, clips, joints and 
tees in the running lengths of the pipe. 25 LM

Surge Protector

18.7 Power protection unit as Solatek or equal and approved. 5 No

Mounting Bracket

18.8

Mounting bracket for the outdoor unit complete with a cage and provided with 
purpose-made protective steel iron angle frame and all other anchoring 
accessories including rawl bolts and anti-vibration rubber mountings to 
engineerôs approval.

5 No

18.9
Supply and install 300mm x 50mm G I Trays for the pipe work complete with 
support brackets, hangers and fixtures. LM 50

18.10 Allow for Hoisting the Outdoor A/C UnitS to Roof Floor and Installing in the 
Plant Area allocated Item 1

18.11 Allow for Pressure Testing, Vacuuming  and Refrigerant Charging Item 1

18.12 Allow for Testing and Commissioning of the System Item 1

                        -   
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(Kshs)

 AMOUNT 

(Kshs)

19.0 CONTROL ROOM ELECTRICAL INSTALLATIONS

19.1 12 way TPN Sub-distribution board (SDB-1), flush mounted, with 100A TP 
mainswitch as manufactured by crabtree with lockable door consisting of: No 1

  -4 pc MCB of 32A, 3-ph
  - 10 pcs MCB of 8A, 1-ph
  - 10 pc MCB of 32A, 1-ph
  - 6 pcs reserve place, 1-ph,complete
Lighting installation

Light fittings complete with accessories, lamps and tubes, 1.5 mm
2
 three core 

heat resisting cables and wiring to an adjacent lighting point (measured 

separately ) and fixing

19.2 Lighting points No 58

19.3 6 Amp one gang one way switch a crabtree No 15
Lighting fittings

19.4 50W LED Flood Light, Water Proof, 3000K, complete with Mounting Brackets as 
Philips or approved equivalent. No 8

19.5 1200mm 2x36W Twin fluorescent Batten as Philips or approved equivalent No 20

19.6 12W Surface Mounted Round LED light as Philips or approved equivalent No 30

Final sub-circuits from distribution board in cable and conduit installation 

comprising concealed heavy gauge PVC conduit, 2.5mm
2
 PVC insulated copper 

cables, 2.5 mm
2
 copper earthing cable including accessories and fittings

19.7
Flush mounted socket---outlets of 32A, 1-ph, 220/240v, 50HZ, fed through Cu 
3x2.5mm2 PVC insulated CU wires in 20mm conduits complete with junction boxes, 
connectors and accessories

No 25

Final sub-circuit from distribution board in cable and conduit installation 

comprising concealed heavy gauge PVC conduit 4mm
2 

PVC insulated copper 

cables, 4mm
2
 earthing cable including accessories.

19.80
32A, 3P+N+E power points completely wired in 4 core 4mmĮ PVC/SWA/PVC 
copper cables drawn in trunking and runing from the distribution board to the 3 phase 
32A socket outlet excluding the switched socket.

No 1

19.90 32A, 400V, 3P+N+E Surface mounting interlocked switched socket outlet complete 
with its top plug as MK Cat No. 9645 RED No 1

CABLING WORKS
19.10 Supply 4C x 25mm! Pvc/Pvc/Swa/Pvc Cable from the LV Board "LV Phase 1" at the 

New Control Room to Distribution Board DB 'C" at the Control Room. 
m 20

19.11 Supply and install Galvanized cable trays 200 x 50 x 1.2mm Thick as Nationwide 
Electrical Industries Ltd Manufactured or equal and approved. 

m 120

19.12 Supply and install Galvanized Powder cable trays 200 x 50 x 3.0mm Thick Complete 
with Knock out Plates,  as Schnider Electric Ltd Manufactured or equal and 
approved. 

m 150
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Technical Bid 
 

Technical Bid-Base Bid 
 

Site Organization 
 

Method Statement 
 

Mobilization Schedule 
 

Construction Schedule 
 

ES Management Strategies and Implementation Plans 
 

Code of Conduct (ES) 
 

Equipment 
 

Key Personnel Schedule  
 

Others - Operation and maintenance plan 
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Technical Bid-Base Bid 
 

[Note for information of Bidder: Bidders shall demonstrate compliance with the Employerés 
requirements and Technical Specifications as described in Section VII of the Bidding 
Documents.  Any departures or deviations from the required Technical Specifications shall be 
highlighted and if there are none, full compliance shall be confirmed. 

The Bidder shall provide the Technical Bid for the Base-Bid complete in all respect including 
technical information and standards, codes, designs and specifications, of Works offered along 
with all documentation mentioned in ITB 16 and Section VII of the Bidding Document.  This 
will include relevant literatures, data or drawings, test results and other supporting documents, 
including all information requested in the Bidding Document and as may be necessary to 
establish conformity with the Employerés Specifications and requirements. 

Any deviations in the technical standards, codes, designs or specifications or other 
requirements from those stated in the Bidding Documents shall be explained indicating their 
impact on the performance requirements, characteristics or parameters of the works.  To this 
end, for any such deviations to be acceptable, Bid shall establish to the satisfaction of the 
Employer substantial responsiveness to the required technical specifications by explaining and 
documenting for the offered works, equivalency with or improvement to the required technical 
standards, codes, designs and Specifications. 

Any Major deviation from the Employerés requirements shall be the cause for rejection of the 
Bid.  Any deviation which in the Bidderés opinion is considered minor, the Bidder shall provide 
evidence to this effect including evidence of any monetary implications caused by such 
deviation.  The Employerés evaluation shall be independent of Bidderés opinion on such matters 
and shall be final] 
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Site Organization 
[insert Site Organization information] 
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Method Statement 
[insert Method Statement] 

The method statement should include the manufacturers technical data sheets and 
quotations for supply and installation of the electromechanical components, 
submitted as part of the Bid and agreed as part of the Contract.  
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Mobilization Schedule 
[insert Mobilization Schedule] 

 
In accordance with the Particular Conditions, Sub-Clause 4.1, the Contractor shall not 
carry out mobilization to Site unless the Engineer gives consent that appropriate 
measures are in place to address environmental and social risks and impacts, which as 
a minimum shall include applying the Management Strategies and Implementation 
Plans (MSIPs) and Code of Conduct for Contractorés Personnel, submitted as part of 
the Bid and agreed as part of the Contract.  
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Construction Schedule 
[insert Construction Schedule] 

 
The construction schedule shall include the following key milestones: 

(a) No-objection to the Contractorés MSIPs, which collectively form the C-ESMP, in 
accordance with the Particular Conditions ä Special provisions Sub-Clause 4.1. 

(b) Constitution of the DAAB 
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ES Management Strategies and Implementation Plans  
 

(ES-MSIP) 

 

The Bidder shall submit comprehensive and concise Environmental and Social (ES) 
Management Strategies and Implementation Plans (ES-MSIP) as required by ITB 11.1 
(j) of the Bid Data Sheet. These strategies and plans shall describe in detail the actions, 
materials, equipment, management processes etc. that will be implemented by the 
Contractor, and its subcontractors.  

In developing these strategies and plans, the Bidder shall have regard to the ES 
provisions of the contract including those as may be more fully described in the Works 
Requirements in Section VII. 
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Code of Conduct for Contractorés Personnel (ES) Form 

 

CODE OF CONDUCT FOR CONTRACTORéS PERSONNEL 

We are the Contractor, [enter name of Contractor].  We have signed a contract with 
[enter name of Employer] for [enter description of the Works]. These Works will be 
carried out at [enter the Site and other locations where the Works will be carried out]. 
Our contract requires us to implement measures to address environmental and social 
risks related to the Works, including the risks of sexual exploitation, sexual abuse and 
sexual harassment. 

This Code of Conduct is part of our measures to deal with environmental and social 
risks related to the Works.  It applies to all our staff, labourers and other employees at 
the Works Site or other places where the Works are being carried out.  It also applies 
to the personnel of each subcontractor and any other personnel assisting us in the 
execution of the Works.  All such persons are referred to as æContractorés Personnelç 
and are subject to this Code of Conduct. 

This Code of Conduct identifies the behavior that we require from all Contractorés 
Personnel.  

Our workplace is an environment where unsafe, offensive, abusive or violent behavior 
will not be tolerated and where all persons should feel comfortable raising issues or 
concerns without fear of retaliation. 

Note to the Employer:  

The following minimum requirements shall not be modified. The Employer may add additional 

requirements to address identified issues, informed by relevant environmental and social 

assessment. 

The types of issues identified could include risks associated with: labour influx, spread of 

communicable diseases, {ŜȄǳŀƭ 9ȄǇƭƻƛǘŀǘƛƻƴ ŀƴŘ !ōǳǎŜ ό{9!ύΣ {ŜȄǳŀƭ IŀǊŀǎǎƳŜƴǘ ό{Iύ etc.  

Delete this Box prior to issuance of the bidding documents. 

 

Note to the BidderΥ  

The minimum content of the Code of Conduct form as set out by the Employer shall not be 

substantially modifiedΦ IƻǿŜǾŜǊΣ ǘƘŜ .ƛŘŘŜǊ Ƴŀȅ ŀŘŘ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΣ ƛƴŎƭǳŘƛƴƎ ǘƻ 
ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ /ƻƴǘǊŀŎǘπǎǇŜŎƛŦƛŎ ƛǎǎǳŜǎκǊƛǎƪǎΦ   

¢ƘŜ .ƛŘŘŜǊ ǎƘŀƭƭ ƛƴƛǘƛŀƭ ŀƴŘ ǎǳōƳƛǘ ǘƘŜ /ƻŘŜ ƻŦ /ƻƴŘǳŎǘ ŦƻǊƳ ŀǎ ǇŀǊǘ ƻŦ ƛǘǎ ōƛŘΦ 
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REQUIRED CONDUCT 

Contractorés Personnel shall: 

1. carry out his/her duties competently and diligently; 

2. comply with this Code of Conduct and all applicable laws, regulations 
and other requirements, including requirements to protect the 
health, safety and well-being of other Contractorés Personnel and any 
other person;  

3. maintain a safe working environment including by: 

4. ensuring that workplaces, machinery, equipment and processes 
under each personés control are safe and without risk to health;  

5. wearing required personal protective equipment;    

6. using appropriate measures relating to chemical, physical and 
biological substances and agents; and 

7. following applicable emergency operating procedures. 

8. report work situations that he/she believes are not safe or healthy 
and remove himself/herself from a work situation which he/she 
reasonably believes presents an imminent and serious danger to 
his/her life or health; 

9. treat other people with respect, and not discriminate against specific 
groups such as women, people with disabilities, migrant workers or 
children; 

10. not engage in Sexual Harassment, which means unwelcome sexual 
advances, requests for sexual favors, and other verbal or physical 
conduct of a sexual nature with other Contractorés or Employerés 
Personnel; 

11. not engage in Sexual Exploitation, which means any actual or 
attempted abuse of position of vulnerability, differential power or 
trust, for sexual purposes, including, but not limited to, profiting 
monetarily, socially or politically from the sexual exploitation of 
another; 

12. not engage in Sexual Abuse, which means the actual or threatened 
physical intrusion of a sexual nature, whether by force or under 
unequal or coercive conditions;  

13. not engage in any form of sexual activity with individuals under the 
age of 18, except in case of pre-existing marriage; 
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14. complete relevant training courses that will be provided related to 
the environmental and social aspects of the Contract, including on 
health and safety matters, Sexual Exploitation and Abuse (SEA), and 
Sexual Harassment (SH); 

15.  report violations of this Code of Conduct; and 

16. not retaliate against any person who reports violations of this Code 
of Conduct, whether to us or the Employer, or who makes use of the 
grievance mechanism for Contractorés Personnel or the projectés 
Grievance Redress Mechanism.  

RAISING CONCERNS  

If any person observes behavior that he/she believes may represent a violation of this 
Code of Conduct, or that otherwise concerns him/her, he/she should raise the issue 
promptly. This can be done in either of the following ways: 

• Contact [enter name of the Contractorés Social Expert with relevant experience in 
handling sexual exploitation, sexual abuse and sexual harassment cases, or if such 
person is not required under the Contract, another individual designated by the 
Contractor to handle these matters] in writing at this address [   ] or by telephone 
at [   ] or in person at [   ]; or 

• Call [  ]  to reach the Contractorés hotline (if any) and leave a message. 
 

The personés identity will be kept confidential, unless reporting of allegations is 
mandated by the country law. Anonymous complaints or allegations may also be 
submitted and will be given all due and appropriate consideration. We take seriously 
all reports of possible misconduct and will investigate and take appropriate action. We 
will provide warm referrals to service providers that may help support the person who 
experienced the alleged incident, as appropriate.  

There will be no retaliation against any person who raises a concern in good faith about 
any behavior prohibited by this Code of Conduct.  Such retaliation would be a violation 
of this Code of Conduct.   

There will be no retaliation against any person who raises a concern in good faith about 
any behavior prohibited by this Code of Conduct.  Such retaliation would be a violation 
of this Code of Conduct.   

CONSEQUENCES OF VIOLATING THE CODE OF CONDUCT 

Any violation of this Code of Conduct by Contractorés Personnel may result in serious 
consequences, up to and including termination and possible referral to legal 
authorities. 
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FOR CONTRACTORéS PERSONNEL: 

I have received a copy of this Code of Conduct written in a language that I 
comprehend.  I understand that if I have any questions about this Code of Conduct, I 
can contact [enter name of Contractorés contact person with relevant experience] 
requesting an explanation.   

Name of Contractorés Personnel: [insert name]     

Signature: __________________________________________________________ 

Date: (day month year): _______________________________________________ 

Countersignature of authorized representative of the Contractor: 

Signature: ________________________________________________________ 

Date: (day month year): ______________________________________________ 

ATTACHMENT 1: Behaviors constituting Sexual Exploitation and Abuse (SEA) and 
behaviors constituting Sexual Harassment (SH)   
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ATTACHMENT 1 TO THE CODE OF CONDUCT FORM 

 

BEHAVIORS CONSTITUTING SEXUAL EXPLOITATION AND ABUSE (SEA) AND 
BEHAVIORS CONSTITUTING SEXUAL HARASSMENT (SH) 

 

The following non-exhaustive list is intended to illustrate types of prohibited 
behaviours: 

(1) Examples of sexual exploitation and abuse include, but are not limited to: 

• A Contractorés Personnel tells a member of the community that he/she 
can get them jobs related to the work site (e.g. cooking and cleaning) 
in exchange for sex. 

• A Contractorés Personnel that is connecting electricity input to 
households says that he can connect women headed households to the 
grid in exchange for sex. 

• A Contractorés Personnel rapes, or otherwise sexually assaults a 
member of the community. 

• A Contractorés Personnel denies a person access to the Site unless 
he/she performs a sexual favour.   

• A Contractorés Personnel tells a person applying for employment under 
the Contract that he/she will only hire him/her if he/she has sex with 
him/her.  

(2) Examples of sexual harassment in a work context  

• Contractorés Personnel comment on the appearance of another 
Contractorés Personnel (either positive or negative) and sexual 
desirability.  

• When a Contractorés Personnel complains about comments made by 
another Contractorés Personnel on his/her appearance, the other 
Contractorés Personnel comment that he/she is æasking for itç because 
of how he/she dresses. 

• Unwelcome touching of a Contractorés or Employerés Personnel by 
another Contractorés Personnel.  
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• A Contractorés Personnel tells another Contractorés Personnel that 
he/she will get him/her a salary raise, or promotion if he/she sends 
him/her naked photographs of himself/herself. 
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Operation and Maintenance Plan 
[insert Operation and maintenance plan] 

 
The contractor will be required to prepare an Operation and Maintenance plan that 
takes into consideration minimum operation period of at least one year after 
issuance of the performance certificate. 

The Contractor shall define the general roles and responsibilities within its 
organisation and the allocation of the associated tasks for this Contract with regards 
to operation and maintenance. (Including subcontractors and co-Contractors), and 
shall designate a contact person for the O& M period. 

 Based on its own analysis the plan covers at least the following matters: 

• Need/Purpose for Operations and Maintenance. 
• Period to cover /Duration. 
• The composition and personnel to undertake the O and M 
• Key elements of the Project to be monitored  

Etc 
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Form EQU: Equipment 
The Bidder shall provide adequate information to demonstrate clearly that it has the 
capability to meet the requirements for the key equipment listed in Section III, 
Evaluation and Qualification Criteria. A separate Form shall be prepared for each item 
of equipment listed, or for alternative equipment proposed by the Bidder. 

 

Item of equipment 
 

Equipment 
information 

Name of manufacturer 
 

Model and power rating 

 Capacity 
 

Year of manufacture 

Current 
status 

Current location 
 

 Details of current commitments 
 

  

Source Indicate source of the equipment 
 o Owned o Rented o Leased o Specially manufactured 

Omit the following information for equipment owned by the Bidder. 

Owner Name of owner 

 Address of owner 

  

 Telephone Contact name and title 

 Fax Telex 

Agreements Details of rental / lease / manufacture agreements specific to the project 
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Form PER -1 
 

Contractorés Representative and Key Personnel  

Schedule  
Bidders should provide the names and details of the suitably qualified Contractorés 
Representative and Key Personnel to perform the Contract. The data on their experience 
should be supplied using the Form PER-2 below for each candidate.  

 

Contractoré Representative and Key Personnel  

1. Title of position: Contractorés Representative 

 Name of candidate:  

 Duration of 
appointment: 

[insert the whole period (start and end dates) for which this position will 
be engaged] 

 Time commitment: 
for this position: 

[insert the number of days/week/months/ that has been scheduled for 
this position] 

 Expected time 
schedule for this 
position: 

[insert the expected time schedule for this position (e.g. attach high level 
Gantt chart] 

2. Title of position: [Environmental Specialist] 

 Name of candidate: 

 Duration of 
appointment: 

[insert the whole period (start and end dates) for which this position will 
be engaged] 

 Time commitment: 
for this position: 

[insert the number of days/week/months/ that has been scheduled for 
this position] 

 

 

 

Expected time 
schedule for this 
position: 

[insert the expected time schedule for this position (e.g. attach high level 
Gantt chart] 

3. Title of position: [Health and Safety Specialist] 

 Name of candidate: 

 Duration of 
appointment: 

[insert the whole period (start and end dates) for which this position will 
be engaged] 
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 Time commitment: 
for this position: 

[insert the number of days/week/months/ that has been scheduled for 
this position] 

 Expected time 
schedule for this 
position: 

[insert the expected time schedule for this position (e.g. attach high level 
Gantt chart] 

4. Title of position: [Social Specialist] 

 Name of candidate:   

 Duration of 
appointment: 

[insert the whole period (start and end dates) for which this position will 
be engaged] 

 Time commitment: 
for this position: 

[insert the number of days/week/months/ that has been scheduled for 
this position] 

 Expected time 
schedule for this 
position: 

[insert the expected time schedule for this position (e.g. attach high level 
Gantt chart] 

5. Title of position: Sexual Exploitation, Abuse and Harassment Expert 

[Where a Project SEA risks are assessed to be substantial or high, Key Personnel shall include an  
expert with relevant experience in addressing sexual exploitation, , sexual abuse and sexual 
harassment cases] 

 Name of candidate 

 Duration of 
appointment: 

[insert the whole period (start and end dates) for which this position will 
be engaged] 

 Time commitment: 
for this position: 

[insert the number of days/week/months/ that has been scheduled for 
this position] 

 Expected time 
schedule for this 
position: 

[insert the expected time schedule for this position (e.g. attach high level 
Gantt chart] 

6. Title of position: [insert title] 

 Name of candidate 

 Duration of 
appointment: 

[insert the whole period (start and end dates) for which this position will 
be engaged] 

 Time commitment: 
for this position: 

[insert the number of days/week/months/ that has been scheduled for 
this position] 

 Expected time 
schedule for this 
position: 

[insert the expected time schedule for this position (e.g. attach high level 
Gantt chart] 
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Form PER-2:  
Resume and Declaration 

 Contractorés Representative and Key Personnel   
 

Name of Bidder 

 

 

Position [#1]: [title of position from Form PER-1] 

 

Personnel 
information 

Name:  

 

Date of birth: 

 Address: E-mail: 

   

 Professional qualifications: 

 Academic qualifications: 

 Language proficiency: [language and levels of speaking, reading and 
writing skills]  

 

Details  

 Address of employer: 

 Telephone: Contact (manager / personnel 
officer): 

 Fax: 

 

 

 Job title: 

 

Years with present employer: 

Summarize professional experience in reverse chronological order. Indicate particular 
technical and managerial experience relevant to the project. 
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Project  Role 
Duration of 
involvemen

t 
Relevant experience 

[main 
project 
details] 

[role and 
responsibilities on 
the project] 

[time in 
role] 

[describe the experience relevant to this 
position]  

    

    

 
Declaration  

I, the undersigned [insert either æContractorés Representativeç or æKey Personnelç as 
applicable], certify that to the best of my knowledge and belief, the information contained in 
this Form PER-2 correctly describes myself, my qualifications and my experience. 

I confirm that I am available as certified in the following table and throughout the expected 
time schedule for this position as provided in the Bid:   

Commitment Details 

Commitment to duration of 
contract: 

[insert period (start and end dates) for which this 
Contractorés Representative or Key Personnel is 
available to work on this contract] 

Time commitment: [insert period (start and end dates) for which this 
Contractorés Representative or Key Personnel is 
available to work on this contract] 

 

I understand that any misrepresentation or omission in this Form may: 

• be taken into consideration during Bid evaluation; 

• result in my disqualification from participating in the Bid; 

• result in my dismissal from the contract. 

Name of Contractorés Representative or Key Personnel: [insert name]   

Signature: __________________________________________________________ 

Date: (day month year): _______________________________________________ 

Countersignature of authorized representative of the Bidder: 

Signature: ________________________________________________________ 

Date: (day month year): ______________________________________________  
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Commercial Terms and Conditions 
  

[Bidder shall specify any deviations to the provisions of the Bidding Document (other 
than Technical Specifications) in particular those specified in Part 3 of the Bidding 
document including General and Particular Conditions of Contract. If æNoneç it shall 
be confirmed accordingly] 
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Bidders Qualification without prequalification 
To establish its qualifications to perform the contract in accordance with Section III, 
Evaluation and Qualification Criteria the Bidder shall provide the information 
requested in the corresponding Information Sheets included hereunder.  
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Form ELI -1.1 

Bidder Information Form 
Date: _________________ 

OCBI/LCB No. and title: _________________ 
Page __________of _______________pages 

Bidder's name 

In case of Joint Venture (JV), name of each member: 

Bidder's actual or intended country of registration: 
[indicate country of Constitution] 
Bidder's actual or intended year of incorporation: 

Bidder's legal address [in country of registration]: 

Bidder's authorized representative information 
Name: _____________________________________ 
Address: ___________________________________ 
Telephone/Fax numbers: _______________________ 
E-mail address: ______________________________ 
1. Attached are copies of original documents of
ᵊ Articles of Incorporation (or equivalent documents of constitution or association), and/or 
documents of registration of the legal entity named above, in accordance with ITB 4.4 

ᵊ In case of JV, letter of intent to form JV or JV agreement, in accordance with ITB 4.1 
ᵊ In case of state-owned enterprise or institution, in accordance with ITB 4.6, documents 
establishing: 

Legal and financial autonomy 
Operation under commercial law 
Establishing that the Bidder is not under the supervision of the Employer 
2. Included are the organizational chart, a list of Board of Directors, and the beneficial
ownership. [If required under BDS ITB 47.1, the successful Bidder shall provide additional 
information on beneficial ownership, using the Beneficial Ownership Disclosure Form.] 
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Form ELI -1.2 

Bidder's JV Information Form 
(to be completed for each member of Bidderés JV) 

 
Bidderés Name: _____________ 

Date: _______________ 
JV Memberés Name_________________________ 
OCBI/LCB No. and title: __________________ 
Page _______________ of ____________ pages 

 

Name of the Reporting Firm________ 

JV Information of the Reporting Firm 
 

Bidderés JV name: 

JV memberés name: 

JV memberés country of registration: 
 
JV memberés year of constitution: 
 

JV memberés legal address in country of constitution: 
 

JV memberés authorized representative information 
Name: ____________________________________ 
Address: __________________________________ 
Telephone/Fax numbers: _____________________ 
E-mail address: _____________________________ 
1. Attached are copies of original documents of 
ᵊ Articles of Incorporation (or equivalent documents of constitution or association), and/or 
registration documents of the legal entity named above, in accordance with ITB 4.4. 

ᵊ  In case of a state-owned enterprise or institution, documents establishing legal and financial 
autonomy, operation in accordance with commercial law, and that they are not under the 
supervision of the Employer, in accordance with ITB 4.6. 

2. Included are the organizational chart, a list of Board of Directors, and the beneficial 
ownership. [If required under BDS ITB 47.1, the successful Bidder shall provide additional 
information on beneficial ownership for each JV member using the Beneficial Ownership 
Disclosure Form.] 
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Form ELI -1.3 

Eligible Materials, Equipment and Services Form 
(to be completed by the Bidder) 

 Bidderés Name: _____________       
Date: _______________ 

OCBI/LCB No. and title: _________________ 
Page _______of ____________ pages 

 

Eligible Materials, Equipment and Services:  In compliance with ITB 5, provide the following 
information for all Materials, Equipment and Services included under the Contract. Instead of 
listing each and every item, broad categories are listed below.  Include all items in these 
categories unless any item to be supplied is not covered by any one of them in which case list 
them separately.  

1 

S. 
No. 

2 

Description of Broad Category 
of Materials/Equipment and 
Services 

3 

Estimated 
Quantity- 
[Indicate: æAll 
quantity as 
requiredç or 
quantity by 
subcategory of 
items] 

 

Estimated 
Aggregate 
Value (US 
Dollar 
Equivalent) 

5 

Countries of 
Origin 

1 All Construction and Testing 
Materials including raw 
materials, Cement, Steel, 
Timber, Lime, Sand, 
Aggregates, Plastics, Bitumen, 
Oils, Lubricants, etc. as per 
specification 

   

2 All types of Plants, Equipment 
including Laboratory and 
Testing Equipment, All types of 
Vehicles, Furniture, Fittings and 
Fixtures, Pipes, Tools, Steel and 
Other Structures, Utensils, 
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Computers and Other IT 
Equipment, etc. as per 
specification 

3 All Types of Services including 
Construction, Installation, 
Assembly, Inspection, 
Supervision, Care of Sites, 
Labor (Skilled and Unskilled), 
Drilling, Mapping, 
Transportation and Insurance, 
etc. as per specification 
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Form CON ä 2 

Historical Contract Non-Performance, Pending Litigation 
and Litigation History 

[The form shall be filled in by the Bidder, and each member of a Joint Venture, if the Bidder is 
a JV] 

Bidderés Name: ________________ 
Date: ______________________ 

JV Memberés Name_________________________ 
OCBI/LCB No. and title: ___________________________ 

Page _______________of ______________pages 

Name of the Reporting Firm__________________ 

Historical Contract Non-Performance, Pending Litigation and Litigation History of the 
Reporting Firm 

 Non-Performed Contracts in accordance with Section III, Evaluation and Qualification Criteria 

 ᵊ Contract non-performance did not occur since 1st January [insert year] specified in 
Section III, Evaluation and Qualification Criteria, Sub-Factor 2.1. 

ᵊ Contract(s) not performed since 1st January [insert year] specified in Section III, 
Evaluation and Qualification Criteria, requirement 2.1 

 Year Non- 
performed 
portion of 
contract 

Contract Identification 
 

Total Contract 
Amount (current 
value, currency, 
exchange rate 
and US$ 
equivalent) 

 [insert 
year] 

[insert amount 
and 
percentage] 

Contract Identification: [indicate complete 
contract name/ number, and any other 
identification] 
Name of Employer: [insert full name] 
Address of Employer: [insert street/city/country] 
Reason(s) for nonperformance: [indicate main 
reason(s)] 

[insert amount] 

 
Pending Litigation, in accordance with Section III, Evaluation and Qualification Criteria 

 ᵊ  No pending litigation in accordance with Section III, Evaluation and Qualification Criteria, 
Sub-Factor 2.3. 
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 ᵊ  Pending litigation in accordance with Section III, Evaluation and Qualification Criteria, 

Sub-Factor 2.3 as indicated below. 
 

Year of 
dispute 

Amount in 
dispute (currency) 

Contract Identification Total Contract 
Amount 
(currency), 
USD 

Equivalent 
(exchange 
rate) 

  Contract Identification: _________ 
Name of Employer: ____________ 
Address of Employer: __________ 
Matter in dispute: ______________ 
Party who initiated the dispute: ____ 

Status of dispute: ___________ 

 

  Contract Identification:  
Name of Employer:  
Address of Employer:  
Matter in dispute:  
Party who initiated the dispute:  
Status of dispute:  

 

Litigation History in accordance with Section III, Evaluation and Qualification Criteria 

ᵊ  No Litigation History in accordance with Section III, Evaluation and Qualification 
Criteria, Sub-Factor 2.4. 

 

ᵊ  Litigation History in accordance with Section III, Evaluation and Qualification 
Criteria, Sub-Factor 2.4 as indicated below. 
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Year of 
award 

Outcome as 
percentage of Net 

Worth  

Contract Identification Total Contract 
Amount 
(currency), 
USD 

Equivalent 
(exchange 
rate) 

[insert 
year] 

[insert 
percentage] 

Contract Identification: [indicate 
complete contract name, number, and 
any other identification] 

Name of Employer: [insert full name] 

Address of Employer: [insert 
street/city/country] 

Matter in dispute: [indicate main issues 
in dispute] 

Party who initiated the dispute: 
[indicate æEmployerç or æContractorç] 

Reason(s) for Litigation and award 
decision [indicate main reason(s)] 

[insert 
amount] 
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Form CON ä 3 

Environmental and Social (ES) Performance Declaration  
[The following table shall be filled in by the Bidder, by each member of a Joint Venture and 

each Specialized Subcontractor] 

Bidderés Name: [insert full name] 
Date: [insert day, month, year] 

Joint Venture Memberés or Specialized Subcontractorés Name: [insert full name] 
OCBI/LCB No. and title: [insert IFB number and title] 

Page [insert page number] of [insert total number] pages 

Name of the Reporting Firm_______________ 

Environmental and Social (ES) Performance Declaration of the Reporting Firm  

Environmental and Social Performance Declaration  

in accordance with Section III, Qualification Criteria, and Requirements 

 No suspension or termination of contract: An employer has not suspended or terminated a 
contract and/or called the performance security for a contract for reasons related to 
Environmental or Social (ES) performance since the date specified in Section III, Qualification 
Criteria, and Requirements, Sub-Factor 2.5. 

 Declaration of suspension or termination of contract:  The following contract(s) has/have 
been suspended or terminated and/or Performance Security called by an employer(s) for 
reasons related to Environmental or Social (ES) performance since the date specified in 
Section III, Qualification Criteria, and Requirements, Sub-Factor 2.5. Details are described 
below: 

Year Suspended or 
terminated 
portion of 
contract 

Contract Identification 

 
Total Contract 
Amount (current 
value, currency, 
exchange rate 
and US$ 
equivalent) 

[insert 
year] 

[insert amount 
and 
percentage] 

Contract Identification: [indicate complete contract 
name/ number, and any other identification] 
Name of Employer: [insert full name] 
Address of Employer: [insert street/city/country] 

[insert amount] 
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Reason(s) for suspension or termination: [indicate 
main reason(s) e.g. gender-based violence; sexual 
exploitation or sexual abuse breaches] 

[insert 
year] 

[insert amount 
and 
percentage] 

Contract Identification: [indicate complete contract 
name/ number, and any other identification] 
Name of Employer: [insert full name] 
Address of Employer: [insert street/city/country] 
Reason(s) for suspension or termination: [indicate 
main reason(s)] 

[insert amount] 

Þ Þ [list all applicable contracts] Þ 

Performance Security called by an employer(s) for reasons related to ES performance 

Year Contract Identification 

 
Total Contract 
Amount (current 
value, currency, 
exchange rate 
and US$ 
equivalent) 

[insert 
year] 

Contract Identification: [indicate complete contract name/ number, 
and any other identification] 
Name of Employer: [insert full name] 
Address of Employer: [insert street/city/country] 
Reason(s) for calling of performance security: [indicate main 
reason(s) e.g. for gender-based violence; sexual exploitation, or 
sexual abuse breaches] 

[insert amount] 
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Form FIN ä 3.1: Financial Situation and Performance 
[The form shall be filled in by the Bidder, and each member of a Joint Venture, if the Bidder is 

a JV] 

Bidderés Name: ________________ 
Date: ______________________ 

JV Memberés Name_________________________ 
OCBI/LCB No. and title: ___________________________ 

Page _______________of ______________pages 

 
Name of the Reporting Firm_____________ 

Financial Situation and Performance of the Reporting Firm 

1. Financial data 

Type of Financial information in 

(currency) 

Historic information for previous _________years, 

______________ 

(amount in currency, currency, exchange rate*, USD 
equivalent) 

 Year 1 Year 2 Year 3 Year 4 Year 5 

Statement of Financial Position (Information from Balance Sheet) 

Total Assets (TA) 
     

Total Liabilities (TL) 
     

Total Equity/Net Worth (NW) 
     

Current Assets (CA) 
     

Current Liabilities (CL) 
     

Working Capital (WC) 
     

Information from Income Statement 
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Total Revenue (TR) 
     

Profits Before Taxes (PBT) 
     

Cash Flow Information 

Cash Flow from Operating 
Activities 

     

*Refer to ITB 15 for the exchange rate 

2. Sources of Finance 

Specify sources of finance to meet the cash flow requirements on works currently 
in progress and for future contract commitments. 

No. Source of finance Amount (US$ equivalent) 

1 
 
 

 

2 
 
 

 

3 
 
 

 

 
 
 

 

3. Financial documents 

The Bidder and its parties shall provide copies of financial statements for 
___________years pursuant Section III, Evaluation and Qualifications Criteria, Sub-factor 
3.1. The financial statements shall: 

(a)  reflect the financial situation of the Bidder or in case of JV member, and not an 
affiliated entity (such as parent company or group member). 

(b) be independently audited or certified in accordance with local legislation. 

(c) be complete, including all notes to the financial statements. 

(d) correspond to accounting periods already completed and audited. 
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ᵊ Attached are copies of financial statements8  for the ____________years required 
above; and complying with the requirements 

 
у  If the most recent set of financial statements is for a period earlier than 12 months from the date of Bid, the reason for 

this should be justified. 
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Form FIN ä 3.2: Average Annual Construction Turnover 
[The form shall be filled in by the Bidder, and each member of a Joint Venture, if the Bidder is 

a JV] Bidderés Name: ________________ 
Date: ______________________ 

JV Memberés Name_________________________ 
OCBI/LCB No. and title: ___________________________ 

Page _______________of ______________pages 

Name of the Reporting Firm__________________ 

Average Annual Construction Turnover of the Reporting Firm 

 

 Annual turnover data (construction only) 

Year Amount  
Currency 

Exchange rate USD equivalent 

[indicate 
year] 

[insert amount and indicate 
currency] 

  

    

    

    

    

Average 
Annual 
Construction 
Turnover * 

   

*  See Section III, Evaluation and Qualification Criteria, Sub-Factor 3.2. 
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Form FIN ä 3.3: Financial Resources 
[The form shall be filled in by the Bidder, and each member of a Joint Venture, if the Bidder is 

a JV] 

Bidderés Name: ________________ 
Date: ______________________ 

JV Memberés Name_________________________ 
OCBI/LCB No. and title: ___________________________ 

Page _______________of ______________pages 

Name of Reporting Firm: ______________  

Financial Resources of the Reporting Firm 

Specify proposed sources of financing, such as liquid assets, unencumbered real assets, lines 
of credit, and other financial means, net of current commitments, available to meet the total 
construction cash flow demands of the subject contract or contracts as specified in Section III, 
Evaluation and Qualification Criteria consistent with information provided under form FIN--3.4 

Financial Resources 

No. Source of financing Amount (US$ equivalent) 

1 
 
 

 

2 
 
 

 

3 
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Form FIN ä 3.4: Current Contract Commitments / Works 
in Progress  

 
[The form shall be filled in by the Bidder, and each member of a Joint Venture, if the Bidder is 

a JV] 

Bidderés Name: ________________ 
Date: ______________________ 

JV Memberés Name_________________________ 
OCBI/LCB No. and title: ___________________________ 

Page _______________of ______________pages 

 

Name of Reporting Firm: _________________ 

Current Contract Commitments / Works in Progress of the Reporting Firm 

 

Bidders and each member to a JV should provide information on their current commitments 
on all contracts that have been awarded, or for which a letter of intent or acceptance has been 
received, or for contracts approaching completion, but for which an unqualified, full 
completion certificate has yet to be issued. 

Based on value of all outstanding works and average monthly invoicing, the Bidder and each 
Member to a JV shall explain how completion by estimated time is proposed to be achieved 
for each contract listed.  

The Bidder and each Member of a JV shall also demonstrate based on access to, or availability 
of, financial resources such as liquid assets, unencumbered real assets, lines of credit, and other 
financial means, other than any contractual advance payments consistent with information 
provided by the Bidder/Each JV Member under Forms FIN--3.1, FIN 3.3 and this Form FIN 3.4 
how the overall cash flow requirements for this Contract and their all other current contract 
commitments will be met. 
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Current Contract Commitments and Cash-Flow Requirements 

1 

S. No. 

2 

Name 
of 
Contrac
t 

3 

Employerés 
Contact 
Address, 
Tel, Fax 

4 

Value of 
Outstanding 
Work 
[Current US$ 
Equivalent] 

5 

Estimated 
Completion 
Date/Time 
in Months 
to complete 

6 

Average 
Monthly 
Invoicing 
Over Last Six 
Months 
[US$/month] 

 

 

7 

Estimated 
Cash-Flow 
Required for 
every 4 
months= 
[Value 
under 
column 4 
divided by 
Months 
under 
column 5 
times 4] 

       

       

Explanation:  
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Form EXP - 4.1: General Construction Experience 
[The form shall be filled in by the Bidder, and each member of a Joint Venture, if the Bidder is 

a JV] 

 

Bidderés Name: ________________ 
Date: ______________________ 

JV Memberés Name_________________________ 
OCBI/LCB No. and title: ___________________________ 

Page _______________of ______________pages 

Name of the Reporting Firm_____________ 

General Construction Experience of the Reporting Firm 
 

Starting 
Year 

Ending 
Year Contract Identification Role of 

Bidder 

  Contract name: ____________________ 
Brief Description of the Works performed by the 
Bidder: _____________________________ 
Amount of contract: ___________________ 
Name of Employer: ____________________ 
Address: _____________________________ 

 

  Contract name: _________________________ 
Brief Description of the Works performed by the 
Bidder: _____________________________ 
Amount of contract: ___________________ 
Name of Employer: ___________________ 

Address: _________________________ 

 

  Contract name: ________________________ 
Brief Description of the Works performed by the 
Bidder: __________________________ 
Amount of contract: ___________________ 
Name of Employer: ___________________ 

Address: _________________________ 
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Form EXP - 4.2(a): Specific Construction and Contract 
Management Experience 

[The form shall be filled in by the Bidder, and each member of a Joint Venture, if the Bidder is 
a JV and specialized Sub-Contractors, if applicable] 

Bidderés Name: ________________ 
Date: ______________________ 

JV Memberés Name if the Bidder is a JV_____________________ 
 Specialized Subcontractorés Name [Insert full name if permitted] ___________ 

OCBI/LCB No. and title: ___________________________ 
Page _______________of ______________pages 

Name of the Reporting Firm_______________ 
Specific Construction and Contract Management Experience of the Reporting Firm 

Similar Contract No. Information 

Contract Identification [insert contract name and number, if applicable] 

Name of the firm that was awarded the 
contract identified above 

 
 

Award date [insert day, month, year, e.g., 15 June 2016] 

Completion date** 
 
 
 
 

[insert day, month, year, e.g., 03 May 2018] 
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Role in Contract identified above 
[check the appropriate box. Check box as 
æPrime Contractorç if contract was awarded to 
the reporting firm as a single construction 
contractor. Check Box æMember in JVç if the 
contract was awarded to a JV and was a 
member of the JV. Check Box æManagement 
Contractorç if the reporting firm signed the 
construction contract and was responsible for 
its performance and completion of works as 
per terms and conditions of the contract. Also 
see *** below. Check Box æSub-Contractorç if 
the reporting firm was a sub-contractor 
appointed by the main contractor who was 
awarded the contract] 

Prime 
Contractor 

ᵊ 

Member in  
JV 
ᵊ 

Manageme
nt 

Contractor 

ᵊ*** 

Sub-
contractor 

ᵊ 

Total Contract Amount [insert total contract 
amount in local currency] 

US$ [insert 

Exchange rate and 
total contract amount 
in US$ 

equivalent]* 

If reporting firm was a member in a æJVç or 
æsub-contractorç, as per box checked above, it 
can claim experience only for itsé own share of 
works actually performed under the contract 
and not the entire contract. As such, the 
reporting firm shall indicate its share as a 
percentage of  the total Contract amount and 
also in absolute amount 

[insert the  
percentage 
of the total 
contract 
amount 
indicated 
above 
which 
represents 
reporting 
firmés share 
under the 
contract 
performed] 

[insert 
amount the 
reporting 
firm received 
or entitled to 
for the works 
performed as 
its share in 
the total 
contract 
amount in 
local 
currency] 

[insert exchange rate 
and total contract 
amount in US$ 
equivalent]* 

Roles and Responsibilities [Briefly describe roles and responsibilities of the 
Reporting firm under the above contract] 

Employer's Name: [Insert Full Name] 
Address: [indicate street / number / town or city / country] 
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Telephone/fax number 
 
E-mail: 

[insert telephone/fax numbers, including country 
and 
city area codes] 
[insert e-mail address, if available] 

 
*  Refer Section III for guidance on the date and source of exchange rate. 
**  If contract is not fully completed but substantially completed then indicate the absolute total value 

of the completed part of the contract and also the percentage completion calculated as a 
percentage of the total value of the contract upon completion.  

***  In claiming experience as a Management Contractor, the Bidder shall furnish copies of the contracts 
signed by the Bidder demonstrating scope of construction works performed. It should be noted 
that a Construction Manager is not the same as a Management Contractor. Construction Manager 
is a Consultant for or agent of the Borrower and mainly responsible for supervision of the 
construction works and does not take the risks associated with the performance of the construction 
contracts as the Management Contractor does. Instead of performing the works directly, a 
Management Contractor contracts out and manages the work of other contractors taking on full 
responsibility and risk for price, quality and timely performance as per the terms and conditions of 
contracts it signs with the Employers.  
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 Form EXP - 4.2(a) (cont.): Specific Construction and 
Contract Management Experience (cont.) 

 
Similar Contract No. Information 

Description of the similarity in accordance 
with Sub-Factor 4.2(a) of Section III: 

 

• Amount  

• Physical size of required works items  

• Complexity  

• Methods/Technology  

• Construction rate for key activities  

• Other Characteristics  
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Form EXP - 4.2(b): Construction Experience in Key 
Activities 

[The form shall be filled in by the Bidder, and each member of a Joint Venture, if the 
Bidder is a JVand specialized Sub-Contractors, if applicable] 

 
Bidder's Name: ________________ 

Date: ___________________ 
Bidder's JV Member Name: __________________ 

Sub-contractor's Name9 (as per ITB 34): ________________ 
OCBI/LCB No. and title: _____________________ 

Page __________________of ________________pages 

 

Name of the Reporting Firm______________ 
Construction Experience in Key Activities of the Reporting Firm under each contract 

completed or under implementation 
 

Bidder, Members of the JV or proposed Specialized Contractors claiming experience 
for key activities must complete the information in this form as per ITB 34 and Section 
III, Evaluation and Qualification Criteria, Sub-Factor 4.2. [Provide information for each 
contract separately when claiming experience by aggregating quantities of the key 
activity completed in more than one contract] 

1. Key Activity No One: ________________________ 

 Information 

Contract Identification  

Award date  

Completion date as per Contract  

Role in Contract 
 

Prime 
Contractor 

ᵊ 

Member in  
JV  
ᵊ 

Management 
Contractor 

ᵊ 

Sub-
contractor  

ᵊ 

Total Contract Amount 
 US$  

 
ф LŦ ŀǇǇƭƛŎŀōƭŜ 
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 Information 

Description of the key activities in 
accordance with Sub-Factor 4.2(b) of 
Section III: 

Information 

 [insert response to Employerés inquiry indicated in left 

column] 
  

  

  

Quantity (Volume, number or rate of 
production, as applicable for the Key 
activity) performed under the contract 
per year or part of the year.  For each 
year indicate quantities performed 
and specify both start and end 
months.  

[Insert extent of participation 
indicating actual quantity of key 
activity successfully completed in the 
role performed] 
 

Total quantity in 
the contract 

(i) 

Percentage  
participation 

(ii) 

Actual 
Quantity 
Performed  
(i) x (ii) 

Year 1 [e.g. 2016 from January to 
September] 

   

Year 2 [e.g. 2017 from January to 
December] 

 

   

Year 3    

Year 4    

In response to the criterion for rates of 
production in 12 consecutive months 
or less, if performance under more 
than one contract spread over more 
than one year are considered, the 
Applicant shall provide information by 
months for each such contract to 
demonstrate which same 12 
consecutive months meet the 
minimum rate of production.    
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 Information 

Employerés Name:  

Address: 
Telephone/fax number 
E-mail: 

 

 
2. Activity No. Two  

3. ÞÞÞÞÞÞÞ 
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Form EXP - 4.2(c)  

Specific Experience in Managing ES aspects 

[The following table shall be filled in for contracts performed by the Bidder, 
and each member of a Joint Venture] 

Bidder's Name: ________________ 
Date: ___________________ 

Bidder's JV Member Name: __________________ 
RFB No. and title: _____________________ 

Page __________________of ________________pages 

  
1. Key Requirement no 1 in accordance with 4.2 (c): ______________________ 

 
Contract Identification  

Award date  

Completion date  

Role in Contract 
 

Prime 
Contractor 

 

Member in  
JV  
 

Management 
Contractor 

 

Subcontracto
r  
 

Total Contract Amount 
 US$  

Details of relevant experience 
 

2. Key Requirement no 2 in accordance with 4.2 (c): ______________________ 

3. Key Requirement no 3 in accordance with 4.2 (c): __________ 
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Form of Bid Security - Demand Guarantee 
 

[Guarantor letterhead or SWIFT identifier code]  

Beneficiary:  _____________________________[Insert name and address of the Employer]    
Invitation for Bids No: _____ [Insert reference number for the Invitation for Bids]  
OCBI/LCB No.: ________ [Employer to insert same OCBI number as in procurement plan] 
Date:  __________________________ [Insert date of issue]   
BID GUARANTEE No.: __________________________ [Insert guarantee reference number]    
Guarantor: ________________ [Insert Guarantorés name and address of place of issue, unless 
indicated in the letterhead] 
 
We have been informed that __________________________ (hereinafter called "the 
Applicant") has submitted or will submit to the Beneficiary its Bid (hereinafter called 
"the Bid") for the execution of ________________ under Invitation for Bids No. ___________ 
(æthe IFBç) and Open Competitive Bidding (International) No--------------------- (æ the OCBIç). 

Furthermore, we understand that, according to the Beneficiaryés conditions, Bids must 
be supported by a Bid guarantee. 

At the request of the Applicant to issue this guarantee, we, as Guarantor, hereby 
irrevocably undertake to pay the Beneficiary any sum or sums not exceeding in total 
an amount of ___________, (____________) upon receipt by us of the Beneficiaryés 
complying demand, supported by the Beneficiaryés statement, whether in the demand 
itself or a separate signed document accompanying or identifying the demand, stating 
that either the Applicant: 

(a)  has withdrawn its Bid during the period of Bid validity set forth in the Applicantés 
Letter of Bid (æthe Bid Validity Periodç), or any extension thereto provided by the 
Applicant; or 

(b)  having been notified of the acceptance of its Bid by the Beneficiary during the 
Bid Validity Period or any extension thereto provided by the Applicant, (i) has 
failed to execute the contract agreement, or (ii) has failed to furnish the 
Performance Security and, if required, the Environmental and Social (ES) 
Performance Security, in accordance with the Instructions to Bidders (æITBç) of the 
Beneficiaryés Bidding document. 

This guarantee will expire: (a) if the Applicant is the successful Bidder, upon our receipt 
of copies of the contract agreement signed by the Applicant and the Performance 
Security and, if required, the Environmental and Social (ES) Performance Security, 
issued to the Beneficiary in relation to such contract agreement; or (b) if the Applicant 
is not the successful Bidder, upon the earlier of (i) our receipt of a copy of the 
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Beneficiaryés notification to the Applicant of the results of the Bidding process; or (ii) 
twenty-eight days after the end of the Bid Validity Period.  

Consequently, any demand for payment under this guarantee must be received by us 
at the office indicated above on or before that date. 

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 
Revision, ICC Publication No. 758. 

 

_____________________________ 

[signature(s)] 

[Note: In case the Applicant is a Joint Venture indicate the name of the Joint Venture or 
names of all members of the Joint Venture that submitted or will submit the Bid]  
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Form of Bid-Securing Declaration 
 

Date: ________________ 
OCBI/LCB No.: [insert number as in procurement plan].: ________________ 
Alternative No.: ________________ 
 

To:  

We, the undersigned, declare that:     

We understand that, according to your conditions, Bids must be supported by a Bid-Securing 
Declaration. 

We accept that we will automatically be suspended from being eligible for Bidding in any 
contract with the Employer for the period of time of  [insert number of months or years 
consistent with BDS 19.9] ______________, if we are in breach of our obligation(s) under the Bid 
conditions, because we: 

(a)  have withdrawn our Bid during the period of Bid validity specified in the Letter of Bid or 
any extension thereto provided by us; or 

(b)  having been notified of the acceptance of our Bid by the Employer during the period of 
Bid validity, (i) fail or refuse to execute the Contract, if required, or (ii) fail or refuse to 
furnish the Performance Security and, if required, the Environmental and Social (ES) 
Performance Security, in accordance with the ITB 48. 

The start date of suspension shall be the first date we perform any of the actions mentioned 
in paragraphs (a) and (b) above. We understand this Bid-Securing Declaration shall expire if 
we are not the successful Bidder, upon the earlier of (i) our receipt of your notification to us of 
the name of the successful Bidder; or (ii) twenty-eight days after the expiration of our Bid. 

 

 

Name of the Bidder*  
Name of the person duly authorized to sign the Bid on behalf of the Bidder** _______ 
Title of the person signing the Bid ______________________ 
Signature of the person named above ______________________ 
Date signed ________________________________ day of ___________________, _____ 
*  In the case of the Bid submitted by joint venture specify the name of the Joint Venture as Bidder 
**  Person signing the Bid shall have the power of attorney given by the Bidder attached to the Bid 
 
[Note: In case of a Joint Venture, the Bid-Securing Declaration must be in the name of all members to 
the Joint Venture that submits the Bid.] 



 

Section V - Eligible Countries 
Eligibility for the Provision of Goods, Works and Non-Consulting Services in  
Bank Group Financed Procurement 

• Provisions under Section 5 æEligibilityç of the Procurement Policy for Bank Group Funded 
Operations and Chapter A2 of the Operations Procurement Manual under Procurement 
Framework of the African Development Bank 

 

a) The African Development Fund (ADF) permits firms and individuals from all countries to 
offer goods, works and services for ADF funded projects.  

However, the proceeds of any Financing undertaken in the operations of the African 
Development Bank (ADB) and the Nigeria Trust Fund (NTF) shall be used for procurement 
of goods and works, including the related services, provided by bidders from Eligible10 
Countries.11 Any conditions for participation shall be limited to those that are essential to 
ensure the firmés capability to fulfill the contract in question. In the case of ADB and NTF, 
bidders from non-Member Countries offering goods, works and related services 
(including transportation and insurance) are not eligible even if they offer these from 
Eligible Member Countries. Any waiver to this rule will be in accordance with the Articles 
17(1) (d) of the Agreement Establishing the African Development Bank and 4.1 of the 
Agreement Establishing the Nigeria Trust Fund. 

• Rules and Procedures for Procurement of Goods and Works 

Overview 
1. The eligibility criteria for participation in the supply of goods, works and related services, 

to be procured through the ADB and NTF Financing, derive from the requirements of the 
Agreement Establishing the African Development Bank, Article 17.1.d, and the Agreement 
Establishing the Nigeria Trust Fund, Article 4.1. The foregoing requirements basically 
prescribe two types of eligibility criteria: 

• The eligibility of the bidder; 
• The eligibility of the goods, works and related services. 

 
Eligibility of the Bidder under the ADB and NTF Financing 
2. The eligibility of the bidder shall be based on nationality, in accordance with the following 

rules: 

(a) Natural Persons: A natural person is eligible if he or she is a national of a Member 
Country of the ADB. Where a person has more than one nationality, such a person 

 
мл  Refer to Bank Procurement Framework for additional information on Eligibility. 
мм  “Eligible Countries" shall mean: (a) in the case of the African Development Bank (ADB) and the Nigeria Trust Fund, the 

Member Countries of the ADB; and (b) in the case of the African Development Fund (ADF), any country. 
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shall be eligible if the nationality indicated in his or her bid is that of a Member 
Country of the ADB. 

(b) Corporations: A corporation is eligible if it satisfies the following criteria: 

a) it is incorporated in a country that is a Member of the ADB; 

b) it is a national of a country that is a Member of the ADB, as determined by the law 
of its place of incorporation; 

c) it has its principal place of business in a country that is a Member of the ADB. 

(c) Joint Ventures and Associations: An unincorporated joint venture, partnership, 
or association, shall be eligible if more than 50% of the value of its works 
and/or services is executed by its members satisfying the eligibility 
requirements for individuals or corporations. 

Eligibility of the Goods, Works and Related Services 
3. In order to be eligible, the goods to be procured must have been mined, grown, or 

produced, in the form in which they are purchased, in an Eligible Member Country. 

4. For works contracts, which may include civil works, plant construction, or turnkey contracts, 
the contractor must satisfy the nationality criteria of eligibility, either as a natural person, 
or corporation, or joint venture and association. Labour, equipment, and materials needed 
for carrying out the works contract, shall be supplied from Eligible Member Countries. 

5. For contracts, which have been awarded on the basis of Cost, Insurance and Freight (CIF), 
or Carriage and Insurance Paid (CIP), bidders shall be free to arrange for ocean and other 
transportation, and the related insurance, from any Eligible Member Country. On the other 
hand, where goods are shipped on FOB basis, and the Bank has agreed to finance 
transportation and insurance separately, which are arranged by the purchaser, under a 
separate contract, the Bank shall be satisfied that the services are supplied from Eligible 
Member Countries. 

List of Eligible Countries 

6. List of Eligible countries can be found in African Development Bankés website: 

https://www.afdb.org/en/about-us/corporate-information/members/ 
Ineligible Countries in reference to ITB 4.8 and ITB 5.1 

 
7. In reference to ITB 4.8 and ITB 5.1, for the information of the Bidders, at the present 

time firms, goods and services from the following countries are excluded from this 
Bidding process: 

 
Under ITB 4.8(a) and ITB 5.1: [insert a list of the countries following approval by the Bank 
to apply the restriction or state ænoneç].  

Under ITB 4.8(b) and ITB 5.1: [insert a list of the countries following approval by the Bank 
to apply the restriction or state ænoneç]

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.afdb.org%2Fen%2Fabout-us%2Fcorporate-information%2Fmembers%2F&data=02%7C01%7C%7Cec75998605974f2b8fb408d5a3bb00f0%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636594946502339839&sdata=B41Q0Bv9a2730LM37HNBnpPc8kms7rlrr6JUiACcvUg%3D&reserved=0
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Section VI - Fraud and Corruption  
a) Purpose 

(i) The Bankés Integrity Framework and this annex apply with respect to procurement under 
Bank Investment Project Financing operations. 

b) Requirements 

• The Bank requires that Borrowers (including beneficiaries of Bank financing); bidders 
(applicants), consultants, contractors and suppliers; any sub-contractors, sub-
consultants, service providers or suppliers; any agents (whether declared or not); and 
any of their personnel, observe the highest standard of ethics during the procurement 
process, selection and contract execution of Bank-financed contracts, and refrain from 
Fraud and Corruption12. 

 
• To this end, the Bank: 

• Defines, for the purposes of this provision, the terms set forth below as follows: 

1. æcorrupt practiceç is the offering, giving, receiving, or soliciting, directly or 
indirectly, of anything of value to influence improperly the actions of another 
party13; 

2. æfraudulent practiceç is any act or omission, including misrepresentation, that 
knowingly or recklessly misleads, or attempts to mislead, a party14 to obtain 
financial or other benefit or to avoid an obligation; 

3. æcollusive practiceç is an arrangement between two or more parties designed to 
achieve an improper purpose, including to influence improperly the actions of 
another party; 

4. æcoercive practiceç is impairing or harming, or threatening to impair or harm, 
directly or indirectly, any party or the property of the party to influence improperly 
the actions of a party; 

5. æobstructive practiceç is: 

• deliberately destroying, falsifying, altering, or concealing of evidence 
material to the investigation or making false statements to investigators in 
order to materially impede a Bank investigation into allegations of a 
corrupt, fraudulent, coercive, or collusive practice; and/or threatening, 

 
мн  In this context, any action to influence the procurement process or contract execution for undue advantage is 

improper. 
мо  For the purpose of this sub-paragraph, “another party” refers to a public official acting in relation to the procurement 

process or contract execution, including Bank staff and employees of other organizations taking or reviewing procurement 
decisions. 

мп For the purpose of this sub-paragraph, “party” refers to a public official, including Bank staff and employees of other 

organizations taking or reviewing procurement decisions.; the terms “benefit” and “obligation” relate to the procurement 
process or contract execution; and the “act or omission” is intended to influence the procurement process or contract 
execution.” 
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harassing, or intimidating any party to prevent it from disclosing its 
knowledge of matters relevant to the investigation or from pursuing the 
investigation; or 

• acts intended to materially impede the exercise of the Bankés inspection and 
audit rights provided for under paragraph 2.2 e. below. 

• Rejects a proposal for award if the Bank determines that the firm or individual 
recommended for award, any of its personnel, or its agents, or its sub-consultants, sub-
contractors, service providers, suppliers and/ or their employees, has, directly or 
indirectly, engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices 
in competing for the contract in question; 

• In addition to the legal remedies set out in the relevant Legal Agreement, may take 
other appropriate actions, including declaring misprocurement, if the Bank determines 
at any time that representatives of the Borrower or of a recipient of any part of the 
proceeds of the loan engaged in corrupt, fraudulent, collusive, coercive, or obstructive 
practices during the procurement process, selection and/or execution of the contract 
in question,  without the Borrower having taken timely and appropriate action 
satisfactory to the Bank to address such practices when they occur, including by failing 
to inform the Bank in a timely manner at the time  they knew of the practices;  

• Pursuant to the Banks Integrity Framework  and in accordance with the Bankés 
prevailing sanctions policies and procedures, may sanction a firm or individual, either 
indefinitely or for a stated period of time, including by publicly declaring such firm or 
individual ineligible (i) to be awarded or otherwise benefit from a Bank-financed 
contract, financially or in any other manner;15 (ii) to be a nominated16 sub-contractor, 
consultant, manufacturer or supplier, or service provider of an otherwise eligible firm 
being awarded a Bank-financed contract; and (iii) to receive the proceeds of any loan 
made by the Bank or otherwise to participate further in the preparation or 
implementation of any Bank-financed project;  

Requires that a clause be included in bidding documents 
and in contracts financed by a Bank loan, requiring (i) 
bidders (applicants), consultants, contractors, and 

suppliers: and their sub-contractors, sub-consultants, 
service providers, suppliers, agents, personnel, permit 

 
мр  For the avoidance of doubt, a sanctioned party’s ineligibility to be awarded a contract shall include, without limitation, (i) 

applying for pre-qualification, expressing interest in a consultancy, and bidding, either directly or as a nominated sub-
contractor, nominated consultant, nominated manufacturer or supplier, or nominated service provider, in respect of such 
contract, and (ii) entering into an addendum or amendment introducing a material modification to any existing contract. 

мс  A nominated sub-contractor, nominated consultant, nominated manufacturer or supplier, or nominated service provider 

(different names are used depending on the particular bidding document) is one which has been: (i) included by the 
bidder in its pre-qualification application or bid because it brings specific and critical experience and know-how that allow 
the bidder to meet the qualification requirements for the particular bid; or (ii) appointed by the Borrower.   
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the Bank to inspect17 all accounts, records and other 
documents relating to the procurement process, 
selection and/or contract execution, and to have 
Environmental and Social (ES) requirements  

The Worksé policy goal, as a minimum, should be stated to integrate environmental protection, 
occupational and community health and safety, gender, equality, child protection, vulnerable 
people (including those with disabilities), sexual harassment, gender-based violence, Sexual 
Exploitation and Abuse (SEA), HIV/AIDS awareness and prevention and wide stakeholder 
engagement in the planning processes, programs, and activities of the parties involved in the 
execution of the Works. The Employer is advised to consult with the World Bank to agree the 
issues to be included which may also address: climate adaptation, land acquisition and 
resettlement, indigenous people, etc. The policy should set the frame for monitoring, 
continuously improving processes and activities and for reporting on the compliance with the 
policy.  

The policy shall include a statement that, for the purpose of the policy and/or code of conduct, 
the term æchildç / æchildrenç means any person(s) under the age of 18 years. 

The policy should, as far as possible, be brief but specific and explicit, and measurable, to 
enable reporting of compliance with the policy in accordance with Sub-Clause 30.3 of the 
General Conditions of Contract.   

As a minimum, the policy is set out to the commitments to: 

1. apply good international industry practice to protect and conserve the natural
environment and to minimize unavoidable impacts;

2. provide and maintain a healthy and safe work environment and safe systems of
work;

3. protect the health and safety of local communities and users, with particular
concern for those who are disabled, elderly, or otherwise vulnerable;

4. be intolerant of, and enforce disciplinary measures for illegal activities. To be
intolerant of, and enforce disciplinary measures for gender-based violence,

мт  Inspections in this context usually are investigative (i.e., forensic) in nature.  They involve fact-finding activities undertaken 

by the Bank or persons appointed by the Bank to address specific matters related to investigations/audits, such as 
evaluating the veracity of an allegation of possible Fraud and Corruption, through the appropriate mechanisms.  Such 
activity includes but is not limited to: accessing and examining a firm's or individual's financial records and information, 
and making copies thereof as relevant; accessing and examining any other documents, data and information (whether in 
hard copy or electronic format) deemed relevant for the investigation/audit, and making copies thereof as relevant; 
interviewing staff and other relevant individuals; performing physical inspections and site visits; and obtaining third party 
verification of information. 
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inhumane treatment, sexual exploitation, rape, sexual abuse, sexual activity with 
children, and sexual harassment;  

5. incorporate a gender perspective and provide an enabling environment where
women and men have equal opportunity to participate in, and benefit from,
planning and development of the Works;

6. work co-operatively, including with end users of the Works, relevant authorities,
contractors and local communities;

7. engage with and listen to affected persons and organizations and be responsive
to their concerns, with special regard for vulnerable, disabled, and elderly
people;

8. provide an environment that fosters the exchange of information, views, and
ideas that is free of any fear of retaliation, and protects whistleblowers;

9. minimize the risk of communicable diseases and to mitigate the effects of
communicable diseases associated with the execution of the Works;

The policy should be signed by the senior manager of the Employer. This is to signal the intent 
that it will be applied rigorously. 

MINIMUM CONTENT OF ES REQUIREMENTS 

In preparing detailed specifications for ES requirements, the specialists should refer to and 
consider: 

• project reports e.g. ESIA/ESMP
• consent/permit conditions
• required standards including Bank Group EHS Guidelines
• relevant international conventions or treaties etc., national legal and/or regulatory

requirements and standards (where these represent higher standards than the
AfDB EHS Guidelines)

• relevant international standards e.g. WHO Guidelines for Safe Use of Pesticides
• relevant sector standards e.g. EU Council Directive 91/271/EEC Concerning Urban

Waste Water Treatment
• grievance redress mechanism including types of grievances to be recorded and

how to protect confidentiality e.g. of those reporting allegations of SEA.
• SEA prevention and management.

The detail specifications for ES should, to the extent possible, describe the intended outcome 
rather than the method of working.The ES requirements should be prepared in manner that 
does not conflict with the relevant General Conditions of Contract and Particular Conditions 
of Contract. 
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The Employerés ES and procurement specialists should consider how the Contractor will cost 
the delivery of the ES requirements. In the majority of cases, the payment for the delivery of 
ES requirements shall be a subsidiary obligation of the Contractor covered under the prices 
quoted for other Bill of Quantity items or activities. For example, normally the cost of 
implementing workplace safe systems of work, including the measures necessary for ensuring 
traffic safety, shall be covered by the Bidderés rates for the relevant works. Alternatively, 
provisional sums could be set aside for discrete activities for example for HIV counselling 
service, and, and, GBV/SEA awareness and sensitization awareness and sensitization or to 
encourage the contractor to deliver additional ES outcomes beyond the requirement of the 
Contract.    
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Scope of Works 
 
 

Project Background 

The Project on Nairobi Sewerage Improvement Phase II is part of the larger Nairobi Rivers 
Basin Rehabilitation and Restoration Programme, which aims at enhanced sustainable 
management of the Nairobi Rivers that support natural ecosystems regeneration, socio-
economic activities and improved livelihoods. The rivers in the Nairobi Basin include; 
Nairobi, Ngong, Mathare, Kiu, Riara and Gathara-ini rivers. 

The Dandora Estate Sewage Treatment Plant (DESTP) is located at Dandora Estate on the 
eastern edge of the city, close to Ruai and the current city boundary that was established 
shortly after Kenyaés Independence in 1963. It lies about seventeen kilometers from the city 
centre. The site was established as the principal long-term treatment site for Nairobiés 
Wastewater in the 1974 SWECO Sewerage Master Plan for the city. 

Phase I of DESTP was commissioned in 1980 and included an inlet works followed by two 
parallel series of waste stabilization ponds. Each series of ponds was designed to treat a dry 
weather flow (DWF) of 15,000 m3/day and comprised one primary facultative pond, one 
secondary facultative pond, and two maturation ponds. 

The Phase I inlet works comprised of two channels, in one of which was installed 
mechanically raked coarse and fine screens, grit removal channels with mechanical grit 
collection and washing, and flow measurement and recording equipment. The inlet works 
were equipped to pass a Dry Weather Flow (DWF) of 75,000m3/d with a peak flow rate of 3 
x DWF. It was intended that at Phase III, duplicate machinery would be installed and a 
second feeder channel to the ponds would be constructed adjacent to the existing inlet 
works. 

An inspection of Phase I of the sewerage treatment works conducted in 1983 noted various 
operating problems in the inlet works. These included: 

Poor hydraulic design 

Unsatisfactory storm overflow arrangement 

The machinery was not robust enough for the purpose installed 

There was no provision for standby in case of breakdown and maintenance. 

When the design of Phase II was being undertaken, the designs incorporated a completely 
new inlet works; the original inlet works was modified and retained as a storm water 
treatment facility. Overall design reviewed the original pond system and concluded that the 
previous design over-estimated the capacity of the Phase I ponds. They recommended that 
the pond capacity should be revised downwards to 10,000 m3/day for each series instead 
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of 15,000 m3/day. 

Phase II of the DESTP was commissioned in 1994. The new pond system comprises six 
additional parallel series of lagoons, with each series consisting of a primary facultative 
lagoon followed by three maturation ponds. The phase II sewage treatment works were 
designed to treat a Dry Weather Flow of 80,000m3/d with inlet capacity to provide treatment 
up to 3 x DWF. The final effluent from the pond systems discharges into the Nairobi River. 

The construction of the anaerobic ponds between 2005 and 2014 lead to the doubling in 
capacity of DESTPés capacity from 80,000 m3/day to 160,000 m3/day. 

Phase III of the DESTP is under construction. This is expected to increase the plantés capacity 
by an additional 20,000 m3/day, from 160,000m3/day to 180,000m3/day. 

The principal determinant of the flows reaching DESTP is the capacity of the existing trunk 
sewer. In order to avoid uneconomic construction, the current inlet works have been sized 
in direct relation to the capacity of the existing main trunk sewer. The maximum carrying 
capacity of the main trunk sewer, even under permissible surcharge conditions is 
986,000m3/d and this is broken down as follows: 

Flow to receive full treatment at phase II ä 3 x Phase II DWF ä 240,000 m3/day 

Provision for future flows to receive full treatment - 3 x DWF ä 240,000 m3/day 

Flows to be discharged direct to the river after storm treatment only ä 3 x Ultimate DWF ä 
506,000 m3/day 

Construction of the inlet works was done with a capacity to treat 240,000 m3/day and there 
was provision to duplicate the inlet works in Phase III. The main feed channel to the ponds 
was constructed to carry up to Phase III flows. The capacity of the main feed channel is 
therefore at a maximum of 480,000 m3/day. 

The primary concern at the DESTP Inlet Works and Channel is the failure of the 
Programmable Logic Control system (PLC). The failure of the PLC system in 2010 had a 
significant impact on the proper functioning of mechanical and electrical equipment at the 
inlet works. Some of these problems include; 

The storm water overflow chambers are filled with silt and debris. This was an indication of 
a lack of basic maintenance at the works. 

Because of the breakdown of a number of electro mechanical items that are not remedied 
at the time of the failure, the entire inlet works was now out of commission at the time and 
was being by-passed. 

All the equipment for measuring flows into and out of the inlet works was missing and so 
no accurate records of the flows were available. 
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The grit removal equipment at the storm water pre-treatment facility had been out of use 
for a number of years. 

The scope of works to be carried out will involve rehabilitation of the DESTP inlet works to 
optimize the components harmed by failed PLC system, Rehabilitation of existing phase II 
inlet works, duplication of the inlet works to form Phase III inlet works and flow separation 
to anaerobic ponds from the distribution channel. 

Project Components 

The works under this assignment entail Rehabilitation and Expansion of Dandora Sewerage 
treatment Plant (DESTP) Inlet Works. The scope of the works will involve but will not be 
limited to the following: 

• DESTP Inlet Rehabilitation Works 
• DESTP Inlet Expansion works 
• Desludging/Desilting and cleaning of DESTP Anaerobic, Facultative and Maturation 

Ponds (including removal of hyacinth) 
• Rehabilitation of Access Roads 
• Construction of a stormwater drain between Phase II and Phase III ponds 
• Boundary Wall on Eastern Edge of DESTP 
• Dislodging Debris from the Kiu River TS River Crossing and solutions for preventing 

future build-up of debris 
• Rehabilitation of the Effluent Outlet Channels 
• Desilting of Nairobi TS  

Construction Period 

The Construction Period is 18 months with a 12-month Defects Notification Period. 
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3. Site and Other Data 

1. Location 

The Dandora Estate Sewage Treatment Plant is located within Nairobi City. Nairobi City is 
the Administrative Capital of the Republic of Kenya, located about 140 km south of the 
equator, and approximately 500 km west of the Indian Ocean City of Mombasa. It borders 
Kajiado County to the South, Kiambu County to the North & West and Machakos to the 
East. It occupies a total land area of about 695.1 km2 between longitudes 36Á 45é East and 
latitudes 10Á 18é South. Nairobi County is one among the five counties (Kiambu, Kajiado, 
Machakos and Murangéa) under the Nairobi Metropolitan Region and considered as an 
important regional centre for trade, commerce, integration and economic development. 

 

Figure 3: Project Location (image from Google Earth) 

2. Topography 

Nairobi County lies at the edge of Athi Kapiti Plains and the lower slopes of Kikuyu and the 
Aberdares escarpment with an altitude of about 1,800m a.s.l. The topography of Nairobi 
slopes from West to East and is influenced by the traversing water courses (rivers and 
streams) originating from the southern lower slopes of the Aberdares and Kikuyu Springs 
and the Ngong Hills that tend to follow the same trend towards the Indian Ocean via the 
Athi River Basin. It is noted that most of the land surface in the region has been interfered 
with by human activities over the years through excavations with significant implications on 
the micro hydrology and drainage patterns. While the topography would allow surface 
runoff, there is significant flooding in the city during the rainy season. 

3. Climate 
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The climate in Nairobi is tropical. The rainfall is bimodal with long duration rains occurring 
between March and May, while the short duration rains occur from August to November. 
The rainfall ranges between 750mm to 1500 mm, with a mean annual rainfall of 750mm. 
Temperatures vary between 17ÁC and 27ÁC. June and July are the months with lowest 
temperature, while the hottest months are January and September with a temperature 
range between 25ÁC and 27ÁC. 

4. Geological and Sub-soil Conditions 

Nairobi City lies within a volcanic setting that resulted from the Rift Valley formation. The 
volcanic rocks overlie metamorphic rocks of Neo-Proterozoic Era. The metamorphic rocks 
consist of ancient sediments, which subsequently were metamorphosed as a result of high 
temperatures and pressures. The rocks in the Nairobi Core area therefore mainly comprise 
a succession of lavas and include phonolites, trachytes, and their variations. The soils of the 
Nairobi area are products of weathering of mainly volcanic rocks, and has produced red 
soils that reach more than 50 feet (15m) in thickness. 
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Specification 

 

SPECIFICATIONS BACKGROUND 
The specifications outlined hereunder have been adopted from the following BS-EN, Kenyan Standards (KS), 
Codes of Practice and Design Manuals: 
 

Ministry of Water and Irrigation ï Practice Manual for Water Supply services in Kenya, October 2006. 

Water Supply ï AC Twort et al ï 5th Edition 
Basic Water Treatment for application Worldwide ï George Smethrust, 1979 
Water and Wastewater Engineering, Volume 1 & 2 ï Gordon M. Fair; John C. Geyer; Daniel A. Okun 

Water and Wastewater Technology - Mark J. Hammer and Mark J. Hammer Jr.  ï 4th Edition 
BS 3505 ï Specifications for uPVC pressure pipes for Cold Portable Water. 
BS  3601/AWWA  200  ï  Specification  of  Steel  Pipes  and  tubes  for  Pressure purposes 
KS 06-149 Part 2 ï Specification for uPVC Water Pressure Pipes 
WHO Report No. 4 ï Selection and Design Criteria for Community Water Supply Projects 
BS 3601 ï Specification for Steel Pipes and Tubes for Pressure purposes 
 

The references are used in a complementary manner. Where requirements of two or more codes or standards 
are found to conflict, the more stringent of them is adopted for the purpose of this project. 
 
Whenever reference is made to ñThe Engineerò (or ñThe Resident Engineerò) or ñThe Engineerôs 
Representativeò in the specifications, it shall be construed to mean ñThe Project Managerò or ñThe Project 
Managerôs Representativeò respectively. 
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SECTION 1     GENERAL REQUIREMENTS 

Project Background 

The Project Area 

Location 
 

The Dandora Estate Sewage Treatment Plant is located within Nairobi City. Nairobi City is the 
Administrative Capital of the Republic of Kenya, located about 140km south of the equator, and 
approximately 500km west of the Indian Ocean City of Mombasa. It borders Kajiado County to the South, 
Kiambu County to the North & West and Machakos to the East. It occupies a total land area of about 
695.1km2 between longitudes 36Á 45ô East and latitudes 10Á 18ô South. Nairobi County is one among the 
five counties (Kiambu, Kajiado, Machakos and Murangôa) under the Nairobi Metropolitan Region and 
considered as an important regional centre for trade, commerce, integration and economic development. 

 

 
Figure 1: Project Location (image from Google Earth) 

Topography 
Nairobi County lies at the edge of Athi Kapiti Plains and the lower slopes of Kikuyu and the Aberdares 
escarpment with an altitude of about 1,800m a.s.l. The topography of Nairobi slopes from West to East and 
is influenced by the traversing water courses (rivers and streams) originating from the southern lower slopes 
of the Aberdares and Kikuyu Springs and the Ngong Hills that tend to follow the same trend towards the 
Indian Ocean via the Athi River Basin. It is noted that most of the land surface in the region has been 
interfered with by human activities over the years through excavations with significant implications on the 
micro hydrology and drainage patterns. While the topography would allow surface runoff, there is significant 
flooding in the city during the rainy season. 

Climate 
The climate in Nairobi is tropical. The rainfall is bimodal with long duration rains occurring between March 
and May, while the short duration rains occur from August to November. The rainfall ranges between 
750mm to 1500 mm, with a mean annual rainfall of 750mm. Temperatures vary between 17ÁC and 27ÁC. 
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June and July are the months with lowest temperature, while the hottest months are January and September 
with a temperature range between 25ÁC and 27ÁC. 

Geological and Sub-soil Conditions 
Nairobi City lies within a volcanic setting that resulted from the Rift Valley formation. The volcanic rocks 
overlie metamorphic rocks of Neo-Proterozoic Era. The metamorphic rocks consist of ancient sediments, 
which subsequently were metamorphosed as a result of high temperatures and pressures. The rocks in the 
Nairobi Core area therefore mainly comprise a succession of lavas and include phonolites, trachytes, and 
their variations. The soils of the Nairobi area are products of weathering of mainly volcanic rocks, and has 
produced red soils that reach more than 50 feet (15m) in thickness. 
 

Project Components 

The project involves: 
• Rehabilitation of Existing Inlet Chamber and Grit Chambers. 
• Rehabilitation of Electro-Mechanical Works within the existing Inlet Works 
• Duplication of the Inlet Works starting at the Inlet Channel. 
• Installation of Electro-Mechanical Works within the Inlet Works 
• Desludging of existing Anaerobic Ponds 
• Site Works including Fencing, Access Roads and storm water drainage. 

Quality and Approvals 

The materials and workmanship shall be the best of their respective kinds and to the approval of the 
Project Manager. The words ñto the approval of the Project Managerò shall be deemed to be included in 
the description of all items relating to design, construction, installation and materials and workmanship 
for the due execution of the Works. 

 

The Contractor shall submit all data, details and samples as necessary and as reasonably requested by the 
Project Manager of all materials that the Contractor proposes to use in the Works. Method statements 
which adequately demonstrate the Contractorôs proposed method of working, methods of maintaining 
safety and compliance with the programme shall be submitted for the Project Managerôs approval prior 
to the commencement of work on any area of the Site. 

 

Where the Contractor is responsible for the preparation of Construction Documents to describe the 
permanent works such Construction Documents shall be approved prior to the procurement of any 
materials or commencement of any work to which the documents relate. 
 
No materials, Plant or equipment shall be procured for the Contract and no work, permanent or 
temporary, shall commence without first obtaining the Project Managerôs approval. 
 
All materials, Plant and equipment supplied shall be designed for operation under the above described 
conditions. 
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Construction Documents 

Drawings and Documents which are to be submitted by the Contractor to describe the Permanent 
Works shall become Construction Documents upon their approval. 
 
All drawings, technical specifications, bill of quantities, schedules, cost estimates; programme and other 
information to be submitted by the contractor shall be in English and shall be submitted for approval 
in triplicate. Following approval, the contractor shall supply a further five copies to the Project 
Manager. Construction Documents shall not be departed from without the approval of the Project 
Manager. 

 

All drawings and documents submitted by the Contractor shall have been checked, signed and be ready 
for issue and shall bear: 
 
Title of the drawing or document: - 

Scale, 

Date, 

Work item reference number complying with an approved numbering system, 

Name and references of the Contractor, 

Names of the employer and the Project Manager, 

Date of approval by the Contractor and the signature of the person responsible for approval. 
 
Drawings and documents submitted for approval shall be delivered to the Project Managerôs office as 
designated by the Project Manager. 
 
Unless otherwise specified the Contractor shall allow a minimum of 21 days, after the date of receipt by 
the Project Manager for approval of drawings and documents by the Project Manager. 

 

Operation and Maintenance Manuals 

The Contractor shall submit to the Project Manager for approval six copies of the Operation and 
Maintenance (O&M) Manuals as described in Clause 58 of the Contract Data. 

 

The Contractor shall supply the final version of the O&M Manuals prior to the issue of the Taking- 
Over Certificate for either the whole of the Works or the respective Section or part of the Works. 
Each set shall be bound together in a stout plastic or other approved cover. 

 

O&M Manuals shall be supplied written in English language, all parts and equipment listings shall be in 
English. 

 

Level Datum 
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Before the commencement of constructional work the Contractor shall establish, in a position to the 
approval of the Project Manager, steel datum pegs which shall be securely concreted in. The level of 
these pegs shall be established and agreed with the Project Manager and all levels used in the 
construction of the Works shall be referred to these established datum points. The correctness of this datum 
shall be checked at regular intervals during the construction period as agreed with the Project Manager. 

 

Where possible construction drawings and all levels used for construction shall be referred to the 
national height datum as defined by the Survey of Kenya. The Contractor shall be responsible for 
obtaining the location and values of the permanent bench marks. In cases where such bench marks do 
not exist, the site datum shall be agreed with the Project Manager. 

 

Setting Out of the Works 

The site layout drawings show indicative site layouts. Prior to commencing construction, the Project 
Manager will agree with the Contractor the basic information supplementary to that shown on the 
Drawings such as the position of manholes, chambers, centre-lines and base-lines sufficient for the 
Contractor to locate the Works. 

 

The Contactor shall prepare detailed setting out drawings and data sheets as necessary and submit them 
to the Project Manager in triplicate for approval. Any modifications to the setting out drawings or data 
sheets required by the Project Manager shall be made by the Contractor and resubmitted for final approval. 
Should it be necessary during setting out or during construction for the approved setting out details to 
be amended, the Contractor shall amend the drawings or data sheets or make new ones for approval as 
required by the Project Manager. 

 

For pipelines, the Contractor shall in the presence of the Project Manager set-out the pipeline 
alignments in accordance with the indicative alignments shown on the drawings taking into account 
physical features on the ground, any existing services, any requirements of relevant Authorities and any 
changes deemed necessary by the Project Manager, confirming the locations of all valves, air valves, 
washouts, hydrants and bends. 

 

The Contractor shall prepare and submit to the Project Manager, at an approved scale, plans of the 
pipeline route and profiles of ground levels after any initial clearing of the wayleave or easement 
showing the proposed pipe invert levels and precise chainages for all valves and fittings for approval. 
Following approval, the Contractor shall submit to the Project Manager two copies of the agreed 
alignment and profiles. 

 

Boundaries of Works 

The Employer shall provide the Site upon which the Permanent Works are to be constructed. Where a 
drain or pipeline is to be within an existing road or track reservation or is otherwise located in land 
designated Public Domain the Site width will be restricted to the limit of the public land.  The existing 
boundary fences and walls shall not be disturbed without prior approval of the Project Manager and, 
unless road diversions and closure notices are approved and posted, carriageways shall be left 
available for the safe passage of traffic. 

 

The Contractor shall not enter upon or occupy with men, tools, equipment or materials any land other than 
the site without the written consent of the owner of such land. 
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On occupation of the Site or other land the Contractor shall provide such fencing, as required. 
 

Work through Private Land 

In order that the necessary parts of the Site which are on private land may be obtained the Contractor shall 
supply the Project Manager with full information of his programme sufficiently in advance of the dates 
upon which the Contractor proposes to enter upon each areas of the Site. The Contractor shall where 
required, in consultation with the Project Manager, programme the Works to designate the areas of 
the Site to which the Contractor is to be given possession and the sequence of taking possession. 

 

The Contractor shall obtain written approval before entering upon any private land or cutting through 
ditch, bank, hedge, wall, fence or any other form of boundary marking and he shall carry out all 
reasonable requirements as approved by the Project Manager in the matter of reinstatement. 

 

Public Utility Mains and Services 

Where the Contract indicates the positions of existing services or apparatus the positions shown are 
believed to be correct but no warranty is given as to the accuracy or completeness of the information. 

 

It shall be the responsibility of the Contractor to obtain all information available from the Public Utility 
Authorities regarding the position of existing mains and services and he shall copy this information to the 
Project Manager as soon as he obtains it. 

 

The Contractor shall carry out excavation works in a manner, which safeguards any existing services, 
including hand excavation as necessary and shall be responsible for the cost of any repair work 
necessitated by damage caused by him to any main or service and for any costs arising from the 
disruption. 

 

The Contractor shall obtain all information and assistance from the Public Utility Authorities for the 
locating of the mains and services and shall agree with the Project Manager any trial excavation 
which may be necessary to confirm or establish these locations. 

 

The Contractor shall be responsible for locating all existing services, whether known to the Public 
Utility Authorities or not, and shall conduct his own survey as necessary to accurately locate all 
services. All efforts to identify these existing services shall be carried out in advance of conducting 
excavation for the permanent works. 

 

Any temporary or permanent diversion of mains and services shall be agreed with the appropriate 
Authority. 

 

Safeguards to Existing Pipes, Cables, Structures 

It shall be the Contractorôs responsibility to safeguard by means of temporary or permanent supports or 
otherwise all existing sewers, pipes, cables, structures or other things which would be liable to suffer 
damage if such precautionary measures were not taken. 
 
Safeguards shall be to the approval of the Project Manager and of the undertaker or owner concerned. 
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Record Drawings 
At all sites and any locations where the Contractor executes work under the Contract, including 
locations where the Contractor undertakes repair or rehabilitation work, the Contractor shall record the 
location and nature of all water supply and wastewater works including their ancillaries and any 
associated services.  

 

Where instructed by the Project Manager for the purpose of producing Record Drawings, the Contractor 
shall undertake such surveys and investigations to determine the location of existing services. Such 
surveys and investigations shall be additional to those surveys and investigations undertaken by the 
Contractor for the purpose of determining the location of services prior to excavation. 

 

The Contractor shall where necessary utilize appropriate equipment and where instructed by the 
Project Manager excavate trial pits to confirm the location and determine the size and nature of the 
buried services. 

 

For sites where the Contractor undertakes permanent works Record Drawings shall be submitted to the 
Project Manager, for approval, in the form of As Built Drawings. In the case of repairs and 
rehabilitation the Record Drawings shall be submitted for approval within a period of 21 days following 
execution of the work. 

 

Record Drawings shall be prepared to an approved format, and scale in line with the construction 
drawing. 

 

Connections to Existing Pipes, Cables and Equipment 
The Contractor shall be responsible for joining up and making connections between pipes and cables laid 
by him and existing pipes and cables. The Contractor shall submit to the Project Manager a drawing 
showing the details of the connection, and shall state the date on which the particular connection is 
required, and the work shall not proceed until the Project Managerôs approval has been given. 

 

The Contractor shall be responsible for ensuring the compatibility of new pipes and cables with 
existing pipework, cables, tubing and equipment. 

 

Lighting, Watching and Traffic Control 

Where necessary for safety of the public or where required by the Project Manager, the Works shall be 
properly fenced and signed. In addition, the Works shall be lighted from half an hour before sunset 
until half-an-hour after sunrise and at other times when visibility is poor. The position and number of 
the lamps shall be such that the extent and position of the Works are clearly defined. Each Site shall be 
provided with security guards as required. 

 

Contractor’s Offices 
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The Contractor shall provide and maintain offices for the use of his representative and staff to which 
written instructions by the Project Manager can be delivered. Any instructions delivered to such 
offices shall be deemed to have been delivered to the Contractor. 
 
Offices shall be located to give convenient access to the Works and shall be subject to the approval of 
the Project Manager. The Contractor shall be responsible for obtaining the land on which to establish 
any temporary site offices. 

 

Project Manager’s Office 

The offices of the Project Manager shall comprise reception area, three (3) offices, a meeting room, 
kitchen and separate WC. They shall be served with electric lighting power, telephone line, potable 
water, networked broadband internet connection, heating and air conditioning. The broadband 
connection shall be networked throughout the office allow up to six computers to access the network. A 
wireless network is acceptable. 

 

The Contractor shall make adequate provision for the drainage of rainwater, sink waste (grey water) and 
foul sewage. Fly screens shall be fitted on every opening window and steps shall be provided where the 
entrance is elevated above ground level. The Contractor shall arrange for the regular cleaning of the 
facilities and the removal of the solid waste. He shall maintain all equipment in working order 
throughout the duration of the contract and arrange for the supply of all consumables including mobile 
phone vouchers, stationery, etc. 

 

Office 1 and 2 shall have a minimum covered floor area of 9 m2 and office 3 shall have 25m2 each and each 
shall contain the following: 
 

Office 1  Office 2 Office 3 
1 x double pedestal desk 1 x double pedestal desk 4 x double pedestal desks 
1 x Executive Orthopedic chair 
 

1 x Executive Orthopedic chair 
 

8 x Orthopedic chairs 
2 X Orthopedic Chairs 1 X Orthopedic Chairs 2 x 4 drawer lockable 

filing cabinet 1 x 4 drawer lockable filing cabinet 1 x 4 drawer lockable filing cabinet 2 x 5 tier shelving unit to 
take A4 files 1 x 5 tier shelving unit to take A4 

files 
1 x 5 tier shelving unit to take A4 files 1 x plan table 

1 x telephone unit 1 x telephone unit 2 x telephone units. 
 

The meeting room shall have a minimum covered floor area of 20m2 and shall contain the following: 
 

1 x table (or tables of the same size) to accommodate 8 peopleôs a n d  8 chairs 
1 x wall mounted pin board, 2m x 1m 
1 x wall mounted white melamine board, 2m x 1m 1 x AO size vertical plan chest 
1 x A3/A4 colour printer/photocopier/scanner/fax 1 x telephone unit 
 
The kitchen shall be equipped with a sink, a 4 burner gas cooker, electric kettle and fridge together with 
appropriate work surfaces. 

 

The separate WC shall be equipped with a low level WC suite with dual flush. Automatic air ventilation 
shall be provided where there is no opening window. 

 

Other equipment to be supplied for the sole use of the Project Manager shall include: 
 



 

156  

Office paper punch 3 Nr 
Whiteboard, 2.4m x 1.2m 1 Nr 
Whiteboard, 1.2m x 1.2m 1 Nr 
Office Tray (3 tier) 3 Nr 
Office Stapling Machines 2 Nr 
Steel File Cabinet with locks / 4 drawers (óMecolô or equivalent approved) 3 Nr 
óCasioô or similar small portable scientific electronic calculator 4 Nr 
First Aid kit (for 10 persons) in Metal Box 2 Nr 
Potable Fire Extinguisher (5 litres) 3 Nr 
Small office scissors 3 Nr 
Waste paper baskets 4 Nr 
Electric kettle (capacity to make 12 cups of tea) 2 Nr 
Coffee/Tea making facility including crockery for all supervisory staff 6 Nr. 
and 12 additional guests 

 
1 Set 

Pedestal electric fan, size 400mm 4 Nr 
óLGô or equivalent approved Refrigerator (0.2 cu.m. capacity) 2 Nr 
1TB External storage HDD  3Nr. 
Desktop: 
HP Core i7 8700k - 16 GB - 1 TB HDD or similar approved complete with 24ò 
monitor 

 
2Nr. 

Laptop: 
HP or similar approved 
Windows 10 Pro 64Bit 
10th Generation IntelÈ CoreÊ i7 processor 16 GB memory; 500 GB 
SSD 

 
 
 
5 Nr. 

Printers: 

HP OfficeJet 7510 Printer or similar approved  
RICO DSm colour printer or similar approved 

 
1No. 
1No. 

Petty Cash Box with security lock 1 Nr 

Wall Clocks 3 Nr 
Flashlights (battery powered) 1 Nr 
Digital Camera (Sony DSC ï W810 or similar approved) 2 Nr 

 
The Contractor shall provide a Secretary who can speak English and is conversant in the use of above-
mentioned software for the duration of the Contract. 

 

Stationery required per month as follows: 
 

A4 Size Printing Papers 2 Reams 
A3 Size Printing Papers 2 Ream 
Biro pens blue/black/Red 12 No. 
Box files 4 Nr 
Spring Files 2 Nr 
Document Wallets 3 Nr 
Cellotape (medium) 1 Nr 
Masking tape (medium) 1 Nr 
Staples 2 Pac. 
Paper clips (various sizes) 2 Pac. 
CD-R (Pack of 12) 1 Pac. 
USB 2.0/3.0 flash drives Minimum 16GB 4No. 
Highlighters (set of all colours) 2 Sets 
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A6 hardcover notebooks 2 Nr 
Soft Pencil Erasers (Staedtler or equivalent) 3 Nr 
Envelopes (all sizes) 3 Doz. 
Batteries for flashlights 1 Set 
Colour and Black ink cartridges for the A3 printer 1 Set 
Black ink cartridge/ toner for the A3 printer 3 Nr 

 

Supply of clean towels every day, soap, lavatory paper, disinfectant and cleaning materials is to be 
provided and maintained throughout the Contract Period. 
 
The cost of all the above services shall be included by the Contractor under item for maintenance and 
attendance for Resident Engineerôs offices. Apart from the consumables, the rest of equipment will revert 
to the Employer at the end of the Contract. 
 
The Contractor shall provide adequate space and facilities at a convenient location for meetings between 
the Project Manager and Contractor. 
 
The Project Managerôs office shall be in a well-lit, surfaced, fenced and secure compound with sufficient 
dedicated parking for 6 vehicles. 
 
The compound shall be provided with 24-hour manned gate security to the approval of the Project 
Manager.  

 

Vehicles for the Project Manager 
The Contractor shall provide and maintain for the duration of the Contract vehicles for the use of the 
Project Manager. At the conclusion of the Contract the vehicles will be handed over to the Employer in 
a fully serviced and roadworthy condition, free from defects. Selection of vehicles shall be agreed with 
the Project Manager at the commencement of the contract and at minimum will be: 

 

4WD, Twin Cab Pick-up, or approved equivalent, including road licenses, number plates, insurances, etc. 
The vehicle to revert to Employer after completion of Contract. Minimum specifications include but not 
limited to the following: 
 

• Engine - 2.4 litres Turbo Diesel 
• Rear Differential Gear Lock 
• Braking System to include ABS (Anti-Lock Brake System) 
• Gear Lock 
• Power Steering with adjustable Steering Column 
• Electronic Fuel Injection System. 
• 5-6 Speed Manual Transmission 
• Power Windows 
• Immobiliser and Alarm System 
• Fuel tank capacity minimum 80 litres 
• Front Bull Bar 
 

Contractor’s Yards, Stores and Accommodation for 

Workmen 



 

158  

The Contractor shall be responsible for obtaining the land and for the provision of all temporary yards, 
stores, workshops, offices, mess rooms, shelters and for all services in connection therewith. The 
location of all such facilities shall be agreed beforehand with the Project Manager and shall be such as 
to avoid obstruction and nuisance to the public. 
 
The Contractor shall construct secure storage compounds and storage building where he shall store at his 
own risk all equipment and Plant awaiting erection. The Contractor shall also provide secure covered 
storage for all samples submitted to the Project Manager for approval. Storage building shall be 
weatherproof and shall be of sufficient size to accommodate all items requiring covered storage. 

 

The Contractor shall provide and maintain suitable and sufficient shelters and mess rooms for his 
workmen and supervisory staff as are customary and necessary. The Contractor shall provide 
sufficient closets or latrines to the satisfaction of the relevant authority. They shall be properly 
screened and maintained in a clean and sanitary state at all times. The Contractor shall be responsible for 
making all arrangements for the proper disposal of waste. 

 

Water and Electricity Supplies 

The Contractor shall make all arrangements for and provide adequate supply of potable water to each site 
as necessary for the execution and testing of the Works and for use by his workmen. 

 

The Contractor shall make arrangements for and provide any electricity supply required for the 
execution of the Works, including the Tests on Completion. 

 

Contractor’s Staff and Workmen 
The Contractor shall agree to employ Kenyan workers to the maximum extent possible. The 
Contractor shall provide a competent Site Agent to the approval of the Project Manager to be in 
charge of the work who shall not be changed except with the consent of the Project Manager. 

 

The Contractor agrees that his workmen and employees shall be considered for all purposes in his direct 
pay and employ and under his supervision and control. He shall be directly and personally responsible 
for discharging all obligations, financial or other, which may be or becoming owing to any such workman 
or employee or to his successors, assignees or personal representatives. There shall be no contractual or 
legal relations of any kind whatsoever between the Employer and any such workman, employee or 
any person employed in the performance of the Contractorôs obligations under this Contract. 

 

The Project Manager may request and the Contractor agrees to accept the request for the immediate removal 
from the site of any employee or worker of the Contractor adjudged by the Project Manager to be 
incompetent, disorderly, and unreliable or of bad character. Such employee shall not again be employed on 
the Works. 

 

Training of Employers Workmen 

The Contractor shall make provision for the on-site training of up to 3 of the Employerôs staff. 
 

Project Management 
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Project Control 
The Contractor shall provide within his site organization a project management capability to advise and 
be directly responsible to the Site Agent. (Contractorôs chief site representative). The duties of the section 
shall include the following: 

 

Planning and programme preparation particularly in relation to the requirements of the Employer and the 
public authorities, and the requirements to maintain water supply and waste water disposal services where 
careful detailed arrangements have to be made and adhered to. 
 

Planning the execution of the Works in a manner which minimizes disruption to the water supply system and 
will permit the efficient and effective commissioning of the water supply system and their respective 
components. 
 

Ensuring adequate potable water supplies and wastewater disposal services are maintained to all consumers. 
 

Continuous surveillance of progress and anticipation of factors likely to affect the timely performance of the 
Contract. 
 

Making proposal for modification to forward planning and to the programme at an early stage in the light of factors 
resulting from (d) above. 
 

Continuous appraisal of the Contractorôs methods and routines particularly as to their effect on the community 
and property. 
 

Forward planning for resource requirements taking due account of possible shortages and delays in the arrival 
on site of materials, equipment, plant and personnel and their mobilization for effective usage. 
 

Acquisition and process of up-to-date information for progress meetings with the Project Manager. The 
preparation of monthly progress reports including an update of the detailed programme and cash flow forecast 
which shall include progress photographs as directed by the Project Manager. 
 

The Contractorôs project management staff shall be of adequate ability and experience. Programmes shall 
be based upon Critical Path Management (CPM) networks in precedence format and shall be prepared 
using a suitable PC-based project management software package approved by the Project Manager. 

 

Reporting shall be in a manner compatible with the Employers project management procedures and shall 
use the Earned Value (EV) Technique and shall monitor the actual gross value of work completed 
against the predicted value. 

 

Monthly Statements and Certificates 
Monthly statements and certificates shall be submitted in an approved manner and format. In 
addition to the statements submitted in hard copy the Contractor shall submit a computer copy using data 
base software as prescribed by the Project Manager. The statements and certificates shall detail the 
measured value of the work completed on each item of the Works in such detail that the 
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Project Manager can identify location and measurement of each item. A location shall constitute a single 
structure such as a reservoir, pump station or section of a pipeline or a component of a system such as a 
pipeline valve complex. 

 

Each item shall be uniquely identified in accordance with the numbering system as instructed by the 
Project Manager. 

 

Progress Meetings 

The Contractor shall provide a suitable venue, near the vicinity of the Site, and arrange progress 
review meetings to be chaired by the Project Manager at monthly intervals to coincide with submission 
of monthly progress submissions. The Contractor shall allow for attendance by the Project Manager 
and up to 4 representatives of the Project Managerôs or Employer. The meetings shall be attended by 
the Contractorôs senior representatives, Site Agent and other members of his senior staff as may be 
deemed necessary. 

 

Equipment for the Employer 

The Contractor shall hand over to the Employer on completion of the Works a complete set of tools and 
equipment together with spare parts and fittings to facilitate the maintenance and operation of the installed 
works. 

 

Facilities for Survey and Inspection by the Project 

Manager 
The Contractor shall make available technicians and such labour, materials and safety equipment as the 
Project Manager may require for inspections and survey work in connection with the Works. The 
Contractor shall provide all necessary tackle, test equipment, access, labour, staff and any other thing the 
Project Manager may reasonably require in order that he may safely, conveniently and quickly carry 
out such inspections as he deems necessary at any time during the execution of the Works and during the 
Defects Liability Period. The Project Manager, his representative and assistants, shall not inspect any 
area of the Works where they deem the safety provision to be inadequate and the Contractor shall 
undertake any work required by the Project Manager in order to make it safe. 
 
The Contractor shall provide in accordance with the BoQ and the Specification the following instruments 
and equipment: 
 
Å 1No. Geodetic GPS; 
Å 1 No. Total Station. Equipment complete with all accessories and software; 
Å 2 No. automatic level with tripod and accessories, with horizontal circle; 
Å 2 No. leveling staff, 4 meters long (with leveling bubble); 
Å 2 No. steel bands 30 meters long including staff level; 
Å No. steel tapes 3 meters long; 
Å 21 No. ranging rods; 
Å 1 No. spirit level 1 meter long; 
Å One steel straight edge 1 meter long, and all the poles, pegs, paint, templates, string lines and other 

requisites for setting out and measurement of the works; 
Å One tape repair kit; 
Å One 1 kg hammer; 
Å One 4 kg hammer. 
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Inspections by the Project Manager during Defects 

Liability Period 

The Project Manager will give the Contractor due notice of his intention to carry out any inspections 
during the Defects Liability Period and the Contractor shall thereupon arrange for a responsible 
representative to be present at the times and dates named by the Project Manager. This representative 
shall render all necessary assistance and shall record all matters and things to which his attention is 
directed by the Project Manager. 

 

Protective Clothing and Safety Equipment 

The Contractor shall provide for the Project Manager, his Representative and assistants any additional 
protective clothing and safety equipment necessary for the proper discharge of their duties on the Site. 

 

The Contractor shall provide any necessary protective clothing and safety equipment for the use of 
authorized visitors to the site including the Employer and his staff and representatives and those of any 
relevant authority who have reason to visit the Site. 

 

Notice Boards 

The Contractor shall provide and erect sign boards at the Sites where works are being executed, giving 
information to the public on the Project and the Employer and further details as will be prescribed 
by the Employer. The location of the sign boards at the sites will be indicated by the Project Manager. 
The Contractor shall maintain, alter, move or adapt the sign boards from time to time as may be instructed 
by the Project Manager. The display of any named Sub-contractors or any other information associated 
with the Works shall be to the approval of the Project Manager. 

 

Language of Correspondence and Records 

All communications from the Contractor to the Project Manager shall be in the English language.  All books, 
timesheets, records, notes, drawings, documents, specifications and manufacturersô literature shall be in the 
English language. If any of the aforementioned is in another language a certified translation in English shall 
be submitted to the Project Manager. 

 

Standards and Regulations 

Each and every part of the Works shall be designed, constructed, manufactured, tested and installed in 
accordance with an internationally recognized standard, Code of Practice, or Regulation applicable to that 
part of the Works. 
 
Such standards and codes shall include: 
British Standard Specification last published. 
International Electromechanical Commission, where available (IEC). 
International Organization for Standardization (ISO). 
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The Contractor shall provide and keep permanently on site copies of such standards as may be 
directed by the Project Manager and shall make them available to the Project Manager as required. 

 

Equivalency of Standards and Codes 

Wherever reference is made in the Contract, including Specifications, Drawings and Bill of Quantities, to 
specific standards and codes to be met by the goods and materials to be furnished, and work performed 
or tested, the provisions of the latest current edition or revision of the relevant standards and codes in 
effect shall apply, unless otherwise stated in the Contract. Where such standards and codes are national, 
or relate to a particular country or region, other authoritative standards that ensure a substantially 
equal or higher quality than the standards and codes specified will be accepted subject to the Project 
Managerôs prior review and written consent. In the event the Project Manager determines that such 
proposed deviations do not ensure substantially equal or higher quality, the Contractor shall comply 
with the standards specified in the Contract. 

 

Quality Control 

The Contractor shall be responsible for his own quality control and shall provide sufficient competent 
personnel for supervising the Works, taking and preparing samples and for carrying out all necessary tests. 

 

Units 

The International System of (metric) Units as set out in ASTM E380 shall be used throughout the 
Contract except where otherwise provided. 

 

 

Inspection and Testing during Manufacture 
The performance of each item of Plant or Pipe shall be tested in accordance with the Specification to the 
requirements of the Project Manager. 

 

Test certificates in triplicate shall be submitted by the Contractor to the Project Manager within 2 
weeks of the date of the tests. Type tests are not acceptable. Test certificates shall be supplied for tests 
carried out on the actual Plant being supplied. 

 

Plant shall not be dispatched from the manufacturerôs works until it has passed the specified tests and 
approval been given by the Project Manager. 

 

The Project Manager shall at his discretion witness tests of individual items of Plant at the manufacturerôs 
works. The Project Manager shall be given three weeksô notice in writing before such tests are to take 
place. 

 

The acceptance by the Project Manager of any item of Plant or equipment after testing at the 
manufacturerôs works shall in no way relieve the Contractor of his responsibility for the correct 
performance. 
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SECTION 2     EARTHWORKS, BACKFILLING AND RESTORATION 

 

Conditions of Site 
Before carrying out work on any Site, the Site shall be inspected by the Contractor in conjunction 
with the Project Manager to establish its general condition which shall be agreed and recorded in 
writing and by means of digital photography. 

 

Details recorded shall include the location of all boundary and survey beacons, the condition of 
buildings, surface, terracing (if any), ditches, watercourses, roads, tracks, fences and other 
information relating to the Site and elsewhere which may be affected by the works. 

 

In the case of way leaves for pipelines the boundaries of the way leave will be defined by the 
Employer and the contractor shall where directed provide erect and maintain in position, from 
commencement to the final completion of the Works, in every section substantial timber stakes 
or similar approved markers not less than 1.5 m high indicating the position of the boundary at 
100m or other such intervals as the Project Manager may direct. In the event of any boundary or 
survey mark established for the purpose of land title being disturbed or displaced the Contractor 
shall forthwith replace the beacon. Where necessary the Contactor shall employ the services of 
an approved licensed surveyor for the purpose of setting out boundaries. 

 

Site Clearance and Topsoil Removal 
Site clearance shall be carried out over the areas to be occupied by the Permanent Works 
before beginning excavation or filling or other work, and shall include the clearance of all trees, 
stumps, bushes and other vegetation and the removal of all boulders between 0.01 and 0.2m3 
volumes. Boulders located within 1m of any pipe centreline shall be removed where directed by 
the Project Manager. 

 

Before beginning clearance in any area the Contractor shall give seven days written notice of his 
intention to the Project Manager who will determine the extent and limits of such clearance. 

 

Topsoil shall mean the surface layer of soil which by its humus content supports vegetation and 
is unsuitable, as a formation to roads and concrete structures or as a backfill or bedding material. 
The extent and depth of topsoil that needs removal shall be agreed with the Project Manager. 
Topsoil shall be set aside for re-use or disposal as directed by the Project Manager. 

 

Trees to be removed shall be uprooted or cut down as near to the ground level as possible. 
Bushes, undergrowth, small trees stumps and tree roots shall, where directed by the Project 
Manager, be grubbed out. All holes left by the stumps or roots shall be backfilled with suitable 
material in a manner approved by the Project Manager. 

 

The Project Manager may require that individual trees, shrubs and hedges are preserved; the 
Contractor shall take all necessary precautions to prevent their damage. 

 

In the case of wayleaves for pipelines and the like, the Contractor shall preserve as far as 
practicable all grass and other vegetation outside the limits of trenches and permanent works 
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and shall not necessarily destroy crops or any vegetation whose removal would not be essential 
to his operations. 

 

Erosion 
The Contractor shall take care at all times to prevent erosion on every site and elsewhere on 
land which may be affected by his operations and the Project Manager may impose such 
reasonable limitations and restrictions upon the method of clearance and upon the timing and 
season of the year when clearance is carried out as the circumstances warrant. 

 

Ground Levels 
Before commencement of any earthworks or demolition the sites shall be surveyed, as 
necessary, in conjunction with the Project Manager to establish existing ground levels. These 
agreed ground levels shall form the basis for the calculation of any subsequent excavation and 
filling. 

 

Trial Holes 
The Contractor shall excavate refill and restore in advance of his programme such trial holes as 
he may require for determining the nature of the subsoil and the location of existing underground 
services and obstructions. 

 

Excavation Generally 
Excavations shall be made in open cutting unless tunnelling or heading is specified or approved 
by the Project Manager and shall be taken out as nearly as possible to exact dimensions and 
levels so that minimum of infilling will afterwards be necessary. The Contractor shall ensure 
the stability and safety of excavations and shall take all measures necessary to ensure that 
no collapse or subsidence occurs. 

 

Except where described in the Contract or permitted under the Contract excavation shall not be 
battered. The sides of all excavations shall be kept true and shall where necessary be adequately 
supported by means of timber, steel or other type struts, walling, poling boards, sheeting, 
bracing and the like. 

 

Excavations shall be kept free from water and it shall be the Contractorôs responsibility 
to construct and maintain temporary diversion and drainage works and to carry out pumping and 
to take all measures necessary to comply with this requirement. 

 

In the event of soft or otherwise unsuitable ground being encountered at formation level or if the 
formation is damaged or allowed to deteriorate the Contractor shall forthwith inform the Project 
Manager, shall excavate to such extra depth and refill with compacted granular or other 
approved fill or C15 concrete (minimum compressor strength 15N/mm2) as the Project Manager 
may require. With respect to the side face of any excavation against which concrete or other 
work will be in contact the Project Manager may require that the net dimensions of the work 
be increased. 
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The Contractor shall be responsible for the disposal of Surplus excavated material off site, which 
shall be to a location approved by the Project Manager. No excavated material suitable for re- 
use shall be removed without the approval of the Project Manager. 
The Contractor shall not deposit excavated materials on public or private land except where 
directed by the Project Manager or with the consent in writing of the relevant authority or of 
the owner or responsible representative of the owner of such land and only then in those places 
and under such conditions as the relevant authority, owner or responsible representative may 
prescribe. 

 

Excavation in Excess 
If any part of any excavation is in error excavated deeper and/or wider than is required the extra 
depth and/or width shall be filled with Grade C15P concrete or compacted granular or other 
approved fill to the original formation level and/or dimensions as the Project Manager directs. 
In pipe trenches where the pipe is not bedded on or surrounded with concrete, excess excavation 
shall be filled with compacted granular material. Excess excavation in rock trenches shall be 
filled with concrete (15N/mm2 compressive strength) up to 150mm below the pipe invert. 

 

Mechanical Excavation 
Mechanical excavation shall be employed only if the subsoil is suitable and only in such manner 
which will allow adequate support of the excavations. The Contractor shall ensure that there are 
no pipes, cables, mains or other services or property which may be disturbed or damaged by its 
use. 

 

Excavation for Pipelaying 
The width of trench excavation shall be the minimum required for efficient working after 
allowance has been made for any timbering and strutting, and shall not exceed the widths 
described in the Contract.   At any one spread the maximum length of open trench shall not, 
without the prior approval of the Project Manager, exceed 100 metres. 

 

Trenches in rock for  pipes up to 100mm bore shall  be excavated to provide a minimum 
clearance of 100 mm around the outside of the pipe and joints. For pipes exceeding 100mm 
bore the minimum clearance shall be increased to 150mm. 

 

Where the trench is in rock or rocky ground the Contractor shall excavate the pipe trench to a 
depth of 150mm below the invert of the pipe and refill with compacted granular fill. 
 
The materials for re-use excavated from trenches shall be stockpiled at the sides of the trench 
except where this would obstruct any road or footpath and prevent the passage of traffic or 
pedestrians. In such cases the Contractor shall excavate the trench in such lengths and stockpile 
the excavated materials at such places as the Project Manager may require. 

 

Where excavation for pipe laying is carried out behind thrust blocks on existing pipelines 
the Contractor shall provide adequate support arrangements to transfer thrusts to the 
surrounding ground. 
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Headings 
Excavation for pipes in heading shall be carried out to the approval of the Project Manager and 
to dimensions which will permit a proper inspection to be made. The heading shall be properly 
and securely timbered. The pipe shall be laid on a minimum thickness of 150mm of concrete. 
After the pipe has been laid, jointed and tested the heading shall be filled in short lengths not 
exceeding 1 metre with Grade C15P concrete or as directed. The heading shall be completely 
filled with concrete and hard filling shall then be rammed into the concrete at the crown of 
the heading. 

 

Special precautions shall be taken to prevent a slump in the concrete and to ensure that no slips 
or falls of the heading or in the ground above or in the shafts can take place. 

 

Excavation for Foundations of Structures 
The Contractor shall give sufficient notice to the Project Manager to enable him to inspect and 
approve foundations in advance of placement of the permanent works. The Project Manager 
may withdraw his approval if work is not commenced within 48 hours or the formation 
is subsequently allowed to deteriorate. 

 

If the Project Manager directs a bottom layer of excavation of not less than 75mm thickness shall 
be left undisturbed and subsequently taken out by hand immediately before concrete or other 
work is placed. 

 

Formations which are to receive concrete blinding or a drainage layer shall be covered with such 
blinding or layer immediately the excavation has been completed, inspected and approved by 
the Project Manager. 

 

Surfaces against which permanent works are to be placed shall be kept free of oil, water, mud or 
any material. 

 

No concrete or other materials shall be placed until formations have been approved. Adequate 
notice shall be given to the Project Manager to enable him to examine the formation. 

 

Rock Surfaces under Concrete Structures 
 

Concrete Placed Directly on Rock 
Rock under concrete structures shall be prepared by picking, barring and wedging or other 
methods which will leave the rock in as sound a condition as may reasonably be expected 
according to the rock quality. 

 

Rock surfaces shall be thoroughly cleaned by compressed air and water jet or such means as 
the Project Manager my direct before concrete is placed. 
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Concrete Placed on Capping Layer 
Where instructed the rock  excavation shall be taken down to a depth of 1.0m below the 
underside of the structure and the excavation backfilled with capping materials to the required 
formation level. Capping material shall be granular material. The material shall be compacted in 
150mm layers to achieve a density of not less than 95% maximum dry density at optimum 
moisture content + 5% to 2% as determined by the BS heavy compaction tests to BS 1377. 

 

Explosives 
The Contractor shall at all times take every possible precaution and comply with the Explosives 
Laws of Kenya and regulations relating to the handling, transportation, storage and use of 
explosives and shall at all times when engaged in blasting operations post sufficient warning 
flagmen to the full satisfaction of the Project Managerôs Representative. 

 

The Contractor shall also provide a special proper store for explosives in accordance with local 
regulations and shall provide experienced men with valid blasting licences, for handling 
explosives to the satisfaction of the Project Manager and the authorities concerned. 

 

The Contractor shall at all times make full liaison with and inform well in advance and 
obtain such supervision and permission as is required from the Police and all Government 
Authorities, public bodies and private parties whosoever concerned or affected by blasting 
operations. 

 

Blasting shall only be carried out on those sections of the Works for which permission in writing 
shall have been given by the Project Manager and the relevant authorities and shall be restricted 
to such hours and conditions as may be prescribed. Blasting within 10 metres of existing water 
mains will not be permitted. 

 

Blasting shall be carried out so as not to weaken existing structures or the foundations or ground 
adjacent to the existing and proposed works. The Contractor shall take all necessary 
precautions to prevent loss, injury or accident to persons or property and shall be entirely liable 
for any accident or damage that may result from the use of explosives. 

 

The Contractor shall submit to the Project  Manager for his approval  a  method  statement 
including details of the intended drilling patterns, depths of holes, the amounts of explosives at 
each location and the method or sequence of setting off that he proposes to use. 

 

Excavated Materials Suitable for Re-use 
In so far as they are suitable and comply with the Specification, materials arising from 
excavations shall be re-used in the Works. 

 

During excavation, the Contractor shall ensure that all material suitable for re-use are kept 
separate and set aside and protected as necessary to prevent loss or deterioration. 
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The materials forming the surface and foundations of roads, road verges, tracks and footways 
shall when excavated, and if required for further use, be carefully separated. All hard materials 
shall be kept free from soil or other excavated materials. 
During excavation of pipe trenches the Contractor shall ensure that all granular or other 
approved material suitable for filling around and over pipes shall be kept separate and re-used 
for this purpose. 

 

Paving slabs, bricks and similar surfaces shall be carefully removed and stacked. Prior to the 
commencement of excavation the number of badly broken and unsuitable paving slabs, bricks 
etc. on the line of the excavations shall be agreed with the Project Manager. 

 

In verges and other grass surfaces the grass and top soil shall be stripped and separately 
stacked. 

 

Backfilling of Excavations 
Backfilling shall be thoroughly compacted in layers not exceeding 150mm compacted thickness 
and by means which will not damage the Works. 
Backfilling of reinforced concrete structures shall be with suitable material approved by the 
Project Manager. 

 

ñGranular materialò as backfill is defined as unconsolidated quarry dust, gravel, sand or similar 
in which the clay or silt content is not predominant. The use of angular crushed stone shall not 
be permitted. 

 

Pipe Beddings 
Unless otherwise specified granular material for beddings shall consist of aggregate to BS EN 
12620 and shall conform to the following grading. 

 

Pipe Nominal 

Diameter 

(mm) 

Max Size 

(mm) 
Grading (mm) 

<50 sand N/A 

50 10 10 single-size 

80 10 10 single-size 

100 10 10 single-size 

150 15 10 or 14 single-size 
or 14 to 5 graded 

200 to 500 20 10, 14 or 20 single-sized 
or 14 to 5 graded 
or 20 to 5 graded 
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>500 40 10,14 20 or single-size 
crushed rock 
or 14 to 5 graded 
or 20 to 5 graded 
or 40 to 5 graded 

 

Granular bedding material where specified shall have a Compaction Fraction not greater than 
0.3 as ascertained by the test method described below. 

 

Aggregates for flexible pipes shall consist of sub-rounded or rounded material which will 
not cause damage to or penetrate the pipe material. 

 

Sand bedding material shall consist of approved local sand which material shall have a 
Compaction Fraction ascertained by the test method described below of not greater than 0.3. 
Class A bedding shall consist of Grade C15P concrete bed and surround. 

 

Class A1 bedding shall comprise a 120 degrees cradle of Grade C15P insitu un-reinforced 
concrete under the pipe with selected backfill material to a depth of 300mm above the crown of 
the pipe. 

 

Class  B  bedding  shall  comprise  a  180  degrees  bed  of  single-size  granular  material  in 
accordance with the above table, with selected backfill material to a depth of 300mm above the 
crown of the pipe. 

 

Class S bedding shall comprise a complete surround of granular material in accordance with the 
above table to a depth of 150mm above the crown of the pipe. 

 

Class D bedding shall comprise a hand-trimmed natural bottom to the trench with selected 
backfill material placed around and over the pipe to a depth of 300mm above the crown of the 
pipe. 

 

Granular bedding and selected backfill material, placed around and to a thickness of 300mm 
above the crown of the pipes shall be placed simultaneously on both sides of the pipe in layers 
not exceeding 150mm thickness and compacted by the use of hand rammers taking particular 
care to compact the material under barrel of the pipe and around joints. 

 

In trenches where there is a continuous accumulation of groundwater, the trench shall after 
obtaining the approval of the Project Manager, be over-excavated by 150mm and shall be 
backfilled using compacted granular material in accordance with the above table. 

 

If the quantity of suitable material which can be obtained from the excavations is insufficient, 
the Contractor shall either screen the excavated material or transport suitable material from 
other excavated or borrow pits on the Site. In cases where insufficient material exists on the 
Site, the Contractor shall import suitable material after obtaining the written approval of 
the Project Manager. 
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Compaction Fraction Test 
 

Apparatus required: 
Open-ended  cylinder  250  mm  long  and  150mm  Ñ  5mm  internal  diameter (150mm diameter 
pipe is suitable); 
Metal hammer with striking face 38 mm diameter and weighing 1 kg. 
Rule. 
 

217.2   Method 

Obtain a representative sample, more than sufficient to fill the cylinder (viz. about 10kg). It 
is important that the moisture content of the sample should not differ from that of the main body 
of material at the time of its use in the trench. 

 

Place the cylinder on a firm flat surface and gently pour the sample material into it, loosely and 
without tamping. Strike off the top surface level with the top of the cylinder and remove all 
surplus material. Lift the cylinder up clear of its contents and place on a fresh area of flat 
surface. Place about one quarter of the material back in the cylinder and tamp vigorously until 
no further compaction can be obtained. Repeat with the second quarter, tamping as before, and 
so on for the third and fourth quarters, tamping the final surface as level as possible. 

 

Measure down from the top of the cylinder to the surface of the compacted material. This 
distance in millimetres divided by the height of the cylinder (250mm) is the Compaction 
Fraction of the material under test. 

 

To obtain a representative sample about 50kg of the proposed material should be heaped on a 
clear surface and divided with the spade down the middle into two halves. One of these should 
then be similarly divided, and so on until the required weight sample is left. 

 

Selected Backfill Material 
Backfill in contact with the pipes shall be selected material and shall not contain larges stones, 
rocks, tree roots or similar objects which through impact or by concentrating imposed loads 
might damage the pipes. The material shall be capable of being compacted without the use of 
heavy rammers and should be free of clay lumps or other material larger than 745mm or stones 
larger than the maximum particle size specified for pipe bedding. 

 

Backfilling of Pipe Trenches 
The trench above pipe bedding level (300mm above the crown of the pipe) shall be filled with 
the approved back fill material obtained from the trench excavations, free from clay limps, 
boulders and rock fragments larger than 150mm. 

 

If the quantity of material which can be obtained from the pipe trench excavation is insufficient, 
the Contractor shall either screen the excavated material or transport suitable material from other 
excavations or borrow pits on the Site. In cases where insufficient material exists on the Site, 
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the Contractor shall import suitable material after obtaining the written approval of the Project 
Manager. 

 

The material shall be placed in layers not exceeding 150mm thickness and compacted by the 
use of rammers to achieve a density of not less than 95% maximum density at optimum moisture 
content +5% to -2% as determined by the BS Heavy Compaction Test to BS 1377. 
For trenches in fields and open areas where agreed by the Project Manager the trench backfill 
shall be compacted to obtain a density of not less than 85% maximum dry density at optimum 
moisture content +5% to -2% as determined by the BS Heavy Compaction Test to BS 1377. 
 
The density of the compacted fill shall be determined by the Contractor using the ñsand 
replacementò method as directed by the Project Manager. 

 

Before backfilling trenches the Contractor shall obtain approval from the Project Manager of 
the methods he proposes to use and shall demonstrate by means of tests that the specified 
compaction can be achieved. The method of compaction shall at all times be to the approval of 
the Project Manager. 
 
Where ground water conditions are such that the bedding material would be likely to act as 
a carrier for ground water from higher of lower ground, the Project Manager may instruct 
flow barriers of suitable selected earth or concrete to be inserted in lieu of bedding material. 
Such barriers to be erected at reasonable intervals close to flexible joints in the pipe. 

 

Making Good Subsidence after Backfilling 
Backfilling, whether in  foundations or in pipe  trenches, shall be thoroughly compacted by 
ramming and any subsidence due to consolidation shall be made up with extra compacted 
material. 

 

Should subsidence occur after any surface reinstatement has been completed the surface 
reinstatement shall first be removed, the hollows made up, and then the surface reinstatement 
re-laid. 

 

Any subsidence that occurs adjacent to the Site of the Works which is attributable to 
the Contractorôs activities shall be reinstated to the full satisfaction of the Project Manager. 

 

Removal of Timbering from Excavations 
Timbering shall be removed from the excavations before or during the process of backfilling 
except in so far as this removal of timber would be likely to cause damage to adjacent property, 
structures or structure foundations in which event the Contractor shall leave in the excavation 
such timbering as he considers necessary or as may be ordered by the Project Manager. 

 

Reinstatement of Surfaces 
All surfaces whether public or private that are affected by  the Works shall be reinstated 
temporarily in the first instance and when the ground has consolidated fully the Contractor shall 
reinstate the surfaces permanently. 
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Temporary reinstatement and permanent reinstatement of all surfaces, affected by the 
operations of the Contractor shall be carried out and maintained to the satisfaction of the Project 
Manager and the responsible authority or owner. 
 
Temporary reinstatement shall be carried out immediately the trenches are backfilled. Permanent 
reinstatement shall not be carried out until the ground has consolidated completely. The Contractor 
shall inform the Project Manager before carrying out this work. In the event of further settlement 
occurring after completion of the permanent reinstatement the Contractor shall forthwith make 
good the reinstatement to the approval of the Project Manager or responsible authority. 
 
For the purpose of temporary and permanent reinstatement in bitumen and surfaced roads the 
surface width of trenches shall be increased by 150mm on each side of the trench for a depth of 
75mm to provide a solid abutment for the surfacing material. 
 
Reinstatement of surfaced roads shall be carried out to the approval of the relevant authority.  The 
responsible authority shall have the right to carry out permanent reinstatement at the Contractorôs 
expense. 
 
Trenches in open ground shall be reinstated to the condition in which the ground was before 
excavation was commenced. The final surface of the trench shall be flush with the surrounding 
ground. 

 

In verges and other grass surfaces and after the backfilling had been thoroughly consolidated 
the topsoil shall be re-laid rolled and planted with grass or other vegetation as directed by the 
Project Manager as may be necessary and watered until the grass has become well established. 
Should the planting fail it shall be replanted as required until satisfactory growth is obtained. If at 
any time any reinstatement deteriorates the Contractor shall restore it to a proper condition 
immediately. 
 
Should the Contractor not remedy the defect to the Project Managerôs satisfaction forthwith any 
remedial work considered necessary may be undertaken by the Employer and/or the responsible 
authority at the Contractorôs expense. 
 
All trees, shrubs and plants shall be carefully transplanted and shall be returned to their original 
location after the refilling of the excavations. Return of old or mature trees may be waived in cases 
where the age of the tree makes return impracticable, and approved tree seedlings shall be planted 
in their place. Topsoil shall be carefully set aside and replaced at the surface of the backfilling. 

 

The trenches shall be refilled and rammed solid as specified in the Contract and shall not be topped 
up above the original surface level to allow settlement. 
 
If any trench becomes dangerous the Project Manager may call upon the Contractor for its 
reinstatement at three hoursô notice and failing this to have the work done by others at the 
Contractorôs expense. 
In the case of footpaths the trench shall be refilled and rammed as specified to within 125mm of 
the surface. A foundation layer of 100mm compacted thickness of approved crushed limestone 
shall then be laid and compacted. The surface shall be cleaned and primed and the footpath 
surfacing shall be temporarily reinstated with 25mm compacted thickness of 14 mm nominal size 
dense wearing course macadam laid and compacted so as to achieve a dense, smooth and even 
course surface using a roller of 750 to 3000kg mass. Any kerbs shall be reinstated to their original 
condition. 
 
The trench surface shall be thus maintained until the end of the Period of Maintenance or 
permanent reinstatement is ordered by the Project Manager. Where permanent reinstatement is 
ordered by the Project Manager the temporary surface and part of the foundation shall be removed 
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to 50mm depth to permit the construction of a tiled or paved surface to match the original surface. 
An approved tiled or paved surface shall then be laid and bedded on sand or mortar to an even 
finish. 

 

Safety of Excavations in Roads 
Where the surface of the road (other than that which lies immediately above the trench) is 
damaged either by the concentration of traffic caused by an open trench, by subsidence or other 
causes arising from the operations of the Contractor, he shall permanently reinstate the whole of 
the surface so damaged to its original condition. 
 
The Contractor shall ensure that trenches and reinstatement are maintained in a safe condition 
and shall take immediate action to remedy any deterioration which renders the works unsafe. If 
in the opinion of the Project Manager any excavation or reinstatement is in a dangerous 
condition the Contractor shall immediately remedy the defect. Should the Contractor fail to carry 
out the reinstatement promptly the work any be carried out by others at the Contractorôs 
expense. 

 

Temporary Reinstatement of Asphalted Roads 
In all asphalted or bitumen sprayed roads the trenches shall be refilled and compacted to the 
underside of the original road surface. A sub-base layer shall then be laid consisting of 
approved free drainage granular material conforming to the following grading limits: 

 

100%  by weight passing 50mm sieve  
75% - 95% by weight passing 25.4mm sieve  
40% - 75% by weight passing 9.51mm sieve 
30% - 60% by weight passing 4.75mm sieve 
20% - 45% by weight passing 2.0mm sieve 
15% - 30% by weight passing 425mm sieve  
5% - 15% by weight passing 72mm sieve. 

 

A base layer shall then be laid consisting of approved crushed limestone material conforming to 
the following grading limits. 

 

100% by weight passing 50mm sieve 

60% - 80% by weight passing 20mm sieve 

25% - 40% by weight passing 5mm sieve 
 

The materials shall have a plasticity index of not exceeding 6%. The materials forming the sub- 
base and foundation shall be laid in layers, brought to optimum moisture content and compacted 
to 95% of the maximum dry density as determined by Part 4 Clauses 3.3/3.4 BS 1377:1990. 

 

Prior to application of the temporary reinstatement the surface of the road foundation shall be 
cleared of all dust, debris and other deleterious matter and shall then be primed with one 
application of prime coat MC-70 or similar approved. All joints with adjacent road surfacing shall 
be cut straight and vertical and primed. 
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The road surfacing shall be temporarily reinstated with 25mm finished thickness of asphaltic 
concrete. The asphaltic concrete shall be laid and compacted so as to achieve a dense smooth 
and even surface using a roller of not less than 12 tonne mass. 

 

The surface shall be maintained until the end of the period of Maintenance or until instructions 
are given for the permanent reinstatement to be carried out. The surface shall not be topped up 
above the original surface level to allow for settlement. 

 

Temporary Reinstatement of Unmade Roads 
In all unmade roads the trenches shall be refilled and compacted as specified in the Contract to 
within 150mm of the surface. 
 
The trench shall be surfaced with 150mm compacted thickness of base layer material as specified 
above. 

 

The surface shall be maintained until the end of the Period of Maintenance and shall not be 
topped up above the level of the original surface to allow for settlement. 

 

Permanent Reinstatement of Asphaltic Roads 
Where instructions are given that permanent reinstatement is to be carried out then the 
temporary asphaltic concrete surface and part of the foundation layer shall be removed to a 
minimum depth of 200mm and the surface of the foundation shall be rolled, all dust and debris 
removed, joints cut straight and vertical. 

 

The permanent reinstatement shall comprise crushed limestone material to a total compacted 
thickness of 150mm and the wearing course 50mm compacted thickness of 14 mm nominal size 
dense wearing course asphaltic concrete. The laying and finishing of the coated macadam shall 
be carried out so as to achieve a dense, smooth and even surface using a roller of not less than 
12 tonnes mass. 

 

Forming Banks and Filled Areas 
The filling to be used in the embankments and filled areas shall be material selected from that 
arising from surplus excavation (unless otherwise defined in the Particular Specification), the 
material being placed according to its nature as shall be directed by the Project Manager. The 
fill shall be placed in layers not exceeding 150mm thick, each layer being thoroughly compacted 
by an approved roller to the satisfaction of the Project Manager. 

 

Restoration of Borrow Areas, Spoil Tips and Quarries 
Any spoil tips, quarries or other borrow area developed by the Contractor for the purpose of the 
Works shall be finished to safe and fair slopes to the approval of the Project Manager. 

 

Top soiling and Grassing 
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Where required surfaces shall be soiled with fine sifted soil or silt not less than 100 mm 
compacted thickness which shall be raked and brought to a fine tilth. 

 

Surfaces required to be grassed shall be planted with approved local grass at a spacing of 
200mm x 200mm. The grassed area shall be replanted if the first or subsequent operation is 
unfruitful or if for any reason the grass is destroyed. Grassed areas shall be watered and 
attended until the grass has become well established. 

 

The soiling and planting of the grass in slopes shall be carried out immediately the slope is 
formed and the grass shall be kept weeded and cut until the work is accepted at the time of the 
Certificate of Completion. 

 

The Contractor shall supply attendance during the Defects Liability Period to ensure that all 
planted grass is kept weeded and cut, and if necessary watered. 

 

Free Draining Fill 
Free draining fill for use as backing to wall shall consist of sound hard stone or broken rock or 
concrete derived from demolition of structures. The particles shall be roughly cubiform and shall 
be between 75mm and 25mm in size. All smaller particles, Dust, rubbish and organic matter 
shall be excluded. 

 

Hardcore 
Hardcore shall consist of sound hard stone or broken rock or concrete derived from excavations 
or demolition of structures and shall be graded from 150mm to 50mm in size, except that 
sufficient but not excessive blinding materials of smaller sizes may be permitted at the discretion 
of the Project Manager. 
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SECTION 3. CONCRETE WORKS – GENERAL 

Scope 
The standard of materials and of workmanship shall not be inferior to the recommendations of 
the current: 

 

BS EN ï 1992 ï Structural Use of Concrete 
 
The requirements outlined in the above documents must be read with those of this Section of 
the Specification and where any conflict exists between the recommendations of the above 
and of this Specification, the requirements of the Specification shall prevail. As and when 
required by the Project Manager the Contractor shall prepare and submit, before commencing 
the work, a time chart (additional to the general programme) detailing the various operations 
for concrete work. 

 

No material shall be used in the Works until prior approval for its use has been given by 
the Project Manager; neither shall any change in the nature, quality, kind, type, source of 
supply or manufacture be made without the Project Manager's permission. 

 

Names of manufacturers and test certificates for materials not supplied by the Employer shall 
be supplied as soon as possible to the Project Manager. 

 

The cost of providing samples and the cost of carrying out tests required by Clause 306 
(except as otherwise provided in the Conditions of Contract) together with the cost of 
supplying equipment for sampling and site testing indicated in columns 3 and 4 of Table 3.8 
of this Section of the Specification shall be borne by the Contractor. 

 

During the progress of the Works, consignment notes for materials not supplied by the 
Employer shall be supplied to the Project Manager giving details of each consignment. 

 

The Contractor shall provide all samples required by the Project Manager as soon as possible 
after contract award. No deliveries in bulk shall be made until the samples are approved by 
the Project Manager. All condemned material shall be removed from the site within 24 hours. 

 

A competent person approved by the Project Manager shall be employed by the Contractor 
whose duty will be to supervise all stages in the preparation and placing of the concrete. All 
cubes shall be made and site tests carried out under his direct supervision, in consultation 
with the Project Manager. 

 

All materials which have been damaged, contaminated or have deteriorated or do not comply 
in any way with the requirements of these Preambles shall be rejected and shall be removed 
immediately from the site at the Contractorôs expense. No materials shall be stored or 
stacked on suspended floors without the Project Managerôs prior approval. 

 

The use of the word "approved" in this Specification refers to the approval of the Project 
Manager or his delegates. 
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Cross-references between certain clauses of this Specification have been shown in brackets 
following the particular item. 

 

302  Concrete 
 

302.1   Requirements 

The mix proportions shall be selected to ensure that the workability of the fresh concrete 
is suitable for the conditions of handling and placing, having regard to the structural 
element being constructed, the disposition of reinforcement, and taking full account of the 
environment to which it will be subjected. 

 

The minimum cement contents and maximum water/cement ratios of designed mixes shall 
be as given in Table 3.1. 

 

The maximum cement content in any mix shall not exceed 425 kg/m3 for normal structures 
and 500 kg/m3 for liquid retaining structures. 

 

In all cases of mix proportioning, the added water shall be included with due allowance for 
the moisture contained in the aggregates and shall be the minimum consistent with the 
workability requirements.  

Table 3.1 Minimum Cement Contents 
 

Additional Requirements when Exposed to Sulphate Conditions (All Structural Concrete) 
Concentration of Sulphates 
(expressed as SO3) 

Minimum Cement Content 
(kg/m3) Maximum Aggregate 
Size 

Maximum 
Water/ Cement 
Ratio 

In soil 
(Total SO3) 

In  
ground 
water 
Parts per 
100,000 

Type of 
Cement 

40 mm 20 mm 10 mm 

< 0.2 < 30 No Special Precautions - 
0.2 - 0.5 30 - 120 OPC or 

CEM1,II 
or IV 
per 
KS1725 

300 330 370 0.50 

  SRPC 250 280 320 0.55 
0.5 - 1.0 120 - 250 OPC or 

CEMI, II 
or IV 
per 
KS1725 

Not permitted - 

  SRPC 300 330 370 0.50 
1.0 - 2.0 250 - 500 OPC or 

CEMI, II 
or IV 
per 
KS1725 

Not permitted - 
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  SRPC 340 370 410 0.45 
> 2.0 > 500 SRPC Ditto but with protective coating 0.45 

 

OPC - Ordinary Portland Cement 
SRPC  - Sulphate Resisting Portland Cement 

 

302.2  Strength 
 

The characteristic strength of concrete means that value of the 28-day cube strength below 
which 5% of all possible test results would be expected to fall. 

 

The relationship between grade of the concrete and its characteristic strength shall be as 
given in BS 5328. The grade of concrete to be used in particular locations shall be as given in 
Table 3.2 unless noted otherwise on the drawings. 

 

Table 3.2 Concrete Strength Requirements 

 

Location Maximum 
Coarse 
Aggregate Size 
(mm) 

Grade
 o
f Concrete 
(BS 5328) 

Blinding Concrete 
General Structures 
Liquid Retaining Structures 

 

20 or 40 
20 

 

C15P 

Blinding Concrete - Sulphate Condition 20 C20P 
Substructure thickness less than 400 mm 20 C25D 
Substructures, walls and slabs more than 400 mm 20 or 40 C25D 
Superstructures, Normal Concrete 20 C25D 
Liquid Retaining Structures 20 C30D 
Fine Concrete 10 C25D 
Precast Concrete 10 or 20 C30D 

 

In the above table suffix P means a prescribed mix, D means a designed mix and A means a design mix 
complying with the requirements of BS 8007. 

 

302.3  Mixes 
 

Designed Mixes 
Proportions shall be determined in accordance with the "Design of Normal Concrete Mixes" published 
by the United Kingdom Department of The Environment and obtainable from:- 

 

Building Research Establishment and Bookshop Garston 
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Watford 
WD2 7JR 
ENGLAND 

 

Tel: +44 1923 894040 
Fax: +44 1923 664010 

 

Or other approved methods, for the requirements set out in this Specification. 
 

For the purpose of determining the design mean strength of the concrete a margin shall be added 
to the characteristic strength for the particular grade of concrete. This design margin shall be 
assessed on the degree of control reasonably to be expected in the manufacture of the concrete 
and shall neither be less than 5.0 N/mm2 nor less than 1.64 times the standard deviation. Until 
such time as the standard deviation has been assessed the margin shall be not less than 7.5 N/mm2. 

 

Details of the designed mixes shall be forwarded immediately to the Project Manager for his approval. 
 

Prescribed Mixes 
Proportions for the several grades of concrete shall conform to the requirements of Tables 3.3 and 3.4. 
 

(d)        Chloride Content 
 

The total chloride content of the concrete mix shall comply with the requirements of BS 8500: Part 
2: Section 5 
 

Quality Control 
 

The principal basis of control shall be by comparison of the results of the compression cube tests at 
28 days, except for small quantities of concrete whose strength can be otherwise derived and 
which is permitted for use by the Project Manager. 40 sample cubes shall be made initially in 
eight samples each day for five days of concreting and thereafter one sample per 25 m3 of concrete 
but not less than one sample for each day's concreting. 
 

Where materials are of an unfamiliar grading or type, compression cube tests shall be carried out at 7 
days and adjustments made in advance of the main control methods outlined above. 
 

Cube test results will be examined individually in 10 consecutive sets of four and the standard 
deviation and mean strength of each set calculated. The concrete mix proportions will only be 
acceptable if all of the following requirements are complied with: - 
 

Not more than two results in 40 are less than the characteristic crushing strength. 
 

No value of the average for any set of four results is less than the characteristic strength plus 
one-half of the design margin (Clause 302). 
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When 40 results have been obtained and the mean strength and standard deviation are calculated, 
the mean strength minus 1.64 times the standard deviation shall be greater than the characteristic 
strength. 
 

Where the results do not conform to the above requirements the following action shall be taken:- 
 

Adjustments to the mix shall be made to obtain the strength required. 
 

In the case where any result is less than 80% of the characteristic strength the structural 
implications shall be considered and action taken as ordered by the Project Manager (as provided for 
in Clause 305). 
 

For those Prescribed Mixes required to be tested, requirements (i) and (ii) only will be 
applicable. 
 

Production 
 

Aggregates and cement shall be proportioned by weigh-batching, and water shall be proportioned 
by volume. Subject to the prior approval of the Project Manager volume- batching of aggregates 
may be used for small sections of works, but volume batching of cement will in no case be 
accepted. The Contractor may, however, so proportion the mix that each batch shall use a whole bag 
or bags of cement, the weight of which is known precisely. Where permission has been given for 
volume batching of aggregates, all gauge boxes shall be accurate and due allowance shall be made 
for the bulking of the aggregates in assessing the correct volume to be used. 
 

The aggregates and the cement shall be thoroughly mixed in a clean mechanical mixer for a period 
of time agreed with the Project Manager and the water added on the basis of the approved 
design. 
 

The amount of water added shall conform to the requirements of Clause 302. 
 

Batching mixing machines shall comply with the requirements of BS 1305. They shall be provided 
in such numbers and of such capacity as to ensure a continuous supply of freshly mixed concrete 
at all times during construction. 
 

Target strength for trial mix = 1.3 x Characteristic Strength 

Target strength for works = 1.2 x Characteristic Strength 
 

Continuous mixing machines shall be used only with the written permission of the Project 
Manager. 
 

Not less than 30 days prior to the installation of the Contractor's plant and equipment for 
processing, handling, transportation, storing and proportioning ingredients, and for mixing, 
transporting and placing concrete, the Contractor shall submit drawings for approval by the Project 
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Manager, showing proposed general plant arrangements, together with a general description of 
the equipment proposed for use. 
 

After completion of installation, the operation of the plant and equipment shall be subject to the 
approval of the Project Manager. 
 

Where these Preambles, the Bills of Quantities or the Drawings require specific procedures to be 
followed, such requirements are not to be construed as prohibiting use by the Contractor of 
alternative procedures if it is approved by the Project Manager, prior to use of such alternatives. 
 

Approval of plant and equipment or their operation, or of any construction procedure, shall not 
operate to waive or modify any provision or requirements contained in the Preambles governing 
the quality of the materials of the finished work. 
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Table 3.3 Prescribed Mixes - Mass of Dry Aggregate to be Used With 100 kg of Cement 

 

Grade of 
concrete 

Nominal maximum size
 of aggregate (mm) 

40  20  14  10  

 Workability Medium High Medium High Medium High Medium High 

 Range for standard sample 
(mm) 

50-100 80-170 25-75 65-135 5-55 50-100 0-45 15-65 

 

 

C7.5P 
C10P 
C15P 
C20P 
C25P 
C30P 

Total aggregate kg 
 

1080 
900 
790 
660 
560 
510 

kg 
 

920 
800 
690 
600 
510 
460 

kg 
 

900 
770 
680 
600 
510 
460 

kg 
 

780 
690 
580 
530 
460 
400 

kg 
 

N/A 
N/A 
N/A 
560 
490 
410 

kg 
 

N/A 
N/A 
N/A 
470 
410 
360 

kg 
 

N/A 
N/A 
N/A 
510 
450 
380 

kg 
 

N/A 
N/A 
N/A 
420 
370 
320 

 
 
 
N/A not applicable 

 

 

 

 

 



 

183 
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Table 3.4 Prescribed Mixes - Percentage by Mass of Fine Aggregate to Total Aggregate 

Grade  of 
concrete 

Nominal 
maximum  size 
of aggregate 
(mm) 

40  20  14  10  

 Workability Medium High Medium High Medium High Medium High 

C7.5P } 
C10P } 
C15P } 

 30-45  35-50  N/A  N/A  

 
C20P } 

} 
C25P } 

} 
C30P } 

Grading Zone 1 
 

2 
 

3 
 

4 

 

35 
 

30 
 

30 
 

25 

 

40 
 

35 
 

30 
 

25 

 

40 
 

35 
 

30 
 

25 

 

45 
 

40 
 

35 
 

30 

 

45 
 

40 
 

35 
 

30 

 

50 
 

45 
 

40 
 

35 

 

50 
 

45 
 

40 
 

35 

 

55 
 

50 
 

45 
 

40 

 

 

N/A implies óNot Applicableô 
 

Notes on the use of Tables 3.3 and 3.4 
 

NOTE 1. The proportions given in the tables will normally provide concrete of the strength in 
N/mm2 indicated by the grade except where poor control is allied with the use of poor materials. 

 

NOTE 2. For grades C7.5P, C10P and C15P a range of fine-aggregate percentages is given; 
the lower percentage is applicable to finer materials such as zone 4 sand and the higher 
percentage to coarser materials such as zone 1 sand. 

 

NOTE 3. For all grades, small adjustments in the percentage of fine aggregate may be required 
depending on the properties of the particular aggregates being used. 

 

NOTE 4. For grades C20P, C25P and C30P, and where high workability is required, it is advisable 
to check that the percentage of fine aggregate stated will produce satisfactory concrete if the 
grading of the fine aggregate approaches the coarser limits of zone 1 or the finer limits of zone 4. 

 

Cement 
 

Cement shall, as a minimum, meet the requirements of CEMI-32.5, CEMII-32.5 or CEMIV-
32.5 in accordance with Kenya Standard KS 1725 Part 1 (Composition, Specifications and 
conformity criteria for common cements) and Part 2 (conformity Evaluation). Concrete for power 
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floated floors shall as a minimum meet the requirements of CEMI-42.5, CEMII-42.5 or CEMIV-
42.5. 

 

Approval to the use of cement manufactured to the above standards or any other approved 
standards shall be subject to the Contractor demonstrating that the resulting concrete shall meet 
the strength requirements as given in the drawings and the relevant sections of the Concrete 
Specifications. 

 

Pulverised-fuel ash shall have a maximum colour index of 6 (Colour comparator disc reference 
No. 296570) when measured using the Lovibond Colour Comparator system as recommended 
in BS 3892: Part 1 Appendix H, Clause H8. 

 

Cement shall be fresh when delivered to Site and the consignments shall be used in the order of 
their delivery. The Contractor shall mark the date of delivery on each consignment and each 
consignment shall be stored separately and in such manner as to be easily accessible and 
identifiable. 

 

No cement in bags or other containers shall be used unless these and the manufacturer's seals 
are intact at the time of mixing. 

 

If the cement is delivered in bags it shall be stored in a waterproof shed or building at a temperature of not 
less than 8oC and the bags shall be  placed on dry boards above the floor to prevent deterioration or 
contamination from any cause. 
 

Bulk cement may be used provided it is stored in an approved container. 
 

The Contractor shall not use cement which has hardened into lumps, but subject to removal of the lumps 
by screening, the Project Manager may allow such cement to be used in non-structural concrete mixes. 
 

Cement of different types shall be kept separate in storage and shall not be mixed together in the 
production of concrete. 
 

Aggregates 
 

The Contractor shall investigate the proposed aggregate sources in detail and shall submit a comprehensive 
report with technical information and data which shall include the following: 
 

Location. Only Sources equipped with facilities adequate for the production of the materials as specified 
and in such quantities as shall be required for the prompt execution of the Contract shall be approved. 
 

Petrology of sources and possible or likely variability during the Contract period. 
 

Method of production 
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Schedule of available and proposed processed aggregates by size, including details of actual screen sizes to 
produce each aggregate. 
 

Test data as applicable for each aggregate type and size based upon representative samples and tested in 
accordance with the appropriate British Standards. 
 

A detailed statement of the aggregate proposed for use in each grade of concrete. 
 

Samples of all aggregate, including fine aggregates and sand shall be submitted to the Project Manager 
for his approval. All samples shall be taken in accordance with BS 812 and shall weigh not less than the 
minimum weight indicated on Table 1 of that Standard. 
 

The Contractor shall produce with each consignment or at intervals directed by the Project Manager a 
certificate signed by the Supplier, or other approved analyst, giving fully detailed chemical and physical 
properties of all aggregates together with a sieve analysis carried out in accordance with the appropriate 
British Standard. 
 

Any changes in the particulars of the aggregates which occur during the course of the Contract must be 
notified to the Project Manager without delay. 
 

The aggregates shall be stored on Site in separate stockpiles so arranged as to prevent the intermingling of 
the various aggregate sizes. The stockpiles shall be suitably protected to prevent contamination of the 
aggregates from the ground, rubbish or by leaves, dust or other windblown materials. 
 

Aggregates shall conform to the requirements of "Acceptable Standards" of Table 3.8. 
 

Building sand for mortar and similar uses and aggregates for concrete shall comply to BS 882 and shall 
be perfectly clean and free from all foreign matter and shall not consist of, nor contain argillaceous limestone 
or shells. 
 
Where the nominal size specified exceeds 37.5 mm the grading shall be subject to the Project Manager's 
approval or in accordance with his directions. 
 

Unless otherwise agreed with the Project Manager, single-sized aggregates shall be used in batching and 
mixing concrete. 
 

The following impurities in both fine and coarse aggregates shall not exceed the limits stated in the 
following clauses. 
 

The total chloride content of the concrete mix arising from the aggregate together with that from any 
admixtures and any other source, expressed as a percentage of chloride ion shall not in any circumstances 
exceed 0.1%. 
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Note: Marine aggregates and some inland aggregates contain chlorides. Both should be selected carefully 
and marine aggregates necessitate efficient washing to achieve the 0.1% chloride ion limit. Wherever 
possible, the total chloride content should be calculated from the mix proportions and the measured chloride 
content of each of the constituents. 
 

Concrete made with some aggregates exhibit Alkali-Silica Reaction (ASR). This phenomenon is 
particularly detrimental in structures subject to wetting and their use will not be allowed in such 
structures. 
 

Prior to acceptance of an aggregate as inert to alkali reaction the report of a qualified geologist, appointed 
by the Project Manager on the suitability or otherwise of materials shall be obtained following 
examination of all types of material that the proposed sources will yield during the course of the contract. 
The Project Manager may require that samples be taken from boreholes and if the contract extends over 
a long period then more than one report shall be obtained. 
 

The Project Manager may order further tests to be carried out on the aggregates proposed by the Contractor 
for the structures in connection with this Contract before permission is given to use the aggregates 
proposed by the Contractor. 
 

Where allowed by the Project Manager to use reactive or potentially reactive aggregates in certain 
structures the Contractor shall take all suitable measures to prevent deterioration of concrete due to alkali-
silica reaction. Such measures shall include the use of cement with an acid soluble equivalent of sodium 
oxide content (Na2 O + O.658K2 O) of less than 0.6%. The reactive alkali content of the concrete mix shall 
in no circumstances exceed 3 kg/mį. 
 

The Alkali-Silica Reaction (ASR) in hardened concrete is also affected by the water-cement ratio. 
Therefore, where ASR aggregates are used, with the permission of the Project Manager, the water- cement 
ratio shall be kept to a minimum (in the region of 0.4). 
 

Aggregates required for use in the construction of concrete water retaining, water excluding and other similar 
structures shall have a low drying shrinkage and the water absorption shall not exceed 3%. 
 

The absorption of the aggregates shall be measured in accordance with BS 812, Part 2. 
 

Aggregates of rounded shape or otherwise capable of producing a concrete of good workability with the 
minimum addition of water shall be preferred. 
 

Dust or flour resulting from crushing the aggregate shall not be allowed to contaminate the stockpiles. When, 
in the opinion of the Project Manager such contamination has taken place it shall be removed by an approved 
means or otherwise the aggregate shall be rejected. 
 

For mass concrete, in order to improve the consistency of the mix, dust or flour resulting from 
crushing the aggregate, which may be subjected to test, be included in controlled quantities to 
supplement the fine aggregate. 
Except where aggregates have been otherwise specified on the Drawings the grading of aggregates shall be 
as follows: 
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Coarse Aggregate: 
 

10 mm max. size, graded, for all "fine" concrete. 
 

20 mm max. size, graded, for all reinforced concrete in beams and for walls and slabs not greater than 
400 mm thick. 

 

40 mm max. size, graded, for all reinforced concrete walls and slabs in excess of 400 mm thick. 
 

Fine Aggregate: 
 

Where aggregates conforming to Zones 2 or 3 of BS 882 are available they shall be used. 
 

For Prescribed Mixes, Zones 1, 2, or 3 aggregates only shall be used. 
 

Fine and coarse aggregates shall be as defined by and be of the quality and nature required by BS 882. In 
addition they shall be chemically inert to alkali reaction. 
 

Water 
 

The Contractor shall supply all water, make all arrangements and pay all charges in respect of such supply. 
Where water can be obtained from a public water supply it shall be used. 
 

Where water cannot be obtained from a public supply it shall be tested in accordance with BS 3148 and if 
necessary shall be treated to assure compliance therewith. 
 

Water for washing and curing shall be such that it will impair neither the strength of the finished 
concrete nor its appearance. 
 

Admixtures 
 

General : The quantity and method of using admixtureôs shall be in accordance with the manufacturerôs 
recommendations and in all cases shall be subject to the approval of the Project Manager. Unless 
otherwise specified or approved by the Project Manager, an admixture shall comply with one of the following 
:- 
 

BS 1014 (Pigments for Portland cement and Portland cement products). BS 

5075 (Concrete admixtures except chloride based admixtures). 

In all cases the Contractor shall provide the following information for the Project Managerôs approval: 
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the quantity to be used, in kilograms per kilogram of cement and in kilograms per cubic metre of concrete; 
 

the detrimental effects caused by adding a greater or lesser quantity in kilograms per cubic metre of concrete; 
 

the chemical name (s) of the main active ingredients; 
 

whether by the Project Manager, the Contractor shall demonstrate the action of an admixture by means of trial 
mixes. 
 

Calcium chloride. The use of calcium chloride in any form is prohibited. 
 

Control of Alkali-Silica Reaction 
 

The risk of cracking and expansion due to alkali-silica reaction shall be minimised by compliance with 
the specification and guidance notes set out in Technical Report No. 30 of the Concrete Society, 
Riverside House, 4 Meadows Business Park Station Approach, Blackwater, Camberley, Surrey, GU17 
9AB Fax: +44 (0) 1276 607141, Website: www.concrete.org.uk. 

 

303  Reinforcement 
 

303.1  Steel 

Reinforcement shall be: 
 

Plain round mild steel or High Yield steel bars conforming to BS 4449. 
 

Cold worked steel bars conforming to BS 4449: 1988. 
 

Fabric reinforcement made of cold drawn high tensile bars conforming to BS 4483. 
 

The Contractor shall obtain from his suppliers certificates of the mechanical and physical properties of 
the reinforcement and shall submit them to the Project Manager for approval, except where 
reinforcement has been supplied by the Employer. The frequency of sampling and the method of 
quality control shall be in accordance with Table 4 and Clause 20 respectively of these British 
Standards. All high yield and cold worked bars (except in welded fabric reinforcement) shall be 
deformed bars complying with Classification Type T2 for bond strength in accordance with BS 4449. 
Where galvanised reinforcement is specified, galvanising shall comply with the requirements of BS 
729, Part 1. 

 

Storage 
 

http://www.concrete.org.uk./
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Reinforcement shall be stored on Site under cover and supported clear of the ground and in such 
manner as to make identification easy. Supports shall be such that distortion of the steel is avoided 
and contamination and corrosion prevented. 

 

Bending and Fixing 
 

The Contractor shall provide on Site facilities for cutting and bending reinforcement whether he 
is ordering his reinforcement bent or not and shall ensure that a token amount of straight bar is 
available on Site for bending as and when directed by the Project Manager. 

 

Reinforcement shall be wire brushed and cleaned at the Contractor's expense, before and/or after it is 
placed in position, if required by the Project Manager. 

 

The bars shall be cold bent in strict accordance with the drawings and the Contractor shall be 
responsible for the accuracy of the bending. Bending dimensions shall be worked to the tolerances 
indicated in BS 4466 and BS 8110 table 3.28. Bars in which any errors in bending are beyond the 
limits of the foregoing tolerances shall be replaced at the Contractor's cost by correctly bent new bars, 
or, may be straightened and rebent cold subject to the Project Manager's prior approval.  Any 
discrepancy or inaccuracy found in the drawings shall be notified to the Project Manager immediately. 

 

After bending, reinforcement shall be securely bundled and labelled with weather-proof tags or shall 
be marked with other approved signs by which it can readily be identified. 

 

Before assembling or fixing the reinforcement the dimensions to which it has been bent shall be 
checked by the Contractor against the drawings. 

 

The reinforcement shall be fixed in strict accordance with the drawings as regards cover, spacing and 
position, and suitable precautions shall be taken by the Contractor to prevent the displacement of 
reinforcement during the placing and compaction of concrete. 

 

During concreting a competent steel fixer must be in attendance to adjust and correct the positions of 
any reinforcement which may be displaced. The vibrators are not to come into contact with the 
reinforcement. 

 

Where required to support and retain the reinforcement in its correct position the Contractor shall 
provide templates, stools or other supports at his own cost. He shall allow for cutting to correct length 
all corner lacer bars included in the bar schedules as standard lengths. 

 

Precast concrete support blocks for reinforcement shall be manufactured from Grade C30D "fine" 
concrete to ensure the correct cover thickness. They shall be well cured before use and carefully 
stored on Site to avoid contamination. Plastic and metal supports, chairs, etc. may be used and shall 
be subject to the Project Manager's prior approval. 
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In the case of mild steel, a lap of not less than 40 diameters of the smaller bar shall be provided at the 
junction of two bars for which the lap is not specifically detailed on the Drawings and, in the case 
of High Yield steel, a lap of not less than 50 diameters. 

 

All intersections of bars in walls and slabs and all connections between binders or links and main bars 
in columns or beams shall be tied with soft iron wire ties or with fixing clips which shall not be 
allowed to make contact with the formwork or to project materially into the specified cover. 

 

Unless permitted by the Project Manager, welding of bar reinforcement at intersections or for 
the joining of bars is prohibited. Where permission is granted, welding shall be carried out in 
accordance with the recommendations of the Institute of Welding for the welding of reinforcing bars 
for reinforced concrete construction. 

 

When fixed reinforcement is to be left exposed for more than eight weeks, it shall be thoroughly 
cleaned and painted with neat cement grout. 

 

Where galvanised reinforcement is used any damage suffered by galvanising shall be made good by 
the application of an approved galvanising formulation, before concrete placing is commenced. 

 

No concreting shall be commenced until the Project Manager has inspected the reinforcement in 
position and until his approval has been obtained and the Contractor shall give adequate notice of his 
intention to concrete. 

 

Couplers 
 

Couplers for reinforcement shall be either Standard Swaged Splices or Type II Alpha Couplers 
manufactured by CCL Systems, Unit 4, Park 2000 Millennium Way, Westland Road, Leeds, LS11 
5AL, Telephone: +44 (0) 113270 1221, Fax: +44 (0) 113 277 8977, email: sales@cclstressing.com or 
similar approved. Where bars of different diameters are to be joined a CCL Reducer Sleeve or similar 
shall be used. 

 

Couplers shall be suitable for the type and size of reinforcing bars and shall be capable of developing 
115% of the characteristic strength of the smaller of the reinforcing bars being joined in both tension 
and compression. Couplers shall be installed in accordance with the manufacturer's 
recommendations. Square twisted reinforcing bars shall not be used with couplers. 

 

Formwork 
 

Requirements 
 

The term "formwork" shall be taken to include centering, formwork, strutting, bracing and the like. 
When called upon to do so by the Project Manager the Contractor shall submit his formwork 
proposals for checking and approval by the Project Manager in advance of the concreting. 

mailto:sales@cclstressing.com
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Formwork shall be of such accuracy, strength and rigidity as to carry the weight and pressure from the 
concrete to be placed on or against it, together with all constructional, wind or other loads likely to 
be imparted to it, without producing deformation of the finished concrete in excess of the 
tolerances outlined in Clause 304 and Table 3.5. 

 

All formwork shall be sufficiently tight, without plugging, to prevent loss of grout during the vibration 
of the concrete. When required by the Project Manager, joints between formwork facing boards shall 
be sealed with foam rubber, sealing strips or other approved material. A foam rubber or polyurethane 
strip shall be provided around the tops of all walls and columns before affixing the forms for the next 
lift. 

 

Faces of formwork shall be clean, free from projecting nails, adhering grout and other imperfections 
or defects which would prevent the specified surface finish from being attained. They shall be 
treated with approved mould oil before positioning. Great care shall be exercised to prevent 
reinforcement or steelwork from being contaminated by the oil during erection of the formwork. 

 

Formwork, which as a result of prolonged use or general deterioration does not, in the opinion of the 
Project Manager, conform to the particular requirements set out in this clause, shall not be used. 

 

Through-bolts or ties will not be permitted in liquid-retaining structures. The Contractor shall use only 
such bolts or ties as are capable of being removed in whole or in part so that no part remaining 
embedded in the concrete shall be nearer the surface of the concrete than the specified thickness of 
cover to the reinforcement. 

 

Beam soffits shall be erected with an upward camber of 5 mm for each 3 metres of span. 

Top formwork shall be counterweighted or otherwise anchored against flotation. 

Boxes for forming holes shall be constructed so as to be easily removable without damaging the 
concrete during removal. They shall be properly vented to permit the escape of entrapped air, and 
shall be capable of being sealed, subsequently to prevent the loss of grout. The use of polystyrene 
blocks for the forming of holes, sinkings, etc. will not be allowed except by express permission of the 
Project Manager. 

 

On all external edges risers of the concrete 20 mm chamfers shall be formed. 
 

Openings for inspection of the inside of beam, wall, column and similar formwork and for cleaning-
out purposes shall be formed so that they can conveniently be closed before the placing of concrete. 

 

All props shall be supported on adequate sole plates and shall not bear directly on or against 
concrete. They shall be capable of being released gently and without shock from the supported 
formwork. No appliance for supporting the formwork shall be built into the permanent structure 
without the Project Manager's prior approval. Props for upper-level support shall be placed 
directly over those at lower levels, and the lowermost props shall bear upon work sufficiently mature 
to carry the load. 
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Formwork shall be such as to allow for its removal without damaging the concrete, and in the case of 
suspended floors, for the removal of the beam sides and slab soffits without disturbing the beam-
bottom boards and their props. 

 

Before concreting, the areas which are intended to receive the concrete shall be cleaned by jetting 
with compressed air, and all water and extraneous material removed. 

 

Where timber is used for formwork, it shall be properly cured, free from warp, straight, clean and 
free from loose knots. 
 
Where metal forms are used for formwork, they shall be of the type strengthened by intermediate ribs 
or cross bracing. 

 

Moving formwork may be used where in the opinion of the Project Manager it is appropriate. 
 

Sawn Formwork 
 

Sawn formwork shall produce an ordinary standard of finish consistent with normal good practice for use 
where the face of the finished concrete will not be exposed. The face in contact with the concrete shall consist 
of sawn timber boards, sheet metal or other approved material. 
 

Wrought Formwork 
 

Wrought formwork for use on exposed faces and water retaining faces shall produce a high standard of 
finish consistent with the best practice. The face in contact with the concrete shall consist of wrought 
and thicknessed boards tongued and grooved of not less than 30 mm finished thickness, framed plywood 
or metal panels or other approved material. Joints between boards and/or panels shall be arranged in a 
uniform pattern. 
 

Special Wrought Formwork 
 

Special wrought formwork shall provide the highest standard of finish where the face of the finished 
concrete is to form a particular feature. The face in contact with the concrete shall consist of large smooth 
sheets, unless otherwise specified, arranged in an approved uniform pattern, with joints coinciding with 
possible architectural features, sills, window heads, or changes in direction or surface. Accurate alignment of 
all joints shall be maintained. Wrought boarding and standard steel panels shall not be used unless specially 
faced. 
 

Tolerances 
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Unless otherwise indicated on the drawings, the tolerances of the finished concrete with respect to the 
dimensions shown on the drawings shall not exceed the limits set out in Table 3.5. 
 

Table 3.5 Tolerances of Dimensions for Finished Concrete 

 

Items Tolerances (mm) 
Overall dimensions and 
Levels 

Ñ5 

Column sizes
 
) Beam sizes
 
) 
Wall sizes ) 

 

Ñ5 

Vertical lines out of plumb 5 mm Ñ 15 mm in every 15 m height 
 

Except that in the case of Sawn Formwork the dimensions of the finished concrete shall be not less than 
those shown on the drawings. 
 

Striking and Removal 
 

The recommendations set out in Table 3.6 are given as a minimum requirement for striking formwork: 
 

 

Table 3.6 Striking of Formwork 

 

Item Sulphate Resisting 
and Ordinary 
Portland Cement 
CEM I to KS  1725 
Normal Weather 
(16oC and above) 
Days 

Rapid 
Hardening 
Cement Normal 
Weather ( 16oC 
and above) 
Days 

Portland 
Pozzolana 
Cement or 
CEM IV to 
KS 1725 

Beam Sides, Walls, Columns 1 1 1 
Slabs (props left under) 4 3 5 
Beam Soffits (props left under) 7 5 9 
Removal of props to slabs 8 5 10 
Removal of props to beams 16 8 18.5 
Shafts and Tunnels 1 1 1.5 

 

The removal of props to slabs and beams shall, if directed by the Project Manager, be subject to 
satisfactory results of the relevant 7-day cube crushing tests. 

 

The above striking times are for normal conditions and before deciding on the actual time for each 
case, the Contractor shall consider and extend the period as tabled if: - 
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the span of the structural member under consideration exceeds 6 metres for beams and 3 metres for slabs. 
An additional period of one day for each 500 mm of additional span shall then be allowed; 
 

the dead load of the structural member under consideration forms a large proportion of the total design 
load; 
 

constructional loads coming on to the structural member under consideration are being placed soon after the 
concreting operations and these loads form a large proportion of the total design load; 
 

the setting of the concrete has been retarded for any reasons; 
 

the temperature falls below 8oC. An additional period of half a day shall be added for each day on which the 
temperature falls below 8oC. For temperatures falling below 3oC the additional period to be added shall be one 
day for each day on which the temperature falls below 3oC; 
 

any combination of the above points and other considerations which would call for such a precaution to be 
taken. 
 

the span concerned is part of a continuous spanning system and the adjacent two spans have not been cured 
sufficiently. 
 

Information regarding paragraph (b) above will be supplied by the Project Manager; any other design 
information relevant to the above shall be obtained by the Contractor from the Project Manager. 

 

Concreting 
 

Requirements 
 

The finished concrete shall be dense, durable, impervious to the ingress of water, free from cracks 
and honeycombing, and resistant to wear and mild chemical attack. Special concretes will be the 
subject of their own particular sections of Special Concrete. 

 

Transporting 
 

Concrete shall be transported to the place of final deposit by approved means. 
 

Barrows, spades and other equipment used in the process of transporting concrete shall be thoroughly 
cleaned before each day's work or after a long interruption and they shall be free from hardened concrete. 
 

Concrete shall be transported as soon as possible after mixing, by methods which will prevent the 
segregation, loss or contamination of the ingredients. 
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Proper bridging arrangements for traffic over reinforcement shall be provided so that the reinforcement 
is not distorted, damaged or displaced. 
 

Where approval is obtained for concrete to be conveyed by chutes, these shall have a slope (not exceeding 
1 vertical to 2 horizontal) such as to ensure a continuous flow of concrete. Additional water shall not be 
introduced to assist the flow. If deposition is to be intermittent the chute shall be arranged to discharge into a 
storage hopper. In no case will a clear fall of more than 1 m be permitted at the discharge end of the chute. 
 

Where approval is obtained for pumping the concrete, the pump manufacturer's recommendations shall 
be followed. The pumps used shall be of adequate capacity and power to ensure delivery of a continuous 
supply. The Contractor shall provide adequate alternative arrangements for transporting the concrete in case 
of a breakdown of the pumping equipment. 
 

Wherever transport of concrete is interrupted for any length of time (periods of over half an hour shall be 
treated as such) the chutes, pumps, pipes and any other means of distribution shall be thoroughly flushed out 
and cleaned.  These shall also be flushed out immediately prior to resumption of concreting and shall be 
kept free from hardened concrete. All washwater used shall be discharged outside the formwork and clear 
of any freshly placed concrete. 
 

Placing and Compaction 
 

No concrete shall be placed until the Contractor has obtained approval to do so from the Project Manager. 
When the Contractor intends to place concrete, he shall inform the Project Manager in sufficient time 
to enable him to inspect the reinforcement, formwork and surface on which the concrete is to be placed 
and the Contractor shall provide all facilities for such inspection. 
 

This approval shall be sought by presenting two copies of the completed ñStructural Concrete Approval 
Formò (SCAF) to the Project Managerôs Representative at least 24 hours before intending to concrete. (See 
sample page 23). 
 

Concrete shall be placed within 30 minutes of mixing, to uniform level, in layers not exceeding 500 mm 
deep in such manner as to avoid segregation, and each layer shall be compacted by means of approved 
vibrators to form a dense material free from honeycombing and other blemishes. Compaction by hand 
may be used only with the prior approval of the Project Manager. 
 

At least one internal vibrator shall be operated for every four cubic metres of concrete placed per hour and at 
least one spare vibrator for every three shall be maintained on Site in case of breakdown during concreting 
operations. 
 

Vibration time, the effective radius and other vibration characteristics shall be in accordance with the 
vibrator manufacturer's recommendations. 
If internal vibrators are used, they shall be withdrawn immediately water or a thin film of mortar begins to 
appear on the surface of the concrete. Withdrawal shall be carried out slowly to avoid cavitation. 
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Internal vibrators shall not be inserted between layers of reinforcement less than one-  and one-ha lf  
times the diameter of the vibrators apart.  Contact between vibrators and reinforcement and vibrators and 
formwork shall be avoided. 
 

Vibrators shall not be used to move concrete from place to place in the formwork. 
 

Where two distinct batches of concrete, placed at different periods of time and forming part of the same 
concreting operation are required to be formed monolithically with each other, the more mature concrete shall 
be penetrated by the vibrator to a sufficient depth to effect plastic movement between the two batches. 
Where the concrete does not respond to the action of the vibrator, it shall be deemed to have set, and 
no further disturbance will be permitted. Unless otherwise instructed by the Project Manager the condition 
shall be treated as for a "stoppage of work" and the marrying up of the two concretes shall be effected only 
when both concretes have properly set. 
 

If external vibrators are used, the formwork shall be strong enough to withstand the forces of vibration. 

Temporary or permanent stoppages of work shall be made only against stop ends (Clause 305). 

Unless otherwise specified, before placing new concrete against concrete which has already hardened, the 
face of the older concrete shall be prepared by the removal of any laitance and loose aggregate, and shall be 
cleaned by a jet of compressed air. 
 

When displacers are permitted to be used they shall be so placed that no displacer is within 300 mm of any 
finished face or within 500 mm of any other displacer. On completion of any lift, displacers shall be so 
arranged that they project for half their height above the surface. 
  



 

198  

 

STRUCTURAL CONCRETE APPROVAL FORM (SCAF) 
  (To be filled in duplicate before any concrete pour) 
  

 

Contract Details 
 

Job Job No    
 

Contractor Site Engineer    
 

Section and Concrete Details 
 

Section / Block     
 

Level Member    
 

Date / Time of Request_ Date / Time of Pour    
 

Concrete Class Mix: Design / Nominal (delete one) Batching: Site / Ready Mix (delete 

one)  

Check List 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description of Check Checked Remarks 

Reinforcement Fixing   
Chairs / Links, etc.   
Reinforcement Cover   
Shutters / Stop ends   
Shutter Props   
Tie Bolts   
Plumbness / Slope   
Dimensions   
Line and Level   
Preparation hacking of joints   
Water Stops   
Moulds for Cubes   
Materials for Curing   
Any other checks (specify)   
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Approval 
 

Approved Not Approved 
 

Date: Signature:   
 

Note: Approval by the Project Manager or his Representative does not relieve the Contractor of 
any of his contractual obligations. 
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Concreting in Deep Lifts 
 

Limitations 
 

Any height exceeding 2.5 m from which concrete is poured into formwork to form sections of wall will be 
considered within the terms of this Clause. 
 

Concrete in columns may be placed to a height of 4.0 m with careful placing and vibration and 
satisfactory results. Where the height of the column exceeds 4.0 m suitable openings must be left in the 
shutters so that the maximum lift is not exceeded. 
 

Deep lift construction will not be permitted where the reinforcing bars are to be placed closer than 100 mm 
to one another in any direction or, where the clear width at the point of admitting the concrete between 
one layer of reinforcement and another (or in the case of singly reinforced walls between reinforcement 
and formwork) is less than 200 mm. 
 

The method shall only be used where trial sections revealed that, in the Project Manager's opinion it can be 
satisfactorily employed, in which case the requirements of this Specification shall apply except where they 
are in conflict with the requirements of this particular clause, when the latter shall prevail. 
 

Concrete 
 

In order to prevent segregation of aggregates, concrete mixes shall be designed for increased cohesion, 
or, where suitable, on a gap-graded basis. The use of approved admixtures may be made to achieve this end 
(302). 
 

At the same time, the mix shall be such as to limit the amount of bleeding in the concrete, and where in the 
opinion of the Project Manager the quantity of free water rising to the surface is excessive, the mix shall be 
corrected before further concreting is undertaken. 
 

In order to offset any increase in the water-cement ratio at the upper levels, the Project Manager may require 
the concrete mix to be modified for the upper depositions. 
 

A slump of 80 mm shall not be exceeded. 
 

Reinforcement 
 

In order that reinforcement is not distorted or displaced during construction as a result of it being used for 
gaining access in or out of the formwork, all intersections of vertical and horizontal steel shall be properly 
fastened. 
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All obstructions caused by spacer blocks or chairs shall be eliminated so as to permit an unobstructed passage 
for the concrete to the bottom of the formwork. The Contractor may use sliding timber spacers instead 
of fixed concrete or plastic spacer blocks to position the reinforcement. 
 

 

Formwork 
 

In view of the high pressures to be expected from this form of construction extra attention shall be paid 
to the strength and stability of the formwork, to the prevention of loss of grout, and to the prevention 
of displacement of adjacent panels. 
 

The use of through-bolts and other accessories which might interfere with the free passage of concrete 
between and around the reinforcement shall be reduced to a minimum by the use of properly designed 
formwork. 
 

Concreting 
 

Particular attention shall be paid to the concreting of the initial sections at the bottom of the formwork to 
prevent segregation caused by rebound from the hard surface of the kicker, base and/or lower sections. 
The initial depositions shall therefore be made by using trunking methods, or by placing the concrete through 
openings formed in the sides of the formwork. Such openings shall not be higher from the hard surface 
than 2.5m. 
 

In order to reduce differential settlement, and consequently, cracking between two sections of concrete placed 
at different intervals of time, concreting between one section and another shall be carried out on a gap-
construction basis (Clause 305). The gap shall subsequently be concreted in distinct lifts each not exceeding 
2.5m in height. For the same reason, when concreting two adjacent sections placed at the same time but 
of different heights (e.g. where boxing out is included), the difference in height shall not exceed 15% of 
the height of the deeper section. 
 

Concreting from the upper level of the formwork shall be carried out in such manner as to ensure that concrete 
is admitted centrally between the faces of the formwork. For this purpose the Contractor shall make use 
of trunking or shall use funnel-shaped hoppers extending for a distance of not less than 1.5 m into the 
formwork. A sufficient number of such hoppers shall be provided, and/or they shall be capable of 
movement along the length of the formwork, to enable the concrete to be placed in contiguous heaps at the 
base of the pour. Such heaps shall not exceed 460 mm in height. 
 

Where excessive bleeding is in evidence, the excess water shall be removed before placing further 
concrete. 
 

Compaction 
 

Compaction shall be carried out where possible by manual operation of poker vibrators within the 
formwork. Where this is not possible poker vibrators shall be suspended in sufficient numbers to ensure 
uniform compaction along the length of wall receiving the concrete, without the need for their withdrawal 
and re-insertion. The means of suspension shall be such that the vibrators may be progressively and 
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systematically lifted as the concreting proceeds to ensure that every section of placed concrete is married 
into adjacent and underlying sections. 
 

The use of vibrators to reposition deposited concrete is prohibited. Surface vibrators attached to the 
formwork may be used only to supplement the main means of compaction. 
 

Continuous Concreting 
 

Where the Contractor desires to use continuous concreting method in large sections (rafts and walls), he shall 
submit a written request to the Project Manager for approval. In the request he shall attach details which 
shall include but not be limited to the following :- 
 

Total amount of concrete to be placed in the shift. 
Stock of approved concrete materials on site. 
Capacity of the batching plant. 
Number and type of truck mixers to be deployed for the exercise and movement logistics. 
Number of skilled and other manpower to be deployed for the exercise in shifts. 
Number and capacity of plant to be used in placing concrete (pumps, vibrators, buckets, etc). 
Method(s) of monitoring and dealing with the heat of hydration. 
Details of protection against rain and floodwaters and how to cope with it. 
 

The Project Manager shall consider the above details and other parameters (e.g. weather, satisfactory records 
of cube test results, availability of adequate working sections where reinforcement placement and the 
necessary formwork have been approved etc), before making his decision. The Project Manager may 
order that additional concrete cube moulds be made available as well as arrangements be made for cube 
crushing with an approved laboratory to cope with the increased demand. 
 

The Project Manager may order that the concreting works be stopped immediately if in his opinion the 
quality of the works is threatened for whatever reason. 
 

Hot Weather Concreting (for temperatures above 20 

Degrees Centigrade) 
 

Concreting shall not be permitted if its temperature at placing is in excess of 35oC. In order to maintain 
the temperature of the concrete below this value the following precautions shall be taken wholly or in part 
as instructed by the Project Manager:- 
 

All aggregate stockpiles, water lines and tanks as well as the mixer shall be protected from the direct rays 
of the sun; 
 

Coarse aggregate shall be cooled by constant watering where possible; 
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Mixing water shall be cooled by the addition of ice to the storage tanks where necessary; 
 

Rapid-hardening cement shall not be used; 
 

Where the above precautions are inadequate concreting shall be carried out during the cooler parts of the day 
or during the night as may be directed by the Project Manager. 
 

When the air temperature is above 20oC loss of mixing water by evaporation shall be considered in arriving 
at the amount of water to be added to the mix (Clause 302). In order to maintain the water/cement 
ratio within permissible limits an approved water-reducing agent shall be included in the mix (Clause 302). 
 

The maximum water/cement ratios indicated in Clause 302 may be increased with the Project 
Manager's permission by 0.05 (or 2.5 litres/50 kg of cement) during mixing, but on no account shall water 
be added to concrete directly or indirectly once it has left the mixer. 
 

In order to reduce premature drying of the concrete during transporting and placing, all chutes, 
formwork and reinforcement shall be cooled by watering when possible, or shall otherwise be protected 
from the direct rays of the sun. Any water so used shall be removed by jetting with compressed air 
before placing the concrete in close contact. 
 

As soon as possible after concreting, the formwork shall be stripped (Clause 304) and the surface of the 
concrete shall be treated in accordance with Clause 305. 
 

Where drying winds are encountered, wind shields shall be positioned as directed by the Project Manager 
to protect exposed surfaces of the curing concrete. 
 

Wet Weather Concreting 
 

Concreting during periods of constant rain shall not be permitted unless aggregate stockpiles, mixers and 
transporting equipment, and the areas to be concreted are adequately covered. 
 

During showery weather, the Contractor shall ensure that work can be concluded at short notice by the 
provision of stop ends. On no account shall work be terminated before each section, between one stop end 
and another, is complete. Adequate covering shall be provided to protect newly placed concrete from the 
rain. 
 

Holes, Cavities and Fixings 
 

The Contractor shall be responsible for the co-ordination of all requirements of his Sub-contractors as regards 
provision of holes, chases, cavities and fixings and shall, if required by the Project Manager, prepare 
drawings giving details of his and his Sub-contractor's requirements and shall send copies of such drawings 
to the Project Manager prior to construction. 
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Holes, etc. shall be accurately marked and boxed-out for before concreting operations commence and, 
without the Project Manager's prior approval, no such holes, etc. shall be formed after the concrete has 
set. 
 

Where bars, if placed to specified spacing would foul holes of size less than 250 mm x 250 mm the full 
length of the bar shall be moved to one side and in the case of holes exceeding 250 mm x 250 mm the 
bars shall be cut on site and lapped with additional equivalent bars, or as otherwise indicated on the drawings. 
 

Wherever possible, the Contractor shall build in all pipework, ironwork, etc. which passes through walls 
and floors, and the pipework, ironwork, etc. shall first be thoroughly cleaned and freed from any deleterious 
matter, and every care shall be taken to ensure that it is thoroughly encased in concrete. 
 
Unless otherwise instructed by the Project Manager all electrical conduits to be positioned within the 
reinforced concrete shall be fixed inside the steel cages of beams and between the top and bottom steel 
layers in slabs and similar members. 
 

The proposed position of all conduits 25 mm and over in diameter which are to be enclosed in the concrete 
shall be shown accurately on a plan to be submitted to the Project Manager, whose approval shall be obtained 
before any such conduit is placed. 
 

Bolts, hooks and other fixings shall be embedded in concrete, or holes shall be drilled and fitted with 
threaded expanding anchors to receive the bolts. The Contractor shall ensure that bolts, hooks, etc. are 
accurately positioned. Holding down bolts for machinery shall be set by means of a template. 
 

Where brick or stonework is to form a facing to the concrete or where the end of a brick or stone wall butts 
against a concrete face, galvanised metal ties of approved manufacture to BS 1243 shall be incorporated. 
The distance between ties shall be gauged with due regard for the bonding of the walls, and at intervals 
required by the Project Manager. 
 

Protection and Curing 
 

Newly placed concrete shall be protected by approved means from rain, drying winds, sun and contact 
with substances which can adversely affect it. 
 

No traffic or constructional loads shall be permitted on newly placed concrete until it has hardened 
sufficiently to take such traffic or load, and only then with the approval of the Project Manager. 
 

Concrete shall at no time be subjected to loading (including its own mass) including compressive stress 
until it has reached 0.40 of its specified 28-day strength. 
 

Any concrete surfaces, risers and treads of stairways which might be damaged during the construction 
of the Works shall be adequately protected. 
 

All structural concrete shall be cured using methods approved by the Project Manager. 
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The method of curing shall prevent loss of moisture from the concrete. Immediately after compaction and for 
7 days thereafter concrete shall be protected against harmful effects of weather, including rain, rapid 
temperature changes and from drying out. 
 

The curing time shall be the number of days given in Table 3.7 unless the average temperature of the concrete 
during the required number of days falls below 10ϲC in which case the period of curing shall be extended as 
advised by the Engineerôs Representative. 

 

Table 3.7 Normal Curing Methods 

Minimum period of protection for different types of cement 
 
Conditions under 
which concrete is 
maturing 

Number of days (where the average temperatures of the 
concrete exceeds 10oC during the whole of the period) 

 

 Type IV Type I or Type 
V 

Type III T
y
p
e 
I
I
I 

1. Hot weather 
or drying winds 

7 4 2 1
0
0
0 

2.  Conditions 
not covered by 1. 

4 2 1 5
0
0 Type IV           -  Low  Heat  Portland  Cement/Portland  -  Pozzolana     

Cement 
Type I             -  Ordinary Portland Cement 
Type V            -  Sulphate-resisting Portland Cement 
Type III           -  Rapid-hardening Portland Cement 

Hot weather    -  Temperature over 16ϲC 
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Curing shall be carried out using either of the following basic methods, or any other method agreed with 
the Project Manager. Methods involving the use of dampened hessian coverings shall not be used. The 
method adopted for any particular situation shall be agreed with the Project Manager. 
 

Membrane Applied by Spray 
 

Liquid membrane compounds shall be applied to moist concrete surfaces as follows:- 
 

Unformed Surfaces 
 

The compound shall be applied immediately after the free water has left the surface. 
 

Formed Surfaces 
 

The compound shall be applied immediately after removing the forms. If there is appreciable drying, the 
surface shall be mist sprayed with water to produce a uniformly damp appearance before the compound 
is applied. 
 

The compound shall be applied in one or two separate applications to produce complete and uniform coverage 
of the surface. If the compound is applied in two increments, the second application shall follow the first 
within 30 minutes. The method and rate of application shall be in accordance with the compound 
manufacturer's instructions. 
 

If rain falls on the newly coated surface before the film has dried sufficiently to resist damage, or if the film 
is damaged in any other manner, a new coat of compound shall be applied to the affected area equal in 
curing value to that originally applied. 
 

Compound applied to construction joint surfaces, or to other surfaces to which concrete is to be bonded, 
shall be removed prior to placing the fresh concrete. 
 

Depending on the surface to which it is to be applied the compound shall conform to the following 
requirements of AASHTO M148. 
 

Exposed and vertical concrete surfaces - Type I-D (clear compound with fugitive dye). 
 

Unexposed top surfaces of foundations and superstructures - Type 2 (white pigmented).  
 

 
Polythene Sheeting 
 

The concrete surfaces shall be covered with white polythene sheeting as follows:- 
 

Unformed Surfaces 
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The sheeting shall be laid over the surface as soon as possible without marring the surface, and not until 
initial stiffening has taken place if a brushed or tamped finish is required. 
 

Formed Surfaces 
 

The surfaces shall be covered immediately after the removal of the forms. 
 

The sheeting may be in contact with the concrete or made into portable shelters on light weight frames. 
In both cases, the sheeting shall be jointed and sealed against the concrete surfaces to prevent wind 
blowing between the sheeting and the concrete. 
 

The white polythene sheet shall conform with the requirements of AASHTO M171.  On no account shall 
clear or any other colour of sheeting be used. 
 

Other Curing Methods 
 

These shall be agreed with the Project Manager. Methods involving the use of damped hessian coverings 
shall not be used, unless at least 2 layers of continuous hessian are used and they are kept continuously 
wet and protected from winds which cause accelerated drying. 
 

Where the thickness of concrete placed exceeds 1.5 m, the Contractor shall submit for the Project 
Manager's approval proposals to ensure that, during the curing period:- 
 

the rate of rise of temperature in the concrete does  not exceed 15oC per hour for the first 3 hours; 
 

thereafter the rate of rise and fall of temperature in the concrete does not exceed 35oC per hour; 
 

the maximum temperature in the concrete does not exceed 70oC; and 
 

the maximum difference in temperature between the core and the surface of the concrete does not exceed 
20oC. 
 

The proposals shall include consideration of: 
 

(a) concrete mix design; 

temperature of mix at time of placing; 

(c)        method of curing. 
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Where required by the Project Manager, the Contractor shall carry out temperature measurements in the 
concrete. The method and procedure of temperature measurement shall be agreed with the Project 
Manager. 
 

Joints 
 

Construction Joints 
 

The position of construction joints, when not shown on the Drawings or otherwise required by this 
Specification, shall be decided on site having regard to the plant and labour made available by the 
 

Contractor for the manufacture, placing and compaction of the concrete as well as its curing, the climatic 
conditions prevailing at the time of concreting, the nature and size of the formwork, and the conditions of 
operation of the work. Waterstop shall be provided to all construction joints on water retaining or excluding 
structures. The Contractor shall submit his proposals to the Project Manager for his approval at least 
fourteen days before commencing the work. 
 

Construction joint surfaces shall be treated by the "wash-off" method explained below, except where it cannot 
be practically effected, in which case they shall be treated in accordance with Clause 305 as for the placing 
of new concrete against hardened concrete. 
 

When expanded metal lathing is used for the formation of construction joints a rebate will not be 
required to be formed. The expanded metal lathing shall be left in the work and shall not extend closer to the 
finished surface of the concrete than 25 mm. It shall be securely fixed to the reinforcement. 
The following particular requirements shall also be observed:- 
 

Slabs supported on the ground 
 

In order to ensure control in the placing of concrete the Contractor shall provide control boards to form panels 
not larger than 15m2 in area. These shall be lifted as the concreting proceeds except where they are of 
expanded metal in which case they may be left in position as part of the permanent works, provided that 
they shall not extend closer to the finished surface of the concrete than 25 mm. In the event of a breakdown 
in the supply of concrete the Contractor shall ensure that an alternative supply of concrete is made available 
(to finish the work against the control boards acting as stop ends). The joint so formed shall then be 
treated as a construction joint. Where Ready-mixed concrete is permitted the control boards shall be 
positioned so as to enclose a volume of concrete equal to that delivered by each truck. 
 

Construction joints and control joints shall be formed normal to the surface of the retained concrete. 
 

Suspended Beams and Slabs 
 

T-beams shall be formed to their full depth integrally with the adjacent slab and without horizontal joints. 
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Columns 
 

Where kickers are indicated on the drawings these shall be cast together with the slab or beam below. 
On no account shall kickers be cast as a separate operation. Alternatively, the Contractor may adopt 
ñkickerless constructionò methods providing he can satisfy the Project Manager that his system is reliable 
and does not compromise workmanship. 
 

Walls 
 

Horizontal construction joints in walls shall be formed along straight lines coinciding with the full height of 
the formwork. The height of the formwork thus controlling the height of the pour shall be determined 
with reference to the availability of concrete, the size and amount of reinforcement and the means of 
compaction available. 
 

Unless otherwise indicated on the drawings or otherwise permitted by the Project Manager for the 
construction of circular tanks, concreting shall be carried out continuously for the full circumference 
without vertical joints. Where permission is granted for the use of vertical joints the Project Manager may 
order, at no extra cost to the Employer, the inclusion of an approved type of water stop. 
 

In the case of rectangular tanks, vertical joints shall not be positioned closer to any corner than one metre. 
They shall be formed with properly rebated stop ends or, where conditions permit, by the use of expanded 
metal lathing. Unreinforced manholes shall be constructed without vertical joints. 
 

The "Wash-off Method" of preparing Construction Joints 
 

As soon as possible after concreting, and while the surface is still green, the surface of the concrete forming 
the joint shall be freed of loose aggregate and sprayed with a fine spray of water to prevent the formation 
of laitance. Subsequently all excess water shall be removed by a jet of compressed air and the surface left 
clean to receive further concrete. 
 

Where expanded metal lathing is used for construction joints, this method of surface preparation shall be used 
in every case. 
 

Movement Joints 
 

These shall include contraction and expansion joints and shall be as indicated on the drawings. 
 

Contraction joints will be either full contraction joints or partial contraction joints. Where partial 
contraction joints are specified a period of at least five days shall elapse between the concreting of the 
section on each side of the joint. 
 

Where the drawings indicate a contraction gap to be formed in any panel (this gap will not exceed one metre), 
concreting on either side of the gap shall be carried out so as to form partial contraction joints at each side of 
the gap. Prior to the concreting of the gap section, the joint surfaces shall be cleaned but otherwise left 
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untreated. The concreting of the gap section shall not be carried out until a period of at least five days has 
elapsed after completion of the adjacent sections. 
 

Alternate panel construction (other than contraction gap construction outlined above) will be permitted only 
with the approval of the Project Manager, or in those cases where either the reinforcement is not continuous 
through the joint or where the panels are separated by expansion or contraction joints. 
 

Unless otherwise specified or permitted by the Project Manager all waterstop shall consist of rubber or PVC. 
Jointing of waterstop shall be by vulcanising, except where PVC is specified or permitted in which case 
joints shall be by fusing or welding. Materials shall be obtained from an approved manufacturer whose 
recommendations as to jointing shall be fully complied with. 
 

Waterstop and Jointing Materials 
 

Waterstop and jointing materials shall be obtained from an approved manufacturer. 
 

All waterstop and jointing materials which are not required for immediate use shall be stored at all times 
in a cool damp place. 
 

Waterstop shall be manufactured of rubber or PVC (polyvinylchloride) as shown on the drawings, and shall 
be of the type and size shown on the drawings. Site joints shall be made strictly in accordance with the 
manufacturer's instructions and all intersections and junctions shall be obtained prefabricated from the 
approved manufacturer. 
 

Joint filler shall be manufactured of natural bonded cork or other approved material which remains 
serviceable when wet. Joint filler shall be cut and trimmed accurately to suit the joint profile and shall be 
maintained accurately in position by means of an approved adhesive. The compressibility of the filler shall 
be such that it can be compressed to 50% thickness with a pressure of not less than 0.07 N/m square and 
no greater than 0.4 N/mm square. After 50% compression, the material should recover to at least 70% 
original thickness within 30 minutes. On no account shall fibreboard or similar be used as filler. 
 

Joint sealing compounds shall be approved polysulphide based compounds suitable for sealing joints in 
horizontal and vertical/sloping concrete surfaces as appropriate. Sealing compounds shall be applied 
strictly in accordance with the manufacturer's instructions and shall completely fill the joint recess. Surface 
primers shall be from the same manufacturer as the sealants themselves. Joint sealing compounds shall be 
entirely suitable for contact with potable water where these are used in water retaining structures. 
 
Waterstop shall be located and maintained accurately in position and details of the proposed method of 
fixing shall be submitted to the Project Manager for approval. On no account shall waterstop be secured 
by nails or by any other means involving puncture of or damage to the waterstop material unless purpose 
made nailing flanges are incorporated in the design of the waterstop. 
 

Slip Membrane 
 

The slip membrane shall be "slipstrip" as supplied by Serviced Limited, Ajax Avenue, Slough, Berkshire, 
UK or similar approved material. The slip membrane shall be not less than 1.5 mm thick and shall be a 
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plastic preformed strip with low coefficient of friction specifically manufactured for use as a separating 
membrane in sliding joints between concrete surfaces. Each sliding joint shall comprise two layers of the 
membrane unless otherwise shown on the drawings. 
 

The concrete surface to which the slip membrane is to be fixed shall be finished with a steel float to provide 
a smooth true surface free from dust and loose particles. 
 

Expandafoam 
 

Expandafoam shall be as supplied by Expandite Limited, 1-9 Chase Road, London, NW10 6PS, UK or 
similar approved material. Expandafoam is a closed cell flexible polyethylene joint filler used where a readily 
compressible low load transfer joint filler is required. Expandafoam shall be fixed in position using a suitable 
adhesive. 
 

305.11 Finishes - General 
 

All exposed faces of concrete unless otherwise specified shall be hard, smooth and free from 
honeycombing, air and water holes and other blemishes. 
 

All projecting imperfections shall be rubbed down with carborundum stone or by other approved means 
and grit and dust therefrom shall be thoroughly washed off with clean water. 
 

Surface Finishes 
 

Wood float finishes shall be formed by smooth floating the accurately levelled and screeded surface. Care 
shall be taken to ensure that the concrete is worked no more than is necessary to produce a uniform 
surface free from screed marks. 
 

Steel trowel finishes shall be formed while the concrete is still wet by means of a steel trowel applied to an 
accurately levelled and screeded surface (see also Clause 307). 
 

Granolithic finishes shall conform to the recommendations laid down in "Specification for Granolithic 
floor toppings laid in-situ concreteò, as published by the UK Cement and Concrete Association with 
special reference to monolithic construction. 
 

Screeded finishes shall be formed by levelling and screeding the concrete to produce a uniform, plain 
or ridged surface as specified; surface hardners shall be applied strictly in accordance with the manufacturerôs 
recommendations. 
 

Bush-hammered or pattern-worked finishes. 
 

When exposed aggregate is to be the surface texture, the Contractor shall ensure that a uniform distribution 
of the coarse aggregate takes place at the face. The formwork shall be removed as soon as possible from the 
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face to be treated; the surface shall be thoroughly wetted and wire brushed, and bush-hammered or pattern-
worked as and when instructed. Surface retarders shall be used only when permitted by the Project 
Manager. 
 

Bush-hammering or pattern-working shall not be relied upon to obscure any defects in the concrete face 
which arise from formwork imperfections. 
 

Making Good 
 

On no account shall any faulty honeycombed or otherwise defective concrete be repaired or patched 
until the Project Manager has made an inspection and issued instructions for the repair. 

 

Honeycombed or damaged surfaces of concrete, which in the opinion of the Project Manager, are not 
such as to warrant the cutting out and replacement of the concrete, shall be made good as soon as 
possible after removal of the formwork as follows: - 

 

1:1.5 Portland Cement and sand mixture shall be worked into the pores over the whole surface with a 
fine carborundum float in such a manner that no more material is left on the concrete face than is 
necessary to fill the pores completely so that a uniformly smooth and dense surface of uniform colour 
is finally presented. 

 

Removal and Replacement of Unsatisfactory Concrete 
 

The Contractor shall on the Project Manager's instructions to do so cut out and replace any concrete 
in any part of the structure if in the Project Manager's opinion: - 

 

the concrete does not conform to the Specification, or 
 

deleterious materials or materials which are likely to produce harmful effects have been included in 
the concrete, or 
 

the honeycombed or damaged surfaces are too extensive, or 
 

the finished concrete sizes are not  in accordance with  the drawings within permissible tolerances, or 
 

the setting-out is incorrect, or 
 

the steel cover has not been maintained, or 
 

the protection, including curing, of the concrete during the construction was inadequate, resulting in 
damage, or 
 

the work of making good or other remedial measures the Project Manager may indicate are not carried out 
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to his satisfaction, or 
 

undue deformation of or damage to the works has taken place due to inadequate formwork, or to premature 
traffic or to excessive loading, or 
 

any combination of the above points has taken place resulting in unsatisfactory work. 
 

 

Testing 
 

Sampling and Testing - (see also Clauses 301 and 302) 
 

The Contractor shall provide on the Site equipment, staff and labour for carrying out the sampling and 
testing outlined in columns 3 and 4 of Table 3.8, and he shall carry out any or all of these tests at 
such times and with such frequency as may be requested by the Project Manager. 

 

All equipment shall be calibrated and checked from time to time by an approved agency, as the 
Project Manager may require. 

 

The Contractor shall provide all samples required by the Project Manager. Those samples to be tested 
in an offsite laboratory shall be carefully forwarded by the Contractor to an approved laboratory. Results 
of laboratory and site tests shall be kept on site and copies of all test reports shall be forwarded in 
duplicate to the Project Manager. 

 

E a c h  cube shall be marked with a distinguishing number (numbers to run consecutively) and the 
date, and a record shall be kept on Site giving the following particulars: - 
• Cube No. 
• Date and time made 
• Temperature and weather conditions 
• Location in work 
• 7-day Test 

Date: 

• Strength 
• 28-day Test 

Date: 

• Strength 
 

Cubes shall be forwarded, carriage paid, to an approved Testing laboratory in time to be tested two at 7 days 
and two at 28 days. No cube shall be dispatched within 3 days of casting. 
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Authentic copies of all Work Test results shall be forwarded to the Project Manager directly from the testing 
laboratory and one shall be retained on the site. The test certificates shall indicate all properties as 
required by BS 1881. 
 

The Contractor must allow in his rates for concrete test cubes for all expenses in connection with the 
preparation and conveyance to the Testing Laboratory and testing of test cubes and no claim in respect 
of his failure to do so will be entertained. 
 

Any batch of concrete which fails to achieve the required characteristic strength shall be removed and made 
good in accordance with this Specification. The Contractor shall carry out all such work at his own cost. 
 

Frequency of tests and the number of samples required will be governed by the results of the previous 
tests, the quality of the materials revealed during the tests, and the uniformity of that quality (see Clause 
302). Should it become evident that the quality of concrete is deteriorating the Project Manager may 
require additional samples to be taken and test cubes to be made and tested to determine the cause. 
 

Loading Tests 
 

The Project Manager may direct that a loading test be made on the works or any part thereof i f  he deems 
such test to be necessary for one or more of the following reasons:- 
 

failure of "Site Cubes" to attain the strength requirements of Clause 302; 
 

premature removal of formwork; 
 

overloading of structure during construction; 
 

improper compaction and/or curing of concrete; 
 

any other circumstances attributable to alleged negligence on the part of the Contractor, which, in the 
opinion of the Project Manager, may result in a structure being of less than the required strength; 
 

If the loading test is ordered to be made solely or in part for reasons (a) to (d) the test shall be made at the 
Contractor's own cost. 
 

If the loading test is ordered to be made for reason (e), the Contractor shall be reimbursed for the cost of the 
test if the result is satisfactory. No extensions to the Contract Duration shall be granted for delays and 
disruption resulting from these tests. 
 

Loading test shall be carried out in accordance with the requirements of BS 8110 ï 2 Section 9. 
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If the results of the test are not satisfactory, the Project Manager will direct that the part of the work 
concerned be taken down or removed and reconstructed to comply with the Specification, or that such other 
remedial measures as he may think fit be taken to make the work acceptable and the Contractor shall carry out 
such work at his own cost. 
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Table 3.8 Sampling, Testing and Acceptance Standards 

 

Materials Test Site Sampling Testing Accepted 
Standards 

Remarks 

1 2 3 4 5 6 
Cement Ordinary Portland 

Rapid Hardening 
Sulphate Resisting 

  

 

BS 4550 

BS 12 
BS 12 
BS 4027 
KS1725 

Manufacturer's Test Certificate 

Aggregates Description and 
Classification 

 BS 812 Sec 2 BS 882  

Particle Size BS 812 Sec 1 BS 812 Sec 3 BS 882 ) 
Particle Shape BS 812 Sec 1 Visual and 

BS 812 Sec 3 
 ) 

) Mix 
Specific Gravity BS 812 Sec 1 BS 812 Sec 3  ) Design 
Density BS 812 Sec 1 BS 812 Sec 3  ) Requirements 
Voids BS 812 Sec 1 BS 812 Sec 4  ) 
Absorption BS 812 Sec 1 BS 812 Sec 4 BS 8007 Cl 6.2.2 See Freeze-thaw Test in this table 
Organic Impurities BS 812 Sec 5    
Moisture Content BS 812 Sec 5   For adjustment of added water for concrete making 
Mechanical Properties BS 812 Sec 6 BS 882  Ten per cent fines value 

Water Suitability BS 3148 BS 3148 BS 3148 Not required for potable water 
Concrete Compacting Factor BS 1881 Pt 101 BS 1881 Pt 103  ) 

) Workability Test 
) 
) 

 Slump  BS 1881 Pt 102  

 Crushing  BS 1881 BS 5328, 
BS 8110 

Cube test 

Water Absorption  BS 1881 Pt 122 BS 7263 Precast concrete Clause 308 
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Freeze-thaw BS 1881 BS 812 Sec. 1  Durability  test  for  aggregate  not  complying  
with moisture absorption requirements of BS 
5337 Cl. 
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Materials Test Site Sampling Testing Accepted 
Standards 

Remarks 

1 2 3 4 5 6 
     21.2 
 Electrolytic 

Efflorescence 
   As required for salt-containing aggregate or saline 

water 
 Cores BS 1881 Pt 6 

BS 1881 Pt 120 
BS 1881 Pt 6 
BS 1881 Pt 120 

BS  1881  Pt  120 
with ref to 
concrete strengths 
this Specification 

See Clause 306 

Admixers Compatibility with cement As  required  
by Laboratory 

  Tests to be carried out by independent Laboratory 
as required 
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The Project Manager may also instruct the Contractor before a loading test takes place to take out 
cylindrical core specimens from the structures concerned and have them tested. The cutting equipment and 
the method of doing the work shall be to the Project Manager's approval. The specimens shall be dealt with 
in accordance with BS 1881. Prior to testing, the specimens shall be available for examination by the Project 
Manager. If the cores are ordered to be taken solely or in part for reasons (a) and (d) above, the work 
involved and the testing shall be made at the Contractor's own cost. If the cores are to be taken for reasons (b), 
(c) and (e) above, the Contractor will be reimbursed the cost if the loading test described in the previous 
paragraphs proves satisfactory. 

 

Special Concrete 
 

No-fines Concrete 
 

No-fines concrete for use in subsoil drainage shall consist of a 1:8 cement/aggregate mix by volume. 
Aggregate shall be 20 mm to 10 mm graded with no more than 5% passing the 10 mm sieve. Only 
sufficient water shall be added to ensure complete coating of the aggregate. One half of this water shall be 
placed into the mixer first, after which the aggregate and cement shall be admitted. After partial mixing 
the balance of the water shall be added until a consistency of mix is achieved. 

 

Preliminary tests shall be carried out on the site to prove the suitability of the finished concrete, and 
adjustments made to the proportions and or grading as may be required by the Project Manager. 

 

Air-Entrained Concrete 
 

Concrete for roads and those structures where specified, shall include an approved air-entraining agent capable 
of producing a 5% air-entrainment with a tolerance of 0.5% (Clause 302). 

 

The mix shall be purposely designed, having regard for the nature of grading of the aggregates and air-
entraining agent being used. 

 

Preference shall be given to the use of air-entraining agents which can be administered in fixed calibrated 
amounts through a dependable mechanical dispenser or sachet, and which are added to the mixing water. 

 

Frequent air meter tests shall be carried out and the consistency of the air-entrainment maintained to the above 
tolerances by adjustments in the mix, as may be necessary. 

 

Concrete in Benching 
 

Concreting for benching in manholes, pumping stations and works structures shall consist of Grade C25P 
concrete unless otherwise specified. It shall be placed with low workability to the approximate shape 
required and, while still green, shall be finished with not less than 50 mm of Grade C25P concrete to a steel 
trowelled finish and to the contours indicated on the drawings. 
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Ready Mixed Concrete 
 

Unless otherwise stated the relevant clauses of BS 5328 shall apply. 
 

Ready mixed concrete shall only be used with the prior approval of the Project Manager. The Contractor shall not be 
relieved of his obligation to provide concrete to the standard laid down in this Specification by virtue of any approval 
given for the use of concrete supplied by others, and the Project Manager reserves the right to withdraw his approval 
at any time consequent on any deterioration in the quality of the Concrete, or unsatisfactory delivery or any other 
reason he considers detrimental to the Works. 
Ready mixed concrete manufactured off the site shall be transported in a revolving drum and shall be 
continuously agitated until it is used in the work unless otherwise approved. The time interval between adding 
water to the drum and placing shall not exceed 90 minutes. The time interval between completion of mixing and 
placing shall comply with Clause 305. 
 

Granolithic Concrete 
 

Refer to Clause 305. 
 

Pneumatically Applied Mortar (Gunite) 
 

Requirements 
 

The pneumatic application of mortar shall be carried out only by Contractors experienced in this type of work 
and who are in possession of proper Plant and equipment. Nozzlemen employed on the works shall be skilled 
operators. 
 

The finished product shall be dense, of even texture and colour, and to the requirements of strength, tolerance 
and finish set out in this Specification. 
 

Strength 
 

After curing, the mortar shall be capable of producing cored samples with a 28-day characteristic strength of not 
less than 27.5N/mm2. 
 

Materials 
 

Sand, cement and water shall comply with the requirements of Clause 302 of this Specification except that 
the sand shall conform to the grading of Zone 2 of BS 882. 
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Proportions 
 

The proportions to be used in the mix shall be determined with reference to the requirements outlined in sub-
clause 307(i) and the mix shall be not weaker than one part of cement to four parts of sand by volume, 
having regard to the adjustments for bulking of the sand. 
 

Operation 
 

Air and water pressures shall be such as to permit the proper application of the mortar, and shall be determined 
with reference to hose lengths and nozzle diameter. 
 

Mortar rebound, recovered, cleaned and uncontaminated with extraneous matter, may be re-used but not for 
water-retaining structures. It shall be regarded as an equivalent volume of sand which shall not exceed 20 
per cent of the total sand requirement. Rebound which has lodged in the formwork or between reinforcement shall 
be removed by compressed air. 
 

Reinforcement shall be completely embedded in the mortar by the proper direction of the nozzle and the mortar 
shall be applied as a steady and uninterrupted flow from the nozzle. 
 

Mortar application shall be discontinued at any section of the work where sagging of the mortar is in evidence. 
 

Joints 
 

These shall be formed by sloping the surface to a thin edge.  Before applying new mortar, the surface shall be 
thoroughly wetted. Laitance shall be removed by the initial discharge of fresh mortar. 
 

Tolerances 
 

The thickness of applied mortar shall be not less than the dimensions shown on the Drawings nor greater than 10 
mm over those dimensions, unless otherwise indicated on the Drawings or otherwise permitted. 
 

Protection and Curing 
 

Shall be carried out in accordance with the requirements of Clause 305. 
 

Finishes 
 

Unless otherwise specified all surfaces shall be brought to a granular textured finish by means of a wooden 
float. 
 

Cold Weather Work 
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No application of mortar shall be made against frozen surfaces nor when the air temperature is below 
5oC. 

 

Making Good 
 

Any defective work shall be cut out immediately and made good with fresh mortar pneumatically applied. 
 

Cement Grouts 
 

Cement grout shall be mixed in the relevant proportions indicated in the following table using the 
minimum quantity of water to ensure the necessary fluidity and to render it capable of penetrating the 
work. 

 

Class Nominal Mix by Mass  
 Cement Sand 
G1 1 - 
G2 1 3 
G3 1 10 

 

Cement grout shall be used within one hour of mixing, except where containing a retardant admixture. 
 

Pumped Concrete 
 

Where pumping of concrete is permitted to be used no relaxation of the requirements of this Specification 
will be permitted. Particular attention shall be paid to the proper grading of aggregates to prevent 
bleeding and/or segregation during the pumping operations. The inclusion of water-reducing additives or 
other materials, including flyash, to improve the flow characteristics of the concrete will only be permitted 
where it can be shown that they do not adversely affect the concrete either in the plastic phase or in the 
finished work. 

 

Precast Concrete Units 
 

Requirements 
 

Unless otherwise agreed in writing by the Project Manager, all precast concrete units shall be manufactured 
on site and shall be true to dimension and shape, with true arises and with perfectly smooth exposed faces 
free from surface blemishes, air holes, crazing and other defects, whether developed before or after building-
in. They shall comply with the appropriate BS. (Note: Coping blocks and similarly exposed units are particularly 
susceptible to crazing when the concrete is manufactured using high water/cement ratios) 
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The maximum size of coarse aggregate in precast concrete shall not exceed 20 mm except for thicknesses less 
than 75 mm where it shall not exceed 10 mm. 
 

The compacting of precast concrete shall conform with requirements given elsewhere in this Specification except 
for thin slabs where use of immersion type vibrators is not practicable. The concrete in these slabs may be 
consolidated on a vibrating table or by any other methods approved by the Project Manager. 
 

Steam curing of precast concrete will be permitted. The procedure for steam curing shall be subject to the 
approval of the Project Manager. 
 

The precast work shall be made under cover and shall remain under the same for seven days. During this 
period and for a further seven days the concrete shall be shielded by sacking or other approved materials 
kept constantly wet. It shall then be stacked in the open for at least a further seven days to season before being 
set in position. Where steam curing is used these times may be reduced subject to the approval of the Project 
Manager. 
 

Precast concrete units shall be constructed in individual forms. The method of handling the precast concrete 
units after casting, during curing and during transport and erection shall be subject to the approval of the 
Project Manager, providing that such approval shall not relieve the Contractor of responsibility for damage to 
precast concrete units resulting from careless handling. 
 

Repair of damage to the precast concrete units, except for minor abrasions of the edges which will not impair 
the installation and/or appearance of the units, will not be permitted and the damaged units shall be replaced by 
the Contractor at his own expense. 
 

Except where precast work is described as ñfair faceò or as having ñexposed aggregateò or terrazzo finish the 
moulds shall be made of suitable strong sawn timber true in form to the shapes required. Unless otherwise 
described, faces are to be left rough from the sawn moulds. 
 

Where precast work is described as ñfair faceò the moulds are to be made of metal or are to have metal or plywood 
linings or are to be other approved moulds which will produce a smooth dense fair face to the finished concrete 
suitable to receive a painted finish direct and free from all shutter marks, holes, pittances, etc.  Where 
precast work is to have an ñexposed aggregateò or terrazzo finish the moulds shall be constructed to the 
requirements given for moulds for ñfinished fairò work. 
 

The method of achieving the exposed aggregate finish shall be ñaggregate transferò or other approved method. 
 

Kerbs 
 

Precast concrete kerb shall conform to BS 7263: Part 1: 1990, except that coarse aggregate shall conform 
to BS 882: 1983. Fine aggregate shall consist of sand resulting from the natural disintegration of rock. 
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Approved air-entraining agents may be permitted to be used providing that approved adjustments are 
made to the mix with regard to water and fine aggregate proportions (Clause 302). In such cases the 
moisture absorption limits set out in BS 340 may be neglected subject to the concrete satisfying the 
freeze thaw test laid down under the heading "Weir Blocks and Sills". 

 

Paving Slabs 
 

Paving slabs shall conform to BS 368 and shall be 50 mm thick unless otherwise specified. 
 

Other Blocks 
 

Blocks used for building work and filter bed walls shall conform to BS 6073: Part 1: 1981. 
 

Wall Units 
 

L-shaped wall units shall conform to the requirements of BS 8110. Where it is not intended to use coping 
blocks for the protection of the upper exposed surface of the units, the uppermost 150 mm, for the full 
width of the unit, shall be formed with concrete composed of aggregate complying with BS 882: 1992. 
Such concrete shall be formed integrally with the main body of the concrete. 

 

Other Items 
 

Manhole ring units,  tapers, cover slabs,  segments and concrete pipes are referred  to  under their 
particular heading. 

 

Site Books And Standards 
 

Instructions to be Recorded 
 

The Contractor shall provide and keep permanently on the Site a numbered triplicate book wherein the 
Contractor shall record all instructions relating to concrete work issued by the Project Manager. One copy 
of every entry therein shall be sent to the Project Manager on the same day as the entry is made. 

 

Site Diary 
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The Contractor shall provide and keep permanently on the Site a continuous entry diary wherein the 
Contractor shall record details of formwork, construction, placing of reinforcement, concreting and curing 
operations, striking of formwork, making good and daily temperature and weather conditions. This diary 
shall always be available for inspection by the Project Manager. 

 

 

Copies of Standards and Codes 
 

The Contractor shall provide and keep permanently on the Site copies of the following Standard Codes 
of Practice:- 

 

BS 812 
BS 882 
BS 1881 
BS 4466 

BS 5328 
BS 5628 
BS 8007 
BS 8110 
KS1725 

 

The Contractor shall in addition provide and keep permanently on the Site copies of such other Standards, 
Codes, Notes and Specifications as may be required by the Project Manager. 

 

Water Retaining Structures - Special Clauses 
 

Note: In the event of any differences between the "Special Clauses" and the previous Specification under 
Section 2.3 the provisions of these "Special Clauses" shall have precedence. 

 

Making Good 
 

The cement mortar used in filling recesses in the concrete formed by bobbins in connection with formwork 
shall contain an approved expanding admixture. 

 

Construction Joints in Water Retaining Structures 
 

In water retaining structures PVC waterstops not less than 130 mm wide manufactured by an approved 
manufacturer shall be built into all construction joints in external walls and construction joints in roofs 
of potable water retaining structures. Construction joints shall be formed at positions agreed by the Project 
Manager. 
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The cost of forming construction joints shall be included by the Contractor in his general concrete rates. 
 

Watertightness of Structures 
 

The Contractor shall be solely responsible for the watertightness of structures and any remedial measures 
necessary. 

 

Hydrophilic Rubber Sealer 
 

Hydrophilic rubber sealer shall be co-extruded from chloroprene and hydrophilic rubbers into a cellular 
strip approximately 25 mm x 7 mm thick which expands as it absorbs water. The strip shall incorporate 
an expansion delay coating to prevent activation during setting of the surrounding concrete. 

 

Hydrophilic rubber sealer shall be applied to the perimeter of all pipes to be built into concrete structures, 
to existing concrete walls and slabs at or below water levels which have been demolished and require 
extension, and to other locations as indicated on the Drawings. 

 

The strip sealer shall be bonded to the pipe diameter or on to the face of demolished structures on to 
which new concrete is to be placed so as to be at least 100 mm from the wall surface. Where dowel bars 
are incorporated in bonding new concrete to old, the sealer shall be placed above the dowel bars on the 
"wet" side of the structure. Bonding shall be accomplished using proprietary neoprene or epoxy adhesives 
to ensure the sealer is not disturbed during placement of the concrete. 

 

The sealing strip shall be from an approved supplier and application shall be strictly in accordance with 
the manufacturer's recommendations. 

 

Waterproof Membranes for Concrete Roofs and Gutters 
 

Concrete roofs and gutters shall be waterproofed by the provision of a membrane to be laid on top of the slab. 
The membrane shall be a cold applied preformed waterproof laminated layer comprising a HDPE carrier film 
with a solar reflective surface and a self-adhesive rubber bitumen compound complying with the requirements 
of BS 8102. The membrane shall exhibit a tear resistance of at least 250 N/mm when tested in accordance with 
ASTM D1004. Adhesion to primed concrete to itself shall exceed 1.75 N/mm when tested in accordance with 
ASTM D100, and a puncture resistance of 290 N 65 mm when tested in accordance with ASTM E154.  
Membranes shall exhibit a water resistance of not more than 0.14% after 
24 hours when tested in accordance with ASTM  D574. The  contractor shall submit  proposals for waterproof 
membranes for approval, together with manufacturerôs catalogues and technical literature. 
 

Waterproof membranes shall be installed entirely in accordance with the manufacturer's instructions. 
Membranes shall be continued up the internal face of the parapet wall and finished centrally under the coping.  
Adjacent strips of membrane shall be overlapped to provide a waterproof joint.  The provision of a waterproof 
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membrane on the roof slab shall not relieve the Contractor of his responsibilities to produce a waterproof roof slab 
which shall have successfully passed a water tightness test before the membrane is installed. 
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SECTION 4     PIPELINES, PIPEWORK 

General 
Equivalency of Goods, Materials and Plant 

Wherever reference is made in the Contract, including Specifications, Drawings and Bill of Quantities, to 
specified manufacturers or suppliers for the supply of goods, materials and plant for the Works, goods, 
materials and plant from alternative manufacturers and suppliers will be permitted, unless otherwise 
expressly stated in the Contract, providing these other goods, materials and plant are substantially equal or 
of a higher quality than those of the specified manufacturer or supplier and are approved in writing by the 
Project Manager. Differences between the specified goods, materials or plant and the proposed 
alternative shall be described in writing by the Contractor and submitted to the Project Manager, together 
with such manufacturerôs or supplierôs technical literature and samples as the Project Manager may 
reasonably require. At least 28 days prior to the date when the Contractor desires the Project Managerôs 
consent. In the event the Project Manager determines that such proposed alternative goods, materials or 
plant do not ensure substantially equal or higher quality, the Contractor shall obtain the goods, materials 
or plant from the manufacturer of supplier specified in the Contract. 

 

Materials 
Any material which will come into contact with potable water or water to be used for potable supply shall 
comply with the UK regulations on the use of materials for potable water supply. Water Supply (Water 
Quality) Regulations 1989 and 15th Statement of the Department of Environment Committee on Chemical 
and Materials of Construction for use in public water supplies and swimming pools, published by the 
Department of the Environment, UK or national standards adopted for use in Kenya. 

 

Approval 
As soon as possible after commencement of the Contract, the Contractor shall submit to the Project 
Manager for his approval a list of his proposed suppliers, sources of materials and proposed standards. 
No materials, plant or equipment shall be procured for the Contract without first obtaining the Project 
Managerôs approval. Samples of materials shall be submitted to the Project Manager for approval as 
required by the Project Manager. Materials subsequently supplied shall conform to the quality of the 
samples which have been approved by the Project Manager. No standards, method of manufacture or 
specification shall be changed without the approval of the Project Manager. Where possible, plant shall 
be supplied to the same standards or to compatible standards. 

 

The Contractor shall provide secure storage for all samples submitted to the Project Manager. 
 

Dimensions 
Plant and materials shall be supplied to the general arrangements and dimension, or to suit the dimensions, 
shown on the Drawings or otherwise indicated in the Contract. Where no such dimensions are shown the 
Contractor shall be responsible for sizing the Plant. Any redesign, extra design, additional construction or 
any other costs resulting from the use of Plant to other arrangements or to other dimensions shall 
be the responsibility of the Contractor. 

 

Packaging and Protections 
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All items shall be adequately crated or packaged to withstand damage and prevent deterioration due to 
shipping, handling and storage. The methods of protection and shipping shall be to the approval of the 
Project Manager. 

 

Marking 
All Plant shall be marked in accordance with Clause 5 of BS EN 545 and Clause 37 of BS 5163. Before 
shipping, all items shall be clearly marked. Crates or packages shall be marked on two sides with 
indelible paint with the name of the project, the Employer and the Contract number shall bear marks 
indicating the contents. 

 

Receipt, Storage, Handling and Transportation 
Plant, equipment and materials shall be stored in such a manner as to preserve its quality and condition 
to the standards required by the Contract. The Project Manager shall refuse to accept or shall reject any 
materials of Plant that in his opinion is defective or otherwise fails to comply with the standards required 
by the Contract. All such defective items shall be removed from the Site as directed by the Project 
Manager. Repairs shall be carried out in accordance with procedures approved by the Project Manager 
and shall be completed to the Project Managerôs satisfaction. 

 

Manufacturer’s Certificates 
The Contractor shall furnish the Project Manager with a manufacturerôs certificate conforming compliance 
to the specification in respect of all items of Plant, equipment and materials. The original and one copy of 
the manufacturerôs certificate shall be delivered to the Project Manager not later than 14 days prior to the 
intended date of delivery of the item to Site. 

 

Proprietary Materials 
Proprietary materials shall be supplied in suitable containers and in appropriate batch sizes for the work 
to be undertaken. The containers shall be marked with the following information: 

 

Storage instructions 
The manufacturerôs name 
Shelf life and dates of manufacture 
Material identification 
Batch reference number 
Net weight 
Mixing instructions 
Any warnings or precautions concerning the contents and their safe use. 
 

The  Contractor  shall  supply  with  each  consignment  of  proprietary  material  delivered  to  the  Site, 
certificates furnished by the manufacturer or his agent stating: 

 

The manufacturerôs name and address 
The agentôs name and address where applicable 
Material identification 
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Batch reference numbers, size of each batch and the number of containers in the consignment 
Date of manufacture. 
 

Rejected Materials 
Should any item of plant, materials or manufactured articles be in the judgment of the Project Manager, 
unsound or of inferior quality or in any way unsuited for the purpose in which it is proposed to employ 
them, such items, materials or manufactured articles shall not be used upon the Works but shall be 
branded, if in the opinion of the Project Manager this is necessary, and shall forthwith be removed from 
the Site. 

 

Samples and Storage of Materials 
Where required by the Project Manager the Contractor shall submit to the Project Manager for approval 
samples of pipes, fittings and materials prior to procurement. The Contractor shall only store pipe, fittings 
and other material at places approved by the Project Manager and shall at all times provide adequate 
supervision and watchmen to prevent theft or damage. Any loss or damage incurred will be the 
Contractorôs responsibility. 

 

Pipes shall not be stacked higher than recommended by the manufacturer.  The area on which the pipes 
are to be stacked shall be free draining, the grass or other vegetation shall be kept cut and suitable timber 
cradles shall be provided on which the pipes shall be laid. End stops to all stacks shall be provided. 

 

Fittings and valves shall not be stacked more than one tier high and they shall be supported off the 
ground by suitable timbers. 

 

Air valves, rubber joint rings, gaskets, bolts and similar fittings and materials shall be kept in approved 
locked premises and such fittings and materials shall not be distributed to the trench side until immediately 
prior to laying, fitting, jointing or assemble thereof. All rubber joint rings and gaskets must be stored in a 
cool damp location and all fittings and materials shall at all times be stored in the shade under cover and 
protected from the weather to the satisfaction of the Project Manager. 

 

Flanges 
Flanges shall be faced and drilled to conform to the dimensions specified in BS 4504. Flanges shall be 
compatible with the pressure rating of the adjacent pipework or as stated on the drawings. Bolts, nuts 
and washers (two washers per bolt) shall be to BS EN 1092-3; 2003. No bolt shall project less than two 
full threads beyond its nut after tightening. In no circumstances shall the shortening of excessively long 
bolts by cutting be allowed. 
Gaskets shall comply with replaced by BS EN 1514 (1997) and replaced by BS EN 681-2 (200) and BS 
681-1 (1996) Type W. Flanges shall be painted with two coats of epoxy resin paint. Puddle flanges shall 
be fitted to all pipework passing through water-retaining structures and manholes greater than 2.5m deep. 

 

Mechanical Couplings 
Unless otherwise specified or shown in the Drawings pipes and fittings shall be supplied with flexible 
joints. Mechanical couplings shall be of the Dresser, Viking Johnson type without a centre register. 
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Joints rings used shall be of the ethylene propylene rubber (EPDM) or other material approved by the 
Project Manager. All mechanical couplings and flange adapters including nuts, bolts and washers shall 
be supplied with óRilsanô nylon thermoplastic polyamide applied by fluidized  bed dipping or similar 
approved. 

 

Materials for the Assembly of Flexible Joints 
Lubricant shall be of a kind not conducive to the growth of bacteria and shall have no deleterious effects 
on either the joint rings or pipes. Lubricants for water supply shall not impart to water, taste, colour, or 
any effect known to be injurious to health. 

 

Ductile Iron Pipes 
General 

Ductile iron pipes and fittings for water supply shall comply with BS EN 545 (1995). Pipes and fittings 
shall have spigot and socket joints unless otherwise specified. Pipes shall be class K9. Spigot and 
socket flexible joints shall be of the push-fit type with gaskets of ethylene propylene rubber (EPDM). The 
Contractor shall supply 5% of the straight pipes suitable for cutting on site and these shall be clearly 
marked. 

 

Corrosion Protection 
Pipes and fittings shall be protected externally with an extruded polyethylene or polyurethane coating 
complying with DIN 30674 Part 1. Pipes and fittings shall be lined internally with centrifugally applied 
cement mortar and complying with DIN 30674. Joint areas shall be coated with epoxy or polyurethane to 
DIN 30674. All lining and coating materials shall be approved for contact with potable water by an 
internationally recognized body like the Drinking Water Inspectorate of UK. 

 

Galvanised Steel Pipes 
Galvanised steel pipes shall be medium duty manufactured to BS 1387. 

 

Steel Pipes 
General 

Steel pipes shall be manufactured to BS EN 10224 or AWWA C200 and shall be suitable for the pressure 
ratings required by the Contract. Fittings shall conform dimensionally to BS EN 10224, AWWA 208-59 
or AWWA M11. Unless otherwise specified or necessary to meet the requirements of the Contract 
steel pipes shall be manufactured as follows: 

 

DN300mm and below shall be manufactured to minimum of Grade L235 or API 5L Grade B 
DN350mm and above shall be manufactured to a minimum of Grade L275 or API 5L Grade X42. The pipes and 
fittings of diameter 600mm or less shall be supplied with push-fit spigot and socket type joints with integral 
gasket of EPDM rubber or similar to BS EN 10224 or BS CP 2010.  Pipes greater than 600mm shall be supplied 
with ends cut square suitable for use with flexible couplings and the external weld ground back sufficiently. 
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The Contractor shall supply 5% of the straight pipes as half length pipes (not exceeding 6m). Each pipe 
shall be supplied complete with a coupling for jointing. 

 

Corrosion Protection 
Steel pipes and fittings shall be protected externally at the manufacturer's works with fusion bonded 
epoxy resin in accordance with AWWA C213. Pipes greater than 600mm and all fittings shall also be 
lined internally with fusion bonded epoxy to AWWA C213. Pipes 600mm or less shall be lined with 
cement mortar to AWWA C205 or BS EN 10298. All lining and coating materials shall be approved for 
contact with potable water by an internationally recognized body like the Drinking Water Inspectorate of 
UK. 

 

Where required by the Bills of Quantities, the Supplier shall also price for the provision of an alternative 
3LPE coating to DIN 30670 or AWWA C215 of a triple wrap system of fusion bonded or sprayed epoxy 
primer, an intermediate polymer adhesive layer and an extruded high density polyethylene coating in 
general conformance with ISO/DIS 21809-1 Class B as appropriate. 

 

Glass Reinforced Plastic (GRP) Pipes and Fittings 
Glass reinforced plastic (GRP) pipes and fittings for pressure water supply shall be high stiffness and 
shall comply with the relevant provision of BS 5480. The minimum pipe stiffness shall be 5,000 N/m2. 

 

Pipes and fittings shall be marked in accordance with Clause II g. BS 5480. 
 

Pipes shall only be cut by techniques which can be shown not to impair the pipes pressure regression 
performance. Where any pipe is cut the exposed fibres at the cut pipe end shall be resealed to prevent 
potential long term degradation. Methods of cutting and resealing exposed fibres shall be submitted to 
the Project Manager for Approval.  Elastomeric sealing rings and foils shall comply with BS EN 681. 

 

On delivery to site and immediately prior to installation each pipe shall be visually inspected both 
externally, and where possible, internally for damage such as star cracking of the gel coat layer. Where 
any damage extends through the pipe wall the pipe shall be rejected or the damaged section cut out and 
replaced in accordance with repair methods approved by the Project Manager. If in  the  Project 
Managerôs opinion the pipe is not suitable of repair it shall be rejected and removed from site. 

 

uPVC Sewers and Pressure Pipes and Fittings 
Unplasticised PVC pipes and fittings for water supply pressure pipes shall comply with British Standards 
3505 current but also superseded by BS EN 1452 and 4346. They shall be obtained from an approved 
manufacturer and shall be minimum pressure rated (12 bars) unless otherwise stated. 

 

Unplasticised PVC pipes and fittings for gravity sewers and drains shall comply with British Standards 
4660 or 5481 and shall be obtained from an approved manufacturer. Restrained rubber ring type push fit 
flexible joints shall be used unless otherwise stated. Solvent weld joints will not normally be permitted. 
Pipes and fittings shall be protected from the direct rays of the sun at all times by means of reflective 
cover sheets. 
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Concrete Pipes, Bends and Junctions 
Concrete pipes, bends and junctions for use in sewers shall be made with sulphate-resisting cement. 
Pipes, bends and junctions shall conform to the requirements of BS 5911 for the particular class of pipe 
required to be used. The internal dimensions shall be true and regular and the internal surface smooth 
and free from surface blemish. The actual diameter of the pipe shall be not less than the nominal 
diameter. All joints shall be of the gasket type with flexible spigot and socket approved by the Project 
Manager. Gaskets shall be elastomeric complying with BS EN 681. 

 

The main pipe and branches of all junctions shall be of the same strength classification and shall have the 
same internal dimensions as the pipes with which they are to be used. 

 

The pipes, bends and junctions delivered to the Site shall be certified by the pipe manufacturer to have 
complied with BS 5911, or other approved standard and one copy of the certificate shall be delivered to 
the Project Manager before the goods are unloaded. 

 

Unless otherwise specified pipes are required to be of Extra Strength; they may, unless otherwise 
specifically called for, be reinforced either with cast-in steel or by an external wrapping of fibre glass and 
resin, applied by an approved manufacturer. 

 

The Contractor shall provide all facilities for and shall carry out jointly with the Project Manager (if 
so required) a full visual inspection of all pipes, bends and junctions for manufacturerôs defects and 
other faults or damage. Before any pipe, bend or junction is laid it shall again be carefully examined 
and sounded with a wooden mallet. Any pipe found to be cracked or otherwise defective shall not be used 
on the Works. 

 

Concrete pipes shall be internally coated with a 100 percent solids coal tar epoxy lining 70 percent 
minimum epoxy content. Coat thickness 300 micron minimum. 

 

HDPE Pipes and Fittings 
 

General 
Polyethylene pipes up to nominal size 63mm for below ground use shall be coloured blue and comply 
with the relevant provisions of BS 6572. Polyethylene pipes for use in nominal diameters greater than 
63mm shall be as specified below. 

 

The pipes shall be clearly and indelibly marked to show the name of the manufacturer, diameter, pressure 
class and date of manufacture. 

 

House connection pipework downstream of the manifold shall be PE80; all other HDPE pipework shall be 
PE100. 
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Compound Material 
The material from which the pipes are made shall be in accordance with ISO 4427-1. All pipes shall be 
manufactured using pre-compounded carbon black, bimodal, high density polyethylene MRS 10.0 
material (PE100). The use of natural PE100 with a Carbon black master batch is strictly not allowed. 

 

Carbon black should be well dispersed to give outstanding UV resistance, and should have a minimum carbon 
content of 2%. Pipes should be manufactured from certified PE100+ material with batch certification available 
with pipe delivery. 
 

Identification compound 
The compound used for identification stripes shall be manufactured from a PE polymer manufactured from 
the same type of base polymer as used in the compound for pipe production. 
 

General appearance 
When viewed without magnification, the internal and external surfaces of pipes shall be smooth, clean and 
free from scoring, cavities and other surface defects such as would prevent conformity of the pipe to ISO 4427. 
The pipe ends shall be cut cleanly and square to the axis of the pipe. 
 

Color 
The pipes shall be black with coloured identification stripes. 
 

Dimensions 
The dimensions of the pipe shall be measured in accordance with ISO 3126. Manufacturing shall be to ISO 
4427 Standard, as per the approved dimensions chart. 
 

Pipes should be manufactured in machinery capable of ultrasonic wall thickness detection with production reports 
provided with delivery of pipes. Where coiling is possible, the minimum internal diameter of the coil shall not 
be less than 18d. 
 

The lengths shall be supplied to minimize the number of joints to be done in the field, and the size that is allowed 
to be legally transported on Kenyan roads by the traffic department. 
 

Markings 
All pipes shall be permanently and legibly marked in such a way that the marking does not initiate cracks or other 
types of failure and such that normal storage, weathering, handling, installation and use does not affect the legibility 
of the marking. 
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The colour of the printed information shall differ from the basic colour of the product. The marking shall be such 
that it is legible without magnification. The frequency of marking shall not be less than once per metre. 
Markings should be made using a hot embossed foil stamp printing. 
 

Each pipe shall a minimum of 3 equispaced blue longitudinal stripes indicating medium of fluid transported in 
the pipes. A summary of marking requirements are given in the table below. 
 

Minimum required marking 

Aspect Marking 
Standard Number ISO 4427 
Manufacturer's identification Name or symbol 
Dimensions (dn Ĭ en) e.g. 125X11.4 
SDR series (for DN > 32) e.g. SDR 11 
Material and designation PE 100 
Pressure rating in bar e.g. PN 16 

Production period (date or code) e.g. 0204a 

Country of Production Kenya 
 

  
Aspect Marking 

Coils shall be sequentially marked with the metreage, indicating the length remaining on the coil. 

a - In clear figures or in code providing traceability to the production period within year 
month and, if the manufacturer is producing at different sites, the production site. 

 

Jointing of Pipes 
Unless otherwise specified or approved by the Project Manager, Polyethylene pipes shall be electro fusion 
welded. Joints between polyethylene pipes supplied from different manufactures or not manufactured from 
the same grade of polymer shall only be jointed by electro fusion or by push fit mechanical couplings. 
Mechanical couplers and compression type fittings shall incorporate a serrated internal liner to support the pipe 
against compression loads exerted by the fitting and to prevent pullout under axial load. 
 

Butt or socket fusion joint techniques shall only be applied between pipes supplied from single source and 
manufactured from the same grade of base polymer. Fusion welding of polyethylene pipes shall only be 
undertaken by skilled operatives using appropriate specialized tooling. Pipes to be jointed shall be free from 
contamination and care shall be used to protect fusion jointing operations from wind and against the effects of 
inclement weather. Mechanical jigs or other approved methods shall be used to ensure correct alignment of the 
pipe when making butt fusion joints. Details of fusion welding procedures including details of tools, operatives, 
materials and method statements shall be submitted to the Project Manager for approval prior to any jointing. 
 

Steel and iron pipe fittings shall comply with the relevant provision of BS EN 545 (1995) replaced by BS EN 
10224 but also current. 
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General 
Polyethylene pipes up to nominal size 63mm for below ground use shall be coloured blue and comply with 
the relevant provisions of BS 6572. Polyethylene pipes for use in nominal diameters greater than 63mm shall 
be coloured blue High Density Polyethylene (HDPE) suitable for a working pressure of 12 bars. 
 

The pipes shall be clearly and indelibly marked to show the name of the manufacturer, diameter, pressure class 
and date of manufacture. 
 

House connection pipework downstream of the manifold shall be PE80; all other HDPE pipework shall be PE100. 
 

Joints 
Unless otherwise specified or approved by the Project Manager Polyethylene pipes shall be electro fusion welded. 
Joints between polyethylene pipes supplied from different manufactures or not manufactured from the same 
grade of polymer shall only be jointed by electro fusion or by push fit mechanical couplings.   Mechanical 
couplers and compression type fittings shall incorporate a serrated internal liner to support the pipe against 
compression loads exerted by the fitting and to prevent pullout under axial load. 
 

Butt or socket fusion joint techniques shall only be applied between pipes supplied from single source and 
manufactured from the same grade of base polymer. Fusion welding of polyethylene pipes shall only be 
undertaken by skilled operatives using appropriate specialized tooling. Pipes to be jointed shall be free from 
contamination and care shall be used to protect fusion jointing operations from wind and against the effects of 
inclement weather. Mechanical jigs or other approved methods shall be used to ensure correct alignment of 
the pipe when making butt fusion joints. Details of fusion welding procedures including details of tools, 
operatives, materials and method statements shall be submitted to the Project Manager for approval prior to 
any jointing. 

 

Steel and iron pipe fittings shall comply with the relevant provision of BS EN 545 (1995) replaced by BS 
EN 10224 but also current. 

 

Gate Valves 
General 

Valves for normal duty on water pipelines with pressure ratings up to PN25 shall be key operated cast 
iron flanged gate valves for waterworks purposes generally complying with the requirements of BS 5163 
(Type B). All Gate Valves shall be supplied with a 10 year manufacturerôs warranty. 

 

Cast iron gate valves for pressure ratings to PN14 shall be cast iron flanged valves complying with BS 
5150 replaced by BS EN 1171 (both BS 5150 and BS 5151) or cast iron parallel slide valves complying 
with BS 5151. 

 

Butterfly valves for pressure ratings of up to PN14 shall be double flanged wafer type butterfly valves 
complying with BS 5155. 
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Unless otherwise specified valves for use on steel pipes shall be flanged, where butt-weld ends are 
specified valves shall comply with BS EN 1984, or BS EN 13709. 

 

Wedge Gate Valves for Manual Operation 
Valves up to and including DN 300 shall be of the resilient seal type and valves larger than DN 300 shall 
have metal seals. 

 

Spindles shall be of the non-rising type and screwed so as to close the valves when rotated in the 
clockwise direction. The direction of closing shall be clearly cast on the valve cap or hand wheel as 
appropriate. The valves shall be constructed of the following materials: 

 

 

body - cast iron; 

spindle - forged bronze or stainless steel; 

metal faces and seal - Gunmetal. 
 

The valves shall be suitable for the unbalanced head as specified or indicated in the schedules. 
 

Suitable gearing and anti-friction devices such as ball bearing thrust collars shall be provided as necessary 
to enable opening and closing by manual operation at the pressure stated, using an effort no greater than 
26kg on the tee key or hand wheel supplied. Hand wheels shall not exceed 500mm diameter. A 
bypass with gate valve forming an integral part of the valve shall be provided where recommended 
by the valve manufacturer for the pressures specified. 

 

Gearing on valves of DN 300 and less shall be enclosed in a sealed gearbox suitable for buried 
installation and operated with a tee key. Except where shown in the Drawings, all valves exceeding DN 
300 shall be provided with bevel gearing and hand wheels. Valves to be used for washouts and isolating 
air valves shall have screwed seats. 

 

Extension spindles shall be galvanized or stainless steel adequately supported with cast iron brackets, and of 
sufficient diameter to prevent any whiplash effect through twisting when being used to operate the valves. 
The spindles shall be capped for key operation. Valve caps shall be fitted with hexagonal set screws. 

 

Valves shall be coated with an approved epoxy complying with DIN 30674. Keys for valve operation shall 
be of sufficient length so that the valves can be operated by a man standing, but shall not exceed 1.2m in 
length, and shall have a detachable cross bar. 

 

Butterfly Valves 
General 

Butterfly valves shall conform to BS EN 593. All Butterfly Valves shall be supplied with a 10 year 
manufacturerôs warranty. 
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Construction 
Butterfly valves shall have a high grade cast iron body to BS EN 1561 designed to the specified working 
and test pressures. The pressure rating valve shall be cast in the valve body. The disc shall be of high 
grade cast iron to BS EN 1561 or nodular cast iron to BS 2789 to the defined working and test pressures. 
It shall have a convex shape designed to achieve low head loss characteristics. The valve shafts shall be 
of stainless steel operating in self-lubricating bushes in the body. 

 

The valve seat shall be of gunmetal to BS 1400. The sealing ring shall be a renewable Ethylene 
Propylene Diene Monomer (EPDM) rubber attached to the disc edge by a sectional bronze retaining ring 
to form a resilient and durable seal. 

 

The valves shall be fitted with hand wheel actuators not exceeding 500mm diameter incorporating 
gearing to allow opening and closing by manual operation at the pressure stated using an effort no 
greater than 36kg on the hand wheel supplied. 

 

In all cases the gearing shall be designed to close the valve, from fully open to fully close in a period of 
not less than ten minutes with this effort. Actuators shall be designed so as to close the valves when the 
hand wheel is turned in a clockwise direction; the direction of closing shall be clearly cast on the hand 
wheel. Position indicators shall be fitted to all actuators. 

 

Where required valves shall be electrically actuated with a manual override. Remote actuation shall be 
provided with a visual indication of valve open, valve closed and percentage opening together with fault 
indication. 

 

Valve Performance 
A performance curve, relating percentage valve travel, open area and discharge coefficient shall be 
submitted to the Project Manager. The head loss coefficient with valve fully open shall be defined. 

 

Testing 
All valves shall be tested in accordance with BS EN 593 and pressure and material test certificates shall 
be submitted to the Project Manager for approval. 

 

Air Valves 
Air valves shall be either: 

 

Single (small) orifice valves (SAV), for the discharge of air during the normal operation of the pipeline. 
 

Double orifice valves (DAV), consisting of a large orifice and a small orifice.  These shall permit the bulk 
discharge of air from the main during filling and air inflow when emptying in addition to 
 

the discharge of small quantities of air during normal operating conditions. 
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Air valves shall be supplied with an independent isolating butterfly valve (DAV) or cock (SAV) 
which permits the complete removal of the air valve from the main, without affecting the flow of 
water in the main. 

 

Each air valve assembly shall be suitable for connection to a flange on the pipeline. 
At the connection between the air valve and its isolating valve a BSP tapping shall be made suitable for 
fitting of a pressure gauge. All tapings shall be sealed by a brass plug and copper compression ring 
gasket. 

 

Air valves shall operate automatically and be constructed so that the operating mechanism will not jam in 
either the open or closed positions. 

 

Non-Return Valves 
Swing Check Valves 

Non-return valves shall be suitable for waterworks purposes and shall be manufactured to comply with 
the general requirements of BS EN 12334. They shall be double flanged type, non-slamming and 
recoilless on flow reversal. 

 

Valves of DN 700 and larger shall be of the multi-disc type or tilting disc type. The valves shall have a 
high grade cast iron body and cover to BS EN 1561 Grade 220/260 with gun metal nickel bronze alloy 
door seating. The hinge pin shall be of stainless steel carried on non-corrodible bearings. 

 

Nozzle Check Valves 
Nozzle check valves shall be slam free closing with a streamlined cross section as manufactured by 
Mannesmann Demag or similar. 

 

Flow Control Valves 
Flow controls unless otherwise specified shall be butterfly valves. They shall be installed complete with a 
headstock and position indicator showing the degree of opening. 

 

Pressure Reducing Valves 
Pressure reducing valves shall automatically reduce a higher inlet pressure to a steady lower downstream 
pressure regardless of changing flow rate or varying inlet pressure. The valve shall be a hydraulically 
operated pilot controlled diaphragm type, globe or angle valve. 

 

The main valve shall have a single removable seat and a resilient disc. 
 

Ball Float Valves 
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Ball float valves which are to be installed within reservoirs shall be the delayed action type to eliminate 
inflow at small valve openings. They shall be fitted with a stilling chamber, auxiliary float valve and inlet 
bellmouth with regulating valve. The main valve shall be fitted with a long actuating lever to provide 
a long float travel for slow valve closure. 

 

Valves shall be of the right angle pattern type with flanged inlet and have a resilient synthetic rubber disc 
which forms a drop tight seal against a removable seat insert. Valves shall be free of cavitation and 
vibration under the specified working conditions. Flanged tapers shall be provided on the inlets as 
necessary to suit the size of valves proposed. 
Valves shall be capable of withstanding the maximum static pressure and of passing the maximum flow 
rate shown. Orifice plates shall be provided as necessary to absorb excess working pressure at the initial 
flow rates indicated. 

 

The pressure rating of the valve shall be cast into the body of the valve. 
 

Constant Flow Valves 
Constant flow valves shall maintain a  constant rate of flow regardless of  fluctuations in  upstream 
pressure. 

 

Valves shall be hydraulically operated, diaphragm actuated globe pattern. They shall have a resilient 
synthetic rubber disc which forms a drop tight seal against a removable seat insert. The diaphragm 
assembly and valve stem shall be fully guided at both ends by bearings in the valve cover and valve seat. 
The diaphragm shall consist of nylon fabric bonded with synthetic rubber. Packing glands and stuffing 
boxes are not permitted and there shall be no pistons operating the valve or pilot controls. 

 

The pilot control shall be direct acting diaphragm valve designed to close when the actuating differential 
increases beyond the spring setting. The actuating differential pressure shall be produced by a thin 
edged orifice plate installed in an orifices flange downstream of the valve. 
Any necessary repairs to the valve shall be accomplished without removing the valve from the main. 

 

Valves shall be sized to pass the maximum continuous flow stated on the drawings at the working 
pressure given. The pressure rating of the valve shall be cast into the body of the valve. 

 

Surface Boxes and Chamber Covers 
Surface boxes and chamber covers shall be either cast iron or ductile iron and coated with black 
bituminous solution. 

Surface boxes over gate valves shall be hinged and chained and shall generally comply with BS 5834. 

In roads, tracks, verges: Heavy duty with 150 x 150mm nominal clear opening. 
In fields and areas subjected to light wheeled or pedestrian traffic: Medium duty with 150 x 150 mm 
nominal clear opening. 

 

Surface boxes for hydrant chambers shall have a 150 x 150mm clear opening and shall comply with BS 
750 and shall be suitable for heavy traffic loading. 
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Covers to air valve and other chambers shall be to the dimensions and loading requirements shown on 
the Drawings or as stated in the Bill of Quantities. 

 

Covers shall be suitable for the following maximum safe centre static loads: 
 

 

 

 

Where applicable, covers shall comply with BS EN 124 or other appropriate Standard. 
Lifting keys shall be provided for each type surface box or cover supplies. One set of keys shall be 
provided for every ten surface boxes or covers subject to a minimum of ten sets of keys or the actual 
number of covers if less than ten. 

 

Gully Gratings and Frames 
Road gully gratings and frames shall be of approved type and manufacture in cast Grey Ductile Iron and 
shall be of Heavy Duty Non-rocking Pattern designed for wheel load of 11.5 tonne and generally in 
accordance with BS EN 124. Single gullies of nominal size 1050mm x 750mm. Inlet gratings of other 
plan dimensions shall have a minimum water way area of 49% of the total inlet grating area. 

 

Gully frames shall be set in cement mortar and haunched with Class C25 concrete.   It shall be the 
Contractorôs responsibility to establish the finished road levels from the appropriate authority and fix the 
gratings accordingly. 

 

Manhole Safety Chains 
Mild steel chain shall be 8 mm nominal size Grade M (4) non-calibrated chain, Type 1, complying with BS 
withdrawn. After manufacture, mild steel safety chains shall be hot dip galvanized in accordance with BS 
EN 124. 

 

Manhole and Chamber Access Covers 
The manhole and chamber access covers shall comply with BS 497 Part 1 and be obtained from an 
approved manufacturer and shall be to the internal minimum clear opening as detailed in the Contract. 

 

All manhole and chamber access covers in road shall be to an approved Heavy Duty pattern and in 
footpaths shall be medium/heavy duty unless otherwise specified. The frame and lid shall have key holes 
formed with sealed pockets underneath to prevent ingress of sand, grit and surface water and shall be of 
an approved non-rocking pattern. The covers and frames shall have accurate seating faces to prevent 
rocking and the ingress of sand or water, and it shall be tight fitting to resist overflow conditions or 
unauthorized removal. The seating faces shall be coated with graphite grease before installation of the 
cover. 

 

Light duty - 250kg 
Medium duty - 1500kg 
Heavy duty - 5000kg 
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A supply of keys for use with every type of manhole cover and surface box shall be handed over by the 
Contractor at the completion of the Contract on the basis of one set of keys for each 50 covers or part 
thereof. 

 

Manhole and chamber cover frames shall be set in cement mortar and haunched with Class C30/10 
concrete and shall be set to the camber or fall of the finished road surface. It shall be the Contractorôs 
responsibility to establish the finished road surface levels from the appropriate authority and to fix the 
covers accordingly. 

 

Manhole Step Irons 
Manhole step irons shall be of galvanized malleable iron and shall conform in all particulars to BS EN 
13101. 
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SECTION 4B.     PIPELINE CONSTRUCTION 

 

General 
The requirement of this section shall apply to the construction of potable and raw water pipelines 
and pipework. 

 

Within this section óPlantô refers to pipe fittings, valves, surface boxes and chamber covers, and 
other such materials required for pipelines, mains and pipework at reservoirs and elevated tanks. 

 

All Plant shall be suitable for waterworks purposes for the conveyance of potable water in the 
climatic conditions prevailing in Kenya and in particular at the location of the Works. 

 

The Project Manager shall provide details of each pipeline diameter, pressure rating, hydraulic 
characteristics and the approximate alignment. The Contractor shall, in consultation with the 
Project Manager set out the proposed pipeline alignments, making any changes that the Project 
Manager may deem necessary, confirming also the exact locations of all manholes, valves, air 
valves, washouts, hydrants, and the like. 

 

Topographic Surveys 
Topographic surveys along pipeline routes shall be either:- 

Plan and profile surveys, or 

Line and level traverse surveys, as 

instructed by the Project Manager. 

Plan and profile surveys shall cover a strip of 10.0m wide centrally on the proposed centre line of 
the pipeline.  The survey shall be carried out in accordance with the specification detailed in Clause 
106. 

 

Line and level surveys shall comprise a traverse line along the centre line of the pipeline as 
established by the Project Manager. 

 

Handling and Transport of Pipes and Fittings 
The loading, transporting, unloading and handling of pipes and fittings shall be carried out such 
that no damage is caused. All in accordance with the recommendations of the manufacturer and to 
the approval of the Project Manager. The use of lifting hooks is not permitted. Pillows shall be 
provided between lashing (ropes, wires or chains) and the pipes. All cradles and lashings shall be 
of such widths as to prevent damage to the coating of the pipe, or distortion of the pipes. 

 

Valves and fittings shall be transported in timber packing and where possible in the 
manufacturerôs original packaging. 
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Protective cover and other protective materials provided by the manufacturer shall not be 
permanently removed until immediately prior to installation. 

 

In the event of any damage being caused to a pipe, the Project Manager shall determine whether 
damaged piece shall be replaced or repaired. Repair to coating only shall be allowed and shall be 
as directed by the Project Manager. 

 

In all instances when along trench sides, ferrous pipes shall be supported within 1 metre of either end 
on sand filled bags such that no part of the wall of the pipe touches the ground, and in the case of pipes 
over 6 metres long with additional central sand bags. 

 

When pipes are being loaded into vehicles care shall be taken to avoid their coming into contact with 
any sharp corners such as cope irons, loose nail heads, etc. Whilst in transit, pipes shall be well secured 
over their entire length and not allowed to project unsecured over the tailboard of the lorry. 

 

Pipes may not be offloaded from lorries by rolling them, suitable carnage shall be used. Pipes shall 
not be rolled or dragged along the ground. 

 

Stringing and Examination of Pipes Prior to Laying 
All DI and Steel Pipes and their coatings and linings shall be carefully inspected on Site prior to laying. 

 

Inspection of the pipe will be made by the Project Manager after delivery and again immediately 
prior to laying. Any pipe shall be subject to rejection at any time on account of failure to meet 
any of the Specification requirements, even though pipes may have been accepted as satisfactory 
at the place of manufacture. Pipe rejected after delivery shall be marked for identification and 
shall immediately be removed from the site. 

 

All pipe or fittings shall be examined before laying and no piece shall be installed which is found 
to be defective. Any damage to the pipe linings or coatings shall be repaired as directed by 
the Project Manager. Handling and laying of pipe and fittings shall be in accordance with the 
Manufacturer's written instructions and as specified herein. 

 

Before lowering into the trench or placing in position each ductile iron pipe or casting shall be slung 
and sounded with a mallet to test for hair cracks. Pipes that do not ring true will be discarded. 

 

All cement mortar linings shall be visually inspected for defects such as cracking or spalling and 
crack widths shall be measured to confirm that width is such that natural re-sealing will occur 
once put into service; otherwise cracks as well as any spalling shall be made good before laying in 
accordance with the manufacturerôs written instructions. 

 

All epoxy linings and all coatings shall be subjected to holiday detection tests, in accordance with 
NACE RP 0490, the voltage of the holiday detector being selected appropriate for the material and its 
thickness. No pipe shall be laid having failed the holiday tests until the defective area is made good 
in accordance with the manufacturerôs written instructions and retested satisfactorily before use. 
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All pipe and fittings shall be thoroughly cleaned before laying, and shall be kept clean until they are 
used in the work, and when laid, shall conform to the lines and grades required. Pipe shall not be 
laid unless the trench is free of water and in a satisfactory condition. Ductile iron pipe and fittings 
shall be installed in accordance with the requirements of AWWA C600 except as otherwise provided 
herein. If any defective pipe is discovered after it has been laid, it shall be removed and replaced 
with a sound pipe in a satisfactory manner by the Contractor, at his own expense. 

 

When laying is not in progress, including any work break exceeding 30 minutes, the open ends 
of the pipe shall be closed by watertight plugs or other approved means. Good alignment shall be 
preserved in laying. The deflection at joints shall not exceed that recommended by the Manufacturer. 
End caps shall not be removed until such time as the pipe is to be inspected and laid. 

 

Where the pipeline crosses roads, tracks or any other access or where directed by the Project Manager, 
the Contractor shall place the pipes so that access to the public is not in any way prohibited. 

 

Shortly before laying or fixing any valve, pipe or fitting, the Contractor shall examine each valve, pipe 
and fitting to ascertain that there is no damage or defect. The Contractor shall give the Project 
Manager not less than 48 hours notice of his intention to undertake such examination. The 
Contractor shall not lay such pipes and fittings until he has received approval from the Project 
Manager. 

 

Linings shall be inspected prior to laying and any defect made good. 
 

Laying Pipes 
Immediately before any pipe is lowered into the trench the plug shall be removed from the end of the 
last pipe laid and the new pipe shall be carefully lowered into the trench. 

 

Each pipe and fitting shall be laid true to alignment curve and gradient in accordance with the 
Drawings or as directed by the Project Manager. The minimum gradient shall not be flatter than 1 
in 500. 

 

Pipes shall be boned to gradient and sight rails shall be provided for this purpose at intervals 
not exceeding 50m and at all changes in grade. No dips or summits shall be permitted other than as 
shown on the Drawings. 

 

Embedment and Compaction 
All ductile iron and steel pipes shall be embedded using a sand or coarse grained soil with less than 
12% fines, which if necessary shall be imported if excavated material is found to be unsuitable: 

 

In areas prone to water logging or where specifically called for on the Drawings or in the 
Bills of Quantities a single size or graded gravel shall be used as a special lower bedding, with 
grading as indicated below. 
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Nominal Pipe Diameter 

(mm) 
Grading for Special Lower Bedding 

[to ASTM Sieve Sizes] 
 Single size Gravel Graded gravels 
< 200 10 or 14 single-size gravel 14 to 5 graded 
200 to 500 10, 14 or 20 single-size gravel 14  to  5  graded  or  20  to  5 

graded 
> 500 10, 14, 20 single-size crushed 

rock, or gravel 
14  to  5  graded  or  20  to  5 
graded 

 

The suitability of as-dug trench material as an embedment material and where imported, the source 
shall be approved by the Project Manager. Any delays as a result of not seeking this approval in 
good time shall be entirely to the Contractorôs account 

 

All layers of the embedment shall be thoroughly compacted, and shall not exceed 150 mm and be 
raised evenly on both sides of the pipe as it is placed. A minimum compaction of 90% MPD shall be 
achieved at all times, this being confirmed by sampling and testing at intervals on different levels 
of embedment at intervals of not more than 50 m with testing in accordance with BS 1377 or ISO 
22476 using the ñsand replacementò method. 

 

Should any results fail to achieve this absolute minimum level, then the pipes, embedment material 
and layer shall be removed for an equal distance on either side of the failed test, the total distance 
being equal to the length between adjacent sampling locations, and re-laid appropriately but with 
compacted layer thickness halved. In addition the distance between sampling and testing shall also be 
halved until in the opinion of the Project Managerôs Representative a sufficient number of 
consecutive passes allows both individual layer thickness and the distance between sampling and 
testing to be returned to the previous thickness and spacing. 

 

All backfill soil above the embedment shall be free from clay lumps, boulders and rock fragments 
greater than 50 mm and as far as practicable, given the nature of the soil, 90 % MPD shall be attained. 
However, this requirement may be relaxed to 85% MPD by the Project Managerôs Representative 
if he considers the circumstance warrant it. 

 

Pipes Laid in Trench 
Pipes and fittings laid in trench shall have at least the minimum cover stated in the Drawings. 
Long radius curves in buried pipelines shall be negotiated by deflections taken up in the joints of one 
or more pipes. The deflection at joints shall not exceed 75% of the manufacturerôs maximum 
specified limits. Designs have been based upon the use of 6m long pipes. If the Contractor provides 
longer pipes sufficient short lengths shall be provided to enable the proposed pipe curvature without 
additional bends or deep excavation. 

 

Pipes shall not be dragged along the trench bottom. Pipes laid in trenches shall be laid and firmly 
bedded on an even and uniform bed. Where pipes are not laid on a granular bed, the bottom of the 
trench shall be smooth and free from stones or other projections. 
Joint holes shall be excavated below the trench bottom and shall be as small as possible and shall 
be filled in and compacted after the pipes are laid and before the refilling of the trench is commenced. 

 

Pipe Bedding and Surround 
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For polyethylene, uPVC and GRP pipelines, Class S bedding shall be used where the cover is equal to 
or greater than 1.0m. Where there is less than 0.6m cover, Class A concrete surround shall be 
used. In between the Project Manager shall decide upon the bedding type dependent upon the 
assessed risk of damage to the pipe. 

 

Pipes Laid Above Ground 
Pipelines to be laid above ground shall be constructed of flanged ductile iron pipes with mechanical 
type expansion joints. Supports shall be provided at a maximum spacing of one pipe length and 
adjacent to the flanged joints. 

 

The expansion joints shall compensate for a variation of ambient temperature between zero and 40Ü C 
on the adjoining pipeline. Anchorages shall be provided immediately uphill of each expansion joint 
and at each change in vertical and horizontal alignment. The ground/rock surface under the pipeline 
shall be re- graded as necessary to allow a satisfactory vertical alignment of the pipeline. 

 

The Contractor may propose, as an alternative to the use of mechanical expansion joints, either of 
the following methods for accommodating thermal expansion: 

 

A zigzag pipeline alignment whereby the thermal movement is accommodated by deflection of the 
bends. 
A rigid form of construction with the thermal movement being constrained within the pipe walls by the 
use of substantial anchor blocks. 
 

Joints shall be made in compliance with the manufacturerôs instructions as approved by the 
Project Manager. Care shall be taken to ensure the absolute cleanliness of the pipe ends and joint 
components. Only the recommended approved lubricants shall be used. 
Jointing shall only be carried out by experienced personnel under close supervision by the Contractor. 

 

The Contractor shall ensure that no dirty water or other extraneous matter is allowed to enter the 
pipes during or after laying. In the event of dirty water or extraneous matter entering the pipes the 
Contractor shall immediately carry out cleaning and disinfection as directed by the Project Manager. 

 

Except when necessary for jointing, the end of the last pipe laid shall be kept plugged to the 
satisfaction of the Project Manager to prevent the ingress of dust, dirt, rocks and other debris. 
The Contractor shall be liable for any damage caused to the Employerôs Plant and apparatus or 
other equipment as a result of foreign matter of any kind not having been cleared out of 
pipelines before Taking-Over. 

 

Pipe trenches shall not be backfilled until approved by the Project Manager. Once approved 
trenches shall be backfilled without delay to at least the minimum extent required for pressure testing. 

Cutting Pipes 
The edges of the cut pipes shall be clean, true and square. Ductile iron pipes shall only be cut with 
an approved mechanical pipe cutter in conformity with the pipe manufacturerôs recommendations. 
The use of oxyacetylene flame cutter will not be permitted. The edges of the cut together with those 
parts of the pipes from which the coating has been removed shall be given two coats of bituminous 
paint and the internal lining repaired. When the cut pipe is to be inserted in a ñTytonò type joint it 
shall be bevelled for 10mm at 30Ü to pipe the axis. 
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Asbestos Cement, HDPE, uPVC and GRP pipes shall be cut with an approved mechanical pipe 
cutter and in conformity with the pipe manufacturerôs recommendations. Where the cut end of the 
pipe is to be incorporated in a joint the pipe shall be turned down to the correct diameter required 
for forming the joint by and approved mechanical turning machine. The length of turning shall be 
accurately bevelled by mechanical means to the dimensions specified in the manufacturerôs 
recommendations. 

 

Steel pipes shall be cut by using a mechanical pipe cutter approved by the Project Manager. The use 
of an oxyacetylene flame cutter will not be permitted. The edges of the cut shall be given two 
coatings of liquid epoxy compatible with the original coating. The external coating and the internal 
lining shall be repaired to the approval of the Project Manager. The cut end shall be bevelled as 
required to suit the form of joint used. 

 

Proprietary Joints and Couplings 
Proprietary joints and couplings shall be assembled in accordance with the manufacturerôs instruction 
as approved by the Project Manager. Where pipes are laid above ground and jointed with bolted 
couplings the joint shall be protected against vandalism by sheathing with an approved heat-shrink 
moulding as manufactured by Raychem of Swindon UK or similar approved. 

 

Flanged Joints 
Flanged joints shall be made with two washers per bolt, one under the bolt head and the other under 
the nut. The tightening of the bolts shall be carried out in the sequence and to the torque 
recommended by the manufacturer. A torque wrench shall be used. 

 

Buried flange joints shall be protected by painting with approved bitumen paint and by wrapping 
using óDensoô paste, mastic tape and outer wrap, or similar approved materials all in accordance 
with the manufacturerôs instructions as approved by the Project Manager, unless supplied with epoxy 
coating and galvanized bolts. 

 

Flanged adaptors and mechanical couplings shall have a RILSAN nylon coating applied by the 
manufacturer. 

 

Steel Pipelines Welded Joints 
If specifically required under the contract pipes shall not be welded. If permitted by the Project 
Manager for particular conditions the Contractor shall submit to the Project Manager a detailed 
method statement for constructing the pipeline using welded joints which shall include, but not be 
limited, to: 

details of the Contractorôs skilled labour and supervision staff who have direct experience in the 
construction of welded steel pipe; 
details of the Contractorôs plant to be deployed; 
details of temporary staging, access and craneage; 
procedure for construction of supports and anchorages, and welding joints; 
quality assurance proposals for testing the integrity of the welds. 
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These details shall be submitted to the Project Manager for his approval not later than 21 days before 
the Contractor wishes to commence pipe laying. 

 

All field welds shall be inspected visually with special attention given to the line up and down the 
root run or stringer beads. Non destructive testing of the completed weld shall be carried our using 
radiographic methods with procedures in accordance with BS 2910. 

 

On completion and inspection of joint welding, remedial works shall be carried out on the internal 
lining and external coating. No more than five pipe joints shall be welded without completion of 
remedial works to joints. 

 

Fixing Valves and Penstocks 
Valves, penstocks and other fittings shall be securely fixed. Extension spindles and headstocks shall 
be properly aligned and fixed in a vertical position and valve caps shall be fixed securely using the 
locking nut. 

 

Thrust and Anchor Blocks 
Concrete thrust and anchor blocks shall be formed at bends, tees and valves in accordance with 
the details shown on the Drawings or as directed by the Project Manager. Excavation shall be 
made after pipelaying and the blocks concreted immediately after excavation. The back supports 
and blocks shall abut in to solid undisturbed ground with all loose material being removed before 
concreting. 

 

No pressure shall be applied in any section of main until the concrete has achieved adequate strength 
and at least three dayôs curing. 

 

Flexible joints shall not normally be cast in. Where the size of the block does not make this 
possible, additional flexible joints shall be provided no greater than half a pipe diameter beyond 
each face of the block. 

 

Concrete Surround to Pipes 
Where pipelines pass under streams and rivers or where directed by the Project Manager, the 
pipeline shall be surrounded with concrete as shown on the Drawings. 

 

Concrete surround shall be ñbrokenò at all pipe joints to retain flexibility in the pipeline. No joints 
shall be concreted in without the prior approval of the Project Manager. 

 

Flotation of Pipelines 
The Contractor shall ensure that flotation of the pipeline does not occur during construction. 
Sufficient backfill shall be placed over each pipe after laying and before testing to prevent flotation. 
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Pressure Rating 
The pressure rating of pipes shall be as indicated on the drawing or Bill of Quantities or if not 
indicated then selected such that the maximum pressure in the pipeline inclusive of surge pressures 
shall not exceed the maximum allowable sustained working pressure rating of the pipe; 
The surge pressure amplitude (the difference between maximum and minimum surge pressures) shall 
not exceed one half of the maximum allowable sustained working pressure rating of the pipe. 

 

Testing of Water Supply Pipelines 
All pressure pipelines shall be hydrostatically tested. Site test pressures shall be1.5 times the maximum 
working pressure or allowance pressure plus 5 bar whichever is the smaller measured at the lowest 
part of the pipeline, unless otherwise specified on the drawings. 

 

The Contractor shall give the Project Manager not less than 48 hours notice of his intention to carry 
out a pressure test. Testing shall not commence without the Project Managerôs approval. Before a 
length of pipe is tested, each pipe shall be securely anchored. All thrust and anchor blocks shall 
have been constructed and, the barrel of each pipe shall be backfilled to the extent necessary to 
prevent flotation or movement of the pipeline and shall be not less than 600mm. 
 
Normally joints shall be left exposed until pressure testing has been satisfactorily completed. Any need 
to backfill a pipeline before pressure testing shall not relieve the Contractor of his responsibility to 
excavate to locate and repair any leaks. 

 

Pressure testing shall be carried out as the work proceeds in such lengths as are convenient but 
not exceeding 500m. The ends of the length of pipeline under test shall be closed by means of 
securely anchored caps or blank flanges. Pipeline valves shall not be used for this purpose. All 
washout valves shall be fitted with blank flanges and the valves opened before the commencement 
of any pressure test. At each air valve location, a special air release arrangement shall be provided to 
allow manual release of air during filling operations. Pressure testing shall not be carried out with 
permanent air valves in place. 

 

The pipeline to be tested shall be filled slowly with water in such a manner that all air is expelled. 
Air vents shall be checked to ensure that no air is trapped at high points. 

 

The pressure in the pipeline shall slowly be raised to the working pressure, the test pump 
disconnected and the pipeline left charged under pressure with air valves opened for a period of not 
less than 24 hours to allow air in the pipeline to be expelled and pipe linings and pipe walls of absorbent 
materials to become saturated. At the end of this period of time air valves shall be closed and 
the test pump shall be reconnected and the pressure in the pipeline raised to the test pressure and 
this pressure maintained for a period of 24 hours or such other period as directed by the Project 
Manager. 

 

Throughout this period the pressure in the pipeline shall not be allowed to fall or rise more than 6m 
head of water above the test pressure and this shall be accomplished by pumping water into or releasing 
water from the pipeline as required. The volume of water pumped into or released from the pipelines 
shall be carefully measured. At the end of the test period the pressure in the pipeline shall be adjusted 
to the test pressure by pumping water into or releasing water from the pipeline as required. 
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The apparent leakage from the pipeline shall be ascertained from the net volume of water that has 
been pumped into the pipeline during the test period. The permissible loss shall not exceed 2 litres 
per metre nominal bore per kilometre length per m head per 24 hours. 

 

During the pressure test exposed joints shall be inspected and any leakage or seeping joints shall 
be remedied. All signs of leakage shall be remedied whether total apparent leakage from the pipeline 
under test is less than the apparent allowable leakage or not. Should any length of pipeline fail to 
pass the pressure test the Contractor shall at his own expense carry out all work necessary to locate 
and remedy the faults and to retest the pipeline until it satisfactorily passes the test. 

 

A low pressure air test (not exceeding 0.3 bar) may be used as a preliminary joint tightness test prior 
to backfilling and hydrostatic testing. The water used for pressure testing shall be provided  by the 
contractor and shall be free from impurities and of such a quality which will not pollute or 
injure the pipeline. The Contractor shall be responsible for obtaining the water, transporting it 
and for its safe disposal on completion. 

 

Cleansing and Sterilizing of Pipelines 
After the pipelines have been completed and pressure tested satisfactorily as herein specified 
the Contractor shall flush out and cleanse the pipelines. Where water is provided by the Employer, 
the cost of this will be reimbursable under a provisional sum. 

 

Diameters 300 mm and greater: 
Pipelines shall be cleansed in sections and this shall be carried out by means of passing 
through polyurethane foam swabs. The swabs shall be to the approval of the Project Manager. 

 

Diameters less than 300 mm: 
Pipelines shall be cleansed in sections by flushing with potable water, for a period of time to be 
decided by the Project Manager's Representative. 

 

Cleansing of any section shall be repeated as required by the Project Manager's Representative in 
the event of the initial or subsequent operation not being to his satisfaction. The cost of such water 
shall be charged to the Contractor. 

 

The Contractor shall supply all necessary equipment for the cleansing and sterilizing operations, 
including all swabs and swab detectors which shall be handed over to the Employer on completion of 
the Works. 

 

Swabs shall be passed through pipelines at speeds of between 0.2 and 0.4 metres per second to obtain. 
the best cleaning results with the minimum number of passes. Should it be apparent from the 
debris collected by the swab that damage to the lining has occurred, the Contractor shall be wholly 
responsible for repairing the lining to the satisfaction of the Project Manager's Representative. 

 

The swabbing operation shall be controlled by an experienced Project Manager to ensure that no 
undue surges in the pipeline, heavy docking of the pig or pressurising of the pipeline occur causing 
damage to any of the permanent works. Any damage caused shall be made good by the 
Contractor to the satisfaction of the Project Manager's Representative. 
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The Contractor shall make all necessary arrangements for the transportation of water from the point 
of supply from the Employer to the required location, and make all arrangements for the disposal 
of the water. All disposal methods and locations shall be to the approval of the Project Manager's 
Representative. 

 

When the pipelines have been cleansed to the satisfaction of the Project Manager's Representative 
the Contractor shall introduce at a slow rate of water flow by a portable chlorinator or other approved 
means of a solution of sterilizing agent in such quantity and of such strengths as will result in the 
concentration of chlorine throughout the length of the pipelines of not less than 30 parts per million. 
This sterilizing charge shall be allowed to remain in the pipelines for 24 hours after which time 
the pipelines shall be thoroughly flushed using the supply water to remove chlorine in excess of 
that in the supply water. 

 

When this flushing has been satisfactorily completed samples of water will be taken by the 
Project Manager's Representative for bacteriological analysis by the Employer. If any of the results 
of the analyses are unsatisfactory when compared with those of the control sample of the supply water 
the sterilizing process shall be repeated until satisfactory results are obtained. On completion of 
sterilizing and flushing the pipelines shall be left full of supply water. 
 
The Contractor shall be solely responsible for the provision of all labour, materials and chemicals 
necessary for carrying out the foregoing operations. 
 
The cost of water used for repeated cleansing, sterilizing and flushing pipelines in accordance with this 
clause of the Specification will be charged to the Contractor and the Contractor shall be responsible for 
all temporary works and other arrangements in connection with cleansing, sterilizing and flushing the 
pipelines. 
 
The costs of the initial sampling analyses and preparing reports on the bacteriological quality of the 
water shall be borne by the Employer but the costs of any subsequent sampling analyses and preparing 
reports should the initial reports be unsatisfactory shall be borne by the Contractor. 

 

Painting 
All steel or ductile iron pipes and fittings exposed to view including above ground pipelines 
shall be painted after making good the external protection with two coats of ñBitumastic Aluminium 
solution D. 5909ò manufactured by Wailes Dove Bitumastic Ltd, Hebburn, Durham, England, or 
similar approved. 

 

Pipes and fittings in chambers shall be painted with two coats of ñBituros Solutionò manufactured 
by Wailes Dove Bitumastic Ltd, or similar approved. Valves and Surface Boxes shall be similarly 
painted. 

 

Connections to and Diversions to Existing Pipework 
General 

The Contractor shall be responsible for connecting new pipework and service connections laid under 
the Contract to existing pipework, and for blanking-off existing pipework and service 
connections. The connection shall be made in a manner to minimize any disruption to supply. 
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Before blanking-off or making a connection to existing pipework the Contractor shall notify the 
Project Manager in writing no less than 14 days in advance of the date on which he proposes to 
carry out the work. After giving such notice the Contractor shall obtain from the responsible 
Authority agreement on the precise date, times and method that the connection will be made. The 
connection or blanking-off shall be made at such times of the day or night as stipulated by the Project 
Manager. 

 

The Contractor shall prepare a detailed method statement, programme of the work and a schedule of 
all plant and materials to be used and shall obtain the approval of the Project Manager not less 
than 72 hours before commencement of the work. The programme shall allow for the immediate 
re- commissioning on completion of the work. 

 

The Contactor shall be responsible for locating the exact line and level of the existing pipework 
and service connections and shall agree with the Project Manager and the responsible Authority the 
precise location of the connection or blanking-off. 

 

Materials 
Before commencing the connection the Contractor shall excavate trial pits as necessary and shall 
check the outside diameter of the existing pipework and ensure that the couplings to be used 
for making connections to the existing pipework and the materials used for blanking-off existing 
pipework are dimensionally suitable. 

 

The Contractor shall ensure that all the materials are on site not less than 24 hours before the 
commencement of the work. 

 

Personnel 
The Contractor shall ensure that at least one senior member of his field supervisory staff, 
who is experienced in such operations and fluent in both English and the language of his labourers 
is on site throughout the duration of the work. 

 

The Contractor shall also ensure that all necessary skilled artisans and an adequate number of labourers 
for the operation are on site throughout the work. 

 

 

Preliminary Work 
The Contractor shall execute all works possible before disconnection of the supply including:- 

Excavation and supports to the excavation. 
Blinding with concrete the immediate working areas, but not less than the whole of the bottom of the 
excavation. 
Putting in all drains, or where this is not possible a sump of adequate size from which a pump may 
operate. 
 

Casting the floor of any chamber which is later to be constructed around any of the works. 
Casting the thrust blocks or any other works which may be required. 
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Exposing and cleaning pipes in readiness for the work. 
 

Carrying out the Work 
The Contractor shall be responsible for emptying the section of existing pipework on which the work 
is to be carried out, by a method agreed with the Authority and approved by the Project Manager. 
 
The Contractor shall take all precautions necessary to prevent dirt and other foreign matter entering the 
pipelines. 
 
The Contractor shall provide at the Site a sufficient quantity of clean water containing approximately 
10 parts per million (10mg/l) of chlorine before proceeding with the cutting of the existing pipeline. 
Each item of pipework including the joints shall be submerged in the solution for a minimum period 
of 15 minutes immediately prior to installation. 

 

Water Pipes and Chambers to be abandoned 
Where existing water pipes  are to be replaced with new pipework the existing pipework is  to be 
abandoned. Where new works conflict with existing pipework to be abandoned, abandonment 
of pipework shall consist of removal and disposal to a site approved by the Project Manager. Water 
supply pipework shall not be abandoned until suitable alternative means of supply are in place and ready 
for connection. 
 
Where chambers are to be abandoned these shall be broken down and disposed of and the void filled 
and compacted with suitable material approved by the Project Manager. Chambers deeper than 1 metre 
will be broken down to 1 metre below finished ground level and the remaining void filled and 
compacted with suitable material approved by the Project Manager. 
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SECTION 4C.      DRAINS, SEWERS AND MANHOLES 

 

Excavation for Drains, Sewers and Manholes 
The ground shall be excavated to the lines and depths shown on the drawings or to such other lines 
and depths as the Project Manager may direct. Trenches shall be of sufficient width to enable the 
pipes to be properly laid and jointed. In case of pipes of greater diameter than 300mm, the width of 
trench shall be external diameter of pipe, plus 400mm. 

 

When any excavation has been taken out and trimmed to the levels and dimensions shown on 
the drawings or as directed by the Project Manager, the Project Manager shall be informed 
accordingly so that he may inspect the completed trench and no excavation shall be filled in or 
covered with concrete until it has been so inspected and the Contractor has been authorised to 
proceed with the work. All surplus materials from such excavations not required for refilling shall be 
carted away to tips, or otherwise disposed of, as directed. 
 
All excavations shall be kept dry, and all bailing and pumping, timbering, shoring and supporting of 
sides that may be required, and any refilling, ramming and disposal of surplus materials necessary in 
carrying out the excavations and backfilling of trenches shall be taken to provide a solid and even bed 
for barrels of the pipes and, where a concrete bed is not specified, the floor of the trench shall be 
properly shaped to receive the sockets and the backfill must be thoroughly rammed along the sides of 
the pipe. 

 

Supports for Pits, Trenches and Other Excavations 
The sides of pits, trenches and other excavations shall, where necessary, be adequately supported to 
the satisfaction of the Project Manager, and all such excavations shall be of sizes sufficient to enable 
the pipes and bedding to be laid accurately, and proper refilling and compacting to be carried out. 
 
The Contractor shall take all precautions necessary for the safety of adjoining structures and building 
by shoring, opening in short lengths or otherwise, during the time the trenches are open. 

 

Rock Cutting in Trenches for Pipes 
Where solid rock is met within trenches, it shall be cut out to a depth of 100mm below the intended 
level of the bottom of the pipes, and replaced with 100mm of approved material as specified. In 
measuring such rock excavation the Contractor will be allowed a width of 400mm more than the 
external diameter of the pipes to a level of 100mm below the bottom of the pipes. The Contractor 
shall dispose of all surplus material arising from rock excavation in a manner to the approval of the 
Project Manager. 

 

Water in Trenches for Pipelines 
Trenches shall be kept free from water at all times during construction of works until, in the opinion 
of the Project Manager, any concrete or other works therein are sufficiently set, and the Contractor 
shall construct any sumps or temporary drains that the Project Manager may deem necessary. 
 
The Contractor shall be responsible for the removal and disposal of all water entering the excavations 
from whatever source and shall deal with and dispose of such water in a manner approved by the 
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Project Manager so as to ensure that excavations are kept dry while ensuring that the disposal of this 
water does not cause a nuisance to adjacent plot holders or works. The Contractor shall provide all 
plant, labour and materials required for such work. 

 

Laying and Jointing Rigid Jointed Concrete Pipes 
Concrete pipes shall be laid true to line and level, each pipe being separately boned between sight rails. 

 

For spigot and socket joints, the spigot of each pipe shall be placed home in the socket of the 
one previously laid, and the pipe then adjusted and fixed in its correct position with the spigot of the 
pipe accurately centred in the socket.  A ring of tarred rope yarn shall next be inserted in the socket of 
each 
pipe previously laid and driven home with a wooden caulking tool and wooden mallet, such yarn when 
in position shall be 25mm in depth. The socket shall then be completely filled with cement mortar 1 to 
2 and a fillet of the same worked all round the side. The fillet shall be levelled off and extend for a 
length of not less than 50mm from the face of the socket. 
 
For óOgeeô jointed pipes, the joints shall be thoroughly cleaned before laying, and cement mortar, shall 
be applied evenly to the ends for jointing so as to completely fill the joint. The pipes shall then be neatly 
pointed with a band of cement mortar approximately 125mm wide and 20mm thick. The inside of each 
joint shall also be pointed up as the work proceeds. 
 
Special care shall be taken to see that any excess of cement mortar etc. is neatly cleaned off while each 
joint is being made and any earth, cement or other material cleaned out of the pipes by drawing a tight- 
fitting wad through them as the work proceeds, or by other approved means. A properly fitting plug 
shall be well secured at the end of the last laid pipe and shall be removed only when pipe laying is 
proceeding. The trenches, pipes and joint holes shall be kept free from water until the joints are 
thoroughly set. 
 
Where shown on the drawings or directed by the Project Manager, concrete pipes shall be bedded 
and haunched or surrounded with concrete. 

 

Pipes Laid with Open Joints 
O.G. porous concrete pipes shall be laid unjointed with a space of 12mm between the spigot and 
the inner end of the socket. 
 
All pipes shall be packed and surrounded as directed by the Project Manager with approved broken 
stone, sand or gravel aggregate, to the gradings as shown on the drawings or stated in the Bill of 
Quantities. 

 

Drains to be Left Clean on Completion 
On completion, all drains, manholes, etc. shall be flushed from end to end with water from an 
approved source and left clean and free from obstructions. 

 

Refilling Trenches 
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Trenches shall be refilled with suitable excavated material of 100mm surround but not before the 
work has been measured and approved by the Project Manager. For pipes which are not 
surrounded with concrete, the first layer of filling material shall be free from stones and shall not 
be thrown directly on to the pipes, but shall be placed and packed with care all round them. All 
filling shall be deposited and compacted in layers, not exceeding 225mm loose depth, to a dry 
density not less than that of the adjoining soil. The last 450mm of filling must be returned in 
the order in which it has been removed. Timber and framing shall be withdrawn ahead of the layer 
to be compacted, care being taken to keep the sides of the trenches solid and to fill all the spaces left 
by the withdrawn timber. 

 

Connections of Existing Sewers and Drains 
Where shown on the drawings, existing sewers and drains shall be properly extended, connected 
and jointed to new sewers, culverts, drains or channels. All such connections shall be made 
during the construction of the main sewer, drain or other work and a record of their positions kept 
for future use or reference. Where pipe connections are made to a sewer, stone pitched or lined 
channel, the pipes shall be well and tightly built into the concrete, or masonry work and be so 
placed as to discharge in the direction of the main sewer, drain or channel and with the end of the 
pipe carefully cut to the necessary angle. Where the connections are between pipe sewers or drains, 
special connecting pipes as shown on the drawings shall be supplied and be truly laid and properly 
jointed. 

 

Manholes and Inspection Chambers 
Manholes and inspection chambers shall be constructed in accordance with the drawings and in 
the position shown on the drawings or directed by the Project Manager. The side walls shall be fair 
faced or rendered internally as specified on drawings. They shall be brought up vertically to receive 
a precast slab formed of concrete of the appropriate classes specified and reinforced all as shown 
on the drawings. Cast iron manhole covers and frames shall be provided and frames shall be bedded 
in cement mortar 1 to 3 and so set that the tops of the covers shall be flush at all points with surrounding 
surface of the footway, verge or carriageway, as the case may be. Any slight adjustment of the slab level 
which may be necessary to accomplish this shall be effected by topping the side walls with concrete 
integral with the slab. 
 
If required, half channel pipes, bends and junctions as specified shall be laid and bedded in cement 
mortar 1 to 3 to the required lines and levels, and both sides of the channel pipes shall be benched 
up with concrete of the appropriate class and finished smooth to the slopes and levels as shown 
on the drawings or directed by the Project Manager. The ends of all pipes shall be neatly built in 
and finished flush with cement mortar 1 to 3. Where the depth of the invert exceeds 1 metre 
below the finished surface of the carriageway or the adjacent ground, iron steps shall be built in with 
alternate steps in line vertically and with such additional hand irons as the Project Manager may direct. 

 

All manholes when completed shall be watertight and to the satisfaction of the Project Manager. 
The prices inserted in the Bill of Quantities shall include for excavation, provision of all materials, 
construction, refilling and disposal of surplus. 

 

Precast Concrete Manholes 
Precast concrete manholes shall be supplied and laid generally in accordance with the drawings. 
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Gully Connections 
Connections from gullies to sewers and surface water drains or ditches shall consist of concrete 
pipes and fittings jointed with cement mortar 1 to 3. All pipes, bends and junctions shall be laid to the 
lines and levels shown on the drawings or as directed by the Project Manager. 

 

Surface Boxes, Covers Etc. 
Surface boxes, manholes and other covers lying within the site of the works, shall be raised, 
lowered, altered or removed as directed by the Project Manager. 

 

Gullies 
Gullies complete with gratings and with rodding eyes where necessary shall be supplied and laid 
in accordance with the drawings. Where directed by the Project Manager, precast concrete gullies 
shall be laid on and surrounded with 100mm of concrete of the appropriate grade. The concrete 
surround is to be brought up to the underside of the frame or flush with the top surface as the case 
may be. Masonry gullies shall be constructed from 225mm building stone and rendered internally. 
Gullies shall be trapped where leading into foul sewers or into combined foul and surface water sewers. 

 

Completion of Drainage Works 
All sub-soil and surface water drains shall be completed in advance of the construction. 

 

Temporary Stoppers 
Junction pipes which are laid but not immediately connected to gullies shall be fitted with temporary 
stoppers or seals, and the position of all such junctions shall be clearly defined by means of stakes or 
training wires properly marked and labelled. 

 

Provision for Future Connection to Manholes 
Inlet pipes of the required diameters shall be built into the walls of manholes and elsewhere for future 
use and shall be of the diameters shown on the drawings. The external ends of all such connections 
shall be sealed off with temporary stoppers, approved by the Project Manager. The pipes shall be laid 
and jointed and during the placing of the concrete they shall be adequately supported. 

 

Surrounding or Haunching of Pipes with Concrete 
Surrounding or haunching of pipes shall be carried out using fine concrete. In carrying out this work 
the Contractor shall take care to pack the concrete under and around the pipes to ensure even bedding 
and solidity in the concrete and the concrete shall not be thrown directly on to the pipes.  The upper 
surface of the concrete shall be struck off with a wooden screed or template and neatly finished off. 

 

Invert Block and Stone-Pitched Drains 
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Precast concrete invert blocks and side slabs shall be formed of concrete of the appropriate grade and 
dimensions shown on the drawings. Each course of side slabs required in the Bill of Quantities shall 
be interpreted as one complete row of side slabs to one side of the channel concerned. Stone used for 
channels shall be 225mm x 100mm building stone. Drains should not normally be laid to a radius of 
curvature less than 10 times the actual width of the drain. 

 

Invert block and stone-pitched drains shall be constructed in the positions and to the levels and 
dimensions shown on the drawings and laid to true line and even fall. Where under-filling is required 
it shall be in 100mm maximum thickness layers of compacted murram. The earth sides to such 
channels shall be neatly finished to a slope of 1 to 1 or such other slope as the Project Manager may 
direct. 

 

Invert blocks and side slabs shall be laid on a 100mm minimum thickness of compacted murram and 
be neatly jointed with cement mortar 1 to 3 as the work proceeds. The excavation, murram bedding, 
providing, laying and jointing invert blocks or stone, backfilling and disposal of surplus shall all be as 
specified and all in-situ connections shall be in concrete of the appropriate grade. 

 

Testing of Jointed Pipes and Manholes 
Sealed jointed drains, up to and including 600mm diameter shall be tested in sections (e.g. between 
manholes) by filling with water under a head of not less than 1 metre. Drains found to be water-tight 
after a period of 30 minutes will be passed as satisfactory but the water must be retained in the pipes 
until a depth of at least 450mm of filling has been deposited and compacted on top thereof. Drains 
failing to stand the test shall be taken out and the pipes re-laid and re-jointed until completely water-
tight. 

 

Drains exceeding 600mm in diameter shall be tested by means of a smoke test before they are covered 
up. Both ends of the lengths of drain to be tested shall be sealed to the satisfaction of the Project 
Manager, and smoke shall then be pumped into the section from an approved machine. Should any 
joint in the section show an escape of smoke, the section shall be taken out and the pipes re-laid and 
re- jointed until there is no further escape of smoke. 

 

Should the Project Manager so direct, manholes shall be tested by completely filling with water, and 
there shall be no appreciable loss over a period of 2 hours. 
 
On completion of the works, or at suitable intervals during construction, infiltration tests will be carried 
out. The permissible amount of infiltration shall be 1 litre per hour per linear metre of nominal internal 
diameter. 
 
The Contractor shall provide all labour and apparatus for the above tests. 
 
All testing will be done in accordance with the procedure of the British Standard Code. 

 

Pipes with Rubber Ring Joints 
Rubber rings shall be entirely suitable for the pipe being used and will be provided by the Contractor. 
They will be laid in the socket and the pipes then jointed as specified. The jointing of pipes shall be 
carried out in accordance with manufacturerôs instructions and in conformity with any modifications 
proposed by the Project Manager. 
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465 Laying, Jointing and Backfilling for Flexible 

Jointed Pipes 
The Contractor shall ensure that any hard spots and loose stones are removed from the formation prior 
to laying of bedding materials. The Contractor shall lay a bed of thickness 100mm consisting of 
granular material i.e. sand, gravel, or approved soil of friable nature. 
 
After laying of pipes the Contractor shall lay bedding material on the sides of the pipe compacted by 
tamping into soffit of sewer. 
 
After completion of this operation the Contractor shall lay the bedding material on top of the pipe in 
150mm layers to a thickness of 300mm. The material is to be compacted by tamping. However, 
precautions are to be taken to avoid excessive tamping on top of the pipe. The remaining trench 
excavation is to be backfilled. 
 
The pipes shall be laid with flexible ring seal joints provided that solvent cement joints could be used 
for fittings where necessary subject to the approval of the Project Manager. Pipes and fittings shall be 
checked for deformities prior to laying. Deformed pipes and fittings shall not be accepted. 

 

Flexible Rubber Ring Joints 
The Contractor shall ensure that the spigot end is free from grit, dust or dirt and sealing rings should 
be seated evenly in the socket grove. Pipe lengths and fittings are supplied with a chamfer on the 
spigot. Where pipes are to be cut or are supplied without a chamfer on the spigot end the Contractor 
shall ensure that the pipe is cut square and then form a chamfer on the spigot end with a medium file 
to an angle of 15 degrees. Remove saw flashing by scraping with a pen-knife. 

 

Expansion Gap 
It is necessary to leave a gap between the edge of the spigot end and the base of the socket to allow for 
expansion. Moulded fittings are supplied with an embossed line indicating the correct depth of 
insertion. In other cases where the marking is not done, the Contractor shall ensure that an expansion 
gap of at least 3mm per metre length of pipe or at least 15mm per pipe length is provided. This can 
be done by marking spigot ends or by pushing spigot fully home, making a small mark on pipe and 
then withdrawing the pipe by 15mm. 

 

After completing jointing the pipe shall be laid on the prepared bed making sure that a suitable 
depression is created in the bed for the socket. 

 

Solvent Cement Joints 
For solvent cement joints make sure that mating surfaces are clean and free of grease and dirt. Roughen 
mating surface with sandpaper, clean both surfaces with cleansing fluid using a clean cloth. Apply  
solvent cement on both mating surfaces. Without delay bring mating surfaces together and hold in 
position firmly for a few seconds. A layer of cement should be visible at the edges. Joints should not 
be disturbed for at least 10 minutes after assembly. 
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SECTION 5.    BUILDING AND STRUCTURES 

 

Concrete Building Blocks 
Concrete building blocks shall be of approved manufacture and shall be formed in a press. The blocks 
manufactured in Class C30 concrete shall be cured for at least 10 days before use. 
Blocks shall be well and evenly formed with true corners and unbroken arises, and shall be carefully 
handled and stacked. 

 

Laying Building Blocks 
Joints between blocks shall be filled solid with mortar and shall be of regular thickness of 5 to 10mm. The 
blocks shall be laid in level courses and bonded so that each vertical joint is midway above the face of the 
block below, except at junctions and piers where a bond of not less than 100mm shall be provided. The 
walls shall be raised in lifts not exceeding three metres in height in any one day, and truly vertical. All 
blocks shall be wetted before being laid. 

 

Joints of exposed work shall be raked out and neatly flush-pointed in the same mortar. The whole of the 
visible faces of the walls shall be left perfectly cleans and all surface mortar and droppings shall be 
removed before they have set. 
Joints in work to be rendered shall be raked out to a depth of 8mm to provide a key for the rendering. 

 

Blockwork shall be tied into adjoining structural members at the same level as blockwork reinforcement 
using 150mm long butterfly tangs or equivalent fixed and mortared into proprietary vertical strips. 

 

Precast Concrete Units Generally 
All precast concrete units shall include all fixing plugs and strips to enable screw ties or other fixing 
devices to be firmly attached. For all precast units to be set in block of masonry walls the plugs and strips 
shall be so positioned as to provide fixing at course and in no case exceeding 450mm centres. 

 

Masonry Using Natural Irregular Stones 
Stones shall come from selected quarry layers to the approval of the Project Manager. They shall be 
homogeneous, frost resistant, flawless, free of any cracks or bousins, solid, and of equal grain and shall 
have all the required quantities to give a regular facing. They shall give out a clear sound when hit by a 
hammer. 
Mortar shall be removed from the external surface of the wall. The Contractor shall prepare a wall sample 
approved by the Project Manager which shall be kept at the construction site until all the masonry is 
completed. 

 

Screen Walling 
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Screen walling shall consist of perorated precast concrete blocks 100mm thick of approved shape, design 
and manufacture laid to an approved pattern in cement mortar wit perfectly even joints which shall be 
neatly flush or recess pointed as directed. 

 

Damp-Proof Course 
All external walls of buildings are to be provided with damp-proof course (DPC) of textured PVC strip 
of width equal to the total thickness of the wall and any external rendering. The DPC is to be lapped 
with the damp-proof membrane and bedded in mortar specified for the type of block used. The 
greatest lengths possible are to be used for the DPCôs but any end laps required are to be at least 200mm 
long made dry without intervening mortar. Piers are to have complete DPCôs lapped with the wall DPC. 

 

Damp-Proof Membrane 
Damp-proof membranes shall be laid, as directed by the Project Manager, beneath all floor slabs resting 
on  the  ground.    They shall  be  composed  of  single  sheets  of  minimum  thickness  0.300mm  black 
polyethylene film of an approved manufacturer specially made for use as damp-proof membrane. 

 

The film shall be laid on sand and turned up around all edges of the slab and with 150 mm margin above 
the top of the slab to be tucked into the perimeter walls of the building. Where the building is so large as 
to exceed the maximum sheet size available, several sheets shall be used and the joints shall be lapped 
150mm and fused together using a welding tool designed for that purpose. Every care should be taken 
by the following trades to prevent perforation of the membrane but in the event of the puncture the 
perforation shall be covered by a patch of similar material of dimensions exceeding the area of the 
puncture by 300mm and the two sheets welded together as described above. 

 

Composition of Mortars 
 

Cement mortar for bonding concrete shall be composed of cement and sand mixed in the proportion of 
the jointed concrete. 
 

Cement mortar for setting precast concrete or pitching shall be composed of cement and sand mixed in the 
proportion of 50kg of cement to 0.14m3 of sand, with the addition of an approved plasticizer. 
 

Cement mortar for blockwork in concrete blocks shall be composed of cement and sand mixed in the proportion 
of 50kg of cement to 0.14m3 of sand. 
 

Sand and Cement for mortars shall be as described in the specification for concrete. 
 

Mixing of Mortars 
The materials of mortars shall be measured out in their correct proportions and shall first be thoroughly 
mixed together in a dry state by turning them over upon a clean wooden stage until they are of a 
homogeneous appearance in consistency and colour.  Clean water shall then be added while the mixture is 
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being turned over until it attains a suitable consistency. Plasticizer shall be added in accordance with the 
manufacturerôs recommendations as approved by the Project Manager. 

 

The mortar shall be used immediately after it has been mixed. No mortar which has commenced its first 
set shall be used, or mixed up again. Mortar shall, where possible in hot weather, be protected from too 
rapid action by covering with impervious material such as polyethylene film. 

 

Mixing by hand will be allowed only if the Project Manager gives specific approval. Mixing by machine 
using the same sequence of operations described above shall be carried out whenever possible. 

 

Cement Rendering 
Rendering shall be in a 50 kg to 125kg cement: sand mix but where approval had been given to the use 
of a plasticizer or other additives these proportions may be modified to the approval of the Project 
Manager. 

 

All surfaces to receive a finishing coat of cement rendering or fine concrete shall  be  thoroughly prepared 
and cleaned and the rendering or screeding shall be placed immediately after such surfaces have been 
thoroughly wetted. 

 

All rendering shall be put to a minimum of two coats, the first being left rough to a minimum of 10 
mm thickness, but the second coat shall be trowelled up to a fair faces as soon as possible after it is applied. 

 

All internal rendering shall be finished to an even and polished surface with a float, trowel or other 
suitable tool, special care being taken to obtain perfectly smooth and glazed faces. It shall not be less 
than 15mm thickness when finished unless instructed otherwise. 

 

All external rendering shall be brought to an even surface with a wood float following which a tyrolean 
finish of approved colour shall be applied unless otherwise stated. 

 

All rendering shall be protected from sun and rain by adequate and suitable coverings which shall be 
supplied and fixed in advance of these conditions arising. The renderings shall be kept damp while 
setting and protected from drying winds. 

 

Tanking to Buried Concrete Surfaces 
External concrete surfaces to be tanked shall be coated with a bituminous waterproofing membrane 3mm 
minimum thick. The tanking shall be dressed into structure as shown in the Drawings and be protected 
by non-rotting boarding prior to backfilling. 

 

Waterproof Rendering 
Waterproof rendering slurry shall comprise a 50kg to 125kg cement sand mix with an approved 
waterproofing admixture such as styrene arcrylate copolymer. 
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The material shall block capillaries and minor shrinkage cracks to prevent water ingress while allowing the 
passage of water vapour through the structure. 

 

The render shall be applied to a total thickness of not less than 20mm the first coat shall be applied 
levelled scratched and left to dry for not less than 3 days. 

 

Grouting in Ironwork 
All brackets, rag-bolts and other ironwork for which holes have been boxed out or left in the concrete of a 
structure shall be carefully grouted in to their correct positions in all particulars. The grouting in shall be 
carried out with cement and sand grout in such a manner that there shall be no apparent difference in the 
texture or colour throughout the face of the finished structure and that there shall be no seepage of water 
either between the ironwork and the set grout or between the set grout and the surrounding structure. 

 

The above instructions shall apply also to the building-in of pipes except that Class C25/10 concrete shall 
be used in lieu of cement grout. 

 

All holes left for building-in shall be free from any sign of infiltration of water before the building-
in is carried out. No reliance shall be placed upon the building-in process for the sealing of such leakage. 

 

Cable Duct Covers and Frames 
Recessed Covers 

Cable duct covers recessed for flooring finishes shall be provided with galvanized rolled steel angles of 
height equal to the thickness of the floor finishing and fixed to the surface of the structural floor slab along 
all edges of the trenches so that the top edge is level with the finished floor level. The angle shall be laid 
so as to form seating for duct covers and all additional galvanized rolled steel tee sections shall also be 
provided to support the duct covers. 

 

The duct covers shall be galvanized to suit the ducts and the seating described above. A lightweight 
galvanized steel mesh shall be fixed to the upper surface of the trays to provide a key for floor finishes. 
The seating and trays shall be so laid that the finished floor is perfectly level and all trays fully supported 
at all edges without the use of loose packing. At least one tray in every series of trays covering a length 
of duct shall be provided with cast-in lifting eyes and a pair of suitable lifting keys shall be handed to the 
Project Manager on completion. 

 

Checker Plate Covers 
Checker plate covers shall be hot dipped galvanized mild steel fitted flush with the floor surface and fully 
supported. 

 

Fences and Gates 
Fences generally shall be in accordance with the relevant parts of BS 1722 Part 1: 1986. Chain link 
fencing shall be Type PL.213 Grade A with 1.8 m high plastic covered chain link mesh. The mesh and 
line wires shall be galvanized prior to being plastic covered. The posts shall be reinforced concrete. 
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The straining posts, intermediate posts and struts shall be manufactured and erected complete as 
specified in BS 1722. The fencing shall be true to line and vertical, following profile of the ground, 
previously graded so as to prevent access beneath the bottom wire. Gates shall be hung on adequate 
post, and shall be truly vertical. 

 

Ornamental fabricated metalwork fences and gates shall be constructed of mild steel bar, strip or tube in 
accordance with the Drawings. All welded joints and drillings for bolts shall be made before painting, and 
all bolts, nuts and washers shall be galvanized or plated in an approved manner. Any metalwork sunk 
into the ground shall be treated with two coats of bituminous paint. 

 

Joint Sealing Compound and Sealants 
Joint sealing compounds shall be impermeable ductile materials of a type suitable for the conditions of 
exposure in which they are to be placed, and capable of providing durable, flexible and watertight seal by 
adhesion to the concrete throughout the range of joint movement. 

 

Hot poured joint sealants shall comply with BS 2499, Ordinary Type A1 sealant. 
Cold poured polymer-based joint sealants shall comply with BS 5212: Part 1, Normal Type N sealant. 

 

Two part polysulphide based sealants shall comply with the relevant provisions of BS 4254. Pouring 
Grade shall be applied to horizontal upward facing joints and Gun Grade to joints of any other aspect or 
inclination. Other two part polymer based sealants of Gun or Trowel Grade shall comply with the physical 
and test requirements of BS 4254. 

 

Silicon bases building sealants shall comply with the relevant provisions of BS 5889. Primers for use with 
joint sealants shall be compatible with, and obtained from the same manufacturers as, the adjacent 
sealant. Primers shall have no harmful effects on the concrete. 

 

Sealants and primers which will be in contact with water to be used for potable supply shall not impart to 
water taste, colour, or any effect known to be harmful to health, and shall be resistant to bacterial growth. 
Sealants and primers which will be in contact with sewage or sewage sludge shall be resistant to 
biodegradation. 

 

Openings in Walls, Floors and Ceilings 
The Contractor shall chase put and/or cut openings through walls, floors and ceilings for the passage of 
pipes and cables where described in the contract shall provide and fix in position approved tube sleeve 
cut off flush with the finished surface. All openings and ducts shall be sealed on completion to prevent 
the passage of toxic or explosive gases. 

 

Structural Steelwork 
Material for structural steel work shall comply with BS EN 10137 and workmanship with BS 5950. 
The steelwork shall be securely fixed to the foundations or building and designed to have such strength 
and stiffness that its deflection and movement under the loads to be applied shall be within tolerable limits. 
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All bolts and nuts shall comply with the requirements of BS 3693 except for High Strength Friction 
Grip Bolts which shall comply with BS 4395. 

 

Mild steel electrode shall comply with the requirements of BS EN 499 and High Yield Steel with BS 2540. 
 

All structural steel fabrication shall conform to the requirements of BS EN 5400. The use of High Strength 
Friction Grip Bolts shall be in accordance with BS withdrawn. 

 

All structural steel work shall be fabricated using welded joints where possible for shop joints and bolted 
joints for field assemble. 

 

Open Mesh Walkways and Covers 
Open mesh type walkways, platforms and covers shall be of aluminium or galvanized steel, suitable for 
a superimposed load of not less than 6kN/m2. The walkways, platforms and covers shall include 
all necessary supports not detailed on the Drawings. 

 

Open mesh panels shall be trimmed with full depth nosing bar along all edges and bolted to each other 
when in place to help ensure a firm walkway. Panels shall be cut in such a way and fixing so as to 
provide a continuity of pattern. 

 

Covers shall incorporate a hinged lockable open mesh access panel with a 750 x 750mm clear opening, 
strong durable hinges and heavy duty non-corrodible padlock. Openings for valve keys shall be just 
sufficient in size for the valve key and shall incorporate a cover hinged only. 

 

All panels shall be securely bolted to the supporting structure. Where the supporting structure is 
concrete, galvanized mild steel angle curbs shall be provided and securely grouted into rebates left in the 
concrete such that the tops of the panels are flush with the top of the concrete. 

 

Handrailing 
Hand railing shall be approximately 1000mm in height with an intermediate horizontal rail with standards 
not more than 2000mm apart. Hand railing shall be designed for a horizontal loading of not less than 
220N/mm. Hoops shall be welded on where required for fixing guard chains. Standards and rails shall 
be manufactured from black mild steel tube to BS 1387:1985, from steel tubing to BS 1775 or from 
extruded aluminium alloy approved by the Project Manager. The nominal bore of steel tubing shall be not 
less than 32mm. Adequate provision shall be made for thermal movement. Steel hand railing shall be 
hot dipped galvanized after fabrication. 

 

Guardrail 
Guardrails shall be 750mm in height with a single top rail. In all other respects it shall comply with the 
specification for hand railing. 

 

Chains 
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Chains across openings in handrails at tops of ladders shall be galvanized mild steel having 3 SWG x 3 
links per 100mm and shall be supplied complete with óSô hooks and split rings. 

 

Steel Access Covers 
Steel access covers shall be to the duty required and sized to suit the opening shown on the Drawings. 
They shall be complete with frame and shall be weatherproof (prevent ingress of water) when closed and 
shall in all respects be strong and durable. 

 

The covers shall be hinged and lockable and provided with stays to prevent the covers opening more 
than 105Ü. The Contractor shall provide with each cover a heavy duty non-corrodible padlock and four 
keys. The covers and frames shall be galvanized. 

 

Isolation of Aluminum 
All items of aluminium construction shall be isolated from concrete by the use of bituminous felt or DPC 
material or two coats of bituminous paint. The aluminium shall be isolated from dissimilar metal by the use of 
fibre washers and spacers. 

 

 

Galvanising 
Where galvanizing has been specified the items shall after fabrication be hot dipped galvanized in 
accordance with BS 6530 Part 1 to a thickness of 0.15mm (005ô). All items to be protected shall be 
prepared as specified in the above standards. Articles altered at the manufacturerôs works in any way 
after galvanizing are to be re-galvanized as specified. Articles subject to minor alternations at site or 
requiring minor repair at site shall be wired brushed to remove all rust and coated with 3 coats of 
approved zinc rich cold galvanizing compound. 

 

Fixings to Structure, etc. 
Where fixings to structures previously constructed are to be made by setting a bolt system into performed 
holes, such fixings shall be made either by Rawlbolt Projecting Bolt Type or by using an approved 
proprietary resin anchor system. Where performed holes have not been provided a self-drilling expanding 
bolt system shall be used. 

 

Where thin sections are involved or where stresses are likely to be set up which might cause damage to 
the structure the use of the resin anchor system only will be permitted. Only in special circumstances 
will the Project Manager or the Project Managerôs Representative permit rawlbolts to be uses. Performed 
holes shall be accurately set to template prior to placing the surrounding concrete and shall be kept rigidly 
in place until the concrete has properly set. 

 

Where resin anchorage is used the Contactor shall ensure that the setting time of the resin is appropriate to 
the requirements for setting up, plumbing and aligning the work before is sets. Bolts shall be set to 
template and hole diameters shall conform to the recommendation of the suppliers. Whatever system is 
used, all bolts shall be plated to resist corrosion. 
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SECTION 6. ROADS AND SURFACING 

 

601  Access Tracks 
Permanent access tracks shall be constructed only where shown on the Drawings. Tracks shall be 
unsurfaced. Filling to bring formation to the required level shall be locally excavated material which shall 
be placed in layers and compacted by tracking with the excavation plant. The road formation shall be 
tracked and graded with a dozer blade or bucket to give a cross fall of not less than 1 in 40. Surface 
undulations shall not exceed 200mm over a length of 3.0m, unless otherwise approved by the Project 
Manager. 

 

The maximum gradient shall not exceed one vertical to 6 horizontal and the minimum tuning circle radius 
measured to track centre line shall not be less than 15.0m. 

 

602  Access Roads 
The road formation shall be the surface obtained after completion of any earthworks. Filling to bring the 
formation to the required level shall be selected material. It shall be laid and compacted in layers not 
exceeding 150mm in thickness, the compaction being carried out by a roller of not less than 8 tonne 
weight. 

 

The Employer and the Contractor may at any time after the completion of the access road (after 14 days 
in the case of concrete surfaces) use them or allow their use by their employees or sub-contractors. 

 

At such times during the Period of the contract of Period of Maintenance as the Project Manager may 
direct, the Contractor shall at his own expense make good any deterioration which may have occurred in 
the condition of the roads, whether as result of the use of roads by the Employer or otherwise. In 
particular, any parts of the foundations into which soil has penetrated shall be dug out and replaced with 
clean materials. 

 

602.1  Macadam Roads and Macadam Hardstandings 
The sub-base shall consist of 150mm compacted thickness of free draining granular material conforming to 
the grading limits specified in the contract. The plasticity index shall be 0-6% maximum and the California 
Bearing Ratio at maximum density (Test 12, BS 1377:1990) shall be 25% minimum. The material shall be 
compacted to 95% of the maximum density as determined by Test No. 13, BS 1377:1990 (heavy compaction) 
by means of a roller of not less than 8 tonnes weight. 
 

If the quality of foundation soil is considered inadequate, the Project Manager may direct that the sub- 
base be 300mm thick, in which case construction shall be carried out as described above but as two 
150mm thick layers. 

 

The road base shall consist of 150mm compacted thickness of free draining crushed limestone 
conforming to the grading limits stated in the Contract. The plasticity index shall be 0-6% maximum and 
the California Bearing Ratio at maximum density (Test 13, BS 1377:1990) shall be 80% minimum. 
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The base shall have a prime coat applied not more than seven days after the completion of the base and 
not later than twenty four hours after approval by the Project Manager. The asphalt used for the prime 
coat shall generally conform to the relevant AASHTO specification. 
Before laying the tarmacadam base course onto the primed base, all loose blinding material shall be 
brushed off the road and removed. The tarmacadam base course shall consist of 60mm compacted 
thickness of 20mm nominal size dense base course macadam. The aggregate and asphalt shall be 
generally in accordance with the relevant AASHTO specification. 

 

A tack coat shall be applied between successive layers of asphalt material and shall generally conform to 
the relevant AASHTO specification. Machine laying shall normally be used and compaction shall be 
carried out with a roller of not less than 12 tonnes weight so as to achieve a dense, smooth and even 
surface. Where new road construction is to be joined to an existing road, the surface shall be cut back to 
a straight line and primed. 

 

Should the Contractor wish to lay Macadam on the roads early in the 
Contract for use by the construction traffic, he may do so provided construction is stopped at completion 
of the Macadam base course and this single layer blinded with bituminous grit to seal the surface. 

 

When all concreting, earth moving and heavy crainage and haulage has been completed, and in general 
towards the end of the Contract, the base course so provided shall be thoroughly cleaned off and 
repaired, and re-levelled where necessary, and a suitable cold bituminous emulsion tack coat generously 
applied by spray in accordance with the manufacturerôs instructions, care being taken to avoid spattering 
kerbs or other adjacent concrete. The wearing course may then be laid and blinded as described in sub- 
section (i) above. Any additional costs involved in the adoption of the method of laying described in this 
sub-section shall be included by the Contractor in his rates for road making. 

 

Notwithstanding the time of placing of the roadworks, the condition of the finished road at the completion of 
the Contract shall be of óas newô quality, with clean, accurately profiled, rolled and sealed surface throughout, 
free from concrete spotting or staining, patch marks, trench outlines, paint, oil or fuel spillages or other visible or 
structural defects. 
 

Unsurfaced Roads and Hardstandings 
Unsurfaced roads and hardstandings shall be constructed from 300mm of crushed lime stone conforming 
to the grading limits specified in the Contract, laid in two layers of 150mm. 

 

Each layer shall be compacted to 95% of the maximum density (Test 12, BS 1377:1990). 
 

Pea Shingle Surfaced Areas 
The sub-base to pea shingle areas shall be as defined in 801.1 above. Pea shingle consisting or 20mm 
thick 5mm nominal single sized stone laid and raked to a level finish. 

 

603  Precast Concrete Kerbs and Channels 
Kerbs shall be laid before the adjacent carriageway is constructed and sufficiently in advance to meet the 
Project Managerôs requirements. Kerbs shall be bedded solidly and accurately in their concrete 
foundations before the initial set of the concrete has started. Each kerb shall be set solidly and accurately 
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to the required line and level with joint no more than 6 mm wide, neatly pointed with cement mortar and 
filled for their full depth with cement grout as specified. At every tenth kerb joint, the pointing and grout 
shall be omitted. A piece of 4mm thick approved jointing material shall be placed in these joints, neatly 
trimmed to be flush with the face of the kerb. The bedding shall be well haunched up to the back of the 
kerb, to within 100mm of the top of the kerb. All cutting shall be neatly formed so as to show no damage 
to the exposed faces and to leave the ends square for the full width of the kerb. 

 

The kerbs and channels shall be 130mm wide by 250mm deep. Kerbs shall be half battered. Kerbs 
damaged at the exposed faces will not be accepted. 

 

604  Precast Concreting Edging 
Edging shall be 50mm x 150mm in size.  Edging shall be laid in the same manner as kerning and in short 
lengths, where required to be circular on the plan. 

 

605  Footpaths and Paving 
For surfaced footpaths and similar paved the base material shall be laid on hard fill or selected materials 
as directed by the Project Managerôs Representative and compacted by a roller of 0.75 to 3 tonnes 
weight. The footpath base shall be formed of crushed rock graded from 50mm to 10mm suitable for the 
purpose and laid as wet-mix or dry macadam and rolled or compacted to the final form and grading of the 
final surfacing to a thickness of 100mm. 

 

The base course shall consist of 100 mm compacted thickness of bituminous macadam of 14mm nominal 
sized material. After laying and rolling the base course, a wearing course shall be laid to provide a final 
finish. This shall consist of 15mm compacted thickness of 100mm nominal size bituminous macadam. 
As soon as possible after laying the wearing course, it shall be blinded with bituminous grit (fine cold 
asphalt) to weather-seal. 
For concrete paving, the precast concrete flags shall be of approved colour and size not less than 30mm 
thick unless otherwise indicated. They shall be laid and bedded in cement mortar upon a 100mm thick 
bed of compacted crushed limestone. 

 

The Contractor will be required to lift and relay at his expense flags which have sunk through 
consolidation of settlement of the ground beneath and the Project Managerôs maintenance certificate will 
not be issued until such work has been completed to his satisfaction. 

 

606  Laying to Grade 
All new and reinstated roads, alleyways and hard standings shall be completed in a manner that ensures 
cross-falls are towards the storm water drainage intakes. 
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SECTION 7 SAFETY, HEALTH AND ENVIRONMENT 

 

701  Introduction 
The prevention of injury and/or illness to the site personnel and the public, damage to the Works 
and to public and private property, protection of the environment, and compliance with applicable 
laws, are primary objectives of the Employer. Because of the importance the Employer places on 
meeting these objectives, selected minimum requirements are outlined in these Safety, Health 
and Environmental Specifications with which Contractors shall comply while working on this 
contract. Given that these Specifications cannot cover every eventuality, the Contractor shall be 
expected to exercise good judgment in all such matters, even though not mentioned in these 
Specifications, and shall take any and all additional measures, as required or necessary, to meet 
his responsibility for safety, health and environmental matters during the period of the Contract. 

 

The Employer nor its representatives shall not be held liable for any actions taken by the Contractor 
that are attributed to following the minimum requirements stated hereinafter. 
The Contractor shall throughout the execution and completion of the Works and the remedying of 
any defects therein: 

 

have full regard for the safety of all persons on the Site and keep the Site and the Works in an orderly state 
appropriate to the avoidance of danger to any person; 
 

know and understand all laws governing his activities along with any site requirements and work site 
hazards. Such information shall be communicated by the Contractor to his personnel and subcontractors; 
 

take all necessary measures to protect his personnel, the Employerôs personnel, other persons, the general 
public and the environment; 
 

avoid damage or nuisance to persons or to property of the public or others resulting from pollution, noise or 
other causes arising as a consequent of carrying out the Works. 
 

702  Compliance with Specifications 
The Contractor shall comply with the requirements of these Safety, Health and Environmental 
Specifications and all other applicable regulations or requirements under Kenyan laws, laid down 
by relevant authorities or issued by the Employer or the Project Manager concerning safety, health 
and the environment, in force or introduced or issued from time to time during the period of the 
Contract. 

 

In so far as these Specifications are applicable, they shall apply to sites and personnel outside the 
Site associated with the performance of the Contract. 

 

The Specifications equally apply to subcontractors and all other parties engaged by the Contractor 
and their personnel. The Contractor shall ensure all such parties are fully aware of and comply 
with the Specifications. 
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The Contractor shall comply with all notifications and written or verbal instruction regarding safety 
issued pursuant to these Specifications by the Employer, Project Manager or relevant authorities 
within the time specified in the notification or instruction. 

 

The Contractor shall adopt a positive approach, awareness and responsibility towards safety, health 
and the environment, and take appropriate action, by: 

 

ensuring the Specifications are enforced and followed by the Contractorôs personnel. Any failure 
by the Contractorôs personnel to follow the Specifications shall be regarded as a failure by the 
Contractor. 
 

paying attention to possible injury to unauthorized persons entering the site, particularly children. 
 

Whenever in these Specifications the Contractor is required to provide test certificates for equipment 
and personnel and to comply with the relevant authoritiesô requirements and no independent test 
facilities are available or no relevant authorities exist in Kenya, the Contractor shall provide: 

 

in lieu of independent test certificates: 
for equipment ï details of the tests that have been carried out by the Contractor and a written statement that 
the Contractor has satisfied himself that the item of equipment is fit and safe for use; 
for personnel ï details of the training and experience of the personnel and a written statement that the 
Contractor has satisfied himself that they have the required level of competency; 
 

in lieu of relevant authoritiesô requirements ï details of the Contractorôs own rules, regulations, 
requirements and procedures regarding safety, health and the environment. 
 

If the Project Manager is dissatisfied with the details provided by the Contractor, the Contractor 
shall provide further details or carry out further tests or provide further written statements as may be 
reasonably required by the Project Manager. 

 

When the Project Manager has satisfied himself regarding the Contractorôs own rules, 
regulations, requirements and procedures provided in accordance with (b) above, such rules, etc. shall 
be deemed to form part of these Specifications and to which Clause 3 shall equally apply. 

 

703  Failure to Comply with Specifications 
 

General 
Should the Contractor fail to comply with any of the Specifications or requirements of the 
Project Manager: 

the Project Manager may suspend the Works of part of the Works until the Contractor has taken the 
necessary steps, to the satisfaction of the Project Manager, to comply with the Specifications or requirements. 
the Employer may, following written notice to the Contractor, carry out themselves or arrange for another 
contractor to carry out such measures as they may consider appropriate on behalf of the Contractor. Any 
such actions by the Employer shall not affect or diminish the Contractorôs obligations or responsibilities 



273 

 

 

under the Contract. 
the Project Manager may, by written notice of suspension to the Contractor, suspend all payment to the 
Contractor under the Contract if the Contractor fails to rectify any breach of the Specifications within the 
period specified by the Project Manager, provided that such notice of suspension: 
 

shall specify the nature of the failure or failures; and 
shall request the Contractor to remedy each such failure within a specified period after receipt by the 
Contractor of such notice of suspension. 
 

Such suspension of payment shall remain in force until such time as the Contractor 
has rectified the breach or breaches to the satisfaction of the Project Manager. No 
interest shall be paid on the suspended payments. 

 

Failure to comply with the Specifications or requirements shall be considered a breach of the Contract 
by the Contractor and may result in termination of the Contract by the Employer. In the event 
of the Employer taking action based on this Clause, the Contractor shall not be entitled to any 
additional costs or extension to the Contract Completion Date. All costs incurred by the Employer 
pursuant to Sub-Clause 
703.1.1 (b) shall be deducted from the amounts otherwise due to the Contractor. 

 

704  General Requirements 
 

Preamble 
All references to safety shall be deemed to include health and the environment. 

 

Safety Officer 
The Contractor shall appoint a competent Safety Officer who shall be responsible for safety, health 
and the environment. The Safety Officer shall be given sufficient time by the Contractor to carry 
out his duties; minimum requirements shall be as follows: 

 

Workforce on site of over 250 - full time Safety Officer; 

Workforce on Site of 100 ï 250 - 50% of Safety Officerôs time; 

Workforce on site below 100 - as required for the Works but a minimum 
of 5 hours per week of Safety Officerôs time 
where more than 20 workers. 

 

The Contractor shall provide the Safety Officer with appropriate identification, including a white 
hard hat with red cross symbol and an identification badge. The appointment of the Safety Officer 
shall be in writing and copied to the Project Manager. The appointment shall include specific 
instructions to enforce these Specifications and delegated authority to take any action, measure or to 
issue instruction regarding their enforcement. All persons on Site shall be made aware of the name 
and authority of the Safety Officer and instructed to comply with any instruction or direction in 
safety matters, verbal or in writing issued by the Safety Officer. 
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The Safety Officer shall be provided with a mobile phone or other similar means of communication. 
The Safety Officer shall be accessible and available at all times including normal working hours. 

 

Safety Training 
The Contractor shall provide safety induction training for all site personnel upon starting on 

site. The Contractor shall provide safety refresher/reinforcement training at regular intervals 

for his staff. 

Safety Meetings 
The Contractor shall hold regular safety meetings to provide safety instructions and receive 
feedback from site personnel on safety, health and environmental matters. A weekly safety 
Meeting shall be chaired by the Safety Officer and minutes shall be taken of the meeting. The 
meeting/minutes shall be given to the Project Manager. The Safety Officer should attend the 
Contractorôs weekly site meetings and ñSafetyò shall be an item on the agenda. 

 

Safety Inspections 
The Safety Officer shall make regular safety inspection of the work site.  The Safety Officer shall 
prepare a report of each inspection. This report shall include details of all breaches of these 
Specifications and any other matters or situations relating to safety found during the inspection, 
instructions issued by the Safety Offices and actions taken by the Contractor. A copy of the Safety 
Officerôs reports shall be given to the Project Manager. 

 

Control of Substances Hazardous to Health 
Hazardous materials shall be stored in approved safety containers and handled in a manner specified by the 
manufacturers and/or prescribed by relevant authorities. 
 

Only properly trained and equipped personnel shall handle hazardous materials. 
 

Potential Hazards 
The Contractor shall inform employees of potential hazards, take the appropriate steps to reduce hazards and 
be prepared for emergency situations. The Contractor shall make an assessment of every operation involving 
hazardous substances. The assessment shall be recorded on a Hazardous and Flammable Substances 
Assessment Method Statement which shall be submitted to the Project Manager prior to the delivery and use 
of the substance on Site. 
 

Accident Reporting 
The Contractor shall report all accidents and dangerous occurrences to the Project Manager. The 
Contractor shall prepare a report on each accident or dangerous occurrence and a copy of the report, 
together with witness statements and any other relevant information, shall be submitted to the Project 
Manager. A reportable accident or dangerous occurrence shall include any accident to any person on site 
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requiring medical attention or resulting in the loss of working hours or any incident that resulted, or could 
have resulted, in injury, damage or a danger to the Works, persons, property or the environment. 
 

In the event of an accident or dangerous occurrence, the Contractor shall be responsible for completing all 
statutory notifications and reports. Copies of all statutory notifications and reports shall be passed to the 
Project Manager. 
 

All accidents and dangerous occurrences shall be recorded in a Site Accident Book. The Site Accident Book 
shall be available at all times for inspection by the Project Manager. 
 

The Contractor shall immediately rectify any situation or condition that could result in injury, damage or a 
danger to the Works, person, property or the environment. If the situation or condition cannot be 
corrected immediately, the Contractor shall provide temporary barriers and appropriate warning signs and 
devices and/or take other appropriate action necessary for the protection of persons, property and the 
environment. 
 

Notices, Signs, Etc. 
All safety, health, environmental and other notices and signs shall be clearly displayed and written in 
English. All requirements, instructions, procedures, etc. issued by the Contractor concerning these 
Specifications shall be printed in English and displayed and readily available to the Contractorôs personnel. 
 

First Aid and Medical Attention 
The Contractor shall have comprehensive First Aid Kit(s) on Site at all times. First Aid Kits shall be 
conveniently located and clearly identifiable. 
 

The Contractor shall have one employee on site trained in first aid for every 25 employees. Such persons shall 
be provided with appropriate identification, including a red hard hat with a white ñred crossò symbol; and 
an identification badge. 
 

The Contractor shall make contingency arrangements for calling a Doctor  and transporting injured 
persons to hospital.   The telephone numbers of the emergency services and the name, address and 

telephone number of the Doctor and nearest hospital shall be prominently displayed in the Contractorôs 
site office. 

 

Employee Qualification and Conduct 
The Contractor shall employ only persons who are fit, qualified and skilled in the work to be 
performed. All persons shall be above the minimum working age. Contractorôs personnel shall use the 
toilet facilities provided by the Contractor. 

 

The Contractor shall ensure: 
that no firearms, weapons, controlled or illegal substances or alcoholic beverages are brought onto the 
Site and that no personnel under the influence of alcohol or drugs are permitted on Site. 
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That all personnel obey warning signs, product or process labels and posted instructions. 
 

That drivers or operators of vehicles, machinery, plant and equipment follow the rules for safe operations. 
Drivers shall wear seat belts and obey all signs and posted speed limits. 
 

705  Safety Requirements 
 

Personal Protective Equipment 
The Contractor shall provide personal protective equipment, including hard hats, safety glasses, 
respirators, gloves, safety shoes, and such other equipment as required, and shall take all measures 
or actions for the protection and safety of Contractorôs personnel. 

 

Non-metallic hard hats shall be worn at all times by all personnel at the worksite with the exception 
of those areas where the Project Manager has indicated it is not necessary to do so. Safety glasses 
shall meet international standards and be available for use and worn in specified worksite areas. 
As a minimum, safety glasses shall be worn for the following types of work: hammering, chipping, 
welding, grinding, use of electrically powered or pneumatic equipment, insulation handling, spray 
painting, working with solvents, and other jobs where the potential of an eye injury exists. Face 
shields and/or goggles shall be worn where possible exposure to hazardous chemicals, cryogenic 
fluids, acids, caustics or dust exists and where safety glasses may not provide adequate protection. 

 

When handling acids, caustics and chemicals with corrosive or toxic properties, suitable protection, 
such as acid suits or chemical resistant aprons and gloves, shall be worn to prevent accidental contact 
with the substance. 

 

Personnel shall not be permitted to work  whilst wearing personal clothing or footwear likely 
to be hazardous to themselves or others. 

 

The wearing of safety shoes with steel reinforced toes is recommended for all Contractorôs personnel 
on site. In all cases, Contractorôs personnel shall wear substantial work shoes that are commensurate 
with hazards of the work and the work site area. 

 

Hearing protection, including muffs, plugs or a combination thereof, shall be provided for all 
personnel operating in areas where the noise level exceeds 90 decibels. Such protections shall also be 
provided for operators working with equipment  exceeding such a level. This may include equipment  
such  as excavators, shovels, jackhammers, saws, drills, grinders and the like are being used. 

 

The Contactor shall encourage employees to wear substantial work gloves whenever practical and 
safe to do so. 

 

Fire Protection and Prevention 
The Contractor shall comply with fire protection instructions given by the Authorities having jurisdiction in 
regard to fire protection regulations. The Contractor shall, upon moving on site, provide to the Project 
Manager and the Authorities a fire prevention and evacuation plan. This shall include drawing(s) showing the 
fire assembly points. The fire prevention and evacuation plan and drawing(s) shall be updated from time 
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to time as the Works progress. The Contractor shall ensure all personnel are fully informed on escape 
routes and assembly points and any changes thereto. Fuel storage will not be permitted in construction 
work areas. Contractors may establish fuel storage tanks in specified areas set aside for the purpose and 
approved by the Project Manager. Storage tanks shall be adequately bunded to control spillage. Fire 
extinguishers shall be provided and installed in a suitable nearby location. 
 

Highly combustible or volatile materials shall be stored separately from other materials and as prescribed by 
relevant authorities and under no circumstances within buildings or structures forming part of the 
permanent Works. All such materials shall be protected and not exposed to open flame of other 
situations which could result in a fire risk. 
 

No combustible material shall be located inside or within 10 metres of a building if structure forming part 
of the permanent Works. Where units have to be used in these circumstances, they shall be constructed of 
non-combustible materials and have a half-hour fire rating inside to outside and outside to inside. Non- 
combustible furniture shall be used where practical. 
 

All temporary accommodation and stores shall be provided with smoke detectors and fire alarms. Smoking 

shall be banned in high risk areas. 

Expanded polystyrene with or without flame retarding additive, polythene, cardboard and hardwood shall 
not be used as protection materials. Plywood and chipboard shall only be used as protection on floors. 
Vertical protection shall be non-combustible. Debris netting and weather protection sheeting shall be fire 
retardant. 
 

When using cutting or welding torches or other equipment with an open flame, the Contractor shall 
provide a fire extinguisher close by at all times. All flammable materials shall be cleared from areas of hot 
works or work locations prior to welding or oxy/gas burning operations. All hot works shall cease half an 
hour before the end of a work shift to allow for thorough checking for smouldering materials. Where 
appropriate, areas of hot works are to be soused in water before the shift ends. 
 

An adequate number of fire extinguishers of types suited to the fire risk and the material exposed shall be 
provided. These shall be placed in accessible, well-marked locations throughout the job site. Contractorôs 
personnel shall be trained in their use. Extinguishers shall be checked monthly for service condition and 
replaced or recharged, as appropriate after use. 
 

Only approved containers shall be used for storage, transport and dispensing of flammable substances. 
Portable containers used for transporting or transferring gasoline or other flammable liquids shall be 
approved safety cans. Fuel burning engines shall be shut off while being refuelled.  Adequate ventilation to 
prevent an accumulation of flammable vapours shall be provided where solvents or volatile cleaning agents 
are used. 
 

Flammables shall not be stored under overhead pipelines, cable trays, electrical wires or stairways used for 
emergency egress. Paints shall be stored and mixed in a room assigned for the purpose. This room shall be 
kept under lock and key. 
 

Oily waste, rags and other such combustible materials shall be stored in proper metal containers with self- 
closing lids and removed every night to a safe area or off site. Every precaution shall be taken to prevent 
spontaneous combustion. 
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Electrical Safety 
All temporary electrical installations, tools and equipment shall comply with current regulations dealing 
with on-site electrical installations. The Contractor shall establish a permit-to-work system for work in or in 
proximity to energized circuits of any voltage. Contractorôs personnel shall not commence work on such 
circuits unless a permit to work has been issued and adequate safety measures have been taken and the 
work operation has been reviewed and approved by the Project Manager. 
 

Only authorized personnel shall be allowed to work or repair electrical installations and equipment. 
Portable tools and equipment shall be 240 volt, unless otherwise agreed by the Project Manager. 
 

When portable or semi-portable equipment operates at voltages in excess of 240 volts, the supply shall be 
protected by a Residual Current Device (RCD) regardless of any such device fitted to the equipment. The 
RCD must have a tripping characteristic of 30 milliamps at 30 milliseconds maximum. 
 

All static, electrically powered equipment, including motors, transformers, generators, welders and other 
machinery, shall be properly earthed, insulated, and/or protected by a ground fault interruption device. In 
addition, the skin metal buildings and trailers with electric service shall be earthed. Metal steps, when 
used shall be securely fixed to the trailer. 
Lampholders on festoon lighting shall be moulded to flexible cable and be of the screw in type. Clip on 
guards shall be fitted to each lamp unit. 
 

All tungsten-halogen lamps shall be fitted with a glass guard to the element. These lamps must be 
permanently fixed at high level. 
Electrical equipment shall be periodically inspected and repaired as necessary by competent persons. 
 

Any work in electrical equipment and systems shall be made safe through locking, tagging, and/or 
isolation of the equipment before work commences. Prior to the start of the work, the equipment or 
systems shall be tested to ensure that they have been properly de-energised and isolated. 
 

Electrical repair work on energized systems shall be avoided whenever possible. 
Electrical trouble shooting shall be conducted only after getting written approval of the Project Manager. 
 

Unauthorized personnel shall not enter enclosures or area containing high voltage equipment such as 
switchgear, transformers or substations. 
 

Oxygen/Acetylene/Fuel Gases/Cartridge Tools 
Compressed oxygen shall never be used in the place of compressed air. Flash-back (Spar) arrestors shall 
be fitted to all gas equipment. Liquid petroleum Gas (LPG) cylinders shall not be stored or left in areas 
below ground level overnight. Cylinders must be stored upright. 
 

The quantity of oxygen, acetylene and LPG cylinders at the point of work shall be restricted to a 
maximum of one dayôs supply. Cylinders shall be kept in upright vertical rack containers or be safely 
secured to a vertical support. 
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Cartridge tools shall be of the low velocity type. Operators must have received adequate training in the safe 
use and operation of the tool to be used. 
 

Scaffolding/Temporary Works 
No aluminium tube shall be used, except for proprietary mobile towers, unless otherwise agreed with the 
Project Manager. 
 

Drawings and calculations shall be submitted to the Project Manager, prior to commencement of work on 
the site, for all Temporary Works, including excavations, falsework, tower cranes, hoists, services and 
scaffolding. Designs shall conform to international standards. 
The Project Manager will not approve Temporary Work designs but the Contractor shall take account of 
any comments on such designs made by the Project Manager. 
 

The Contractor shall inspect and approve all Temporary Works after erection and before access, loading or 
use is allowed. Completed and approved Temporary Works shall be tagged with a scaff-tag or similar safety 
system and the Safe Structure insert displayed. For scaffolding, one tag shall be displayed every 32 m2 of 
face area. A central record system shall be kept on all Temporary Work. Temporary Works shall be 
inspected weekly and similarly recorded. 
 

All mobile scaffold towers shall be erected in accordance with the manufacturerôs instructions and a copy of 
these shall be submitted to the Project Manager prior to any use on site. Additionally, all towers shall be 
erected complete with access ladder, safety rails and kick boards whatever the height. 
 

The Contractor shall repair or replace, immediately, any scaffold, including accessories, damaged or 
weakened from any cause. 
 

The Contractor shall ensure that any slippery conditions on scaffolds are eliminated as soon as possible after 
they occur. 
 

All scaffolds used for storing materials, for brick or block laying, for access to formwork or for any other 
purpose where materials may  be accidentally fall, shall be provided with wire mesh guards of a substantial 
material, in addition to kick boards. 
 

Use of Ladders 
Manufactured ladders shall meet the applicable safety codes for wood or metal ladders. Metal ladders shall 
not be used where there is any likelihood of contact with electric cables and equipment. All metal ladders 
shall be clearly marked: ñCaution ï Do not use around electrical equipmentò. Job made ladders shall not be 
permitted. 
 

Extension or straight ladders shall be equipped with non-skid safety feet, and shall be no more than 12 m in 
height. The maximum height of a step ladder shall be 2 m. Ladders shall not be used as platforms or scaffold 
planks. 
 

Ladders rungs and steps shall be kept clean and free of grease and oil. 
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Extension and straight ladders shall be tied off at the top and/or bottom when in use. Only one person shall 
be allowed in a ladder at a time. 
 

Defective ladder shall be taken out of service and not used. Ladders shall not be painted and shall be 
inspected for defects prior to use. 
 

Elevated Work 
The Contractor shall provide all personnel, while working at an elevated position, with adequate protection 
from falls. Details of such protections shall be submitted to the Project Manager. 
The Contractor shall carry out daily inspections of all elevated work platforms. Defects shall be corrected 
prior to use. 
 

705.7.1 Roofing and Sheet Metal Laying 
A Method Statement detailing the procedures to be adopted shall be submitted to and agreed with the 
Project Manager prior to commencement of work on the site. 
Mobile elevating work platforms or the equivalent shall be used to install roofing and sheet materials 
wherever practicable and a suitable base is available. 

705.7.2 Erection of Structures 
A Method Statement detailing the procedures to be adopted shall be submitted to and agreed with the 
Project Manager prior to commencement of work on the site. 
Safety harness and lines shall be provided by the Contractor for use by the erection personnel and worn 
at all times. 
Mobile elevating  work  platforms or the equivalent shall be used to erect structures wherever practicable 
and a suitable base is available. 
 

705.7.3 Mobile Elevating Work Platforms 
Operators shall be trained in the safe use of such platforms and hold a current Certificate of 
Competence. 

 

705.7.4 Hoists 

A copy of the current Test Certificate shall be submitted to the Project Manager before any hoist (personnel 
or material) is brought into operation on the site. Where the range of travel is increased or reduced a copy 
of the revised Test Certificate shall be submitted. 
Each landing gate shall be fitted with a mechanical or electrical interlock to prevent movement of the 
hoist when any such gates is in the open position. 
Safety harness must be worn and used by personnel erecting, altering and dismantling hoists. 
 

705.7.5 Suspended Cradles 
Suspended cradles shall be installed, moved and dismantled by a specialist contractor. 
Suspended cradles shall comply with local regulations. 
All powered suspended cradles shall incorporate independent safety lines to overspeed braking devices and 
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independent suspension lines for personal safety harness attachment. 
 

Use of Temporary Equipment 
The safe design of any piece of equipment shall not be exceeded, nor shall the equipment be modified in any 
manner that alters the original factor of safety or capacity. Mobile equipment shall be fitted with suitable 
alarm and motion sensing devices, including back-up alarm, when required. The Contractor shall ensure that 
the installation and use of equipment are in accordance with the safety rules and recommendations laid 
down by the manufacturer, taking into account the other installations already in place or to be installed in 
the future. 
 

The contractor shall inspect Equipment prior to its use on the Works and periodically thereafter to ensure it 
is in safe working order. Special attention shall be given to such items as cables, hoses, guards, booms, 
blocks, hooks and safety devices. Equipment found to be defective shall not be used and immediately 
removed from services, and a warning tag attached. 
 

Natural and synthetic fibre rope made of material such as manila, nylon, polyester, or polypropylene shall not 
be used as slings. Only trained, qualified and authorized personnel shall operate equipment. All drivers 
and operators shall hold a current Certificate of Training Achievement for the equipment being used. A 
safety observer shall be assigned to watch movements of heavy mobile equipment where hazards may 
exist to other personnel from the movement if such equipment, or where equipment could hit overhead 
lines or structures. The observer shall also ensure that people are kept clear of mobile equipment and 
suspended tools. 
 

When mobile or heavy equipment is travelling onto a public thoroughfare or roadway, a flagman shall 
ensure that traffic has been stopped prior to such equipment proceeding. While the mobile or heavy 
equipment is travelling on a public roadway, a trailing escort vehicle with a sign warning of a slow-moving 
vehicle that is dangerous to pass shall be provided. 
Cranes: 
The Contractor shall give a minimum of 48 hoursô notice to the Project Manager prior to bringing a crane 
on site. 
 

No cranes shall be erected in the site without the prior approval of the Project Manager. The Project Manager 
may direct the Contractor as to location where cranes may not be located. The Contractor shall take such 
directions into account when submitting his proposals for crane location points, base footings, pick up 
points and swing radius. Compliance with any such direction shall not entitle the Contractor to any extension 
of the Period of Completion or to any increase of the Contract Price. 
 

Safety harness shall be worn and used at all times by personnel engaged on the erection, alterations 
and dismantling of tower cranes. 
 

The Contractor shall provide a copy of the current Test Certificate (see Sub-Clause 702) to the Project 
Manager before any crane (tower or mobile) is brought into operation on the Site. 
 

All lifting tackle must hold a current Test Certificate. All lifting tackle must be thoroughly examined every 
6 months and an inspection report raised. 
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All fibrous/web slings shall be destroyed and replaced 6 months after first use. 
 

All crane drivers/operators shall hold a Certificate of Training Achievement for the class of crane operated. 
 

All banksman/slingers shall hold a Training Certificate from a recognized training agency. 
 

The maximum weekly working hours of a crane driver or banksman shall be restricted to 60 hours. 
 

Under no circumstances shall a crane or load come within 4 m of any energized overhead power line or 
other critical structure. 
 

Locking-out, Isolating and Tagging Equipment. 
Equipment that could present a hazard to personnel if accidentally activated during the performance of 
installation, repair, alteration, cleaning, or inspection work shall be made inoperable and free of stored 
energy and/or material prior to the start of work. Such equipment shall include circuit breakers, compressors, 
conveyors, elevators, machine tools, pipelines, pumps, valves, and similar equipment. 
 

Where equipment is subject to unexpected external physical movement such as rotating, turning, dropping, 
falling, rolling, sliding, etc., mechanical and/or structural constraints shall be applied to prevent such 
movement. 
 

Equipment which has been locked-out, immobilized, or taken out of services for repair or because of a 
potentially hazardous condition shall be appropriately tagged indicting the reason it has been isolated 
and/or taken out of service. 
 

Where safety locks are used for locking out or isolating equipment, the lock shall be specially identified 
and easily recognized as a safety lock. 

Installation of Temporary or Permanent Equipment 
During installation and testing the Contractorôs specialists Project Manager shall be in attendance. All 
control mechanism panel and wiring diagrams shall be available and printed in English. 
 

Laser Survey Instruments 
Details of the types and use of laser instruments shall be submitted and agreed with the Project Manager. 
 

Working in Confined Spaces 
Confined spaces, including tanks, vessels, containers, pits, bins, vaults, tunnels, shafts, trenches, ventilations 
ducts, or other enclosures where known or potential hazards may exist, shall not be entered without prior 
inspection by and authorization from the Site Safety Officer and the issuance of a Hazardous Work Permit. 
 

Prior to entering the confined space, the area shall be completely isolated to prevent the entry of any 
hazardous substances or materials which could cause an oxygen deficient atmosphere. All equipment that 
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could become energized or mobilized shall be physically restrained and tagged. All lines going into the 
confined space shall be isolated and/or blanked. 
 

Personnel working in a confined space where emergency escape or rescue could be difficult, shall wear a 
safety harness attached to a lifeline. A qualified attendant(s), trained and knowledgeable in job-relater 
emergency procedures, shall be present at all times while persons are working within the confined space. The 
attendant shall be capable of effecting a rescue, have necessary rescue equipment immediately available, 
and be equipped with at least the same protective equipments as the person making entry. 
 

All equipment to be used in a confined space shall be inspected to determine its acceptability for use. 
Where a hazard from electricity may exist, equipment utilized shall be of law voltage type. The atmosphere 
within the confined space shall be tested to determine if it is safe to enter. Acceptable limits are: 
 

oxygen: 19.5% lower, 22% higher; 
flammable gas: not to exceed 10% of lower explosion limit; 
toxic contaminants: not to exceed the permissible exposure limit. 
 

Subsequent testing shall be done after each interruption and before re-entering the confined space, as well 
as at intervals not exceeding 4 hours. Continuous monitoring is preferable and may be necessary in certain 
situations. 
 

Adequate ventilation shall be provided to ensure the atmosphere is maintained within acceptable limits. 

 

Demolition 
A detailed Method Statement detailing the demolition procedures/techniques to be used shall be submitted 
to and approved by the Project Manager prior to commencement of work on site. 
 

The Method Statement must include full details of measures to be taken to ensure that there are no 
persons remaining in the building/structure and to distance members of the public and Contractorôs 
personnel from the building/structure prior to demolition. 
 

Use of Explosives 
The Contractor shall not use explosives without the written permission from the Project Manager and 
relevant authorities. 
 

The Contractor shall observe all regulations regarding proper purchasing, transportation, storage, handling 
and use of explosives. 
 

The Contractor shall ensure that explosives and detonators are stored in separate special building. 
These secured buildings shall be constructed, located and clearly marked in English: 
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“DANGER – EXPLOSIVES” 

 

All as approved by the Project Manager and relevant authorities. The Contractor shall ensure that all 
possible precautions are taken against accidental fire or explosion, and ensure that explosives and 
detonators are kept in a proper and safe condition. The contractor shall ensure that explosives and 
detonators are always transported in separate vehicles and kept apart until the last possible moment and that 
metallic tools are not used to open boxes of explosives or detonators. 
 

Blasting Procedure: the contractor shall carry out blasting operations in a manner that will not endanger the 
safety of persons or property. The Contractor shall, along with other necessary precautions: 
 

clear all persons from building and the area affected by the blasting. All such persons shall be given 
adequate notice of the actual time and date of blasting; 
 

ensure that police and other local authorities are kept fully informed, in advance, of the blasting 
programme so that they may be present when blasting takes place if they so require; 
 

erect warning notices around the area affected that blasting operation are in progress; 
 

carry out a thorough search of buildings and the area affected prior to blasting; 
 

ensure that blasting is only carried out  by experienced shot firers. Priming, charging, stemming and 
shot firing shall be carried out with greatest regard for safety and in strict accordance with the rules and 
regulations of the relevant authorities. 
 

ensure that explosive charges are not excessive, charged boreholes are properly protected and proper 
precautions are taken for the safety of persons and property. 
 

The Contractor shall maintain an up-to-date inventory of all explosives and explosive devices and shall 
submit a monthly report to the Project Manager, detailing the use of all explosives by date and location. 
 

Excavation and Trenching 
An excavation permit signed by the Project Manager must be issued before excavation proceeds in any 
work location. The contractor shall investigate and identify the location of existing services by study of 
the drawings, a visual/physical study of the site, sweeping by appropriate detection equipment and where 
necessary hand excavation of trial holes. 
 

Following this investigation, the Contractor shall submit a written request for an excavation permit to the 
Project Manager. 
 

The Project Manager will return the permit signed and dated to indicate: 
services which are to be maintained. 
services which are to be isolated. 
any special precautions to be taken. 
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A sample Excavation Permit is given in Annex 1 to this Specification. The issue of an Excavation Permit by 
the Project Manager shall not relieve the Contractor of his responsibilities under the Contract. 
 

The side of all excavations and trenches which in the opinion of the Project Manager might expose 
personnel or facilities to danger resulting from shifting earths shall be protected by adequate temporary 
supports or sloped to the appropriate angle of repose. 
 

All excavations, slopes and temporary supports shall be inspected daily and after each rain, 
before allowing personnel to enter the excavation. 

 

Excavations 1.3 metres or more in depth and occupied by personnel shall be provided with ladders 
as a means for entrance and egress. Ladders shall extend not less than 1 metre above the top 
of the excavation. 

 

The Contractor shall provide adequate barrier protection to all excavations. Barriers shall be 
readily visible by day of night. 

 

Excavated or other materials shall be stored at least 0.65 metres from the sides of excavations. 
 

Concrete Reinforcement Starter Bars 
The Contractor shall ensure concrete reinforcement starter bars are not a danger to personnel. Where 
permitted by the Project Manager, starter bars shall be bent down. Alternatively, the starter bars shall 
be protected using either hooked starters, plastic caps, plywood covers or other methods agreed 
with the Project Manager. 

 

706  Environmental and Health Requirements 
Contractor environmental and social management plan 

The Contractor shall develop his own Environmental and Social Management Plan to ensure actions 
and mitigation necessary to protect the environment as contained in the Project ESIA Report and 
License, are incorporated into all site procedures. At a minimum, the contractorôs ESMP must address 
the following: 

 

Policy 
Planning 
Implementation and Operation 
 

Policy 
The Contractor shall develop an environmental policy that includes, as a minimum, the following: 

 

A commitment to comply with applicable regulations and other requirements that the construction 
company subscribes to; 
A commitment to provide a safe work environment; 
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A commitment to provide the training and equipment necessary for employees to conduct their work safely; 
A commitment to continuously improve performance and to pollution prevention; and 
A commitment to communicate the policy to all persons working for and on behalf of the company. 
 

Planning 
Environmental issues and the legal and other requirements in construction of the project have 
been identified in the projectôs ESIA Report. The Contractor must demonstrate within his plan that 
he has read and understood the ESIA Report and its provisions for environmental management and 
monitoring. 

 

Implementation and Operation 
Roles, responsibilities and authorities must be defined, documented and communicated to ensure 
effective environmental and social management. A specific management representative with 
requisite qualifications shall be assigned the responsibility for ensuring that the ESMP is established, 
implemented and maintained and shall be responsible for reporting performance, reviewing the 
Plan and making recommendations for improvement. Documented confirmation is required that 
the training needs of all persons working for or on the companyôs behalf whose work pose significant 
hazards to their health and safety and/or may create a significant impact on the environment has 
been identified. Records of all training must be maintained. 

 

Management, supervisory, and employee responsibilities must be communicated to all employees 
through training, formal job descriptions, work experience, hiring practices, etc. Awareness training 
shall be provided that include the importance of conforming to the policy and procedures, the significant 
environmental issues, and the roles and responsibilities of management and staff. 
 
Records shall be legible, identifiable and traceable to the activity. Records shall be stored and 
maintained in such a way that they are retrievable and protected against damage, deterioration or loss. 
 
The Contractor shall establish, implement and maintain procedures to identify potential emergency 
situations and potential accidents that can have an impact on the environment, surrounding 
communities, the employees, and/or the public. 

 

The Contractor shall be prepared to respond to actual emergency situations and accidents and prevent 
or mitigate associated adverse environmental or social impacts. The ESMP must also address 
how the Contractor will receive, document and respond to external interested parties. 

 

Protection of the Environment 
The Contractor shall be knowledgeable of and comply with the Environmental Management Plan (EMP) 
and with all environmental laws, rules and regulations for materials, including hazardous substances or 
wastes under his control. The contractor shall not dump, release or otherwise discharge or dispose of any 
such materials without the authorization of the Project Manager. 
 

Any release of a hazardous substance to the environment, whether air, water or ground, must be reported to 
the Project Manager immediately. When releases resulting from Contractor action occur, the Contractor 
shall take proper precautionary measures to counter any known environmental or health hazards 
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associated with such release. These would include remedial procedures such as spill control and 
containment and notification of the proper authorities. 
 

Air Pollution 
The Contractor, depending on the type and quantity of materials being used, may be required to have an 
emergency episode plan for any releases to the atmosphere. The Contractor shall also be aware of local 
ordinances affecting air pollution. 
 

The Contractor shall take all necessary measures to limit pollution from dust and any windblown materials 
during the Works, including damping down with water on a regular basis during dry climatic conditions. 
 

The contractor shall ensure that all trucks leaving the Site are properly covered to prevent discharge of 
dust, rocks, sand, etc. 
 

Water Pollution 
The contractor shall not dispose of waste solvents, petroleum products, toxic chemicals or solutions on the 
city drainage system or watercourse, and shall not dump or bury garbage on the Site. These types of waste 
shall be taken to an approved disposal facility regularly, and in accordance with requirements of relevant 
Authorities. The Contractor shall also be responsible for the control of all run-offs, erosion, etc. 
 

Solid Waste 
 

General Housekeeping 
The Contractor shall maintain the site and any ancillary areas used and occupied for performance of 
the Works in a clean, tidy and rubbish-free condition at all times. 
Upon the issue of any Taking-Over Certificate, the Contractor shall clear away and remove from the 
Works and the Site to which the Taking-Over Certificate relates, all Contractorôs Equipment, surplus 
material, rubbish and Temporary Works of every kind, and leave the said Works and Site in a clean 
condition to the satisfaction of the Project Manager. Provided that the Contractor shall be entitled to retain 
on Site, until the end of the Defects Liability Period, such materials, Contractorôs Equipment and 
Temporary Works as are required by him for the purpose of fulfilling his obligations during the 
Defects Notification Period. 
 

Rubbish Removal and Disposal 
The Contractor shall comply with statutory and municipal regulations and requirements for the disposal of 
rubbish and waste. 
 

The Contractor shall provide suitable metal containers for the temporary storage of waste. 
 

The Contractor shall provide suitable metal containers from site as soon as they are full. Rubbish containers 
shall not be allowed to overflow. 
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The Contractor shall provide hard standings for and clear vehicle access to rubbish containers. 
 

The Contractor shall provide enclosed chutes of wood or metal where materials are dropped more than 
7 meters. The area onto which the material is dropped shall be provided with suitable enclosed protection 
barriers and warning signs of the hazard of falling materials. Waste materials shall not be removed from 
the lower area until handling of materials above has ceased. 
 

Domestic and biodegradable waste from offices, canteens and welfare facilities shall be removed daily 
from the site. 
 

Toxic and hazardous waste shall be collected separately and be disposed of in accordance with current 
regulations. 
 

 

Asbestos Handling and Removal 
The Contractor shall comply with all local regulations regarding the handling of asbestos materials. In the 
absences of local regulations, relevant International Standards shall apply. 
 

Pest Control 
The Contractor shall be responsible for the rodent and pest control on the Site. If requested, the 
contractor shall submit to the Project Manager, for approval, a detailed programme of the measures to be taken 
for the control and eradication of rodents and pests. 
 

Noise Control 
The Contractor shall ensure that the works is conducted in a manner so as to comply with all restrictions of 
the Authorities having jurisdiction, as they relate to noise. 
 

The Contractor shall, in all cases, adopt the best available plant/and or machinery shall be used. All 
equipment shall be maintained in good mechanical order and fitted with the appropriate silencers, 
mufflers or acoustic covers where applicable. Stationary noise sources shall be sited as far away as 
possible from noise-sensitive areas and, where necessary, acoustic barriers shall be used to shield them. Such 
barriers may be proprietary types, or may consist of site materials such as bricks or earth mounds as 
appropriate. 
 

Compressors, percussion tools and vehicles shall be fitted with effective silencers of a type 
recommended by the manufacturers of the equipment. Pneumatic drills and other noisy appliances 
shall not be use during days of rest or after normal working hours without the consent of the Project 
Manager. 

 

Areas where noise levels exceed 90 decibels, even on a temporary basis, shall be posted as high noise 
level areas. 
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707  Additional Requirements for Work in Public Areas 
 

General 
Those additional requirements shall apply to all works carried out in Public Areas. 
Public Areas are defined as areas still used by or accessible to the public. These include public 
roads and pavements, occupied buildings and areas outside the Contractorôs boundary fencing. 

 

All work in Public Areas shall be carried out to minimize disturbance and avoid dangers to the public. 
 

Before commencing work, the Contractor shall ensure that all necessary resources, including 
labour, plant and materials will be available when required and that the works will proceed without 
delays and be completed in the shortest possible time. Period of inactivity and slow progress or 
delays in meeting the agreed programme for the Works, resulting from the Contractorôs failure to 
provide necessary resources or other causes within the control of the Contractor, will not be accepted. 
In the event of such inactivity, slow progress or delays, the Contractor shall take immediate action 
to rectify the situation, including all possible acceleration measures to complete the works within 
the agreed programme. Details of the actions and acceleration measures shall be submitted to the 
Project Manager. If the Project Manager is dissatisfied with the Contractorôs proposals, the Contractor 
shall take such further actions or measures as required by the Project Manager. All costs incurred 
shall be the responsibility of the Contractor. 

 

Method Statement 
The Contractor shall submit to the Project Manager a method statement for each separate area or work 
in Public Areas. The Method Statement shall include: 

 

a general description of the Works and methodology of how it will be carried out. 
 

Details of the measures and temporary works to minimise disturbance and safeguard the public. These shall 
include temporary diversions, safety barriers, screens, signs, lighting, watchmen and arrangements for control 
of traffic and pedestrians and advance warning to be given to the public. 
 

Details of temporary reinstatement and maintenance of same prior to final reinstatement. 
 

For works involving long lengths of trenches or works to be completed in sections, the lengths or sections 
of each activity (e.g. up to temporary reinstatement, final reinstatement) to be carried out at any one time. 
 

Details of the availability of necessary resources (labour, plant, materials, etc.) to complete the work. 
 

A programme showing start and completion dates and period for all activities of each length or section, 
including temporary works, and the works overall. 
 

Such further information as necessary or required by the Project Manager. 
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The Contractor shall not commence work, including temporary works, until after the approval of the 
Contractorôs Method Statement by the Project Manager. 
 

Method Statements shall be updated bases on actual progress or as and when required by the Project 
Manager. 
 

Closure of Roads, Etc. 
The closure or partial closure of roads, pavements and other public areas will only be permitted if 
approved by the Project Manager and Relevant Authorities. The Contractor shall detail for each closure the 
extent of area to be closed, the reasons and duration of the closure, and where appropriate, proposed diversions. 
A sample Street Closure Permit is given at Annex 2 to this Specification. 
 

Trench and Other Excavations 
The requirements covering trench and other excavations will depend on the location and type of the 
excavation and the potential risks to the public. 
The following guidelines apply particularly to trenches but shall also apply to other types of excavations: 
 

before commencing work the Contractor shall: 
notify the Project Manager of the location and duration of the work.  An excavation permit signed by the 
Project Manager must be issued in accordance with Sub-Clause 

705.16 before excavation proceeds in any work location; 
obtain permission from relevant authorities including the police when required; 
erect all temporary works such as barriers, warning signs, lighting, etc.; 
have available adequate materials for temporary supports to sides of excavations and necessary labour, 
plant and materials to complete the work within the shortest possible time. 
 

in carrying out the works the Contractor shall, unless otherwise permitted or required by the Project 
Manager: 
not open more than one excavation within a radius of 250 metes; 
limit the length of trench excavation open at one time to 150 metres; 
maintain  and  alter  or  adapt  all  temporary works  including  supports  to  sides  of excavations; 
remove all surplus excavated material the same day it is excavated; 
complete the works, including final reinstatement within ten days; 
where final reinstatement is not achieved within the required time, to carry out temporary 
reinstatement; 
ensure that any temporary reinstatement is maintained at the correct level until final reinstatement is 
achieved. 
 

The above guidelines shall not relieve the Contractor of his obligations and responsibilities. 
 

Safety Barriers 
Safety barriers shall be provided to the perimeter of work areas and to trench and other types of 
excavations and to existing openings such as manholes, draw pits and the like. When exposed to the 
public, safety barriers shall be provided to both sides and ends of trenches and around all sides of 
openings. 
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The Contractor shall provide details of the type or types of safety barriers for each excavation for the 
approval of the Project Manager prior to commencing work.  No work shall commence until the safety 
barriers are in place. 
 

The type of safety barrier used shall be appropriate to the particular location and the potential risks to the 
public. Examples of different types of safety barriers are given below: 
 

Type 1 - excavated material; 
Type 2 - non-rigid barrier of rope or florescent tape strung between metal rods driven into the 
ground; 
Type 3 - rigid barrier of timber, steel or concrete. Such barriers could be in the form of horizontal rail(s) 
or sheet material secured to posts driven or concreted onto the ground. 
The following are guidelines on the type of safety barriers that could be used in differing situations. They 
apply particularly to trenches but also apply to other types of excavation, existing openings onto the 
perimeter of work areas: 
 

areas not subject to vehicular traffic -  Types 1 or 2; 
roadways (low traffic speed) - Types 1 or 2; 
roadways (high traffic speed or where excavation are greater than 2 m) - Type 3. 
 

The above examples of the types of barriers and the guidelines on situations in which they could be used 
shall not relieve the Contractor of his obligations and responsibilities. 
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SECTION 8         CONTRACTOR’S SITE CHECK LIST 

 

801  Contractor’s Site Check List 
A sample Contractorôs Site Check List is included in Annex 1,2 & 3 to this Specification. This is included 
to assist contractors should they wish to introduce such a system as part of their site management 
procedures. The list is not exhaustive and further items will need to be added by the Contractor. 

 

The list is issued for guidance only, and does not, in any way, revise or limit the requirements covered 
elsewhere in these Specifications. 
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Annex 1 

Sample Excavation Permit 

 

To: éééééééééééééé... (Project Manager) 
 

From: ééééééééééééé.. (Contractor) Date: ééééééééé. 
 

Contract No: 

Request for Excavation Permit No: éééé  

Please give approval for excavation to proceed in the following area: Work to start on: 

 

 

Existing services have been checked and identified by: 
 

Drawings # Physical Survey # 

Catscan # Trial Holes Excavation # 
 

Signed (Contractor): ééééééééééééé 
 

 
 

Approval by Project Manager 

 

The above excavation may proceed, subject to the following: 

Service to be maintained: 

Services to be isolated before work 

proceeds: Other matters: 

 

Signed (Project Manager): 

ééééééééééé. Date: 

éééééééé 
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Annex 2 

Sample Street Closure Permit 

 

To: éééééééééééééé... (Project Manager) 
 

From: ééééééééééééé.. (Contractor) Date: ééééééééé. 
 

Contract No: 

Request for Street Closure Permit No: éééé 

 

Please give approval for the closure of the following street(s) from ééé to ééé (dates) 

Street(s): 

 

 

Reasons: 
 

 

 

Proposed diversions: 
 

 

 

Signed (Contractor): éééééééééééééé. 
 

 
 

Approval of the Project Manager 

 

The above street(s) may be closed for the periods stated subject to the following conditions: 

Approval has been given by the relevant authorities and the police; 

Other: 
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Signed (Project Manager): éééééééééééééé. 

Date: éééééééé.. 
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Annex 3 

Sample Contractor’s Site Check 

List Safe Access: 

arrangements for visitors and new workers to the site 
safe access to working locations 
walkways free from obstructions 
edge protection to walkways over 2m above ground 
holes fenced or protected with fixed covers 
tidy site and safe storage of materials 
waste collection and disposal 
chutes for waste disposal, where applicable 
removal or hammering down of nails in timber 
safe lighting for dark or poor light conditions 
props or shores in place to secure structures, where applicable 

Ladders: 

to be used only if appropriate 
good condition and properly positioned 
located on firm, level ground 
secure near top. If not possible, to be secured near bottom, weighted or footed to prevent slipping 
top of ladder minimum 1 metre above landing place 

Scaffolding: 

design calculation submitted 
proper access to scaffold platform 
properly founded uprights with base plates 
secured to the building with strong ties to prevent collapse 
braced for stability 
load bearing fittings, where required 
uprights, ledgers, braces and struts not to be removed during use 
fully boarded working platforms, free from defects and arranged to avoid tipping or tripping 
securely fixed boards against strong winds 
adequate guard rails and toe boards where scaffold is 2m above ground 
designed for loading with materials, where appropriate 
evenly distributed materials 
barriers or warning notices for incomplete scaffold (i.e. not fully boarded) 
weekly inspections and after bad weather by competent person 
record of inspections 

Excavation: 

underground services to be located and marked, precautions taken to avoid them 
adequate and suitable timber, trench sheets, props and other supporting materials available on site before 
excavation starts 
safe method for erecting and removal of timber supports 
sloped or battered sides to prevent collapse 
daily inspections after use of explosives or after unexpected falls of materials 
safe access to excavations (e.g. sufficiently long ladder) 
barriers o restrict personnel/plant 
stability of neighbouring buildings 
risk of flooding 
materials stacked, spoil and vehicles away from top of excavations to avoid collapse 
secured stop blocks for vehicles tipping into excavations 

Roof Work: 

crawling ladders or boards on roofs more than 10 degrees 
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if applicable, roof battens to provide a safe handhold and foothold 
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barriers or other edge protection 
crawling boards for working on fragile roof materials such as asbestos cement sheets or glass. guard 
rails and notices to same 
roof lights properly covered or provided with barriers 
during sheeting operations, precautions to stop people falling from edge of sheet 
precautions to stop debris falling onto others working under the roof work 

Transport and Mobile Plant: 

in good repair (e.g. steering, handbrake, footbrake) 
trained drivers and operators and safe use of plant 
secured loads on vehicles 
passengers prohibited from riding in dangerous positions 
propping raised bodies for tipping lorries prior to inspections 
control of on-site movements to avoid danger to pedestrians, etc. 
control of reversing vehicles by properly trained banksmen, following safe system of work 

Machinery and Equipment: 

adequate secured guards in good repair to dangerous parts, e.g. exposed gears, chain drives, projecting 
engine shafts 

Cranes and Lifting Appliances: 

weekly recorded inspections 
regular inspections by a competent person 
test certificates 
competent and trained drivers over 18 years of age 
clearly marked controls 
checks by driver and banksman on weight of load before lifting 
efficient automatic safe load indicator, inspected weekly, for jib cranes with a capacity of more than one 
tonne 
firm level base for cranes 
sufficient space for safe operation 
trained banksman/slinger to give signals and to attach loads correctly, with knowledge of lifting 
limitation of crane 
for cranes with varying operating radius, clearly marked safe working loads and corresponding radii 
regular maintenance 
lifting gear in good condition and regularly examined 

Electricity: 

measures to protect portable electric tools and equipment from mechanical damage and wet 
conditions 
checks for damage to or interference with equipment, wires and cables 
use of correct plugs to connect to power points 
proper connections to plugs; firm cable grips to prevent earth wire from pulling out ñpermit-to-workò 
procedures, to ensure safety 
disconnection of supplies to overhead lines or other precautions where cranes, tipper lorries, 
scaffolding, etc. might touch lines or cause arcing 

Cartridge Operated Tools: 

makerôs instruction being followed 
properly trained operators, awareness of dangers and ability to deal with misfires 
safety goggles 
regular cleaning of gun 
secure place for gun and cartridges when not in use 

Falsework/formwork: 

design calculations submitted method statement dealing with preventing falls of workers 
appointment of falsework coordinator 
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checks on design and the supports for shuttering and formwork 
safe erection from steps or proper platforms 
adequate bases and ground conditions for loads 
plumb props on level bases and properly set out 
correct pins used in the props 
timberwork in good condition 
inspection by competent person, against agreed design, before pouring concrete 

Risks to the Public: 

identify all risks to members of the public on and off site, e.g. materials falling from scaffold etc., site plant 
and transport (access/egress) and implement precautions, e.g. scaffold fans/nets, banksmen, warning notices, 
etc. 
barriers to protect/isolate persons and vehicles 
adequate site perimeter fencing to keep out the public and particularly children.  secure the site during 
non-working periods 
make safe specific dangers in site during non-working periods, e.g. excavations and openings covered 
or fenced, materials safely stacked, plant immobilized, ladders removed or boarded 

Fire – General: 

sufficient number and types of fire extinguishers 
adequate escape routes, kept clear 
worker awareness of what to do in an emergency 

Fire – Flammable Liquids: 

proper storage area 
amount of flammable liquid on site kept to a minimum for the dayôs work 
smoking prohibited; other ignition sources kept away from flammable liquids 
proper safety containers 

Fire – Compressed Gases, e.g. Oxygen, LPG, Acetylene: 

properly stored cylinders 
valves fully closed on cylinders when not in use 
adopt ñhot workò procedures 
site cylinders in use outside huts 

Fire – Other Combustible Materials: 

minimum amount kept on site 
proper waste bins 
regular removal of waste material 

Noise: 

assessment of noise risks 
noisy plant and machinery fitted with silencers/muffs 
ear protection for workers if they work in very noisy surroundings 

Health: 

identify hazardous substances, e.g. asbestos, lead, solvents, etc., and assess the risks 
use of other substances where possible 
control exposure by means other than by using protective equipment 
safety information sheets available from the supplier 
safety equipment and instructions for use 
keep other workers who are not protected out of danger areas 
testing of atmosphere in confined spaces; provision of fresh air supply if necessary.  Emergency 
procedures for rescue from confined spaces 

Manual Handling: 

avoid where risk of injury 
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if unavoidable, assess and reduce risks 
Protective Clothing: 

suitable equipment to protect head, eyes, hands and feet here appropriate 
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enforce wearing of protective equipment 
Welfare: 

suitable toilets 
clean wash basin, hot/warm water, soap and towel 
room or area where clothes can be dried 
wet weather gear for those working in wet conditions 
heated site hut where workers can take shelter and have meals with the facility for boiling water 
suitable first aid facilities 

Work in Public Areas: 

all risks to the public identified 
method statement approved 
road closures approved 
temporary diversions in place 
safety barriers erected/maintained 
labour, materials, plant and other resources sufficient to meet programme 
temporary reinstatement completed and properly maintained 
permanent reinstatement completed at earliest possible date. 
 

Construction Environmental Management Plan 
 

A Construction Environmental Management Plan (CEMP) is a practical and achievable plan of 
management to ensure that any environmental impact during the design, planning and construction phase 
are minimized. CEMPôs have been proposed to deal with the following issues during Project 
construction: 

Compensation and land take,  
Physical setting, flora and fauna; 
Interruption of key infrastructure installations;  
Water quality and energy management; 
Dust and air quality;  
Occupational health and safety;  
Noise and vibration, and; 
Waste management. 
 

Detailed CEMPôs are presented below. 
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CEMP for Compensation and land take 
 

Objective To ensure that the landowners are properly compensated and avail land for the proposed Project. 
Management 
strategy 

Since compensation is an integral part of Project design, ensure it is dealt with from the earliest stages of Project preparation 
and comply with the laws of Kenya. 

 Activities Responsibility Timing Costs 
(KES
) Actions Land take should be minimized where feasible, exploring all viable 

alternative Project designs e.g. realignment of the pipeline may significantly 
reduce compensation; and 
Where displacement is unavoidable, compensation and resettlement plans 
should be developed with adequate compensation under guidance of 
various lead agencies including Ministry of Lands, TWSB, Local Councils 
and the District Development Committees. 

Proponent Prior to 
construction 

 
 
 
 
 
 
 
 
 

TBD Performance 
indicators 

Lack of complaints / Complaints. Proponent Construction 
Phase 

Monitoring 
requirements 

Documentation; and Land easement Proponent Construction 
Phase 

Reporting Documentation Proponent Construction 
Phase 

Corrective 
actions 

Implement recommendations. Proponent Construction 
Phase 

Interface Ensure compliance with the Law of Kenya and the requirements of any 
donors involved in the Project. 

Proponent Construction 
Phase 
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CEMP for Physical setting, flora and fauna 
 

Objective Maintain the existing balance within the physical, fauna and flora components in the Project area setting. 

Management 
strategy 

Provide for appropriate measures that guarantee the protection of habitats, flora and fauna. 

 Activities Responsibility Timing Costs 
(KES
) Actions Provide  structures  that  will  not  hinder  free  movement  of  animals  and 

dispersal of propagation components; 
Maintain as much as possible the natural drainage systems and patterns; 
Grade sites to original levels to maintain topography; 
As much as practical limit the amount of vegetation cleared during works; 
Discourage bush meat hunting; 
In the event that considerable damage to vegetation is envisaged, set out a 
plan for replacement or grading to encourage natural rejuvenation; and 
Design and plan for use of wayleave by pedestrians and non-motorized 
systems. 

Consulting 
Engineers 
 
Contractor 

AWSB 

Planning. 
Design & 
construction 

 
 
 
 
 
 
 
 
 
 

TBD Performance 
indicators 

Presence of a good balance of flora and fauna; and 
Minimal or no flooding in Project area. 

AWSB Construction 
Phase 

Monitoring 
requirements 

Baseline data/Project completion Baseline; and 
Changes in local hydrology. 

AWSB Commissionin
g stage. 

Reporting Site logbook and EMCA requirements. Contractor Construction 
Phase 

Correctiv
e actions 

Rehabilitation AWSB Commissionin
g stage 

Interface EMP complies with the EMCA and other applicable laws. AWSB Construction 
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CEMP for Interruption of key infrastructure installations 
 

Objective Plan construction activities to minimise interruptions of infrastructure and ensure smooth Project implementation while 
complying with the laws of Kenya 

Management 
strategy 

Liaise with stakeholders in the project area to ensure that access on protected or private areas is granted in good time in order 
to achieve Project milestones. 

 Activities Responsibility Timing Costs 
(KES
) Actions Establish the nature of all stakeholders; 

Identify key interests of each of the stakeholders; 
Formally liaise with the stakeholder and communicate the Project details to 
them with a view of developing a work plan; 
Implement work plan; and 
Acquire notes on Satisfactory Completion of Works by each affected party. 

AWSB 
Consultant 

Contractors 

Planning, 
Design and 
Construction 
phase 

 
 
 
 
 
 
 
 

TBD 
Performance 
indicators 

Level of complains. All Construction 
phase 

Monitoring 
requirements 

Timely achievement of milestones; and 
Lack of interruption of services. 

All Construction 

Reporting Site log book Contractor Construction 
phase 

Corrective 
actions 

Investigate cause of interruptions; 
Implement corrective measures. 

AWSB 
Stakeholders 

Construction 
phase 

Interface Comply with the EMP contained in this report. Contractor Construction 
phase 
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CEMP for water and energy management 
 

Objective Minimise impact on water and energy resources within the Project area due to the construction works. 
Management 
strategy 

Conserve water and energy resources, abate pollution and comply with the laws of Kenya. 

 Activities Responsibility Timing Costs 
(KES) 

Actions Provide appropriate and adequate drainage infrastructure where required; 
Ensure machinery is regularly serviced to avoid leakages and/or spillages; 
Oils,  fuels  and  other  materials  to  be  stored  in  accordance  with  the 
manufacturersô safety data sheets (MSDS); 
Train staff on spill response; 
Implement erosion and sedimentation controls; 
Proper handling/disposal of liquid waste; 
Energy management through use of sound/appropriate equipment; 
Application of rated equipment in welding and related works; and 
Use of efficient mechanical plant and energy savers on sites. 

Contractor Construction 
phase 

 
 
 
 
 
 
 
 
 
 
 
TBD 

Performance 
indicators 

Minimal interference of water and energy resource in the area. Contractor Construction 
phase 

Monitoring 
requirements 

Physical inspection; and Level of complains. Consultant Construction 
phase 

Reporting Site activities log book. Contractor Construction 
phase 

Corrective 
actions 

Implementation of monitoring findings and recommendations. Contractor Construction 
phase 

Interface Comply with laws and guidelines. Contractor Construction 
phase 
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CEMP for dust and air quality 
 

Objective Maintain the quality of the air and minimise any harmful emissions into the atmosphere and comply with the laws of Kenya 
Management 
strategy 

Abate pollution of the atmosphere by airborne particulate matter. 

 Activities Responsibility Timing Costs 
(KES
) Actions Dampen work areas materials heaps and mulch bare ground to minimise 

dust emissions; 
Maintain equipment and machinery to manufacturersô specifications; 
Use environmentally friendly fuels; 
Minimise the period for machinery idling; 
Pursue good practices in energy use and sensitise staff; and Provide 
appropriate personnel protective equipment to site workers. 

Contractor Construction 
phase 

 
 
 
 
 
 
 
 
 
TBD Performance 

indicators 
Lack of complaints / Complaints; 
and Reports / Log book entries. 

AWSB Construction 
phase 

Monitoring 
requirements 

Physical inspection 
Site Log books 

Consultant Construction 
phase 

Reporting Site logs of inspections and corrective actions. Contractor Construction 
phase 

Corrective 
actions 

Implement recommendations Contractor Construction 
phase 

Interface Review and comply with laws and regulations. Contractor Construction 
phase 



 

307  

 

CEMP for occupational health and safety 
 

Objective Ensure the safety and health of all the Parties involved in the Project implementation and comply with the laws of Kenya 
Management 
strategy 

Provide proper safety equipments, facilities and conditions that will eliminate or reduce the risk to the Project workers and all 
those present therein. 

 Activities Responsibility Timing Costs 
(KES) 

Actions Comply to the OSHA; 
Provide for appropriate signage and warnings at work sites; 
Provide appropriate personnel protective equipment (PPE) to workers and 
any visitors; 
Provide for First Aid facilities as per the Occupational Safety and Health 
Act; 
Provide and clearly display emergency contacts; and 
Develop and implement a detailed and site specific Emergency Response 
Plans. 

AWSB 
 
Consultin
g 
Engineers 
 
Contractor 

Construction 
phase 

 
 
 
 
 
 
 
 
 
 
 
TBD 

Performance 
indicators 

Health and safety awareness among staff; and 
Frequency of incidents/accidents and fatalities. 

Consultant 
AWSB 

Construction 
phase 

Monitoring 
requirements 

Daily inspection of work sites; 
and Tool box meetings. 

Consultant Construction 
phase 

Reporting Log incidents/accidents and fatalities; and Toolbox minutes. Consultant Construction 
phase 

Corrective 
actions 

Investigate incident/accidents and fatalities; and 
Follow up on complains and other issues from tool box meetings. 

Consultant Construction 
phase 

Interface Updates on the OSHA and orders from Directorate AWSB Construction 
phase 
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CEMP for noise and vibration management 
 

Objective Manage activities at construction sites to reduce impacts of noise on surrounding properties and comply with the laws of 
Kenya. 

Management 
strategy 

Noise to be managed through administrative and maintenance controls during construction. 

 Activities Responsibility Timing Costs 
(KES
) Actions All construction activities to be limited to between 7am to 6pm; 

All  equipment  used  during  the  construction  phase  to  be  regularly 
maintained to ensure efficient operation; 
Noise dampening materials to be used where excessive noise generating- 
equipment are in use; 
Use of appropriate cushioning for heavy equipment; and 
Use of personal protective equipment by operations staff. 

Contractor Construction 
phase 

 
 
 
 
 
 
 
 
 
 

TBD 

Performance 
indicators 

Lack of complaints/Complaints. Contractor Construction 
phase 

Monitoring 
requirements 

Periodic inspection of work sites; and 
Service log for equipment / machinery. 

Contractor Construction 
phase 

Reporting Complaints / incidents should be recorded in a log book on location. Consultant Construction 
phase 

Correctiv
e actions 

Investigate cause of noise and vibrations; 
Implement corrective measures prior to commencement of works; and 
Consider   possibility of   rescheduling   noise   and   vibration   generating 
activities. 

Contractor 

AWSB 

Construction 
phase 

Interface Ensure that if the Contractors or subcontractors have an EMP and that it 
complies with the EMP contained in this report. 

AWSB Construction 
phase 
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CEMP for waste management 
 

Objective Minimise the potential for environmental impact of wastes generated due to the construction activities and comply with the 
laws of Kenya. 

Management 
strategy 

Effectively manage the sites and activities that may lead to generation of wastes. 

 Activities Responsibility Timing Costs 
(KES) 

Actions All wastes shall be contained on site prior to disposal using appropriate 
storage containers; 
All wastes shall be regularly cleared from  the site and disposed of in 
approved manner; 
High level of housekeeping shall be maintained; and 
Staff shall be trained / sensitised about waste management at the start of 
the Project and regularly as may be found appropriate. 

 
Contractor 

Construction 
phase 

 
 
 
 
 
 
 
 
 
TBD 

Performance 
indicators 

No waste at work sites except in approved and marked locations. Contractor Construction 
phase 

Monitoring 
requirements 

Regular site inspections; and 
Waste disposal documentation and tracking. 

Contractor Construction 
phase 

Reporting Review of waste handling slips and other related documentation. Contractor Construction 
phase 

Corrective 
actions 

Provide reports , corrective  act ions  and recommendat ions  where  
non-conformities occur. 

Contractor Construction 
phase 

Interface Ensure that Contractors or subcontractors EMP complies with the EMP 
contained in this report. 

Contractor Construction 
phase 
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Abbreviations 
The following abbreviations are used in these 

documents: 
FIDIC Federation International des Ingenieurs 
ï Conseils BS British Standards 
CP Code of Practice 
GRP Glass Reinforced Plastic 
AC Asbestos Cement 
DI Ductile Iron 
Ch Chainage 
PVC Polyvinyl Chloride 
kPa kilo Pascal 
g acceleration due to gravity - (9.807m/s2) 
gpm gallons per minute 
mgd million gallons per day 
mm millimeters 
m metres 
mhd metres head 
m3 cubic metres 
m3/day cubic metes per day 
m/s2 metres per 
second head 1/head/day
 litres per 
head per day kW
 kilowatts 
kVa kilovolt-ampere 
kWh kilowatt hour 
ISO International Standards Organisation 
CFM cubic feet per minute 
AOD Above ordnance datum 
SWL Static water level 
PWL Pumping water level 
GL Ground level 
EOH End of hole 
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SPECIFICATIONS FOR ULTRASONIC OPEN CHANNEL FLOW METER 

 

Summary 

POF series flow meter is designed to measure velocity and flow for partially filled pipe and 

open channel stream or river. It utilizes Doppler ultrasonic theory to measure fluid velocity. 

According to pressure sensor, the flow depth and sectional area can be obtained, finally 

the flow can be calculated. POF transducer has the functions of conductivity test, 

temperature compensation, and coordinate correction. It is widely applied in measuring 

sewage, waste water, industrial effluents, stream, open channel, residential water, river 

etc. In addition, it is applied in monitoring sponge city, urban black odor water and river & 

tide research. 

  

Features 

The Meter Can Programme And Measure Any Shapes Of Open Channel & Partial Filled 

Pipe By 20 Coordinate Points 

Velocity Range 0.02-12m/s, Accuracy ±1.0% 

Bi-directional Measuring Velocity, Positive Flow And Negative Flow 

Depth Measurement By Pressure Sensor And Ultrasonic Sensor, Accuracy ±0.1% 

Built-in Coordinate Correction Function 

Standard 4-20mA, RS485/MODBUS Output, Opt.GPRS 

Available Configure Data Logger With SD Card 

 

Sensor Specification 

Velocity 

Range 
20mm/s-12m/s Bi-directional Measuring, t 

Default 20mm/s to 1.6m/s signal-directional 
measurement 

Accuracy Ñ1.0% typical 

Resolution 1mm/s 

Depth(ultrasonic) 

Range 20mm to 5000mm (5m) 

Accuracy Ñ1.0% 

Resolution 1mm 

Depth(ultrasonic) 

Range 0mm to 10000mm (10m) 

Accuracy Ñ1.0% 

Resolution 1mm 

Temperature 
Range 0 ~ 60  

Accuracy Ñ0.5  
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Resolution 0.1  

Conductivity 

Range 0 to 200,000 ÕS/cm 

Accuracy Ñ 1.0% typical 

Resolution Ñ1ÕS/cm 

Tilt 
Range Ñ70Á Vertical and horizontal axis 

Accuracy Ñ1Áangles less than 45Á 

Communication 
SDI-12 SDI-12 v1.3 Max.cable 50m 

Modbus Modbus RTU Max.cable 500m 

Display 
Display Velocity, flow, depth 

Application Pipe, open channel, natural stream 

Environment 

Operation Temp 0  ~60  (water temperature) 

Storage Temp -40  ~75  

Protection Class IP68 

Others 

Cable Standard 15m, Max.500m 

Material Epoxide resin sealed enclosure, stainless steel mounting 
fixture 

Size 135mm x 50mm x 20mm (LxWxH) 

Weight 1kg (with 15m cable) 

  

  

Calculator Specification 

Installation Wall mounted, Portable 

Power Supply AC: 85-265V DC: 12-28V 

Protection Class IP66 

Operation Temp -40  ~75  

Display 4.5 inch LCD 

Output Pulse, 4-20mA(velocity, level), RS485(Modbus) Opt. Data logger, GPRS 

Weight 2.4kg 

Data Logger 8GB 

Application 
Partial filled pipe: 150mm-6000mm 

Open channel: channel width >200mm 
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SECTION 1     GENERAL REQUIREMENTS 

1.1 The Project Area 

1.1.1 Location 
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ŜǉǳŀǘƻǊΣ ŀƴŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рллƪƳ ǿŜǎǘ ƻŦ ǘƘŜ LƴŘƛŀƴ hŎŜŀƴ /ƛǘȅ ƻŦ aƻƳōŀǎŀΦ Lǘ ōƻǊŘŜǊǎ 
YŀƧƛŀŘƻ /ƻǳƴǘȅ ǘƻ ǘƘŜ {ƻǳǘƘΣ YƛŀƳōǳ /ƻǳƴǘȅ ǘƻ ǘƘŜ bƻǊǘƘ ϧ ²Ŝǎǘ ŀƴŘ aŀŎƘŀƪƻǎ ǘƻ ǘƘŜ 
9ŀǎǘΦ Lǘ ƻŎŎǳǇƛŜǎ ŀ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀ ƻŦ ŀōƻǳǘ сфрΦмƪƳн ōŜǘǿŜŜƴ ƭƻƴƎƛǘǳŘŜǎ осϲ прΩ 9ŀǎǘ ŀƴŘ 
ƭŀǘƛǘǳŘŜǎ млϲ муΩ {ƻǳǘƘΦ bŀƛǊƻōƛ /ƻǳƴǘȅ ƛǎ ƻƴŜ ŀƳƻƴƎ ǘƘŜ ŦƛǾŜ ŎƻǳƴǘƛŜǎ όYƛŀƳōǳΣ YŀƧƛŀŘƻΣ 
aŀŎƘŀƪƻǎ ŀƴŘ aǳǊŀƴƎΩŀύ ǳƴŘŜǊ ǘƘŜ bŀƛǊƻōƛ aŜǘǊƻǇƻƭƛǘŀƴ wŜƎƛƻƴ ŀƴŘ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀƴ 
ƛƳǇƻǊǘŀƴǘ ǊŜƎƛƻƴŀƭ ŎŜƴǘǊŜ ŦƻǊ ǘǊŀŘŜΣ ŎƻƳƳŜǊŎŜΣ ƛƴǘŜƎǊŀǘƛƻƴ ŀƴŘ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘΦ 

 

 

Figure 1: Project Location (image from Google Earth) 

1.1.3 Topography 

bŀƛǊƻōƛ /ƻǳƴǘȅ ƭƛŜǎ ŀǘ ǘƘŜ ŜŘƎŜ ƻŦ !ǘƘƛ YŀǇƛǘƛ tƭŀƛƴǎ ŀƴŘ ǘƘŜ ƭƻǿŜǊ ǎƭƻǇŜǎ ƻŦ Yƛƪǳȅǳ ŀƴŘ ǘƘŜ 
!ōŜǊŘŀǊŜǎ ŜǎŎŀǊǇƳŜƴǘ ǿƛǘƘ ŀƴ ŀƭǘƛǘǳŘŜ ƻŦ ŀōƻǳǘ мΣуллƳ ŀΦǎΦƭΦ ¢ƘŜ ǘƻǇƻƎǊŀǇƘȅ ƻŦ bŀƛǊƻōƛ 
ǎƭƻǇŜǎ ŦǊƻƳ ²Ŝǎǘ ǘƻ 9ŀǎǘ ŀƴŘ ƛǎ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜ ǘǊŀǾŜǊǎƛƴƎ ǿŀǘŜǊ ŎƻǳǊǎŜǎ όǊƛǾŜǊǎ ŀƴŘ 
ǎǘǊŜŀƳǎύ ƻǊƛƎƛƴŀǘƛƴƎ ŦǊƻƳ ǘƘŜ ǎƻǳǘƘŜǊƴ ƭƻǿŜǊ ǎƭƻǇŜǎ ƻŦ ǘƘŜ !ōŜǊŘŀǊŜǎ ŀƴŘ Yƛƪǳȅǳ {ǇǊƛƴƎǎ 
ŀƴŘ ǘƘŜ bƎƻƴƎ Iƛƭƭǎ ǘƘŀǘ ǘŜƴŘ ǘƻ Ŧƻƭƭƻǿ ǘƘŜ ǎŀƳŜ ǘǊŜƴŘ ǘƻǿŀǊŘǎ ǘƘŜ LƴŘƛŀƴ hŎŜŀƴ Ǿƛŀ ǘƘŜ 
!ǘƘƛ wƛǾŜǊ .ŀǎƛƴΦ Lǘ ƛǎ ƴƻǘŜŘ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜ ƭŀƴŘ ǎǳǊŦŀŎŜ ƛƴ ǘƘŜ ǊŜƎƛƻƴ Ƙŀǎ ōŜŜƴ ƛƴǘŜǊŦŜǊŜŘ 
ǿƛǘƘ ōȅ ƘǳƳŀƴ ŀŎǘƛǾƛǘƛŜǎ ƻǾŜǊ ǘƘŜ ȅŜŀǊǎ ǘƘǊƻǳƎƘ ŜȄŎŀǾŀǘƛƻƴǎ ǿƛǘƘ ǎƛƎƴƛŦƛŎŀƴǘ ƛƳǇƭƛŎŀǘƛƻƴǎ 
ƻƴ ǘƘŜ ƳƛŎǊƻ ƘȅŘǊƻƭƻƎȅ ŀƴŘ ŘǊŀƛƴŀƎŜ ǇŀǘǘŜǊƴǎΦ ²ƘƛƭŜ ǘƘŜ ǘƻǇƻƎǊŀǇƘȅ ǿƻǳƭŘ ŀƭƭƻǿ ǎǳǊŦŀŎŜ 
ǊǳƴƻŦŦΣ ǘƘŜǊŜ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ŦƭƻƻŘƛƴƎ ƛƴ ǘƘŜ Ŏƛǘȅ ŘǳǊƛƴƎ ǘƘŜ Ǌŀƛƴȅ ǎŜŀǎƻƴΦ 

1.1.4 Climate 

¢ƘŜ ŎƭƛƳŀǘŜ ƛƴ bŀƛǊƻōƛ ƛǎ ǘǊƻǇƛŎŀƭΦ ¢ƘŜ ǊŀƛƴŦŀƭƭ ƛǎ ōƛƳƻŘŀƭ ǿƛǘƘ ƭƻƴƎ ŘǳǊŀǘƛƻƴ Ǌŀƛƴǎ ƻŎŎǳǊǊƛƴƎ 
ōŜǘǿŜŜƴ aŀǊŎƘ ŀƴŘ aŀȅΣ ǿƘƛƭŜ ǘƘŜ ǎƘƻǊǘ ŘǳǊŀǘƛƻƴ Ǌŀƛƴǎ ƻŎŎǳǊ ŦǊƻƳ !ǳƎǳǎǘ ǘƻ bƻǾŜƳōŜǊΦ 
¢ƘŜ ǊŀƛƴŦŀƭƭ ǊŀƴƎŜǎ ōŜǘǿŜŜƴ трлƳƳ ǘƻ мрлл ƳƳΣ ǿƛǘƘ ŀ ƳŜŀƴ ŀƴƴǳŀƭ ǊŀƛƴŦŀƭƭ ƻŦ трлƳƳΦ 



 

оно 

 

¢ŜƳǇŜǊŀǘǳǊŜǎ ǾŀǊȅ ōŜǘǿŜŜƴ мтϲ/ ŀƴŘ нтϲ/Φ WǳƴŜ ŀƴŘ Wǳƭȅ ŀǊŜ ǘƘŜ ƳƻƴǘƘǎ ǿƛǘƘ ƭƻǿŜǎǘ 
ǘŜƳǇŜǊŀǘǳǊŜΣ ǿƘƛƭŜ ǘƘŜ ƘƻǘǘŜǎǘ ƳƻƴǘƘǎ ŀǊŜ WŀƴǳŀǊȅ ŀƴŘ {ŜǇǘŜƳōŜǊ ǿƛǘƘ ŀ ǘŜƳǇŜǊŀǘǳǊŜ 
ǊŀƴƎŜ ōŜǘǿŜŜƴ нрϲ/ ŀƴŘ нтϲ/Φ 

1.1.5 Geological and Sub-soil Conditions 

 

bŀƛǊƻōƛ /ƛǘȅ ƭƛŜǎ ǿƛǘƘƛƴ ŀ ǾƻƭŎŀƴƛŎ ǎŜǘǘƛƴƎ ǘƘŀǘ ǊŜǎǳƭǘŜŘ ŦǊƻƳ ǘƘŜ wƛŦǘ ±ŀƭƭŜȅ ŦƻǊƳŀǘƛƻƴΦ ¢ƘŜ 
ǾƻƭŎŀƴƛŎ ǊƻŎƪǎ ƻǾŜǊƭƛŜ ƳŜǘŀƳƻǊǇƘƛŎ ǊƻŎƪǎ ƻŦ bŜƻπtǊƻǘŜǊƻȊƻƛŎ 9ǊŀΦ ¢ƘŜ ƳŜǘŀƳƻǊǇƘƛŎ ǊƻŎƪǎ 
Ŏƻƴǎƛǎǘ ƻŦ ŀƴŎƛŜƴǘ ǎŜŘƛƳŜƴǘǎΣ ǿƘƛŎƘ ǎǳōǎŜǉǳŜƴǘƭȅ ǿŜǊŜ ƳŜǘŀƳƻǊǇƘƻǎŜŘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƘƛƎƘ 
ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ǇǊŜǎǎǳǊŜǎΦ ¢ƘŜ ǊƻŎƪǎ ƛƴ ǘƘŜ bŀƛǊƻōƛ /ƻǊŜ ŀǊŜŀ ǘƘŜǊŜŦƻǊŜ Ƴŀƛƴƭȅ ŎƻƳǇǊƛǎŜ 
ŀ ǎǳŎŎŜǎǎƛƻƴ ƻŦ ƭŀǾŀǎ ŀƴŘ ƛƴŎƭǳŘŜ ǇƘƻƴƻƭƛǘŜǎΣ ǘǊŀŎƘȅǘŜǎΣ ŀƴŘ ǘƘŜƛǊ ǾŀǊƛŀǘƛƻƴǎΦ ¢ƘŜ ǎƻƛƭǎ ƻŦ ǘƘŜ 
bŀƛǊƻōƛ ŀǊŜŀ ŀǊŜ ǇǊƻŘǳŎǘǎ ƻŦ ǿŜŀǘƘŜǊƛƴƎ ƻŦ Ƴŀƛƴƭȅ ǾƻƭŎŀƴƛŎ ǊƻŎƪǎΣ ŀƴŘ Ƙŀǎ ǇǊƻŘǳŎŜŘ ǊŜŘ 
ǎƻƛƭǎ ǘƘŀǘ ǊŜŀŎƘ ƳƻǊŜ ǘƘŀƴ рл ŦŜŜǘ όмрƳύ ƛƴ ǘƘƛŎƪƴŜǎǎΦ 

 

1.1.6 Project Components 

¢ƘŜ ǇǊƻƧŜŎǘ ƛƴǾƻƭǾŜǎΥ 

• wŜƘŀōƛƭƛǘŀǘƛƻƴ ƻŦ 9ȄƛǎǘƛƴƎ LƴƭŜǘ /ƘŀƳōŜǊ ŀƴŘ DǊƛǘ /ƘŀƳōŜǊǎΦ 
• wŜƘŀōƛƭƛǘŀǘƛƻƴ ƻŦ 9ƭŜŎǘǊƻπaŜŎƘŀƴƛŎŀƭ ²ƻǊƪǎ ǿƛǘƘƛƴ ǘƘŜ ŜȄƛǎǘƛƴƎ LƴƭŜǘ ²ƻǊƪǎ 
• 5ǳǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ LƴƭŜǘ ²ƻǊƪǎ ǎǘŀǊǘƛƴƎ ŀǘ ǘƘŜ LƴƭŜǘ /ƘŀƴƴŜƭΦ 
• Lƴǎǘŀƭƭŀǘƛƻƴ ƻŦ 9ƭŜŎǘǊƻπaŜŎƘŀƴƛŎŀƭ ²ƻǊƪǎ ǿƛǘƘƛƴ ǘƘŜ LƴƭŜǘ ²ƻǊƪǎ 
• 5ŜǎƭǳŘƎƛƴƎ ƻŦ ŜȄƛǎǘƛƴƎ !ƴŀŜǊƻōƛŎ tƻƴŘǎ 
• {ƛǘŜ ²ƻǊƪǎ ƛƴŎƭǳŘƛƴƎ CŜƴŎƛƴƎΣ !ŎŎŜǎǎ wƻŀŘǎ ŀƴŘ ǎǘƻǊƳ ǿŀǘŜǊ ŘǊŀƛƴŀƎŜΦ 

 

1.1.7 Quality and Approvals 

¢ƘŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇ ǎƘŀƭƭ ōŜ ǘƘŜ ōŜǎǘ ƻŦ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ƪƛƴŘǎ ŀƴŘ ǘƻ ǘƘŜ 
ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ ¢ƘŜ ǿƻǊŘǎ άǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊέ ǎƘŀƭƭ 
ōŜ ŘŜŜƳŜŘ ǘƻ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀƭƭ ƛǘŜƳǎ ǊŜƭŀǘƛƴƎ ǘƻ ŘŜǎƛƎƴΣ ŎƻƴǎǘǊǳŎǘƛƻƴΣ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇ ŦƻǊ ǘƘŜ ŘǳŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ŀƭƭ ŘŀǘŀΣ ŘŜǘŀƛƭǎ ŀƴŘ ǎŀƳǇƭŜǎ ŀǎ ƴŜŎŜǎǎŀǊȅ ŀƴŘ ŀǎ ǊŜŀǎƻƴŀōƭȅ 
ǊŜǉǳŜǎǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ƻŦ ŀƭƭ ƳŀǘŜǊƛŀƭǎ ǘƘŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǇǊƻǇƻǎŜǎ ǘƻ ǳǎŜ 
ƛƴ ǘƘŜ ²ƻǊƪǎΦ aŜǘƘƻŘ ǎǘŀǘŜƳŜƴǘǎ ǿƘƛŎƘ ŀŘŜǉǳŀǘŜƭȅ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ 
ǇǊƻǇƻǎŜŘ ƳŜǘƘƻŘ ƻŦ ǿƻǊƪƛƴƎΣ ƳŜǘƘƻŘǎ ƻŦ ƳŀƛƴǘŀƛƴƛƴƎ ǎŀŦŜǘȅ ŀƴŘ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǇǊƻƎǊŀƳƳŜ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΩǎ ŀǇǇǊƻǾŀƭ ǇǊƛƻǊ ǘƻ ǘƘŜ 
ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ǿƻǊƪ ƻƴ ŀƴȅ ŀǊŜŀ ƻŦ ǘƘŜ {ƛǘŜΦ 

 

²ƘŜǊŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ /ƻƴǎǘǊǳŎǘƛƻƴ 5ƻŎǳƳŜƴǘǎ ǘƻ 
ŘŜǎŎǊƛōŜ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ǿƻǊƪǎ ǎǳŎƘ /ƻƴǎǘǊǳŎǘƛƻƴ 5ƻŎǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŀǇǇǊƻǾŜŘ ǇǊƛƻǊ ǘƻ 
ǘƘŜ ǇǊƻŎǳǊŜƳŜƴǘ ƻŦ ŀƴȅ ƳŀǘŜǊƛŀƭǎ ƻǊ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ŀƴȅ ǿƻǊƪ ǘƻ ǿƘƛŎƘ ǘƘŜ ŘƻŎǳƳŜƴǘǎ 
ǊŜƭŀǘŜΦ 

 

bƻ ƳŀǘŜǊƛŀƭǎΣ tƭŀƴǘ ƻǊ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǇǊƻŎǳǊŜŘ ŦƻǊ ǘƘŜ /ƻƴǘǊŀŎǘ ŀƴŘ ƴƻ ǿƻǊƪΣ 
ǇŜǊƳŀƴŜƴǘ ƻǊ ǘŜƳǇƻǊŀǊȅΣ ǎƘŀƭƭ ŎƻƳƳŜƴŎŜ ǿƛǘƘƻǳǘ ŦƛǊǎǘ ƻōǘŀƛƴƛƴƎ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΩǎ 



 

онп 

 

ŀǇǇǊƻǾŀƭΦ 

 

!ƭƭ ƳŀǘŜǊƛŀƭǎΣ tƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜŘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ 
ŀōƻǾŜ ŘŜǎŎǊƛōŜŘ ŎƻƴŘƛǘƛƻƴǎΦ 

 

1.1.8 Construction Documents 

5ǊŀǿƛƴƎǎ ŀƴŘ 5ƻŎǳƳŜƴǘǎ ǿƘƛŎƘ ŀǊŜ ǘƻ ōŜ ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ 
tŜǊƳŀƴŜƴǘ ²ƻǊƪǎ ǎƘŀƭƭ ōŜŎƻƳŜ /ƻƴǎǘǊǳŎǘƛƻƴ 5ƻŎǳƳŜƴǘǎ ǳǇƻƴ ǘƘŜƛǊ ŀǇǇǊƻǾŀƭΦ 

 

!ƭƭ ŘǊŀǿƛƴƎǎΣ ǘŜŎƘƴƛŎŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ōƛƭƭ ƻŦ ǉǳŀƴǘƛǘƛŜǎΣ ǎŎƘŜŘǳƭŜǎΣ Ŏƻǎǘ ŜǎǘƛƳŀǘŜǎΤ 
ǇǊƻƎǊŀƳƳŜ ŀƴŘ ƻǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ōŜ ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ƛƴ 9ƴƎƭƛǎƘ 
ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭ ƛƴ ǘǊƛǇƭƛŎŀǘŜΦ CƻƭƭƻǿƛƴƎ ŀǇǇǊƻǾŀƭΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ 
ǎƘŀƭƭ ǎǳǇǇƭȅ ŀ ŦǳǊǘƘŜǊ ŦƛǾŜ ŎƻǇƛŜǎ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ /ƻƴǎǘǊǳŎǘƛƻƴ 5ƻŎǳƳŜƴǘǎ ǎƘŀƭƭ 
ƴƻǘ ōŜ ŘŜǇŀǊǘŜŘ ŦǊƻƳ ǿƛǘƘƻǳǘ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

!ƭƭ ŘǊŀǿƛƴƎǎ ŀƴŘ ŘƻŎǳƳŜƴǘǎ ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƘŀǾŜ ōŜŜƴ ŎƘŜŎƪŜŘΣ ǎƛƎƴŜŘ 
ŀƴŘ ōŜ ǊŜŀŘȅ ŦƻǊ ƛǎǎǳŜ ŀƴŘ ǎƘŀƭƭ ōŜŀǊΥ 

 

¢ƛǘƭŜ ƻŦ ǘƘŜ ŘǊŀǿƛƴƎ ƻǊ ŘƻŎǳƳŜƴǘΥπ 

• {ŎŀƭŜΣ 

• 5ŀǘŜΣ 

• ²ƻǊƪ ƛǘŜƳ ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ŀƴ ŀǇǇǊƻǾŜŘ ƴǳƳōŜǊƛƴƎ ǎȅǎǘŜƳΣ 

• bŀƳŜ ŀƴŘ ǊŜŦŜǊŜƴŎŜǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΣ 

• bŀƳŜǎ ƻŦ ǘƘŜ ŜƳǇƭƻȅŜǊ ŀƴŘ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ 

• 5ŀǘŜ ƻŦ ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƴŘ ǘƘŜ ǎƛƎƴŀǘǳǊŜ ƻŦ ǘƘŜ ǇŜǊǎƻƴ 
ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀǇǇǊƻǾŀƭΦ 

 

5ǊŀǿƛƴƎǎ ŀƴŘ ŘƻŎǳƳŜƴǘǎ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭ ǎƘŀƭƭ ōŜ ŘŜƭƛǾŜǊŜŘ ǘƻ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊΩǎ ƻŦŦƛŎŜ ŀǎ ŘŜǎƛƎƴŀǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƭƭƻǿ ŀ ƳƛƴƛƳǳƳ ƻŦ нм ŘŀȅǎΣ ŀŦǘŜǊ ǘƘŜ ŘŀǘŜ 
ƻŦ ǊŜŎŜƛǇǘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŦƻǊ ŀǇǇǊƻǾŀƭ ƻŦ ŘǊŀǿƛƴƎǎ ŀƴŘ ŘƻŎǳƳŜƴǘǎ ōȅ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊΦ 

 

1.1.9 Operation and Maintenance Manuals 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŦƻǊ ŀǇǇǊƻǾŀƭ ǎƛȄ ŎƻǇƛŜǎ ƻŦ ǘƘŜ 
hǇŜǊŀǘƛƻƴ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ όhϧaύ aŀƴǳŀƭǎ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ /ƭŀǳǎŜ ру ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘ 
5ŀǘŀΦ 
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¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘƘŜ Ŧƛƴŀƭ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ hϧa aŀƴǳŀƭǎ ǇǊƛƻǊ ǘƻ ǘƘŜ ƛǎǎǳŜ ƻŦ 
ǘƘŜ ¢ŀƪƛƴƎπ hǾŜǊ /ŜǊǘƛŦƛŎŀǘŜ ŦƻǊ ŜƛǘƘŜǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ²ƻǊƪǎ ƻǊ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ {ŜŎǘƛƻƴ 
ƻǊ ǇŀǊǘ ƻŦ ǘƘŜ ²ƻǊƪǎΦ 9ŀŎƘ ǎŜǘ ǎƘŀƭƭ ōŜ ōƻǳƴŘ ǘƻƎŜǘƘŜǊ ƛƴ ŀ ǎǘƻǳǘ ǇƭŀǎǘƛŎ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ 
ŎƻǾŜǊΦ 

 

hϧa aŀƴǳŀƭǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿǊƛǘǘŜƴ ƛƴ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜΣ ŀƭƭ ǇŀǊǘǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ƭƛǎǘƛƴƎǎ 
ǎƘŀƭƭ ōŜ ƛƴ 9ƴƎƭƛǎƘΦ 

 

1.1.10 Level Datum 

.ŜŦƻǊŜ ǘƘŜ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴŀƭ ǿƻǊƪ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜǎǘŀōƭƛǎƘΣ ƛƴ ŀ 
Ǉƻǎƛǘƛƻƴ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ ǎǘŜŜƭ ŘŀǘǳƳ ǇŜƎǎ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ 
ŎƻƴŎǊŜǘŜŘ ƛƴΦ ¢ƘŜ ƭŜǾŜƭ ƻŦ ǘƘŜǎŜ ǇŜƎǎ ǎƘŀƭƭ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ŀƴŘ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊ ŀƴŘ ŀƭƭ ƭŜǾŜƭǎ ǳǎŜŘ ƛƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ǘƘŜǎŜ 
ŜǎǘŀōƭƛǎƘŜŘ ŘŀǘǳƳ ǇƻƛƴǘǎΦ ¢ƘŜ ŎƻǊǊŜŎǘƴŜǎǎ ƻŦ ǘƘƛǎ ŘŀǘǳƳ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘ ŀǘ ǊŜƎǳƭŀǊ 
ƛƴǘŜǊǾŀƭǎ ŘǳǊƛƴƎ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇŜǊƛƻŘ ŀǎ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

²ƘŜǊŜ ǇƻǎǎƛōƭŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŘǊŀǿƛƴƎǎ ŀƴŘ ŀƭƭ ƭŜǾŜƭǎ ǳǎŜŘ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎƘŀƭƭ ōŜ 
ǊŜŦŜǊǊŜŘ ǘƻ ǘƘŜ ƴŀǘƛƻƴŀƭ ƘŜƛƎƘǘ ŘŀǘǳƳ ŀǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ {ǳǊǾŜȅ ƻŦ YŜƴȅŀΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ 
ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƻōǘŀƛƴƛƴƎ ǘƘŜ ƭƻŎŀǘƛƻƴ ŀƴŘ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ōŜƴŎƘ ƳŀǊƪǎΦ 
Lƴ ŎŀǎŜǎ ǿƘŜǊŜ ǎǳŎƘ ōŜƴŎƘ ƳŀǊƪǎ Řƻ ƴƻǘ ŜȄƛǎǘΣ ǘƘŜ ǎƛǘŜ ŘŀǘǳƳ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ 
tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

1.1.11 Setting Out of the Works 

¢ƘŜ ǎƛǘŜ ƭŀȅƻǳǘ ŘǊŀǿƛƴƎǎ ǎƘƻǿ ƛƴŘƛŎŀǘƛǾŜ ǎƛǘŜ ƭŀȅƻǳǘǎΦ tǊƛƻǊ ǘƻ ŎƻƳƳŜƴŎƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴΣ 
ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǿƛƭƭ ŀƎǊŜŜ ǿƛǘƘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƘŜ ōŀǎƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǎǳǇǇƭŜƳŜƴǘŀǊȅ 
ǘƻ ǘƘŀǘ ǎƘƻǿƴ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎ ǎǳŎƘ ŀǎ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ƳŀƴƘƻƭŜǎΣ ŎƘŀƳōŜǊǎΣ ŎŜƴǘǊŜπƭƛƴŜǎ 
ŀƴŘ ōŀǎŜπƭƛƴŜǎ ǎǳŦŦƛŎƛŜƴǘ ŦƻǊ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ²ƻǊƪǎΦ 

 

¢ƘŜ /ƻƴǘŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ ŘŜǘŀƛƭŜŘ ǎŜǘǘƛƴƎ ƻǳǘ ŘǊŀǿƛƴƎǎ ŀƴŘ Řŀǘŀ ǎƘŜŜǘǎ ŀǎ ƴŜŎŜǎǎŀǊȅ 
ŀƴŘ ǎǳōƳƛǘ ǘƘŜƳ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ƛƴ ǘǊƛǇƭƛŎŀǘŜ ŦƻǊ ŀǇǇǊƻǾŀƭΦ !ƴȅ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ǘƻ 
ǘƘŜ ǎŜǘǘƛƴƎ ƻǳǘ ŘǊŀǿƛƴƎǎ ƻǊ Řŀǘŀ ǎƘŜŜǘǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƴŘ ǊŜǎǳōƳƛǘǘŜŘ ŦƻǊ Ŧƛƴŀƭ ŀǇǇǊƻǾŀƭΦ {ƘƻǳƭŘ ƛǘ ōŜ ƴŜŎŜǎǎŀǊȅ ŘǳǊƛƴƎ ǎŜǘǘƛƴƎ 
ƻǳǘ ƻǊ ŘǳǊƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŦƻǊ ǘƘŜ ŀǇǇǊƻǾŜŘ ǎŜǘǘƛƴƎ ƻǳǘ ŘŜǘŀƛƭǎ ǘƻ ōŜ ŀƳŜƴŘŜŘΣ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƳŜƴŘ ǘƘŜ ŘǊŀǿƛƴƎǎ ƻǊ Řŀǘŀ ǎƘŜŜǘǎ ƻǊ ƳŀƪŜ ƴŜǿ ƻƴŜǎ ŦƻǊ ŀǇǇǊƻǾŀƭ ŀǎ 
ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

CƻǊ ǇƛǇŜƭƛƴŜǎΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǎŜǘπƻǳǘ 
ǘƘŜ ǇƛǇŜƭƛƴŜ ŀƭƛƎƴƳŜƴǘǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƛƴŘƛŎŀǘƛǾŜ ŀƭƛƎƴƳŜƴǘǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 
ŘǊŀǿƛƴƎǎ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǇƘȅǎƛŎŀƭ ŦŜŀǘǳǊŜǎ ƻƴ ǘƘŜ ƎǊƻǳƴŘΣ ŀƴȅ ŜȄƛǎǘƛƴƎ ǎŜǊǾƛŎŜǎΣ ŀƴȅ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǊŜƭŜǾŀƴǘ !ǳǘƘƻǊƛǘƛŜǎ ŀƴŘ ŀƴȅ ŎƘŀƴƎŜǎ ŘŜŜƳŜŘ ƴŜŎŜǎǎŀǊȅ ōȅ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊΣ ŎƻƴŦƛǊƳƛƴƎ ǘƘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ ŀƭƭ ǾŀƭǾŜǎΣ ŀƛǊ ǾŀƭǾŜǎΣ ǿŀǎƘƻǳǘǎΣ ƘȅŘǊŀƴǘǎ ŀƴŘ ōŜƴŘǎΦ 
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¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ ŀƴŘ ǎǳōƳƛǘ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ ŀǘ ŀƴ ŀǇǇǊƻǾŜŘ ǎŎŀƭŜΣ 
Ǉƭŀƴǎ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ǊƻǳǘŜ ŀƴŘ ǇǊƻŦƛƭŜǎ ƻŦ ƎǊƻǳƴŘ ƭŜǾŜƭǎ ŀŦǘŜǊ ŀƴȅ ƛƴƛǘƛŀƭ ŎƭŜŀǊƛƴƎ ƻŦ ǘƘŜ 
ǿŀȅƭŜŀǾŜ ƻǊ ŜŀǎŜƳŜƴǘ ǎƘƻǿƛƴƎ ǘƘŜ ǇǊƻǇƻǎŜŘ ǇƛǇŜ ƛƴǾŜǊǘ ƭŜǾŜƭǎ ŀƴŘ ǇǊŜŎƛǎŜ ŎƘŀƛƴŀƎŜǎ ŦƻǊ 
ŀƭƭ ǾŀƭǾŜǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ŦƻǊ ŀǇǇǊƻǾŀƭΦ CƻƭƭƻǿƛƴƎ ŀǇǇǊƻǾŀƭ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ǘƻ ǘƘŜ 
tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǘǿƻ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ŀƎǊŜŜŘ ŀƭƛƎƴƳŜƴǘ ŀƴŘ ǇǊƻŦƛƭŜǎΦ 

 

1.1.12 Boundaries of Works 

¢ƘŜ 9ƳǇƭƻȅŜǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǘƘŜ {ƛǘŜ ǳǇƻƴ ǿƘƛŎƘ ǘƘŜ tŜǊƳŀƴŜƴǘ ²ƻǊƪǎ ŀǊŜ ǘƻ ōŜ 
ŎƻƴǎǘǊǳŎǘŜŘΦ ²ƘŜǊŜ ŀ ŘǊŀƛƴ ƻǊ ǇƛǇŜƭƛƴŜ ƛǎ ǘƻ ōŜ ǿƛǘƘƛƴ ŀƴ ŜȄƛǎǘƛƴƎ ǊƻŀŘ ƻǊ ǘǊŀŎƪ ǊŜǎŜǊǾŀǘƛƻƴ 
ƻǊ ƛǎ ƻǘƘŜǊǿƛǎŜ ƭƻŎŀǘŜŘ ƛƴ ƭŀƴŘ ŘŜǎƛƎƴŀǘŜŘ tǳōƭƛŎ 5ƻƳŀƛƴ ǘƘŜ {ƛǘŜ ǿƛŘǘƘ ǿƛƭƭ ōŜ ǊŜǎǘǊƛŎǘŜŘ 
ǘƻ ǘƘŜ ƭƛƳƛǘ ƻŦ ǘƘŜ ǇǳōƭƛŎ ƭŀƴŘΦ  ¢ƘŜ ŜȄƛǎǘƛƴƎ ōƻǳƴŘŀǊȅ ŦŜƴŎŜǎ ŀƴŘ ǿŀƭƭǎ ǎƘŀƭƭ ƴƻǘ ōŜ 
ŘƛǎǘǳǊōŜŘ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀƴŘΣ ǳƴƭŜǎǎ ǊƻŀŘ ŘƛǾŜǊǎƛƻƴǎ ŀƴŘ 
ŎƭƻǎǳǊŜ ƴƻǘƛŎŜǎ ŀǊŜ ŀǇǇǊƻǾŜŘ ŀƴŘ ǇƻǎǘŜŘΣ ŎŀǊǊƛŀƎŜǿŀȅǎ ǎƘŀƭƭ ōŜ ƭŜŦǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ 
ǎŀŦŜ ǇŀǎǎŀƎŜ ƻŦ ǘǊŀŦŦƛŎΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƴƻǘ ŜƴǘŜǊ ǳǇƻƴ ƻǊ ƻŎŎǳǇȅ ǿƛǘƘ ƳŜƴΣ ǘƻƻƭǎΣ ŜǉǳƛǇƳŜƴǘ ƻǊ ƳŀǘŜǊƛŀƭǎ ŀƴȅ 
ƭŀƴŘ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ǎƛǘŜ ǿƛǘƘƻǳǘ ǘƘŜ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘ ƻŦ ǘƘŜ ƻǿƴŜǊ ƻŦ ǎǳŎƘ ƭŀƴŘΦ 

 

hƴ ƻŎŎǳǇŀǘƛƻƴ ƻŦ ǘƘŜ {ƛǘŜ ƻǊ ƻǘƘŜǊ ƭŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǎǳŎƘ ŦŜƴŎƛƴƎΣ ŀǎ 
ǊŜǉǳƛǊŜŘΦ 

 

1.1.13 Work through Private Land 

Lƴ ƻǊŘŜǊ ǘƘŀǘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǇŀǊǘǎ ƻŦ ǘƘŜ {ƛǘŜ ǿƘƛŎƘ ŀǊŜ ƻƴ ǇǊƛǾŀǘŜ ƭŀƴŘ Ƴŀȅ ōŜ ƻōǘŀƛƴŜŘ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǿƛǘƘ Ŧǳƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ Ƙƛǎ ǇǊƻƎǊŀƳƳŜ 
ǎǳŦŦƛŎƛŜƴǘƭȅ ƛƴ ŀŘǾŀƴŎŜ ƻŦ ǘƘŜ ŘŀǘŜǎ ǳǇƻƴ ǿƘƛŎƘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǇǊƻǇƻǎŜǎ ǘƻ ŜƴǘŜǊ ǳǇƻƴ 
ŜŀŎƘ ŀǊŜŀǎ ƻŦ ǘƘŜ {ƛǘŜΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘΣ ƛƴ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ ǘƘŜ 
tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ ǇǊƻƎǊŀƳƳŜ ǘƘŜ ²ƻǊƪǎ ǘƻ ŘŜǎƛƎƴŀǘŜ ǘƘŜ ŀǊŜŀǎ ƻŦ ǘƘŜ {ƛǘŜ ǘƻ ǿƘƛŎƘ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ǘƻ ōŜ ƎƛǾŜƴ ǇƻǎǎŜǎǎƛƻƴ ŀƴŘ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ǘŀƪƛƴƎ ǇƻǎǎŜǎǎƛƻƴΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƻōǘŀƛƴ ǿǊƛǘǘŜƴ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ ŜƴǘŜǊƛƴƎ ǳǇƻƴ ŀƴȅ ǇǊƛǾŀǘŜ ƭŀƴŘ ƻǊ 
ŎǳǘǘƛƴƎ ǘƘǊƻǳƎƘ ŘƛǘŎƘΣ ōŀƴƪΣ ƘŜŘƎŜΣ ǿŀƭƭΣ ŦŜƴŎŜ ƻǊ ŀƴȅ ƻǘƘŜǊ ŦƻǊƳ ƻŦ ōƻǳƴŘŀǊȅ ƳŀǊƪƛƴƎ 
ŀƴŘ ƘŜ ǎƘŀƭƭ ŎŀǊǊȅ ƻǳǘ ŀƭƭ ǊŜŀǎƻƴŀōƭŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ƛƴ 
ǘƘŜ ƳŀǘǘŜǊ ƻŦ ǊŜƛƴǎǘŀǘŜƳŜƴǘΦ 

 

1.1.14 Public Utility Mains and Services 

²ƘŜǊŜ ǘƘŜ /ƻƴǘǊŀŎǘ ƛƴŘƛŎŀǘŜǎ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ ƻŦ ŜȄƛǎǘƛƴƎ ǎŜǊǾƛŎŜǎ ƻǊ ŀǇǇŀǊŀǘǳǎ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ 
ǎƘƻǿƴ ŀǊŜ ōŜƭƛŜǾŜŘ ǘƻ ōŜ ŎƻǊǊŜŎǘ ōǳǘ ƴƻ ǿŀǊǊŀƴǘȅ ƛǎ ƎƛǾŜƴ ŀǎ ǘƻ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻǊ 
ŎƻƳǇƭŜǘŜƴŜǎǎ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

 

Lǘ ǎƘŀƭƭ ōŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ƻōǘŀƛƴ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ 
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tǳōƭƛŎ ¦ǘƛƭƛǘȅ !ǳǘƘƻǊƛǘƛŜǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ŜȄƛǎǘƛƴƎ Ƴŀƛƴǎ ŀƴŘ ǎŜǊǾƛŎŜǎ ŀƴŘ ƘŜ ǎƘŀƭƭ 
ŎƻǇȅ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀǎ ǎƻƻƴ ŀǎ ƘŜ ƻōǘŀƛƴǎ ƛǘΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎŀǊǊȅ ƻǳǘ ŜȄŎŀǾŀǘƛƻƴ ǿƻǊƪǎ ƛƴ ŀ ƳŀƴƴŜǊΣ ǿƘƛŎƘ ǎŀŦŜƎǳŀǊŘǎ ŀƴȅ ŜȄƛǎǘƛƴƎ 
ǎŜǊǾƛŎŜǎΣ ƛƴŎƭǳŘƛƴƎ ƘŀƴŘ ŜȄŎŀǾŀǘƛƻƴ ŀǎ ƴŜŎŜǎǎŀǊȅ ŀƴŘ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ Ŏƻǎǘ 
ƻŦ ŀƴȅ ǊŜǇŀƛǊ ǿƻǊƪ ƴŜŎŜǎǎƛǘŀǘŜŘ ōȅ ŘŀƳŀƎŜ ŎŀǳǎŜŘ ōȅ ƘƛƳ ǘƻ ŀƴȅ Ƴŀƛƴ ƻǊ ǎŜǊǾƛŎŜ ŀƴŘ 
ŦƻǊ ŀƴȅ Ŏƻǎǘǎ ŀǊƛǎƛƴƎ ŦǊƻƳ ǘƘŜ ŘƛǎǊǳǇǘƛƻƴΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƻōǘŀƛƴ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŀǎǎƛǎǘŀƴŎŜ ŦǊƻƳ ǘƘŜ tǳōƭƛŎ ¦ǘƛƭƛǘȅ 
!ǳǘƘƻǊƛǘƛŜǎ ŦƻǊ ǘƘŜ ƭƻŎŀǘƛƴƎ ƻŦ ǘƘŜ Ƴŀƛƴǎ ŀƴŘ ǎŜǊǾƛŎŜǎ ŀƴŘ ǎƘŀƭƭ ŀƎǊŜŜ ǿƛǘƘ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊ ŀƴȅ ǘǊƛŀƭ ŜȄŎŀǾŀǘƛƻƴ ǿƘƛŎƘ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƴŦƛǊƳ ƻǊ ŜǎǘŀōƭƛǎƘ ǘƘŜǎŜ 
ƭƻŎŀǘƛƻƴǎΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƭƻŎŀǘƛƴƎ ŀƭƭ ŜȄƛǎǘƛƴƎ ǎŜǊǾƛŎŜǎΣ ǿƘŜǘƘŜǊ ƪƴƻǿƴ ǘƻ 
ǘƘŜ tǳōƭƛŎ ¦ǘƛƭƛǘȅ !ǳǘƘƻǊƛǘƛŜǎ ƻǊ ƴƻǘΣ ŀƴŘ ǎƘŀƭƭ ŎƻƴŘǳŎǘ Ƙƛǎ ƻǿƴ ǎǳǊǾŜȅ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ 
ŀŎŎǳǊŀǘŜƭȅ ƭƻŎŀǘŜ ŀƭƭ ǎŜǊǾƛŎŜǎΦ !ƭƭ ŜŦŦƻǊǘǎ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜǎŜ ŜȄƛǎǘƛƴƎ ǎŜǊǾƛŎŜǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ 
ƻǳǘ ƛƴ ŀŘǾŀƴŎŜ ƻŦ ŎƻƴŘǳŎǘƛƴƎ ŜȄŎŀǾŀǘƛƻƴ ŦƻǊ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ǿƻǊƪǎΦ 

 

!ƴȅ ǘŜƳǇƻǊŀǊȅ ƻǊ ǇŜǊƳŀƴŜƴǘ ŘƛǾŜǊǎƛƻƴ ƻŦ Ƴŀƛƴǎ ŀƴŘ ǎŜǊǾƛŎŜǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ 
ŀǇǇǊƻǇǊƛŀǘŜ !ǳǘƘƻǊƛǘȅΦ 

 

1.1.15 Safeguards to Existing Pipes, Cables, Structures 

Lǘ ǎƘŀƭƭ ōŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ǎŀŦŜƎǳŀǊŘ ōȅ ƳŜŀƴǎ ƻŦ ǘŜƳǇƻǊŀǊȅ ƻǊ 
ǇŜǊƳŀƴŜƴǘ ǎǳǇǇƻǊǘǎ ƻǊ ƻǘƘŜǊǿƛǎŜ ŀƭƭ ŜȄƛǎǘƛƴƎ ǎŜǿŜǊǎΣ ǇƛǇŜǎΣ ŎŀōƭŜǎΣ ǎǘǊǳŎǘǳǊŜǎ ƻǊ ƻǘƘŜǊ 
ǘƘƛƴƎǎ ǿƘƛŎƘ ǿƻǳƭŘ ōŜ ƭƛŀōƭŜ ǘƻ ǎǳŦŦŜǊ ŘŀƳŀƎŜ ƛŦ ǎǳŎƘ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ƳŜŀǎǳǊŜǎ ǿŜǊŜ ƴƻǘ 
ǘŀƪŜƴΦ 

 

{ŀŦŜƎǳŀǊŘǎ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀƴŘ ƻŦ ǘƘŜ ǳƴŘŜǊǘŀƪŜǊ ƻǊ ƻǿƴŜǊ 
ŎƻƴŎŜǊƴŜŘΦ 

 

1.1.16 Record Drawings 

!ǘ ŀƭƭ ǎƛǘŜǎ ŀƴŘ ŀƴȅ ƭƻŎŀǘƛƻƴǎ ǿƘŜǊŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŜȄŜŎǳǘŜǎ ǿƻǊƪ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΣ 
ƛƴŎƭǳŘƛƴƎ ƭƻŎŀǘƛƻƴǎ ǿƘŜǊŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǳƴŘŜǊǘŀƪŜǎ ǊŜǇŀƛǊ ƻǊ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ǿƻǊƪΣ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǊŜŎƻǊŘ ǘƘŜ ƭƻŎŀǘƛƻƴ ŀƴŘ ƴŀǘǳǊŜ ƻŦ ŀƭƭ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀƴŘ ǿŀǎǘŜǿŀǘŜǊ ǿƻǊƪǎ 
ƛƴŎƭǳŘƛƴƎ ǘƘŜƛǊ ŀƴŎƛƭƭŀǊƛŜǎ ŀƴŘ ŀƴȅ ŀǎǎƻŎƛŀǘŜŘ ǎŜǊǾƛŎŜǎΦ  

 

²ƘŜǊŜ ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǇǊƻŘǳŎƛƴƎ wŜŎƻǊŘ 5ǊŀǿƛƴƎǎΣ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǳƴŘŜǊǘŀƪŜ ǎǳŎƘ ǎǳǊǾŜȅǎ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 
ƭƻŎŀǘƛƻƴ ƻŦ ŜȄƛǎǘƛƴƎ ǎŜǊǾƛŎŜǎΦ {ǳŎƘ ǎǳǊǾŜȅǎ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŀŘŘƛǘƛƻƴŀƭ ǘƻ ǘƘƻǎŜ 
ǎǳǊǾŜȅǎ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ǳƴŘŜǊǘŀƪŜƴ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŘŜǘŜǊƳƛƴƛƴƎ 
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ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǎŜǊǾƛŎŜǎ ǇǊƛƻǊ ǘƻ ŜȄŎŀǾŀǘƛƻƴΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǳǘƛƭƛȊŜ ŀǇǇǊƻǇǊƛŀǘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǿƘŜǊŜ 
ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŜȄŎŀǾŀǘŜ ǘǊƛŀƭ Ǉƛǘǎ ǘƻ ŎƻƴŦƛǊƳ ǘƘŜ ƭƻŎŀǘƛƻƴ ŀƴŘ 
ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǎƛȊŜ ŀƴŘ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ōǳǊƛŜŘ ǎŜǊǾƛŎŜǎΦ 

 

CƻǊ ǎƛǘŜǎ ǿƘŜǊŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǳƴŘŜǊǘŀƪŜǎ ǇŜǊƳŀƴŜƴǘ ǿƻǊƪǎ wŜŎƻǊŘ 5ǊŀǿƛƴƎǎ ǎƘŀƭƭ ōŜ 
ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ ŦƻǊ ŀǇǇǊƻǾŀƭΣ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ !ǎ .ǳƛƭǘ 5ǊŀǿƛƴƎǎΦ Lƴ 
ǘƘŜ ŎŀǎŜ ƻŦ ǊŜǇŀƛǊǎ ŀƴŘ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ǘƘŜ wŜŎƻǊŘ 5ǊŀǿƛƴƎǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭ 
ǿƛǘƘƛƴ ŀ ǇŜǊƛƻŘ ƻŦ нм Řŀȅǎ ŦƻƭƭƻǿƛƴƎ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪΦ 

 

wŜŎƻǊŘ 5ǊŀǿƛƴƎǎ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ǘƻ ŀƴ ŀǇǇǊƻǾŜŘ ŦƻǊƳŀǘΣ ŀƴŘ ǎŎŀƭŜ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ 
ŎƻƴǎǘǊǳŎǘƛƻƴ ŘǊŀǿƛƴƎΦ 

 

1.1.17 Connections to Existing Pipes, Cables and Equipment 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƧƻƛƴƛƴƎ ǳǇ ŀƴŘ ƳŀƪƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎ ōŜǘǿŜŜƴ ǇƛǇŜǎ 
ŀƴŘ ŎŀōƭŜǎ ƭŀƛŘ ōȅ ƘƛƳ ŀƴŘ ŜȄƛǎǘƛƴƎ ǇƛǇŜǎ ŀƴŘ ŎŀōƭŜǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ǘƻ 
ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀ ŘǊŀǿƛƴƎ ǎƘƻǿƛƴƎ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴΣ ŀƴŘ ǎƘŀƭƭ ǎǘŀǘŜ 
ǘƘŜ ŘŀǘŜ ƻƴ ǿƘƛŎƘ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ŎƻƴƴŜŎǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘΣ ŀƴŘ ǘƘŜ ǿƻǊƪ ǎƘŀƭƭ ƴƻǘ ǇǊƻŎŜŜŘ 
ǳƴǘƛƭ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΩǎ ŀǇǇǊƻǾŀƭ Ƙŀǎ ōŜŜƴ ƎƛǾŜƴΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜƴǎǳǊƛƴƎ ǘƘŜ ŎƻƳǇŀǘƛōƛƭƛǘȅ ƻŦ ƴŜǿ ǇƛǇŜǎ ŀƴŘ 
ŎŀōƭŜǎ ǿƛǘƘ ŜȄƛǎǘƛƴƎ ǇƛǇŜǿƻǊƪΣ ŎŀōƭŜǎΣ ǘǳōƛƴƎ ŀƴŘ ŜǉǳƛǇƳŜƴǘΦ 

 

1.1.18 Lighting, Watching and Traffic Control 

²ƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǎŀŦŜǘȅ ƻŦ ǘƘŜ ǇǳōƭƛŎ ƻǊ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ ǘƘŜ 
²ƻǊƪǎ ǎƘŀƭƭ ōŜ ǇǊƻǇŜǊƭȅ ŦŜƴŎŜŘ ŀƴŘ ǎƛƎƴŜŘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ ƭƛƎƘǘŜŘ ŦǊƻƳ 
ƘŀƭŦ ŀƴ ƘƻǳǊ ōŜŦƻǊŜ ǎǳƴǎŜǘ ǳƴǘƛƭ ƘŀƭŦπŀƴπƘƻǳǊ ŀŦǘŜǊ ǎǳƴǊƛǎŜ ŀƴŘ ŀǘ ƻǘƘŜǊ ǘƛƳŜǎ ǿƘŜƴ 
Ǿƛǎƛōƛƭƛǘȅ ƛǎ ǇƻƻǊΦ ¢ƘŜ Ǉƻǎƛǘƛƻƴ ŀƴŘ ƴǳƳōŜǊ ƻŦ ǘƘŜ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŜȄǘŜƴǘ ŀƴŘ 
Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎ ŀǊŜ ŎƭŜŀǊƭȅ ŘŜŦƛƴŜŘΦ 9ŀŎƘ {ƛǘŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎŜŎǳǊƛǘȅ ƎǳŀǊŘǎ 
ŀǎ ǊŜǉǳƛǊŜŘΦ 

 

1.1.19 Contractor’s Offices 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ƻŦŦƛŎŜǎ ŦƻǊ ǘƘŜ ǳǎŜ ƻŦ Ƙƛǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŀƴŘ ǎǘŀŦŦ 
ǘƻ ǿƘƛŎƘ ǿǊƛǘǘŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ Ŏŀƴ ōŜ ŘŜƭƛǾŜǊŜŘΦ !ƴȅ ƛƴǎǘǊǳŎǘƛƻƴǎ 
ŘŜƭƛǾŜǊŜŘ ǘƻ ǎǳŎƘ ƻŦŦƛŎŜǎ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƻ ƘŀǾŜ ōŜŜƴ ŘŜƭƛǾŜǊŜŘ ǘƻ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ 

 

hŦŦƛŎŜǎ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ǘƻ ƎƛǾŜ ŎƻƴǾŜƴƛŜƴǘ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ²ƻǊƪǎ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ 
ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƻōǘŀƛƴƛƴƎ ǘƘŜ 
ƭŀƴŘ ƻƴ ǿƘƛŎƘ ǘƻ ŜǎǘŀōƭƛǎƘ ŀƴȅ ǘŜƳǇƻǊŀǊȅ ǎƛǘŜ ƻŦŦƛŎŜǎΦ 



 

онф 

 

 

1.1.20 Project Manager’s Office 

¢ƘŜ ƻŦŦƛŎŜǎ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ǊŜŎŜǇǘƛƻƴ ŀǊŜŀΣ ǘƘǊŜŜ όоύ ƻŦŦƛŎŜǎΣ ŀ 
ƳŜŜǘƛƴƎ ǊƻƻƳΣ ƪƛǘŎƘŜƴ ŀƴŘ ǎŜǇŀǊŀǘŜ ²/Φ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǎŜǊǾŜŘ ǿƛǘƘ ŜƭŜŎǘǊƛŎ ƭƛƎƘǘƛƴƎ ǇƻǿŜǊΣ 
ǘŜƭŜǇƘƻƴŜ ƭƛƴŜΣ ǇƻǘŀōƭŜ ǿŀǘŜǊΣ ƴŜǘǿƻǊƪŜŘ ōǊƻŀŘōŀƴŘ ƛƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴΣ ƘŜŀǘƛƴƎ ŀƴŘ 
ŀƛǊ ŎƻƴŘƛǘƛƻƴƛƴƎΦ ¢ƘŜ ōǊƻŀŘōŀƴŘ ŎƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƴŜǘǿƻǊƪŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƻŦŦƛŎŜ 
ŀƭƭƻǿ ǳǇ ǘƻ ǎƛȄ ŎƻƳǇǳǘŜǊǎ ǘƻ ŀŎŎŜǎǎ ǘƘŜ ƴŜǘǿƻǊƪΦ ! ǿƛǊŜƭŜǎǎ ƴŜǘǿƻǊƪ ƛǎ ŀŎŎŜǇǘŀōƭŜΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ŀŘŜǉǳŀǘŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ǘƘŜ ŘǊŀƛƴŀƎŜ ƻŦ ǊŀƛƴǿŀǘŜǊΣ ǎƛƴƪ ǿŀǎǘŜ 
όƎǊŜȅ ǿŀǘŜǊύ ŀƴŘ Ŧƻǳƭ ǎŜǿŀƎŜΦ Cƭȅ ǎŎǊŜŜƴǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƻƴ ŜǾŜǊȅ ƻǇŜƴƛƴƎ ǿƛƴŘƻǿ ŀƴŘ 
ǎǘŜǇǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǘƘŜ ŜƴǘǊŀƴŎŜ ƛǎ ŜƭŜǾŀǘŜŘ ŀōƻǾŜ ƎǊƻǳƴŘ ƭŜǾŜƭΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀǊǊŀƴƎŜ ŦƻǊ ǘƘŜ ǊŜƎǳƭŀǊ ŎƭŜŀƴƛƴƎ ƻŦ ǘƘŜ ŦŀŎƛƭƛǘƛŜǎ ŀƴŘ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ 
ǘƘŜ ǎƻƭƛŘ ǿŀǎǘŜΦ IŜ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ƛƴ ǿƻǊƪƛƴƎ ƻǊŘŜǊ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 
ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻƴǘǊŀŎǘ ŀƴŘ ŀǊǊŀƴƎŜ ŦƻǊ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ŀƭƭ ŎƻƴǎǳƳŀōƭŜǎ ƛƴŎƭǳŘƛƴƎ ƳƻōƛƭŜ 
ǇƘƻƴŜ ǾƻǳŎƘŜǊǎΣ ǎǘŀǘƛƻƴŜǊȅΣ ŜǘŎΦ 

 

hŦŦƛŎŜ м ŀƴŘ н ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ŎƻǾŜǊŜŘ ŦƭƻƻǊ ŀǊŜŀ ƻŦ ф Ƴн ŀƴŘ ƻŦŦƛŎŜ о ǎƘŀƭƭ ƘŀǾŜ нрƳн 
ŜŀŎƘ ŀƴŘ ŜŀŎƘ ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

 

Office 1  Office 2 Office 3 
м Ȅ ŘƻǳōƭŜ ǇŜŘŜǎǘŀƭ ŘŜǎƪ м Ȅ ŘƻǳōƭŜ ǇŜŘŜǎǘŀƭ ŘŜǎƪ п Ȅ ŘƻǳōƭŜ ǇŜŘŜǎǘŀƭ ŘŜǎƪǎ 
м Ȅ 9ȄŜŎǳǘƛǾŜ hǊǘƘƻǇŜŘƛŎ 
ŎƘŀƛǊ 

 

м Ȅ 9ȄŜŎǳǘƛǾŜ hǊǘƘƻǇŜŘƛŎ 
ŎƘŀƛǊ 

 

у Ȅ hǊǘƘƻǇŜŘƛŎ ŎƘŀƛǊǎ 

н · hǊǘƘƻǇŜŘƛŎ /ƘŀƛǊǎ м · hǊǘƘƻǇŜŘƛŎ /ƘŀƛǊǎ н Ȅ п ŘǊŀǿŜǊ ƭƻŎƪŀōƭŜ 
ŦƛƭƛƴƎ ŎŀōƛƴŜǘ 

м Ȅ п ŘǊŀǿŜǊ ƭƻŎƪŀōƭŜ 
ŦƛƭƛƴƎ ŎŀōƛƴŜǘ 

м Ȅ п ŘǊŀǿŜǊ ƭƻŎƪŀōƭŜ ŦƛƭƛƴƎ 
ŎŀōƛƴŜǘ 

н Ȅ р ǘƛŜǊ ǎƘŜƭǾƛƴƎ ǳƴƛǘ ǘƻ 
ǘŀƪŜ !п ŦƛƭŜǎ 

м Ȅ р ǘƛŜǊ ǎƘŜƭǾƛƴƎ ǳƴƛǘ ǘƻ 
ǘŀƪŜ !п ŦƛƭŜǎ 

м Ȅ р ǘƛŜǊ ǎƘŜƭǾƛƴƎ ǳƴƛǘ ǘƻ 
ǘŀƪŜ !п ŦƛƭŜǎ 

м Ȅ Ǉƭŀƴ ǘŀōƭŜ 

м Ȅ ǘŜƭŜǇƘƻƴŜ ǳƴƛǘ м Ȅ ǘŜƭŜǇƘƻƴŜ ǳƴƛǘ н Ȅ ǘŜƭŜǇƘƻƴŜ ǳƴƛǘǎΦ 

 

¢ƘŜ ƳŜŜǘƛƴƎ ǊƻƻƳ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ŎƻǾŜǊŜŘ ŦƭƻƻǊ ŀǊŜŀ ƻŦ нлƳн ŀƴŘ ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎΥ 

 

м Ȅ ǘŀōƭŜ όƻǊ ǘŀōƭŜǎ ƻŦ ǘƘŜ ǎŀƳŜ ǎƛȊŜύ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ у ǇŜƻǇƭŜΩǎ ŀ ƴ Ř  у ŎƘŀƛǊǎ 

м Ȅ ǿŀƭƭ ƳƻǳƴǘŜŘ Ǉƛƴ ōƻŀǊŘΣ нƳ Ȅ мƳ 

м Ȅ ǿŀƭƭ ƳƻǳƴǘŜŘ ǿƘƛǘŜ ƳŜƭŀƳƛƴŜ ōƻŀǊŘΣ нƳ Ȅ мƳ м Ȅ !h ǎƛȊŜ ǾŜǊǘƛŎŀƭ Ǉƭŀƴ ŎƘŜǎǘ 

м Ȅ !оκ!п ŎƻƭƻǳǊ ǇǊƛƴǘŜǊκǇƘƻǘƻŎƻǇƛŜǊκǎŎŀƴƴŜǊκŦŀȄ м Ȅ ǘŜƭŜǇƘƻƴŜ ǳƴƛǘ 

 

¢ƘŜ ƪƛǘŎƘŜƴ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǎƛƴƪΣ ŀ п ōǳǊƴŜǊ Ǝŀǎ ŎƻƻƪŜǊΣ ŜƭŜŎǘǊƛŎ ƪŜǘǘƭŜ ŀƴŘ ŦǊƛŘƎŜ 
ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀǇǇǊƻǇǊƛŀǘŜ ǿƻǊƪ ǎǳǊŦŀŎŜǎΦ 



 

оол 

 

 

¢ƘŜ ǎŜǇŀǊŀǘŜ ²/ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ƭƻǿ ƭŜǾŜƭ ²/ ǎǳƛǘŜ ǿƛǘƘ Řǳŀƭ ŦƭǳǎƘΦ !ǳǘƻƳŀǘƛŎ 
ŀƛǊ ǾŜƴǘƛƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ƴƻ ƻǇŜƴƛƴƎ ǿƛƴŘƻǿΦ 

 

hǘƘŜǊ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ ǎǳǇǇƭƛŜŘ ŦƻǊ ǘƘŜ ǎƻƭŜ ǳǎŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜΥ 

 

hŦŦƛŎŜ ǇŀǇŜǊ ǇǳƴŎƘ о bǊ 
²ƘƛǘŜōƻŀǊŘΣ нΦпƳ Ȅ мΦнƳ м bǊ 
²ƘƛǘŜōƻŀǊŘΣ мΦнƳ Ȅ мΦнƳ м bǊ 
hŦŦƛŎŜ ¢Ǌŀȅ όо ǘƛŜǊύ о bǊ 
hŦŦƛŎŜ {ǘŀǇƭƛƴƎ aŀŎƘƛƴŜǎ н bǊ 
{ǘŜŜƭ CƛƭŜ /ŀōƛƴŜǘ ǿƛǘƘ ƭƻŎƪǎ κ п ŘǊŀǿŜǊǎ όΨaŜŎƻƭΩ ƻǊ ŜǉǳƛǾŀƭŜƴǘ ŀǇǇǊƻǾŜŘύ о bǊ 
Ψ/ŀǎƛƻΩ ƻǊ ǎƛƳƛƭŀǊ ǎƳŀƭƭ ǇƻǊǘŀōƭŜ ǎŎƛŜƴǘƛŦƛŎ ŜƭŜŎǘǊƻƴƛŎ ŎŀƭŎǳƭŀǘƻǊ п bǊ 
CƛǊǎǘ !ƛŘ ƪƛǘ όŦƻǊ мл ǇŜǊǎƻƴǎύ ƛƴ aŜǘŀƭ .ƻȄ н bǊ 
tƻǘŀōƭŜ CƛǊŜ 9ȄǘƛƴƎǳƛǎƘŜǊ όр ƭƛǘǊŜǎύ о bǊ 
{Ƴŀƭƭ ƻŦŦƛŎŜ ǎŎƛǎǎƻǊǎ о bǊ 
²ŀǎǘŜ ǇŀǇŜǊ ōŀǎƪŜǘǎ п bǊ 
9ƭŜŎǘǊƛŎ ƪŜǘǘƭŜ όŎŀǇŀŎƛǘȅ ǘƻ ƳŀƪŜ мн ŎǳǇǎ ƻŦ ǘŜŀύ н bǊ 

/ƻŦŦŜŜκ¢Ŝŀ ƳŀƪƛƴƎ ŦŀŎƛƭƛǘȅ ƛƴŎƭǳŘƛƴƎ ŎǊƻŎƪŜǊȅ ŦƻǊ ŀƭƭ ǎǳǇŜǊǾƛǎƻǊȅ ǎǘŀŦŦ с bǊΦ ŀƴŘ мн 
ŀŘŘƛǘƛƻƴŀƭ ƎǳŜǎǘǎ 

 

м {Ŝǘ 

tŜŘŜǎǘŀƭ ŜƭŜŎǘǊƛŎ ŦŀƴΣ ǎƛȊŜ пллƳƳ п bǊ 

Ψ[DΩ ƻǊ ŜǉǳƛǾŀƭŜƴǘ ŀǇǇǊƻǾŜŘ wŜŦǊƛƎŜǊŀǘƻǊ όлΦн ŎǳΦƳΦ ŎŀǇŀŎƛǘȅύ н bǊ 
м¢. 9ȄǘŜǊƴŀƭ ǎǘƻǊŀƎŜ I55  оbǊΦ 
Desktop: 

It /ƻǊŜ ƛт утллƪ π мс D. π м ¢. I55 ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ нпέ ƳƻƴƛǘƻǊ 

 

нbǊΦ 

Laptop: 

It ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘ 

²ƛƴŘƻǿǎ мл tǊƻ сп.ƛǘ 

млǘƘ DŜƴŜǊŀǘƛƻƴ LƴǘŜƭϯ /ƻǊŜϰ ƛт ǇǊƻŎŜǎǎƻǊ мс D. ƳŜƳƻǊȅΤ рлл D. {{5 

 

 

 

р bǊΦ 

Printers: 

It hŦŦƛŎŜWŜǘ трмл tǊƛƴǘŜǊ ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘ  

wL/h 5{Ƴ ŎƻƭƻǳǊ ǇǊƛƴǘŜǊ ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘ 

 

мbƻΦ 

мbƻΦ tŜǘǘȅ /ŀǎƘ .ƻȄ ǿƛǘƘ ǎŜŎǳǊƛǘȅ ƭƻŎƪ м bǊ 

²ŀƭƭ /ƭƻŎƪǎ о bǊ 
CƭŀǎƘƭƛƎƘǘǎ όōŀǘǘŜǊȅ ǇƻǿŜǊŜŘύ м bǊ 
5ƛƎƛǘŀƭ /ŀƳŜǊŀ ό{ƻƴȅ 5{/ ς ²умл ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘύ н bǊ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀ {ŜŎǊŜǘŀǊȅ ǿƘƻ Ŏŀƴ ǎǇŜŀƪ 9ƴƎƭƛǎƘ ŀƴŘ ƛǎ ŎƻƴǾŜǊǎŀƴǘ ƛƴ ǘƘŜ ǳǎŜ 
ƻŦ ŀōƻǾŜ ƳŜƴǘƛƻƴŜŘ ǎƻŦǘǿŀǊŜ ŦƻǊ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΦ 

 



 

оом 

 

{ǘŀǘƛƻƴŜǊȅ ǊŜǉǳƛǊŜŘ ǇŜǊ ƳƻƴǘƘ ŀǎ ŦƻƭƭƻǿǎΥ 

 

!п {ƛȊŜ tǊƛƴǘƛƴƎ tŀǇŜǊǎ н wŜŀƳǎ 
!о {ƛȊŜ tǊƛƴǘƛƴƎ tŀǇŜǊǎ н wŜŀƳ 
.ƛǊƻ ǇŜƴǎ ōƭǳŜκōƭŀŎƪκwŜŘ мн bƻΦ 
.ƻȄ ŦƛƭŜǎ п bǊ 
{ǇǊƛƴƎ CƛƭŜǎ н bǊ 
5ƻŎǳƳŜƴǘ ²ŀƭƭŜǘǎ о bǊ 
/ŜƭƭƻǘŀǇŜ όƳŜŘƛǳƳύ м bǊ 
aŀǎƪƛƴƎ ǘŀǇŜ όƳŜŘƛǳƳύ м bǊ 
{ǘŀǇƭŜǎ н tŀŎΦ 
tŀǇŜǊ ŎƭƛǇǎ όǾŀǊƛƻǳǎ ǎƛȊŜǎύ н tŀŎΦ 
/5πw όtŀŎƪ ƻŦ мнύ м tŀŎΦ 
¦{. нΦлκоΦл ŦƭŀǎƘ ŘǊƛǾŜǎ aƛƴƛƳǳƳ мсD. пbƻΦ 
IƛƎƘƭƛƎƘǘŜǊǎ όǎŜǘ ƻŦ ŀƭƭ ŎƻƭƻǳǊǎύ н {Ŝǘǎ 
!с ƘŀǊŘŎƻǾŜǊ ƴƻǘŜōƻƻƪǎ н bǊ 
{ƻŦǘ tŜƴŎƛƭ 9ǊŀǎŜǊǎ ό{ǘŀŜŘǘƭŜǊ ƻǊ ŜǉǳƛǾŀƭŜƴǘύ о bǊ 
9ƴǾŜƭƻǇŜǎ όŀƭƭ ǎƛȊŜǎύ о 5ƻȊΦ 
.ŀǘǘŜǊƛŜǎ ŦƻǊ ŦƭŀǎƘƭƛƎƘǘǎ м {Ŝǘ 
/ƻƭƻǳǊ ŀƴŘ .ƭŀŎƪ ƛƴƪ ŎŀǊǘǊƛŘƎŜǎ ŦƻǊ ǘƘŜ !о ǇǊƛƴǘŜǊ м {Ŝǘ 
.ƭŀŎƪ ƛƴƪ ŎŀǊǘǊƛŘƎŜκ ǘƻƴŜǊ ŦƻǊ ǘƘŜ !о ǇǊƛƴǘŜǊ о bǊ 

 

{ǳǇǇƭȅ ƻŦ ŎƭŜŀƴ ǘƻǿŜƭǎ ŜǾŜǊȅ ŘŀȅΣ ǎƻŀǇΣ ƭŀǾŀǘƻǊȅ ǇŀǇŜǊΣ ŘƛǎƛƴŦŜŎǘŀƴǘ ŀƴŘ ŎƭŜŀƴƛƴƎ ƳŀǘŜǊƛŀƭǎ 
ƛǎ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ /ƻƴǘǊŀŎǘ tŜǊƛƻŘΦ 

 

¢ƘŜ Ŏƻǎǘ ƻŦ ŀƭƭ ǘƘŜ ŀōƻǾŜ ǎŜǊǾƛŎŜǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǳƴŘŜǊ ƛǘŜƳ ŦƻǊ 
ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ŀǘǘŜƴŘŀƴŎŜ ŦƻǊ wŜǎƛŘŜƴǘ 9ƴƎƛƴŜŜǊΩǎ ƻŦŦƛŎŜǎΦ !ǇŀǊǘ ŦǊƻƳ ǘƘŜ ŎƻƴǎǳƳŀōƭŜǎΣ 
ǘƘŜ ǊŜǎǘ ƻŦ ŜǉǳƛǇƳŜƴǘ ǿƛƭƭ ǊŜǾŜǊǘ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀŘŜǉǳŀǘŜ ǎǇŀŎŜ ŀƴŘ ŦŀŎƛƭƛǘƛŜǎ ŀǘ ŀ ŎƻƴǾŜƴƛŜƴǘ ƭƻŎŀǘƛƻƴ ŦƻǊ 
ƳŜŜǘƛƴƎǎ ōŜǘǿŜŜƴ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀƴŘ /ƻƴǘǊŀŎǘƻǊΦ 

 

¢ƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΩǎ ƻŦŦƛŎŜ ǎƘŀƭƭ ōŜ ƛƴ ŀ ǿŜƭƭπƭƛǘΣ ǎǳǊŦŀŎŜŘΣ ŦŜƴŎŜŘ ŀƴŘ ǎŜŎǳǊŜ ŎƻƳǇƻǳƴŘ 
ǿƛǘƘ ǎǳŦŦƛŎƛŜƴǘ ŘŜŘƛŎŀǘŜŘ ǇŀǊƪƛƴƎ ŦƻǊ с ǾŜƘƛŎƭŜǎΦ 

 

¢ƘŜ ŎƻƳǇƻǳƴŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ нпπƘƻǳǊ ƳŀƴƴŜŘ ƎŀǘŜ ǎŜŎǳǊƛǘȅ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ 
ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ  

 

1.1.21 Vehicles for the Project Manager 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ŦƻǊ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘ ǾŜƘƛŎƭŜǎ ŦƻǊ ǘƘŜ 
ǳǎŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ !ǘ ǘƘŜ ŎƻƴŎƭǳǎƛƻƴ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘ ǘƘŜ ǾŜƘƛŎƭŜǎ ǿƛƭƭ ōŜ ƘŀƴŘŜŘ 
ƻǾŜǊ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊ ƛƴ ŀ Ŧǳƭƭȅ ǎŜǊǾƛŎŜŘ ŀƴŘ ǊƻŀŘǿƻǊǘƘȅ ŎƻƴŘƛǘƛƻƴΣ ŦǊŜŜ ŦǊƻƳ ŘŜŦŜŎǘǎΦ 
{ŜƭŜŎǘƛƻƴ ƻŦ ǾŜƘƛŎƭŜǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀǘ ǘƘŜ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ 
ǘƘŜ ŎƻƴǘǊŀŎǘ ŀƴŘ ŀǘ ƳƛƴƛƳǳƳ ǿƛƭƭ ōŜΥ 



 

оон 

 

 

п²5Σ ¢ǿƛƴ /ŀō tƛŎƪπǳǇΣ ƻǊ ŀǇǇǊƻǾŜŘ ŜǉǳƛǾŀƭŜƴǘΣ ƛƴŎƭǳŘƛƴƎ ǊƻŀŘ ƭƛŎŜƴǎŜǎΣ ƴǳƳōŜǊ ǇƭŀǘŜǎΣ 
ƛƴǎǳǊŀƴŎŜǎΣ ŜǘŎΦ ¢ƘŜ ǾŜƘƛŎƭŜ ǘƻ ǊŜǾŜǊǘ ǘƻ 9ƳǇƭƻȅŜǊ ŀŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴ ƻŦ /ƻƴǘǊŀŎǘΦ aƛƴƛƳǳƳ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƛƴŎƭǳŘŜ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

 

• 9ƴƎƛƴŜ π нΦп ƭƛǘǊŜǎ ¢ǳǊōƻ 5ƛŜǎŜƭ 
• wŜŀǊ 5ƛŦŦŜǊŜƴǘƛŀƭ DŜŀǊ [ƻŎƪ 
• .ǊŀƪƛƴƎ {ȅǎǘŜƳ ǘƻ ƛƴŎƭǳŘŜ !.{ ό!ƴǘƛπ[ƻŎƪ .ǊŀƪŜ {ȅǎǘŜƳύ 
• DŜŀǊ [ƻŎƪ 
• tƻǿŜǊ {ǘŜŜǊƛƴƎ ǿƛǘƘ ŀŘƧǳǎǘŀōƭŜ {ǘŜŜǊƛƴƎ /ƻƭǳƳƴ 
• 9ƭŜŎǘǊƻƴƛŎ CǳŜƭ LƴƧŜŎǘƛƻƴ {ȅǎǘŜƳΦ 
• рπс {ǇŜŜŘ aŀƴǳŀƭ ¢ǊŀƴǎƳƛǎǎƛƻƴ 
• tƻǿŜǊ ²ƛƴŘƻǿǎ 
• LƳƳƻōƛƭƛǎŜǊ ŀƴŘ !ƭŀǊƳ {ȅǎǘŜƳ 
• CǳŜƭ ǘŀƴƪ ŎŀǇŀŎƛǘȅ ƳƛƴƛƳǳƳ ул ƭƛǘǊŜǎ 
• CǊƻƴǘ .ǳƭƭ .ŀǊ 

 

1.1.22 Contractor’s Yards, Stores and Accommodation for Workmen 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƻōǘŀƛƴƛƴƎ ǘƘŜ ƭŀƴŘ ŀƴŘ ŦƻǊ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ŀƭƭ 
ǘŜƳǇƻǊŀǊȅ ȅŀǊŘǎΣ ǎǘƻǊŜǎΣ ǿƻǊƪǎƘƻǇǎΣ ƻŦŦƛŎŜǎΣ ƳŜǎǎ ǊƻƻƳǎΣ ǎƘŜƭǘŜǊǎ ŀƴŘ ŦƻǊ ŀƭƭ ǎŜǊǾƛŎŜǎ ƛƴ 
ŎƻƴƴŜŎǘƛƻƴ ǘƘŜǊŜǿƛǘƘΦ ¢ƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ŀƭƭ ǎǳŎƘ ŦŀŎƛƭƛǘƛŜǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ōŜŦƻǊŜƘŀƴŘ ǿƛǘƘ 
ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳŎƘ ŀǎ ǘƻ ŀǾƻƛŘ ƻōǎǘǊǳŎǘƛƻƴ ŀƴŘ ƴǳƛǎŀƴŎŜ ǘƻ ǘƘŜ ǇǳōƭƛŎΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎƻƴǎǘǊǳŎǘ ǎŜŎǳǊŜ ǎǘƻǊŀƎŜ ŎƻƳǇƻǳƴŘǎ ŀƴŘ ǎǘƻǊŀƎŜ ōǳƛƭŘƛƴƎ ǿƘŜǊŜ ƘŜ 
ǎƘŀƭƭ ǎǘƻǊŜ ŀǘ Ƙƛǎ ƻǿƴ Ǌƛǎƪ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ tƭŀƴǘ ŀǿŀƛǘƛƴƎ ŜǊŜŎǘƛƻƴΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
ŀƭǎƻ ǇǊƻǾƛŘŜ ǎŜŎǳǊŜ ŎƻǾŜǊŜŘ ǎǘƻǊŀƎŜ ŦƻǊ ŀƭƭ ǎŀƳǇƭŜǎ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŦƻǊ 
ŀǇǇǊƻǾŀƭΦ {ǘƻǊŀƎŜ ōǳƛƭŘƛƴƎ ǎƘŀƭƭ ōŜ ǿŜŀǘƘŜǊǇǊƻƻŦ ŀƴŘ ǎƘŀƭƭ ōŜ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ǎƛȊŜ ǘƻ 
ŀŎŎƻƳƳƻŘŀǘŜ ŀƭƭ ƛǘŜƳǎ ǊŜǉǳƛǊƛƴƎ ŎƻǾŜǊŜŘ ǎǘƻǊŀƎŜΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ǎǳƛǘŀōƭŜ ŀƴŘ ǎǳŦŦƛŎƛŜƴǘ ǎƘŜƭǘŜǊǎ ŀƴŘ ƳŜǎǎ 
ǊƻƻƳǎ ŦƻǊ Ƙƛǎ ǿƻǊƪƳŜƴ ŀƴŘ ǎǳǇŜǊǾƛǎƻǊȅ ǎǘŀŦŦ ŀǎ ŀǊŜ ŎǳǎǘƻƳŀǊȅ ŀƴŘ ƴŜŎŜǎǎŀǊȅΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǎǳŦŦƛŎƛŜƴǘ ŎƭƻǎŜǘǎ ƻǊ ƭŀǘǊƛƴŜǎ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ 
ŀǳǘƘƻǊƛǘȅΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǇǊƻǇŜǊƭȅ ǎŎǊŜŜƴŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ƛƴ ŀ ŎƭŜŀƴ ŀƴŘ ǎŀƴƛǘŀǊȅ ǎǘŀǘŜ 
ŀǘ ŀƭƭ ǘƛƳŜǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƳŀƪƛƴƎ ŀƭƭ ŀǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǇǊƻǇŜǊ 
ŘƛǎǇƻǎŀƭ ƻŦ ǿŀǎǘŜΦ 

 

1.1.23 Water and Electricity Supplies 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ŀƭƭ ŀǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ ŀƴŘ ǇǊƻǾƛŘŜ ŀŘŜǉǳŀǘŜ ǎǳǇǇƭȅ ƻŦ ǇƻǘŀōƭŜ 
ǿŀǘŜǊ ǘƻ ŜŀŎƘ ǎƛǘŜ ŀǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎ ƻŦ ǘƘŜ ²ƻǊƪǎ ŀƴŘ ŦƻǊ ǳǎŜ ōȅ 
Ƙƛǎ ǿƻǊƪƳŜƴΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ŀǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ ŀƴŘ ǇǊƻǾƛŘŜ ŀƴȅ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ǊŜǉǳƛǊŜŘ 
ŦƻǊ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ¢Ŝǎǘǎ ƻƴ /ƻƳǇƭŜǘƛƻƴΦ 



 

ооо 

 

 

1.1.24 Contractor’s Staff and Workmen 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƎǊŜŜ ǘƻ ŜƳǇƭƻȅ YŜƴȅŀƴ ǿƻǊƪŜǊǎ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ŜȄǘŜƴǘ ǇƻǎǎƛōƭŜΦ 
¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀ ŎƻƳǇŜǘŜƴǘ {ƛǘŜ !ƎŜƴǘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊ ǘƻ ōŜ ƛƴ ŎƘŀǊƎŜ ƻŦ ǘƘŜ ǿƻǊƪ ǿƘƻ ǎƘŀƭƭ ƴƻǘ ōŜ ŎƘŀƴƎŜŘ ŜȄŎŜǇǘ ǿƛǘƘ ǘƘŜ ŎƻƴǎŜƴǘ ƻŦ 
ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƎǊŜŜǎ ǘƘŀǘ Ƙƛǎ ǿƻǊƪƳŜƴ ŀƴŘ ŜƳǇƭƻȅŜŜǎ ǎƘŀƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ŀƭƭ 
ǇǳǊǇƻǎŜǎ ƛƴ Ƙƛǎ ŘƛǊŜŎǘ Ǉŀȅ ŀƴŘ ŜƳǇƭƻȅ ŀƴŘ ǳƴŘŜǊ Ƙƛǎ ǎǳǇŜǊǾƛǎƛƻƴ ŀƴŘ ŎƻƴǘǊƻƭΦ IŜ ǎƘŀƭƭ 
ōŜ ŘƛǊŜŎǘƭȅ ŀƴŘ ǇŜǊǎƻƴŀƭƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘƛǎŎƘŀǊƎƛƴƎ ŀƭƭ ƻōƭƛƎŀǘƛƻƴǎΣ ŦƛƴŀƴŎƛŀƭ ƻǊ ƻǘƘŜǊΣ 
ǿƘƛŎƘ Ƴŀȅ ōŜ ƻǊ ōŜŎƻƳƛƴƎ ƻǿƛƴƎ ǘƻ ŀƴȅ ǎǳŎƘ ǿƻǊƪƳŀƴ ƻǊ ŜƳǇƭƻȅŜŜ ƻǊ ǘƻ Ƙƛǎ ǎǳŎŎŜǎǎƻǊǎΣ 
ŀǎǎƛƎƴŜŜǎ ƻǊ ǇŜǊǎƻƴŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΦ ¢ƘŜǊŜ ǎƘŀƭƭ ōŜ ƴƻ ŎƻƴǘǊŀŎǘǳŀƭ ƻǊ ƭŜƎŀƭ ǊŜƭŀǘƛƻƴǎ ƻŦ 
ŀƴȅ ƪƛƴŘ ǿƘŀǘǎƻŜǾŜǊ ōŜǘǿŜŜƴ ǘƘŜ 9ƳǇƭƻȅŜǊ ŀƴŘ ŀƴȅ ǎǳŎƘ ǿƻǊƪƳŀƴΣ ŜƳǇƭƻȅŜŜ ƻǊ ŀƴȅ 
ǇŜǊǎƻƴ ŜƳǇƭƻȅŜŘ ƛƴ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ƻōƭƛƎŀǘƛƻƴǎ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘΦ 

 

¢ƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ Ƴŀȅ ǊŜǉǳŜǎǘ ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƎǊŜŜǎ ǘƻ ŀŎŎŜǇǘ ǘƘŜ ǊŜǉǳŜǎǘ ŦƻǊ ǘƘŜ 
ƛƳƳŜŘƛŀǘŜ ǊŜƳƻǾŀƭ ŦǊƻƳ ǘƘŜ ǎƛǘŜ ƻŦ ŀƴȅ ŜƳǇƭƻȅŜŜ ƻǊ ǿƻǊƪŜǊ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀŘƧǳŘƎŜŘ 
ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǘƻ ōŜ ƛƴŎƻƳǇŜǘŜƴǘΣ ŘƛǎƻǊŘŜǊƭȅΣ ŀƴŘ ǳƴǊŜƭƛŀōƭŜ ƻǊ ƻŦ ōŀŘ ŎƘŀǊŀŎǘŜǊΦ 
{ǳŎƘ ŜƳǇƭƻȅŜŜ ǎƘŀƭƭ ƴƻǘ ŀƎŀƛƴ ōŜ ŜƳǇƭƻȅŜŘ ƻƴ ǘƘŜ ²ƻǊƪǎΦ 

 

1.1.25 Training of Employers Workmen 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ǘƘŜ ƻƴπǎƛǘŜ ǘǊŀƛƴƛƴƎ ƻŦ ǳǇ ǘƻ о ƻŦ ǘƘŜ 9ƳǇƭƻȅŜǊΩǎ ǎǘŀŦŦΦ 

 

1.2 Project Management 

 

1.2.1 Project Control 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǿƛǘƘƛƴ Ƙƛǎ ǎƛǘŜ ƻǊƎŀƴƛȊŀǘƛƻƴ ŀ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ ŎŀǇŀōƛƭƛǘȅ 
ǘƻ ŀŘǾƛǎŜ ŀƴŘ ōŜ ŘƛǊŜŎǘƭȅ ǊŜǎǇƻƴǎƛōƭŜ ǘƻ ǘƘŜ {ƛǘŜ !ƎŜƴǘΦ ό/ƻƴǘǊŀŎǘƻǊΩǎ ŎƘƛŜŦ ǎƛǘŜ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜύΦ ¢ƘŜ ŘǳǘƛŜǎ ƻŦ ǘƘŜ ǎŜŎǘƛƻƴ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

 

• tƭŀƴƴƛƴƎ ŀƴŘ ǇǊƻƎǊŀƳƳŜ ǇǊŜǇŀǊŀǘƛƻƴ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ 9ƳǇƭƻȅŜǊ ŀƴŘ ǘƘŜ ǇǳōƭƛŎ ŀǳǘƘƻǊƛǘƛŜǎΣ ŀƴŘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀƴŘ ǿŀǎǘŜ ǿŀǘŜǊ ŘƛǎǇƻǎŀƭ ǎŜǊǾƛŎŜǎ 
ǿƘŜǊŜ ŎŀǊŜŦǳƭ ŘŜǘŀƛƭŜŘ ŀǊǊŀƴƎŜƳŜƴǘǎ ƘŀǾŜ ǘƻ ōŜ ƳŀŘŜ ŀƴŘ ŀŘƘŜǊŜŘ ǘƻΦ 

 

• tƭŀƴƴƛƴƎ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎ ƛƴ ŀ ƳŀƴƴŜǊ ǿƘƛŎƘ ƳƛƴƛƳƛȊŜǎ ŘƛǎǊǳǇǘƛƻƴ 
ǘƻ ǘƘŜ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎȅǎǘŜƳ ŀƴŘ ǿƛƭƭ ǇŜǊƳƛǘ ǘƘŜ ŜŦŦƛŎƛŜƴǘ ŀƴŘ ŜŦŦŜŎǘƛǾŜ 
ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ǘƘŜ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ŎƻƳǇƻƴŜƴǘǎΦ 

 

• 9ƴǎǳǊƛƴƎ ŀŘŜǉǳŀǘŜ ǇƻǘŀōƭŜ ǿŀǘŜǊ ǎǳǇǇƭƛŜǎ ŀƴŘ ǿŀǎǘŜǿŀǘŜǊ ŘƛǎǇƻǎŀƭ ǎŜǊǾƛŎŜǎ 
ŀǊŜ ƳŀƛƴǘŀƛƴŜŘ ǘƻ ŀƭƭ ŎƻƴǎǳƳŜǊǎΦ 
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• /ƻƴǘƛƴǳƻǳǎ ǎǳǊǾŜƛƭƭŀƴŎŜ ƻŦ ǇǊƻƎǊŜǎǎ ŀƴŘ ŀƴǘƛŎƛǇŀǘƛƻƴ ƻŦ ŦŀŎǘƻǊǎ ƭƛƪŜƭȅ ǘƻ 
ŀŦŦŜŎǘ ǘƘŜ ǘƛƳŜƭȅ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΦ 

 

• aŀƪƛƴƎ ǇǊƻǇƻǎŀƭ ŦƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴ ǘƻ ŦƻǊǿŀǊŘ ǇƭŀƴƴƛƴƎ ŀƴŘ ǘƻ ǘƘŜ ǇǊƻƎǊŀƳƳŜ 
ŀǘ ŀƴ ŜŀǊƭȅ ǎǘŀƎŜ ƛƴ ǘƘŜ ƭƛƎƘǘ ƻŦ ŦŀŎǘƻǊǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ όŘύ ŀōƻǾŜΦ 

 

• /ƻƴǘƛƴǳƻǳǎ ŀǇǇǊŀƛǎŀƭ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ƳŜǘƘƻŘǎ ŀƴŘ ǊƻǳǘƛƴŜǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ŀǎ 
ǘƻ ǘƘŜƛǊ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ǇǊƻǇŜǊǘȅΦ 

 

• CƻǊǿŀǊŘ ǇƭŀƴƴƛƴƎ ŦƻǊ ǊŜǎƻǳǊŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘŀƪƛƴƎ ŘǳŜ ŀŎŎƻǳƴǘ ƻŦ ǇƻǎǎƛōƭŜ 
ǎƘƻǊǘŀƎŜǎ ŀƴŘ ŘŜƭŀȅǎ ƛƴ ǘƘŜ ŀǊǊƛǾŀƭ ƻƴ ǎƛǘŜ ƻŦ ƳŀǘŜǊƛŀƭǎΣ ŜǉǳƛǇƳŜƴǘΣ Ǉƭŀƴǘ ŀƴŘ 
ǇŜǊǎƻƴƴŜƭ ŀƴŘ ǘƘŜƛǊ ƳƻōƛƭƛȊŀǘƛƻƴ ŦƻǊ ŜŦŦŜŎǘƛǾŜ ǳǎŀƎŜΦ 

 

• !Ŏǉǳƛǎƛǘƛƻƴ ŀƴŘ ǇǊƻŎŜǎǎ ƻŦ ǳǇπǘƻπŘŀǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǇǊƻƎǊŜǎǎ ƳŜŜǘƛƴƎǎ 
ǿƛǘƘ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ ¢ƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ƳƻƴǘƘƭȅ ǇǊƻƎǊŜǎǎ ǊŜǇƻǊǘǎ 
ƛƴŎƭǳŘƛƴƎ ŀƴ ǳǇŘŀǘŜ ƻŦ ǘƘŜ ŘŜǘŀƛƭŜŘ ǇǊƻƎǊŀƳƳŜ ŀƴŘ ŎŀǎƘ Ŧƭƻǿ ŦƻǊŜŎŀǎǘ ǿƘƛŎƘ 
ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǇǊƻƎǊŜǎǎ ǇƘƻǘƻƎǊŀǇƘǎ ŀǎ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ ǎǘŀŦŦ ǎƘŀƭƭ ōŜ ƻŦ ŀŘŜǉǳŀǘŜ ŀōƛƭƛǘȅ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜΦ 
tǊƻƎǊŀƳƳŜǎ ǎƘŀƭƭ ōŜ ōŀǎŜŘ ǳǇƻƴ /ǊƛǘƛŎŀƭ tŀǘƘ aŀƴŀƎŜƳŜƴǘ ό/taύ ƴŜǘǿƻǊƪǎ ƛƴ 
ǇǊŜŎŜŘŜƴŎŜ ŦƻǊƳŀǘ ŀƴŘ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ ŀ ǎǳƛǘŀōƭŜ t/πōŀǎŜŘ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ 
ǎƻŦǘǿŀǊŜ ǇŀŎƪŀƎŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

wŜǇƻǊǘƛƴƎ ǎƘŀƭƭ ōŜ ƛƴ ŀ ƳŀƴƴŜǊ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ 9ƳǇƭƻȅŜǊǎ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ 
ǇǊƻŎŜŘǳǊŜǎ ŀƴŘ ǎƘŀƭƭ ǳǎŜ ǘƘŜ 9ŀǊƴŜŘ ±ŀƭǳŜ ό9±ύ ¢ŜŎƘƴƛǉǳŜ ŀƴŘ ǎƘŀƭƭ ƳƻƴƛǘƻǊ ǘƘŜ 
ŀŎǘǳŀƭ ƎǊƻǎǎ ǾŀƭǳŜ ƻŦ ǿƻǊƪ ŎƻƳǇƭŜǘŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ǇǊŜŘƛŎǘŜŘ ǾŀƭǳŜΦ 

 

1.2.2 Monthly Statements and Certificates 

aƻƴǘƘƭȅ ǎǘŀǘŜƳŜƴǘǎ ŀƴŘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴƴŜǊ ŀƴŘ 
ŦƻǊƳŀǘΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǎǘŀǘŜƳŜƴǘǎ ǎǳōƳƛǘǘŜŘ ƛƴ ƘŀǊŘ ŎƻǇȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ 
ŀ ŎƻƳǇǳǘŜǊ ŎƻǇȅ ǳǎƛƴƎ Řŀǘŀ ōŀǎŜ ǎƻŦǘǿŀǊŜ ŀǎ ǇǊŜǎŎǊƛōŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ ¢ƘŜ 
ǎǘŀǘŜƳŜƴǘǎ ŀƴŘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ŘŜǘŀƛƭ ǘƘŜ ƳŜŀǎǳǊŜŘ ǾŀƭǳŜ ƻŦ ǘƘŜ ǿƻǊƪ ŎƻƳǇƭŜǘŜŘ ƻƴ 
ŜŀŎƘ ƛǘŜƳ ƻŦ ǘƘŜ ²ƻǊƪǎ ƛƴ ǎǳŎƘ ŘŜǘŀƛƭ ǘƘŀǘ ǘƘŜ 

tǊƻƧŜŎǘ aŀƴŀƎŜǊ Ŏŀƴ ƛŘŜƴǘƛŦȅ ƭƻŎŀǘƛƻƴ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŜŀŎƘ ƛǘŜƳΦ ! ƭƻŎŀǘƛƻƴ ǎƘŀƭƭ 
ŎƻƴǎǘƛǘǳǘŜ ŀ ǎƛƴƎƭŜ ǎǘǊǳŎǘǳǊŜ ǎǳŎƘ ŀǎ ŀ ǊŜǎŜǊǾƻƛǊΣ ǇǳƳǇ ǎǘŀǘƛƻƴ ƻǊ ǎŜŎǘƛƻƴ ƻŦ ŀ ǇƛǇŜƭƛƴŜ ƻǊ ŀ 
ŎƻƳǇƻƴŜƴǘ ƻŦ ŀ ǎȅǎǘŜƳ ǎǳŎƘ ŀǎ ŀ ǇƛǇŜƭƛƴŜ ǾŀƭǾŜ ŎƻƳǇƭŜȄΦ 

 

9ŀŎƘ ƛǘŜƳ ǎƘŀƭƭ ōŜ ǳƴƛǉǳŜƭȅ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƴǳƳōŜǊƛƴƎ ǎȅǎǘŜƳ ŀǎ 
ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

1.2.3 Progress Meetings 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀ ǎǳƛǘŀōƭŜ ǾŜƴǳŜΣ ƴŜŀǊ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǘƘŜ {ƛǘŜΣ ŀƴŘ ŀǊǊŀƴƎŜ 
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ǇǊƻƎǊŜǎǎ ǊŜǾƛŜǿ ƳŜŜǘƛƴƎǎ ǘƻ ōŜ ŎƘŀƛǊŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀǘ ƳƻƴǘƘƭȅ ƛƴǘŜǊǾŀƭǎ ǘƻ 
ŎƻƛƴŎƛŘŜ ǿƛǘƘ ǎǳōƳƛǎǎƛƻƴ ƻŦ ƳƻƴǘƘƭȅ ǇǊƻƎǊŜǎǎ ǎǳōƳƛǎǎƛƻƴǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƭƭƻǿ 
ŦƻǊ ŀǘǘŜƴŘŀƴŎŜ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀƴŘ ǳǇ ǘƻ п ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ƻŦ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊΩǎ ƻǊ 9ƳǇƭƻȅŜǊΦ ¢ƘŜ ƳŜŜǘƛƴƎǎ ǎƘŀƭƭ ōŜ ŀǘǘŜƴŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǎŜƴƛƻǊ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΣ {ƛǘŜ !ƎŜƴǘ ŀƴŘ ƻǘƘŜǊ ƳŜƳōŜǊǎ ƻŦ Ƙƛǎ ǎŜƴƛƻǊ ǎǘŀŦŦ ŀǎ Ƴŀȅ ōŜ ŘŜŜƳŜŘ 
ƴŜŎŜǎǎŀǊȅΦ 

 

1.2.4 Equipment for the Employer 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƘŀƴŘ ƻǾŜǊ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊ ƻƴ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎ ŀ ŎƻƳǇƭŜǘŜ 
ǎŜǘ ƻŦ ǘƻƻƭǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǎǇŀǊŜ ǇŀǊǘǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ 
ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŜŘ ǿƻǊƪǎΦ 

 

1.2.5 Facilities for Survey and Inspection by the Project Manager 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ŀǾŀƛƭŀōƭŜ ǘŜŎƘƴƛŎƛŀƴǎ ŀƴŘ ǎǳŎƘ ƭŀōƻǳǊΣ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǎŀŦŜǘȅ 
ŜǉǳƛǇƳŜƴǘ ŀǎ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ Ƴŀȅ ǊŜǉǳƛǊŜ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴǎ ŀƴŘ ǎǳǊǾŜȅ ǿƻǊƪ ƛƴ 
ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ²ƻǊƪǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ǘŀŎƪƭŜΣ ǘŜǎǘ 
ŜǉǳƛǇƳŜƴǘΣ ŀŎŎŜǎǎΣ ƭŀōƻǳǊΣ ǎǘŀŦŦ ŀƴŘ ŀƴȅ ƻǘƘŜǊ ǘƘƛƴƎ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ Ƴŀȅ ǊŜŀǎƻƴŀōƭȅ 
ǊŜǉǳƛǊŜ ƛƴ ƻǊŘŜǊ ǘƘŀǘ ƘŜ Ƴŀȅ ǎŀŦŜƭȅΣ ŎƻƴǾŜƴƛŜƴǘƭȅ ŀƴŘ ǉǳƛŎƪƭȅ ŎŀǊǊȅ ƻǳǘ ǎǳŎƘ ƛƴǎǇŜŎǘƛƻƴǎ 
ŀǎ ƘŜ ŘŜŜƳǎ ƴŜŎŜǎǎŀǊȅ ŀǘ ŀƴȅ ǘƛƳŜ ŘǳǊƛƴƎ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎ ŀƴŘ ŘǳǊƛƴƎ ǘƘŜ 
5ŜŦŜŎǘǎ [ƛŀōƛƭƛǘȅ tŜǊƛƻŘΦ ¢ƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ Ƙƛǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŀƴŘ ŀǎǎƛǎǘŀƴǘǎΣ ǎƘŀƭƭ ƴƻǘ 
ƛƴǎǇŜŎǘ ŀƴȅ ŀǊŜŀ ƻŦ ǘƘŜ ²ƻǊƪǎ ǿƘŜǊŜ ǘƘŜȅ ŘŜŜƳ ǘƘŜ ǎŀŦŜǘȅ ǇǊƻǾƛǎƛƻƴ ǘƻ ōŜ ƛƴŀŘŜǉǳŀǘŜ 
ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǳƴŘŜǊǘŀƪŜ ŀƴȅ ǿƻǊƪ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ƛƴ ƻǊŘŜǊ ǘƻ 
ƳŀƪŜ ƛǘ ǎŀŦŜΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ .ƻv ŀƴŘ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘΥ 

 

ω мbƻΦ DŜƻŘŜǘƛŎ Dt{Τ 

ω м bƻΦ ¢ƻǘŀƭ {ǘŀǘƛƻƴΦ 9ǉǳƛǇƳŜƴǘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀƭƭ ŀŎŎŜǎǎƻǊƛŜǎ ŀƴŘ ǎƻŦǘǿŀǊŜΤ 

ω н bƻΦ ŀǳǘƻƳŀǘƛŎ ƭŜǾŜƭ ǿƛǘƘ ǘǊƛǇƻŘ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎΣ ǿƛǘƘ ƘƻǊƛȊƻƴǘŀƭ ŎƛǊŎƭŜΤ 

ω н bƻΦ ƭŜǾŜƭƛƴƎ ǎǘŀŦŦΣ п ƳŜǘŜǊǎ ƭƻƴƎ όǿƛǘƘ ƭŜǾŜƭƛƴƎ ōǳōōƭŜύΤ 

ω н bƻΦ ǎǘŜŜƭ ōŀƴŘǎ ол ƳŜǘŜǊǎ ƭƻƴƎ ƛƴŎƭǳŘƛƴƎ ǎǘŀŦŦ ƭŜǾŜƭΤ 

ω bƻΦ ǎǘŜŜƭ ǘŀǇŜǎ о ƳŜǘŜǊǎ ƭƻƴƎΤ 

ω нм bƻΦ ǊŀƴƎƛƴƎ ǊƻŘǎΤ 

ω м bƻΦ ǎǇƛǊƛǘ ƭŜǾŜƭ м ƳŜǘŜǊ ƭƻƴƎΤ 

ω hƴŜ ǎǘŜŜƭ ǎǘǊŀƛƎƘǘ ŜŘƎŜ м ƳŜǘŜǊ ƭƻƴƎΣ ŀƴŘ ŀƭƭ ǘƘŜ ǇƻƭŜǎΣ ǇŜƎǎΣ ǇŀƛƴǘΣ ǘŜƳǇƭŀǘŜǎΣ 
ǎǘǊƛƴƎ ƭƛƴŜǎ ŀƴŘ ƻǘƘŜǊ ǊŜǉǳƛǎƛǘŜǎ ŦƻǊ ǎŜǘǘƛƴƎ ƻǳǘ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ ǿƻǊƪǎΤ 

ω hƴŜ ǘŀǇŜ ǊŜǇŀƛǊ ƪƛǘΤ 

ω hƴŜ м ƪƎ ƘŀƳƳŜǊΤ 



 

оос 

 

ω hƴŜ п ƪƎ ƘŀƳƳŜǊΦ 

 

1.2.6 Inspections by the Project Manager during Defects Liability Period 

¢ƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǿƛƭƭ ƎƛǾŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŘǳŜ ƴƻǘƛŎŜ ƻŦ Ƙƛǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ŎŀǊǊȅ ƻǳǘ ŀƴȅ 
ƛƴǎǇŜŎǘƛƻƴǎ ŘǳǊƛƴƎ ǘƘŜ 5ŜŦŜŎǘǎ [ƛŀōƛƭƛǘȅ tŜǊƛƻŘ ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǘƘŜǊŜǳǇƻƴ 
ŀǊǊŀƴƎŜ ŦƻǊ ŀ ǊŜǎǇƻƴǎƛōƭŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǘƻ ōŜ ǇǊŜǎŜƴǘ ŀǘ ǘƘŜ ǘƛƳŜǎ ŀƴŘ ŘŀǘŜǎ ƴŀƳŜŘ ōȅ 
ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ ¢Ƙƛǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƘŀƭƭ ǊŜƴŘŜǊ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ŀǎǎƛǎǘŀƴŎŜ ŀƴŘ ǎƘŀƭƭ 
ǊŜŎƻǊŘ ŀƭƭ ƳŀǘǘŜǊǎ ŀƴŘ ǘƘƛƴƎǎ ǘƻ ǿƘƛŎƘ Ƙƛǎ ŀǘǘŜƴǘƛƻƴ ƛǎ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

1.2.7 Protective Clothing and Safety Equipment 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΣ Ƙƛǎ wŜǇǊŜǎŜƴǘŀǘƛǾŜ ŀƴŘ ŀǎǎƛǎǘŀƴǘǎ 
ŀƴȅ ŀŘŘƛǘƛƻƴŀƭ ǇǊƻǘŜŎǘƛǾŜ ŎƭƻǘƘƛƴƎ ŀƴŘ ǎŀŦŜǘȅ ŜǉǳƛǇƳŜƴǘ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ǇǊƻǇŜǊ ŘƛǎŎƘŀǊƎŜ 
ƻŦ ǘƘŜƛǊ ŘǳǘƛŜǎ ƻƴ ǘƘŜ {ƛǘŜΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴȅ ƴŜŎŜǎǎŀǊȅ ǇǊƻǘŜŎǘƛǾŜ ŎƭƻǘƘƛƴƎ ŀƴŘ ǎŀŦŜǘȅ ŜǉǳƛǇƳŜƴǘ ŦƻǊ 
ǘƘŜ ǳǎŜ ƻŦ ŀǳǘƘƻǊƛȊŜŘ ǾƛǎƛǘƻǊǎ ǘƻ ǘƘŜ ǎƛǘŜ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 9ƳǇƭƻȅŜǊ ŀƴŘ Ƙƛǎ ǎǘŀŦŦ ŀƴŘ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ŀƴŘ ǘƘƻǎŜ ƻŦ ŀƴȅ ǊŜƭŜǾŀƴǘ ŀǳǘƘƻǊƛǘȅ ǿƘƻ ƘŀǾŜ ǊŜŀǎƻƴ ǘƻ Ǿƛǎƛǘ ǘƘŜ {ƛǘŜΦ 

 

1.2.8 Notice Boards 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴŘ ŜǊŜŎǘ ǎƛƎƴ ōƻŀǊŘǎ ŀǘ ǘƘŜ {ƛǘŜǎ ǿƘŜǊŜ ǿƻǊƪǎ ŀǊŜ ōŜƛƴƎ 
ŜȄŜŎǳǘŜŘΣ ƎƛǾƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǇǳōƭƛŎ ƻƴ ǘƘŜ tǊƻƧŜŎǘ ŀƴŘ ǘƘŜ 9ƳǇƭƻȅŜǊ ŀƴŘ 
ŦǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ŀǎ ǿƛƭƭ ōŜ ǇǊŜǎŎǊƛōŜŘ ōȅ ǘƘŜ 9ƳǇƭƻȅŜǊΦ ¢ƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ǎƛƎƴ ōƻŀǊŘǎ 
ŀǘ ǘƘŜ ǎƛǘŜǎ ǿƛƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƛƴǘŀƛƴΣ 
ŀƭǘŜǊΣ ƳƻǾŜ ƻǊ ŀŘŀǇǘ ǘƘŜ ǎƛƎƴ ōƻŀǊŘǎ ŦǊƻƳ ǘƛƳŜ ǘƻ ǘƛƳŜ ŀǎ Ƴŀȅ ōŜ ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊΦ ¢ƘŜ ŘƛǎǇƭŀȅ ƻŦ ŀƴȅ ƴŀƳŜŘ {ǳōπŎƻƴǘǊŀŎǘƻǊǎ ƻǊ ŀƴȅ ƻǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ǘƘŜ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

1.2.9 Language of Correspondence and Records 
!ƭƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǎƘŀƭƭ ōŜ ƛƴ ǘƘŜ 9ƴƎƭƛǎƘ 
ƭŀƴƎǳŀƎŜΦ  !ƭƭ ōƻƻƪǎΣ ǘƛƳŜǎƘŜŜǘǎΣ ǊŜŎƻǊŘǎΣ ƴƻǘŜǎΣ ŘǊŀǿƛƴƎǎΣ ŘƻŎǳƳŜƴǘǎΣ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ 
ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ƭƛǘŜǊŀǘǳǊŜ ǎƘŀƭƭ ōŜ ƛƴ ǘƘŜ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜΦ LŦ ŀƴȅ ƻŦ ǘƘŜ ŀŦƻǊŜƳŜƴǘƛƻƴŜŘ 
ƛǎ ƛƴ ŀƴƻǘƘŜǊ ƭŀƴƎǳŀƎŜ ŀ ŎŜǊǘƛŦƛŜŘ ǘǊŀƴǎƭŀǘƛƻƴ ƛƴ 9ƴƎƭƛǎƘ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊΦ 

 

1.2.10 Standards and Regulations 

9ŀŎƘ ŀƴŘ ŜǾŜǊȅ ǇŀǊǘ ƻŦ ǘƘŜ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘΣ ŎƻƴǎǘǊǳŎǘŜŘΣ ƳŀƴǳŦŀŎǘǳǊŜŘΣ ǘŜǎǘŜŘ ŀƴŘ 
ƛƴǎǘŀƭƭŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŀƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅ ǊŜŎƻƎƴƛȊŜŘ ǎǘŀƴŘŀǊŘΣ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜΣ ƻǊ 
wŜƎǳƭŀǘƛƻƴ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŀǘ ǇŀǊǘ ƻŦ ǘƘŜ ²ƻǊƪǎΦ 

 

{ǳŎƘ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŎƻŘŜǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜΥ 

сΦ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ {ǇŜŎƛŦƛŎŀǘƛƻƴ ƭŀǎǘ ǇǳōƭƛǎƘŜŘΦ 
тΦ LƴǘŜǊƴŀǘƛƻƴŀƭ 9ƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ /ƻƳƳƛǎǎƛƻƴΣ ǿƘŜǊŜ ŀǾŀƛƭŀōƭŜ όL9/ύΦ 
уΦ LƴǘŜǊƴŀǘƛƻƴŀƭ hǊƎŀƴƛȊŀǘƛƻƴ ŦƻǊ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ όL{hύΦ 



 

оот 

 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴŘ ƪŜŜǇ ǇŜǊƳŀƴŜƴǘƭȅ ƻƴ ǎƛǘŜ ŎƻǇƛŜǎ ƻŦ ǎǳŎƘ ǎǘŀƴŘŀǊŘǎ ŀǎ 
Ƴŀȅ ōŜ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŀƴŘ ǎƘŀƭƭ ƳŀƪŜ ǘƘŜƳ ŀǾŀƛƭŀōƭŜ ǘƻ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊ ŀǎ ǊŜǉǳƛǊŜŘΦ 

 

1.2.11 Equivalency of Standards and Codes 

²ƘŜǊŜǾŜǊ ǊŜŦŜǊŜƴŎŜ ƛǎ ƳŀŘŜ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘΣ ƛƴŎƭǳŘƛƴƎ {ǇŜŎƛŦƛŎŀǘƛƻƴǎΣ 5ǊŀǿƛƴƎǎ ŀƴŘ .ƛƭƭ ƻŦ 
vǳŀƴǘƛǘƛŜǎΣ ǘƻ ǎǇŜŎƛŦƛŎ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŎƻŘŜǎ ǘƻ ōŜ ƳŜǘ ōȅ ǘƘŜ ƎƻƻŘǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ǘƻ ōŜ 
ŦǳǊƴƛǎƘŜŘΣ ŀƴŘ ǿƻǊƪ ǇŜǊŦƻǊƳŜŘ ƻǊ ǘŜǎǘŜŘΣ ǘƘŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ ǘƘŜ ƭŀǘŜǎǘ ŎǳǊǊŜƴǘ ŜŘƛǘƛƻƴ ƻǊ 
ǊŜǾƛǎƛƻƴ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŎƻŘŜǎ ƛƴ ŜŦŦŜŎǘ ǎƘŀƭƭ ŀǇǇƭȅΣ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘ 
ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘΦ ²ƘŜǊŜ ǎǳŎƘ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŎƻŘŜǎ ŀǊŜ ƴŀǘƛƻƴŀƭΣ ƻǊ ǊŜƭŀǘŜ ǘƻ ŀ ǇŀǊǘƛŎǳƭŀǊ 
ŎƻǳƴǘǊȅ ƻǊ ǊŜƎƛƻƴΣ ƻǘƘŜǊ ŀǳǘƘƻǊƛǘŀǘƛǾŜ ǎǘŀƴŘŀǊŘǎ ǘƘŀǘ ŜƴǎǳǊŜ ŀ ǎǳōǎǘŀƴǘƛŀƭƭȅ Ŝǉǳŀƭ ƻǊ 
ƘƛƎƘŜǊ ǉǳŀƭƛǘȅ ǘƘŀƴ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŎƻŘŜǎ ǎǇŜŎƛŦƛŜŘ ǿƛƭƭ ōŜ ŀŎŎŜǇǘŜŘ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊΩǎ ǇǊƛƻǊ ǊŜǾƛŜǿ ŀƴŘ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘΦ Lƴ ǘƘŜ ŜǾŜƴǘ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ŘŜǘŜǊƳƛƴŜǎ 
ǘƘŀǘ ǎǳŎƘ ǇǊƻǇƻǎŜŘ ŘŜǾƛŀǘƛƻƴǎ Řƻ ƴƻǘ ŜƴǎǳǊŜ ǎǳōǎǘŀƴǘƛŀƭƭȅ Ŝǉǳŀƭ ƻǊ ƘƛƎƘŜǊ ǉǳŀƭƛǘȅΣ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘΦ 

 

1.2.12 Quality Control 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ Ƙƛǎ ƻǿƴ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭ ŀƴŘ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǎǳŦŦƛŎƛŜƴǘ 
ŎƻƳǇŜǘŜƴǘ ǇŜǊǎƻƴƴŜƭ ŦƻǊ ǎǳǇŜǊǾƛǎƛƴƎ ǘƘŜ ²ƻǊƪǎΣ ǘŀƪƛƴƎ ŀƴŘ ǇǊŜǇŀǊƛƴƎ ǎŀƳǇƭŜǎ ŀƴŘ ŦƻǊ 
ŎŀǊǊȅƛƴƎ ƻǳǘ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ǘŜǎǘǎΦ 

 

1.2.13 Units 

¢ƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ {ȅǎǘŜƳ ƻŦ όƳŜǘǊƛŎύ ¦ƴƛǘǎ ŀǎ ǎŜǘ ƻǳǘ ƛƴ !{¢a 9оул ǎƘŀƭƭ ōŜ ǳǎŜŘ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ /ƻƴǘǊŀŎǘ ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǇǊƻǾƛŘŜŘΦ 

1.2.14 Inspection and Testing during Manufacture 

¢ƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ŜŀŎƘ ƛǘŜƳ ƻŦ tƭŀƴǘ ƻǊ tƛǇŜ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
{ǇŜŎƛŦƛŎŀǘƛƻƴ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

¢Ŝǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ƛƴ ǘǊƛǇƭƛŎŀǘŜ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ 
ǿƛǘƘƛƴ н ǿŜŜƪǎ ƻŦ ǘƘŜ ŘŀǘŜ ƻŦ ǘƘŜ ǘŜǎǘǎΦ ¢ȅǇŜ ǘŜǎǘǎ ŀǊŜ ƴƻǘ ŀŎŎŜǇǘŀōƭŜΦ ¢Ŝǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ 
ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŦƻǊ ǘŜǎǘǎ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǘƘŜ ŀŎǘǳŀƭ tƭŀƴǘ ōŜƛƴƎ ǎǳǇǇƭƛŜŘΦ 

 

tƭŀƴǘ ǎƘŀƭƭ ƴƻǘ ōŜ ŘƛǎǇŀǘŎƘŜŘ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎ ǳƴǘƛƭ ƛǘ Ƙŀǎ ǇŀǎǎŜŘ ǘƘŜ 
ǎǇŜŎƛŦƛŜŘ ǘŜǎǘǎ ŀƴŘ ŀǇǇǊƻǾŀƭ ōŜŜƴ ƎƛǾŜƴ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

¢ƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǎƘŀƭƭ ŀǘ Ƙƛǎ ŘƛǎŎǊŜǘƛƻƴ ǿƛǘƴŜǎǎ ǘŜǎǘǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ƛǘŜƳǎ ƻŦ tƭŀƴǘ ŀǘ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎΦ ¢ƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƘǊŜŜ ǿŜŜƪǎΩ ƴƻǘƛŎŜ ƛƴ ǿǊƛǘƛƴƎ 
ōŜŦƻǊŜ ǎǳŎƘ ǘŜǎǘǎ ŀǊŜ ǘƻ ǘŀƪŜ ǇƭŀŎŜΦ 

 



 

ооу 

 

¢ƘŜ ŀŎŎŜǇǘŀƴŎŜ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊ ƻŦ ŀƴȅ ƛǘŜƳ ƻŦ tƭŀƴǘ ƻǊ ŜǉǳƛǇƳŜƴǘ ŀŦǘŜǊ ǘŜǎǘƛƴƎ ŀǘ 
ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎ ǎƘŀƭƭ ƛƴ ƴƻ ǿŀȅ ǊŜƭƛŜǾŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƻŦ Ƙƛǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ 
ŎƻǊǊŜŎǘ  

 

1.3 Scope of contract  

 

¢ƘŜ /ƻƴǘǊŀŎǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŘŜǎƛƎƴΣ ƳŀƴǳŦŀŎǘǳǊŜΣ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ǿƻǊƪǎ ǘŜǎǘƛƴƎΣ ǎǳǇǇƭȅ ŀƴŘ 
ŘŜƭƛǾŜǊȅΣ ǳƴƭƻŀŘƛƴƎΣ ǎǳǇŜǊǾƛǎƛƻƴ ƻŦ ŜǊŜŎǘƛƻƴΣ ŎƻƳǇƭŜǘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎΣ ǘŜǎǘǎ ƻƴ 
ŎƻƳǇƭŜǘƛƻƴΣ ǘǊŀƛƴƛƴƎ ƻŦ ƭƻŎŀƭ ƻǇŜǊŀǘƻǊǎΣ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǊŜŎƻǊŘ ŘǊŀǿƛƴƎǎΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ƻǇŜǊŀǘƛƴƎ 
ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƳŀƴǳŀƭǎΣ ǎŜǘǘƛƴƎ ǘƻ ǿƻǊƪ ƻŦ ŎƻŀǊǎŜ ǎŎǊŜŜƴǎΣ ƛƴǘŜǊƳŜŘƛŀǘŜ ǎŎǊŜŜƴǎΣ ŀǳǘƻƳŀǘƛŎ 
ǊŀƪƛƴƎ ŦƻǊ ōƻǘƘ ŎƻŀǊǎŜ ŀƴŘ ƛƴǘŜǊƳŜŘƛŀǘŜ ǎŎǊŜŜƴǎΣ Ƴŀƴǳŀƭ ǎŎǊŜŜƴǎΣ ǾƻǊǘŜȄ ŘŜƎǊƛǘǘŜǊ ŜǉǳƛǇƳŜƴǘ 
ŀƴŘ ŀƭƭ ŀǎǎƻŎƛŀǘŜŘ ŜǉǳƛǇƳŜƴǘΣ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ŦƛǘǘƛƴƎǎΣ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŎŀōƭƛƴƎ ŀǘ ǘƘŜ 
{ƛǘŜΣ ŦƛƴƛǎƘƛƴƎΣ ǇŀƛƴǘƛƴƎ ŀƴŘ ǊŜƳŜŘȅƛƴƎ ƻŦ ŘŜŦŜŎǘǎ ŦƻǊ ŀ ǇŜǊƛƻŘ ƻŦ ƻƴŜ ȅŜŀǊΣ ŀƭƭ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ 
ǇŀǊǘƛŎǳƭŀǊ ǘŜŎƘƴƛŎŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ  

 

! ƎŜƴŜǊŀƭ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎ ƛǎ ŀƭǎƻ ƎƛǾŜƴ ƛƴ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ǘŜŎƘƴƛŎŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ  

 

¢Ƙƛǎ {ŜŎǘƛƻƴ ƻŦ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ƛǎ ǘƻ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ƻǘƘŜǊ {ŜŎǘƛƻƴǎ ƻŦ ǘƘŜ 
{ǇŜŎƛŦƛŎŀǘƛƻƴ ƎƛǾƛƴƎ ǇŀǊǘƛŎǳƭŀǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ŜǉǳƛǇƳŜƴǘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǎǳŦŦƛŎƛŜƴǘ ǘƻƻƭǎ ŀƴŘ ƭƛŦǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ǘƻ ŜƴŀōƭŜ ŀƭƭ ƛƴǎǘŀƭƭŀǘƛƻƴ 
ǿƻǊƪ ǘƻ ōŜ ǳƴŘŜǊǘŀƪŜƴ ŦƻǊ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΦ ¢ƘŜǎŜ ǎŀƛŘ ǘƻƻƭǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ǳǎŜŘ ŀǎ 
ǇŀǊǘ ƻŦ ǘƘŜ ǎǳǇǇƭȅ ƻŦ {ǇŜŎƛŀƭ ¢ƻƻƭǎ ǎǇŜŎƛŦƛŜŘ ŜƭǎŜǿƘŜǊŜΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘ ǎƘŀƭƭ ŀƭǎƻ ƛƴŎƭǳŘŜ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǳƴŘŜǊǘŀƪƛƴƎ ƴƻǊƳŀƭ 
ƳŀƛƴǘŜƴŀƴŎŜ ŦƻǊ ŀ ǇŜǊƛƻŘ ƻŦ ǘǿƻ ȅŜŀǊǎΦ  

 

¢ƘŜ tƭŀƴǘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ŎƻƳǇƭŜǘŜ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ƘŜǊŜƛƴ ŀƴŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƭƭ 
ƛǘŜƳǎ ƻŦ tƭŀƴǘΣ ƳŀŎƘƛƴŜǊȅΣ ŦƛǘǘƛƴƎǎΣ ŜǘŎΦΣ ƴŜŎŜǎǎŀǊȅ ǿƘŜǘƘŜǊ ǎǳŎƘ ƛǘŜƳǎ ŀǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ǊŜŦŜǊǊŜŘ 
ǘƻ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘ ƻǊ ƴƻǘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ ŀƴŘ ǎǳōƳƛǘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ²ƻǊƪƛƴƎ 
5ǊŀǿƛƴƎǎΣ ŀƭƭ ŘŜǘŀƛƭǎΣ ŘǊŀǿƛƴƎǎ ŀƴŘ ǘŜŎƘƴƛŎŀƭ Řŀǘŀ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ŜƴŀōƭŜ ƘƛƳ ǘƻ 
ŀǎŎŜǊǘŀƛƴ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǎǳǇǇƻǊǘǎ ŀƴŘ ŦƛȄƛƴƎǎ ǘƻ ōŜ ōǳƛƭǘ ƛƴǘƻ ǘƘŜ /ƛǾƛƭ ²ƻǊƪǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƎƛǾŜ ŀƭƭ ŦŀŎƛƭƛǘƛŜǎ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎΣ ŘǳǊƛƴƎ 
ƳŀƴǳŦŀŎǘǳǊŜ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ tƭŀƴǘΦ  

 



 

ооф 

 

1.3.1 Definitions  

 

Lƴ ŎƻƴǎǘǊǳƛƴƎ ǘƘŜ /ƻƴŘƛǘƛƻƴǎ ŀƴŘ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ tƭŀƴǘΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǿƻǊŘǎ 
ŀƴŘ ŜȄǇǊŜǎǎƛƻƴǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ƳŜŀƴƛƴƎǎ ƘŜǊŜƛƴ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜƳ ǳƴƭŜǎǎ ǘƘŜǊŜ ƛǎ ǎƻƳŜǘƘƛƴƎ ƛƴ 
ǘƘŜ ǎǳōƧŜŎǘ ƳŀǘǘŜǊ ƻǊ ŎƻƴǘŜȄǘ ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǎǳŎƘ ŎƻƴǎǘǊǳŎǘƛƻƴΥ  

"BS" and "BSCP" ǎƘŀƭƭ ƳŜŀƴ ǘƘŜ 9Řƛǘƛƻƴ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŀƴŘ 
.ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ǊŜǎǇŜŎǘƛǾŜƭȅ ŎǳǊǊŜƴǘ ǘǿŜƴǘȅπŜƛƎƘǘ Řŀȅǎ ǇǊƛƻǊ ǘƻ ǘƘŜ ŘŀǘŜ ǎŜǘ 
ŦƻǊ ǘƘŜ ǎǳōƳƛǎǎƛƻƴ ƻŦ ¢ŜƴŘŜǊǎΦ  

"C.E.E." ǎƘŀƭƭ ƳŜŀƴ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƳƳƛǎǎƛƻƴ ƻŦ wǳƭŜǎ ŦƻǊ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ 9ƭŜŎǘǊƛŎŀƭ 
9ǉǳƛǇƳŜƴǘ  

"IEC" ǎƘŀƭƭ ƳŜŀƴ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 9ƭŜŎǘǊƻ ǘŜŎƘƴƛŎŀƭ /ƻƳƳƛǎǎƛƻƴ  

"ISO" ǎƘŀƭƭ ƳŜŀƴ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ hǊƎŀƴƛȊŀǘƛƻƴ ŦƻǊ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ 

"KPLC" ǎƘŀƭƭ ƳŜŀƴ ǘƘŜ 9ǘƘƛƻǇƛŀƴ 9ƭŜŎǘǊƛŎ [ƛƎƘǘ ŀƴŘ tƻǿŜǊ /ƻǊǇƻǊŀǘƛƻƴ  

"IEE" ǎƘŀƭƭ ƳŜŀƴ ǘƘŜ Lƴǎǘƛǘǳǘƛƻƴ ƻŦ 9ƭŜŎǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊǎ ό.ǊƛǘƛǎƘύ  

"Tender Drawing" ǎƘŀƭƭ ƳŜŀƴ ŀ ŘǊŀǿƛƴƎ ǇǊŜǇŀǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ǘŜƴŘŜǊƛƴƎ ǇǳǊǇƻǎŜ  

"Working Drawing" ǎƘŀƭƭ ƳŜŀƴ ŀ ǿƻǊƪƛƴƎ ŘǊŀǿƛƴƎ ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ǘƘŜ 
9ƴƎƛƴŜŜǊ ŦƻǊ ŀŎŎŜǇǘŀƴŎŜΣ ŀƭƭ ŀǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ /ƻƴŘƛǘƛƻƴǎ ƻŦ /ƻƴǘǊŀŎǘ  

"Contract Drawing" ǎƘŀƭƭ ƳŜŀƴ ŀ ŘǊŀǿƛƴƎΣ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ŀŎŎŜǇǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ 
ƛǎǎǳŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ /ƻƴǘŀŎǘ  

"Certified Manufacturer's Drawing" ǎƘŀƭƭ ƳŜŀƴ ŀ ŘǊŀǿƛƴƎΣ ǿƘƛŎƘ ƛǎ ǇǊŜǇŀǊŜŘ ōȅ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ŎŜǊǘƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ŀǎ ǎƘƻǿƛƴƎ ǘƘŜ ŜȄŀŎǘ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ŘŜǘŀƛƭǎ 
ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀǎ ƛǘ ǿƛƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŦƻǊ ǘƘŜ /ƻƴǘǊŀŎǘ  

“Special Tools" ǎƘŀƭƭ ƳŜŀƴ ōƻǘƘ ǎǇŜŎƛŀƭ ǘƻƻƭǎ ŀƴŘ ŀǇǇƭƛŀƴŎŜǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ŘǳǘƛŜǎ ǎǇŜŎƛŦƛŜŘ  

 

1.3.2 Regulation, Standards, Materials and Workmanship  

 

!ƭƭ ǿƻǊƪ ŎŀǊǊƛŜŘ ƻǳǘ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƭŀǘŜǎǘ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ŀƴȅ Řǳƭȅ 
ŎƻƴǎǘƛǘǳǘŜŘ ŀǳǘƘƻǊƛǘƛŜǎ ƘŀǾƛƴƎ ƧǳǊƛǎŘƛŎǘƛƻƴ ƻǾŜǊ ǘƘŜ ǿƻǊƪΦ  

 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ L{hΣ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ /Φ9Φ9 
{ǘŀƴŘŀǊŘǎ ŀƴŘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƻŦ ǘƘŜ L9/ ŀǎ ǎǇŜŎƛŦƛŜŘΦ ²ƘŜǊŜ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǘƻ ǘƘƻǎŜ ŦǊƻƳ ǎǳŎƘ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŀǊŜ ǘƻ ōŜ ǳǎŜŘΣ ǘƘŜǎŜ ǿƛƭƭ ōŜ 
ǎǇŜŎƛŦƛŎŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ƘŜǊŜƛƴŀŦǘŜǊΦ  

 

!ƭƭ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ǎǳŎƘ ǎǘŀƴŘŀǊŘǎ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ƭŀǘŜǎǘ ŜŘƛǘƛƻƴ ƻǊ ǊŜǾƛǎƛƻƴ ǘƘŜǊŜƻŦ ǳƴƭŜǎǎ 
ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΦ ²ƘŜǊŜ ŀ ǎǇŜŎƛŦƛŎ L{hΣ .ǊƛǘƛǎƘ ƻǊ ƻǘƘŜǊ {ǘŀƴŘŀǊŘ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ƛƴ ǘƘƛǎ 
{ǇŜŎƛŦƛŎŀǘƛƻƴΣ ŀƴƻǘƘŜǊ {ǘŀƴŘŀǊŘ ǿƛƭƭ ōŜ ŀŎŎŜǇǘŀōƭŜ ƛŦ ƛǘ ŜƴǎǳǊŜǎ ŀƴ Ŝǉǳŀƭ ƻǊ ƘƛƎƘŜǊ ǉǳŀƭƛǘȅ ƻŦ 
ƳŀǘŜǊƛŀƭ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇ ǘƘŀƴ ǘƘŜ {ǘŀƴŘŀǊŘ ǊŜŦŜǊǊŜŘ ǘƻ ŀǘ ƴƻ ŜȄǘǊŀ Ŏƻǎǘ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊΦ LŦ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛƴǘŜƴŘǎ ǘƻ ǳǎŜ ǎǳŎƘ ŀƭǘŜǊƴŀǘƛǾŜ {ǘŀƴŘŀǊŘΣ ƘŜ ǎƘŀƭƭ ƴƻǘƛŦȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƘŜǊŜƻŦΣ 
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ǎǳōƳƛǘǘƛƴƎ ǿƛǘƘ Ƙƛǎ ƴƻǘƛŎŜ ǘǿƻ ŎƻǇƛŜǎ όƛƴ 9ƴƎƭƛǎƘύΣ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ {ǘŀƴŘŀǊŘ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ƻǊŘŜǊ 
ŀƴȅ ƳŀǘŜǊƛŀƭ ƻǊ ǇŜǊŦƻǊƳ ŀƴȅ ǿƻǊƪ ǳƴƭŜǎǎ ŀƴŘ ǳƴǘƛƭ ƘŜ Ƙŀǎ ƻōǘŀƛƴŜŘ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ ŀǇǇǊƻǾŀƭ ƻŦ 
ǎǳŎƘ {ǘŀƴŘŀǊŘΦ  

 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ ƴŀƳŜǎ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻŦ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǇǊƻǇƻǎŜŘ ŦƻǊ ƛƴŎƻǊǇƻǊŀǘƛƻƴ ƛƴ 
ǘƘŜ ²ƻǊƪǎ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǇŜǊŦƻǊƳŀƴŎŜΣ ŎŀǇŀŎƛǘƛŜǎΣ ŎŜǊǘƛŦƛŜŘ ǘŜǎǘ ǊŜǇƻǊǘǎ ŀƴŘ ƻǘƘŜǊ ǎƛƎƴƛŦƛŎŀƴǘ 
ƛƴŦƻǊƳŀǘƛƻƴ ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǘƘŜ ǎŀƳŜΣ ǎƘŀƭƭ ōŜ ŦǳǊƴƛǎƘŜŘ ǿƘŜƴ ǊŜǉǳŜǎǘŜŘ ŦƻǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ōȅ 
ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǿƘƻ ǎƘŀƭƭ ƘŀǾŜ ǇƻǿŜǊ ǘƻ ǊŜƧŜŎǘ ŀƴȅ ǇŀǊǘǎ ǿƘƛŎƘ ƛƴ Ƙƛǎ ƻǇƛƴƛƻƴ ŀǊŜ ǳƴǎŀǘƛǎŦŀŎǘƻǊȅ 
ƻǊ ƴƻǘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ {ǳŎƘ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ǊŜǇƭŀŎŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀǘ 
ƴƻ ŜȄǘǊŀ Ŏƻǎǘ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊΦ  

 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǘƘŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ 
ƴŜǿ ŀƴŘ ƻŦ ŦƛǊǎǘ Ŏƭŀǎǎ ǉǳŀƭƛǘȅΣ ŦǊŜŜ ŦǊƻƳ ƛƳǇŜǊŦŜŎǘƛƻƴǎ ŀƴŘ ǎŜƭŜŎǘŜŘ ŦƻǊ ƭƻƴƎ ƭƛŦŜ ŀƴŘ ƳƛƴƛƳǳƳ 
ƳŀƛƴǘŜƴŀƴŎŜΦ  

 

bƻ ǎŜŎƻƴŘπƘŀƴŘ ƳŀǘŜǊƛŀƭǎ ǿƘŀǘŜǾŜǊ ǿƛƭƭ ōŜ ŀŎŎŜǇǘŀōƭŜΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ 
ǇǊƻŘǳŎŜ ŎŜǊǘƛŦƛŜŘ ƛƴǾƻƛŎŜǎΦ  

 

!ƭƭ ŀǊǘƛŎƭŜǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ǎǇŜŎƛŦƛŜŘ ǘƻ ŎƻƴŦƻǊƳ ǘƻ L{hΣ .ǊƛǘƛǎƘ ƻǊ ƻǘƘŜǊ ǎǘŀƴŘŀǊŘǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ 
ŀƴŘ ƛƴŘŜƭƛōƭȅ ƳŀǊƪŜŘ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎǘŀƴŘŀǊŘ ƴǳƳōŜǊ ǎǇŜŎƛŦƛŜŘΣ ŜȄŎŜǇǘ ǿƘŜǊŜ ƳŀǊƪƛƴƎ 
ƛǎ ƛƳǇǊŀŎǘƛŎŀƭ ǿƘŜƴ ǘƘŜ ǊŜƭŜǾŀƴǘ ŀŘǾƛŎŜκŘŜƭƛǾŜǊȅ ƴƻǘŜǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ L{hΣ .ǊƛǘƛǎƘ ƻǊ ƻǘƘŜǊ 
ǎǘŀƴŘŀǊŘ ƴǳƳōŜǊ ǿƛǘƘ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ǘƻ ŎƻƳǇƭȅΦ  

 

!ƭƭ ǎŜǘΣ ŦƛȄƛƴƎ ŀƴŘ ǿƻƻŘ ǎŎǊŜǿǎΣ ǎǘǳŘǎ ŀƴŘ ǘƘŜ ƭƛƪŜ ǳǎŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ 
ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ōǊŀǎǎ ƻǊ ǎŜǊƛŀƭƛȊŜŘ ƻǊ ƻǘƘŜǊ ƳŀǘŜǊƛŀƭ ǊŜǎƛǎǘŀƴǘ ǘƻ ŎƻǊǊƻǎƛƻƴΦ  

 

1.3.3 Design and Standardization  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ǎǳōƳƛǎǎƛƻƴ ƻŦ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ŀƭƭ 
aŜŎƘŀƴƛŎŀƭ ŀƴŘ 9ƭŜŎǘǊƛŎŀƭ ǿƻǊƪǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ŎŀǇŀŎƛǘȅΣ ƘȅŘǊŀǳƭƛŎ ŎƻƴǎƛŘŜǊŀǘƛƻƴΣ 
ǎǘǊŜƴƎǘƘΣ ǾƻƭǘŀƎŜ ŘǊƻǇΣ Ŧŀǳƭǘ ƭŜǾŜƭǎΣ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ŘƛǎŎǊƛƳƛƴŀǘƛƻƴΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ŘŜǎƛƎƴ 
ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǿƘƛŎƘ ŀǇǇǊƻǾŀƭ ǎƘŀƭƭ ƴƻǘ ƛƴ ŀƴȅ ǿŀȅ ŀŦŦŜŎǘ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊϥǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΦ  

 

¢ƘŜ ²ƻǊƪǎ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƛƴǎǇŜŎǘƛƻƴΣ ŎƭŜŀƴƛƴƎ ŀƴŘ ǊŜǇŀƛǊǎΣ 
ǿƘŜǊŜ Ŏƻƴǘƛƴǳƛǘȅ ƻŦ ƻǇŜǊŀǘƛƻƴ ƛǎ ǘƘŜ ŦƛǊǎǘ ŎƻƴǎƛŘŜǊŀǘƛƻƴΦ !ƭƭ tƭŀƴǘ ǎǳǇǇƭƛŜŘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ 
ŜƴǎǳǊŜ ǎŀǘƛǎŦŀŎǘƻǊȅ ƻǇŜǊŀǘƛƻƴ ǳƴŘŜǊ ǿƻǊƪƛƴƎ ŎƻƴŘƛǘƛƻƴǎΦ !ƭƭ Ǉƭŀƴǘ ŎƻƴǘŀƛƴƛƴƎ ǊƻǘŀǘƛƴƎ ǇŀǊǘǎ 
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ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ŀǘ ǎǇŜŜŘǎ ǳƴǘƻ ǘƘŜ ƳŀȄƛƳǳƳ Řǳǘȅ ǎǇŜŎƛŦƛŜŘ ǿƛǘƘƻǳǘ ǾƛōǊŀǘƛƻƴ ƻǊ 
ŜȄŎŜǎǎƛǾŜ ƴƻƛǎŜΦ 

 

¢ƘŜ Ǉƭŀƴǘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ǘƘŀǘ ŀƭƭ ōǳǘǘ ǿŜƭŘǎ ŀǊŜ ƳŀŘŜ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ 
ǿƻǊƪ ǎƛǘŜΦ ²ŜƭŘƛƴƎ ǎƘŀƭƭ ƻƴƭȅ ōŜ ǳǎŜŘ ŦƻǊ ŦƛƭƭŜǘ ǿŜƭŘƛƴƎ ƻŦ ƭƻƻǎŜ ŦƭŀƴƎŜǎ ǘƻ ƳŀƪŜ ǳǇ ǇƛǇŜ 
ƭŜƴƎǘƘŜƴΦ  

 

!ƭƭ ƳƻǘƻǊǎΣ ŦƭǳƻǊŜǎŎŜƴǘ ƭƛƎƘǘƛƴƎ ŀƴŘ ƻǘƘŜǊ ŜƭŜŎǘǊƛŎŀƭ Ǉƭŀƴǘǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ǇƻǿŜǊ ŦŀŎǘƻǊ ƻŦ ƴƻǘ ƭŜǎǎ 
ǘƘŀƴ лΦур ƭŀƎƎƛƴƎΦ 

 

/ƻǊǊŜǎǇƻƴŘŜƴŎŜ ǇŀǊǘƛŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŎƻƴǘǊŀŎǘ ǿƻǊƪǎ ǎƘŀƭƭ ōŜ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ǇǊƻǾŜ 
ƛƴǘŜǊŎƘŀƴƎŜŀōƛƭƛǘȅ ōȅ ŀŎǘǳŀƭ ƛƴǘŜǊŎƘŀƴƎƛƴƎ ƻŦ ǘƘŜ ǾŀǊƛƻǳǎ ǇŀǊǘǎΦ 

 

{ǳƛǘŀōƭŜ ǇǊƻǾƛǎƛƻƴǎ ōȅ ƳŜŀƴǎ ƻŦ ŜȅŜōƻƭǘǎ ƻǊ ƻǘƘŜǊ ƳŜŀƴǎ ŀǊŜ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ 
ƘŀƴŘƭƛƴƎ ƻŦ ŀƭƭ ƛǘŜƳǎ ǿƛǘƘ ŀ Ƴŀǎǎ ƎǊŜŀǘŜǊ ǘƘŀƴ тлƪƎΦ 

 

1.3.4 Packing transport and storage of materials and plant 

 

.ŜŦƻǊŜ ŘƛǎǇŀǘŎƘ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎΣ ǘƘŜ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǘƘƻǊƻǳƎƘƭȅ 
ŎƭŜŀƴŜŘ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŘŀƳŀƎŜΣ ŘŜǘŜǊƛƻǊŀǘƛƻƴΣ ŎƻǊǊƻǎƛƻƴ ŀƴŘ ƛƴƎǊŜǎǎ ƻŦ ŘƛǊǘΦ ¢ƘŜ ǇŀŎƪƛƴƎ 
ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘǊŀƴǎǇƻǊǘ ōȅ ǎŜŀ ŀƴŘ ǎƘŀƭƭ ǿƛǘƘǎǘŀƴŘ ǇǊƻƭƻƴƎŜŘ ŜȄǇƻǎǳǊŜ ǘƻ ŀ Ƙƻǘ 
ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ ǎǘƻǊŀƎŜ ƻƴ ǎƛǘŜΦ 

 

!ƭƭ ǇŀŎƪŀƎŜǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ŀƴŘ ŎƻƴǎǇƛŎǳƻǳǎƭȅ ƳŀǊƪŜŘ ǿƛǘƘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊϥǎ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 
ƳŀǊƪ ŀƴŘ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ ǊŜŦŜǊŜƴŎŜ ƳŀǊƪΦ 

 

!ƭƭ ǎŜǇŀǊŀǘŜ ŎƻƳǇƻƴŜƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ ƳŜǘŀƭ ǘŀƎǎ ǘƛŜŘ ōȅ ǿƛǊŜ ŀƴŘ 
ǊŜŦŜǊŜƴŎŜ ǘƻ ŘǊŀǿƛƴƎǎΣ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛƴǎǘǊǳŎǘƛƻƴǎΦ tŀŎƪƛƴƎ ƭƛǎǘǎΣ ŜǘŎΦ 5Ŝǘŀƛƭ ƻŦ ǘƘŜ ǊŜŦŜǊŜƴŎƛƴƎ 
ƳŀǊƪΦ  

 

!ƭƭ ǎŜǇŀǊŀǘŜ ŎƻƳǇƻƴŜƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ ƳŜǘŀƭ ǘŀƎǎ ǘƛŜŘ ōȅ ǿƛǊŜ ŀƴŘ 
ǊŜŦŜǊŜƴŎŜŘ ǘƻ ŘǊŀǿƛƴƎǎΣ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛƴǎǘǊǳŎǘƛƻƴǎΣ ǇŀŎƪƛƴƎ ƭƛǎǘǎΣ ŜǘŎΦ 5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ ǊŜŦŜǊŜƴŎƛƴƎ 
ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ŀǇǇǊƻǾŀƭΦ  

 

!ƭƭ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ŘŀƳŀƎŜ ŀƴŘ ŘŜǘŜǊƛƻǊŀǘƛƻƴ ŀǘ ŀƭƭ ǘƛƳŜǎΣ ƛƴŎƭǳŘƛƴƎ 
ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǎǘƻǊŀƎŜ ŀƴŘ ŜǊŜŎǘƛƻƴ ŀǘ ǘƘŜ {ƛǘŜΦ  
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!ƭƭ ǿƻƻŘŜƴ ŎŀǎŜǎ ŀƴŘ ǎǳǇǇƻǊǘ ǘƛƳōŜǊǎ ǿƛǘƘƛƴ ŎŀǎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻƻŦŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ ŀƴǘƛπǘŜǊƳƛǘŜ 
ǎƻƭǳǘƛƻƴΦ {ǘǊŀǿ ƻǊ ǎƛƳƛƭŀǊ ƻǊƎŀƴƛŎ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ŦƻǊ ǇŀŎƪƛƴƎΦ  

 

1.3.5 Contract Period and Programme 

 

!ǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ /ƻƴŘƛǘƛƻƴǎ ƻŦ /ƻƴǘǊŀŎǘΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǿƛǘƘƛƴ ǘǿŜƴǘȅπŜƛƎƘǘ 
Řŀȅǎ ƻŦ ǘƘŜ /ƻƳƳŜƴŎŜƳŜƴǘ 5ŀǘŜΣ ŀ Ŧǳƭƭȅ ŘŜǘŀƛƭŜŘ ǇǊƻƎǊŀƳƳŜ ŦƻǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ 
²ƻǊƪǎΦ ¢Ƙƛǎ ǇǊƻƎǊŀƳƳŜ ǎƘŀƭƭ ōŜ ōŀǎŜŘ ƻƴ 5ŀǘŀ {ŎƘŜŘǳƭŜ !Σ ŀƴŘ ǎƘŀƭƭ ƛƴŘƛŎŀǘŜ ǘƘŜ ǇǊƻƎǊŀƳƳŜŘ 
ŘŀǘŜǎ ŦƻǊ ǘƘŜ ŎƻƳƳŜƴŎŜƳŜƴǘ ŀƴŘ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ  

• {ǳōƳƛǎǎƛƻƴ ƻŦ ŦƻǳƴŘŀǘƛƻƴ ŘǊŀǿƛƴƎǎ ŦƻǊ ŀǇǇǊƻǾŀƭ  
• {ǳōƳƛǎǎƛƻƴ ƻŦ ²ƻǊƪƛƴƎ 5ǊŀǿƛƴƎǎ ŦƻǊ ŀǇǇǊƻǾŀƭ  
• tƭŀŎƛƴƎ ƻǊŘŜǊǎ ǿƛǘƘ {ǳōŎƻƴǘǊŀŎǘƻǊǎ ŦƻǊ ƳŀǘŜǊƛŀƭǎΣ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ  
• wŜŎŜƛǇǘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦǊƻƳ {ǳōŎƻƴǘǊŀŎǘƻǊǎ ƻŦ ƻǊŘŜǊŜŘ ǇƭŀƴǘΣ ƳŀǘŜǊƛŀƭǎ ŀƴŘ 

ŜǉǳƛǇƳŜƴǘΦ  
• LƴǎǇŜŎǘƛƻƴ ŀƴŘ ¢ŜǎǘƛƴƎ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ  
• 5ŜƭƛǾŜǊȅ ǘƻ {ƛǘŜ  
• 9ǊŜŎǘƛƻƴ ƻƴ {ƛǘŜ 
• ¢Ŝǎǘǎ ƻƴ /ƻƳǇƭŜǘƛƻƴ  
• LƴǎǘǊǳŎǘƛƻƴ tŜǊƛƻŘ  

 

¢ƘŜ ŀōƻǾŜ ŀŎǘƛǾƛǘƛŜǎ ǎƘŀƭƭ ōŜ ǎŎƘŜŘǳƭŜŘ ŦƻǊ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ Ǉƭŀƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴΦ ¢ƘŜ ǇǊƻƎǊŀƳƳŜ 
ǎƘŀƭƭ ŀƭǎƻ ǘƘŜ ǇƭŀƴƴŜŘ ǊŀǘŜ ƻŦ ǇǊƻƎǊŜǎǎ ŦƻǊ ŜŀŎƘ ƳƻƴǘƘΦ  

 

¢ƘŜ ǇǊƻƎǊŀƳƳŜŘ ŘŀǘŜǎ ǎƘŀƭƭ ōŜ ŎƻƻǊŘƛƴŀǘŜŘ ǿƛǘƘ ǘƘŜ ŎƛǾƛƭ ǿƻǊƪǎ ŎƻƴǘǊŀŎǘƻǊ ŀƴŘ ǘƘŜ ǇƻǿŜǊ 
ǎǳǇǇƭȅ ŀǳǘƘƻǊƛǘƛŜǎΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ŎƻƴŦƛǊƳŀǘƛƻƴ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

1.3.6 Tender Drawings  

 

Lǘ ƛǎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ǊŜŦŜǊ ǘƻ ŀƴŘ ŜȄŀƳƛƴŜ ŀƭƭ ¢ŜƴŘŜǊ 5ǊŀǿƛƴƎǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ 
ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΣ ŀƴŘ ǘƻ ǇǊƻǾƛŘŜ ŀƴŘ ŎƻπƻǊŘƛƴŀǘŜ ŀƭƭ ǿƻǊƪ ŀŎŎƻǊŘƛƴƎƭȅΦ  

 

tƻǎƛǘƛƻƴǎ ƻŦ tƭŀǘŜǎΣ ǇƛǇŜ ǿƻǊƪΣ ŎŀōƭŜǎΣ ŎƻƭǳƳƴǎΣ ƻǳǘƭŜǘǎΣ ŀƴŘ ƻǘƘŜǊ ƛǘŜƳǎ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 
5ǊŀǿƛƴƎǎ ŀǊŜ ŀǇǇǊƻȄƛƳŀǘŜ ƻƴƭȅ ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƭƭƻǿ ŦƻǊ ƳƛƴƻǊ ŀŘƧǳǎǘƳŜƴǘǎ ǘƻ Ŧƛƴŀƭ 
Ǉƻǎƛǘƛƻƴǎ ŀǎ Ƴŀȅ ōŜŎƻƳŜ ƴŜŎŜǎǎŀǊȅ ŘǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΦ Lǘ ǎƘŀƭƭ ōŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǘƻ ǾŜǊƛŦȅ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ǘƻ ƭƛŀƛǎŜ ǿƛǘƘ ǘƘŜ ŎƛǾƛƭ ǿƻǊƪǎ ŎƻƴǘǊŀŎǘƻǊ ǘƻ ŜǎǘŀōƭƛǎƘ ŀƎǊŜŜŘ 
ǎŜǊǾƛŎŜǎ ǊƻǳǘŜǎ ŀƴŘ ŎƻǊǊƛŘƻǊǎ ŀǘ ŀƭƭ ŎƻƳǇƻǳƴŘǎ ŀƴŘ ǎƛǘŜǎΦ  

 

5ǊŀǿƛƴƎǎ ǎƘŀƭƭΣ ƛƴ ƎŜƴŜǊŀƭΣ ƴƻǘ ōŜ ǎŎŀƭŜŘ ƻŦŦΦ IƻǿŜǾŜǊΣ ǿƘŜǊŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ƳŜŀǎǳǊƛƴƎ 
ŎŀōƭŜ ƭŜƴƎǘƘǎ ƻǊ ǎƛƳƛƭŀǊ ƛǘŜƳǎΣ ƘŜ ǎƘŀƭƭ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎŎŀƭŜ ƻŦ ǘƘŜ ŘǊŀǿƛƴƎǎ ŀƴŘ 
ƳŜŀǎǳǊŜ ǘƻ ǎǳƛǘ Ƙƛǎ ƻǿƴ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜ ƭŜƴƎǘƘǎΣ ǎƛȊŜǎ ŀƴŘ ǊŀǘƛƴƎǎ ƻŦ ŀƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ 
ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭΦ  
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¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ƴƻǘ ŀǘ ƭƛōŜǊǘȅ ǘƻ ƳƻŘƛŦȅ ƻǊ ŀƭǘŜǊ ǘƘŜ ŘƛǎǇƻǎƛǘƛƻƴ ƻŦ ƛǘŜƳǎ ǎǳǇǇƭƛŜŘ ōȅ ƻǘƘŜǊǎ 
ŦǊƻƳ ǘƘŀǘ ǎƘƻǿƴ ƻƴ ¢ŜƴŘŜǊ 5ǊŀǿƛƴƎǎΦ ! ǇŀǊǘ ŦǊƻƳ ǘƘƛǎ ǊŜǎŜǊǾŀǘƛƻƴΣ ǘƘŜ ŘǊŀǿƛƴƎǎ ŀǊŜ ƛǎǎǳŜŘ 
ƻƴƭȅ ǘƻ ƎƛǾŜ ƎŜƴŜǊŀƭ ƎǳƛŘŀƴŎŜ ŀƴŘ ŀƴȅ ǇǊƻǇƻǎŜŘ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ǿƛƭƭ ƻƴƭȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ 
ǇǊƻǾƛŘƛƴƎ ǘƘŜ ƎŜƴŜǊŀƭ ǇǊƛƴŎƛǇƭŜǎ ŀǊŜ ŦƻƭƭƻǿŜŘΦ  

 

¢ƘŜ 9ƴƎƛƴŜŜǊ Ƴŀȅ ǎǳǇǇƭȅ ǘƻ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎǳŎƘ ŦǳǊǘƘŜǊ ŘǊŀǿƛƴƎǎ ŀǎ Ƴŀȅ ŀǇǇŜŀǊ ǘƻ ōŜ 
ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜΣ ŜǊŜŎǘƛƻƴΣ ŎƻƳǇƭŜǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŀƴŘ ǘƘŜ 
ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜȄŜŎǳǘŜΣ ƻōŜȅ ŀƴŘ ōŜ ōƻǳƴŘ ōȅ ǘƘŜ ǎŀƳŜ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ōŜ ŜƴǘƛǘƭŜŘ ǘƻ ŀƴȅ ŜȄǘǊŀ 
ǇŀȅƳŜƴǘ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ŀƴȅ ǿƻǊƪ ǎƘƻǿƴ ƻǊ ŘƛǊŜŎǘŜŘ ǘƻ ōŜ ŘƻƴŜ ōȅ ǎǳŎƘ ŦǳǊǘƘŜǊ ŘǊŀǿƛƴƎǎ ǳƴƭŜǎǎ 
ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ƘŀǾŜ ƎƛǾŜƴ ǿǊƛǘǘŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎŀƳŜΦ 

 

1.3.7 Working drawings 

 

²ƘŜǊŜ ǎƻ ǊŜǉǳƛǊŜŘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ Ŧǳƭƭȅ ŘƛƳŜƴǎƛƻƴŜŘ ǎŎŀƭŜ ŘǊŀǿƛƴƎǎ ƻŦ ōǳƛƭŘŜǊϥǎ 
ǿƻǊƪ ŀǊƛǎƛƴƎ ŦǊƻƳ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ κƻǊ ŜƭŜŎǘǊƛŎŀƭ ǇƭŀƴǘǎΣ ŦƻǊ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ǇǊƻŎŜŜŘƛƴƎΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƎƛǾŜ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ Ŧǳƭƭ ǇŀǊǘƛŎǳƭŀǊǎ ƻŦ ƭƻŀŘƛƴƎΣ ƛƴŎƭǳŘƛƴƎ ƳƻƳŜƴǘǎΣ ŘŜǘŀƛƭǎ 
ƻŦ ŀƴȅ ŀƴǘƛπǾƛōǊŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ŀƴŘ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ Ǉƻǎƛǘƛƻƴǎ ƻŦ ŦƻǳƴŘŀǘƛƻƴǎ ŀƴŘ ǇƭƛƴǘƘǎ ŀƴŘ 
κƻǊ ŦƛȄƛƴƎǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ǎǳǇǇƻǊǘ ŀƴŘ ŀŎŎƻƳƳƻŘŀǘƛƻƴ ƻŦ ŀƭƭ ǎǳŎƘ ǇƭŀƴǘΣ ǎƻ ǘƘŀǘ ŀŘŜǉǳŀǘŜ 
ǇǊƻǾƛǎƛƻƴ Ƴŀȅ ōŜ ŜƴǎǳǊŜŘΦ 

 

¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ Ƴǳǎǘ ǇǊŜǇŀǊŜ Ŧǳƭƭ ǿƻǊƪƛƴƎ ŘǊŀǿƛƴƎǎ ƻŦ ŀƭƭ Ǉƭŀƴǘ ŀƴŘ ǎŜǊǾƛŎŜǎ ŦƻǊ ǘƘŜ ŎƻƳǇƭŜǘŜ 
ƛƴǎǘŀƭƭŀǘƛƻƴΦ LƴŎƭǳŘƛƴƎ ŎŀōƭŜ ƭŀȅƻǳǘǎΣ ŘƛŜǎŜƭ Ǉƭŀƴǘ ŘǊŀǿƛƴƎǎΣ ŜƭŜŎǘǊƛŎŀƭ ƭŀȅƻǳǘǎ ǿƛǘƘƛƴ ōǳƛƭŘƛƴƎǎΣ 
ǊƻŀŘ ƭƛƎƘǘƛƴƎ ŀƴŘ ŦƭƻƻŘƭƛƎƘǘƛƴƎ ŎƻƭǳƳƴ ƭƻŎŀǘƛƻƴǎΦ !ƭƭ ŘǊŀǿƛƴƎǎ Ƴǳǎǘ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 
9ƴƎƛƴŜŜǊ ŦƻǊ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ ŀƴȅ ǿƻǊƪǎ ŀǊŜ ŎƻƳƳŜƴŎŜŘΦ ²ƘŜǊŜ ǇƻǎǎƛōƭŜ ǎŜǊǾƛŎŜ ǊŜǎŜǊǾŜǎ ǎƘŀƭƭ 
ōŜ ŜǎǘŀōƭƛǎƘŜŘ ǎǳŎƘ ǘƘŀǘ ŀ ǊŜƎǳƭŀǊ ŀǇǇǊƻǾŜŘ ƭŀȅƻǳǘ ƛǎ ŀŎƘƛŜǾŜŘ ŦƻǊ ŀƭƭ ǎŜǊǾƛŎŜǎΣ ǘƘŜǎŜ ōŜƛƴƎ 
ŘƛƳŜƴǎƛƻƴŜŘ ŦǊƻƳ ŦƛȄŜŘ Ǉƻƛƴǘǎ ǿƛǘƘƛƴ ŜŀŎƘ ŎƻƳǇƻǳƴŘΦ  

 

Lǘ ƛǎ ŀŎƪƴƻǿƭŜŘƎŜŘ ǘƘŀǘ ƛǘŜƳǎ ƻŦ tƭŀƴǘ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴŀȅ ǾŀǊȅ ƛƴ ǎƛȊŜ ŀƴŘκƻǊ 
ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǊƻƳ ǘƘŀǘ ǎƘƻǿƴ ƻƴ ǘƘŜ ¢ŜƴŘŜǊ 5ǊŀǿƛƴƎǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ŦƻǊ 
ŀǇǇǊƻǾŀƭΣ ǘƘŜ ǇǊƻǇƻǎŜŘ ƭŀȅƻǳǘ ŦƻǊ Ƙƛǎ ǇŀǊǘƛŎǳƭŀǊ tƭŀƴǘΦ Lƴ ǘƘƛǎ ǊŜƎŀǊŘΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ƴƻǘ ŀǘ 
ƭƛōŜǊǘȅ ǘƻ ŜŦŦŜŎǘ ƳŀƧƻǊ ŀƭǘŜǊŀǘƛƻƴǎ ǘƻ ǎǘǊǳŎǘǳǊŜǎΣ ƴƻǊ ƳŀƧƻǊ ǊŜƭƻŎŀǘƛƻƴǎ ƻŦ tƭŀƴǘΣ ōǳǘ ǿƛƭƭ ōŜ 
ŜȄǇŜŎǘŜŘ ǘƻ ŀǊǊŀƴƎŜ Ƙƛǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ǎǇŀŎŜ ǇǊƻǾƛŘŜŘΦ !ƭƭ ŘƛƳŜƴǎƛƻƴǎ ŀŦŦŜŎǘƛƴƎ 
ŀŎŎƻƳƳƻŘŀǘƛƻƴ ƻŦ ǘƘŜ tƭŀƴǘ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘΣ ŀƴŘ Ǉƻƛƴǘǎ ŀǘ ǿƘƛŎƘ ǎŜǊǾƛŎŜǎ ƻǘƘŜǊ 
ǘƘŀƴ ǘƘƻǎŜ ŎƻǾŜǊŜŘ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘ ŀǊŜ ǊŜǉǳƛǊŜŘΣ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƛƴŘƛŎŀǘŜŘ ƻƴ ŘǊŀǿƛƴƎǎ ǘƻ 
ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ ¢ƘŜǎŜ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ǎƘƻǿ ǎǳŎƘ ƻǘƘŜǊ ŘŜǘŀƛƭǎ 
ƻŦ tƭŀƴǘΣ ƴƻǘ ƎƛǾŜƴ ƛƴ ǘƘŜ ¢ŜƴŘŜǊ ƻǊ ¢ŜƴŘŜǊ 5ǊŀǿƛƴƎǎΣ ŀǎ ǘƘŜ 9ƴƎƛƴŜŜǊ Ƴŀȅ ǊŜǉǳƛǊŜ ŦƻǊ ǘƘŜ 
ǇǳǊǇƻǎŜ ƻŦ ǇǊŜǇŀǊƛƴƎ ŘŜǘŀƛƭŜŘ ŘǊŀǿƛƴƎǎ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ tƭŀƴǘ ŀƴŘ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ 
ƳŀƪƛƴƎ ŀƴȅ ƴŜŎŜǎǎŀǊȅ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ǘƻ ǘƘŜ ²ƻǊƪǎ ōŜƛƴƎ ǇǊƻǾƛŘŜŘ ǳƴŘŜǊ ƻǘƘŜǊ ŎƻƴǘǊŀŎǘǎΦ  

 



 

опп 

 

!ƴȅ ǇǊƻǇƻǎŜŘ ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ŀǊǊŀƴƎŜƳŜƴǘǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎ ƘŜǊŜǿƛǘƘ ǎƘŀƭƭ ōŜ 
ŎƭŜŀǊƭȅ ǎǘŀǘŜŘ ƛƴ ǘƘŜ ¢ŜƴŘŜǊΣ ŀƴŘ ǿƛƭƭ ƻƴƭȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƛŦ ǘƘŜ ŀōƻǾŜ ǇǊƛƴŎƛǇƭŜǎ ŀǊŜ ŦƻƭƭƻǿŜŘΦ 
¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǳƴŘŜǊ ǘƘƛǎ /ƭŀǳǎŜ ƛǎ ǊŜǉǳƛǊŜŘ ǿƛǘƘƛƴ у ǿŜŜƪǎ ƻŦ ǘƘŜ ŀǿŀǊŘ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƭǎƻΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ Ƙƛǎ ŀǇǇǊƻǾŜŘ ǇǊƻƎǊŀƳƳŜ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ Ƙƛǎ 
¢ŜƴŘŜǊΣ ŎƻƳƳŜƴŎŜ ǘƻ ǎǳōƳƛǘ ōŜŦƻǊŜ ǇǊƻŎŜŜŘƛƴƎ ǿƛǘƘ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪƛƴƎ ŘǊŀǿƛƴƎǎ ƭŀǊƎŜ 
ǎŎŀƭŜ tƭŀƴǘ ǊƻƻƳ ƭŀȅƻǳǘǎΣ ŘǳŎǘǿƻǊƪ ŘŜǘŀƛƭŜŘ ŘǊŀǿƛƴƎǎΣ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ǇƛǇŜ ǿƻǊƪ ǎǳǇǇƻǊǘ ŀƴŘ 
ŜȄǇŀƴǎƛƻƴ ŘŜǘŀƛƭǎ ϦŎŜǊǘƛŦƛŜŘϦ Ŧǳƭƭȅ ŘƛƳŜƴǎƛƻƴŜŘ ŀƴŘ ŘŜǘŀƛƭŜŘ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ŘǊŀǿƛƴƎǎ ƻŦ tƭŀƴǘ 
ƛƴŎƭǳŘƛƴƎ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ǿƛǊƛƴƎ ŘƛŀƎǊŀƳǎ ŘŜǘŀƛƭƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎΣ ŎǳǊǊŜƴǘ ƭƻŀŘƛƴƎ ƛƴ ŎŀōƭŜǎ ŀƴŘ 
ŜȄǘŜǊƴŀƭ ǿƛǊƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳǎ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎΦ 9ǘŎΦ ¢ƘŜǎŜ 
ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ǎƘƻǿ ƭŜŀŘƛƴƎ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ŘŜǎƛƎƴ ǎƛȊŜǎ ƻŦ ŀƭƭ tƭŀƴǘΦ  

 

!ƭƭ ǘƘŜǎŜ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ŜƛǘƘŜǊ ōŜ ŎƭŜŀǊŜŘ ŦƻǊ ƎŜƴŜǊŀƭ ŀŎŎŜǇǘŀƴŎŜ ƻǊ ŎƻƳƳŜƴǘŜŘ ƻƴ ōȅ ǘƘŜ 
9ƴƎƛƴŜŜǊ ŦƻǊ ŀƳŜƴŘƳŜƴǘ ǳƴǘƛƭ Ŧƛƴŀƭƭȅ ŀŎŎŜǇǘŜŘΦ ¢ƘŜ ŀŎŎŜǇǘŜŘ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ŎƻƴǎǘƛǘǳǘŜ 
/ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎ ŀƴŘ ǘƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ǘƻ ǘƘŜǎŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎ ƛƴ ŜǾŜǊȅ 
ǇŀǊǘƛŎǳƭŀǊ ŎŀǎŜΦ ¢ƘŜ ŀŎŎŜǇǘŀƴŎŜ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻŦ ŀƴȅ ŘǊŀǿƛƴƎ ŘƻŜǎ ƴƻǘ ǊŜƭƛŜǾŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ 
ƻŦ Ƙƛǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΣ ŀƴŘ ǿƛƭƭ ƴƻǘ ŎƻƳƳƛǘ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻǊ ƳŀƪŜ ǘƘŜ 
9ƴƎƛƴŜŜǊ ƭƛŀōƭŜ ŦƻǊ ŀƴȅ ƳƛǎǘŀƪŜ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻǊ ŘŜŦƛŎƛŜƴŎƛŜǎ ƛƴ ǎǘǊŜƴƎǘƘ ƻŦ ŀƴȅ ǇŀǊǘ ƻǊ 
ƛƴ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻǊ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǘƘŜ tƭŀƴǘ ŦƻǊ ŎŀǊǊȅƛƴƎ ƻǳǘΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ 
ǘƘŜ ǿƻǊƪ ŦƻǊ ǿƘƛŎƘ ƛǘ ƛǎ ŘŜǎƛƎƴŜŘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘǿƻ ŎƻǇƛŜǎ ƻŦ ŀƭƭ ŘǊŀǿƛƴƎǎ ƛƴ 9ƴƎƭƛǎƘΣ ƛƴŎƭǳŘƛƴƎ 
ŀǎǎƻŎƛŀǘŜŘ ŜƭŜŎǘǊƛŎŀƭ ǿƛǊƛƴƎ ŘƛŀƎǊŀƳǎ ŦƻǊ ŎƻƳƳŜƴǘ ŀƴŘ ŦƻǳǊ ŦǳǊǘƘŜǊ ŎƻǇƛŜǎ ƻŦ ŀƭƭ ŀŎŎŜǇǘŜŘ 
/ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΦ  

 

1.3.8 Contract Drawings  

 

CƻƭƭƻǿƛƴƎ ŀǇǇǊƻǾŀƭ ƻŦ /ƻƴǘǊŀŎǘƻǊϥǎ 5ǊŀǿƛƴƎǎ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƘŜȅ ǎƘŀƭƭ ŎƻƴǎǘƛǘǳǘŜ /ƻƴǘǊŀŎǘ 
5ǊŀǿƛƴƎǎ ŀƴŘ ǘƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǾŜŘ ŘǊŀǿƛƴƎǎΦ ¢ƘŜ 
ŀŎŎŜǇǘŀƴŎŜ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻŦ ŀƴȅ ǎǳŎƘ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ƴƻǘ ǊŜƭƛŜǾŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƻŦ Ƙƛǎ 
ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ŎƻƳƳƛǘ ǘƘŜ 9ƴƎƛƴŜŜǊ ƴƻǊ ƳŀƪŜ ǘƘŜ 9ƴƎƛƴŜŜǊ 
ƭƛŀōƭŜ ŦƻǊ ŀƴȅ ƳƛǎǘŀƪŜǎ ƻǊ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ŘŜŦƛŎƛŜƴŎƛŜǎ ƛƴ ǎǘǊŜƴƎǘƘ ƻǊ ŜŦŦƛŎƛŜƴŎȅ ƛƴ ƻǇŜǊŀǘƛƻƴ 
ƻŦ ŀƴȅ ǇŀǊǘ ƻǊ ƛǘŜƳ ŦƻǊ ƛǘǎ ǎǇŜŎƛŦƛŜŘ ǇǳǊǇƻǎŜΦ  

 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǊŜǎŜǊǾŜǎ ǘƘŜ ǊƛƎƘǘ ǘƻ ŀƳŜƴŘ ƻǊ ŀŘŘ ǘƻ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎ ŀǎ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ 
ƻǊ ŜȄǇŜŘƛŜƴǘ ŀǎ ǎǘŀǘŜŘΦ  

  

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƪŜŜǇ ŀǾŀƛƭŀōƭŜ ƻƴ ǎƛǘŜ ŎƻǇƛŜǎ ƻŦ ŀƭƭ ŘǊŀǿƛƴƎǎ ƻƴ ǿƘƛŎƘ ƘŜ ǎƘŀƭƭ ǇŜǊƛƻŘƛŎŀƭƭȅ ǳǇŘŀǘŜ 
ǘƘŜ ŘŜǘŀƛƭǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ wŜŎƻǊŘ 5ǊŀǿƛƴƎǎ ŀǘ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ 
ǿƻǊƪǎΦ  
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hƴŜ ƘŀǊŘ ŎƻǇȅ ŀƴŘ ǘǿƻ /5ǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀŦǘŜǊ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ ŘǊŀǿƛƴƎǎ 
ŀƴŘ ǎǳǇǇƻǊǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΦ  

 

1.3.9 Record Drawings  

 

wŜŎƻǊŘ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ŀƴŘ ŎƻƳǇƛƭŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀŦǘŜǊ ǘƘŜ ²ƻǊƪǎ ƘŀǾŜ ōŜŜƴ 
ŎƻƳǇƭŜǘŜŘ ŀƴŘ ƘŀƴŘŜŘ ƻǾŜǊ ŀƴŘ ǎƘŀƭƭ ŎƻƴǎǘƛǘǳǘŜ ŀ ǇŜǊƳŀƴŜƴǘ ǊŜŎƻǊŘ ƻŦ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ²ƻǊƪǎ ŀǎ 
Ŧƛƴŀƭƭȅ ōǳƛƭǘ ŀƴŘ ƛƴǎǘŀƭƭŜŘΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǇǊƻŘǳŎŜŘ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ōƭŀŎƪ ƭƛƴŜǎ ƻƴ ŀ ŘǳǊŀōƭŜ ǘǊŀƴǎƭǳŎŜƴǘ 
ŦƛƭƳ ŦǊƻƳ ǿƘƛŎƘ ǇŀǇŜǊ ǇǊƛƴǘǎ Ŏŀƴ ōŜ ǘŀƪŜƴ ōȅ ƻǘƘŜǊǎ ŀǎ ǊŜǉǳƛǊŜŘΦ  

 

! ǇǊƛƴǘ ƻŦ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǿƛǊƛƴƎ ŎƻƴƴŜŎǘƛƻƴ ŘƛŀƎǊŀƳ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ƛƴǎƛŘŜ ƻŦ ǘƘŜ ƘƛƴƎŜŘ 
ŦǊƻƴǘ ƻŦ ŜŀŎƘ ŎƻƴǘǊƻƭ ŎŀōƛƴŜǘΣ ǎǿƛǘŎƘōƻŀǊŘ ǇŀƴŜƭ ƻǊ ŘƛǎǘǊƛōǳǘƛƻƴ ǎǿƛǘŎƘōƻŀǊŘΦ ¢ƘŜ ǇǊƛƴǘ ǎƘŀƭƭ 
ōŜ ǇǊƻǘŜŎǘŜŘ ōȅ ƴƻƴπŦƭŀƳƳŀōƭŜ ǘǊŀƴǎǇŀǊŜƴǘ ƳŀǘŜǊƛŀƭΦ ²ƘŜǊŜ ƛƴǎǳŦŦƛŎƛŜƴǘ ǎǇŀŎŜ ƛǎ ŀǾŀƛƭŀōƭŜΣ 
ǘƘŜ ǇǊƛƴǘ ǎƘŀƭƭ ōŜ ǊŜŘǳŎŜŘ ƛƴ ǎƛȊŜΦ ! ŎƻǇȅ ƻŦ ǘƘŜ ǇǊƛƴǘ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ wŜŎƻǊŘ 
5ǊŀǿƛƴƎǎ ŀƴŘ ƛƴǎŜǊǘŜŘ ƛƴ ǘƘŜ hǇŜǊŀǘƛƴƎ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ LƴǎǘǊǳŎǘƛƻƴǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ōƭƻŎƪ 
ŘƛŀƎǊŀƳǎ ƻŦ ǘƘŜ ǇŀƴŜƭ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ƛƴǎƛŘŜ ŦǊƻƴǘ ŎƻǾŜǊǎ ǎƻ ǘƘŀǘ 
ƻǇŜǊŀǘƻǊǎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǇŜǊǎƻƴƴŜƭ ŀǊŜ ƳŀŘŜ ŀǿŀǊŜ ƻŦ ƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘΦ  

 

1.3.10 Ambient Conditions  

 

!ƭƭ tƭŀƴǘΣ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ŎƭƛƳŀǘŜ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ 
ŀƭǘƛǘǳŘŜ ǇǊŜǾŀƛƭƛƴƎ ŀǘ ǘƘŜ {ƛǘŜΦ ¢ƘŜǎŜ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ƎƛǾŜƴ ƛƴ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴǎΦ  

 

 

1.3.11 Date Schedules of Technical Information  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎƻƳǇƭŜǘŜ ŀƭƭ ǘƘŜ 5ŀǘŀ {ŎƘŜŘǳƭŜǎ ƻŦ ǘŜŎƘƴƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ 
¢ŜƴŘŜǊ 5ƻŎǳƳŜƴǘǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ŀƴȅ ŘŜǇŀǊǘǳǊŜ ƻǊ ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŀƴŘ ƴŀƳŜǎ 
ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ƻŦ ǎǳǇǇƭȅ ƻŦ ǘƘŜ tƭŀƴǘΣ {ƘƻǳƭŘ ƘŜ Ŧŀƛƭ ǘƻ Řƻ ǎƻΣ ǘƘŜƴ ǘƘŜ ¢ŜƴŘŜǊ Ƴŀȅ ƴƻǘ 
ǊŜŎŜƛǾŜ Ŧǳƭƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴΣ ŀƴŘ Ƴŀȅ ōŜ ƭƛŀōƭŜ ǘƻ ǊŜƧŜŎǘƛƻƴΦ  

 

1.3.12 Copies of Orders  

 

/ƻǇƛŜǎ ƻŦ ŀƭƭ ƻǊŘŜǊǎ ŦƻǊ ŀƭƭ ƳŀƧƻǊ tƭŀƴǘ ƛǘŜƳǎΣ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǎǳōŎƻƴǘǊŀŎǘ ǿƻǊƪǎ ǇƭŀŎŜŘ ǿƛǘƘ 
ǎǳǇǇƭƛŜǊǎ ŀƴŘ ǎǳōŎƻƴǘǊŀŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘǊƛǇƭƛŎŀǘŜ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ ƻǊŘŜǊǎ ǎƘŀƭƭ 
ƎƛǾŜ ƻǊ ǎƘŀƭƭ ōŜ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ Ŧǳƭƭ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭΣ tƭŀƴǘ ƻǊ ǿƻǊƪ ƻǊŘŜǊŜŘΦ  

 

/ƻǇƛŜǎ ƻŦ ŀƭƭ ƻǊŘŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜ ƻǊ ǿƛǘƘ ŀƴ 9ƴƎƭƛǎƘ ǘǊŀƴǎƭŀǘƛƻƴ 
ǿƘŜǊŜ ǘƘŜ ŀŎǘǳŀƭ ƻǊŘŜǊ ƛǎ ǇƭŀŎŜŘ ƛƴ ŀƴȅ ƻǘƘŜǊ ƭŀƴƎǳŀƎŜΦ  
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1.3.13 Standardization  

 

/ƻǊǊŜǎǇƻƴŘƛƴƎ ǇŀǊǘǎ ŀƴŘ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜ ǿƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜΦ ²ƘŜǊŜ ǊŜǉǳƛǊŜŘ ōȅ 
ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ǇŀǊǘǎ Ŏŀƴ ŀŎǘǳŀƭƭȅ ōŜ ƛƴǘŜǊŎƘŀƴƎŜŘΦ  

 

1.3.14 Foundations and Building Works  

 

Lƴ ƎŜƴŜǊŀƭΣ ŀƭƭ ōǳƛƭŘƛƴƎΣ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ ŦƻǳƴŘŀǘƛƻƴ ǳǇƻƴ ǿƘƛŎƘ Ǉƭŀƴǘ ǿƛƭƭ ōŜ ŜǊŜŎǘŜŘ ǿƛƭƭ ōŜ 
ŎƻƴǎǘǊǳŎǘŜŘ ōȅ ƻǘƘŜǊǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ Ǉƭŀƴ Ƙƛǎ ǿƻǊƪ ŀŎŎƻǊŘƛƴƎƭȅ ōȅΥ  

• {ǳōƳƛǘǘƛƴƎ ŀƭƭ Ƙƛǎ ŦƻǳƴŘŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘƛƳŜǎΣ ŀƴŘ  
• !ǊǊŀƴƎƛƴƎ ŦƻǊ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ŀƭƭ ŦƻǳƴŘŀǘƛƻƴ ōƻƭǘǎΣ ǘǊŜƴŎƘ ŎƻǾŜǊǎ ƪŜǊōǎ ŀƴŘ ƻǘƘŜǊ Ŏŀǎǘ ƛƴ 

ŎƻƳǇƻƴŜƴǘǎ ƛƴ ŀŘǾŀƴŎŜ ƻŦ ǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ tƭŀƴǘΦ  
 

²ƘŜǊŜ ŦƻǳƴŘŀǘƛƻƴǎ ŀƴŘ ōǳƛƭŘƛƴƎ ǿƻǊƪǎ ŀǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ƛƴŎƭǳŘŜŘ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘΣ ǘƘŜ 
ŀǇǇǊƻǇǊƛŀǘŜ ǊŀǘŜǎ ǎƘŀƭƭ ōŜ ŜƴǘŜǊŜŘ ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜ ƻŦ tǊƛŎŜǎΦ  

 

1.3.15 Inspection and Tests at Manufacturer's Works  

 

¢ƘŜ 9ƴƎƛƴŜŜǊǎ ŀƴŘ Ƙƛǎ Řǳƭȅ ŀǳǘƘƻǊƛȊŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƘŀƭƭ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ 
ǇǊŜƳƛǎŜǎ ŀǘ ŀƭƭ ǊŜŀǎƻƴŀōƭŜ ǘƛƳŜǎ ǘƻ ƛƴǎǇŜŎǘ ŀƴŘ ŜȄŀƳƛƴŜ ǘƘŜ ƳŀǘŜǊƛŀƭ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇ ƻŦ ǘƘŜ 
ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭΦ tƭŀŎŜ ŘǳǊƛƴƎ ƛǘǎ ƳŀƴǳŦŀŎǘǳǊŜ ǘƘŜǊŜ ŀƴŘ ƛŦ ǇŀǊǘ ƻŦ ǘƘŜ tƭŀƴǘ ƛǎ ōŜƛƴƎ 
ƳŀƴǳŦŀŎǘǳǊŜŘ ƻƴ ƻǘƘŜǊ ǇǊŜƳƛǎŜǎΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƻōǘŀƛƴ ǇŜǊƳƛǎǎƛƻƴ ŦƻǊ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻǊ 
Ƙƛǎ Řǳƭȅ ŀǳǘƘƻǊƛȊŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΣ ǘƻ ƛƴǎǇŜŎǘ ŀǎ ƛŦ ǘƘŜ tƭŀƴǘ ǿŀǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ƻƴ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊϥǎ ƻǿƴ ǇǊŜƳƛǎŜǎΦ {ǳŎƘ ƛƴǎǇŜŎǘƛƻƴΣ ŜȄŀƳƛƴŀǘƛƻƴ ƻǊ ǘŜǎǘƛƴƎΣ ƛŦ ƳŀŘŜΣ ǎƘŀƭƭ ƴƻǘ ǊŜƭƛŜǾŜ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦǊƻƳ ŀƴȅ ƻōƭƛƎŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΦ  

 

²ƘŜǊŜ ǘƘŜ tƭŀƴǘ ƛǎ ŀ ŎƻƳǇƻǎƛǘŜ ǳƴƛǘ ƻŦ ǎŜǾŜǊŀƭ ƛƴŘƛǾƛŘǳŀƭ ǇƛŜŎŜǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ŘƛŦŦŜǊŜƴǘ 
ǇƭŀŎŜǎΣ ƛǘ ǎƘŀƭƭ ōŜ ŀǎǎŜƳōƭŜŘ ŀƴŘ ǘŜǎǘŜŘ ŀǎ ƻƴŜ ŎƻƳǇƭŜǘŜ ǿƻǊƪƛƴƎ ǳƴƛǘΣ ŀǘ ǘƘŜ ƳŀƪŜǊϥǎ ǿƻǊƪǎΣ 
ǘƻ ǘƘŜ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘΣ Ŝǉǳŀƭ ǎǘŀƴŘŀǊŘ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ Ƙƛǎ ǇǊƻǇƻǎŜŘ ǇǊƻƎǊŀƳƳŜ ƻŦ ǘŜǎǘǎ ŦƻǊ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ ŀǇǇǊƻǾŀƭ ǘǿƻ 
ǿŜŜƪǎ ōŜŦƻǊŜ ǘƘŜ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ǘŜǎǘƛƴƎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƎƛǾŜ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀǘ ƭŜŀǎǘ ǎŜǾŜƴ ŎƭŜŀǊ Řŀȅǎ ƴƻǘƛŎŜ ƛƴ ǿǊƛǘƛƴƎ ƻŦ ǘƘŜ ŘŀǘŜ 
ƻƴ ŀƴȅ ǘƘŜ ǇƭŀŎŜ ŀǘ ǿƘƛŎƘ ŀƴȅ tƭŀƴǘ ǿƛƭƭ ōŜ ǊŜŀŘȅ ŦƻǊ ǘŜǎǘƛƴƎ ŀǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘ ŀƴŘ 
ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ǘƘŜǊŜǳǇƻƴ ŀǘ Ƙƛǎ ŘƛǎŎǊŜǘƛƻƴ ƴƻǘƛŦȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƻŦ Ƙƛǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ƛƴǎǇŜŎǘ 
ǎǳŎƘ ǇŀǊǘ ƻŦ ǘƘŜ tƭŀƴǘ ŀƴŘ ǎƘŀƭƭ ǘƘŜƴΣ ƻƴ ƎƛǾƛƴƎ ǘǿŜƴǘȅ ŦƻǳǊ ƘƻǳǊǎ ƴƻǘƛŎŜ ƛƴ ǿǊƛǘƛƴƎ ǘƻ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊΣ ŀǘǘŜƴŘ ŀǘ ǘƘŜ ǇƭŀŎŜ ǎƻ ƴŀƳŜŘ ǿƛǘƘƛƴ ǎŜǾŜƴ Řŀȅǎ ƻŦ ǘƘŜ ŘŀǘŜ ōȅ ǿƘƛŎƘ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ Ƙŀǎ ǎǘŀǘŜŘ ƛƴ Ƙƛǎ ƴƻǘƛŎŜ ǘƘŜ ǎŀƛŘ tƭŀƴǘ ǿƛƭƭ ōŜ ǊŜŀŘȅ ŦƻǊ ǘŜǎǘƛƴƎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
ŦƻǊǿŀǊŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƛȄ Řǳƭȅ ŎŜǊǘƛŦƛŜŘ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ǘŜǎǘ ǊŜŀŘƛƴƎǎ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ 
ǇŜǊŦƻǊƳŀƴŎŜ ŎǳǊǾŜǎ ŦƻǊ ƛǘŜƳǎ ǎǳŎƘ ŀǎ ǇǳƳǇǎΣ ŦŀƴǎΣ ŜǘŎΦ  



 

опт 

 

 

²ƘŜǘƘŜǊ ŀǘ ǘƘŜ ǇǊŜƳƛǎŜǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΣ ƻǊ ƻŦ ŀƴȅ ǎǳōŎƻƴǘǊŀŎǘƻǊΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΣ ŜȄŎŜǇǘ 
ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ǎƘŀƭƭ ǇǊƻǾƛŘŜΣ ŦǊŜŜ ƻŦ ŎƘŀǊƎŜΣ ǎǳŎƘ ƭŀōƻǳǊΣ ƳŀǘŜǊƛŀƭǎΣ ŜƭŜŎǘǊƛŎƛǘȅΣ 
ŦǳŜƭΣ ǿŀǘŜǊΣ ǎǘƻǊŜǎΣ ŀǇǇŀǊŀǘǳǎ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘǎ ŀǎ Ƴŀȅ ōŜ ǊŜŀǎƻƴŀōƭŜ ŘŜƳŀƴŘŜŘΣ ǘƻ ŎŀǊǊȅ ƻǳǘ 
ŜŦŦƛŎƛŜƴǘƭȅ ǎǳŎƘ ǘŜǎǘǎ ƻŦ ǘƘŜ tƭŀƴǘΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ /ƻƴǘǊŀŎǘΣ ŀƴŘ ǎƘŀƭƭ ƎƛǾŜ ŦŀŎƛƭƛǘƛŜǎ ǘƻ 
ǘƘŜ 9ƴƎƛƴŜŜǊΣ ƻǊ ǘƻ Ƙƛǎ ŀǳǘƘƻǊƛȊŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΣ ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǎǳŎƘ ǘŜǎǘƛƴƎΦ ²ƘŜǊŜ 
ƛƴǎǇŜŎǘƛƻƴ ƻǊ ǘŜǎǘƛƴƎ ƛǎ ǘƻ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǎǳōŎƻƴǘǊŀŎǘƻǊǎΩ ǿƻǊƪǎ ŀ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǇǊŜǎŜƴǘΦ  

 

²ƻǊƪǎ ǘŜǎǘǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ǎǳŎƘ ǘƘŀǘ ŘǳŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛǎ ƎƛǾŜƴ ǘƻ ǘƘŜ ǎƛǘŜ ŎƻƴŘƛǘƛƻƴǎ 
ǳƴŘŜǊ ǿƘƛŎƘ ǘƘŜ tƭŀƴǘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŦǳƴŎǘƛƻƴΦ ¢ƘŜ ǘŜǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ƎƛǾŜ ŀƭƭ ŘŜǘŀƛƭǎ ƻŦ ǎǳŎƘ 
ǘŜǎǘǎΦ  

 

!ǎ ŀƴŘ ǿƘŜƴ ŀƴȅ tƭŀƴǘ ǎƘŀƭƭ ƘŀǾŜ ǇŀǎǎŜŘ ǘƘŜ ǘŜǎǘǎ ǊŜŦŜǊǊŜŘ ǘƻ ƛƴ ǘƘƛǎ ŎƭŀǳǎŜΣ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ 
ƛǎǎǳŜ ǘƻ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀ ƴƻǘƛŦƛŎŀǘƛƻƴ ǘƻ ǘƘŀǘ ŜŦŦŜŎǘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƴƻǘ ǇŀŎƪ ŦƻǊ ǎƘƛǇƳŜƴǘ ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ tƭŀƴǘ ǳƴǘƛƭ ƘŜ Ƙŀǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ 
ǘƘŜ 9ƴƎƛƴŜŜǊ Ƙƛǎ ǿǊƛǘǘŜƴ ŀǇǇǊƻǾŀƭ ǘƻ ǘƘŜ ǊŜƭŜŀǎŜ ƻŦ ǎǳŎƘ ǇŀǊǘ ŦƻǊ ǎƘƛǇƳŜƴǘ ŀŦǘŜǊ ǘŜǎǘǎ ǊŜǉǳƛǊŜŘ 
ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘƛǎ ŎƭŀǳǎŜ ƘŀǾŜ ōŜŜƴ ŎƻƳǇƭŜǘŜŘ ǘƻ Ƙƛǎ ǎŀǘƛǎŦŀŎǘƛƻƴΦ  

 

1.3.16 Erection and Checking of Work  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǎƻƭŜƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘǊŀƴǎǇƻǊǘ ǘƻ ǘƘŜ {ƛǘŜΣ ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ 
ŀōƻǳǘ ǘƘŜ {ƛǘŜ ŀƴŘ ǘƘŜ ŜǊŜŎǘƛƻƴ ƻŦ ǘƘŜ tƭŀƴǘΦ !ǎ ŜŀŎƘ ǇŀǊǘ ƻŦ ǘƘŜ tƭŀƴǘ ƛǎ ŜǊŜŎǘŜŘΣ ƛǘ ǎƘŀƭƭ ōŜ 
ǎǳōƧŜŎǘ ǘƻ ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ƭƭ ǇŀǊǘǎ ǎƘŀƭƭ Ǉŀǎǎ ǎǳŎƘ ǘŜǎǘǎ ƻƴ {ƛǘŜ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ǇǊƻǾŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ 
/ƻƴǘǊŀŎǘ ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ŀƴȅ ǘŜǎǘǎΣ ǿƘƛŎƘ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ 
ǿƻǊƪǎΦ  

 

1.3.17 Supervision and Labor  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƭƭ ǎƪƛƭƭŜŘ ŀƴŘ ǳƴǎƪƛƭƭŜŘ ƭŀōƻǳǊ ŦƻǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪǎΦ 
¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ ŎƻƳǇŜǘŜƴǘ ǎǳǇŜǊǾƛǎƛƴƎ 9ƴƎƛƴŜŜǊ ŀƴŘ ǎǘŀŦŦ ƻƴ ǎƛǘŜ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŜǊŜŎǘƛƻƴ ŀƴŘ ƛƴǎǘǊǳŎǘƛƻƴ ǇŜǊƛƻŘǎΣ ŀƴŘ ǘƘŜǊŜŀŦǘŜǊ ŀǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ŘǳǊƛƴƎ ǘƘŜ 
ŘŜŦŜŎǘǎ ƭƛŀōƛƭƛǘȅ ǇŜǊƛƻŘΦ  

 

1.3.18 Specialist Subcontractors  

 



 

опу 

 

²ƘŜǊŜ {ǳōŎƻƴǘǊŀŎǘƻǊǎ ŀǊŜ ƴƻǘ ƴƻƳƛƴŀǘŜŘΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀǇǇƻƛƴǘ ǎǇŜŎƛŀƭƛǎǘ 
{ǳōŎƻƴǘǊŀŎǘƻǊǎ ŦƻǊ ŀƴȅ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ²ƻǊƪǎ ƛƴ ǿƘƛŎƘ ƘŜ ƘƛƳǎŜƭŦ ƛǎ ƴƻǘ ŀƴ ŜȄǇŜǊƛŜƴŎŜŘΣ 
ǊŜŎƻƎƴƛǎŜŘ ŀƴŘ ŀǇǇǊƻǾŜŘ ƻǇŜǊŀǘƻǊΦ  

 

1.3.19 Special Tools  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ƻƴŜ ŎƻƳǇƭŜǘŜ ǎŜǘ ƻŦ ŀƴȅ ǎǇŜŎƛŀƭ ǘƻƻƭǎ ŀƴŘ ŀǇǇƭƛŀƴŎŜǎ ƴŜŎŜǎǎŀǊȅ 
ŦƻǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴΣ ǘŜǎǘƛƴƎΣ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ŘƛǎƳŀƴǘƭƛƴƎ ƻŦ ǘƘŜ ǾŀǊƛƻǳǎ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ tƭŀƴǘ 
ǿƘŜǘƘŜǊ ƻŦ ŀ ƳŜŎƘŀƴƛŎŀƭ ƻǊ ŜƭŜŎǘǊƛŎŀƭ ƴŀǘǳǊŜΦ  

 

¢ƻƻƭǎ ŦƻǊ ŜŀŎƘ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ƴŜǿ ŀƴŘ ǳƴǳǎŜŘ ŀƴŘ ƪŜǇǘ ƛƴ ŀ ǿŀƭƭπ
ƳƻǳƴǘŜŘ ǎǘǊƻƴƎōƻȄ ƻǊ ōƻȄŜǎ ŜŀŎƘ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǎǳƛǘŀōƭŜ ƭƻŎƪ ŀƴŘ ǘǿƻ ƪŜȅǎΦ {ǳŎƘ ǘƻƻƭǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ŀƴŘ ŜǾŜǊȅ ǎŜǇŀǊŀǘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ōȅ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ŘǳǊƛƴƎ ǘƘŜ ŜǊŜŎǘƛƻƴ ƻŦ ǘƘŜ tƭŀƴǘΦ ¢ƘŜ Ŏƻǎǘ ƻŦ ǘƘŜǎŜ ǘƻƻƭǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊϥǎ ¢ŜƴŘŜǊΦ ¢ƘŜ ǎǘǊƻƴƎōƻȄ ƛǎ ǘƻ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ ƻǊ ƭŀōŜƭƭŜŘ ǿƛǘƘ ƛǘǎ ŘŜǎŎǊƛǇǘƛƻƴΦ 
9ŀŎƘ ǘƻƻƭ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ŀ ƭƛǎǘ ƻŦ ǘƻƻƭǎ ǎƘŀƭƭ ōŜ ŀŦŦƛȄŜŘ ƛƴǎƛŘŜ ǘƘŜ ōƻȄ ƭƛŘΦ wŀŎƪǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎŜǇŀǊŀǘŜ ǘƘŜ ǾŀǊƛƻǳǎ ƛǘŜƳǎΦ  

 

! ǇǊƻǾƛǎƛƻƴ Ƙŀǎ ōŜŜƴ ƳŀŘŜ ŦƻǊ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ǎŎƘŜŘǳƭŜ ǎǳŎƘ ǘƻƻƭǎ ŀƴŘ ŀǇǇƭƛŀƴŎŜǎ ƛƴ ǘƘŜ 
5ŀǘŀ {ŎƘŜŘǳƭŜǎ ŀƴŘ ŦƻǊ ƘƛƳ ǘƻ ǇǊƛŎŜ ŦƻǊ ǎǳŎƘ ǘƻƻƭǎ ŀƴŘ ŀǇǇƭƛŀƴŎŜǎ ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜ ƻŦ tǊƛŎŜǎΦ  

 

1.3.20 Installation, Operating and Maintenance Manuals  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ƛƭƭǳǎǘǊŀǘŜŘ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƳŀƴǳŀƭǎΦ 
¢ƘŜ Ƴŀƴǳŀƭǎ ǎƘŀƭƭ ōŜ ƛƴ ƻƴŜ ƻǊ ƳƻǊŜ ǾƻƭǳƳŜǎ ƛƴ ƻǊŘŜǊ ǘƻ ǎŜǇŀǊŀǘŜ ƭƛǘŜǊŀǘǳǊŜ ŦǊƻƳ ŘǊŀǿƛƴƎǎΣ 
ŜǘŎΦΣ ŀǎ ƴŜŎŜǎǎŀǊȅΦ  

 

¢ƘŜ Ƴŀƴǳŀƭǎ ǎƘŀƭƭ ƘŀǾŜ ǘŜȄǘǎ ƛƴ 9ƴƎƭƛǎƘΦ ¢ƘŜȅ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ 
ƻǇŜǊŀǘƛƴƎ ǇŜǊǎƻƴƴŜƭΥ  

 

ōύ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀƭƭ ǎȅǎǘŜƳǎ ƛƴǎǘŀƭƭŜŘΣ ƛƴŎƭǳŘƛƴƎ ŜƭŜŎǘǊƛŎ ƭƛƎƘǘƛƴƎ ŀƴŘ ǇƻǿŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴΣ 
ŜƭŜŎǘǊƻƴƛŎ ƛƴǎǘŀƭƭŀǘƛƻƴǎΣ ƳŜŎƘŀƴƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŀƛǊ ǎȅǎǘŜƳǎΣ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭǎ 
ǎȅǎǘŜƳǎΣ ŜǘŎΦ !ƴ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ŀƴŘ ǎƘƻǿƴ ƻƴ ŘǊŀǿƛƴƎǎ 
ŀƴŘ ƛƴ ǘƘŜ ƳŀƴǳŀƭǎΦ  

Ŏύ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀƭƭ tƭŀƴǘ ǎǳǇǇƭƛŜŘ ƛƴŎƭǳŘƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜǊǎϥ ƭŜŀŦƭŜǘǎΣ ǿƘƛŎƘ ŀǊŜ ǘƻ ōŜ 
ǎŎƘŜŘǳƭŜŘ ŦƻǊ Ŝŀǎȅ ǊŜŦŜǊŜƴŎŜΦ  

Řύ {ŎƘŜŘǳƭŜ ƻŦ ŀƭƭ tƭŀƴǘ ǎǳǇǇƭƛŜŘΣ ƎƛǾƛƴƎ ŘǳǘƛŜǎΣ ŜƭŜŎǘǊƛŎŀƭ ƭƻŀŘǎΣ ŜǘŎΦΣ  
Ŝύ {ŎƘŜŘǳƭŜ ƻŦ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜǊǎ όŀƴŘ ǘƘŜƛǊ ƭƻŎŀƭ ŀƎŜƴǘǎύ ƛƴŎƭǳŘƛƴƎ ƴŀƳŜǎΣ 

ŀŘŘǊŜǎǎŜǎΣ ǘŜƭŜǇƘƻƴŜΣ ǘŜƭŜȄ ŀƴŘ CŀȄ ƴǳƳōŜǊǎΦ  
Ŧύ Cǳƭƭȅ ŘŜǘŀƛƭŜŘ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǘŜǎǘƛƴƎ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ŀƭƭ ǇƭŀƴǘΣ 

ǿƘƛŎƘ ǿƛƭƭ ōŜ ǳƴŘŜǊǘŀƪŜƴ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ƛƴŎƭǳŘƛƴƎ ŘŜǘŀƛƭŜŘ ǎŎƘŜŘǳƭŜǎ ƻŦ ŎƘŜŎƪǎ ǘƻ 
ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ǇǊƛƻǊ ǘƻ ǇǳǘǘƛƴƎ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛƴǘƻ ƻǇŜǊŀǘƛƻƴΦ  



 

опф 

 

Ǝύ ¢ƘŜ {ǘŀǊǘπ¦Ǉ hǇŜǊŀǘƛƻƴ ŀƴŘ ǎƘǳǘ Řƻǿƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎȅǎǘŜƳǎΣ  
Ƙύ Cǳƭƭ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ƛƴŎƭǳŘƛƴƎ ǇƭŀƴƴŜŘ ƳŀƛƴǘŜƴŀƴŎŜ 

ǎŎƘŜŘǳƭŜǎ ƻǊ ŎƘŀǊǘǎ ƎƛǾƛƴƎ ŘŀƛƭȅΣ ǿŜŜƪƭȅΣ ƳƻƴǘƘƭȅΣ ǉǳŀǊǘŜǊƭȅΣ ƘŀƭŦ ȅŜŀǊƭȅ ŀƴŘ ŀƴƴǳŀƭ 
ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǊŜŎƻƳƳŜƴŘŜŘ ƭǳōǊƛŎŀƴǘǎ ŀƴŘ ǎǇŀǊŜǎΦ ¢Ƙƛǎ 
ǎƘƻǳƭŘ ŀƭǎƻ ƛƴŎƭǳŘŜ ŘŜǘŀƛƭǎ ƻŦ ǊƻǳǘƛƴŜ ƳŀƛƴǘŜƴŀƴŎŜ ǿƻǊƪ ǘƘŀǘ ǿƛƭƭ ōŜ ǿƛǘƘƛƴ ǘƘŜ 
ŎƻƳǇŜǘŜƴŎŜ ƻŦ ǘƘŜ ƴƻǊƳŀƭ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘŀŦŦΣ ŀƴŘ ƴƻǘƛŦƛŎŀǘƛƻƴ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ǿƻǊƪ 
ǘƘŀǘ ǿƛƭƭ ƘŀǾŜ ǘƻ ōŜ ŘƻƴŜ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ Ƙƛǎ ŀƎŜƴǘ ƻǊ ƻǘƘŜǊ ǎǇŜŎƛŀƭƛǎǘ ƻǇŜǊŀǘƻǊΦ  

ƛύ {ǇŀǊŜ ǇŀǊǘǎ ƭƛǎǘΦ  
Ƨύ Cŀǳƭǘ ŦƛƴŘƛƴƎ ŎƘŀǊǘǎΦ  
ƪύ wŜŎƻǊŘ ŘǊŀǿƛƴƎǎ ƻŦ ŀƭƭ ǎȅǎǘŜƳǎ ƛƴǎǘŀƭƭŜŘ ƛƴŎƭǳŘƛƴƎ ƎŜƴŜǊŀƭ ŀǊǊŀƴƎŜƳŜƴǘǎΣ ŎƻƴŘǳƛǘ ŀƴŘ 

ǿƛǊƛƴƎ ǘǊǳƴƪƛƴƎ ǎȅǎǘŜƳǎΣ tƭŀƴǘ ǊƻƻƳǎ ŘŜǘŀƛƭǎΣ ŀƛǊ ŀƴŘ ǿŀǘŜǊ ǎȅǎǘŜƳǎ Ŧƭƻǿ ǎƘŜŜǘǎΣ ǿƛǊƛƴƎ 
ŘƛŀƎǊŀƳǎΣ ŎƻƴǘǊƻƭ ǎŎƘŜƳŀǘƛŎǎ ŀƴŘ ǾŀƭǾŜ ŎƘŀǊǘǎΣ ŜǘŎΦΣ ǘƻ ŀ ǊŜŘǳŎŜŘ ǎŎŀƭŜΦ  

ƭύ /ŜǊǘƛŦƛŜŘ ǎǳǇǇƭƛŜǊϥǎ ŘǊŀǿƛƴƎǎ ƻŦ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜŘΣ ǿƘƛŎƘ ŀǊŜ ǘƻ ōŜ ǎŎƘŜŘǳƭŜŘ ŦƻǊ 
Ŝŀǎȅ ǊŜŦŜǊŜƴŎŜΦ  

Ƴύ /ƻǇƛŜǎ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ ŎǳǊǾŜǎΦ  
 

! ŎƻǇȅ ƻŦ ŜŀŎƘ Ƴŀƴǳŀƭ ŀǘ ƭŜŀǎǘ ƛƴ ŘǊŀŦǘ ŦƻǊƳ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǳǊ ǿŜŜƪǎ ōŜŦƻǊŜ ǎƘƛǇǇƛƴƎ 
ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ǿƘƛŎƘ ƛǘ ǊŜŦŜǊǎΦ ¢ƘŜ ŘǊŀŦǘ Ƴŀƴǳŀƭ ǎǳōƳƛǘǘŜŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŘŜǘŀƛƭǎ ƻŦ ŀƭƭ ƛǘŜƳǎ 
ƻŦ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǳƴƭŜǎǎ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀǇǇǊƻǾŜǎ ǎŜǇŀǊŀǘŜ ǎǳōƳƛǎǎƛƻƴ ƻŦ ŘŜǘŀƛƭǎ ƻŦ 
ǇŀǊǘƛŎǳƭŀǊ ƛǘŜƳǎΦ  

 

¢ƘŜ Ŧƛƴŀƭ ǾŜǊǎƛƻƴΣ ƳƻŘƛŦƛŜŘ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ŀƴȅ ŎƘŀƴƎŜǎ ƻƴ ǎƛǘŜ ŀƴŘ ŀƭƭ ǘŜǎǘ 
ǊŜǎǳƭǘǎ ŀƴŘ ŎŜǊǘƛŦƛŎŀǘŜǎ ŀǎ ǎǇŜŎƛŦƛŜŘΣ ǎƘŀƭƭ ōŜ ǇǊŜǎŜƴǘŜŘ ŀǎ ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜ ǘƘŜǊŜŀŦǘŜǊΦ  

 

{ƛȄ ŎƻǇƛŜǎ ƻŦ ŜŀŎƘ ǎŜǘ ƻŦ Ƴŀƴǳŀƭǎ ŀƴŘ ǘǿƻ /5ǎ ǎƘŀƭƭ ōŜ ƛǎǎǳŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ǘƘŜ tƭŀƴǘ 
ƛǎ ǎƘƛǇǇŜŘΦ  

 

9ŀŎƘ Ƴŀƴǳŀƭ ǎƘŀƭƭ ōŜ ŘǳǊŀōƭŜ ŀƴŘ ǇŜǊƳŀƴŜƴǘƭȅ ōƻǳƴŘ ǿƛǘƘƛƴ ŀ ǎǘƛŦŦ ōƛƴŘŜǊΦ ¢ƘŜ ŎƻǾŜǊ ƻŦ ŜŀŎƘ 
ōƛƴŘŜǊ ǎƘŀƭƭ ōŜ ŦƛƴƛǎƘŜŘ ǿƛǘƘ ŀ ōƭŀŎƪ ǿŀǘŜǊǇǊƻƻŦ ŀƴŘ ƎǊŜŀǎŜǇǊƻƻŦ ƳŀǘŜǊƛŀƭ ŀƴŘ ǘƘŜ ǘƛǘƭŜ ǇǊƛƴǘŜŘ 
ƛƴ ƎƻƭŘ ōƭƻŎƪ ƭŜǘǘŜǊƛƴƎ ƻƴ ǘƘŜ ŦǊƻƴǘ ŀƴŘ ƻƴ ǘƘŜ ǎǇƛƴŜΦ  

 

 

1.3.21 Spare Parts 

  

¢ƘŜ ¢ŜƴŘŜǊ ǎƘŀƭƭ ǎǳōƳƛǘ ǿƛǘƘ Ƙƛǎ ¢ŜƴŘŜǊ ǘƘŜ ŎƻƳǇƭŜǘŜŘ ǊŜƭŜǾŀƴǘ 5ŀǘŀ {ŎƘŜŘǳƭŜΣ ƭƛǎǘƛƴƎ ǘƘŜ 
ǊŜŎƻƳƳŜƴŘŜŘ ǎǇŀǊŜǎ ŀƴŘ ǘƘŜƛǊ ǇǊƛŎŜǎ ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ 
ǘƘŜ tƭŀƴǘ ŦƻǊ ǘǿƻ ȅŜŀǊǎ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴΦ ²ƘŜƴ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ǇǊƻǇƻǎŜŘ ƭƛǎǘ ƘŜ Ƴǳǎǘ ōŜŀǊ ƛƴ 
ƳƛƴŘ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǎǳŎƘ tƭŀƴǘ ƛƴ 9ǘƘƛƻǇƛŀΦ  

 

! ǎǳƳ Ƙŀǎ ōŜŜƴ ŀƭƭƻǿŜŘ ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜ ƻŦ tǊƛŎŜǎ ŦƻǊ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎΦ ¢ƘŜ 9ƴƎƛƴŜŜǊ 
ǎƘŀƭƭ ŘŜŎƛŘŜ ƻƴ ǿƘƛŎƘ ƻŦ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ǎǇŀǊŜ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘΦ ¢ƘŜ ǇǊƛŎŜǎ ƻŦ ǘƘŜ 
ǎǇŀǊŜ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ǾŀƭƛŘ ŦƻǊ ƻƴŜ ȅŜŀǊ ŦǊƻƳ ǘƘŜ ŀǿŀǊŘ ƻŦ ŎƻƴǘǊŀŎǘΣ ŀƴŘ ǘƘŜ 9ƴƎƛƴŜŜǊ ǿƛƭƭ ƎƛǾŜ 
ƛƴǎǘǊǳŎǘƛƻƴǎ ƻƴ ǿƘƛŎƘ ǎǇŀǊŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘƛƴ ǘƘƛǎ ǇŜǊƛƻŘΦ  



 

орл 

 

 

¢ƘŜ ǎǇŀǊŜ ǇŀǊǘǎ ǎƘŀƭƭ ŀǘ ƭŜŀǎǘ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǘŜƳǎΤ  

• /ƻƳǇƭŜǘŜ ǎŜǘ ƻŦ ǎǇŀǊŜ ŦǳǎŜǎ ƻǊ a/.ϥǎ ŀǎ ǊŜǉǳƛǊŜŘ  
• {ǇŀǊŜ Ŏƻƛƭǎ ŀƴŘ ŎƻƴǘŀŎǘƻǊǎ ŦƻǊ ǎǘŀǊǘŜǊǎ  
• wŜŎƻƳƳŜƴŘŜŘ ǎǇŀǊŜǎ ŦƻǊ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎ  
• .ŜŀǊƛƴƎ ŀƴŘ ƛƳǇŜƭƭŜǊǎ ŦƻǊ ǇǳƳǇǎΣ ƳƻǘƻǊǎΣ ŜǘŎΦ  
• {ǇŀǊŜ ƻǾŜǊƭƻŀŘǎ ŀƴŘ ŎƻƴǘŀŎǘǎ ŦƻǊ ǎǘŀǊǘŜǊǎ  
• wŜŎƻƳƳŜƴŘŜŘ ǎǇŀǊŜǎ ŦƻǊ ƎŜƴŜǊŀǘƻǊ ǎŜǘǎ ŀƴŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ  
• !ƴȅ ƻǘƘŜǊ ǎǇŀǊŜǎ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻŦ ǎǇŜŎƛŀƭƛȊŜŘ ŜǉǳƛǇƳŜƴǘ  
• {ǇŀǊŜǎ ŦƻǊ ŎǳǇ ǎŎǊŜŜƴǎ 
• {ǇŀǊŜǎ ŦƻǊ ǊƻǘƻǊ ǎǘǊŀƛƴŜǊǎ 
 

!ƭƭ ǎǇŀǊŜ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ƴŜǿΣ ǳƴǳǎŜŘ ŀƴŘ ǎǘǊƛŎǘƭȅ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜ ǿƛǘƘ ǘƘŜ ǇŀǊǘǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜȅ 
ŀǊŜ ƛƴǘŜƴŘŜŘ ŀǎ ǊŜǇƭŀŎŜƳŜƴǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ǘǊŜŀǘŜŘ ŀƴŘ ǇŀŎƪŜŘ ŦƻǊ ƭƻƴƎ ǎǘƻǊŀƎŜ ǳƴŘŜǊ ǘƘŜ 
ŎƭƛƳŀǘƛŎ ŎƻƴŘƛǘƛƻƴǎ ǇǊŜǾŀƛƭƛƴƎ ŀǘ ǘƘŜ {ƛǘŜΦ 9ŀŎƘ ǎǇŀǊŜ ǇŀǊǘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ ƻǊ ƭŀōŜƭƭŜŘ 
ƻƴ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ƛǘǎ ǇŀŎƪƛƴƎ ǿƛǘƘ ƛǘǎ ŘŜǎŎǊƛǇǘƛƻƴ ŀƴŘ ǇǳǊǇƻǎŜΣ ŀƴŘ ǿƘŜƴ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǎǇŀǊŜ 
ƛǎ ǇŀŎƪŜŘ ƛƴ ŀ ǎƛƴƎƭŜ ŎŀǎŜ ƻǊ ƻǘƘŜǊ ŎƻƴǘŀƛƴŜǊΣ ƎŜƴŜǊŀƭ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ƛǘǎ ŎƻƴǘŀƛƴŜǊǎ ŀƴŘ ƻǘƘŜǊ 
ǇŀŎƪŀƎŜǎ ǎƘŀƭƭ ōŜ ƳŀǊƪŜŘ ŀƴŘ ƴǳƳōŜǊŜŘ ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴƴŜǊ ŦƻǊ ǇǳǊǇƻǎŜǎ ƻŦ 
ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΦ  

 

!ƭƭ ŎŀǎŜǎΣ ŎƻƴǘŀƛƴŜǊǎ ƻǊ ƻǘƘŜǊ ǇŀŎƪŀƎŜǎ ŀǊŜ ƭƛŀōƭŜ ǘƻ ōŜ ƻǇŜƴŜŘ ŦƻǊ ǎǳŎƘ ŜȄŀƳƛƴŀǘƛƻƴ ŀǎ ǘƘŜ 
9ƴƎƛƴŜŜǊ Ƴŀȅ ǊŜǉǳƛǊŜ ŀƴŘ ǇŀŎƪƛƴƎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƻǇŜƴƛƴƎ ŀƴŘ ǎǳōǎŜǉǳŜƴǘ 
ǊŜǇŀŎƪƛƴƎΦ  

 

1.3.22 Labels and Plates  

 

LŘŜƴǘƛŦƛŎŀǘƛƻƴ ƭŀōŜƭǎ ƻŦ Ϧ¢ǊŀŦŦƻƭȅǘǎϦ ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘ ƳŀǘŜǊƛŀƭ ŜƴƎǊŀǾŜŘ ōƭŀŎƪ ƻƴ ǿƘƛǘŜ 
ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ŀƎǊŜŜŘΣ ǿƛǘƘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ р ƳƳ ϦƭƛƴƻϦ ǎǘȅƭŜ ƭŜǘǘŜǊǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ƻƴ ƻǊ 
ŀŘƧŀŎŜƴǘ ǘƻ ŀƭƭ ŜǉǳƛǇƳŜƴǘΣ ǾŀƭǾŜǎΣ ŎƻƴǘǊƻƭǎ ǎǿƛǘŎƘŜǎ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ƎŜŀǊΣ ōȅ ƳŜŀƴǎ ƻŦ ŀǘ ƭŜŀǎǘ 
ǘǿƻ ōǊŀǎǎ ǎŎǊŜǿǎ ƻǊ ǊƛǾŜǘǎ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ƳŜŀƴǎΦ  

 

5ŀƴƎŜǊ ƻǊ ǿŀǊƴƛƴƎ ǘŀōƭŜǎ ǎƘŀƭƭ ōŜ ŜƴƎǊŀǾŜŘ ǿƘƛǘŜ ƻƴ ǊŜŘΦ  

 

DƭǳŜΣ ŀǎ ǘƘŜ ƻƴƭȅ ƳŜŀƴǎ ƻŦ ŀǘǘŀŎƘƳŜƴǘ ƛǎ ǳƴŀŎŎŜǇǘŀōƭŜΦ  

 

!ƭƭ ƭŀōŜƭǎ ǎƘŀƭƭ ōŜ ƛƴ 9ƴƎƭƛǎƘΦ  

 

¢ƘŜ ƭŀōŜƭǎ ǎƘŀƭƭ ōŜŀǊ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΣ ǎǳŎƘ ŀǎ ƛƴŘƛŎŀǘƛƻƴΣ ŘŜǎƛƎƴŀǘƛƻƴ 
ŦǳƴŎǘƛƻƴ ŀƴŘΣ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅΣ ǇƘŀǎŜ ǾƻƭǘŀƎŜΣ ŎǳǊǊŜƴǘΣ ǇǊŜǎǎǳǊŜ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜΦ  

 



 

орм 

 

tƭŀǎǘƛŎ ŀŘƘŜǎƛǾŜ ǎǘǊƛǇ ƭŀōŜƭǎ ƻǊ ŀŘƘŜǎƛǾŜ ŘƛŜ ǎǘŀƳǇŜŘ ǘŀǇŜǎ ǿƛƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘΦ  

  

1.3.23 Dust, Insect and Vermin Proofing  

 

!ƭƭ tƭŀƴǘΣ ǿƘƛŎƘ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ƛƴƎǊŜǎǎ ƻŦ ŘǳǎǘΣ ǎƘŀƭƭ ōŜ ŜŦŦŜŎǘƛǾŜƭȅ Řǳǎǘ ǇǊƻƻŦŜŘΦ  

 

!ƭƭ tƭŀƴǘ ǎƘŀƭƭ ōŜ ǾŜǊƳƛƴ ǇǊƻƻŦŜŘΣ ǿƘŜǊŜ ƴƻ ǇǊƻǘŜŎǘƛƻƴ ƛǎ ŀŦŦƻǊŘŜŘ ƛƴ ƛǘǎ ƴƻǊƳŀƭ ƳŀƴǳŦŀŎǘǳǊŜŘ 
ŦƻǊƳΣ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƴƻ ƳŜŎƘŀƴƛŎŀƭ ōǊŜŀƪŘƻǿƴ ǎƘŀƭƭ ƻŎŎǳǊ ŘǳŜ ǘƻ ƛƴǘŜǊŦŜǊŜƴŎŜ ƻǊ ŘŀƳŀƎŜ ōȅ 
ǾŜǊƳƛƴΦ !ƭƭ ƳŀǘŜǊƛŀƭǎ ǳǎŜŘ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻǊ ŦƻǊ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǊŜǎƛǎǘŀƴǘ ǘƻ ŀǘǘŀŎƪǎ ōȅ 
ƛƴǎŜŎǘǎΣ ƳƛŎǊƻōƛƻƭƻƎƛŎŀƭ ƭƛŦŜ ƻǊ ƻǘƘŜǊ ƭƻŎŀƭ Ŧŀǳƴŀ ŀƴŘ ǎǳŎƘ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ 
ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

²ƘŜǊŜ ŎŀōƭŜǎ ŀǊŜ ƭŀƛŘ ƛƴ ǘǊŜƴŎƘŜǎΣ ǘƘŜ ǘǊŜƴŎƘŜǎ ǎƘŀƭƭ ōŜ ǘǊŜŀǘŜŘ ǿƛǘƘ ŀƴ ŀǇǇǊƻǾŜŘ ŀŘŘƛǘƛǾŜ ǘƻ 
ǇǊŜǾŜƴǘ ǘŜǊƳƛǘŜ ŀŎǘƛǾƛǘȅΣ ƻǊ ŀ ǘŜǊƳƛǘŜ ōŀǊǊƛŜǊ ǇǊƻǾƛŘŜŘΦ  

 

²ƘŜǊŜ ŎŀōƭŜǎ ŀǊŜ ƭŀƛŘ ƛƴ ǘǊŜƴŎƘŜǎΣ ǘƘŜ ǘǊŜƴŎƘŜǎ ǎƘŀƭƭ ōŜ ǘǊŜŀǘŜŘ ǿƛǘƘ ŀƴ ŀǇǇǊƻǾŜŘ ŀŘŘƛǘƛǾŜ ǘƻ 
ǇǊŜǾŜƴǘ ǘŜǊƳƛǘŜ ŀŎǘƛǾƛǘȅΣ ƻǊ ŀ ǘŜǊƳƛǘŜ ōŀǊǊƛŜǊ ǇǊƻǾƛŘŜŘΦ  

 

²ƘŜǊŜ ǇŀƴŜƭǎ ƻǊ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ǎŜŀƭŜŘΣ ŀŘŜǉǳŀǘŜ ǇǊƻǾƛǎƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƻ ŘƛǎǎƛǇŀǘŜ ƘŜŀǘ 
ǎƻ ǘƘƻǎŜ ŜƭŜŎǘǊƛŎŀƭ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ƴƻǘ ǎǳōƧŜŎǘ ǘƻ ŀƴȅ ŦƻǊƳ ƻŦ ŘŜǊǘŀƛƴƎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ 
ǳƴŀŎŎŜǇǘŀōƭŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜǎΦ  

  

1.3.24 Alternatives  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ Ƴŀƛƴ ¢ŜƴŘŜǊ ǎƘŀƭƭ ŎƻƳǇƭȅ Ŧǳƭƭȅ ǿƛǘƘ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ƘƻǿŜǾŜǊ ŀǘ ƭƛōŜǊǘȅ ǘƻ ƛƴŎƭǳŘŜ ŀŘŘƛǘƛƻƴŀƭ ŀƭǘŜǊƴŀǘƛǾŜ ƛǘŜƳǎ ƻŦ tƭŀƴǘΣ ǿƘƛŎƘ Řƻ 
ƴƻǘ ŎƻƳǇƭŜǘŜƭȅ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘǿƻ ǇŀǊŀƎǊŀǇƘǎ ŀǊŜ ŦǳƭŦƛƭƭŜŘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ŘŜǘŀƛƭŜŘ ŘŜǎŎǊƛǇǘƛƻƴǎ ƻŦ ŀƭǘŜǊƴŀǘƛǾŜǎ ŀƴŘ ƘŜ ǎƘŀƭƭ 
ŘǊŀǿ ŀǘǘŜƴǘƛƻƴ ǘƻ ŀƴȅ ŀǎǇŜŎǘ ƻŦ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘΣ ǿƘƛŎƘ ŘƻŜǎ ƴƻǘ Ŧǳƭƭȅ ŎƻƳǇƭȅΣ ǿƛǘƘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ ¢ƘŜǎŜ ŘŜǘŀƛƭŜŘ ŘŜǎŎǊƛǇǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ŀƴŘ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ 
ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ƳŀȅΣ ŀŦǘŜǊ ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ōŜ ƛƴŎƭǳŘŜŘ ŀƳƻƴƎ 
ǘƘŜ /ƻƴǘǊŀŎǘ ŘƻŎǳƳŜƴǘǎ ŀƴŘ ŜŀŎƘ ƛǘŜƳ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ƛǘΦ 
!ǇǇǊƻǾŀƭ ƻŦ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ŘŜǎŎǊƛǇǘƛƻƴ ǎƘŀƭƭ ƴƻǘ ƛƴŎƭǳŘŜ ŀǇǇǊƻǾŀƭ ƻŦ ŀƴȅ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǳƴƭŜǎǎ ǘƘŜ ŘŜǇŀǊǘǳǊŜ ƛǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ 
ƛƴ ǿǊƛǘƛƴƎΦ  

 



 

орн 

 

²ƘŜǊŜ tƭŀƴǘ ŘƛŦŦŜǊǎ ŦǊƻƳ ǘƘŀǘ ǎǇŜŎƛŦƛŜŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘƻǳƭŘ ǎǳōƳƛǘ ǿƛǘƘ Ƙƛǎ ¢ŜƴŘŜǊ ŘǊŀǿƛƴƎǎ 
ǎƘƻǿƛƴƎ ŀƴȅ ŀƳŜƴŘƳŜƴǘǎ ƻŦ ǎȅǎǘŜƳ ŘŜǎƛƎƴ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎǳƛǘ ǘƘŜ tƭŀƴǘΦ ¢ƘŜ 9ƴƎƛƴŜŜǊ ǿƛƭƭ 
ŜƛǘƘŜǊ ŀǇǇǊƻǾŜ ǘƘŜǎŜ ŘǊŀǿƛƴƎǎ ƻǊ ƛǎǎǳŜ ƻǘƘŜǊǎ ƛŦ ƘŜ ŀǇǇǊƻǾŜǎ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ŎƻƴŎŜǊƴŜŘΦ  

 

¢ƘŜ 9ƴƎƛƴŜŜǊ ƘƻǿŜǾŜǊΣ Ƴŀȅ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ŀŎŎŜǇǘ ŀƴȅ ŀƭǘŜǊƴŀǘƛǾŜ Ǉǳǘ ŦƻǊǿŀǊŘΦ  

 

1.4 Testing and Commissioning  

 

1.4.1 General  

 

!ǎ Ƴŀƴȅ ǘŜǎǘǎ ŀǎ ƛƴ ǘƘŜ ƻǇƛƴƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀǊŜ ǇƻǎǎƛōƭŜ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǘƻƎŜǘƘŜǊΦ CƻǳǊ 
ŎƻǇƛŜǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ǊŜŎƻǊŘǎ ƻŦ ŀƭƭ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŦǳǊƴƛǎƘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ƭƭ ƳŀǘŜǊƛŀƭΣ ǿƘƛŎƘ ƛǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘŜǎǘǎ ŀǘ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎΣ Ƴǳǎǘ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ Ǉŀǎǎ 
ǎǳŎƘ ǘŜǎǘǎ ōŜŦƻǊŜ ōŜƛƴƎ ǇŀƛƴǘŜŘ ƻǊ ƻǘƘŜǊǿƛǎŜ ŎƻŀǘŜŘΦ 

 

!ƭƭ ǘŜǎǘ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǘƻ ŀǇǇǊƻǾŀƭ ŀƴŘ ǎƘŀƭƭ ōŜ ŎŀƭƛōǊŀǘŜŘ ōȅ ŀ ŎƻƳǇŜǘŜƴǘ ŀǎ Ƴŀȅ ōŜ 
ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

Cǳƭƭ ǿƛǘƴŜǎǎŜŘ ǘŜǎǘƛƴƎ ŀƴŘ ƛƴǎǇŜŎǘƛƻƴǎ ǿƛƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ƻǳǊ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘΣ 
ƛƴŎƭǳŘƛƴƎΥ  

• !ƭƭ ǇǳƳǇǎ  
• !ƭƭ ƳƻǘƻǊǎ  
• ±ŀƭǾŜǎΣ !ŎǘǳŀǘƻǊǎ tŜƴǎǘƻŎƪǎ  
• {ǘŀƴŘōȅ ŘƛŜǎŜƭ Ǉƭŀƴǘ  
• /ƘŜƳƛŎŀƭ ŘƻǎƛƴƎ Ǉƭŀƴǘ  
• 9ƭŜŎǘǊƛŎŀƭ {ǿƛǘŎƘƎŜŀǊ ŀƴŘ aƻǘƻǊ /ƻƴǘǊƻƭ tŀƴŜƭǎ  
• 9ƭŜŎǘǊƛŎŀƭ ǊŜǘƛŎǳƭŀǘƛƻƴ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴǎ  
• hǘƘŜǊ ƛǘŜƳǎ ŀǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ǎƘŀƭƭ ōŜ ƛƴǎǇŜŎǘŜŘ ŀƴŘ ǘŜǎǘŜŘΦ  

 

!ƭƭ ƳŀƧƻǊ ƛǘŜƳǎ ƻŦ Ǉƭŀƴǘ ǎƘŀƭƭ ōŜ ƻŦŦŜǊŜŘ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ǇǊƛƻǊ ǘƻ ǘƘŜƛǊ ōŜƛƴƎ ŘƛǎǇŀǘŎƘŜŘ ŦǊƻƳ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ƻǊ Ƙƛǎ {ǳōŎƻƴǘǊŀŎǘƻǊϥǎ ǿƻǊƪǎΦ  

 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘǿƻ ǿŜŜƪǎ ƴƻǘƛŎŜ ƛƴ ǿǊƛǘƛƴƎ ǘƻ ŀǘǘŜƴŘ ǿƻǊƪǎ ǘŜǎǘǎΦ ¢ƘŜ 9ƴƎƛƴŜŜǊ 
ƳŀȅΣ ŀǘ Ƙƛǎ ŘƛǎŎǊŜǘƛƻƴΣ ŦƻǊŜƎƻ ǘƘŜ ǿƛǘƴŜǎǎƛƴƎ ƻŦ ŀƴȅ ǘŜǎǘǎΦ Lƴ ǎǳŎƘ ƛƴǎǘŀƴŎŜǎΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ 
ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ǊŜǉǳƛǊŜŘ ǘŜǎǘǎ ŎŀǊǊƛŜŘ ƻǳǘΣ ŀƴŘ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘŜǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ 
9ƴƎƛƴŜŜǊϥǎ ŀǇǇǊƻǾŀƭ ƛǎ ǊŜǉǳƛǊŜŘ ōŜŦƻǊŜ ǎƘƛǇƳŜƴǘ ǘƻ ǎƛǘŜΦ CƻǊƳŀƭ ǘŜǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ 
ƛƴ ǘǊƛǇƭƛŎŀǘŜ ƛƴ ŀƭƭ ŎŀǎŜǎΦ ¢ƘŜ 9ƴƎƛƴŜŜǊ ǿƛƭƭ ƎƛǾŜ ŀǘ ƭŜŀǎǘ ǘǿŜƴǘȅπŦƻǳǊ ƘƻǳǊǎ ǿǊƛǘǘŜƴ ƴƻǘƛŎŜ ƻŦ Ƙƛǎ 
ƛƴǘŜƴǘƛƻƴ ǘƻ ŀǘǘŜƴŘ ǘƘŜ ǘŜǎǘǎΦ  



 

оро 

 

 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ŜƴǘƛǘƭŜŘ ŀǘ ŀƭƭ ǊŜŀǎƻƴŀōƭŜ ǘƛƳŜǎ ŘǳǊƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜ ǘƻ ƛƴǎǇŜŎǘ ŜȄŀƳƛƴŜ 
ŀƴŘ ǘŜǎǘ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ǇǊŜƳƛǎŜǎ ǘƘŜ ƳŀǘŜǊƛŀƭǎΣ ǿƻǊƪƳŀƴǎƘƛǇ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ŀƭƭ 
Ǉƭŀƴǘ ǘƻ ōŜ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΦ LŦ ǘƘŜ Ǉƭŀƴǘ ƻǊ ŀƴȅ ǇŀǊǘ ǘƘŜǊŜƻŦ ƛǎ ōŜƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜŘ 
ŀǘ ŀ Ǉƭŀƴǘ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ƘŜ ǎƘŀƭƭ ƻōǘŀƛƴ ŦƻǊ ǘƘŜ 9ƴƎƛƴŜŜǊ ǇŜǊƳƛǎǎƛƻƴ ǘƻ ƛƴǎǇŜŎǘΣ 
ŜȄŀƳƛƴŜ ŀƴŘ ǘŜǎǘ ǎǳŎƘ Ǉƭŀƴǘ ŀǎ ƛǎ ǊŜǉǳƛǊŜŘΦ !ƴȅ ǎǳŎƘ ŜȄŀƳƛƴŀǘƛƻƴΣ ƛƴǎǇŜŎǘƛƻƴ ƻǊ ǘŜǎǘƛƴƎ ŘƻŜǎ 
ƴƻǘ ǊŜƭƛǾŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƻŦ Ƙƛǎ ƻōƭƛƎŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΦ  

 

²ƘŜǊŜ ǘƘŜ /ƻƴǘǊŀŎǘ ǇǊƻǾƛŘŜǎ ŦƻǊ ǘŜǎǘƛƴƎ ƻƴ ǘƘŜ ǇǊŜƳƛǎŜǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƻǊ ŀƴȅ 
ǎǳōŎƻƴǘǊŀŎǘƻǊΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŦǊŜŜ ƻŦ ŎƘŀǊƎŜ ŀƭƭ ŀǎǎƛǎǘŀƴŎŜΣ ƭŀōƻǳǊΣ ƳŀǘŜǊƛŀƭǎΣ 
ŜƭŜŎǘǊƛŎƛǘȅΣ ŦǳŜƭΣ ǿŀǘŜǊΣ ǎǘƻǊŜǎΣ ŀǇǇŀǊŀǘǳǎ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘǎ ŀǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ŀƴŘ ǊŜŀǎƻƴŀōƭȅ 
ŘŜƳŀƴŘŜŘ ŦƻǊ ŎŀǊǊȅƛƴƎ ƻǳǘ ƻŦ ǘƘŜ ǘŜǎǘǎΦ  

 

LŦ ŀŦǘŜǊ ƛƴǎǇŜŎǘƛƴƎΣ ŜȄŀƳƛƴƛƴƎ ƻǊ ǘŜǎǘƛƴƎ ŀƴȅ Ǉƭŀƴǘ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘƻǳƭŘ ŘŜŎƛŘŜ ǘƘŀǘ ǎǳŎƘ Ǉƭŀƴǘ 
ǘƘŜǊŜƻŦ ƛǎ ŘŜŦŜŎǘƛǾŜ ƻǊ ƴƻǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ /ƻƴǘǊŀŎǘ ƘŜ Ƴŀȅ ǊŜƧŜŎǘ ǘƘŜ ǎŀƛŘ Ǉƭŀƴǘ ƻǊ ǇŀǊǘ 
ǘƘŜǊŜƻŦ ōȅ ƎƛǾƛƴƎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΣ ǿƛǘƘƛƴ ŀ ǊŜŀǎƻƴŀōƭŜ ǘƛƳŜΣ ǿǊƛǘǘŜƴ ƴƻǘƛŎŜ ƻŦ ǎǳŎƘ ŀ ǊŜƧŜŎǘƛƻƴΣ 
ǎǘŀǘƛƴƎ ǘƘŜǊŜƛƴ ǘƘŜ ǊŜŀǎƻƴ ŦƻǊ ǊŜƧŜŎǘƛƻƴΦ  

 

1.4.2 Tests at Manufacturers Works  

 

!ƭƭ ŜƭŜŎǘǊƛŎŀƭ Ǉƭŀƴǘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎΦ  

 

Lƴ ǇŀǊǘƛŎǳƭŀǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ ǎǇŜŎƛŦƛŎ ƛǘŜƳǎΥ  

 

/ƻƴǘǊƻƭ tŀƴŜƭǎ ŀƴŘ {ǿƛǘŎƘƎŜŀǊ  

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ ŜŀŎƘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ōŜŦƻǊŜ ǘƘŜ ǇŀƴŜƭ ƛǎ ŘƛǎǇŀǘŎƘŜŘ 
ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎΥ  

• ±ƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴ  
• LƴǎǇŜŎǘƛƻƴ ƻŦ ǇǊƻǾƛǎƛƻƴǎ ŦƻǊ ŎŀōƭŜ ŜƴǘǊƛŜǎ  
• /ƘŜŎƪƛƴƎ ŀŎŎŜǎǎΣ ǘȅǇŜ ƻŦ ŎŀōƭŜ ƎƭŀƴŘΣ ŜǘŎΦ  
• IƛƎƘ ǾƻƭǘŀƎŜ ǇƻǿŜǊ ŦǊŜǉǳŜƴŎȅ ǇǊŜǎǎǳǊŜ ǘŜǎǘ ŀǘ н ƪ± ŦƻǊ м ƳƛƴǳǘŜΣ ŦƻƭƭƻǿŜŘ ōȅ ŀƴ 

ƛƴǎǳƭŀǘƛƻƴ ǘŜǎǘΦ ¢ƘŜ ǊŜƭŀȅǎ ǿƛǘƘ ǾŀǊƛŀōƭŜ ŎƻƴǘǊƻƭƭŜŘ ǎǳǇǇƭȅ ǘƻ ŜƴǎǳǊŜ ǊŜƭŀȅǎ ŎƭƻǎŜ ŀǘ ур҈ 
ƴƻƳƛƴŀƭ ǾƻƭǘŀƎŜ ŀƴŘ ƘƻƭŘ ŎƭƻǎŜŘ Řƻǿƴ ǘƻ ср҈ ƴƻƳƛƴŀƭ ǾƻƭǘŀƎŜ  

• ¢Ŝǎǘ ǘǊƛǇǇƛƴƎ ƻŦ ǊŜƭŀȅǎ ƻŎŎǳǊǎ ŀǘ сл҈ ƴƻƳƛƴŀƭ ǾƻƭǘŀƎŜ  
• hōǎŜǊǾŜ ŀƴȅ ǎǇŜŎƛŀƭ ǘŜǎǘǎ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ  
• LƴƧŜŎǘƛƻƴ ǘŜǎǘƛƴƎ ƻŦ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ ŦƻǊ ŎƻǊǊŜŎǘ ǇƻƭŀǊƛǘȅ ŀƴŘ ǊŀǘƛƻΣ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ 

ǊŜƭŀȅǎ ŦƻǊ ŎƻǊǊŜŎǘ ƻǇŜǊŀǘƛƻƴΦ  
• CǳƴŎǘƛƻƴŀƭ ǘŜǎǘƛƴƎ ƛƴŎƭǳŘƛƴƎ ǎƛƳǳƭŀǘƛƻƴ ƻŦ ƻǇŜǊŀǘƛƻƴ ƻŦ ǎŜǉǳŜƴŎŜ ŎƻƴǘǊƻƭǎ όŜΦƎΦ ƭŜǾŜƭ 

ŎƻƴǘǊƻƭǎΣ ŜǘŎΦύ  
• /ƘŜŎƪƛƴƎ ƻŦ ǘƛƳŜ ŘŜƭŀȅ ǎŜǘǘƛƴƎǎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ǎŜǘǘƛƴƎ  
• /ƘŜŎƪƛƴƎ ƻŦ ŦǳǎŜǎΣ a/.ϥǎ ŀƴŘ a//.ϥǎ ŜǘŎΦ ŦƻǊ ŎƻǊǊŜŎǘ ǘȅǇŜ ŀƴŘ ǊŀǘƛƴƎ  



 

орп 

 

• /ƘŜŎƪ ƛƴǘŜǊπƭƻŎƪǎ  
• !ƴȅ ƻǘƘŜǊ ǘŜǎǘǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻǊ Ƙƛǎ wŜǇǊŜǎŜƴǘŀǘƛǾŜΦ  

 

9ƭŜŎǘǊƛŎ aƻǘƻǊǎ  

 

9ƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ƘŀǾƛƴƎ ŀ ǊŀǘƛƴƎ ƻŦ мм Y² ƻǊ ƭŜǎǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ пффф 
¢ŀōƭŜ слΦоΦмΦп ŎƻƭǳƳƴ р ŘŜǎƛƎƴŀǘŜŘ ϦwƻǳǘƛƴŜ /ƘŜŎƪϦΦ  

 

aƻǘƻǊǎ ƘŀǾƛƴƎ ŀ ǊŀǘƛƴƎ ƻŦ ƳƻǊŜ ǘƘŀƴ мм Y² ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ пффф ¢ŀōƭŜ 
слΦоΦмΦп ŎƻƭǳƳƴ о ŘŜǎƛƎƴŀǘŜŘ Ϧ.ŀǎƛŎϦΦ  

 

!ƭƭ Ǌƻǘŀǘƛƻƴŀƭ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ǿƛǘƘ ǘƘŜ ƳƻǘƻǊ ǎŜǘ ǳǇ ƛƴ ƴƻǊƳŀƭ 
ǿƻǊƪƛƴƎ ǇƻǎƛǘƛƻƴΣ ƛΦŜΦ ŜƛǘƘŜǊ ƘƻǊƛȊƻƴǘŀƭ ƻǊ ǾŜǊǘƛŎŀƭ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ŘǊƛǾŜ 
ŀǇǇƭƛŎŀǘƛƻƴΦ  

 

aƻǘƻǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ ŘƛǎǇŀǘŎƘŜŘ ŦƻǊ ǿƻǊƪǎ ŀǎǎŜƳōƭȅ ǿƛǘƘ ŀǎǎƻŎƛŀǘŜŘ ƳŜŎƘŀƴƛŎŀƭ Ǉƭŀƴǘ ǳƴǘƛƭ ǘŜǎǘ 
ŎŜǊǘƛŦƛŎŀǘŜǎ ƘŀǾŜ ōŜŜƴ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

9ƭŜŎǘǊƛŎŀƭ ƳƻǘƻǊǎ ǊŀǘŜŘ мм Y² ŀƴŘ ŀōƻǾŜ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŦƻǊ ǾƛōǊŀǘƛƻƴ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǇǊƛƴŎƛǇƭŜǎ ŎƻƴǘŀƛƴŜŘ ƛƴ L{h офпрΣ ŀƴŘ .{ пффф tŀǊǘ рлΦ  

 

!ǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎΣ ǘƘŜ ǘŜǎǘǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜΣ ŀǎ ŀǇǇƭƛŎŀōƭŜΥ  

• 5ŜǘŀƛƭŜŘ ƭƻŀŘ ǘŜǎǘǎ ƻǊ ǘȅǇŜ ǘŜǎǘǎ ƻƴ ŜŀŎƘ ƳƻǘƻǊ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜΣ ŜŦŦƛŎƛŜƴŎȅΣ 
ǎǇŜŜŘ ŀƴŘ ǇƻǿŜǊ ŦŀŎǘƻǊΣ ŀǘ ŘƛŦŦŜǊŜƴǘ ƭƻŀŘǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ƴƻπƭƻŀŘ ǘƻ ммл҈ ƻŦ ǘƘŜ Ŏƻƴǘƛƴǳƻǳǎ 
ƳŀȄƛƳǳƳ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ƳƻǘƻǊΦ  

• hǇŜƴπŎƛǊŎǳƛǘ ǘŜǎǘ  
• {ƘƻǊǘπŎƛǊŎǳƛǘ ƻǊ ƭƻŎƪŜŘπǊƻǘƻǊ ǘŜǎǘ  
• ±ƻƭǘŀƎŜ ƻǊ ǇǊŜǎǎǳǊŜ ǘŜǎǘǎ  
• hǾŜǊπǎǇŜŜŘ ǘŜǎǘ  
• Lƴǎǳƭŀǘƛƻƴ ǘŜǎǘ  

 

IƛƎƘ ǾƻƭǘŀƎŜ ŀƴŘ ƛƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜ ǘŜǎǘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƘŜƴ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ŀǊŜ ƘƻǘΦ  

 

¢ƘŜ ǇƻǿŜǊ ŀƴŘ ǇƻǿŜǊ ŦŀŎǘƻǊ ƳŜŀǎǳǊƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ƛƴ ǎǳŎƘ ŀ Ǉƻǎƛǘƛƻƴ ŀǎ 
ǘƻ ŀƭƭƻǿ ŦƻǊ ŀƭƭ ƭƻǎǎŜǎ ƛƴ ǘƘŜ ŎƻƳǇƭŜǘŜ ǎȅǎǘŜƳ ŀƴŘ ƴƻǘ ŦƻǊ ǘƘŜ ƳƻǘƻǊ ŀƭƻƴŜΦ  

 

tǳƳǇǎŜǘǎ  

 



 

орр 

 

9ŀŎƘ ǇǳƳǇ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅ ǿƛǘƘ ƛǘǎ ƻǿƴ ƳƻǘƻǊ ƻǾŜǊ ƛǘǎ Ŧǳƭƭ ǿƻǊƪƛƴƎ ǊŀƴƎŜΦ  

 

9ŀŎƘ ǇǳƳǇ ǎƘŀƭƭ ōŜ Ǌǳƴ ŀƴŘ ǘŜǎǘǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ ромс tŀǊǘ мΣ ƻǊ ƻǘƘŜǊ 
ǎǘŀƴŘŀǊŘǎ ŀǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǇŜǊŦƻǊƳŀƴŎŜΣ ǇƻǿŜǊ ŀōǎƻǊōŜŘ ŀƴŘ 
ŜŦŦƛŎƛŜƴŎȅ ƳŜŜǘ ǘƘŜ ƎǳŀǊŀƴǘŜŜŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ 5ŀǘŀ {ŎƘŜŘǳƭŜǎΦ  

 

9ŀŎƘ ǇǳƳǇǎŜǘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŦƻǊ ŜŦŦƛŎƛŜƴŎȅ ŀǘ ŜŀŎƘ ƘŜŀŘκ ǉǳŀƴǘƛǘȅκ ǎǇŜŜŘ Řǳǘȅκ  

 

¢ƘŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀƭƭ ǎƘŀŦǘ ōŜŀǊƛƴƎǎΣ ǘƘǊǳǎǘ ōŜŀǊƛƴƎǎ ŀƴŘ ŘƛǊŜŎǘƭȅ ŘǊƛǾŜƴ 
ŀǳȄƛƭƛŀǊƛŜǎΣ ƻǊ ǿƘŜǊŜ ǘƘƛǎ ƛǎ ƛƳǇǊŀŎǘƛŎŀōƭŜΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǘŀǘŜ ǿƘŀǘ ŀƭƭƻǿŀƴŎŜǎ ǎƘŀƭƭ ōŜ 
ƳŀŘŜ ŦƻǊ ǘƘŜ ƭƻǎǎŜǎ ƛƴŎǳǊǊŜŘ ōȅ ǘƘŜǎŜ ƛǘŜƳǎ ŀƴŘ ǎƘŀƭƭ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜǎŜ 
ŀƭƭƻǿŀƴŎŜǎ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ ǎǇŜŜŘ ƻŦ ǘƘŜ ǇǳƳǇ ǎƘŀƭƭ ōŜ ǎǘŀǘŜŘ ǿƘŜƴ ǊŜŎƻǊŘƛƴƎ ǾŀǊƛƻǳǎ ǊŜŀŘƛƴƎǎ ƻŦ ƘŜŀŘκ ǉǳŀƴǘƛǘȅ 
ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǘƘŜ ǇǳƳǇΦ IŜŀŘκǉǳŀƴǘƛǘȅ ŎǳǊǾŜǎ ŀƴŘ ǇǳƳǇ ŜŦŦƛŎƛŜƴŎȅ κ ǉǳŀƴǘƛǘȅ ŎǳǊǾŜǎ ǎƘŀƭƭ ōŜ 
ŘǊŀǿƴ ŀǎ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŎǳǊǾŜ ƻŦ ƻǾŜǊŀƭƭ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǘƘŜ ǇǳƳǇ ǎŜǘ ŀƴŘ 
ǇƻǿŜǊ ŀōǎƻǊōŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ǉǳŀƴǘƛǘȅ ǎƘŀƭƭ ōŜ ŘǊŀǿƴΦ LŦ ƴŜŎŜǎǎŀǊȅΣ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ƳƻǘƻǊ 
ŜŦŦƛŎƛŜƴŎƛŜǎ ƻōǘŀƛƴŜŘ ŘǳǊƛƴƎ ǘƘŜ ƳƻǘƻǊ ǿƻǊƪǎ ǘŜǎǘǎ Ƴŀȅ ōŜ ǳǎŜŘΦ ¢ƘŜ ŎǳǊǾŜ ǇǊƻŘǳŎŜŘ ǎƘŀƭƭ ōŜ 
ǳǎŜŘ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŀǘ ǘƘŜ tƭŀƴǘ ǿƛƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƳŜŜǘƛƴƎ ǘƘŜ Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ƻǇŜǊŀǘƛƴƎ 
ŎƻƴŘƛǘƛƻƴǎ ŀǘ ǎƛǘŜΦ  

 

¢ƘŜ ǇǳƳǇ ǎŜǘ ǎƘŀƭƭ ōŜ ŦǊŜŜ ŦǊƻƳ ŎŀǾƛǘŀǘƛƻƴǎ ŀƴŘ ǾƛōǊŀǘƛƻƴ ƻǾŜǊ ǘƘŜ ǿƘƻƭŜ ǿƻǊƪƛƴƎ ǊŀƴƎŜΦ  

 

tǳƳǇ ŎŀǎǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ŀ ǇǊŜǎǎǳǊŜ ǘŜǎǘ ƻŦ мΦр ǘƛƳŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ǇǊŜǎǎǳǊŜ ƻōǘŀƛƴŜŘ 
ǿƛǘƘ ǘƘŜ ŘŜƭƛǾŜǊȅ ǾŀƭǾŜ ŎƭƻǎŜŘΦ ¢ƘŜ ǇƻǎƛǘƛǾŜ ǎǳŎǘƛƻƴ ƘŜŀŘ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘ ƛƴ 
ŘŜǘŜǊƳƛƴƛƴƎ ǘƘƛǎ ǇǊŜǎǎǳǊŜΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎŀǘƛǎŦȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀǎ ǘƻ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŀƴŘ ƛǘǎ 
ŎŀǇŀōƛƭƛǘȅ ƻŦ ŦǳƭŦƛƭƭƛƴƎ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŘŜǘŀƛƭ ǘƘŜ ǘȅǇŜ ƻŦ 
ŀǇǇŀǊŀǘǳǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘŜǎǘƛƴƎΣ ŀƴŘ ǘƘŜ ƳŜǘƘƻŘ ƻŦ ƳŜŀǎǳǊƛƴƎ ǇǳƳǇ ŘƛǎŎƘŀǊƎŜΦ IŜ ǎƘŀƭƭ ǎŀǘƛǎŦȅ 
ǘƘŜ 9ƴƎƛƴŜŜǊ ŀǎ ǘƻ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘǎ ǳǎŜŘ ƛƴ ǘƘŜ ǘŜǎǘǎ ŀƴŘ ǎƘŀƭƭΣ ƛŦ ǊŜǉǳƛǊŜŘΣ ŎŀǊǊȅ 
ƻǳǘ ŎŀƭƛōǊŀǘƛƻƴ ǘŜǎǘǎΦ  

 

±ŀƭǾŜǎΣ ŀŎǘǳŀǘƻǊǎ ŀƴŘ ǇŜƴǎǘƻŎƪǎ  

 

!ƭƭ ǇŀǊǘǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǇǊŜǎǎǳǊŜ ƛƴ ǎŜǊǾƛŎŜΣ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ŀ ƘȅŘǊƻǎǘŀǘƛŎ ǘŜǎǘ ǘƻ 
ŀ ǇǊŜǎǎǳǊŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мΦр ǘƛƳŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǎǎƛōƭŜ ǿƻǊƪƛƴƎ ǇǊŜǎǎǳǊŜΦ ±ŀƭǾŜǎ ŀƴŘ 
ŀŎǘǳŀǘƻǊǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀǘ ǘƘŜ ϦŎƭƻǎŜŘ ǾŀƭǾŜ ƘŜŀŘϦ ƻŦ ǘƘŜ ǇǳƳǇ Ǉƭǳǎ мл҈ ƻƴ ƻƴŜ ǎƛŘŜ ƻŦ ǘƘŜ 
ǾŀƭǾŜ ŀƴŘ ȊŜǊƻ ǇǊŜǎǎǳǊŜ ƻƴ ǘƘŜ ƻǘƘŜǊΦ ¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻǇŜǊŀǘŜŘ ŦƻǊ ǘǿƻ ƻǇŜƴƛƴƎ ŀƴŘ ŎƭƻǎƛƴƎ 



 

орс 

 

ŎȅŎƭŜǎ ǳƴŘŜǊ ǘƘŜ ŀŎǘƛƻƴ ƻŦ ǘƘŜ ŀŎǘǳŀǘƻǊǎ ŀƎŀƛƴǎǘ ǘƘŜ ǊŜǉǳƛǊŜŘ ǇǊŜǎǎǳǊŜΦ ±ŀƭǾŜǎ ǿƛǘƘƻǳǘ 
ŀŎǘǳŀǘƻǊǎ ǎƘŀƭƭ ōŜ ǎƛƳƛƭŀǊƭȅ ǘŜǎǘŜŘ ǘƻ ŜƴǎǳǊŜ ŘǊƻǇ ǘƛƎƘǘƴŜǎǎΦ tŜƴǎǘƻŎƪǎ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘŜŘ ǘƻ ƻƴ 
ŀƴŘ ƻŦŦ ǎŜŀǘƛƴƎ ǘŜǎǘǎ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΦ  

 

5ƛŜǎŜƭ DŜƴŜǊŀǘƛƴƎ {Ŝǘǎ  

 

9ŀŎƘ ǎŜǘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŦƻǊ ƻǳǘǇǳǘ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ 
.{ спф ŀƴŘ .{ рллл tŀǊǘ ффΦ ¢Ŝǎǘǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƭƭ ŦǳƴŎǘƛƻƴ ǘŜǎǘǎΣ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƭƭ ǎŀŦŜǘȅ 
ŘŜǾƛŎŜǎΣ ƭƻŀŘ ǘŜǎǘǎ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜ ǘŜǎǘǎΦ  

 

/ŀōƭŜ ŀƴŘ ǿƛǊƛƴƎ  

 

!ƭƭ ŎŀōƭŜ ŀƴŘ ǿƛǊƛƴƎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ŦŀŎǘƻǊȅ ǘŜǎǘŜŘΦ ! ǎŀƳǇƭŜ ƻŦ ŜŀŎƘ ŎŀōƭŜ ǊŀǘƛƴƎκǎƛȊŜ ǎƘŀƭƭ ōŜ 
ǘŜǎǘŜŘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƘŜ ǘŜǎǘǎ ōŜƛƴƎ ǘƘƻǎŜ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ .ǊƛǘƛǎƘ ƻǊ ƻǘƘŜǊ 
bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎ LƴǎǘƛǘǳǘƛƻƴΦ  

 

1.4.3 Test Certificates  

 

¢Ŝǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ŀƴŘ ǊŜǇƻǊǘǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ƛƴ ǘǊƛǇƭƛŎŀǘŜ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ǿƛǘƘƛƴ ǘƘǊŜŜ ǿŜŜƪǎ 
ƻŦ ǿƻǊƪǎ ǘŜǎǘƛƴƎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜǉǳƛǇƳŜƴǘΥ  

• aƻǘƻǊǎ  
• /ƻƴǘǊƻƭ tŀƴŜƭǎ ŀƴŘ {ǿƛǘŎƘƎŜŀǊ  
• !ǊƳƻǳǊŜŘ /ŀōƭŜǎ  
• 5ƛǎǘǊƛōǳǘƛƻƴ .ƻŀǊŘǎ  
• aƻǘƻǊǎ  
• 5ƛŜǎŜƭ DŜƴŜǊŀǘƛƴƎ tƭŀƴǘ  
• tǳƳǇǎ  
• hǘƘŜǊ ŀǎ Ƴŀȅ ōŜ ƛŘŜƴǘƛŦƛŜŘΦ  
 

1.4.4 Tests After erection on Site  

 

!ƭƭ tƭŀƴǘ ǎƘŀƭƭ Ǉŀǎǎ ǎǳŎƘ ǘŜǎǘǎ ƻƴ ǎƛǘŜ ŀǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ǇǊƻǾŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ 
ǘƘŜ ŎƻƴǘǊŀŎǘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ƻŦ ŀƴȅ ǘŜǎǘǎ ǿƘƛŎƘ Ƴŀȅ ŀƭǊŜŀŘȅ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǘƘŜ 
aŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ǇǊŜǎǎǳǊŜ ǘŜǎǘǎ ƳŀŘŜ ŀǘ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊϥǎ 
ǿƻǊƪǎ ǎƘŀƭƭ ōŜ ǊŜǇŜŀǘŜŘ ŀǘ ǾƻƭǘŀƎŜǎ ǘƻ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀƴŘ ŀƭƭ ǇǳƳǇ ǇŜǊŦƻǊƳŀƴŎŜ 
ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ǊŜǇŜŀǘŜŘ ƻƴ {ƛǘŜΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ ŀƭƭ ƻƴ ǎƛǘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀƴŘ ŎŜǊǘƛŦƛŎŀǘŜǎ ŦƻǊ ŀƭƭ ƛǘŜƳǎ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ 
ǘƘŜ L99 wŜƎǳƭŀǘƛƻƴǎ ŀƴŘ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎΦ ¢ƘŜǎŜ ŎŜǊǘƛŦƛŎŀǘŜǎ ŀƴŘ ǘŜǎǘ ǊŜǎǳƭǘǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ƛƴ ǘǊƛǇƭƛŎŀǘŜ ǿƛǘƘ ŎƻǇƛŜǎ ƛƴŎƭǳŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƳŀƴǳŀƭǎΦ  



 

орт 

 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ƻƴ {ƛǘŜ ƳŀǊƪŜŘ ǳǇ ŎƻǇƛŜǎ ƻŦ ŀƭƭ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀǎ 
ǘƘŜȅ ǇǊƻŎŜŜŘΦ ¢ƘŜǎŜ ŎƘŀƴƎŜǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻƴ ŀ ǿŜŜƪƭȅ ōŀǎƛǎ ŀƴŘ ǎƘŀƭƭ ōŜ 
ƛƴŎƭǳŘŜŘ ƻƴ ǘƘŜ wŜŎƻǊŘ 5ǊŀǿƛƴƎǎ ǇǊƻŘǳŎŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦƻǊ ŀƭƭ ƛƴǎǘŀƭƭŜŘ ŜǉǳƛǇƳŜƴǘ ŀǎ 
ǎǇŜŎƛŦƛŜŘ ŜƭǎŜǿƘŜǊŜΦ  

 

!ƭƭ ǎƪƛƭƭŜŘ ƭŀōƻǳǊΣ ǎǳǇŜǊǾƛǎƛƻƴΣ ŀǇǇŀǊŀǘǳǎΣ ŜƭŜŎǘǊƛŎƛǘȅΣ ǿŀǘŜǊΣ ŦǳŜƭ ŀƴŘ ǘƘŜ ƭƛƪŜ ŦƻǊ ǘŜǎǘǎΣ ŀƴŘ 
ƛƴǎǘǊǳƳŜƴǘǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎŀǊǊȅƛƴƎ ƻǳǘ ǘƘŜ ǘŜǎǘǎ ŜŦŦƛŎƛŜƴǘƭȅ ǿƛƭƭ ōŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ŀƴŘ ŀǘ 
ǘƘŜ ŜȄǇŜƴǎŜ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ ¢ƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŘŜƳƻƴǎǘǊŀǘŜŘ ƛŦ 
ǊŜǉǳƛǊŜŘΦ  

 

¢Ŝǎǘǎ ƻƴ ŎƻƳǇƭŜǘƛƻƴ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ tƭŀƴǘ ƛǎ ŎƻƳǇƭŜǘŜΣ Ƙŀǎ ōŜŜƴ 
ŎƻǊǊŜŎǘƭȅ ƛƴǎǘŀƭƭŜŘΣ ƛǎ ǊŜƭƛŀōƭŜ ƛƴ ƻǇŜǊŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ŀǘ ǎƛǘŜ ŀƴŘ ƛǎ ŀōƭŜ ǘƻ ƻǇŜǊŀǘŜ 
ƻǾŜǊ ƛǘǎ ǿƘƻƭŜ ǿƻǊƪƛƴƎ ǊŀƴƎŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ 
ŎƘŜŎƪŜŘ ŀǎ ŦŀǊ ŀǎ ǇƻǎǎƛōƭŜ ƻǾŜǊ ǘƘŜ ǿƘƻƭŜ ǿƻǊƪǎ 

 

wŀƴƎŜ ŀƴŘ ǘƘŜ ǾŀƭǳŜǎ ƻōǘŀƛƴŜŘ ǿƛƭƭ ōŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘƻǎŜ ƻōǘŀƛƴŜŘ ŘǳǊƛƴƎ ǘƘŜ ǘŜǎǘǎ ŀǘ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊϥǎ ǇǊŜƳƛǎŜǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŦƻǊ ŀƭƭ ǘŜǎǘǎ ǘƘŀǘ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜ ōȅ ŀƴȅ ǎǘŀǘǳǘƻǊȅ !ǳǘƘƻǊƛǘȅΦ  

 

hƴ ŎƻƳǇƭŜǘƛƻƴΣ ŀƭƭ Ǉƭŀƴǘ ŀƴŘ ǇƛǇŜ ǿƻǊƪ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ǇǊƻǇŜǊƭȅ ōŀƭŀƴŎŜŘΣ ƭŜŦǘ ƛƴ ǿƻǊƪƛƴƎ 
ƻǊŘŜǊ ŀƴŘ ƛƴǎǘǊǳŎǘƛƻƴǎ ƎƛǾŜƴ ƻƴ ǘƘŜ ŜŦŦƛŎƛŜƴǘ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ Ǉƭŀƴǘ ǘƻ ǘƘŜ 
9ƴƎƛƴŜŜǊ ǎŀǘƛǎŦŀŎǘƛƻƴΦ  

 

LŦΣ ƛƴ ǘƘŜ ƻǇƛƴƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƘŜ tƭŀƴǘ ŘƻŜǎ ƴƻǘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ ǘƘŜ ŘŜŦŜŎǘ 
ǎƘŀƭƭ ōŜ ǊŜƳŜŘƛŜŘ ŀǘ ƴƻ Ŏƻǎǘ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊΦ  

 

1.4.5 Continuous Test Period  

 

¢ƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘΣ ǳƴŘŜǊ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ƻǾŜǊ ŀ Ŏƻƴǘƛƴǳƻǳǎ ǇŜǊƛƻŘ ƻŦ мп 
ŘŀȅǎΦ ¢ƘŜ tƭŀƴǘ ǎƘŀƭƭΣ ŀǘ ǘƘŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ōŜ ŘƛǾƛŘŜŘ ƛƴǘƻ ǎŜŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ 
ƻŦ ǘƘŜǎŜ ǘŜǎǘǎ ōǳǘ ŜŀŎƘ ŀƴŘ ŜǾŜǊȅ ǎŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŦƻǊ ǘƘŜ Ŧǳƭƭ ǇŜǊƛƻŘ ƻŦ мп Řŀȅǎ 
Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴΦ ²ƘŜǊŜ ǎŜŎǘƛƻƴǎ ƻŦ tƭŀƴǘ ŦƻǊƳ ŀƴ ƛƴǘŜƎǊŀƭ ƻǇŜǊŀǘƛƻƴ ǘƘŜ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ 
tƭŀƴǘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ǘƻƎŜǘƘŜǊ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŎƻǊǊŜŎǘ ŀƴŘ ǇǊƻǇŜǊ ŦǳƴŎǘƛƻƴƛƴƎ ƻŦ ǘƘŜ ǿŀǘŜǊ 
ǇǳƳǇƛƴƎΣ ǎǘƻǊŀƎŜ ŀƴŘ Ŧƭƻǿ ǎȅǎǘŜƳǎΣ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀǊǊŀƴƎŜ ǘƻ Ǌǳƴ ŀƭƭ tƭŀƴǘ ōŜŦƻǊŜ ǎǳōƳƛǎǎƛƻƴ ŦƻǊ Ŧƛƴŀƭ ǘŜǎǘƛƴƎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ 
ǘƘŜ ǇŜǊƛƻŘ ǿƛƭƭ ƴƻǘ ōŜ ƛƴǘŜǊǊǳǇǘŜŘ ŦƻǊ ŀŘƧǳǎǘƳŜƴǘ ƻǊ ōǊŜŀƪŘƻǿƴΦ  



 

ору 

 

 

1.4.6 Instructions and Training of Local Staff  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƭƭƻǿ ƻǇŜǊŀǘƻǊΩǎ ŀŎŎŜǎǎ ǘƻ ǘƘŜ {ƛǘŜ ŘǳǊƛƴƎ ǘƘŜ ŜǊŜŎǘƛƻƴ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴƛƴƎ 
ƻŦ ǘƘŜ ǎȅǎǘŜƳǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜƛǊ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳƳŜΦ ¢ƘŜǊŜ ǎƘŀƭƭ ōŜ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘƛǎΣ ŀ ǇŜǊƛƻŘ 
ƻŦ ǘƘǊŜŜ ǿŜŜƪǎ ƳƛƴƛƳǳƳ ƻŦ ƻŦŦƛŎƛŀƭ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ǘǊŀƛƴƛƴƎ ŀŦǘŜǊ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ 
ŎƻƳƳƛǎǎƛƻƴƛƴƎ ǇŜǊƛƻŘ ŀƴŘ ǇǊƛƻǊ ǘƻ ƘŀƴŘ ƻǾŜǊ ƻŦ ǘƘŜ ŎƻƳǇƭŜǘŜ ǎȅǎǘŜƳǎΣ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ƛƴǎǘǊǳŎǘƛƻƴΣ ŎƻƳǇŜǘŜƴǘ ǎǘŀŦŦ ŀƴŘ ŀƭƭ 
ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳƳŜΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ 
Ƴǳǎǘ ƛƴǎǘǊǳŎǘ ŀƴŘ ǘǊŀƛƴ ǘƘŜ ǘǊŀƛƴŜŜǎ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜ ƻǇŜǊŀǘƛƻƴΣ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ƛŦ 
ƴŜŎŜǎǎŀǊȅΣ ǊŜǇŀƛǊǎ ǘƻ ǘƘŜ ǎȅǎǘŜƳǎ Ŏŀƴ ōŜ ƘŀƴŘƭŜŘ ŎƻƳǇŜǘŜƴǘƭȅ ōȅ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ǇŜǊǎƻƴƴŜƭΦ  

 

1.4.7 Works Executed by the Employer on by Other Contractors  

 

¢ƘŜ 9ƳǇƭƻȅŜǊ ǊŜǎŜǊǾŜǎ ǘƘŜ ǊƛƎƘǘ ǘƻ ŜȄŜŎǳǘŜΣ ƻƴ ǘƘŜ {ƛǘŜΣ ǿƻǊƪǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴǘǊŀŎǘ 
ŀƴŘ ǘƻ ŜƳǇƭƻȅ ŦƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜ ŜƛǘƘŜǊ Ƙƛǎ ŜƳǇƭƻȅŜŜǎ ƻǊ ƻǘƘŜǊ ŎƻƴǘǊŀŎǘƻǊǎ ǿƘƻǎŜ ŎƻƴǘǊŀŎǘǎ 
Ƴŀȅ ōŜ ŜƛǘƘŜǊ ŀ ǎǳōŎƻƴǘǊŀŎǘ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴǘǊŀŎǘΣ ƻǊ ŀƴ ŜƴǘƛǊŜƭȅ ǎŜǇŀǊŀǘŜ ŎƻƴǘǊŀŎǘΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ƴŜƛǘƘŜǊ Ƙƛǎ ƻǿƴ ƻǇŜǊŀǘƛƻƴǎ ƴƻǊ ǘǊŜǎǇŀǎǎ ōȅ Ƙƛǎ ŜƳǇƭƻȅŜŜǎ ǎƘŀƭƭ 
ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ 9ƳǇƭƻȅŜǊΣ ƻǊ Ƙƛǎ ŎƻƴǘǊŀŎǘƻǊǎ ŜƳǇƭƻȅŜŘ ƻƴ ǎǳŎƘ ǿƻǊƪǎ ŀƴŘ 
ǘƘŜ ǎŀƳŜ ƻōƭƛƎŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƛƳǇƻǎŜŘ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊ ƻǊ ƻǘƘŜǊ ŎƻƴǘǊŀŎǘƻǊǎ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ǿƻǊƪ 
ōŜƛƴƎ ŜȄŜŎǳǘŜŘ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴǘǊŀŎǘΦ  

 

1.4.8 Sequence of Operations and Delays to Other Contractors  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƻ ƘŀǾŜ ƛƴŎƭǳŘŜŘ ƛƴ Ƙƛǎ ǇǊƛŎƛƴƎ ƻŦ ǘƘŜ ¢ŜƴŘŜǊ ŦƻǊ Ŏƻǎǘǎ 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǿƻǊƪǎ ŎŀǊǊƛŜŘ ƻǳǘ ƻǳǘǎƛŘŜ ƴƻǊƳŀƭ ǿƻǊƪƛƴƎ ƘƻǳǊǎ ǿƘŜǊŜ ǎǳŎƘ ǿƻǊƪǎ ƘŀǾŜ ōŜŜƴ 
ƴŜŎŜǎǎŀǊȅ ǘƻ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻǳǘƭƛƴŜŘ ƛƴ {ŜŎǘƛƻƴ мΦну ŀōƻǾŜΦ 

 

 

1.4.9 Contractor's Site Offices, Workshops, Storage and Working Areas  

 

¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƘŀǾŜ ǎǘŀǘŜŘ ƛƴ Ƙƛǎ ǘŜƴŘŜǊ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ ŀǊŜŀǎ ǘƘŀǘ ƘŜ ǊŜǉǳƛǊŜǎ ŦƻǊ Ƙƛǎ 
ǿƻǊƪǎƘƻǇǎΣ ǎǘƻǊŀƎŜ ŀƴŘ ǿƻǊƪƛƴƎ ŀǊŜŀǎΦ ¢ƘŜ 9ƳǇƭƻȅŜǊ ǊŜǎŜǊǾŜǎ ǘƻ ŀƭƭƻŎŀǘŜ ǘƘŜ ŀǊŜŀǎ ƻŦ ǘƘŜ ƭŀƴŘ 
ǎƳŀƭƭŜǊ ǘƘŀƴ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴŀȅ ǊŜǉǳƛǊŜΦ Lƴ ǎǳŎƘ ŎŀǎŜǎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ Ƙƛǎ ƻǿƴ 
ŀǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ ƻōǘŀƛƴƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ ŀǊŜŀǎ ǘƘŀǘ ƘŜ ǊŜǉǳƛǊŜǎΦ ¢ƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ŀƭƭ 
ƻŦŦƛŎŜǎΣ ǎǘƻǊŜǎΣ ŀƴŘ ǘƘŜ ƭƛƪŜ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

1.4.10 Use of Site  

 



 

орф 

 

¢ƘŜ ƭŀƴŘǎ ŀƴŘ ƻǘƘŜǊ ǇƭŀŎŜǎ ƻǳǘǎƛŘŜ ǘƘŜ ǎƛǘŜΣ ǿƘƛŎƘ ŀǊŜ ǳƴŘŜǊ ǘƘŜ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ 9ƳǇƭƻȅŜǊΣ ǎƘŀƭƭ 
ƴƻǘ ōŜ ǳǎŜŘ ŜȄŎŜǇǘ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀǘ ŀƴȅ ǘƛƳŜ ǊŜƳƻǾŜ ŀƴȅ ǾŜƘƛŎƭŜǎΣ ǿŀƎƻƴΣ ōŀǊƎŜ ƻǊ ǾŜǎǎŜƭ ƻǊ ŀƴȅ ƻǘƘŜǊ 
ƻōǎǘǊǳŎǘƛƻƴ ǳƴŘŜǊ Ƙƛǎ ŎƻƴǘǊƻƭ ǘƘŀǘ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ƳƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ŀƴȅ 
ǇǳǊǇƻǎŜΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳƻǾŜ ǎǳŎƘ ƻōǎǘǊǳŎǘƛƻƴ ǇǊƻƳǇǘƭȅ ƻƴ ƛƴǎǘǊǳŎǘƛƻƴ ƎƛǾŜƴΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ŀŎŎŜǎǎ ŦƻǊ ǘƘŜ ƛƴǎǇŜŎǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƴȅ ƻŦ 
ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ Ǉƭŀƴǘ ƻǊ ǿƻǊƪǎΣ ǿƘƛŎƘ ƭƛŜǎ ǿƛǘƘƛƴ ǘƘŜ ǎƛǘŜ ƻǊ ŜƭǎŜǿƘŜǊŜΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ŀŎŎŜǎǎ ŦƻǊ ǘƘŜ ƛƴǎǇŜŎǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƴȅ ƻŦ 
ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ Ǉƭŀƴǘ ƻǊ ǿƻǊƪǎΣ ǿƘƛŎƘ ƭƛŜǎ ǿƛǘƘƛƴ ǘƘŜ ǎƛǘŜ ƻǊ ŜƭǎŜǿƘŜǊŜΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƴƻǘ ǳǎŜ ŀƴȅ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎƛǘŜ ŦƻǊ ŀƴȅ ǇǳǊǇƻǎŜ ƴƻǘ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ǘƘŜ 
ǿƻǊƪǎ ǳƴƭŜǎǎ ǘƘŜ ǿǊƛǘǘŜƴ ǇŜǊƳƛǎǎƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ Ƙŀǎ ōŜŜƴ ƻōǘŀƛƴŜŘΦ  

 

9ȄŎŜǇǘ ǿƛǘƘ ǿǊƛǘǘŜƴ ǇŜǊƳƛǎǎƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƻ ōŜ ƎƛǾŜƴ ǿƘŜƴ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ŜȄŜŎǳǘƛƻƴ 
ƻŦ ǘƘŜ ²ƻǊƪǎΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ŜƳǇƭƻȅŜŜǎ ǿƛƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘ ǘƻ ŜƴǘŜǊ ŀƴȅ ƻŦ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 
ōǳƛƭŘƛƴƎǎ ƻǊ ƭŀƴŘǎ ƻǊ ǎƛǘŜǎ ǳƴŘŜǊ ǘƘŜ ŎƻƴǘǊƻƭ ƻŦ ƻǘƘŜǊ ŎƻƴǘǊŀŎǘƻǊǎ ƻǊ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǿŀǊƴ Ƙƛǎ ŜƳǇƭƻȅŜŜǎ ǘƘŀǘ ŀƴȅ ǇŜǊǎƻƴ ŦƻǳƴŘ ǿƛǘƘƛƴ ǎǳŎƘ ōǳƛƭŘƛƴƎǎ ƻǊ ǎƛǘŜǎ 
ǿƛǘƘƻǳǘ ŀǳǘƘƻǊƛǘȅ ƛǎ ƭƛŀōƭŜ ǘƻ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ǿƻǊƪǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ /ƻƴŘƛǘƛƻƴǎ 
ƻŦ /ƻƴǘǊŀŎǘΦ  

 

1.4.11 Possession of Site 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǊŜǎǘǊƛŎǘ Ƙƛǎ ŀŎǘƛǾƛǘƛŜǎ ǘƻ ǘƘƻǎŜ ŀǊŜŀǎ ƻŦ ǘƘŜ {ƛǘŜ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǿƻǊƪ ōŜƛƴƎ 
ŜȄŜŎǳǘŜŘ ŀƴŘ ǎƘŀƭƭ ŀǾƻƛŘ ŀƴȅ ŜƴŎǊƻŀŎƘƳŜƴǘ ǳǇƻƴ ƭŀƴŘ ƻǳǘǎƛŘŜ ǘƘŜ ŀǊŜŀǎ ŦƻǊ ǿƘƛŎƘ ǇƻǎǎŜǎǎƛƻƴ 
Ƙŀǎ ōŜŜƴ ƎƛǾŜƴΦ !ƴȅ ǘǊŜǎǇŀǎǎ ƻǊ ŘŀƳŀƎŜ ƻǊ ŀƴȅ ŎƭŀƛƳ ŀǊƛǎƛƴƎ ŦǊƻƳ ǎǳŎƘ ŜƴŎǊƻŀŎƘƳŜƴǘ ǎƘŀƭƭ ōŜ 
ǘƘŜ ŎƻƴǘǊŀŎǘƻǊϥǎ ǎƻƭŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŀƴŘ ƘŜ ǎƘŀƭƭ ƘƻƭŘ ǘƘŜ 9ƳǇƭƻȅŜǊ ƛƴŘŜƳƴƛŦƛŜŘ ŀƎŀƛƴǎǘ ŀƭƭ 
ŎƭŀƛƳǎ ŀǊƛǎƛƴƎ ŦǊƻƳ ǎǳŎƘ ǘǊŜǎǇŀǎǎ ƻǊ ŘŀƳŀƎŜΦ  

 

 

1.4.12 Interference with the works  

 

¢ƘŜ ŎƻƴǘǊŀŎǘƻǊǎ ǎƘŀƭƭ ƴƻǘ ƛƴǘŜǊŦŜǊŜ ƛƴ ŀƴȅ ǿŀȅ ǿƛǘƘ ŀƴȅ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎΣ ǿƘŜǘƘŜǊ ǳƴŘŜǊ ǘƘŜ 
ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ 9ƳǇƭƻȅŜǊ ƻǊ ƻŦ ŀ ǘƘƛǊŘ ǇŀǊǘȅΣ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪǎ ƛǎ 
ƛƴŘƛŎŀǘŜŘ ǘƻ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŜȄŎŜǇǘ ǿƘŜǊŜ ǎǳŎƘ ƛƴǘŜǊŦŜǊŜƴŎŜ ƛǎ ǎǇŜŎƛŦƛŎŀƭƭȅ 
ŘŜǎŎǊƛōŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǿƻǊƪǎΣ ŜƛǘƘŜǊ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘ ƻǊ ƛƴ ŀƴ ƛƴǎǘǊǳŎǘƛƻƴ ŦǊƻƳ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  
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1.4.13 Rejected Materials and Defective Work 

 

aŀǘŜǊƛŀƭǎ ƻǊ ǿƻǊƪ ǿƘƛŎƘΣ ƛƴ ǘƘŜ ƻǇƛƴƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ Řƻ ƴƻǘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ 
ǎƘŀƭƭ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ǊŜƧŜŎǘŜŘ ƳŀǘŜǊƛŀƭǎ ƻǊ ŘŜŦŜŎǘƛǾŜ ǿƻǊƪΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜ ŦǊƻƳ ǘƘŜ ǿƻǊƪǎ 
ŀƴŘ ǊŜǇƭŀŎŜŘ ŀǎ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

1.4.14 Existing Works and Services  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀŎǉǳŀƛƴǘ ƘƛƳǎŜƭŦ ǿƛǘƘ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ ƻŦ ŀƭƭ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎ ŀƴŘ ǎŜǊǾƛŎŜǎ 
ƛƴŎƭǳŘƛƴƎ ǿŀǘŜǊ ƳŀƛƴǎΣ ǎŜǿŜǊǎΣ ǎǘƻǊƳ ǿŀǘŜǊ ŘǊŀƛƴǎΣ ŎŀōƭŜǎ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅΣ ǘŜƭŜǇƘƻƴŜ ƭƛƴŜǎ ŀƴŘ 
ǘŜƭŜǇƘƻƴŜΣ ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ƭƛƎƘǘƛƴƎ ǇƻƭŜǎ ōŜŦƻǊŜ ŀƴȅ ŜȄŎŀǾŀǘƛƻƴ ƛǎ ŎƻƳƳŜƴŎŜŘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǿƛƭƭ ōŜ ƘŜƭŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀƴȅ ŘŀƳŀƎŜΣ ƘƻǿŜǾŜǊ ŎŀǳǎŜŘΣ ƛƴ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ 
ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪǎΣ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎ ŀƴŘ ǎŜǊǾƛŎŜǎΦ  

 

{ǳŎƘ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎ ŀƴŘ ǎŜǊǾƛŎŜǎΣ ǿƘŜǊŜ ŜȄǇƻǎŜŘ ōȅ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪǎΣ ǎƘŀƭƭ ōŜ 
ǇǊƻǇŜǊƭȅ ǎƘƻǊŜŘΣ ƘǳƴƎπǳǇ ŀƴŘ ǎǳǇǇƻǊǘŜŘ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ƻŦ ǘƘŜ 
ŀǳǘƘƻǊƛǘȅ ŎƻƴŎŜǊƴŜŘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜȄŜǊŎƛǎŜ ǎǇŜŎƛŀƭ ŎŀǊŜ ǿƘŜƴ ǊŜŦƛƭƭƛƴƎ ǘǊŜƴŎƘŜǎ ƻǊ 
ƻǘƘŜǊ ŜȄŎŀǾŀǘƛƻƴǎ ŀǊƻǳƴŘ ǎǳŎƘ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎ ƻǊ ǎŜǊǾƛŎŜǎ ŀƴŘ ǿŀǘŜǊ ƳŜǘŜǊǎΦ {ǘƻǇ ŎƻŎƪ ōƻȄŜǎ 
ŀƴŘ ǘƘŜ ƭƛƪŜ ǎƘŀƭƭ ƴƻǘ ōŜ ŎƻǾŜǊŜŘ ǳǇΦ 

 

tƻƭŜǎ ǎǳǇǇƻǊǘƛƴƎ ŎŀōƭŜǎ ŀƴŘ ǘƘŜ ƭƛƪŜ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǿƻǊƪǎΣ ǎƘŀƭƭ ōŜ ƪŜǇǘ ǎŜŎǳǊŜƭȅ ƛƴ ǇƭŀŎŜ ǳƴǘƛƭ 
ǘƘŜ ǿƻǊƪǎ ŀǊŜ ŎƻƳǇƭŜǘŜŘ ŀƴŘ ǎƘŀƭƭ ǘƘŜƴ ōŜ ƳŀŘŜ ŀǎ ǎŀŦŜ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ŀǎ ōŜŦƻǊŜΦ  

 

bƻǘǿƛǘƘǎǘŀƴŘƛƴƎ ǘƘŜ ŦƻǊŜƎƻƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǿƛǘƘƻǳǘ ƭŜǎǎŜƴƛƴƎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ 
ǊŜǎǇƻƴǎƛōƛƭƛǘȅΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŦƻǊƳ ǘƘŜ 9ƴƎƛƴŜŜǊ ƛƳƳŜŘƛŀǘŜƭȅ ŀƴȅ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎ ƘŀǾŜ 
ōŜŜƴ ŜȄǇƻǎŜŘ ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ŀƴȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŀǳǘƘƻǊƛǘȅ ŎƻƴŎŜǊƴŜŘΦ  

 

hƴƭȅ ǿƘŜƴ ŀƴŘ ŀǎ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎ ƻǊ ǎŜǊǾƛŎŜǎ ōŜ 
ŎƘŀƴƎŜŘ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǘƻ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ǿƻǊƪΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ŀŘŜǉǳŀǘŜ ǇǊƻǾƛǎƛƻƴ ǎƻ ǘƘŀǘ ǿƘŜƴ ŎŀǊǊȅƛƴƎ ƻǳǘ Ƙƛǎ ǿƻǊƪΣ ƴƻ 
ƛƴǘŜǊŦŜǊŜƴŎŜΣ ŘŀƳŀƎŜ ƻǊ Ǉƻƭƭǳǘƛƻƴ ƛǎ ŎŀǳǎŜŘ ǘƻ ƘƛƎƘǿŀȅǎ ŀƴŘ ŦƻƻǘǇŀǘƘǎΣ ƻǊ ǘƻ ŀƴȅ ƳŀƛƴǎΣ 
ŘǊŀƛƴǎΣ ǎŜǿŜǊǎΣ ŀƴŘ ǘƘŜ ƭƛƪŜ ƻǊ ƻǘƘŜǊ ǇŀǊǘǎ ƻŦ ǘƘŜ ǿƻǊƪǎΦ ²ƘŜǊŜǾŜǊ ƭƻŀŘǎ ƘŀǾŜ ǘƻ ōŜ ŎŀǊǊƛŜŘ 
ƻǾŜǊ ǘƘŜ ƎǊƻǳƴŘ ƛƴ ǿƘƛŎƘ ǇƛǇŜǎΣ ǾŀƭǾŜǎΣ ŎǳƭǾŜǊǘǎΣ ŀƴŘ ǘƘŜ ƭƛƪŜ ŀǊŜ ōǳǊƛŜŘΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
ǘŀƪŜ ŀƭƭ ǇǊŜŎŀǳǘƛƻƴǎ ƛƴŎƭǳŘƛƴƎ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ŀƴŘ ǳǎŜ ƻŦ ǎƭŜŜǇŜǊŜŘ ǊƻŀŘΣ ƭƛƎƘǘ 
ƎŀǳƎŜ Ǌŀƛƭǿŀȅǎ ƻǊ ƻǘƘŜǊ ƳŜŀƴǎ ǘƻ ǇǊŜǾŜƴǘ ŘŀƳŀƎŜ ƻŎŎǳǊǊƛƴƎ ǘƻ ǎǳŎƘ ǳƴŘŜǊƎǊƻǳƴŘ ǿƻǊƪǎΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƴƻǘ ǎǘƻǊŜ ŀƴȅ Ǉƭŀƴǘ ƻǊ ƳŀǘŜǊƛŀƭǎ ƻǊ ǎǇƻƛƭ ƘŜŀǇǎ ƻǾŜǊ ŜȄƛǎǘƛƴƎ ǿŀǘŜǊ ǎŜǊǾƛŎŜǎΣ ƻǊ 
ƛƴ ǎǳŎƘ Ǉƻǎƛǘƛƻƴǎ ǘƘŀǘ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǎŜǊǾƛŎŜǎ ƛǎ ŎǊŜŀǘŜŘΦ !ǇǇǊƻǾŀƭ ōȅ ǘƘŜ 
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9ƴƎƛƴŜŜǊ ƻŦ ǘƘŜ ƳŜŀƴǎ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ŜƳǇƭƻȅŜŘ ǎƘŀƭƭ ƴƻǘ ǊŜƭƛŜǾŜ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ƻŦ ŀƴȅ 
ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ŘŀƳŀƎŜ ƻŎŎŀǎƛƻƴŜŘ ōȅ Ƙƛǎ ƻǇŜǊŀǘƛƻƴǎΦ  

 

¢ƘŜ ƭŀȅƛƴƎ ƻŦ ǇƛǇŜ ǿƻǊƪΣ ŘǳŎǘǎΣ ŘǊŀƛƴǎΣ ŀƴŘ ǘƘŜ ƭƛƪŜ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǎƻ ŀǎ ǘƻ ŎŀǳǎŜ ŀǎ ƭƛǘǘƭŜ 
ƛƴǘŜǊŦŜǊŜƴŎŜ ŀǎ ǇƻǎǎƛōƭŜ ǿƛǘƘ ǘƘŜ ǎƳƻƻǘƘ ƻǇŜǊŀǘƛƻƴ ƻŦ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎΦ  

 

²ƘŜƴ ōǊŜŀƪƛƴƎ ƻǳǘ ŀƴŘ ƳŀƪƛƴƎ ƎƻƻŘ ŜȄƛǎǘƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŘƛǎǘǳǊō ǘƘŜ 
ŜȄƛǎǘƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ŀǎ ƭƛǘǘƭŜ ŀǎ ǇƻǎǎƛōƭŜΦ !ƭƭ ǎǘǊǳŎǘǳǊŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƎƻƻŘ ǿƛǘƘ ǘƘŜ ƳŀǘŜǊƛŀƭǎ 
ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ ǳǎŜŘ ƛƴ ŜȄƛǎǘƛƴƎ ǿƻǊƪǎΣ ƻǊ ǎǳŎƘ ƳŀǘŜǊƛŀƭǎ ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ 
ǘƻ ōŜ ƻŦ ǎƛƳƛƭŀǊ ŀǇǇŜŀǊŀƴŎŜ ŀƴŘ ǎǳƛǘŀōƭŜ ƛƴ ŀƭƭ ƻǘƘŜǊ ǊŜǎǇŜŎǘǎΦ  

 

1.4.15 Overhead Power Lines  

 

²ƘŜǊŜ ǿƻǊƪ ƛǎ ōŜƛƴƎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ƻǾŜǊƘŜŀŘ ǇƻǿŜǊ ƭƛƴŜǎΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ 
ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ŀƭƭ ǇŜǊǎƻƴǎ ǿƻǊƪƛƴƎ ƛƴ ǎǳŎƘ ŀǊŜŀǎ ŀǊŜ ŀǿŀǊŜ ƻŦ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ƭŀǊƎŜ 
ŘƛǎǘŀƴŎŜ ǘƘŀǘ ƘƛƎƘ ǾƻƭǘŀƎŜ ŜƭŜŎǘǊƛŎƛǘȅ Ŏŀƴ ϦǎƘƻǊǘϦ ǘƻ ŜŀǊǘƘ ǿƘŜƴ ŎǊŀƴŜǎ ƻǊ ƻǘƘŜǊ ƭŀǊƎŜ ƳŀǎǎŜǎ 
ƻŦ ǎǘŜŜƭ ŀǊŜ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǇƻǿŜǊ ƭƛƴŜǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ŀǘǘŜƴǘƛƻƴ ƛǎ ŘǊŀǿƴ ǘƻ .{ BS 7354:1990Σ BS 5486-1:1977, IEC 60439:1973Σ 
ǿƘƛŎƘ ƎƛǾŜǎ ǎŀŦŜ ŎƭŜŀǊŀƴŎŜǎ ŦƻǊ ǘƘŜ ǾŀǊƛƻǳǎ ǾƻƭǘŀƎŜǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǘŀƪŜ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ǇǊŜŎŀǳǘƛƻƴǎ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǎŀŦŜǘȅ ƻŦ Ƙƛǎ ŜƳǇƭƻȅŜŜǎ ŀƴŘ 
ŀƭƭ ƻǘƘŜǊ ǇŜǊǎƻƴǎ ǿƘŜǊŜ ǿƻǊƪ ƛǎ ōŜƛƴƎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ƻǾŜǊƘŜŀŘ ǇƻǿŜǊ ƭƛƴŜǎΦ  

 

1.4.16 Existing Access  

 

9ȄƛǎǘƛƴƎ ŀŎŎŜǎǎ ǘƻ ƭŀƴŘǎΣ ǇǊƻǇŜǊǘȅ ŀƴŘ ŀƭƭ ƻǘƘŜǊ ǇƭŀŎŜǎΣ ǎƘŀƭƭ ōŜ ƳŀƛƴǘŀƛƴŜŘ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ 
ŘǳǊƛƴƎ ǘƘŜ ŎƻƴǘƛƴǳŀƴŎŜ ƻŦ ǘƘŜ ²ƻǊƪǎ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ ǎŀǘƛǎŦŀŎǘƛƻƴΦ  

 

1.4.17 Excavation Across Roads and Tracks 

 

.ŜŦƻǊŜ ŜȄŎŀǾŀǘƛƴƎ ŀŎǊƻǎǎ ŀƴȅ ǇǳōƭƛŎ ƻǊ ǇǊƛǾŀǘŜ ǊƻŀŘ ƻǊ ǘǊŀŎƪΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƎƛǾŜ ǘƘŜ 
9ƴƎƛƴŜŜǊ мл Řŀȅϥǎ ƴƻǘƛŎŜ ƻŦ Ƙƛǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ŜȄŎŀǾŀǘŜ ŀƴŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜΣ ƛƴ ǿǊƛǘƛƴƎΣ ǘƘŜ 
ǇǊŜŎŀǳǘƛƻƴǎ ƘŜ ǇǊƻǇƻǎŜǎ ǘƻ ǘŀƪŜ ŦƻǊ ŎƻƴǘƛƴǳŀƴŎŜ ƻŦ ǇŀǎǎŀƎŜ ŀƴŘ ǘǊŀŦŦƛŎΣ ŀƴŘ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ 
ǿŀǊƴƛƴƎ ǎƛƎƴǎ ŀƴŘ ƭƛƎƘǘǎ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ƻǇŜǊŀǘŜŘΦ ¢ƘŜ ŜȄŎŀǾŀǘƛƻƴ ǎƘŀƭƭ ƴƻǘ ŎƻƳƳŜƴŎŜ 
ǳƴǘƛƭ ǘƘŜ ǿǊƛǘǘŜƴ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ Ƙŀǎ ōŜŜƴ ƎƛǾŜƴΦ  

 

1.4.18 Liaison with Police and other officials  

 

http://shop.bsigroup.com/ProductDetail/?pid=000000000000413162
http://shop.bsigroup.com/ProductDetail/?pid=000000000010111135


 

осн 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƪŜŜǇ ƛƴ ŎƭƻǎŜ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ǇƻƭƛŎŜ ŀƴŘ ƻǘƘŜǊ ƻŦŦƛŎƛŀƭǎ ƛƴ ǘƘŜ ŀǊŜŀ 
ŎƻƴŎŜǊƴŜŘ ǊŜƎŀǊŘƛƴƎ ǘƘŜƛǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ŎƻƴǘǊƻƭ ƻŦ ǿƻǊƪƳŜƴΣ ƳƻǾŜƳŜƴǘ ƻŦ ǘǊŀŦŦƛŎΣ ƻǊ 
ƻǘƘŜǊ ƳŀǘǘŜǊǎ ŀƴŘ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƭƭ ŀǎǎƛǎǘŀƴŎŜ ŀƴŘ ŦŀŎƛƭƛǘƛŜǎ ǿƘƛŎƘ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ōȅ ǎǳŎƘ 
ƻŦŦƛŎƛŀƭǎ ƛƴ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜƛǊ ŘǳǘƛŜǎΦ  

 

 

 

 

1.4.19 Preservation of Trees 

 

bƻ ǘǊŜŜ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ǿǊƛǘǘŜƴ ǇŜǊƳƛǎǎƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ǿƘƻ ƭƛƳƛǘǎ ǘƘŜ 
ǊŜƳƻǾŀƭ ƻŦ ǘǊŜŜǎ ǘƻ ǘƘŜ ƳƛƴƛƳǳƳ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ǿƻǊƪǎΦ LŦ ǘǊŜŜǎ 
ŀǊŜ ǊŜƳƻǾŜŘ ƻǊ ŘŀƳŀƎŜŘ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊǎ ƻǊ Ƙƛǎ ŜƳǇƭƻȅŜŜǎΣ ǿƛǘƘƻǳǘ ŀǇǇǊƻǾŀƭ ǘƘŜƴ ǘƘŜ 
ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǊŜǇƭŀŎŜ ǎǳŎƘ ǘǊŜŜǎΦ  

  

1.4.20 Protection From Water  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƪŜŜǇ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ǿƻǊƪǎ ŦǊŜŜ ŦǊƻƳ ǿŀǘŜǊ ŀƴŘ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƻ 
ƘŀǾŜ ƛƴŎƭǳŘŜŘ ŦƻǊ ŀƭƭ ǇǳƳǇƛƴƎΣ ǎƻǊǘƛƴƎΣ ǘŜƳǇƻǊŀǊȅ ŘǊŀƛƴǎΣ ǎǳƳǇǎ ŀƴŘ ƻǘƘŜǊ ƳŜŀǎǳǊŜǎ ŀƴŘ 
ǇǊƻǾƛǎƛƻƴǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǎǳŎƘ ǇǳǊǇƻǎŜǎ ŀƴŘ ŎƭŜŀǊƛƴƎ ŀǿŀȅ ŀƴŘ ƳŀƪƛƴƎ ƎƻƻŘ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ 
ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴȅ ŘŀƳŀƎŜ ŎŀǳǎŜŘ ǘƘŜǊŜōȅΦ  

 

 

1.4.21 Protection Against Fires  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ŀŘǾƛǎŜŘ ǘƘŀǘΣ ŀǘ ŀƭƭ ǘƛƳŜǎΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƎǳŀǊŘ ŀƎŀƛƴǎǘ ŦƛǊŜǎ ǎǘŀǊǘƛƴƎ ǿƛǘƘƛƴ 
ǘƘŜ ǎƛǘŜ ƻǊ ƛƴ ǘƘŜ ŜƴǾƛǊƻƴǎ ǘƘŜǊŜƻŦΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ŀǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ǿƻǊƪǎ ƻǊ ŦǊƻƳ ǘƘŜ ŀŎǘƛƻƴǎ 
ƻŦ Ƙƛǎ ŜƳǇƭƻȅŜŜǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƘŀǾŜ ŀǾŀƛƭŀōƭŜΣ ŀǘ ŀƭƭ ǘƛƳŜǎΤ ŀ ǘǊŀƛƴŜŘ ŦƛǊŜπŦƛƎƘǘƛƴƎ ǘŜŀƳ 
ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀŘŜǉǳŀǘŜ ŦƛǊŜπŦƛƎƘǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎƘŀƭƭ ŘŜŀƭ ǿƛǘƘ ŀƭƭ ŦƛǊŜǎ ƻƴ ǘƘŜ {ƛǘŜ 
ƘƻǿǎƻŜǾŜǊ ŎŀǳǎŜŘΦ  

 

1.4.22 Watching, Fencing and lighting  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƳǇƭƻȅ ŎƻƳǇŜǘŜƴǘ ǿŀǘŎƘƳŜƴ ŀƴŘ ƎǳŀǊŘ ǘƘŜ ǿƻǊƪǎ ōƻǘƘ ōȅ Řŀȅ ŀƴŘ ƴƛƎƘǘΦ 
!ƴȅ ŜȄŎŀǾŀǘƛƻƴǎΣ ƳŀǘŜǊƛŀƭ ŘǳƳǇǎΣ ǎǇƻƛƭ ŘǳƳǇǎ ƻǊ ƻǘƘŜǊ ƻōǎǘǊǳŎǘƛƻƴǎ ƭƛƪŜƭȅ ǘƻ ŎŀǳǎŜ ƛƴƧǳǊȅ ǘƻ 
ŀƴȅ ǇŜǊǎƻƴ ƻǊ ǘƘƛƴƎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭȅ ŦŜƴŎŜŘ ƻŦŦ ŀƴŘ ŀŘŜǉǳŀǘŜƭȅ ƳŀǊƪŜŘ ŀƴŘ ƛŘŜƴǘƛŦƛŜŘΦ  

 

1.4.23 Water and Power for Use on the Works  

 



 

осо 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǎƻƭŜƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƭƻŎŀǘƛƻƴΣ ǇǊƻŎǳǊŜƳŜƴǘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ 
ŀ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀŘŜǉǳŀǘŜ ƛƴ ǉǳŀƭƛǘȅ ǘƻ ƳŜŜǘ Ƙƛǎ ƻōƭƛƎŀǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ ŎƻƴǘǊŀŎǘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ 
Ƴŀȅ ǇǳǊŎƘŀǎŜ ǿŀǘŜǊ ŦƻǊ ƴƻǊƳŀƭ ŀƴŘ ǊŜŀǎƻƴŀōƭŜ ǳǎŜ ƻƴ ǘƘŜ ǿƻǊƪǎ ŦǊƻƳ ǘƘŜ 9ƳǇƭƻȅŜǊ ǿƘŜƴ 
ŀƴŘ ǿƘŜǊŜ ŀǾŀƛƭŀōƭŜ ŀƴŘ ŀǘ ŎǳǊǊŜƴǘ ǊŀǘŜǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǎƻƭŜƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƭƻŎŀǘƛƻƴ ŀƴŘ Ŏƻƴǘƛƴǳƛǘȅ ƻŦ ǘƘŜ ǎǳǇǇƭȅ 
ŀŘŜǉǳŀǘŜ ƛƴ ǉǳŀƭƛǘȅ ǘƻ ƳŜŜǘ Ƙƛǎ ƻōƭƛƎŀǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΦ ¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ Ƴŀȅ ǇǳǊŎƘŀǎŜ 
ǿŀǘŜǊ ŦƻǊ ƴƻǊƳŀƭ ŀƴŘ ǊŜŀǎƻƴŀōƭŜ ǳǎŜ ƻƴ ǘƘŜ ǿƻǊƪǎ ŦǊƻƳ ǘƘŜ 9ƳǇƭƻȅŜǊ ǿƘŜƴ ŀƴŘ ǿƘŜǊŜ 
ŀǾŀƛƭŀōƭŜ ŀƴŘ ŀǘ ŎǳǊǊŜƴǘ ǊŀǘŜǎΦ  

 

¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǎƻƭŜƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƭƻŎŀǘƛƻƴ ŀƴŘ Ŏƻƴǘƛƴǳƛǘȅ ƻŦ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ǿŀǘŜǊ 
ŦƻǊ ǳǎŜ ƻƴ ǘƘŜ ǿƻǊƪǎΦ {ǳǇǇƭƛŜǎ Ƴŀȅ ōŜ ŘŜǊƛǾŜŘ ŦƻǊƳ ōƻǊŜƘƻƭŜǎΣ ǊƛǾŜǊǎ ŀƴŘ ǎǘǊŜŀƳǎΣ ōǳǘ ǎƘŀƭƭ ƛƴ 
ŀƭƭ ŎŀǎŜǎ ōŜ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ ŀǇǇǊƻǾŀƭΣ ŀƴŘ ǘƘŜ ŀōǎǘǊŀŎǘƛƻƴ ƻŦ ǿŀǘŜǊ ŦǊƻƳ ŀƴȅ ǎƻǳǊŎŜǎ ǎƘŀƭƭ 
ƴƻǘ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ǇŜǊƳŀƴŜƴǘ ǿŀǘŜǊ ǎǳǇǇƭȅΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǎƻƭŜƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ 
ǘǊŀƴǎǇƻǊǘƛƴƎ ƻŦ ǿŀǘŜǊ ŦǊƻƳ ƛǘǎ ǎƻǳǊŎŜǎ ǘƻ ǘƘŜ Ǉƻƛƴǘ ŀǘ ǿƘƛŎƘ ƛǘ ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ 
ǇǳǊǇƻǎŜǎΣ ŀƴŘ ƛƴ ǎǳŎƘ ǉǳŀƴǘƛǘƛŜǎ ŀƴŘ ǉǳŀƭƛǘȅ ŀǎ ǘƻ ŜƴŀōƭŜ ǘƘŜ ǿƻǊƪǎ ǘƻ ǇǊƻŎŜŜŘ ǿƛǘƘƻǳǘ 
ƘƛƴŘǊŀƴŎŜ ŘǳŜ ǘƻ ǘƘŜ ǎƘƻǊǘŀƎŜ ǘƻ ŀŘŜǉǳŀǘŜ ǿŀǘŜǊ ǎǳǇǇƭƛŜǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǘŀƪŜ ŎŀǊŜ ǘƻ ŀǾƻƛŘ ǳƴƴŜŎŜǎǎŀǊȅ ǳǎŜ ƻŦ ǿŀǘŜǊ ŀƴŘ ǘƻ ǇǊŜǾŜƴǘ ŀƴȅ ǿŀǘŜǊ 
ǊǳƴƴƛƴƎ ǘƻ ǿŀǎǘŜΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ Ƙƛǎ ƻǿƴ ŀǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ ǇƻǿŜǊ ǎǳǇǇƭƛŜǎ ŀƴŘ ǎƘŀƭƭ ōŜ ǎƻƭŜƭȅ 
ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƭƻŎŀǘƛƻƴΣ ǇǊƻŎǳǊŜƳŜƴǘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀ ǇƻǿŜǊ ǎǳǇǇƭȅΣ ŀŘŜǉǳŀǘŜ ǘƻ 
ƳŜŜǘ Ƙƛǎ ƻōƭƛƎŀǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΣ ƴƻǊΣ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ŀƴȅ ǎǳŎƘ ŦŀƛƭǳǊŜΣ ǎƘŀƭƭ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ 
ƘŀǾŜ ŀƴȅ ŎƭŀƛƳ ǳƴŘŜǊ ǘƘŜ ŎƻƴǘǊŀŎǘ ŀƎŀƛƴǎǘ ǘƘŜ 9ƳǇƭƻȅŜǊΦ  

 

1.4.24 Fuel Supplies  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀǊǊŀƴƎŜ ŦƻǊ ƻōǘŀƛƴƛƴƎΣ ǎǘƻǊƛƴƎ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƴƎ ŀƭƭ ŦǳŜƭ ƻƛƭǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ 
ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎΦ  

 

1.4.25 Telephone and Communications 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƻōǘŀƛƴƛƴƎ ŀ ǎǳƛǘŀōƭŜ ƳŜŀƴǎ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ 
ŀƭƭ ǎƛǘŜǎ ŀƴŘ ŎƻƳǇƻǳƴŘǎ ŦƻǊ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻƴǘǊŀŎǘΦ ¢Ƙƛǎ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ǊŜƭŜǾŀƴǘ ŘǳǊƛƴƎ 
ǘƘŜ ǘŜǎǘƛƴƎΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ŦƻǳǊǘŜŜƴπŘŀȅ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ Ǉƭŀƴǘ ǿƘŜǊŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǎƛǘŜǎ ŀƴŘ ŎƻƳǇƻǳƴŘǎ Ƴǳǎǘ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ōŜŦƻǊŜ ǘƘŜ 
ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ǘƘŜ ǘŜǎǘƛƴƎ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ǇǊƻƎǊŀƳΦ  

 

1.4.26 Sanitation  

 



 

осп 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀŘŜǉǳŀǘŜ ǎŀƴƛǘŀǘƛƻƴ ŀƴŘ ǊŜŦǳǎŜ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ŘƛǎǇƻǎŀƭ ŦŀŎƛƭƛǘƛŜǎ 
ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ ƭŀǿǎ ŀƴŘ ƭƻŎŀƭ ōȅπƭŀǿǎ ŦƻǊ ŀƭƭ ƘƻǳǎŜǎΣ ƻŦŦƛŎŜǎΣ ǿƻǊƪǎƘƻǇǎΣ ŀƴŘ ǘƘŜ ƭƛƪŜ 
ŜǊŜŎǘŜŘ ƻƴ ǘƘŜ ǎƛǘŜΣ ŀƭƭ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ ǘƻƛƭŜǘ ŦŀŎƛƭƛǘƛŜǎ ǇǊƻǾƛŘŜŘ ŀǘ ǘƘŜ {ƛǘŜ ōȅ ǘƘŜ /ƛǾƛƭ ²ƻǊƪǎ ŎƻƴǘǊŀŎǘƻǊ Ƴŀȅ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜΣ 
ǘƻ ǘƘŜ ŜƳǇƭƻȅŜŜǎ ƻŦ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎǳǇǇƭȅƛƴƎ ŀƴŘ ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ 
ǇƭŀƴǘΦ IƻǿŜǾŜǊΣ ƛǘ ƛǎ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ŎƻƴǘǊŀŎǘƻǊ ǘƻ ƳŀƪŜ Ƙƛǎ ƻǿƴ ŀǊǊŀƴƎŜƳŜƴǘǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǿŀǊƴ Ƙƛǎ ŜƳǇƭƻȅŜŜǎ ŀƴŘ {ǳōŎƻƴǘǊŀŎǘƻǊǎ ǘƘŀǘ ŀƴȅ ŜƳǇƭƻȅŜŜ ŦƻǳƴŘ ŦƻǳƭƛƴƎ 
ǘƘŜ {ƛǘŜ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜ ŦǊƻƳ ǘƘŜ ǎƛǘŜ ƛƳƳŜŘƛŀǘŜƭȅ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻŦ 
ŎƻƴǘǊŀŎǘΦ  

 

1.4.27 First Aid and Medical Services  

 

¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ǊŜƴŘŜǊ ŦƛǊǎǘ ŀƛŘ ƛƴ ŎŀǎŜ 
ƻŦ ŀŎŎƛŘŜƴǘǎΣ ǎƴŀƪŜōƛǘŜǎ ƻǊ ƻǘƘŜǊ ŜƳŜǊƎŜƴŎƛŜǎΦ ¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ƪŜǇǘ ƛƴ ǊŜŀŘƛƴŜǎǎ ŀǘ 
ǘƘŜ ²ƻǊƪǎΣ ŀǘ ŎŀƳǇǎ ŀƴŘ ǿƘŜǊŜǾŜǊ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ǎǘŀŦŦ Ƴŀȅ ǊŜƎǳƭŀǊƭȅ ƭƛǾŜ ŀƴŘ ǿƻǊƪΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ǇŜǊǎƻƴǎ ŀǾŀƛƭŀōƭŜ ŀǘ ŀƭƭ ǎǳŎƘ ǇƭŀŎŜǎ ǿƛǘƘ ƪƴƻǿƭŜŘƎŜ ƻŦ 
ǎƛƳǇƭŜ ŦƛǊǎǘ ŀƛŘ ǇǊƻŎŜŘǳǊŜǎ ŀƴŘ ŀōƭŜ ǘƻ ŀŘƳƛƴƛǎǘŜǊ ǎƴŀƪŜōƛǘŜ ǘǊŜŀǘƳŜƴǘΦ  

 

1.4.28 Inspection by Engineer During Defects Liability Period  

 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǿƛƭƭ ƎƛǾŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŘǳŜ ƴƻǘƛŎŜ ƻŦ Ƙƛǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ŎŀǊǊȅ ƻǳǘ ŀƴȅ ƛƴǎǇŜŎǘƛƻƴ 
ŘǳǊƛƴƎ ǘƘŜ 5ŜŦŜŎǘǎ [ƛŀōƛƭƛǘȅ tŜǊƛƻŘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭΣ ǳǇƻƴ ǊŜŎŜƛǇǘ ƻŦ ǎǳŎƘ ƴƻǘƛŎŜΣ ŀǊǊŀƴƎŜ 
ŦƻǊ ŀ ǊŜǎǇƻƴǎƛōƭŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǘƻ ōŜ ǇǊŜǎŜƴǘ ŀǘ ǘƘŜ ǘƛƳŜǎ ŀƴŘ ŘŀǘŜǎ ƴŀƳŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 
¢Ƙƛǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƘŀƭƭ ǊŜƴŘŜǊ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ŀǎǎƛǎǘŀƴŎŜ ŀƴŘ ǎƘŀƭƭ ǘŀƪŜ ƴƻǘŜ ƻŦ ŀƭƭ ƳŀǘǘŜǊǎ ŀƴŘ 
ǘƘƛƴƎǎ ǘƻ ǿƘƛŎƘ ǘƘŜ 9ƴƎƛƴŜŜǊ ŘƛǊŜŎǘǎ ŀǘǘŜƴǘƛƻƴΦ  

 

1.4.27 Sign Boards  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴŀȅ ǇǊƻǾƛŘŜ ŀ ǎƛƎƴōƻŀǊŘ ŀǘ ŜŀŎƘ ǎƛǘŜ ƻǊ ŎƻƳǇƻǳƴŘΦ IƻǿŜǾŜǊΣ ōŜŦƻǊŜ ǘƘŜ 
ŜǊŜŎǘƛƻƴ ƻŦ ŀƴȅ ǎƛƎƴōƻŀǊŘǎ ƻǊ ǇƻǎǘŜǊǎ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƻōǘŀƛƴ ǘƘŜ 
ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ǘƘŜ ǎƛȊŜΣ ƭƻŎŀǘƛƻƴ ŀƴŘ ǿƻǊŘƛƴƎ ƻŦ ǎǳŎƘ ǎƛƎƴōƻŀǊŘǎ ŀƴŘ ǇƻǎǘŜǊǎΦ  

 

 

1.4.28 Reference Documents  

 

 



 

оср 

 

.{ мл Υ мфсн {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŦƭŀƴƎŜǎ ŀƴŘ ōƻƭǘƛƴƎ ŦƻǊ 
ǇƛǇŜǎΣ ǾŀƭǾŜǎΣ ŀƴŘ ŦƛǘǘƛƴƎǎ  

.{ нм Υ мфур  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǇƛǇŜ ǘƘǊŜŀŘǎ ŦƻǊ ǘǳōŜǎ 
ŀƴŘ ŦƛǘǘƛƴƎǎ ǿƘŜǊŜ ǇǊŜǎǎǳǊŜπǘƛƎƘǘ Ƨƻƛƴǘǎ 
ŀǊŜ ƳŀŘŜ ƻƴ ǘƘǊŜŀŘ όƳŜǘǊƛŎ ŘƛƳŜƴǎƛƻƴǎύΦ  

.{ уу  Υ   /ŀǊǘǊƛŘƎŜ ŦǳǎŜǎ ŦƻǊ ǾƻƭǘŀƎŜǎ ǳǇ ǘƻ ŀƴŘ 
ƛƴŎƭǳŘƛƴƎ мллл ± ŀΦŎΦ ŀƴŘ мрлл ± ŘΦŎΦ  

 tŀǊǘ мΥ  мфуу {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ DŜƴŜǊŀƭ wŜǉǳƛǊŜƳŜƴǘǎΦ  

.{ уф  Υ  5ƛǊŜŎǘπ!Ŏǘƛƻƴ LƴŘƛŎŀǘƛƴƎ 9ƭŜŎǘǊƛŎŀƭ 
aŜŀǎǳǊƛƴƎ LƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǘƘŜƛǊ 
!ŎŎŜǎǎƻǊƛŜǎΦ  

 tŀǊǘ мΥ  мффл {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ŘŜŦƛƴƛǘƛƻƴǎ ŀƴŘ ƎŜƴŜǊŀƭ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ŎƻƳƳƻƴ ǘƻ ŀƭƭ ǇŀǊǘǎΦ  

 tŀǊǘ оΥ  мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎǇŜŎƛŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 
ŀƳƳŜǘŜǊǎ ŀƴŘ ǾƻƭǘƳŜǘŜǊǎ  

  мфтр όмфутύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŘƛǊŜŎǘ ŀŎǘƛƴƎ ŜƭŜŎǘǊƛŎŀƭ 
ǊŜŎƻǊŘƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǘƘŜƛǊ 
ŀŎŎŜǎǎƻǊƛŜǎΦ 

.{ мпоκмнрс  Υ мфус {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƳŀƭƭŜŀōƭŜ Ŏŀǎǘ ƛǊƻƴ ŀƴŘ 
Ŏŀǎǘ ŎƻǇǇŜǊ ŀƭƭƻȅ ǘƘǊŜŀŘŜŘ ǇƛǇŜ ŦƛǘǘƛƴƎǎΦ  

.{ мтм  Υ  tƻǿŜǊ ¢ǊŀƴǎŦƻǊƳŜǊǎ  

 tŀǊǘ мΥ  мфту  DŜƴŜǊŀƭ  

.{ муо  Υ мфтн όмфунύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƎŜƴŜǊŀƭ ǇǳǊǇƻǎŜ 
ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǿƛǊŜ ǎǘǊŀƴŘΦ  

.{ оум /  Υ мфуу {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƻƭƻǳǊǎ ŦƻǊ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΣ 
ŎƻŘƛƴƎ ŀƴŘ ǎǇŜŎƛŀƭ ǇǳǊǇƻǎŜǎ  

.{ роп  Υ мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎǘŜŜƭ ǇƛǇŜǎΣ Ƨƻƛƴǘǎ ŀƴŘ 
ǎǇŜŎƛŀƭǎ ŦƻǊ ǿŀǘŜǊ ŀƴŘ ǎŜǿŀƎŜΦ  

.{ соф  Υ мфус  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƻǾŜǊŜŘ ŎŀǊōƻƴ ŀƴŘ 
ŎŀǊōƻƴ ƳŀƴƎŀƴŜǎŜ ǎǘŜŜƭ ŜƭŜŎǘǊƻŘŜǎ ŦƻǊ 
Ƴŀƴǳŀƭ ƳŜǘŀƭ ŀǊŎ ǿŜƭŘƛƴƎΦ  

.{ тнф  Υ мфтм όмфусύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ Ƙƻǘ ŘƛǇ ƎŀƭǾŀƴƛȊŜŘ 
ŎƻŀǘƛƴƎǎ ƻƴ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ŀǊǘƛŎƭŜǎΦ  

.{ ттр  Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ /ƻƴǘǊŀŎǘƻǊǎΦ  

 tŀǊǘ нΥ мфтп όмфупύ  ŀΦŎΦ ŎƻƴǘǊŀŎǘƻǊǎ ŦƻǊ ǾƻƭǘŀƎŜǎ ŀōƻǾŜ м ƪǾ 
ŀƴŘ ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ мн ƪǾΦ  



 

осс 

 

.{ упу Υ Cŀƴǎ ŦƻǊ 
DŜƴŜǊŀƭ 
tǳǊǇƻǎŜǎ  

 

 tŀǊǘ мΥ  мфул  aŜǘƘƻŘǎ ƻŦ ǘŜǎǘƛƴƎ ǇŜǊŦƻǊƳŀƴŎŜ  

.{ фтл  Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǿǊƻǳƎƘǘ ǎǘŜŜƭǎ ŦƻǊ 
ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŀƭƭƛŜŘ 9ƴƎƛƴŜŜǊƛƴƎ 
ǇǳǊǇƻǎŜǎΦ  

 tŀǊǘ мΥ  мффм  DŜƴŜǊŀƭ ƛƴǎǇŜŎǘƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎ 
ǇǊƻŎŜŘǳǊŜǎ ŀƴŘ ǎǇŜŎƛŦƛŎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 
ŎŀǊōƻƴΣ ŎŀǊōƻƴ ƳŀƴƎŀƴŜǎŜΣ ŀƭƭƻȅΣ ŀƴŘ 
ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭǎΦ  

.{ мосо Υ  мо ! ǇƭǳƎǎΣ ǎƻŎƪŜǘπƻǳǘƭŜǘǎ ŀƴŘ ŀŘŀǇǘŜǊǎΦ  

 tŀǊǘ оΥ  мфуф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀŘŀǇǘŜǊǎ  

.{ мотс  Υ мфтп όмфурύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƻƭƻǳǊ ƻŦ ƭƛƎƘǘ ǎƛƎƴŀƭǎΦ  

.{ моут Υ мфур όмффлύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎŎǊŜǿ ŀƴŘ ǎƻŎƪŜǘŜŘ ǎǘŜŜƭ 
ǘǳōŜǎ ŀƴŘ ǘǳōǳƭŀǊǎ ŀƴŘ ŦƻǊ Ǉƭŀƛƴ ŜƴŘ ǎǘŜŜƭ 
ǎǳƛǘŀōƭŜ ŦƻǊ ǿŜƭŘƛƴƎ ƻǊ ŦƻǊ ǎŎǊŜǿƛƴƎ ǘƻ .{ 
нм ǇƛǇŜ ǘƘǊŜŀŘǎΦ  

.{ мппл Υ мфур {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƻǇǇŜǊ ŀƭƭƻȅ ƛƴƎƻǘǎ ŀƴŘ 
ŎƻǇǇŜǊ ŀƭƭƻȅ ŀƴŘ ƘƛƎƘ ŎƻƴŘǳŎǘƛǾƛǘȅ ŎƻǇǇŜǊ 
ŎŀǎǘƛƴƎǎΦ  

.{ мппф Υ мффм {ǘŜŜƭ ǇƭŀǘŜΣ ǎƘŜŜǘ ŀƴŘ ǎǘǊƛǇ  

.{ мпрн  Υ мффл {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŦƭŀƪŜ ƎǊŀǇƘƛǘŜ Ŏŀǎǘ ƛǊƻƴΦ  

.{ мпус Υ  [ǳōǊƛŎŀǘƛƴƎ ƴƛǇǇƭŜǎ  

 tŀǊǘ мΥ мфрф όмфунύ  [ǳōǊƛŎŀǘƛƴƎ ƴƛǇǇƭŜǎ ŀƴŘ ŀŘŀǇǘŜǊǎ ŦƻǊ ǳǎŜ 
ƻƴ ƳŀŎƘƛƴŜǊȅ ŀƴŘ ǘƻƻƭǎ  

.{ мрлм Υ  {ǘŜŜƭ ŦƻǊ ǇǊŜǎǎǳǊŜ ǇǳǊǇƻǎŜΥ ǇƭŀǘŜǎΦ  

 tŀǊǘ мΥ  мфул όмффлύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎŀǊōƻƴ ŀƴŘ ŎŀǊōƻƴ 
ƳŀƴƎŀƴŜǎŜ ǎǘŜŜƭǎΦ 

 tŀǊǘ нΥ мфуу  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀƭƭƻȅ ǎǘŜŜƭǎΦ  

.{ мрсп Υ мфтр όмфуоύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǇǊŜǎǎŜŘ ǎǘŜŜƭ ǎŜŎǘƛƻƴŀƭ 
ǊŜŎǘŀƴƎǳƭŀǊ ǘŀƴƪǎΦ  

.{ мсрл  Υ мфтм  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎŀǇŀŎƛǘƻǊǎ ŦƻǊ 
ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǇƻǿŜǊ ŦǊŜǉǳŜƴŎȅ ǎȅǎǘŜƳǎ  

.{ мтуф  Υ мфур  {ǇŜŎƛŦƛŎŀǘƛƻƴ ƻŦ ōƻǳǊŘƻƴ ǘǳōŜ ǇǊŜǎǎǳǊŜ 
ŀƴŘ ǾŀŎǳǳƳ ƎŀǳƎŜǎ  



 

ост 

 

.{ мтфп  Υ мфрн όмфупύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƘŀǊǘ ǊŀƴƎŜǎ ŦƻǊ 
ǘŜƳǇŜǊŀǘǳǊŜ ǊŜŎƻǊŘƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎΦ  

.{ муро  Υ  ¢ǳōǳƭŀǊ ŦƭƻǊŜǎŎŜƴǘ ƭŀƳǇǎ ŦƻǊ ƎŜƴŜǊŀƭ 
ƭƛƎƘǘƛƴƎ ǎŜǊǾƛŎŜ  

 tŀǊǘ мΥ мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅ ǎǇŜŎƛŦƛŜŘ 
ƭŀƳǇǎΦ  

.{ нпфп   мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŜƭŀǎǘƻƳŜǊƛŎ ǎŜŀƭǎ ŦƻǊ 
Ƨƻƛƴǘǎ ƛƴ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ǇƛǇŜƭƛƴŜǎΦ  

.{ нрсф  Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎǇǊŀȅŜŘ ƳŜǘŀƭ ŎƻŀǘƛƴƎǎΦ  

 tŀǊǘ мΥ  мфсп όмфууύ  tǊƻǘŜŎǘƛƻƴ ƻŦ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ōȅ ŀƭǳƳƛƴƛǳƳ 
ŀƴŘ ȊƛƴŎ ŀƎŀƛƴǎǘ ŀǘƳƻǎǇƘŜǊƛŎ ŎƻǊǊƻǎƛƻƴΦ  

 tŀǊǘ нΥ  мфср όмфууύ  tǊƻǘŜŎǘƛƻƴ ƻŦ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ŀƎŀƛƴǎǘ 
ŎƻǊǊƻǎƛƻƴ ŀƴŘ ƻȄƛŘŀǘƛƻƴ ŀǘ ŜƭŜǾŀǘŜŘ 
ǘŜƳǇŜǊŀǘǳǊŜǎΦ  

.{ нсоо  Υ мфут  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ /ƭŀǎǎ м ŀǊŎ ǿŜƭŘƛƴƎ ƻŦ 
ŦŜǊǊƛǘƛŎ ǎǘŜŜƭ ǇƛǇŜ ǿƻǊƪ ŦƻǊ ŎŀǊǊȅƛƴƎ ŦƭǳƛŘǎΦ  

.{ нсфн Υ  CǳǎŜǎ ŦƻǊ ǾƻƭǘŀƎŜǎ ŜȄŎŜŜŘƛƴƎ мллл ± ŀΦŎΦ 

 tŀǊǘ мΥ  мфус  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎǳǊǊŜƴǘ ƭƛƳƛǘƛƴƎ ŦǳǎŜǎΦ  

 tŀǊǘ нΥ мфрс  9ȄǇǳƭǎƛƻƴ CǳǎŜǎ  

.{ нттф  Υ мфус  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǇƛǇŜ ǘƘǊŜŀŘǎ ŦƻǊ ǘǳōŜǎ 
ŀƴŘ ŦƛǘǘƛƴƎǎ ǿƘŜǊŜ ǇǊŜǎǎǳǊŜπǘƛƎƘǘ Ƨƻƛƴǘǎ 
ŀǊŜ ƴƻǘ ƳŀŘŜ ƻƴ ǘƘǊŜŀŘǎ όƳŜǘǊƛŎ 
ŘƛƳŜƴǎƛƻƴǎύΦ  

.{ нтуф  Υ мфур  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎǇƘŜǊƻƛŘŀƭ ƎǊŀǇƘƛǘŜ ƻǊ 
ƴƻŘǳƭŀǊ ƎǊŀǇƘƛǘŜ Ŏŀǎǘ ƛǊƻƴΦ  

.{ нфнс  Υ мфуп  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƘǊƻƳƛǳƳ ŀƴŘ 
ŎƘǊƻƳƛǳƳπƴƛŎƪŜƭ ǎǘŜŜƭ ŜƭŜŎǘǊƻŘŜǎ ŦƻǊ 
Ƴŀƴǳŀƭ ƳŜǘŀƭπŀǊŎ ǿŜƭŘƛƴƎΦ  

.{ нфтм  Υ мффм  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ /ƭŀǎǎ LL ŀǊŎ ǿŜƭŘƛƴƎ ƻŦ 
ŎŀǊōƻƴ ǎǘŜŜƭ ǇƛǇŜ ǿƻǊƪ ŦƻǊ ŎŀǊǊȅƛƴƎ ŦƭǳƛŘǎΦ  

.{ нуфу  Υ мффн  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƘƻǘπŘƛǇ ȊƛƴŎ 
ŀƭƭƻȅ ŎƻŀǘŜŘ ǎǘŜŜƭ Ŧƭŀǘ ǇǊƻŘǳŎǘǎΥ 
ǘƻƭŜǊŀƴŎŜǎ ƻƴ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ǎƘŀǇŜΦ  

.{ нфмп Υ мфтн όмфтфύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎǳǊƎŜ ŘƛǾŜǊǘŜǊǎ ŦƻǊ 
ŀƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘ ǇƻǿŜǊ ŎƛǊŎǳƛǘǎ  

.{ онтп  Υ мфсл {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ǘǳōǳƭŀǊ ƘŜŀǘ ŜȄŎƘŀƴƎŜǊǎ 
ŦƻǊ ƎŜƴŜǊŀƭ ǇǳǊǇƻǎŜǎ  
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.{ опмс Υ мффм  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ōƛǘǳƳŜƴπōŀǎŜŘ ŎƻŀǘƛƴƎǎ 
ŦƻǊ ŎƻƭŘ ŀǇǇƭƛŎŀǘƛƻƴΣ ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ ƛƴ 
ŎƻƴǘŀŎǘ ǿƛǘƘ ǇƻǘŀōƭŜ ǿŀǘŜǊΦ  

.{ опфс Υ мфуф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ 9 Ǝƭŀǎǎ ŦƛōǊŜ ŎƘƻǇǇŜŘ 
ǎǘǊŀƴŘ Ƴŀǘ ŦƻǊ ǘƘŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ƻŦ 
ǇƻƭȅŜǎǘŜǊ ŀƴŘ ƻǘƘŜǊ ƭƛǉǳƛŘ ƭŀƳƛƴŀǘƛƴƎ 
ǎȅǎǘŜƳǎΦ  

.{ орлр Υ мфус  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǳƴǇƭŀǎǘƛŎƛǎŜŘ ǇƻƭȅǾƛƴȅƭ 
ŎƘƭƻǊƛŘŜ όǳπt±/ύ tǊŜǎǎǳǊŜ ǇƛǇŜǎ ŦƻǊ ŎƻƭŘ 
ǇƻǘŀōƭŜ ǿŀǘŜǊΦ  

.{ орлс  Υ мфсф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǳƴǇƭŀǎǘƛŎƛǎŜŘ t±/ ǇƛǇŜ 
ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ǳǎŜǎΦ  

.{ орон Υ мффл  aŜǘƘƻŘ ŦƻǊ ǎǇŜŎƛŦȅƛƴƎ ǳƴǎŀǘǳǊŀǘŜŘ 
ǇƻƭȅŜǎǘŜǊ ǊŜǎƛƴ ǎȅǎǘŜƳǎΦ  

.{ ослл Υ мфтс όмфууύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ƳŀǎǎŜǎ 
ǇŜǊ ǳƴƛǘ ƭŜƴƎǘƘ ƻŦ ǿŜƭŘŜŘ ŀƴŘ ǎŜŀƳƭŜǎǎ 
ǎǘŜŜƭ ǇƛǇŜǎ ŀƴŘ ǘǳōŜǎ ŦƻǊ ǇǊŜǎǎǳǊŜ 
ǇǳǊǇƻǎŜǎΦ  

.{ орлс  Υ мфсф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǳƴǇƭŀǎǘƛŎƛǎŜŘ t±/ ǇƛǇŜ 
ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ǳǎŜǎΦ  

.{ орон  Υ мффл  aŜǘƘƻŘ ŦƻǊ ǎǇŜŎƛŦȅƛƴƎ ǳƴǎŀǘǳǊŀǘŜŘ 
ǇƻƭȅŜǎǘŜǊ ǊŜǎƛƴ ǎȅǎǘŜƳǎΦ  

.{ ослл  Υ мфтс όмфууύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ƳŀǎǎŜǎ 
ǇŜǊ ǳƴƛǘ ƭŜƴƎǘƘ ƻŦ ǿŜƭŘŜŘ ŀƴŘ ǎŜŀƳƭŜǎǎ 
ǎǘŜŜƭ ǇƛǇŜǎ ŀƴŘ ǘǳōŜǎ ŦƻǊ ǇǊŜǎǎǳǊŜ 
ǇǳǊǇƻǎŜǎΦ  

.{ ослм  Υ мфут  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎŀǊōƻƴ ǎǘŜŜƭ ǇƛǇŜǎ ŀƴŘ 
ǘǳōŜǎ ǿƛǘƘ ǎǇŜŎƛŦƛŜŘ ǊƻƻƳ ǘŜƳǇŜǊŀǘǳǊŜ 
ǇǊŜǇŀǊŜǎ ŦƻǊ ǇǊŜǎǎǳǊŜ ǇǳǊǇƻǎŜǎΦ {ǿƛǘŎƘŜǎ 
ŦƻǊ ƘƻǳǎŜƘƻƭŘ ŀƴŘ ǎƛƳƛƭŀǊ ŦƛȄŜŘ ŜƭŜŎǘǊƛŎŀƭ 
ƛƴǎǘŀƭƭŀǘƛƻƴǎΦ  

 tŀǊǘ мΥ  мууф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƎŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

.{ осфм  Υ  мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ 9 Ǝƭŀǎǎ ŦƛōǊŜ ǊƻǾƛƴƎ ŦƻǊ 
ǘƘŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ƻŦ ǇƻƭȅŜǎǘŜǊ ŀƴŘ ŜǇƻȄȅ 
ǊŜǎƛƴ ǎȅǎǘŜƳǎΦ  

.{ осфо Υ мффн  wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŘŜǎƛƎƴ ƻŦ ǎŎŀƭŜǎ 
ŀƴŘ ƛƴŘŜȄŜǎ ƻƴ ŀƴŀƭƻƎǳŜ ƛƴŘƛŎŀǘƛƴƎ 
ƛƴǎǘǊǳƳŜƴǘǎΦ  

.{ оутм  Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƳƛƴƛŀǘǳǊŜ ŀƴŘ ƳƻƭŘŜŘ 
ŎŀǎŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎΦ  
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 tŀǊǘ мΥ мфср όмфупύ  aƛƴƛŀǘǳǊŜ ŀƛǊπōǊŜŀƪ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ŦƻǊ 
ŀΦŎΦ ŎƛǊŎǳƛǘǎΦ  

.{ офно  Υ  aŜǘƘƻŘǎ ŦƻǊ ǳƭǘǊŀǎƻƴƛŎ ŜȄŀƳƛƴŀǘƛƻƴ ƻŦ 
ǿŜƭŘǎΦ  

 tŀǊǘ мΥ  мфус  aŜǘƘƻŘǎ ŦƻǊ Ƴŀƴǳŀƭ ŜȄŀƳƛƴŀǘƛƻƴ ƻŦ 
Ŧǳǎƛƻƴ ǿŜƭŘǎ ƛƴ ŦŜǊǊƛǘƛŎ ǎǘŜŜƭǎΦ  

.{ офоф  Υ  DǊŀǇƘƛŎŀƭ ǎȅƳōƻƭǎ ŦƻǊ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊΣ 
ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎǎ 
ŘƛŀƎǊŀƳǎΦ  

.{ плфф  Υ  мфус  /ƻƭƻǳǊǎ ƻŦ ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘǎΣ ǇǳǎƘ ōǳǘǘƻƴǎΣ 
ŀƴƴǳƴŎƛŀǘƻǊǎ ŀƴŘ ŘƛƎƛǘŀƭ ǊŜŀŘƻǳǘǎΦ  

 tŀǊǘ мΥ  мфус  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƻƭƻǳǊǎ ƻŦ ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘǎ 
ŀƴŘ ǇǳǎƘ ōǳǘǘƻƴǎΦ  

.{ пмфл Υ мфст  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ L{h ƳŜǘǊƛŎ ōƭŀŎƪ ƘŜȄŀƎƻƴ 
ōƻƭǘǎΣ ǎŎǊŜǿǎ ŀƴŘ ƴǳǘǎΦ  

   DǳƛŘŜ ƻƴ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ŜƭŜŎǘǊƻƴƛŎ 
ŜǉǳƛǇƳŜƴǘϥǎ ŀƴŘ ǇŀǊǘǎ ǳǎŜŘ ǘƘŜǊŜƛƴΦ  

 tŀǊǘ нΥ  мфтп όмфутύ  ¢ŜǊƳƛƴƻƭƻƎȅΦ  

.{ пнмм  Υ мфут  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƭŀŘŘŜǊǎ ŦƻǊ ǇŜǊƳŀƴŜƴǘ 
ŀŎŎŜǎǎ ǘƻ ŎƘƛƳƴŜȅǎΣ ƻǘƘŜǊ ƘƛƎƘ ǎǘǊǳŎǘǳǊŜǎΣ 
ǎƛƭƻǎ ŀƴŘ ōƛƴǎ  

.{ попо  Υ мфсу  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ǇƭǳƎǎΣ ǎƻŎƪŜǘπ
ƻǳǘƭŜǘǎ ŀƴŘ ŎƻǳǇƭŜǊǎ ŦƻǊ ŀΦŎΦ ŀƴŘ ŘΦŎΦ 
ǎǳǇǇƭƛŜǎ  

.{ попс Υ  Wƻƛƴǘǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ŦƻǊ ǳǎŜ ǿƛǘƘ 
ǳƴǇƭŀǎǘƛŎƛǎŜŘ t±/ ǇǊŜǎǎǳǊŜ ǇƛǇŜǎΦ 

 tŀǊǘ мΥ мфсф LƴƧŜŎǘƛƻƴ ƳƻǳƭŘŜŘ ǳƴǇƭŀǎǘƛŎƛǎŜŘ t±/ 
ŦƛǘǘƛƴƎǎ ŦƻǊ ǎƻƭǾŜƴǘ ǿŜƭŘƛƴƎ ŦƻǊ ǳǎŜ ǿƛǘƘ 
ǇǊŜǎǎǳǊŜ ǇƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ǇƻǘŀōƭŜ ǿŀǘŜǊ 
ǎǳǇǇƭȅΦ  

 tŀǊǘ нΥ мфтл  aŜŎƘŀƴƛŎŀƭ Ƨƻƛƴǘǎ ŀƴŘ ŦƛǘǘƛƴƎǎΣ ǇǊƛƴŎƛǇŀƭƭȅ 
ƻŦ ǳƴǇƭŀǎǘƛŎƛǎŜŘ t±/Φ  

 tŀǊǘ оΥ мфун  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎƻƭǾŜƴǘ ŎŜƳŜƴǘΦ  

.{ посл Υ мфус  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǿŜƭŘŀōƭŜ ǎǘǊǳŎǘǳǊŀƭ 
ǎǘŜŜƭǎΦ  

.{ посу  Υ  /ƻƳǇǊŜǎǎƛƻƴ ŎƻǳǇƭƛƴƎǎ ŦƻǊ ǘǳōŜǎ  

 tŀǊǘ мΥ   {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƘŜŀǾȅ ǎŜǊƛŜǎ ŎƻǳǇƭƛƴƎǎ 
όƳŜǘǊƛŎύ  
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.{ прлп  Υ  /ƛǊŎǳƭŀǊ ŦƭŀƴƎŜǎ ŦƻǊ ǇƛǇŜǎΣ ǾŀƭǾŜǎΣ ŀƴŘ 
ŦƛǘǘƛƴƎǎ όtb ŘŜǎƛƎƴŀǘŜŘύΣ  

 tŀǊǘ оΥ   {ǘŜŜƭΣ Ŏŀǎǘ ƛǊƻƴΣ ŀƴŘ ŎƻǇǇŜǊ ŀƭƭƻȅ ŦƭŀƴƎŜǎΦ  

 {ŜŎǘ оΦмΥ мфуф {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎǘŜŜƭ ŦƭŀƴƎŜǎΦ  

 {ŜŎǘ оΦнΥ мфуф {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ Ŏŀǎǘ ƛǊƻƴ ŦƭŀƴƎŜǎΦ  

.{ прмр  Υ мфуп {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǿŜƭŘƛƴƎ ƻŦ ǎǘŜŜƭ ǇƛǇŜƭƛƴŜǎ 
ƻƴ ƭŀƴŘ ŀƴŘ ƻŦŦǎƘƻǊŜΦ  

.{ проо  Υ  [ǳƳƛƴŀǊƛŜǎ 

.{ прсу Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎǘŜŜƭ ŎƻƴŘǳƛǘ ŀƴŘ ŦƛǘǘƛƴƎǎ 
ǿƛǘƘ ƳŜǘǊƛŎ ǘƘǊŜŀŘǎ ƻŦ L{h ŦƻǊƳ ŦƻǊ 
ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎ  

 tŀǊǘ мΥ мфтл {ǘŜŜƭ ŎƻƴŘǳƛǘΣ ōŜƴŘǎ ŀƴŘ ŎƻǳǇƭŜǘǊǎΦ  

 tŀǊǘ нΥ мфтл όмфууύ CƛǘǘƛƴƎǎ ŀƴŘ ŎƻƳǇƻƴŜƴǘǎΦ 

.{ пслт  Υ  bƻƴπƳŜǘŀƭƭƛŎ ŎƻƴŘǳƛǘǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ŦƻǊ 
ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎΥ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ 
ǎǿƛǘŎƘƎŜŀǊ ŀƴŘ ŎƻƴǘǊƻƭ ƎŜŀǊ ŦƻǊ ǾƻƭǘŀƎŜǎ 
ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ мллл ± ŀΦŎΦ ŀƴŘ мнлл 
± ŘΦŎΦ  

 tŀǊǘ мΥ мфтт όмффлύ  /ƛǊŎǳƛǘ .ǊŜŀƪŜǊǎΥ  

.{ пттн  Υ мфуу {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŘǳŎǘƛƭŜ ƛǊƻƴ ǇƛǇŜ ŀƴŘ 
ŦƛǘǘƛƴƎǎ  

.{ пулл  Υ мфуф  {ŎƘŜŘǳƭŜ ŦƻǊ Ǉŀƛƴǘ ŎƻƭƻǳǊǎ ŦƻǊ ōǳƛƭŘƛƴƎ 
ǇǳǊǇƻǎŜǎ  

.{ пуср  Υ  5ƛƳŜƴǎƛƻƴǎ ƻŦ ƎŀǎƪŜǘǎ ŦƻǊ ǇƛǇŜ ŦƭŀƴƎŜǎ ǘƻ 
.{ прлпΦ  

 tŀǊǘ мΥ  мфуф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƴƻƴπƳŜǘŀƭƭƛŎ Ŧƭŀǘ ƎŀǎƪŜǘǎ 
όƛƴŎƭǳŘƛƴƎ ƎŀǎƪŜǘǎ ŦƻǊ ŦƭŀƴƎŜǎ ǘƻ .{ пттнύΦ  

.{ путл    {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀǇǇǊƻǾŀƭ ǘŜǎǘƛƴƎ ƻŦ 
ǿŜƭŘƛƴƎ ǇǊƻŎŜŘǳǊŜǎΦ  

 tŀǊǘ мΥ  мфум Cǳǎƛƻƴ ǿŜƭŘƛƴƎ ƻŦ ǎǘŜŜƭ  

 tŀǊǘ оΥ  мфур  !ǊŎπǿŜƭŘƛƴƎ ƻŦ ǘǳōŜ ǘƻ ǇƭŀǘŜ Ƨƻƛƴǘǎ ƛƴ 
ƳŜǘŀƭƭƛŎ ƳŀǘŜǊƛŀƭǎ  

.{ пфнм  Υ мфуу {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎƘŜǊŀŘƛǎŜŘ ŎƻŀǘƛƴƎǎ ƻƴ 
ƛǊƻƴ ƻǊ ǎǘŜŜƭΦ  

.{ пфпм  Υ  aƻǘƻǊ ǎǘŀǊǘŜǊǎ ŦƻǊ ǾƻƭǘŀƎŜǎ ǳǇ ǘƻ ŀƴŘ 
ƛƴŎƭǳŘƛƴƎ мллл ± ŀΦŎΦ ŀƴŘ мнлл ± ŘΦŎΦ  

 tŀǊǘ мΥ мфтф όмффлύ  5ƛǊŜŎǘπƻƴπƭƛƴŜ όŦǳƭƭ ǾƻƭǘŀƎŜύ ŀΦŎΦ ǎǘŀǊǘŜǊǎ  
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.{ пффф  Υ  DŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǊƻǘŀǘƛƴƎ 
ŜƭŜŎǘǊƛŎŀƭ ƳŀŎƘƛƴŜǎ  

 tŀǊǘ лΥ  мфут  {ǇŜŎƛŦƛŎŀǘƛƻƴ ƛƴǘǊƻŘǳŎǘƛƻƴ ŀƴŘ 
ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ƻǘƘŜǊ ǇŀǊǘǎΦ  

 tŀǊǘ млмΥ мфут  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǊŀǘƛƴƎ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜΦ  

 tŀǊǘ мммΥ мфут  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ōǳƛƭŘ ƛƴ ǘƘŜǊƳŀƭ 
ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ǊŀǘŜŘ ŀǘ 
ссл ± ŀΦŎΦ ŀƴŘ ōŜƭƻǿ  

 tŀǊǘ мпоΥ  мфут {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǘŜǎǘǎ  

.{ рллл Υ  wƻǘŀǘƛƴƎ ŜƭŜŎǘǊƛŎŀƭ ƳŀŎƘƛƴŜǎ ƻŦ ǇŀǊǘƛŎǳƭŀǊ 
ǘȅǇŜǎ ƻǊ ŦƻǊ ǇŀǊǘƛŎǳƭŀǊ ŀǇǇƭƛŎŀǘƛƻƴǎΦ  

.{ рмор  Υ мфуп  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǘƘŜ ŀǊŎπǿŜƭŘƛƴƎ ƻŦ 
ŎŀǊōƻƴπƳŀƴƎŀƴŜǎŜ ǎǘŜŜƭǎ  

.{ рмрл  Υ мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ Ŏŀǎǘ ƎŀǘŜ ǾŀƭǾŜǎ  

.{ рмро Υ мфтп όмффмύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ Ŏŀǎǘ ƛǊƻƴ ŎƘŜŎƪ ǾŀƭǾŜǎ  

.{ рмрр Υ мфуп όмффмύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ōǳǘǘŜǊŦƭȅ ǾŀƭǾŜǎ  

.{ рмрс Υ мфур όмффмύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŘƛŀǇƘǊŀƎƳ ǾŀƭǾŜǎ  

.{ рмсо  Υ мфус όмффмύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ƪŜȅ 
ƻǇŜǊŀǘŜŘ Ŏŀǎǘ ƛǊƻƴ ƎŀǘŜ ǾŀƭǾŜǎ ŦƻǊ 
ǿŀǘŜǊǿƻǊƪǎ ǇǳǊǇƻǎŜǎ  

.{ рннт  Υ мфуп  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀΦŎΦ ƳŜǘŀƭπŜƴŎƭƻǎŜŘ 
ǎǿƛǘŎƘƎŜŀǊ ŀƴŘ ŎƻƴǘǊƻƭ ƎŜŀǊ ǊŀǘŜŘ 
ǾƻƭǘŀƎŜǎ ŀōƻǾŜ м ƪ± ŀƴŘ ǳǇ ǘƻ ŀƴŘ 
ƛƴŎƭǳŘƛƴƎ тнΦр Y±Φ 

.{ рнро  Υ мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘ 
ŘƛǎŎƻƴƴŜŎǘƻǊǎ ŀƴŘ ǎǿƛǘŎƘŜǎ  

.{ рнфн  Υ мфул  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƧƻƛƴǘƛƴƎ ƳŀǘŜǊƛŀƭǎ ŀƴŘ 
ŎƻƳǇƻǳƴŘǎ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǳǎƛƴƎ ǿŀǘŜǊ 
ƭƻǿπǇǊŜǎǎǳǊŜ ǎǘŜŀƳ ƻǊ мǎǘΣ нƴŘ ŀƴŘ оǊŘ 
ŦŀƳƛƭȅ ƎŀǎŜǎΦ  

.{ ролу  Υ  LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ /ŀōƭŜǎΦ  

 tŀǊǘ мΥ  мфус {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǇƻƭȅŜǘƘȅƭŜƴŜ ƛƴǎǳƭŀǘŜŘ 
ŎŀōƭŜǎΦ  

 tŀǊǘ нΥ мфус  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ t±/ ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎΦ  

.{ ромм  Υ мфуу  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƘƛƎƘπǾƻƭǘŀƎŜ ŀƭǘŜǊƴŀǘƛƴƎ 
ŎǳǊǊŜƴǘ ŎƛǊŎǳƛǘ ōǊŜŀƪǎ  
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.{ ромс Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀŎŎŜǇǘŀƴŎŜ ǘŜǎǘǎ ŦƻǊ 
ŎŜƴǘǊƛŦǳƎŀƭΣ ƳƛȄŜŘ Ŧƭƻǿ ŀƴŘ ŀȄƛŀƭ ǇǳƳǇǎ  

.{ рофм Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀŎǊȅƭƻƴƛǘǊƛƭŜπōǳǘŀŘƛŜƴŜπ
ǎǘȅǊŜƴŜ ό!.{ύ ŦƛǘǘƛƴƎǎ ŦƻǊ ǳǎŜ ǿƛǘƘ !.{ 
ǇǊŜǎǎǳǊŜ ǇƛǇŜǎ  

 tŀǊǘ мΥ мфтс  CƛǘǘƛƴƎǎ ŦƻǊ ǳǎŜ ǿƛǘƘ ǇƛǇŜ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ 
ǳǎŜǎ  

.{ рпмф  Υ мфтт όмффлύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀƛǊ ōǊŜŀƪ ǎǿƛǘŎƘŜǎΣ ƻǳǘ 
ōǊŜŀƪ ŘƛǎŎƻƴƴŜŎǘƛƻƴϥǎΣ ŀƛǊ ōǊŜŀƪ ǎǿƛǘŎƘ 
ŘƛǎŎƻƴƴŜŎǘƛƻƴϥǎΣ ŀƴŘ ŦǳǎŜπŎƻƳōƛƴŀǘƛƻƴ 
ǳƴƛǘǎ ŦƻǊ ǾƻƭǘŀƎŜ ǳǇ ǘƻ ǘƘŜ ƛƴŎƭǳŘƛƴƎ мллл 
± ŀΦŎΦ ŀƴŘ мнлл ± ŘΦŎΦ  

.{ рпнл  Υ мфтт όмфууύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŘŜƎǊŜŜǎ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ƻŦ 
ŜƴŎƭƻǎǳǊŜǎ ƻŦ ǎǿƛǘŎƘƎŜŀǊ ŀƴŘ ŎƻƴǘǊƻƭ ƎŜŀǊ 
ŦƻǊ ǾƻƭǘŀƎŜǎ ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ мллл ± 
ŀΦŎΦ ŀƴŘ мнлл ± ŘΦŎΦ  

.{ рпно  Υ όмфутύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǇƻǊǘŀōƭŜ ŦƛǊŜ 
ŜȄǘƛƴƎǳƛǎƘŜǊǎ  

.{ рпнп  Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƻƴǘǊƻƭ ƎŜŀǊ ŦƻǊ ǾƻƭǘŀƎŜǎ 
ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ мллл ± ŀΦŎΦ ŀƴŘ мнлл 
± ŘΦŎΦ  

.{со  Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƘƛƎƘ ǾƻƭǘŀƎŜ ǎǿƛǘŎƘŜǎ  

 tŀǊǘ мΥ  мффм  IƛƎƘπǾƻƭǘŀƎŜ ǎǿƛǘŎƘŜǎ ŦƻǊ ǊŀǘŜŘ ǾƻƭǘŀƎŜ 
ŀōƻǾŜ м ƪ± ŀƴŘ ƭŜǎǎ ǘƘŀƴ рн ƪ±  

.{ рпст  Υ мфуф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎŀōƭŜǎ ǿƛǘƘ 
ǘƘŜǊƳƻǎŜǘǘƛƴƎ ƛƴǎǳƭŀǘƛƻƴ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ 
ǎǳǇǇƭȅ ŦƻǊ ǊŀǘŜŘ ǾƻƭǘŀƎŜǎ ǳǇ ǘƻ ŀƴŘ 
ƛƴŎƭǳŘƛƴƎ сллκмллл ± ŀƴŘ ǳǇ ǘƻ ŀƴŘ 
ƛƴŎƭǳŘƛƴƎ мфллκоолл ±Φ  

.{ рпус    [ƻǿπǾƻƭǘŀƎŜ ǎǿƛǘŎƘƎŜŀǊ ŀƴŘ ŎƻƴǘǊƻƭ ƎŜŀǊ 
ŀǎǎŜƳōƭƛŜǎΦ  

 tŀǊǘ мΥ мффл  wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘȅǇŜ ǘŜǎǘŜŘ ŀƴŘ 
ǇŀǊǘƛŀƭƭȅ ǘȅǇŜ ǘŜǎǘŜŘ ŀǎǎŜƳōƭƛŜǎ  

 tŀǊǘ нΥ  мфуу  tŀǊǘƛŎǳƭŀǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ōǳǎōŀǊ 
ǘǊǳƴƪƛƴƎ ǎȅǎǘŜƳǎΦ  

.{ рпфл  Υ мфтт όмфурύ  /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ŘŜƎǊŜŜǎ ƻŦ ǇǊƻǘŜŎǘƛƻƴ 
ǇǊƻǾƛŘŜŘ ōȅ ŜƴŎƭƻǎǳǊŜǎΦ  

.{ рпфо  Υ мфтт /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ǇǊƻǘŜŎǘƛǾŜ ŎƻŀǘƛƴƎπƻŦ 
ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǎǘǊǳŎǘǳǊŜǎ ŀƎŀƛƴǎǘ 
ŎƻǊǊƻǎƛƻƴΦ  
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.{ ррлл  Υ мффм  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǳƴŦƛǊŜŘ Ŧǳǎƛƻƴ ǿŜƭŘŜŘ 
ǇǊŜǎǎǳǊŜ ǾŜǎǎŜƭǎ  

 

.{ ррмп Υ  wŜŎƛǇǊƻŎŀǘƛƴƎ ƛƴǘŜǊƴŀƭ ŎƻƳōǳǎǘƛƻƴ 
ŜƴƎƛƴŜǎΥ ǇŜǊŦƻǊƳŀƴŎŜ  

 tŀǊǘ мΥ мфут  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎǘŀƴŘŀǊŘ ǊŜŦŜǊŜƴŎŜ 
ŎƻƴŘƛǘƛƻƴ ŀƴŘ ŘŜŎƭŀǊŀǘƛƻƴǎ ƻŦ ǇƻǿŜǊΣ ŦǳŜƭ 
ŎƻƴǎǳƳǇǘƛƻƴΣ ŀƴŘ ƭǳōǊƛŎŀǘƛƴƎ ƻƛƭ 
ŎƻƴǎǳƳǇǘƛƻƴ  

 tŀǊǘ пΥ мфтф όмфупύ  {ǇŜŜŘ ƎƻǾŜǊƴƛƴƎ  

 tŀǊǘ тΥ  мфуу  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƻŘŜǎ ŦƻǊ ŜƴƎƛƴŜ ǇƻǿŜǊ  

.{ ртну  Υ  aŜŀǎǳǊŜƳŜƴǘ ƻŦ Ŧƭƻǿ ƻŦ ŎƻƭŘ ǇƻǘŀōƭŜ 
ǿŀǘŜǊ ƛƴ ŎƭƻǎŜŘ ŎƻƴŘǳƛǘǎ  

 tŀǊǘ мΥ  мфтф όмфутύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǎƛƴƎƭŜ ƳŜǘŜǊǎ 

 tŀǊǘ нΥ  мфул όмфууύ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǎƛƴƎƭŜ ƳŜǘŜǊǎΦ  

.{ ртоо  Υ мфтф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƎŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 
ŜƭŜŎǘǊƛŎŀƭ ŀŎŎŜǎǎƻǊƛŜǎΦ  

.{ ртфн  Υ мфул όмфусύ  ¦ƭǘǊŀǎƻƴƛŎ  Ŧƭƻǿ ƳŜǘŜǊǎΦ  

.{ рурс  Υ  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƳƻǘƻǊ ǎǘŀǊǘŜǊǎ ŦƻǊ 
ǾƻƭǘŀƎŜǎ ŀōƻǾŜ м ƪ± ŀΦŎΦ ŀƴŘ мΦн ƪ± ŘΦŎΦ  

 tŀǊǘ мΥ  мфул όмфурύ  5ƛǊŜŎǘπƻƴπƭƛƴŜ όŦǳƭƭ ǾƻƭǘŀƎŜύ ŀΦŎΦ ǎǘŀǊǘŜǊǎΦ  

.{ рфро  Υ  DǳƛŘŜ ƻƴ ǇƻǿŜǊ ǘǊŀƴǎŦƻǊƳŜǊǎ  

 tŀǊǘ мΥ мфул  !ǇǇƭƛŎŀǘƛƻƴ ƻŦ ǇƻǿŜǊ ǘǊŀƴǎŦƻǊƳŜǊǎ  

.{ сллп  Υ мффм  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ t±/ ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎ 
όƴƻƴπŀǊƳƻǳǊŜŘύ ŦƻǊ ŜƭŜŎǘǊƛŎ ǇƻǿŜǊ ŀƴŘ 
ƭƛƎƘǘƛƴƎΦ  

.{ сллт  Υ мффм  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ wǳōōŜǊ ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎ 
ŦƻǊ ŜƭŜŎǘǊƛŎ ǇƻǿŜǊ ŀƴŘ ƭƛƎƘǘƛƴƎΦ  

.{ снлт  Υ мффм  aƛƴŜǊŀƭ ƛƴǎǳƭŀǘŜŘ ŎƻǇǇŜǊ ǎƘŜŀǘƘŜǎ ŎŀōƭŜǎ 
ǿƛǘƘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎΦ  

.{ сном  Υ мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ t±/πƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎ ŦƻǊ 
ǎǿƛǘŎƘƎŜŀǊ ŀƴŘ ŎƻƴǘǊƻƭ ƎŜŀǊ ǿƛǊƛƴƎΦ  

.{ сопс  Υ мфуф  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ t±/πƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎ ŦƻǊ 
ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǎΦ  

.{ срлл  Υ мффл  {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ LƴǎǳƭŀǘŜŘ ŦƭŜȄƛōƭŜ ŎƻǊŘǎ 
ŀƴŘ ŎŀōƭŜǎΦ  



 

отп 

 

.{ тлтф  Υ мффл  tǊŜǇŀǊŀǘƛƻƴ ƻŦ ǎǘŜŜƭ ǎǳōǎǘǊŀǘŜǎ ōŜŦƻǊŜ 
ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ Ǉŀƛƴǘǎ ŀƴŘ ǊŜƭŀǘŜŘ 
ǇǊƻŘǳŎǘǎΦ  

 tŀǊǘ лΥ  мффл  LƴǘǊƻŘǳŎǘƛƻƴ  

 tŀǊǘ /нΥ мфуф aŜǘƘƻŘ ŦƻǊ ǘƘŜ ƎǊŀŘƛƴƎ ƻŦ ǎǳǊŦŀŎŜ ǇǊƻŦƛƭŜ 
ƻŦ ŀōǊŀǎƛǾŜƭȅ ōƭŀǎǘ ŎƭŜŀƴŜŘ ǎǘŜŜƭ ǳǎƛƴƎ ŀ 
ŎƻƳǇŀǊŀǘƻǊ  

.{ тоср  Υ όмффлύ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƘŀǊŘ ŘǊŀǿƴ ŀƭǳƳƛƴƛǳƳ 
ǿƛǊŜ ƻǾŜǊƘŜŀŘ ƭƛƴŜ ŎƻƴŘǳŎǘƻǊǎ  

.{ тпол  Υ мффн  /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŜŀǊǘƘƛƴƎ  

t5 спфф  Υ мфум  DǳƛŘŜ ǘƻ ƛƴǎǳƭŀǘƛƻƴ ŎƻπƻǊŘƛƴŀǘƛƻƴ ǿƛǘƘƛƴ 
ƭƻǿ ǾƻƭǘŀƎŜ ǎȅǎǘŜƳǎ ƛƴŎƭǳŘƛƴƎ ŎƭŜŀǊŀƴŎŜǎ 
ŀƴŘ ŎǊŜŜǇŀƎŜ ŘƛǎǘŀƴŎŜǎ ŦƻǊ ŜǉǳƛǇƳŜƴǘΦ  

.{ /t млмс  Υ мфул  /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ ǘƘŜ ǳǎŜ ƻŦ 
{ŜƳƛŎƻƴŘǳŎǘƻǊ 5ŜǾƛŎŜǎΦ  

th 5нмрр /  Υ  {ƻƭŘŜǊƭŜǎǎ /ƻƴƴŜŎǘƛƻƴǎ ƳŀŘŜ ōȅ ²ƛǊŜπ
²ǊŀǇǇƛƴƎ aŜǘƘƻŘ όƻǊ ŜǉǳƛǾŀƭŜƴǘ 
{ǘŀƴŘŀǊŘύ  

th 5ннот Υ  ¢ŜǊƳƛƴŀƭ ¢ŀƎǎ ŦƻǊ {ƻƭŘŜǊƭŜǎǎ ²ǊŀǇǇŜŘ 
/ƻƴƴŜŎǘƻǊǎ  
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SECTION 2     MECHANICAL GENERAL SPECIFICATIONS 

 

 

2.1 Introduction  

 

¢Ƙƛǎ {ŜŎǘƛƻƴ ŎƻǾŜǊǎ ǿƻǊƪƳŀƴǎƘƛǇΣ ƳŀǘŜǊƛŀƭǎ ƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ƻǘƘŜǊ ƳƛǎŎŜƭƭŀƴŜƻǳǎ ƛǘŜƳǎ 
ŀǇǇƭƛŎŀōƭŜ ǘƻ ŀƭƭ ƛǘŜƳǎ ƻŦ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƎŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 
ǇŀǊǘƛŎǳƭŀǊ ƛǘŜƳǎ ƻŦ ƳŜŎƘŀƴƛŎŀƭ ǇƭŀƴǘΦ !ƭƭ ŎƻƳǇƻƴŜƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ²ƻǊƪǎ ǎƘŀƭƭΣ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ 
ǎǇŜŎƛŦƛŜŘΣ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ ǘƘƛǎ {ŜŎǘƛƻƴ ƻǊ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ  

 

2.2 Materials and Workmanship  

 

!ƭƭ ǎǳōƳŜǊƎŜŘ ƳƻǾƛƴƎ ǇŀǊǘǎ ƻŦ ǘƘŜ ǇƭŀƴǘΣ ƻǊ ǘƘŜ Ǉƛƴǎ ŀƴŘ ǎǇƛƴŘƭŜǎΣ ŜǘŎΦΣ ƻŦ ǘƘŜ ǎǳōƳŜǊƎŜŘ 
ƳƻǾƛƴƎ ǇŀǊǘǎ ƻǊ ǘƘŜ ŦŀŎŜǎΣ ŜǘŎΦΣ ƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜƳ ǎƘŀƭƭ ōŜ ƻŦ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ƳŜǘŀƭǎΦ !ƭƭ 
ǇŀǊǘǎ ƛƴ ŘƛǊŜŎǘ ŎƻƴǘŀŎǘ ǿƛǘƘ ǾŀǊƛƻǳǎ ŎƘŜƳƛŎŀƭǎΣ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ǊŜǎƛǎǘŀƴǘ ǘƻ ŎƻǊǊƻǎƛƻƴΣ ƻǊ 
ŀōǊŀǎƛƻƴ ōȅ ǘƘŜǎŜ ŎƘŜƳƛŎŀƭǎΣ ŀƴŘ ǎƘŀƭƭ ŀƭǎƻ Ƴŀƛƴǘŀƛƴ ǘƘŜƛǊ ǇǊƻǇŜǊǘƛŜǎ ǿƛǘƘƻǳǘ ŀƎƛƴƎ ŘǳŜ ǘƻ ǘƘŜ 
ǇŀǎǎŀƎŜ ƻŦ ǘƛƳŜΣ ŜȄǇƻǎǳǊŜ ǘƻ ƭƛƎƘǘ ƻǊ ŀƴȅ ƻǘƘŜǊ ŎŀǳǎŜΦ  

 

²ƘŜǊŜ ϦǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭϦ ƛǎ ǎǇŜŎƛŦƛŜŘ ƻǊ ǳǎŜŘ ƛǘ ǎƘŀƭƭ ƘŀǾŜ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ŀǘƳƻǎǇƘŜǊƛŎ ŎƻǊǊƻǎƛƻƴ 
ƴƻǘ ƭŜǎǎ ǘƘŀƴ ǘƘŀǘ ǇǊƻǾƛŘŜŘ ōȅ .{ фтлΣ DǊŀŘŜ пмл {оΦ tŀǊǘƛŎǳƭŀǊ ŀǘǘŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƻ ǘƘŜ 
ǇǊŜǾŜƴǘƛƻƴ ƻŦ ǎŜƛȊǳǊŜ ōȅ ŦǊŜǘǘƛƴƎ ǿƘŜǊŜ ǘƻǿ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ƳŜǘŀƭǎ ŀǊŜ ƛƴ ŎƻƴǘŀŎǘΣ ōȅ ǘƘŜ 
ǎŜƭŜŎǘƛƻƴ ƻŦ ƳŀǘŜǊƛŀƭǎ ƻŦ ǎǳƛǘŀōƭŜ ǊŜƭŀǘƛǾŜ ƘŀǊŘƴŜǎǎ ŀƴŘ ǎǳǊŦŀŎŜ ŦƛƴƛǎƘ ŀƴŘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ 
ƭǳōǊƛŎŀƴǘǎΦ ²ƘŜǊŜ ōǊƻƴȊŜ ƛǎ ǎǇŜŎƛŦƛŜŘ ƻǊ ǳǎŜŘ ƛǘ ǎƘŀƭƭ ōŜ ȊƛƴŎ ŦǊŜŜΦ  

 

tŀǊǘƛŎǳƭŀǊ ŀǘǘŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ǇŀƛŘ ǘƻ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ŎƻǊǊƻǎƛƻƴ ŘǳŜ ǘƻ ǘƘŜ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ƻŦ 
ŘƛǎǎƛƳƛƭŀǊ ƳŜǘŀƭǎΦ ²ƘŜǊŜ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǳǎŜ ŘƛǎǎƛƳƛƭŀǊ ƳŜǘŀƭǎ ƛƴ ŎƻƴǘŀŎǘΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ 
ǎŜƭŜŎǘŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ōƛƳŜǘŀƭƭƛŎ ŎƻǊǊƻǎƛƻƴ ƛǎ ŀǎ ƭƻǿ ŀǎ ǇƻǎǎƛōƭŜΦ  

 

²ƻǊƪƳŀƴǎƘƛǇ ŀƴŘ ƎŜƴŜǊŀƭ ŦƛƴƛǎƘ ǎƘŀƭƭ ōŜ ƻŦ ŦƛǊǎǘ Ŏƭŀǎǎ ŎƻƳƳŜǊŎƛŀƭ ǉǳŀƭƛǘȅ ŀƴŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
ǿƛǘƘ ōŜǎǘ ǿƻǊƪǎƘƻǇ ǇǊŀŎǘƛŎŜΦ  

 

!ƭƭ ǎƛƳƛƭŀǊ ƛǘŜƳǎ ƻŦ Ǉƭŀƴǘ ŀƴŘ ǘƘŜƛǊ ŎƻƳǇƻƴŜƴǘ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜΣ 
{ǇŀǊŜ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ǘƘŜ ǎŀƳŜ ƳŀǘŜǊƛŀƭǎ ŀǎ ǘƘŜ ƻǊƛƎƛƴŀƭǎ ŀƴŘ ǎƘŀƭƭ Ŧƛǘ ŀƭƭ 
ǎƛƳƛƭŀǊ ƛǘŜƳǎ ƻŦ ǇƭŀƴǘΦ aŀŎƘƛƴƛƴƎ Ŧƛǘǎ ƻƴ ǊŜƴŜǿŀōƭŜ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ŀŎŎǳǊŀǘŜ ŀƴŘ ǘƻ ǎǇŜŎƛŦƛŜŘ 
ǘƻƭŜǊŀƴŎŜǎ ǎƻ ǘƘŀǘ ǊŜǇƭŀŎŜƳŜƴǘǎ ƳŀŘŜ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜǊǎϥ ŘǊŀǿƛƴƎǎ Ƴŀȅ ōŜ ǊŜŀŘƛƭȅ ƛƴǎǘŀƭƭŜŘΦ  
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!ƭƭ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ǿƛǘƘƻǳǘ ŜȄŎŜǎǎƛǾŜ ǾƛōǊŀǘƛƻƴ ŀƴŘ ǿƛǘƘ ǘƘŜ ƳƛƴƛƳǳƳ ƻŦ ƴƻƛǎŜΦ !ƭƭ 
ǊŜǾƻƭǾƛƴƎ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ŘȅƴŀƳƛŎŀƭƭȅ ōŀƭŀƴŎŜŘ ǎƻ ǘƘŀǘ ǿƘŜƴ ǊǳƴƴƛƴƎ ŀǘ ŀƭƭ ƻǇŜǊŀǘƛƴƎ ǎǇŜŜŘǎ ŀƴŘ 
ŀƴȅ ƭƻŀŘ ǳǇ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ǘƘŜǊŜ ǎƘŀƭƭ ōŜ ƴƻ ǾƛōǊŀǘƛƻƴ ŘǳŜ ǘƻ ƭŀŎƪ ƻŦ ōŀƭŀƴŎŜΦ  

 

!ƭƭ ǇŀǊǘǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǿƻǊƴ ƻǊ ŘŀƳŀƎŜŘ ōȅ ŘǳǎǘΣ ǎƘŀƭƭ ōŜ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ƛƴ ŘǳǎǘǇǊƻƻŦ 
ƘƻǳǎƛƴƎǎΦ  

 

2.3 Design Life  

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ŀƭƭ ƛǘŜƳǎ ƻŦ tƭŀƴǘ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ǎŜǊǾƛŎŜ ŀǘ ǘƘŜ 
ǎǇŜŎƛŦƛŜŘ ŘǳǘƛŜǎ ǳƴŘŜǊ ǘƘŜ ǇǊŜǾŀƛƭƛƴƎ ŀǘƳƻǎǇƘŜǊƛŎ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ŎƻƴŘƛǘƛƻƴǎ ƻƴ ǎƛǘŜΦ  

 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ƭƻƴƎ ƭƛŦŜ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ 
ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴŀȅ ōŜ ŎŀƭƭŜŘ ǳǇƻƴ Řƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘƛǎ ŦƻǊ ŀƴȅ ŎƻƳǇƻƴŜƴǘ ŜƛǘƘŜǊ ōȅ ǘƘŜ 
ǎŜǊǾƛŎŜ ǊŜŎƻǊŘ ƻŦ ǎƛƳƛƭŀǊ ŜǉǳƛǇƳŜƴǘ ŜƭǎŜǿƘŜǊŜ ƻǊ ōȅ ǊŜŎƻǊŘǎ ƻŦ ŜȄǘŜƴǎƛǾŜ ǘȅǇŜ ǘŜǎǘǎΦ  

 

wƻǳǘƛƴŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǊŜǇŀƛǊ ǎƘŀƭƭΣ ŀǎ ŦŀǊ ŀǎ ǇƻǎǎƛōƭŜΣ ƴƻǘ ǊŜǉǳƛǊŜ ǘƘŜ ǎŜǊǾƛŎŜǎ ƻŦ ƘƛƎƘƭȅ 
ǎƪƛƭƭŜŘ ǇŜǊǎƻƴƴŜƭΦ  

 

9ȄŎŜǇǘ ŦƻǊ ŎƻƴǎǳƳŀōƭŜ ƛǘŜƳǎ ǎǳŎƘ ŀǎ ƎƭŀƴŘ ǇŀŎƪƛƴƎΣ ŎŀǊōƻƴ ōǊǳǎƘŜǎΣ ŜǘŎΦΣ ǿƘƛŎƘ ƴƻǊƳŀƭƭȅ 
ǊŜǉǳƛǊŜ ǊŜǇƭŀŎŜƳŜƴǘ ƳƻǊŜ ŦǊŜǉǳŜƴǘƭȅΣ ƴƻ ǇŀǊǘ ǎǳōƧŜŎǘ ǘƻ ǿŜŀǊ ǎƘŀƭƭ ƘŀǾŜ ŀ ƭƛŦŜ ŦǊƻƳ ƴŜǿ ǘƻ 
ǊŜǇƭŀŎŜƳŜƴǘ ƻǊ ǊŜǇŀƛǊ ƻŦ ƭŜǎǎ ǘƘŀƴ ǘƘǊŜŜ ȅŜŀǊǎ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǿƘŜǊŜ 
ƳŀƧƻǊ ŘƛǎƳŀƴǘƭƛƴƎ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ǊŜǇƭŀŎŜ ŀ ǇŀǊǘΣ ǎǳŎƘ ƭƛŦŜ ǎƘŀƭƭ ōŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ǘŜƴ ȅŜŀǊǎΦ  

  

2.4 Welding  

 

²ŜƭŘŜŘ ǇŀǊǘǎ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ǎǘŜŜƭ ǘƻ .Φ{ΦпослΣ .Φ{ΦмрлмπDǊŀŘŜ пфл!Σ w¢Σ 5Lb мтмлл ƻǊ ǎƛƳƛƭŀǊ 
ǎǘŜŜƭ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǊŜǉǳƛǊŜƳŜƴǘǎ ƴƻǘ ƭŜǎǎ ǘƘŀƴ .Φ{Φ рмор ƻǊ ŜǉǳƛǾŀƭŜƴǘ ǎǘŀƴŘŀǊŘΦ .Φ{Φ рмор 
ƎƛǾŜǎ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǇǊŜƘŜŀǘƛƴƎ ǘƘŜ ǿƻǊƪ ōŜŦƻǊŜ ǿŜƭŘƛƴƎΦ /ƛǊŎǳƳŦŜǊŜƴǘƛŀƭ ǿŜƭŘǎΣ ŜǘŎΦ 
ǎƘŀƭƭ ōŜ ŦŀōǊƛŎŀǘŜŘ ŀƴŘ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .Φ{Φ ррллΣ .Φ{Φнсоо ƻǊ ŜǉǳƛǾŀƭŜƴǘ ǎǘŀƴŘŀǊŘǎ 
ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΦ !ƭƭ Ƨƻƛƴǘǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ǇƭŀǘŜ ŜŘƎŜǎ ŀŎŎǳǊŀǘŜƭȅ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ 
ǇǊƻŦƛƭŜ ŦƻǊ ǿŜƭŘƛƴƎΦ ¢ƘŜ ǇŀǊǘǎ ǎƘŀƭƭ ǘƘŜƴ ōŜ ŀǎǎŜƳōƭŜŘ ŀƴŘ ŀŎŎǳǊŀǘŜƭȅ ŎƘŜŎƪŜŘ ōŜŦƻǊŜ ǿŜƭŘƛƴƎ 
ǇǊƻŎŜŜŘǎΦ ¢ƘŜ ǿŜƭŘƛƴƎ ŀƴŘ ŦŀōǊƛŎŀǘƛƴƎ ǇǊƻŎŜŘǳǊŜ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǊŜǎƛŘǳŀƭ ǎǘǊŜǎǎŜǎ ŀǊŜ ŀ 
ƳƛƴƛƳǳƳ ŀƴŘ ŘƛǎǘƻǊǘƛƻƴ ŀǾƻƛŘŜŘΦ {ǇŜŎƛŀƭ ŀǘǘŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŘƛǎǘƻǊǘƛƻƴ 
ŘƻŜǎ ƴƻǘ ƻŎŎǳǊ ŀŦǘŜǊ ƳŀŎƘƛƴƛƴƎ ǘƻ ŀŦŦŜŎǘ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ŀƴŘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀǊǘ ŎƻƴŎŜǊƴŜŘΦ  

 



 

отт 

 

²ŜƭŘƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .Φ{Φ путлΦ 9ŀŎƘ ǳƴƛǘ ǎƘŀƭƭ ōŜ ŦŀōǊƛŎŀǘŜŘ ŀƴŘ 
ǿŜƭŘƛƴƎ ŎƻƳǇƭŜǘŜŘ ōŜŦƻǊŜ Ŧƛƴŀƭ ƳŀŎƘƛƴƛƴƎ ƻǊ ƻǘƘŜǊ ŦƛǘǘƛƴƎ ǿƻǊƪ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘΦ !ƭƭ ŦƛƭƭŜǘ ǿŜƭŘǎ 
ǎƘŀƭƭ ōŜ ŎƻƴǘƛƴǳƻǳǎΦ 9ƭŜŎǘǊƻŘŜǎ ǳǎŜŘ ǎƘŀƭƭ ōŜ ƭƻǿ ƘȅŘǊƻƎŜƴ ǘȅǇŜ ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƴƻǘ ƭŜǎǎ ǘƘŀƴ .Φ{Φ соф ƻǊ ŜǉǳƛǾŀƭŜƴǘ ǎǘŀƴŘŀǊŘ ŦƻǊ ŎŀǊōƻƴ ǎǘŜŜƭǎΣ ŀƴŘ .Φ{Φ нфнс ƻǊ 
ŜǉǳƛǾŀƭŜƴǘ ǎǘŀƴŘŀǊŘ ŦƻǊ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭǎΦ hƴƭȅ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŜƭŜŎǘǊƻŘŜǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ 
ǿŜƭŘƛƴƎ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ {ǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ǘƻ ōŜ ǿŜƭŘŜŘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭȅ ǎǘŀōƛƭƛȊŜŘΦ IŜŀǘŜŘ ǎǘƻǊŀƎŜ 
ŀƴŘ ƻǾŜƴǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ŜƭŜŎǘǊƻŘŜǎΦ hƴƭȅ ǎƪƛƭƭŜŘΣ ǉǳŀƭƛŦƛŜŘ ŀƴŘ ǘŜǎǘŜŘ ǿŜƭŘŜǊǎ ǎƘŀƭƭ 
ōŜ ŜƳǇƭƻȅŜŘΦ ¢ƘŜ ǿŜƭŘŜǊǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .Φ{Φ путм tŀǊǘ мΣ ƻǊ ƻǘƘŜǊ 
ŜǉǳƛǾŀƭŜƴǘ ǎǘŀƴŘŀǊŘΦ 5ŜǘŀƛƭŜŘ ǊŜŎƻǊŘǎ ƻŦ ǿŜƭŘƛƴƎ ǎƘŀƭƭ ōŜ ƪŜǇǘΤ ǎƘƻǿƛƴƎ ǘƘŜ ƴŀƳŜ ƻŦ ŜŀŎƘ 
ǿŜƭŘŜǊ ŀƎŀƛƴǎǘ ŜŀŎƘ Ǌǳƴ ƛƴ ŀ ǿŜƭŘ ŀƴŘ ŀƴȅ ǿŜƭŘŜǊ ŦƻǳƴŘ ǘƻ ōŜ ǇǊƻŘǳŎƛƴƎ ŀƴ ǳƴŀŎŎŜǇǘŀōƭŜ 
ŀƳƻǳƴǘ ƻŦ ŘŜŦŜŎǘǎ ǎƘƻǳƭŘ ōŜ ǊŜƳƻǾŜŘ ǳƴǘƛƭ ƘŜ Ƙŀǎ ǇŀǎǎŜŘ ǘƘŜ ǘŜǎǘ ŀƎŀƛƴΦ  

 

²ƘŜǊŜ ǾŀƭǾŜ ōƻŘƛŜǎΣ ǎƭŜŜǾŜǎΣ ŜǘŎΦΣ ŀǊŜ ƻŦ ǿŜƭŘŜŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƭƭ ƭƻƴƎƛǘǳŘƛƴŀƭ ōǳǘǘ ǿŜƭŘǎ ƛƴ ǘƘŜ 
ǎƘŜƭƭ ǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ǊŀŘƛƻƎǊŀǇƘƛŎŀƭƭȅ ǘŜǎǘŜŘΦ !ƭƭ ŎƛǊŎǳƳŦŜǊŜƴǘƛŀƭ ōǳǘǘ ǿŜƭŘǎ ƛƴ ǇƛǇŜǎ 
ǎƘŀƭƭΣ ǿƘŜǊŜ ǇƻǎǎƛōƭŜΣ ƘŀǾŜ ŀǘ ƭŜŀǎǘ млл ƳƳ ƛƴ мΣллл ƳƳ ƻŦ ǘƘŜƛǊ ƭŜƴƎǘƘǎ ǊŀŘƛƻƎǊŀǇƘƛŎŀƭƭȅ 
ǘŜǎǘŜŘΦ  

 

!ƭƭ ǿŜƭŘǎ ǎƘŀƭƭ ōŜ мл ǇŜǊ ŎŜƴǘ ǳƭǘǊŀǎƻƴƛŎŀƭƭȅ ǘŜǎǘŜŘΦ ¦ƭǘǊŀǎƻƴƛŎ ǘŜǎǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .Φ{Φ офно ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǇƻǎŜ ŀ ǎǘŀƴŘŀǊŘ ƻŦ ŀŎŎŜǇǘŀƴŎŜΦ !ƭƭ ŦƛƭƭŜǘ 
ǿŜƭŘǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ōȅ ǳƭǘǊŀǎƻƴƛŎ ŎǊŀŎƪ ŘŜǘŜŎǘƛƻƴΣ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ƳŜŀƴǎΦ CƻǊ ŀƭƭ ƻǘƘŜǊ 
ƛǘŜƳǎ ƻŦ Ǉƭŀƴǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƭƭƻǿ ŦƻǊ ǘƘŜ Ŏƻǎǘ ƻŦ ŀŘŜǉǳŀǘŜ ǊŀŘƛƻƎǊŀǇƘ ŜȄŀƳƛƴŀǘƛƻƴ ƻŦ 
ǘƘŜ ǿŜƭŘǎΦ ¢ƘŜ Ǉƻǎƛǘƛƻƴǎ ǘƻ ōŜ ŜȄŀƳƛƴŜŘ ǿƛƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ ϦLƴǘŜǊƴŀǘƛƻƴŀƭ 
LƴǎǘƛǘǳǘŜ ƻŦ ²ŜƭŘƛƴƎ /ƻƭƭŜŎǘƛƻƴ ƻŦ wŜŦŜǊŜƴŎŜ wŀŘƛƻƎǊŀǇƘǎ ƻŦ ²ŜƭŘǎϦ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŀǎ ŀ ƎǳƛŘŜ 
ŦƻǊ ǘƘŜ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǊŀŘƛƻƎǊŀǇƘǎ ŀƴŘ ŀǎ ŀ ōŀǎƛǎ ŦƻǊ ŎƻƳǇŀǊƛǎƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƴŀǘǳǊŜ ŀƴŘ 
ŜȄǘŜƴǘ ƻŦ ǿŜƭŘ ŘŜŦŜŎǘǎΦ ¢ƘŜ ƳƛƴƛƳǳƳ ƎǊŀŘŜ ŦƻǊ ŀŎŎŜǇǘŀƴŎŜ ǎƘŀƭƭ ōŜ ōƭǳŜΦ  

 

2.5 Castings  

 

!ƭƭ Ŏŀǎǘ ƛǊƻƴ ǎƘŀƭƭ ōŜ ƻŦ ǎǘŀƴŘŀǊŘ ƎǊŜȅ ŎƭƻǎŜπƎǊŀƛƴŜŘ ǉǳŀƭƛǘȅ ǘƻ .{ мпрнΥ DǊŀŘŜ ннл ƻǊ ōŜǘǘŜǊΦ 
¢ƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ŎŀǎǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƘƻƳƻƎŜƴŜƻǳǎ ŀƴŘ ŦǊŜŜ ŦǊƻƳ ƴƻƴπƳŜǘŀƭƭƛŎ ƛƴŎƭǳǎƛƻƴǎ ŀƴŘ 
ƻǘƘŜǊ ƛƴƧǳǊƛƻǳǎ ŘŜŦŜŎǘǎΦ !ƭƭ ǎǳǊŦŀŎŜǎ ƻŦ ŎŀǎǘƛƴƎǎΣ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ƳŀŎƘƛƴŜŘΣ ǎƘŀƭƭ ōŜ ǎƳƻƻǘƘ ŀƴŘ 
ǎƘŀƭƭ ōŜ ŎŀǊŜŦǳƭƭȅ ŦŜǘǘƭŜŘ ǘƻ ǊŜƳƻǾŜ ŀƭƭ ŦƻǳƴŘǊȅ ƛǊǊŜƎǳƭŀǊƛǘƛŜǎΦ  

 

aƛƴƻǊ ŘŜŦŜŎǘ ƴƻǘ ŜȄŎŜŜŘƛƴƎ мн ѹ ǇŜǊŎŜƴǘ ƻŦ ǘƻǘŀƭ ƳŜǘŀƭ ǘƘƛŎƪƴŜǎǎ ŀƴŘ ǿƘƛŎƘ ǿƛƭƭ ƴƻǘ ǳƭǘƛƳŀǘŜƭȅ 
ŀŦŦŜŎǘ ǘƘŜ ǎǘǊŜƴƎǘƘ ŀƴŘ ǎŜǊǾƛŎŜŀōƛƭƛǘȅ ƻŦ ǘƘŜ ŎŀǎƛƴƎ Ƴŀȅ ōŜ ǊŜǇŀƛǊŜŘ ōȅ ŀǇǇǊƻǾŜŘ ǿŜƭŘƛƴƎ 
ǘŜŎƘƴƛǉǳŜǎΦ ¢ƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ƴƻǘƛŦƛŜŘ ƻǊ ƭŀǊƎŜǊ ŘŜŦŜŎǘǎ ŀƴŘ ƴƻ ǊŜǇŀƛǊ ǿŜƭŘƛƴƎ ƻŦ ǎǳŎƘ 
ŘŜŦŜŎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ǿƛǘƘƻǳǘ ǇǊƛƻǊ ŀǇǇǊƻǾŀƭΦ LŦ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ƳŜǘŀƭ ŦƻǊ ǊŜǇŀƛǊ ǿƛƭƭ 
ǊŜŘǳŎŜ ǘƘŜ ǎǘǊŜǎǎπǊŜǎƛǎǘƛƴƎ ŎǊƻǎǎπǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ŎŀǎǘƛƴƎ ōȅ ƳƻǊŜ ǘƘŀƴ нр ǇŜǊ ŎŜƴǘΣ ƻǊ ǘƻ ǎǳŎƘ 
ŀƴ ŜȄǘŜƴǘ ǘƘŀǘ ǘƘŜ ŎƻƳǇǳǘŜŘ ǎǘǊŜǎǎ ƛƴ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ƳŜǘŀƭ ŜȄŎŜŜŘǎ ǘƘŜ ŀƭƭƻǿŀōƭŜ ǎǘǊŜǎǎ ōȅ 
ƳƻǊŜ ǘƘŀƴ нр ǇŜǊ ŎŜƴǘΣ ǘƘŜƴ ǘƘŀǘ ŎŀǎƛƴƎ Ƴŀȅ ōŜ ǊŜƧŜŎǘŜŘΦ /ŀǎǘƛƴƎǎ ǊŜǇŀƛǊŜŘ ōȅ ǿŜƭŘƛƴƎ ŦƻǊ 
ƳŀƧƻǊ ŘŜŦŜŎǘǎ ǎƘŀƭƭ ōŜ ǎǘǊŜǎǎπǊŜƭƛǾŜŘ ŀŦǘŜǊ ǎǳŎƘ ǿŜƭŘƛƴƎΦ  

 



 

оту 

 

bƻƴπŘŜǎǘǊǳŎǘƛǾŜ ǘŜǎǘǎ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀƴȅ ŎŀǎƛƴƎ ŎƻƴǘŀƛƴƛƴƎ ŘŜŦŜŎǘǎ ǿƘƻǎŜ ŜȄǘŜƴǘ Ŏŀƴƴƻǘ 
ƻǘƘŜǊǿƛǎŜ ōŜ ƧǳŘƎŜŘΣ ƻǊ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŀǘ ǊŜǇŀƛǊ ǿŜƭŘǎ ƘŀǾŜ ōŜŜƴ ǇǊƻǇŜǊƭȅ ƳŀŘŜΦ  

 

2.6 Forgings  

 

!ƭƭ ƳŀƧƻǊ ǎǘǊŜǎǎπōŜŀǊƛƴƎ ŦƻǊƎƛƴƎǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƻ ŀ ǎǘŀƴŘŀǊŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ 
ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ ǿƻǊƪ ƛǎ ŎƻƳƳŜƴŎŜŘΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ 
ƛƴǘŜǊƴŀƭ ŜȄŀƳƛƴŀǘƛƻƴ ŀƴŘ ƴƻƴπŘŜǎǘǊǳŎǘƛǾŜ ǘŜǎǘǎ ŦƻǊ ǘƘŜ ŘŜǘŜŎǘƛƻƴ ƻŦ ŦƭŀǿǎΣ ŀƴŘ ǎƘŀƭƭ ōŜ ƘŜŀǘπ
ǘǊŜŀǘŜŘ ŦƻǊ ǘƘŜ ǊŜƭƛŜŦ ƻŦ ǊŜǎƛŘǳŀƭ ǎǘǊŜǎǎŜǎΦ ¢ƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ƳŀƪŜǊ ŀƴŘ ǇŀǊǘƛŎǳƭŀǊǎ ƻŦ ǘƘŜ ƘŜŀǘ 
ǘǊŜŀǘƳŜƴǘ ǇǊƻǇƻǎŜŘ ŦƻǊ ŜŀŎƘ ǎǳŎƘ ŦƻǊƎƛƴƎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ 9ƴƎƛƴŜŜǊ 
Ƴŀȅ ŀǊǊŀƴƎŜ ŦƻǊ ǎǳŎƘ ŦƻǊƎƛƴƎǎ ǘƻ ōŜ ƛƴǎǇŜŎǘŜŘ ŀǘ ǘƘŜ ǇƭŀŎŜ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜ ǿƛǘƘ ŀ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ  

  

2.7 Fixings  

 

bǳǘǎΣ ōƻƭǘǎ ǎǘǳŘǎ ŀƴŘ ǿŀǎƘŜǊǎ ŦƻǊ ƛƴŎƻǊǇƻǊŀǘƛƻƴ ƛƴ ǘƘŜ tƭŀƴǘ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ 
ƻŦ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ .ǊƛǘƛǎƘ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ǎǘŀƴŘŀǊŘΦ bǳǘǎ ŀƴŘ ōƻƭǘǎ ŦƻǊ ǇǊŜǎǎǳǊŜ ǇŀǊǘǎ ǎƘŀƭƭ 
ōŜ ƻŦ ǘƘŜ ōŜǎǘ ǉǳŀƭƛǘȅ ōǊƛƎƘǘ ǎǘŜŜƭΣ ƳŀŎƘƛƴŜŘ ƻƴ ǘƘŜ ǎƘŀƴƪ ŀƴŘ ǳƴŘŜǊ ǘƘŜ ƘŜŀŘ ŀƴŘ ƴǳǘΦ .ƻƭǘǎ 
ǎƘŀƭƭ ōŜ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ƭŜƴƎǘƘ ǎǳŎƘ ǘƘŀǘ ǘǿƻ Ŧǳƭƭ ǘƘǊŜŀŘǎ ǎƘŀƭƭ ǎƘƻǿ ǘƘǊƻǳƎƘ ǘƘŜ ƴǳǘ ǿƘŜƴ ƛƴ ǘƘŜ 
Ŧǳƭƭȅ ǘƛƎƘǘŜƴŜŘ ŎƻƴŘƛǘƛƻƴΦ  

 

CƛǘǘŜŘ ōƻƭǘǎ ǎƘŀƭƭ ōŜ ŀ ƭƛƎƘǘ ŘǊƛǾƛƴƎ Ŧƛǘ ƛƴ ǘƘŜ ǊŜŀƳŜŘ ƘƻƭŜǎ ǘƘŜȅ ƻŎŎǳǇȅΣ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ǎŎǊŜǿŜŘ 
ǇƻǊǘƛƻƴ ƻŦ ŀ ŘƛŀƳŜǘŜǊ ǎǳŎƘ ǘƘŀǘ ƛǘ ǿƛƭƭ ƴƻǘ ōŜ ŘŀƳŀƎŜŘ ƛƴ ŘǊƛǾƛƴƎ ŀƴŘ ǎƘŀƭƭ ōŜ ƳŀǊƪŜŘ ƛƴ ŀ 
ŎƻƴǎǇƛŎǳƻǳǎ Ǉƻǎƛǘƛƻƴ ǘƻ ŜƴǎǳǊŜ ŎƻǊǊŜŎǘ ŀǎǎŜƳōƭȅ ŀǘ {ƛǘŜΦ  

 

²ŀǎƘŜǊǎΣ ƭƻŎƪƛƴƎ ŘŜǾƛŎŜǎ ŀƴŘ ŀƴǘƛπǾƛōǊŀǘƛƻƴ ŀǊǊŀƴƎŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ 
ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

²ƘŜǊŜ ōƻƭǘǎ Ǉŀǎǎ ǘƘǊƻǳƎƘ ǎǘǊǳŎǘǳǊŀƭ ƳŜƳōŜǊǎ ǘŀǇŜǊ ǿŀǎƘŜǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ 
ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƴƻ ōŜƴŘƛƴƎ ǎǘǊŜǎǎ ƛǎ ŎŀǳǎŜŘ ƛƴ ǘƘŜ ōƻƭǘΦ  

 

²ƘŜǊŜ ǘƘŜǊŜ ƛǎ ŀ Ǌƛǎƪ ƻŦ ŎƻǊǊƻǎƛƻƴΣ ōƻƭǘǎ ŀƴŘ ǎǘǳŘǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ƳŀȄƛƳǳƳ 
ǎǘǊŜǎǎ ƛƴ ǘƘŜ ōƻƭǘ ŀƴŘ ƴǳǘ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ ƘŀƭŦ ǘƘŜ ȅƛŜƭŘ ǎǘǊŜǎǎ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭ ǳƴŘŜǊ ŀƭƭ 
ŎƻƴŘƛǘƛƻƴǎΦ  

 

!ƭƭ ōƻƭǘǎ ƴǳǘǎ ŀƴŘ ǎŎǊŜǿǎΣ ǿƘƛŎƘ ŀǊŜ ǎǳōƳŜǊƎŜŘ ƛƴ ǿŀǘŜǊΣ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƻŦ ƴƛŎƪŜƭπōŜŀǊƛƴƎ 
ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ  

 



 

отф 

 

2.8 Allowance for Wastage  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀǎ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ǊŜŀǎƻƴŀōƭŜ 
ŜȄŎŜǎǎ ǉǳŀƴǘƛǘƛŜǎ ǘƻ ŎƻǾŜǊ ǿŀǎǘŀƎŜ ƻŦ ǘƘƻǎŜ ƳŀǘŜǊƛŀƭǎΣ ǿƘƛŎƘ ǿƛƭƭ ƴƻǊƳŀƭƭȅ ōŜ ǎǳōƧŜŎǘ ǘƻ ǿŀǎǘŜ 
ŘǳǊƛƴƎ ŜǊŜŎǘƛƻƴΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ǎŜǘǘƛƴƎ ǘƻ ǿƻǊƪΦ  

 

2.9 Lubrication  

 

2.9.1 General  

 

tǊƻǾƛǎƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦƻǊ ǎǳƛǘŀōƭŜ ƭǳōǊƛŎŀǘƛƻƴ ǘƻ ŜƴǎǳǊŜ ǎƳƻƻǘƘ ƻǇŜǊŀǘƛƻƴΣ ƘŜŀǘ ǊŜƳƻǾŀƭ ŀƴŘ 
ŦǊŜŜŘƻƳ ŦǊƻƳ ǳƴŘǳŜ ǿŜŀǊΦ tƭŀƴǘ ǎŜƭŜŎǘŜŘ ǎƘŀƭƭ ǊŜǉǳƛǊŜ ƳƛƴƛƳǳƳ ƭǳōǊƛŎŀǘƛƻƴ ŀǘǘŜƴŘŀƴŎŜ ŀƴŘ 
Řƻǿƴ ǘƛƳŜ ŦƻǊ ƭǳōǊƛŎŀƴǘ ŎƘŀƴƎŜΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŦǳǊƴƛǎƘ ŀ ŎƻƳǇƭŜǘŜ ǎŎƘŜŘǳƭŜ ƻŦ ǊŜŎƻƳƳŜƴŘŜŘ ƻƛƭǎ ŀƴŘ ƻǘƘŜǊ ƭǳōǊƛŎŀƴǘǎΦ 
¢ƘŜ ƴǳƳōŜǊ ƻŦ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ƭǳōǊƛŎŀƴǘǎ ǎƘŀƭƭ ōŜ ƪŜǇǘ ǘƻ ŀ ƳƛƴƛƳǳƳΦ ¢ƘŜ ǎŎƘŜŘǳƭŜ ŀƴŘ ǘƘŜ 
ƴŀƳŜ ƻŦ ǘƘŜ ǎǳǇǇƭƛŜǊ ƻŦ ǘƘŜ ƭǳōǊƛŎŀƴǘǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ 
ƛƴŎƻǊǇƻǊŀǘƛƻƴ ƛƴ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴ ƳŀƴǳŀƭǎΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ƎǊŜŀǎŜ ƭǳōǊƛŎŀǘŜŘ ǊƻƭƭŜǊ ǘȅǇŜ ōŜŀǊƛƴƎǎ 
ŦƻǊ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ƭƛǘƘƛǳƳ ōŀǎŜ ƎǊŜŀǎŜ ƛǎ ǇǊŜŦŜǊǊŜŘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘƘŜ ŦƛǊǎǘ Ŧƛƭƭ ƻŦ ƻƛƭ ŀƴŘ ƎǊŜŀǎŜ ŦǊƻƳ ŀǇǇǊƻǾŜŘ ƭǳōǊƛŎŀƴǘ ǎǳǇǇƭƛŜǊǎΦ  

 

!ƭƭ ƎǊŜŀǎŜ ƴƛǇǇƭŜǎΣ ƻƛƭ ŎǳǇǎ ŀƴŘ ŘƛǇǎǘƛŎƪǎ ǎƘŀƭƭ ōŜ ǊŜŀŘƛƭȅ ŀŎŎŜǎǎƛōƭŜΣ ōŜƛƴƎ ǇƛǇŜŘ ǘƻ ŀ Ǉƻƛƴǘ ŀǎ 
ƴŜŀǊ ŀǎ ǇǊŀŎǘƛŎŀōƭŜ ǘƻ ǘƘŜ ƭǳōǊƛŎŀǘƛƻƴ ǇƻƛƴǘΦ  

 

2.9.2 Grease Lubrication  

 

²ƘŜǊŜ ƭǳōǊƛŎŀǘƛƻƴ ƛǎ ŜŦŦŜŎǘŜŘ ōȅ ƳŜŀƴǎ ƻŦ ƎǊŜŀǎŜΣ ǇǊŜŦŜǊŜƴŎŜ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ŀ ǇǊŜǎǎǳǊŜ 
ǎȅǎǘŜƳΣ ǿƘƛŎƘ ŘƻŜǎ ƴƻǘ ǊŜǉǳƛǊŜ ŦǊŜǉǳŜƴǘ ŀŘƧǳǎǘƳŜƴǘ ƻǊ ǊŜŎƘŀǊƎƛƴƎΦ CǊŜǉǳŜƴǘΣ ŦƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜ 
ƳŜŀƴǎ ƳƻǊŜ ǘƘŀƴ ƻƴŎŜ ǿŜŜƪƭȅ ŀƴŘ ƎǊŜŀǎŜ ǎȅǎǘŜƳǎ ƘŀǾƛƴƎ ǎƘƻǊǘŜǊ ǇŜǊƛƻŘǎ ōŜǘǿŜŜƴ ƎǊŜŀǎƛƴƎ 
ǎƘƻǳƭŘ ōŜ ŀǾƻƛŘŜŘΦ ²ƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƎǊŜŀǎŜ ƴƛǇǇƭŜǎ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ŀǘ ǘƘŜ ŜƴŘ 
ƻŦ ǘƘŜ ŜȄǘŜƴǎƛƻƴ ǇƛǇƛƴƎ ŀƴŘΣ ǿƘŜƴ ŀ ƴǳƳōŜǊ ƻŦ ǎǳŎƘ Ǉƻƛƴǘǎ Ŏŀƴ ōŜ ƎǊƻǳǇŜŘ ŎƻƴǾŜƴƛŜƴǘƭȅΣ ǘƘŜ 
ƴƛǇǇƭŜǎ ǎƘŀƭƭ ōŜ ōǊƻǳƎƘǘ ǘƻ ŀ ōŀǘǘŜǊȅ ǇƭŀǘŜ ƳƻǳƴǘŜŘ ƛƴ ŀ ŎƻƴǾŜƴƛŜƴǘ Ǉƻǎƛǘƛƻƴ ǿƛǘƘ ǎǇŀŎƛƴƎ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ƻŦ .{ мпус tŀǊǘ мΦ¢ƘŜ Ǉƻƛƴǘǎ Ƴǳǎǘ ōŜ ƳŀǊƪŜŘ ǳǎƛƴƎ 
ǇŜǊƳŀƴŜƴǘ ƳŀǘŜǊƛŀƭǎ ŘŜǎŎǊƛōŜŘ ǇǊŜǾƛƻǳǎƭȅ ǘƻ ǎƘƻǿ ǿƘŀǘ ƛǎ ōŜƛƴƎ ƎǊŜŀǎŜŘ ƛƴ ŎŀǎŜ ƻŦ ƎǊƻǳǇŜŘ 
ǇƻƛƴǘǎΦ .ǳǘǘƻƴ ƘŜŀŘ ǘȅǇŜ ƴƛǇǇƭŜǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƴƻǊƳŀƭ ƎǊŜŀǎŜ ƭǳōǊƛŎŀǘƛƻƴΦ ό!ƴǘƛ ŦǊƛŎǘƛƻƴ 
ōŜŀǊƛƴƎǎ ǊŜǉǳƛǊƛƴƎ ƛƴŦǊŜǉǳŜƴǘ ŎƘŀǊƎƛƴƎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƘȅŘǊŀǳƭƛŎ ǘȅǇŜ ƴƛǇǇƭŜǎύΦ ²ƘŜǊŜ 
ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǎǇŜŎƛŀƭ ƎǊŜŀǎŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŀ ƎǊŜŀǎŜ Ǝǳƴ ŦƻǊ ŜŀŎƘ ǎǇŜŎƛŀƭ ǘȅǇŜ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ 
ŀƴŘ ǇŜǊƳŀƴŜƴǘƭȅ ƭŀōŜƭƭŜŘΦ  

  



 

оул 

 

2.9.3 Oil Lubrication  

 

hƛƭ ǎǳƳǇǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƻƛƭ ƭŜǾŜƭ ƛƴŘƛŎŀǘƻǊǎ ƻŦ ǘƘŜ ǎƛƎƘǘ Ǝƭŀǎǎ ǘȅǇŜΣ ƻǊ ǿƘŜǊŜ ǘƘƛǎ ƛǎ ƴƻ 
ǇǊŀŎǘƛŎŀōƭŜΣ ǿƛǘƘ ŘƛǇǎǘƛŎƪǎΦ ¢ƘŜ ƛƴŘƛŎŀǘƻǊǎ ǎƘŀƭƭ ǎƘƻǿ ǘƘŜ ƭŜǾŜƭ ŀǘ ŀƭƭ ǘŜƳǇŜǊŀǘǳǊŜǎ ƭƛƪŜƭȅ ǘƻ ōŜ 
ŜȄǇŜǊƛŜƴŎŜŘ ƛƴ ǎŜǊǾƛŎŜΦ ¢ƘŜ ƴƻǊƳŀƭΣ ƳŀȄƛƳǳƳ ŀƴŘ ƳƛƴƛƳǳƳ ƭŜǾŜƭǎ ŀǘ олл / ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ 
ǾƛǎƛōƭŜ ƛƴ ǘƘŜ ǎƛƎƘǘ Ǝƭŀǎǎ ǘȅǇŜǎ ŀǎ ǾƛŜǿŜŘ ŦǊƻƳ ǘƘŜ ƴƻǊƳŀƭ ŀŎŎŜǎǎ ŦƭƻƻǊ ǘƻ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ƛǘŜƳ ƻŦ 
ǇƭŀƴǘΣ ŀƴŘ ǘƘŜȅ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ŘƛǎƳŀƴǘƭŜŘ ŦƻǊ ŎƭŜŀƴƛƴƎΦ  

 

!ƭƭ ǎƛƎƘǘ ƎƭŀǎǎŜǎ ǎƘŀƭƭ ōŜ ŦƛǊƳƭȅ ƘŜƭŘ ŀƴŘ ŜƴŎƭƻǎŜŘ ƛƴ ƳŜǘŀƭ ǇǊƻǘŜŎǘƛƻƴ ƛƴ ǎǳŎƘ ƳŀƴƴŜǊ ǘƘŀǘ ǘƘŜȅ 
Ŏŀƴƴƻǘ ōŜ ŀŎŎƛŘŜƴǘŀƭƭȅ ŘŀƳŀƎŜŘΦ  

 

!ƭƭ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǎƻ ŀǎ ƴƻǘ ǘƻ ǇǊŜǎŜƴǘ ŀ ŦƛǊŜ ƘŀȊŀǊŘ ŀƴŘ ǇŀǊǘƛŎǳƭŀǊ ŎŀǊŜ 
ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ǇǊŜǾŜƴǘ ƭŜŀƪŀƎŜ ƻŦ ƭǳōǊƛŎŀƴǘǎ ŀƴŘ ǘƻ ŀǾƻƛŘ ƭŜŀƪƛƴƎ ƭǳōǊƛŎŀƴǘǎ ŎƻƳƛƴƎ ƛƴǘƻ 
ŎƻƴǘŀŎǘ ǿƛǘƘ ŀƴȅ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘΣ ƘŜŀǘŜŘ ǎǳǊŦŀŎŜǎ ƻǊ ŀƴȅ ƻǘƘŜǊ ǇƻǘŜƴǘƛŀƭ ǎƻǳǊŎŜǎ ƻŦ ŦƛǊŜΦ  

 

DŜŀǊōƻȄŜǎ ŀƴŘ ƻƛƭ ōŀǘƘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀŘŜǉǳŀǘŜƭȅ ǎƛȊŜŘ ŦƛƭƭƛƴƎ ŀƴŘ ŘǊŀƛƴƛƴƎ ǇƭǳƎǎ ŀƴŘ 
ǎǳƛǘŀōƭŜ ƳŜŀƴǎ ƻŦ ƻƛƭ ƭŜǾŜƭ ƛƴŘƛŎŀǘƛƻƴΦ  

 

wƻƭƭŜǊ ŎƘŀƛƴ ŘǊƛǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ƻƛƭ ōŀǘƘ ǊŜǎŜǊǾƻƛǊ ƭǳōǊƛŎŀǘƛƻƴΦ  

 

5Ǌŀƛƴ tƻƛƴǘǎ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ƻǊ ǇƛǇŜŘ ǘƻ ŀ Ǉƻǎƛǘƛƻƴ ǎǳŎƘ ǘƘŀǘ ŀƴ ŀŘŜǉǳŀǘŜƭȅ ǎƛȊŜŘ ŎƻƴǘŀƛƴŜǊ 
Ŏŀƴ ōŜ ǇƭŀŎŜŘ ōŜƴŜŀǘƘ ǘƘŜƳΦ ²ƘŜǊŜ ŀ ƭŀǊƎŜ ǉǳŀƴǘƛǘȅ ƻŦ ƻƛƭ ƛǎ ƛƴǾƻƭǾŜŘ ƻǊ ŘǊŀƛƴŀƎŜ ǘƻ ŀ 
ŎƻƴǘŀƛƴŜǊ ŘƛŦŦƛŎǳƭǘΣ ŀ ŘǊŀƛƴ ǾŀƭǾŜ ŀƴŘ ǇƭǳƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ǘƘŜ Ǉƻƛƴǘ ƻŦ ŘƛǎŎƘŀǊƎŜΦ  

 

.ŜŀǊƛƴƎǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŦƻǊŎŜ ŦŜŜŘ ƻƛƭ ƭǳōǊƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƘŀǊƎŜŘ ǇǊƛƻǊ ǘƻ 
ƳŀŎƘƛƴŜǊȅ ǎǘŀǊƛƴƎ ǳǇ ŀƴŘ ǇǊŜǎǎǳǊŜ ƳƻƴƛǘƻǊŜŘ ŘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ŀǳǘƻƳŀǘƛŎ ǎƘǳǘŘƻǿƴ ƻŦ 
ƳŀŎƘƛƴŜǊȅ ŀƴŘ ŀƭŀǊƳ ƻƴ ƭƻǿ ƻƛƭ ǇǊŜǎǎǳǊŜΦ  

 

!ŎŎŜǎǎΣ ǿƛǘƘƻǳǘ ǘƘŜ ǳǎŜ ƻŦ ǇƻǊǘŀōƭŜ ƭŀŘŘŜǊǎΣ ǘƻ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ŀǎ ǘƻ ǇŜǊƳƛǘ 
ƳŀƛƴǘŜƴŀƴŎŜΣ ŘǊŀƛƴŀƎŜ ŀƴŘ ǊŜπŦƛƭƭƛƴƎΣ ǿƛǘƘƻǳǘ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ŎƘŀǊƎŜŘ ƭǳōǊƛŎŀƴǘΦ  

 

¢ƘŜ ŘŜǎƛƎƴ ƻŦ ōǊŜŀǘƘŜǊ ǎƘŀƭƭ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ ƘǳƳƛŘƛǘȅ ŀƴŘ ŀǘƳƻǎǇƘŜǊƛŎ ŎƻƴǘŀƳƛƴŀǘƛƻƴ 
ŀǘ ǘƘŜ ǾŜƴǘ Ǉƻƛƴǘ ŀƴŘ ƳŜŀǎǳǊŜǎ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ǘƻ ǇǊŜǾŜƴǘ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ƭǳōǊƛŎŀƴǘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŦƭǳǎƘƛƴƎ ƻƛƭ ŦƻǊ ŜŀŎƘ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ǿƘŜƴ ŀƴ ƛǘŜƳ ƻŦ Ǉƭŀƴǘ ƛǎ 
ǊŜŀŘȅ ŦƻǊ ǇǊŜƭƛƳƛƴŀǊȅ ǊǳƴƴƛƴƎ ŀƴŘ ŀ ǎǳŦŦƛŎƛŜƴǘ ǉǳŀƴǘƛǘȅ ƻŦ ǘƘŜ ŀǇǇǊƻǾŜŘ ƭǳōǊƛŎŀƴǘǎ ŦƻǊ ǎŜǘǘƛƴƎǎ 
ǘƻ ǿƻǊƪ ŀƴŘ ŦƻǊ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŦƻǊ ǘǿƻ ȅŜŀǊ ŀŦǘŜǊ ǘƘŜ ¢ŀƪƛƴƎπhǾŜǊ 
/ŜǊǘƛŦƛŎŀǘŜ Ƙŀǎ ōŜŜƴ ƛǎǎǳŜŘΦ  
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2.10 Machinery, Lifting, Dismantling, Guards, Noise and Vibration  

 

2.10.1 Alignment 

 

aŀŎƘƛƴŜǊȅ ōŜŘǇƭŀǘŜ ŘŜǎƛƎƴΣ ǇŀŎƪƛƴƎ ŀƴŘ ŦƛȄƛƴƎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ŀǎ ǘƻ ƳƛƴƛƳƛȊŜ ŘƛǎǘƻǊǘƛƻƴ ŀƴŘ 
ǾƛōǊŀǘƛƻƴΦ !ƭƛƎƴŜŘ ƳŀŎƘƛƴŜǊȅ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ŜƛǘƘŜǊ ōŜŘ ƻǊ ǎƻƭŜ ǇƭŀǘŜŘ ǇŜǊƳƛǘǘƛƴƎ ǊŜƳƻǾŀƭ 
ŀƴŘ ǊŜƛƴǎǘŀǘŜƳŜƴǘ ǿƛǘƘƻǳǘ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ǘƻ ǊƛƎƛŘƛǘȅΦ  

 

.ŜŘǇƭŀǘŜ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ŦƛƴŜ ŀŘƧǳǎǘƳŜƴǘ ƻŦ ǘƘŜ ǾŜǊǘƛŎŀƭ ŀƴŘ ƘƻǊƛȊƻƴǘŀƭ ŀƭƛƎƴƳŜƴǘ ōŜǘǿŜŜƴ 
ŘǊƛǾŜǊ ŀƴŘ ŘǊƛǾŜƴ ƳŜƳōŜǊǎΦ  

 

2.10.2 Lifting  

 

!ƭƭ ƳŀŎƘƛƴŜǊȅ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƭƛŦǘƛƴƎ ŦŀŎƛƭƛǘƛŜǎΣ ƭŀǊƎŜ ǎǘǊǳŎǘǳǊŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƧŀŎƪƛƴƎ 
ǇƻƛƴǘǎΦ  

 

2.10.3 Machinery Dismantling  

 

¢ŀǇǇŜŘ ƘƻƭŜǎ ƻǊ ƻǘƘŜǊ ǇǊƻǾƛǎƛƻƴǎ Ƴǳǎǘ ōŜ ƳŀŘŜ ƛƴ ŀƭƭ Ƴŀƛƴ ŎŀǎǘƛƴƎǎΣ ŦƻǊ ǘƘŜ ƛƴǎŜǊǘƛƻƴ ƻŦ ƧŀŎƪƛƴƎ 
ǎŎǊŜǿǎ ƻǊ ǘƘŜ ŦƛȄƛƴƎ ƻŦ ŘǊŀǿƛƴƎǎ ƴŜŀǊ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŘƛǎƳŀƴǘƭƛƴƎΦ hƴ ƛǘŜƳǎ ƻŦ ƳŀŎƘƛƴŜǊȅ ǎǳōƧŜŎǘ 
ǘƻ ŦǊŜǉǳŜƴǘ ŘƛǎƳŀƴǘƭƛƴƎΣ ōƻƭǘǎ ƻǊ ǎǘǳŘǎ ǎƘŀƭƭ ōŜ ŜƳǇƭƻȅŜŘ ƛƴ ǇǊŜŦŜǊŜƴŎŜ ǘƻ ǎŜǘǎŎǊŜǿǎΦ  

 

 

2.10.4 Guarding  

 

DǳŀǊŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇǊŜǾŜƴǘ ŀŎŎŜǎǎ ǘƻ ŜƭŜŎǘǊƛŎŀƭ ŀǇǇŀǊŀǘǳǎ ŀƴŘ ƳƻǾƛƴƎ ǇŀǊǘǎ ƻŦ 
ƳŀŎƘƛƴŜǊȅΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ōŜ ǎŜŎǳǊŜ ōǳǘ ǊŜƳƻǾŀōƭŜ ǿƛǘƘƻǳǘ ŘƛǎǘǳǊōƛƴƎ ƻǘƘŜǊ ǇŀǊǘǎ 
ƻŦ ǘƘŜ tƭŀƴǘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǎǘŀǘƛƻƴŜǊȅ ǇƻƛƴǘǎΣ ǊŜǉǳƛǊƛƴƎ ŀŎŎŜǎǎΣ ŀǊŜ ƭƻŎŀǘŜŘ 
ǎŀŦŜƭȅΣ ƻǳǘǎƛŘŜ ǘƘŜ ƎǳŀǊŘǎΦ [ŀǊƎŜ ƎǳŀǊŘǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǎƳŀƭƭ ǊŜƳƻǾŀōƭŜ ǇŀƴŜƭǎ ŦƻǊ ǘƘŜ 
ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ŎƘŜŎƪƛƴƎ ƻŦ ŜƴŎƭƻǎŜŘ ŎƻƳǇƻƴŜƴǘǎΦ  

 

2.10.5 Noise and Vibration  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀ ǉǳƛŜǘ ƛƴǎǘŀƭƭŀǘƛƻƴΦ !ƭƭ ƛǘŜƳǎ ƻŦ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎƘƻǿƴ ƻƴ 
ǘƘŜ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ōŜ ŎŀǊŜŦǳƭƭȅ ŎƘƻǎŜƴ ǿƛǘƘ ŀ ǾƛŜǿ ǘƻ ǉǳƛŜǘ ƻǇŜǊŀǘƛƻƴΦ  

 



 

оун 

 

!ƭƭ Ǉƭŀƴǘ Ƴǳǎǘ ōŜ ŎŀǇŀōƭŜ ƻŦ ōŜƛƴƎ ƻǇŜǊŀǘŜŘ ǿƛǘƘƻǳǘ ŜȄŎŜǎǎƛǾŜ ǾƛōǊŀǘƛƻƴ ŀƴŘ ǘƘŜ ƳƛƴƛƳǳƳ 
ŀƳƻǳƴǘ ƻŦ ƴƻƛǎŜΦ {ƘƻǳƭŘ ǘƘŜ ƻǾŜǊŀƭƭ ǎƻǳƴŘ ƭŜǾŜƭ ƻŦ ŀƴȅ ƛǘŜƳ ƻŦ Ǉƭŀƴǘ ŜȄŎŜŜŘ урŘ. ό!ύ ŀǘ м 
ƳŜǘǊŜǎ ǊŀŘƛǳǎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŦƻǊ ǎǳƛǘŀōƭŜ ǎƻǳƴŘ ŀǘǘŜƴǳŀǘƛƻƴ ǘƻ ŀŎƘƛŜǾŜ ǘƘƛǎ ƭŜǾŜƭΦ 
¢Ƙƛǎ ǿƛƭƭ ŀǇǇƭȅ ƛƴ ǘƘŜ ŀǳŘƛōƭŜ ŦǊŜǉǳŜƴŎȅ ǊŀƴƎŜ нл IȊπнл ƪIȊΦ !ōƻǾŜ нл ƪIȊΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴǳǎǘ 
ǎǘŀǘŜ ǿƘŜǘƘŜǊ ŀƴȅ ŦǳƴŘŀƳŜƴǘŀƭ ŦǊŜǉǳŜƴŎƛŜǎ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ƛƴ ǘƘŜ ǳƭǘǊŀǎƻƴƛŎ ǊŜƎƛƻƴΦ ²ƘŜǊŜ 
Ǉƭŀƴǘ ƛǎ ƻǇŜǊŀǘƛƴƎ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǊŜǎƛŘŜƴǘƛŀƭ ōǳƛƭŘƛƴƎǎ ǘƘŜƴ ǘƘŜ ǎƻǳƴŘ ƭŜǾŜƭ ŀǘ м ƳŜǘǊŜ ǊŀŘƛǳǎ 
ŦǊƻƳ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǇǳƳǇ ƻǊ Ǉƭŀƴǘ ƘƻǳǎŜ ŜƴŎƭƻǎǳǊŜ ƻǊ ōǳƛƭŘƛƴƎ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ срŘ. ό!ύΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴŘ ŦƛȄ ŀƭƭ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ǘǊŀƴǎƳƛǎǎƛƻƴ ƻŦ ƴƻƛǎŜ 
ŀƴŘ ǾƛōǊŀǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ǎǘǊǳŎǘǳǊŜΦ !ƭƭ ŦŀƴǎΣ ƳƻǘƻǊǎΣ !κ/ ǇŀŎƪŀƎŜ ǳƴƛǘǎΣ ŎƻƳǇǊŜǎǎƻǊǎΣ ŘƛŜǎŜƭ 
ŜƴƎƛƴŜǎ ŀƴŘ ƻǘƘŜǊ ƳƻǘƛǾŜ Ǉƭŀƴǘ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ǊŜǎƛƭƛŜƴǘ ƳƻǳƴǘƛƴƎǎ ƛƴ ǎǳŎƘ ŀ ƳŀƴƴŜǊ ǘƘŀǘ 
ǘƘŜ Ǉƭŀƴǘ ŦƻǳƴŘŀǘƛƻƴǎ ŀǊŜ ƛǎƻƭŀǘŜŘ ŦǊƻƳ ǘƘŜ ŦƭƻƻǊ ƻǊ ǎǘǊǳŎǘǳǊŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀƭƭ ǊƻǘŀǘƛƴƎ Ǉƭŀƴǘ 
ǎƘŀƭƭ ōŜ ǎǘŀǘƛŎŀƭƭȅ ŀƴŘ ŘȅƴŀƳƛŎŀƭƭȅ ōŀƭŀƴŎŜŘΦ aŜŎƘŀƴƛŎŀƭ ǾƛōǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƛǎƻƭŀǘŜŘ ōȅ ǘƘŜ ǳǎŜ 
ƻŦ ŀƴǘƛπǾƛōǊŀǘƛƻƴ ƳƻǳƴǘƛƴƎǎ ŀƴŘ ŦƭŜȄƛōƭŜ ŎƻƴƴŜŎǘƛƻƴǎ ǘƻ ŜƴǎǳǊŜ ŀƴ ƛǎƻƭŀǘƛƻƴ ŜŦŦƛŎƛŜƴŎȅ ƻŦ фр҈ 
ŦǊƻƳ ǘƘŜ ōǳƛƭŘƛƴƎ ǎǘǊǳŎǘǳǊŜΦ  

 

2.11 Gear Boxes  

 

DŜŀǊōƻȄŜǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƭƛŦŜ ƻŦ мллΣллл ƘƻǳǊǎΣ ōŜ ǎŜƭŜŎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ !ΦDΦaΦ! 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ƘƻǊǎŜǇƻǿŜǊ ŎŀƭŎǳƭŀǘƛƻƴ ŀƴŘ ǎŜǊǾƛŎŜ ŦŀŎǘƻǊ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ŜƳǇƭƻȅ ŀ 
ǎǘŀƴŘŀǊŘ ǊŜŘǳŎǘƛƻƴ ǊŀǘƛƻΦ DŜŀǊōƻȄŜǎΣ ǿƘƛŎƘ ƘŀǾŜ ǘƻ ōŜ ŀƴƎƭŜ ƳƻǳƴǘŜŘΣ ǎƘŀƭƭ ƘŀǾŜ ŀ ǊŀǘƛƴƎΣ 
ŎƘƻƛŎŜ ƻŦ ōŜŀǊƛƴƎǎΣ ǎŜŀƭǎ ŀƴŘ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳΣ ǿƘƛŎƘ ŀǊŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǎǳŎƘ ƳƻǳƴǘƛƴƎΦ 
5ŜǇŜƴŘŜƴŎŜ ƻƴ ǎǇƭŀǎƘ ƭǳōǊƛŎŀǘƛƻƴ ŀƭƻƴŜ ƛǎ ƴƻǘ ŀŎŎŜǇǘŀōƭŜ ōǳǘ ƛǘ Ƴŀȅ ōŜ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ 
ǿƛǘƘ ŀ ŦƻǊŎŜŘ ŦŜŜŘ ƳŜǘƘƻŘ ǘƻ ǊŜŀŎƘ ŀƭƭ ōŜŀǊƛƴƎǎ ŀƴŘ ƎŜŀǊǎΦ /ŀƭƛōǊŀǘƛƻƴ ƻŦ ǘƘŜ ƻƛƭ ŘƛǇǎǘƛŎƪ ŀƴŘ 
ƛǘǎ Ǉƻǎƛǘƛƻƴ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŀǘ ƻŦ ǘƘŜ ǎǳƳǇ ŘǊŀƛƴ ǇƭǳƎ ǿƛƭƭ ǊŜǉǳƛǊŜ ǎǇŜŎƛŀƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴΦ  

 

2.12 Bearings  

 

2.12.1 Below Water Bearings  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎŜƭŜŎǘ ǘƘŜ Ƴƻǎǘ ŀǇǇǊƻǇǊƛŀǘŜ ǘȅǇŜ ƻŦ ōŜŀǊƛƴƎ ŦƻǊ ǘƘŜ tƭŀƴǘ ōŜƛƴƎ ǎǳǇǇƭƛŜŘΦ 
9ǉǳƛǇƳŜƴǘ ǿƛǘƘ ǾŜǊǘƛŎŀƭ ǎƘŀŦǘǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘǊǳǎǘ ŀƴŘ ƎǳƛŘŜ ōŜŀǊƛƴƎǎΦ !ƭƭ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ 
ŘŜǎƛƎƴŜŘ ǘƻ ŜȄŎƭǳŘŜ ǘƘŜ ƛƴƎǊŜǎǎ ƻŦ ǿŀǘŜǊ ŜȄŎŜǇǘ ǿƘŜǊŜ ǘƘŜ ōŜŀǊƛƴƎǎ ŀǊŜ ǿŀǘŜǊ ƭǳōǊƛŎŀǘŜŘΦ 
{ŜŀƭŜŘ ŦƻǊ ƭƛŦŜ ǳƴƛǘǎ ŀǊŜ ŀŎŎŜǇǘŀōƭŜ ǎǳōƧŜŎǘ ǘƻ ŀ ƳƛƴƛƳǳƳ ŘŜǎƛƎƴ ƭƛŦŜ ƻŦ рлΣллл ƘƻǳǊǎ ƻǇŜǊŀǘƛƻƴ 
ŀǘ ƳŀȄƛƳǳƳ ƭƻŀŘƛƴƎΦ tƭŀƴǘΣ ǿƘƛŎƘ Ƴŀȅ ōŜ ǎǳōƧŜŎǘ ǘƻ ǾƛōǊŀǘƛƻƴ ǿƘƛƭǎǘ ǎǘŀǘƛƻƴŀǊȅΣ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǿƛǘƘ ōŜŀǊƛƴƎǎ ŘŜǎƛƎƴŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ŘŀƳŀƎŜ ŦǊƻƳ ǎǳŎƘ ŀ ŎŀǳǎŜΦ .Ŝƭƻǿ ǿŀǘŜǊ 
ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƧƻǳǊƴŀƭ ǘȅǇŜΣ ƻŦ CŜǊǊƻπŀǎōŜǎǘƻǎΣ ǊǳōōŜǊ ƎǳƴƳŜǘŀƭ ƻǊ Ŝǉǳŀƭ ŀƴŘ ƧƻǳǊƴŀƭ 
ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ  

  

2.12.2 Above Water Bearings  

 



 

оуо 

 

{ƛƴƎƭŜ ƧƻǳǊƴŀƭ Ǉƭŀƛƴ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ƘŀǾŜ ǇƘƻǎǇƘƻǊ ōǊƻƴȊŜ ƻǊ ǎȅƴǘƘŜǘƛŎ ƭǳōǊƛŎŀǘƛƻƴ ƛƳǇǊŜƎƴŀǘŜŘ 
ōǳǎƘŜǎ ŀƴŘ ŎŀǊōƻƴ ƻǊ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƧƻǳǊƴŀƭǎ ǊŜǎǇŜŎǘƛǾŜƭȅΦ {ȅƴǘƘŜǘƛŎ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ƻƴƭȅ ōŜ 
ǳǎŜŘ ǿƘŜǊŜ ōŜŀǊƛƴƎ ŎƻƴŘƛǘƛƻƴ Ŏŀƴ ǊŜŀŘƛƭȅ ōŜ ƛƴǎǇŜŎǘŜŘΦ tƭŀƛƴ ǘȅǇŜ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǎŜƭŦπ
ƭǳōǊƛŎŀǘƛƴƎ ōȅ ƎǊŜŀǎŜΣ ŦƻǊŎŜŘ ƻƛƭ ƻǊ ƛƳǇǊŜƎƴŀǘƛƻƴΦ .ŀƭƭ ŀƴŘ wƻƭƭŜǊ ǘȅǇŜ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ 
ŀŘŜǉǳŀǘŜƭȅ ƭǳōǊƛŎŀǘŜŘ ōȅ ƻƛƭ ƻǊ ƎǊŜŀǎŜ ŀƴŘ ǎŜŀƭŜŘ ǘƻ ǇǊŜǾŜƴǘ ƭŜŀƪŀƎŜ ƻŦ ƭǳōǊƛŎŀƴǘ ŀƭƻƴƎ ǘƘŜ 
ǎƘŀŦǘΦ !ǘǘŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŘƛǎƳŀƴǘƭƛƴƎ ƻŦ ōŜŀǊƛƴƎǎ ƛǎ ǎƛƳǇƭŜ ŀƴŘ ŦǊŜŜ ŦǊƻƳ 
Ǌƛǎƪ ƻŦ ŘŀƳŀƎŜΦ  

 

.ŜŀǊƛƴƎǎ ŦƛǘǘŜŘ ǘƻ ƎŜŀǊōƻȄŜǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ŘŜǎƛƎƴ ƭƛŦŜ ƻŦ мллΣллл ƘƻǳǊǎ ŀǘ ƳŀȄƛƳǳƳ 
ƭƻŀŘƛƴƎΦ  

 

2.13 Pumps  

 

2.13.1 General  

 

9ŀŎƘ ǇǳƳǇ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŀƴŘ ŎƻƴǎǘǊǳŎǘŜŘ ǘƻ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ƭƛǉǳƛŘ ǘƻ ōŜ 
ǇǳƳǇŜŘΦ tǳƳǇǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǘȅǇŜ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ŀǊǊŀƴƎŜŘ ŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ 
ŀƴŘ 5ǊŀǿƛƴƎǎΦ  

tǳƳǇǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ƎƛǾŜ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƻǳǘǇǳǘ ŀƎŀƛƴǎǘ ŀƭƭ ƭƻǎǎŜǎ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ǊŜƭŀǘƛƴƎ 
ǘƻ ǘƘŜ ǇǳƳǇ ǎǘŀǘƛƻƴ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ǾŀƭǾŜǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀǘŎƘ Ƙƛǎ ǇǳƳǇ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
ǘƻ ǘƘŜ ǇƛǇŜ ǎȅǎǘŜƳǎ ƴŜǘǿƻǊƪǎ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ƘƛƎƘŜǎǘ ǇǳƳǇ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǊŜƭƛŀōƛƭƛǘȅΦ ¢ƘŜ ǇǳƳǇǎ 
ǎƘŀƭƭ ƘŀǾŜ ŀ ƴƻƴπƻǾŜǊƭƻŀŘƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻǾŜǊ ǘƘŜ ŎƻƳǇƭŜǘŜ ǊŀƴƎŜ ƻŦ ƘŜŀŘ ŀƴŘ ǉǳŀƴǘƛǘȅ 
ŘŜƭƛǾŜǊŜŘ ŀƴŘ ǘƘŜ ŘǊƛǾŜ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ǘƘŜ ǇǳƳǇǎ ŀƎŀƛƴǎǘ ƳŀȄƛƳǳƳ Ǌǳƴ ƻǳǘ 
ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǎǘƛƭƭ ƘŀǾŜ ŀ мл ǇŜǊ ŎŜƴǘ ƳŀǊƎƛƴΦ 9ŀŎƘ ǎŜǘ Ƴǳǎǘ ōŜ ŎŀǇŀōƭŜ ƻŦ ǊǳƴƴƛƴƎ 
ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ ƛƴ ǇŀǊŀƭƭŜƭ ǿƛǘƘ ƻǘƘŜǊ ǎŜǘǎ ƛƴ ǘƘŜ ǎȅǎǘŜƳ ǿƛǘƘƻǳǘ ǘƘǊƻǘǘƭƛƴƎ ŀƴŘ ōȅ ƛǘǎŜƭŦΣ ǿƛǘƘƻǳǘ 
ŎŀǾƛǘŀǘƛƻƴǎ ƻǊ ƻǾŜǊƭƻŀŘ ǳƴŘŜǊ ŀƭƭ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘƛƴ ǘƘŜ ǎȅǎǘŜƳ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƎƛǾŜƴΦ  

 

/ŜƴǘǊƛŦǳƎŀƭ ǇǳƳǇǎ ǎƘŀƭƭ ƘŀǾŜ ƘŜŀŘκǉǳŀƴǘƛǘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ǿƘƛŎƘ Ŧŀƭƭ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŦǊƻƳ ǘƘŜ 
ƳŀȄƛƳǳƳ ǇǊŜǎǎǳǊŜ ŀǘ ŎƭƻǎŜŘ ǾŀƭǾŜ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǿƘƛŎƘ ŀǊŜ ǎǘŜŜǇ ƛƴ ƻǊŘŜǊ ǘƘŀǘ ǾŀǊƛŀǘƛƻƴ ƛƴ 
ƘŜŀŘ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳŀƭ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǉǳŀƴǘƛǘȅ ŘƛǎŎƘŀǊƎŜŘΦ  

 

¢ƘŜ ǿƘƻƭŜ ǇǳƳǇƛƴƎ ǳƴƛǘ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǿƛǘƘǎǘŀƴŘƛƴƎΣ ǿƛǘƘƻǳǘ ŘŜǘǊƛƳŜƴǘΣ ǊŜǾŜǊǎŜ Ǌƻǘŀǘƛƻƴ 
ǘƻ ŀ ǎǇŜŜŘ ǘƘŀǘ ǿƻǳƭŘ ƻŎŎǳǊ ƛŦ ǘƘŜ ǇǳƳǇ ǿŜǊŜ ǘƻ ǎǘƻǇ ǿƘŜƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘƛŀƭ ƘŜŀŘ ǿŀǎ ŀǘ ŀ 
ƳŀȄƛƳǳƳ ŀƴŘ ǘƘŜ ŘŜƭƛǾŜǊȅ ŀƴŘ κ ƻǊ ƴƻƴπǊŜǘǳǊƴ ǾŀƭǾŜǎ ŦŀƛƭŜŘ ǘƻ ŎƭƻǎŜΦ  

¢ƘŜ ƻǾŜǊŀƭƭ ǇǳƳǇ ǎŜǘ ŜŦŦƛŎƛŜƴŎȅ Ƴǳǎǘ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ тл҈Φ 

 

2.13.2 Pump Casings  

 

¢ƘŜ ǇǳƳǇ ŘŜǎƛƎƴ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƛƎƴƳŜƴǘ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǾŀǊƛƻǳǎ ŀǎǎŜƳōƭƛŜǎ 
ōȅ ǊŜŎŜǎǎŜǎΣ ǎǇƛƎƻǘǎ ŀƴŘ ŘƻǿŜƭǎ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ŀƭƭ ŎƻƳǇƻƴŜƴǘǎ ƭƛŀōƭŜ ǘƻ ǿŜŀǊ Ŏŀƴ ōŜ 



 

оуп 

 

ǊŜǇƭŀŎŜŘΦ /ƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ǇŜǊƳŀƴŜƴǘƭȅ ƳŀǊƪŜŘ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ƴǳƳōŜǊ ŀƴŘ 
ǿƘŜǊŜ ŘƻǿŜƭǎ ŀǊŜ ƴƻǘ ǳǎŜŘΣ ǇŜǊƳŀƴŜƴǘƭȅ ƳŀǊƪŜŘ ŦƻǊ ŎƻǊǊŜŎǘ ŀǎǎŜƳōƭȅΦ ¢ƘŜ ǇǳƳǇ ŎŀǎƛƴƎ ǎƘŀƭƭ 
ƘŀǾŜ ǊŜǇƭŀŎŜŀōƭŜ ǿŜŀǊ ǊƛƴƎǎΦ ¢ƘŜ ŎŀǎƛƴƎǎ ƻŦ ǘƘŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǎǳƛǘŀōƭŜ ƎǊŀŘŜ ƻŦ ŎƭƻǎŜπ
ƎǊŀƛƴŜŘ Ŏŀǎǘ ƛǊƻƴ ǘƻ .{ мпрн DǊŀŘŜ ннл ƻǊ ƴƛŎƪŜƭ ƛǊƻƴ ŀƴŘ ƘŀǾŜ ŦƭŀƴƎŜǎ ǘƻ ƳŀǘŎƘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ 
ǇƛǇŜ ǿƻǊƪΦ ¢ƘŜ ǿŀǘŜǊǿŀȅǎ ǘƘǊƻǳƎƘ ǘƘŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ǎƳƻƻǘƘ ƛƴ ŦƛƴƛǎƘ ŀƴŘ ŦǊŜŜ ŦǊƻƳ ǊŜŎŜǎǎŜǎ 
ŀƴŘ ƻōǎǘǊǳŎǘƛƻƴǎΦ  

 

tǳƳǇǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ƳŀƴƘƻƭŜǎ ƻǊ ƘŀƴŘ ƘƻƭŜǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǘƻ ŀƭƭƻǿ ǘƘŜ ƛƴǘŜǊƛƻǊ ƻŦ ǘƘŜ ŎŀǎƛƴƎǎ ŀƴŘ ōŜŀǊƛƴƎ ǎŜŀƭǎ ǘƻ ōŜ ŜȄŀƳƛƴŜŘ ǿƛǘƘƻǳǘ 
ŘƛǎƳŀƴǘƭƛƴƎ ǘƘŜ ǇǳƳǇΦ Lǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ǊŜƳƻǾŜ ǇǳƳǇ ƛƳǇŜƭƭŜǊǎ ǿƛǘƘ ǘƘŜ ƳƛƴƛƳǳƳ 
ŘƛǎǘǳǊōŀƴŎŜ ǘƻ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ōȅ ǎǳƛǘŀōƭŜ Ƨƻƛƴǘǎ ǘƻ ŀƭƭƻǿ ǘƘŜ ǇǳƳǇ ǘƻ ōŜ ǊŜƳƻǾŜŘ ǿƛǘƘƻǳǘ 
ŘƛǎƳŀƴǘƭƛƴƎ ǘƘŜ Ƴŀƛƴ ǇƛǇŜ ǿƻǊƪΦ  

 

!ƭƭ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ƳŀŎƘƛƴŜŘ ŀƴŘ ŦŀŎŜŘ ŀƴŘ ōƻƭǘƘƻƭŜǎ ǎƘŀƭƭ ōŜ ŘǊƛƭƭŜŘ ŀƴŘ ōƻǊŜŘΦ [ƻŎŀǘƛƻƴ Ǉƛƴǎ 
ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅΣ ŀƭǎƻ ǎǘŀǊǘƛƴƎ ǎŎǊŜǿ ƘƻƭŜǎΣ ǘƘŜ ƭŀǘǘŜǊ ōŜƛƴƎ ǇǊƻǾƛŘŜŘ ǿƛǘƘ 
ǎŜǘǎŎǊŜǿǎΦ  

 

2.13.3 Impellers  

 

¢ƘŜ ƛƳǇŜƭƭŜǊǎ ŀƴŘ ƎǳƛŘŜ ǾŀƴŜǎ όƛŦ ŀƴȅύ ǎƘŀƭƭ ōŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƳŀǘŜǊƛŀƭΣ ŀŎŎǳǊŀǘŜƭȅ ƳŀŎƘƛƴŜŘ 
ŀƴŘ ǎƳƻƻǘƘƭȅ ŦƛƴƛǎƘŜŘ ǘƻ ƳƛƴƛƳƛȊŜ ƘȅŘǊŀǳƭƛŎ ƭƻǎǎŜǎΦ ¢ƘŜ ǊƻǘŀǘƛƴƎ ŜƭŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǎǘŀǘƛŎŀƭƭȅ 
ŀƴŘ ŘȅƴŀƳƛŎŀƭƭȅ ōŀƭŀƴŎŜŘ ōŜŦƻǊŜ Ŧƛƴŀƭ ŀǎǎŜƳōƭȅΦ ¢ƘŜ ƛƳǇŜƭƭŜǊ ǎƘŀƭƭ ōŜ ǊŜŀŘƛƭȅ ǿƛǘƘŘǊŀǿŀōƭŜ 
ŦǊƻƳ ǘƘŜ ǇǳƳǇ ŎŀǎƛƴƎ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ǘƻ ŘƛǎŎƻƴƴŜŎǘ ǇƛǇŜ ǿƻǊƪΦ  

 

2.13.4 Pump Shafts  

 

¢ƘŜ ǇǳƳǇ ǎƘŀŦǘ ǎƘŀƭƭ ōŜ ƻŦ ƘƛƎƘ ǘŜƴǎƛƭŜ ƻǊ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŀŘŜǉǳŀǘŜƭȅ ǎƛȊŜŘΣ ǿƛǘƘ ƎƻƻŘ ŦŀǘƛƎǳŜΣ 
ǎƘƻŎƪ ƭƻŀŘ ŀƴŘ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴŎŜΦ ¢ƘŜ Řǳǘȅ ǎǇŜŜŘ ǊŀƴƎŜ ǎƘŀƭƭ ōŜ ǿŜƭƭ ōŜƭƻǿ ǘƘŜ ŦƛǊǎǘ ŎǊƛǘƛŎŀƭ 
ǎǇŜŜŘ ƻŦ ǘƘŜ ǎƘŀŦǘΦ ²ƘŜǊŜ ŀ ŎƘŀƴƎŜ ƛƴ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǎƘŀŦǘ ƻŎŎǳǊǎ ǘƘŜ ǎƘƻǳƭŘŜǊ ǎƘŀƭƭ ōŜ 
ǊŀŘƛǳǎŜŘ ƻǊ ǳƴŘŜǊŎǳǘ ǘƻ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ .{ ǘƻ ǊŜŘǳŎŜ ǎǘǊŜǎǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴΦ ¢ƘŜ ǎƘŀŦǘ ǎƘŀƭƭ ōŜ 
ŎƻƳǇƭŜǘŜ ǿƛǘƘ Ŝŀǎƛƭȅ ǊŜƴŜǿŀōƭŜ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ǇǊƻǘŜŎǘƛƴƎ ǎƭŜŜǾŜǎ ŀǘ ƎƭŀƴŘǎ ŀƴŘ ōŜŀǊƛƴƎǎΦ  

 

2.13.5 Bearings  

 

!ƭƭ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ƭƛōŜǊŀƭƭȅ ǊŀǘŜŘ ǘƻ ŜƴǎǳǊŜ Ŏƻƻƭ ǊǳƴƴƛƴƎ ŀƴŘ ƳŜŜǘ ŀƴŘ ǘƘŜ ƭƻŀŘ ŦŀŎǘƻǊǎ 
ǎǇŜŎƛŦƛŜŘΦ  

 

CƻǊ ǾŜǊǘƛŎŀƭƭȅ ƳƻǳƴǘŜŘ ǇǳƳǇǎΣ ǘƘŜ ōŜŀǊƛƴƎ ǎƘŀƭƭ ōŜ ŀ ŎƻƳōƛƴŜŘ ǘƘǊǳǎǘ ŀƴŘ ƧƻǳǊƴŀƭ ǘȅǇŜΤ 
ŘŜǎƛƎƴŜŘ ǘƻ ǇǊŜǾŜƴǘ ŀƴȅ ǘƘǊǳǎǘ ƭƻŀŘǎ ōŜƛƴƎ ƛƳǇƻǎŜŘ ǳǇƻƴ ǘƘŜ ŘǊƛǾŜ ƳƻǘƻǊΦ ¢ƘŜ ǇǳƳǇ ōƻǘǘƻƳ 
ōŜŀǊƛƴƎ ǎƘŀƭƭ ōŜ ŀƴ ŜƴŎƭƻǎŜŘ ǿŀǘŜǊ ƭǳōǊƛŎŀǘŜŘ ǎƭŜŜǾŜ ōŜŀǊƛƴƎ ǎǳƛǘŀōƭŜ ŦƻǊ ǇƻǘŀōƭŜ ǿŀǘŜǊ 
ŀǇǇƭƛŎŀǘƛƻƴǎΦ  



 

оур 

 

 

²ƘŜǊŜ ƎǊŜŀǎŜ Ǉƻƛƴǘǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅ ǘƘŜȅ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǊŜƳƻǾŀōƭŜ ǎŎǊŜǿŜŘ ǇƭǳƎǎΣ ǿƘƛŎƘ 
ǎƘŀƭƭ ōŜ ŀŎŎŜǎǎƛōƭŜ ǿƛǘƘƻǳǘ ǊŜƳƻǾƛƴƎ ƎǳŀǊŘǎΦ !ƭƭ ōŜŀǊƛƴƎǎ ƘŀǾƛƴƎ ŀǳǘƻƳŀǘƛŎ ƭǳōǊƛŎŀǘƛƻƴ ǎƘŀƭƭ 
ŀƭǎƻ ƘŀǾŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ƘŀƴŘ ƭǳōǊƛŎŀǘƛƻƴΦ  

 

2.13.6 Shaft Seals  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎŜƭŜŎǘ ŀ ǎŜŀƭΣ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ Ƙƛǎ Ǉƭŀƴǘ ŀƴŘ ōŜǎǘ ǎǳƛǘŜŘ ŦƻǊ ǘƘŜ ǿƻǊǎǘ 
ŎƻƴŘƛǘƛƻƴǎ ƭƛƪŜƭȅ ǘƻ ōŜ ƳŜǘ ǿƘŜƴ ǘƘŜ tƭŀƴǘ ƛǎ ƛƴ ƻǇŜǊŀǘƛƻƴΦ !ƭƭ ǎŜŀƭ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ŎƻƳǇŀǘƛōƭŜ 
ǿƛǘƘ ŀƴŘκ ƻǊ ǊŜǎƛǎǘŀƴǘ ǘƻ ǘƘŜ ŦƭǳƛŘ ƻǊ Ǝŀǎ ōŜƛƴƎ ƘŀƴŘƭŜŘΦ CƻǊ ǇƻǘŀōƭŜ ǿŀǘŜǊΣ ǎŜŀƭ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ 
ōŜ ǘƘƻǎŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŀǇǇǊƻǾŜŘ ŦƻǊ ǳǎŜ ƛƴ ǘƘŜ ²ŀǘŜǊ LƴŘǳǎǘǊȅΦ  

 

{ǘǳŦŦƛƴƎ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǊŜƴŜǿŀōƭŜ ƎƭŀƴŘ ǇŀŎƪƛƴƎΦ DƭŀƴŘǎ ǎǳōƧŜŎǘ ǘƻ ŀōǊŀǎƛǾŜ 
ƭƛǉǳƻǊǎ ƻǊ ƴŜƎŀǘƛǾŜ ǇǊŜǎǎǳǊŜǎ ǎƘŀƭƭ ŜƳōƻŘȅ ǎǳƛǘŀōƭȅ ǇƻǎƛǘƛƻƴŜŘ ƭŀƴǘŜǊƴ ǊƛƴƎǎ ŀƴŘ ŀ ŎƭŜŀƴ ǿŀǘŜǊ 
Ŏƻƴǘƛƴǳƻǳǎ ŦƭǳǎƘƛƴƎ ǎȅǎǘŜƳΣ ƻǇŜǊŀǘƛǾŜ ǿƘŜƴŜǾŜǊ ǘƘŜ tƭŀƴǘ ƛǎ ƛƴ Ƴƻǘƛƻƴ ƻǊ ŀ ŎƻǊǊƻǎƛǾŜ ŜƭŜƳŜƴǘ 
ƛǎ ǇǊŜǎŜƴǘΦ DƭŀƴŘ ŀŘƧǳǎǘƳŜƴǘ ƴǳǘǎ ǎƘŀƭƭ ōŜ ǊŜŀŘƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŦƻǊ ǊƻǳǘƛƴŜ ƳŀƛƴǘŜƴŀƴŎŜΦ DƭŀƴŘ 
ŘǊŀƛƴǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘΣ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ŘǊŀƛƴŀƎŜ ŦŀŎƛƭƛǘƛŜǎ ŀƴŘ ŀŘŜǉǳŀǘŜ ƛƴŎƭƛƴŜǎ 
ŘƛǎŎƘŀǊƎƛƴƎ ǘƻ ǘƘŜ ƴŜŀǊŜǎǘ ǎǳƳǇ ƻǊ ŘǊŀƛƴŀƎŜ ŎƘŀƴƴŜƭΦ  

 

aŜŎƘŀƴƛŎŀƭ ǎŜŀƭǎ ǿƘƛŎƘ ŀǊŜ ƻƴ ǇǳƳǇǎ ǎǳōƧŜŎǘ ǘƻ ŀōǊŀǎƛǾŜ ƭƛǉǳƻǊ ƻǊ ƎŀǎΣ ƻǊ ǎǳōƧŜŎǘ ǘƻ ƴŜƎŀǘƛǾŜ 
ǇǊŜǎǎǳǊŜǎ ƻǊ ŎƻǊǊƻǎƛǾŜ ŜƭŜƳŜƴǘǎΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ŎƭŜŀƴ ǿŀǘŜǊ Ŏƻƴǘƛƴǳƻǳǎ ƎƭŀƴŘ 
ŦƭǳǎƘƛƴƎ ǎȅǎǘŜƳΣ ƻǇŜǊŀǘƛǾŜ ǿƘŜƴ ǘƘŜ ƛǘŜƳ ƻŦ Ǉƭŀƴǘ ƛǎ ƛƴ Ƴƻǘƛƻƴ ƻǊ ŀ ŎƻǊǊƻǎƛǾŜ ŜƭŜƳŜƴǘ ǇǊŜǎŜƴǘΦ 
! ōŀŎƪπǘƻπōŀŎƪ ǎŜŀƭƛƴƎ ŀǊǊŀƴƎŜƳŜƴǘ ǿƛǘƘ ŀ ŦƭǳǎƘκŎƻƻƭƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŀŎŎŜǇǘŜŘ ŀǎ ǎŀǘƛǎŦȅƛƴƎ 
ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘƛǎ /ƭŀǳǎŜΦ  

 

{ǇŜŎƛŀƭ ŎŀǊŜ ƛƴ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ƛƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ōƛƴŘƛƴƎ ŀƴŘ 
ŜƭŜŎǘǊƻƭȅǘƛŎ ŀŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǎƘŀŦǘ ǎƭŜŜǾŜ ŀƴŘ ǘƘŜ ǎŜŀƭ ŎƻƳǇƻƴŜƴǘǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǿƘŜǊŜ ƭƻƴƎ 
ǇŜǊƛƻŘǎ ƻŦ ƛŘƭŜƴŜǎǎ ŀǊŜ ƛƴƘŜǊŜƴǘ ƛƴ ǘƘŜ Řǳǘȅ ŎȅŎƭŜ ŀǎ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǎǘŀƴŘōȅ ǇǳƳǇǎΦ  

 

¢ƘŜ ƎƭŀƴŘ ǿŀǘŜǊ ŎƻƴƴŜŎǘƛƻƴǎ ǎǳǇǇƭȅƛƴƎ ǿŀǘŜǊ ǎŜŀƭǎ ƻŦ ǘƘŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ 
ǎǳƛǘŀōƭŜ ŦƛƭǘŜǊǎ ǘƻ ǇǊŜǾŜƴǘ ŀōǊŀǎƛǾŜ ƳŀǘǘŜǊ ƛƴ ǎǳǎǇŜƴǎƛƻƴ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ǘƘŜ ƎƭŀŘ ǎǘǳŦŦƛƴƎ ōƻȄΦ 
¢ƘŜǎŜ ŦƛƭǘŜǊǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ Ŝŀǎȅ ŎƭŜŀƴƛƴƎΦ  

 

2.13.7 Pump sleeves 

 

²ƘŜƴ ǘƘŜ Ŧƭƻǿ Ǉŀǎǘ ǎǳōƳŜǊǎƛōƭŜ ƳƻǘƻǊǎ ƛǎ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎƻƻƭƛƴƎ ǿƘŜƴ 
ǘƘŜ ǎǳōƳŜǊǎƛōƭŜ ǇǳƳǇǎ ŀǊŜ ƛƴǎǘŀƭƭŜŘ ŀǘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ŘŜǇǘƘΣ ŎƻƻƭƛƴƎ ǎƭŜŜǾŜǎ ƻǊ ǎƘǊƻǳŘǎ 
ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ǘƘŜ ǇǳƳǇǎ ǎƻ ŀǎ ǘƻ ƛƴŘǳŎŜ Ŧƭƻǿ Ǉŀǎǘ ǘƘŜ ƳƻǘƻǊǎ ǘƻ ǘƘŜ ǇǳƳǇ ƛƴƭŜǘ ǎǘǊŀƛƴŜǊΦ  

 



 

оус 

 

¢ƘŜ ŎƻƻƭƛƴƎ ǎƭŜŜǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǳŎƘ ŘƛƳŜƴǎƛƻƴǎ ŀǎ ǘƻ ǇǊƻǾƛŘŜ ŀ ƳƛƴƛƳǳƳ ǾŜƭƻŎƛǘȅ ƻŦ ǿŀǘŜǊ 
Ŧƭƻǿ Ǉŀǎǘ ǘƘŜ ƳƻǘƻǊ ŀǎ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻŦ ǘƘŜ ǇǳƳǇΦ 

 

¢ƘŜ ƳŀǘŜǊƛŀƭ ƻŦ ǘƘŜ ǎƭŜŜǾŜ Ŏŀƴ ōŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ƻǊ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ŀƴŘ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ 
ǇǳƳǇ ǘƘǊƻǳƎƘ ŀ ōƻƭǘ ϧ ƴǳǘ ŀǊǊŀƴƎŜƳŜƴǘΦ 

 

2.13.8 Pumps Miscellaneous  

 

/ƻƻƭƛƴƎ ŀƴŘ ƭǳōǊƛŎŀǘƛƻƴ ǿŀǘŜǊ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ Ŧƭƻǿ ƛƴŘƛŎŀǘƻǊǎ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘΦ  

 

IƻǊƛȊƻƴǘŀƭ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ŎƻƳƳƻƴ ŦŀōǊƛŎŀǘŜŘ ǎǘŜŜƭ ōŜŘǇƭŀǘŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ 
ǎǳōǎǘŀƴǘƛŀƭ ǊƻƭƭŜŘ ǎǘŜŜƭ ǎŜŎǘƛƻƴ ƻŦ ǿŜƭŘŜŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƛǘƘ ƳŀŎƘƛƴŜŘ ǇŀŘ ƳƻǳƴǘƛƴƎ ōƻǘƘ 
ǇǳƳǇǎ ŀƴŘ ƳƻǘƻǊǎΦ CƻƭŘŜŘ ǇƭŀǘŜ ǘȅǇŜ ōŜŘǇƭŀǘŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŀōƭŜΦ tǳƳǇǎ ŀƴŘ ƳƻǘƻǊǎ 
ǎƘŀƭƭ ōŜ ŘƻǿŜƭŜŘ ƛƴ Ǉƻǎƛǘƛƻƴ ǘƻ ŀƭƭƻǿ ŦƻǊ Ŝŀǎȅ ǊŜƭƻŎŀǘƛƻƴ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ǘƘŜƛǊ ōŜƛƴƎ ǊŜƳƻǾŜŘΦ 
¢ƘŜ ǇǳƳǇ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ƛǘǎ ŘǊƛǾƛƴƎ ƳƻǘƻǊ ōȅ ŀ ŦƭŜȄƛōƭŜ ŎƻǳǇƭƛƴƎ ƻŦ ŀ ǘȅǇŜ ŀǇǇǊƻǾŜŘ ōȅ 
ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ƎǳŀǊŘŜŘΦ  

 

hƴ ƘƻǊƛȊƻƴǘŀƭ ǇǳƳǇ ǎŜǘǎ ŦƛǘǘŜŘ ǿƛǘƘ ƘȅŘǊŀǳƭƛŎ ōŀƭŀƴŎŜ ŘŜǾƛŎŜǎ ǘƘŜ ŎƻǳǇƭƛƴƎǎ ǎƘŀƭƭ ǇŜǊƳƛǘ ŦǊŜŜ 
ƳƻǾŜƳŜƴǘǎ ƻŦ ǇǳƳǇǎ ǎƘŀŦǘǎ ǳƴŘŜǊ ƭƻŀŘΦ  

 

hƴ ǾŜǊǘƛŎŀƭ ǇǳƳǇ ǎŜǘǎ ǿƘŜǊŜ ǘƘŜ ǎƘŀŦǘ ŎƻǳǇƭƛƴƎǎ ŀǊŜ ƻŦ ǘƘŜ ǎŎǊŜǿŜŘ ǘȅǇŜ ǘƘŜ ŎƻǳǇƭƛƴƎǎ ǎƘŀƭƭ 
ōŜ ǇƻǎƛǘƛǾŜƭȅ ƭƻŎƪŜŘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ŀŘŜǉǳŀǘŜ bΦ tΦ{ΦIΦ ƛǎ ŀǾŀƛƭŀōƭŜ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǇǳƳǇǎ ƻǇŜǊŀǘŜ 
ǿƛǘƘƻǳǘ ŎŀǾƛǘŀǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ ǿƻǊǎǘ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΦ  

 

LƴŘƛŎŀǘƛƴƎ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜǎ ŜŀŎƘ ǿƛǘƘ ŀƴ ƛǎƻƭŀǘƛƴƎ ŎƻŎƪ ŀƴŘ ǎƴǳōōŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ǘƘŜ 
ǎǳŎǘƛƻƴ ŀƴŘ ŘŜƭƛǾŜǊȅ ǎƛŘŜ ƻŦ ŜŀŎƘ ǇǳƳǇ ŜȄŎŜǇǘ ǘƘŀǘ ŀ ǎǳŎǘƛƻƴ ƎŀǳƎŜ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ƻƴ 
ǎǳōƳŜǊǎƛōƭŜ ǘȅǇŜ ǇǳƳǇǎΦ !ƭƭ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƘƛƎƘ ŀƴŘ ƭƻǿ ƭŜǾŜƭ 
ŀŘƧǳǎǘŀōƭŜ ŎƻƴǘŀŎǘǎ ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ǇǳƳǇ ǇǊƻǘŜŎǘƛƻƴ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘΦ  

 

2.13.9 Performance  

 

¢ƘŜ ƎǳŀǊŀƴǘŜŜǎ ƎƛǾŜƴ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ƻǳǘǇǳǘΣ ƻǾŜǊŀƭƭ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ bΦtΦ{ΦIΦ ǎƘŀƭƭ ōŜ ǾŜǊƛŦƛŜŘ ǿƛǘƘ 
/ƭŀǎǎ / ǘŜǎǘǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ ромс ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ bƻ ƴŜƎŀǘƛǾŜ ǘƻƭŜǊŀƴŎŜ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ ƎǳŀǊŀƴǘŜŜŘ ǾŀƭǳŜǎ ŦƻǊ CƭƻǿΣ IŜŀŘ 
ƻǊ 9ŦŦƛŎƛŜƴŎȅΦ ¢ƘŜ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ƻƴ ǇǳƳǇǎ ŘǊƛǾŜƴ ōȅ ǘƘŜƛǊ ƻǿƴ ƳƻǘƻǊǎΦ  

 



 

оут 

 

¢ƘŜ bt{I ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǘƘŜ ƎǳŀǊŀƴǘŜŜŘ Řǳǘȅ ǇƻƛƴǘΣ ŀǘ ǘƘŜ ƳŀȄƛƳǳƳ Ǌǳƴ ƻǳǘ 
ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŀǘ ǘƘǊŜŜ Ǉƻƛƴǘǎ ƛƴ ōŜǘǿŜŜƴΦ  /ƭŀǳǎŜ нΦмо ǇǊƻǾƛŘŜǎ ƎŜƴŜǊŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ 
ŎƻƳƳƻƴ ǘƻ ŀƭƭ ǘȅǇŜǎ ƻŦ ǇǳƳǇǎΦ  CƻǊ ǘƘŜ ǎǇŜŎƛŦƛŎ ŎŀǎŜ ƻŦ ōƻǊŜƘƻƭŜ ǎǳōƳŜǊǎƛōƭŜ ǇǳƳǇǎΣ ŎƭŀǳǎŜ 
нΦмо ƛǎ ŀƳŜƴŘŜŘ ŀǎ ŦƻƭƭƻǿǎΦ 

 

 

 

2.13.10 Submersible Borehole Pumps 

 

όŎύ {ǳōƳŜǊǎƛōƭŜ ōƻǊŜƘƻƭŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ƻŦ ǊŀŘƛŀƭ ƻǊ ƳƛȄŜŘ Ŧƭƻǿ ǘȅǇŜΣ ƳǳƭǘƛπǎǘŀƎŜ ǳƴƛǘǎ 
ǎǳǎǇŜƴŘŜŘ ŦǊƻƳ ǎǳǊŦŀŎŜ ǇƭŀǘŜǎ ōȅ ǾŜǊǘƛŎŀƭ ǊƛǎŜǊ ǇƛǇŜǎ ŀƴŘ ŘǊƛǾŜƴ ōȅ ǎǳōƳŜǊǎƛōƭŜ ŜƭŜŎǘǊƛŎ 
ƳƻǘƻǊǎΦ ¢ƘŜ ǇǳƳǇ ŀƴŘ ǘƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ŘŜƭƛǾŜǊŜŘ ŀǎ ŀ ǎƛƴƎƭŜ ǇǳƳǇƛƴƎ ǳƴƛǘ ŎƻƳǇƭŜǘŜƭȅ 
ŀǎǎŜƳōƭŜŘΦ 
 

 ¢ƘŜ ǎǇŜŜŘ ƻŦ ǘƘŜǎŜ ǇǳƳǇǎ ǎƘŀƭƭ ǳǎǳŀƭƭȅ ōŜ нΣфлл ǊǇƳΦ 

 

όŘύ ¢ƘŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǘƘŜ ǇǳƳǇ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƛƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǉǳŀƭƛǘȅ  
 

 

όŜύ ¢ƘŜ ƛƳǇŜƭƭŜǊǎ ǎƘŀƭƭ ōŜ Ŏŀǎǘ ƛƴ ƘƛƎƘπƎǊŀŘŜ ȊƛƴŎπŦǊŜŜ ōǊƻƴȊŜ ƻǊ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ 
 

¢ƘŜ ǇǳƳǇ ōƻŘȅ ǎƘŀƭƭ ōŜ Ŏŀǎǘ ƛƴ ȊƛƴŎπŦǊŜŜ ōǊƻƴȊŜΣ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƻǊ Ŏŀǎǘ ƛǊƻƴΦ ¢ƘŜ ōƻŘȅ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ 
ǘƻ ǿƛǘƘǎǘŀƴŘ ŀ ƘȅŘǊŀǳƭƛŎ ǇǊŜǎǎǳǊŜΣ Ŝǉǳŀƭ ŀǘ ƭŜŀǎǘ ǘƻ ƻƴŜ ŀƴŘ ŀ ƘŀƭŦ όмΦрύ ǘƛƳŜǎ ǘƘŜ ǎƘǳǘπƻŦŦ ƘŜŀŘΦ 

 

Lƴ ŎŀǎŜ ƻŦ ƛƳǇŜƭƭŜǊǎ ƻŦ ŜƴŎƭƻǎŜŘ ǘȅǇŜΣ ǘƘŜ ōƻǿƭǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǿŜŀǊ ǊƛƴƎǎ ƻŦ ǊŜƴŜǿŀōƭŜ ǘȅǇŜΣ 
ƳŀŘŜ ƻŦ ȊƛƴŎπŦǊŜŜ ōǊƻƴȊŜ ŀƴŘ ƘŀǾƛƴƎ ƭŀǊƎŜǊ ōŜŀǊƛƴƎ ǎǳǊŦŀŎŜΦ 

 

¢ƘŜ ǇǳƳǇ ǎƘŀŦǘ ǎƘŀƭƭ ōŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ǿƛǘƘ ƧƻǳǊƴŀƭǎ ǎƭŜŜǾŜŘ ǿƛǘƘ ǊŜƴŜǿŀōƭŜΣ ƘŀǊŘŜƴŜŘ ǎǘŀƛƴƭŜǎǎ 
ǎǘŜŜƭ ǎƭŜŜǾŜǎΦ 

  

!ƭƭ ōƻƭǘǎΣ ƴǳǘǎΣ ǎǘǳŘǎΣ ǿŀǎƘŜǊǎΣ ŜǘŎΦ  ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ 

 

¢ƘŜ ǇǳƳǇ ōƻŘȅ ǎƘŀƭƭ ƘŀǾŜ ǎŜǇŀǊŀǘŜ ǎŜŎǘƛƻƴǎ ŦƻǊ ŜŀŎƘ ǎǘŀƎŜΣ ǿƘƛŎƘ ǎƘŀƭƭ ƘŀǾŜ ƳŀǘŎƘƛƴƎ ŦŀŎŜǎ 
ƳŀŎƘƛƴŜŘ ŀƴŘ ǎǇƛƎƻǘǘŜŘΣ ǘƻ ŀƭƭƻǿ ŀŎŎǳǊŀǘŜ ƭƻŎŀǘƛƻƴ ŀƴŘ ŀƭƛƎƴƳŜƴǘ ƻŦ ǘƘŜ ǎŜŎǘƛƻƴǎ ŘǳǊƛƴƎ 
ŀǎǎŜƳōƭȅΦ ¢ƘŜ ŦƛȄƛƴƎ ƴǳǘǎΣ ōƻƭǘǎΣ ǿŀǎƘŜǊǎ ŀƴŘ ǎǘǳŘǎ ƻǊ ōƻƭǘǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ǎǘŀƛƴƭŜǎǎ 
ǎǘŜŜƭΦ 

 



 

оуу 

 

¢ƘŜ ǇǳƳǇ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǊŜƳƻǾŀōƭŜ ǎƘŀŦǘ ōŜŀǊƛƴƎ ǎƭŜŜǾŜǎΣ ōŜŀǊƛƴƎ ōǳǎƘŜǎΣ ŎŀǎƛƴƎ ǿŜŀǊ 
ǊƛƴƎǎ ŀƴŘ ƛƳǇŜƭƭŜǊ ǿŜŀǊ ǊƛƴƎǎΦ 9ŀŎƘ ƛƳǇŜƭƭŜǊ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ǎƘŀŦǘ ōȅ ƛŘŜƴǘƛŦƛŀōƭŜ 
ŘƛǎǘŀƴŎŜ ǎƭŜŜǾŜǎ ƻǊ ǎƛƳƛƭŀǊΣ ǎǳŎƘ ǘƘŀǘ ǊŜπŀǎǎŜƳōƭȅ ƻŦ ǘƘŜ ǊƻǘŀǘƛƴƎ ŜƭŜƳŜƴǘ Ŏŀƴ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ 
ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŎŜǎǎƛǘȅ ƻŦ ŀŎŎǳǊŀǘŜ ƳŜŀǎǳǊŜƳŜƴǘΦ ¢ƘŜ ǊƻǘŀǘƛƴƎ ŀǎǎŜƳōƭȅ ǎƘŀƭƭ ōŜ ǎǘŀǘƛŎŀƭƭȅ ŀƴŘ 
ŘȅƴŀƳƛŎŀƭƭȅ ōŀƭŀƴŎŜŘ ŀŦǘŜǊ ǿƘƛŎƘ ŜŀŎƘ ǇŀǊǘ ƻŦ ǘƘŜ ŀǎǎŜƳōƭȅ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƳŀǊƪŜŘ ǘƻ 
ŜƴǎǳǊŜ ƛŘŜƴǘƛŎŀƭ ǊŜπŀǎǎŜƳōƭȅ ŀŦǘŜǊ ƳŀƛƴǘŜƴŀƴŎŜΣ ŜǘŎΦ 

 

.ŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǿŀǘŜǊ ƭǳōǊƛŎŀǘŜŘ ŀƴŘ ǿƘŜǊŜ ǊǳōōŜǊ ǘȅǇŜ ōŜŀǊƛƴƎǎ ŀǊŜ ǳǎŜŘ ǘƘŜ ōŜŀǊƛƴƎ 
ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ōƻƴŘŜŘ ǘƻ ŀ ƳŜǘŀƭ ƘƻǳǎƛƴƎΦ wǳōōŜǊ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ƻƴƭȅ ōŜ ǳǎŜŘ 
ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ǎǳŦŦƛŎƛŜƴǘ ǇǊŜǎǎǳǊŜ ŘƛŦŦŜǊŜƴŎŜ ǘƘǊƻǳƎƘ ǘƘŜ ōŜŀǊƛƴƎ ǘƻ ŀŦŦƻǊŘ ŀŘŜǉǳŀǘŜ 
ƭǳōǊƛŎŀǘƛƻƴ ŀƴŘ ŎƻƻƭƛƴƎ ƻŦ ǘƘŜ ōŜŀǊƛƴƎΦ 

 

.ŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǇƻǎƛǘƛǾŜƭȅ ǊŜǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ǇǳƳǇ ōƻŘȅ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ 
ōŜŀǊƛƴƎ ǊƻǘŀǘƛƴƎΤ ŀ ǇǊŜǎǎ Ŧƛǘ ŀƭƻƴŜ ǎƘŀƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŀōƭŜΦ 

 

¢ƘŜ ǇǳƳǇ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǎǳŎǘƛƻƴ ŎŀǎŜ ƻŦ ŀ ƳŀǘŜǊƛŀƭ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ƭƛǉǳƛŘ ōŜƛƴƎ ǇǳƳǇŜŘ 
ŀƴŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƭƻƴƎ ōŜŀǊƛƴƎǎ ǘƻ ǎǘŀōƛƭƛȊŜ ǘƘŜ ǎƘŀŦǘ ŀƴŘ ƳƻǘƻǊ ǎƘŀŦǘ ŀƴŘ ǘƻ ŀǾƻƛŘ 
ǊŀŘƛŀƭ ǘƘǊǳǎǘ ƻƴ ǘƘŜ ƳƻǘƻǊ ōŜŀǊƛƴƎΦ ! ǎŎǊŜŜƴ ǎƘŀƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƘŀǾƛƴƎ ŀ ƳƛƴƛƳǳƳ ƻǇŜƴ 
ŀǊŜŀ ƻŦ ŦƻǳǊ όпύ ǘƛƳŜǎ ǘƘŜ ŜȅŜ ƻŦ ǘƘŜ ƛƳǇŜƭƭŜǊΦ 

 

¢ƘŜ ǎǳōƳŜǊǎƛōƭŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŎƻƳǇƭŜǘŜƭȅ ŜƴŎƭƻǎŜŘ ǘȅǇŜ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ Řǳǘȅ ǳƴŘŜǊ 
ǿŀǘŜǊ ƻǇŜǊŀǘƛƻƴ ƻƴ оул ± рл IȊΣ о ǇƘŀǎŜ !/Φ ¢ƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀƴ ŀǇǇǊƻǾŜŘ 
ǎŜŀƭΣ ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƳƻǘƻǊΣ ǿƘŜǊŜ ƛǘǎ ǎƘŀŦǘ ŜȄǘŜƴŘǎ ǘƘǊƻǳƎƘ ǘƘŜ ƳƻǘƻǊ ƘƻǳǎƛƴƎΣ ǘƻ 
ƛǎƻƭŀǘŜ ǘƘŜ ǿŜƭƭ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ƭƛǉǳƛŘ ŦƛƭƭŜŘ ƛƴ ǘƘŜ ƳƻǘƻǊΦ ¢ƘŜ ƭƛǉǳƛŘ ǎƘŀƭƭ ōŜ ŜƛǘƘŜǊ ǿŀǘŜǊ ƻǊ ŀ 
ƘƛƎƘ ŘƛŜƭŜŎǘǊƛŎ ǎǘǊŜƴƎǘƘ ƳƛƴŜǊŀƭ ƻƛƭΣ ŀƴŘ ƛǘ ǎƘŀƭƭ ōŜ ŎƛǊŎǳƭŀǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƳƻǘƻǊ ŦƻǊ ŎƻƻƭƛƴƎ 
ǘƘŜ ƳƻǘƻǊΣ ǎǘŀǘƻǊ ǿƛƴŘƛƴƎǎ ŀƴŘ ōŜŀǊƛƴƎǎΦ aƻǘƻǊ ǇŜǊŦƻǊƳŀƴŎŜ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǊŜƭŜǾŀƴǘ ǎŜŎǘƛƻƴ ƻŦ .{ рлллΥtŀǊǘ ффΦ 

 

aƻǘƻǊ ǘƘǊǳǎǘ ōŜŀǊƛƴƎ ǊŀǘƛƴƎǎ Ƴǳǎǘ ōŜ ŀƳǇƭŜ ǘƻ ŎŀǊǊȅ ǘƘŜ ǘƘǊǳǎǘ ƭƻŀŘ ƛƳǇƻǎŜŘ ōȅ ǘƘŜ ǇǳƳǇ 
ǿƘŜƴ ƻǇŜǊŀǘƛƴƎ ǳƴŘŜǊ ǘƘŜ ƳŀȄƛƳǳƳ ŀƴǘƛŎƛǇŀǘŜŘ ǇǳƳǇƛƴƎ ƘŜŀŘΦ aƻǘƻǊ ǘƘǊǳǎǘ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ 
ōŜ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ǿƛǘƘ Ǌƻǘŀǘƛƻƴ ƛƴ ōƻǘƘ ŘƛǊŜŎǘƛƻƴΣ ŀƴŘ ǘƘŜ ǘƘǊǳǎǘ ŎŀǇŀŎƛǘȅ ǿƘŜƴ 
ƻǇŜǊŀǘƛƴƎ ƛƴ ǊŜǾŜǊǎŜ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ǊŀǘŜŘ ŎŀǇŀŎƛǘȅΦ 

 

!ƴ ŜȄǇŀƴǎƛƻƴ ŎƘŀƳōŜǊ ƻǊ ŘƛŀǇƘǊŀƎƳ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǊŜƭƛŜǾŜ ǘƘŜǊƳŀƭ ŜȄǇŀƴǎƛƻƴ ƻŦ ƛƴǘŜǊƴŀƭ 
ƳƻǘƻǊ ŦƭǳƛŘ ŘǳŜ ǘƻ ǘŜƳǇŜǊŀǘǳǊŜΣ ŀƴŘ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ƳƻǘƻǊ ƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭ ǇǊŜǎǎǳǊŜ 
ōŀƭŀƴŎŜ ǳƴŘŜǊ ŀƭƭ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ǇǊŜǎǎǳǊŜΦ 

 

¢ƘŜ ŘǊƛǾŜ ǎƘŀŦǘ ǎƘŀƭƭ ōŜ ƻŦ ŀ мо҈ ŎƘǊƻƳƛǳƳ ǎǘŜŜƭ ƻǊ ŜǉǳƛǾŀƭŜƴǘ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭΦ 
hǳǘŜǊ ǎƘŜƭƭ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ лΦлмн Ƴ ǘƘƛŎƪƴŜǎǎ ŀƴŘ ǎƘŀƭƭ ōŜ ƻŦ ƳŀǘŜǊƛŀƭ ǘƻ ǊŜǎƛǎǘ ŎƻǊǊƻǎƛƻƴΦ 

 



 

оуф 

 

όŦύ ¢ƘŜ ǎǘǊŀƛƴŜǊ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ŜƴǘƛǊŜƭȅ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŀ ƴŜǘ ƛƴƭŜǘ ŀǊŜŀ 
Ŝǉǳŀƭ ǘƻ ŀǘ ƭŜŀǎǘ ŦƻǳǊ όпύ ǘƛƳŜǎ ǘƘŜ ƛƳǇŜƭƭŜǊ ƛƴƭŜǘ ŀǊŜŀΦ 

 

όƎύ ¢ƘŜ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǿŀǘŜǊ ƭǳōǊƛŎŀǘŜŘΦ ¢ƘŜ ƳƻǘƻǊ ǘƘǊǳǎǘ ōŜŀǊƛƴƎ ǎƘƻǳƭŘ ōŜ ŎŀǇŀōƭŜ ǘƻ ŎŀǊǊȅ 
ǘƘŜ ǘƘǊǳǎǘ ƭƻŀŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ƳŀȄƛƳǳƳ ƘŜŀŘΣ ƻǇŜǊŀǘƛƴƎ ǿƛǘƘ Ǌƻǘŀǘƛƻƴ ƛƴ ŜƛǘƘŜǊ ŘƛǊŜŎǘƛƻƴΦ 
 

όƘύ ¢ƘŜ ǇǳƳǇ ŎŀōƭŜ ǿƛƭƭ ōŜ ŀƭǎƻ ŀ ǇŀǊǘ ƻŦ ǘƘŜ ŘŜƭƛǾŜǊȅΦ Lǘ ǿƛƭƭ ōŜ ŀ Ŧƭŀǘ ŎŀōƭŜ ǎǳƛǘŀōƭŜ ǘƻ ǘƘŜ ǘȅǇŜ ƻŦ 
ǘƘŜ ǎǘŀǊǘŜǊΦ 

 

όƛύ ¢ƘŜ ōƻǊŜƘƻƭŜ ǇǳƳǇ ŎƻƭǳƳƴ όǊƛǎƛƴƎ ǇƛǇŜύ ƛƴŎƭǳŘƛƴƎ ŘƛǎŎƘŀǊƎŜ Ŝƭōƻǿ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ 
ƛƴǎǘŀƭƭŜŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ǇǳƳǇΦ Lǘ ǿƛƭƭ ŎƻƳǇǊƛǎŜ ŀ ƴǳƳōŜǊ ƻŦ ǎŜŎǘƛƻƴǎ ŀǘ ǘƘŜ ƻǇǘƛƻƴ ƻŦ ǘƘŜ 
{ǳǇǇƭƛŜǊ ǎƻ ǘƘŀǘ ǘƘŜ ǘƻǘŀƭ ƭŜƴƎǘƘ Ƴŀȅ ōŜ ŀŘƧǳǎǘŜŘ ōȅ Ǉƭǳǎ ƻǊ Ƴƛƴǳǎ н ƳΦ 
 

¢ƘŜ ŎƻƭǳƳƴ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ǘƘǊŜŀŘŜŘ ƻǊ ŦƭŀƴƎŜŘ ǎǘŜŜƭ ǇƛǇŜǎΦ ¢ƘŜ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ ƎǊƻƻǾŜǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ ǇƻǿŜǊ ŎŀōƭŜ ƻŦ ǘƘŜ ǇǳƳǇ 
ƳƻǘƻǊΦ 

 

CƭŀƴƎŜ ŘƛŀƳŜǘŜǊǎ ǎƘƻǳƭŘ ŀƎǊŜŜ ǿƛǘƘ ǘƘŜ ƛƴǘŜǊƴŀƭ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ōƻǊŜƘƻƭŜ ŎŀǎƛƴƎΦ 

 

¢ƘŜ ǇƛǇŜ ǎŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƛƴǘŜǊƴŀƭƭȅ ƭƛƴŜŘ ŀƴŘ ŜȄǘŜǊƴŀƭƭȅ ŎƻŀǘŜŘ ǿƛǘƘ ŜǇƻȄȅ ōƛǘǳƳƛƴƻǳǎ Ǉŀƛƴǘ 
ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ŀƴǘƛπŎƻǊǊƻǎƛǾŜ ǇǊƻǘŜŎǘƛƻƴΦ ¢ƘŜ ōƻƭǘǎ ŀƴŘ ƴǳǘǎ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ƻŦ ǎǘŀƛƴƭŜǎǎ 
ǎǘŜŜƭΦ 

 

όƧύ ¢ƘŜ ǎǳǊŦŀŎŜ ǇƭŀǘŜ όǇǳƳǇ ōŀǎŜύ ǎƘŀƭƭ ōŜ ƻŦ ŀ ŘŜǎƛƎƴΣ ǿƘƛŎƘ ǿƛƭƭ ŜƴǎǳǊŜ ŀ ǿŀǘŜǊǘƛƎƘǘΣ ŎŀǇǇƛƴƎ ƻŦ 
ǘƘŜ ǿŜƭƭ ŀƴŘ ǎƘŀƭƭ ōŜ ǊƛƎƛŘ ŀƴŘ ǎǘǊƻƴƎ ŜƴƻǳƎƘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ŜƴǘƛǊŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ǎǳǎǇŜƴŘŜŘ 
ǇŀǊǘǎ ǿƘŜƴ ŦƛƭƭŜŘ ǿƛǘƘ ǿŀǘŜǊΦ ¢ƘŜ ǇƭŀǘŜ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǎǳƛǘŀōƭŜ ƻǇŜƴƛƴƎǎ ŦƻǊ ǘƘŜ ǇƻǿŜǊ ŎŀōƭŜΣ 
ǿŜƭƭ ǾŜƴǘ ŀƴŘ ǿŀǘŜǊ ƭŜǾŜƭ ƛƴŘƛŎŀǘƻǊΦ 
 

¢ƘŜ ǇƭŀǘŜ ǎƘŀƭƭ ŀƭǎƻ ǎǳǇǇƻǊǘ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ŎƻƴƴŜŎǘƛƻƴ όŘƛǎŎƘŀǊƎŜ Ŝƭōƻǿύ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǘƘŜ 
ǎǳǊŦŀŎŜ ǇƭŀǘŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ǿŜƭŘŜŘ ŎƻƴƴŜŎǘƛƻƴ ǇƛŜŎŜ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ŀ ŘƻǳōƭŜ ŦƭŀƴƎŜŘ 
ǎǘŜŜƭ ǇƛǇŜ ǎŜŎǘƛƻƴ ŀǎ ŀ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ŜƭōƻǿΦ 

 

¢ƘŜ ŎŀǇǇƛƴƎ ǎƘƻǳƭŘ ōŜ ŦƛǘǘŜŘ ŘƛǊŜŎǘƭȅ ƻƴ ǘƘŜ ǳǇǇŜǊ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ƛƴƴŜǊ ŎŀǎƛƴƎΦ 

 

όƪύ ¢ƘŜ ŘƛǎŎƘŀǊƎŜ ŎƻƴƴŜŎǘƛƻƴ όŜƭōƻǿύ ǎƘŀƭƭ ōŜ ŦƭŀƴƎŜŘΣ ŀǘ ŀ ŘƛŀƳŜǘŜǊ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ǊƛǎƛƴƎ ǇƛǇŜΣ 
ŀƴŘ ǿƛǘƘ ŀ ǇǊŜǎǎǳǊŜ ǊŀǘƛƴƎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǎǳǊŦŀŎŜ ǇǊŜǎǎǳǊŜ ǘƻ ōŜ ŘŜƭƛǾŜǊŜŘ ōȅ ǘƘŜ ǇǳƳǇΦ 

 

¢ƘŜ ŘƛǎŎƘŀǊƎŜ Ŝƭōƻǿ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ŘƛǎŎƘŀǊƎŜ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜΦ  

 

 



 

офл 

 

2.14 Flanges  

 

2.14.1 General  

 

!ƭƭ ŦƭŀƴƎŜŘ ŎƻƴƴŜŎǘƛƻƴǎ ƻŦ ǇǳƳǇǎΣ ǇƛǇŜ ǿƻǊƪΣ ǾŀƭǾŜǎ ŀƴŘ ƻǘƘŜǊ ǊŜƭŜǾŀƴǘ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ƘŀǾŜ 
ŦƭŀƴƎŜǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ прлп ¢ŀōƭŜ мсΣ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ tŀǊǘƛŎǳƭŀǊ 
{ǇŜŎƛŦƛŎŀǘƛƻƴΦ  

 

 

2.14.2 Sump Pumps 

 

{ǳƛǘŀōƭŜ ǎǳōƳŜǊǎƛōƭŜ ǎǳƳǇ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀƭƭ ōŀǎŜƳŜƴǘǎ ƭƛŀōƭŜ ǘƻ ŦƭƻƻŘƛƴƎΦ ¢ƘŜ 
ǇǳƳǇǎ ǎƘŀƭƭ ōŜ Ŧƭƻŀǘ ǎǿƛǘŎƘ ƻǇŜǊŀǘŜŘ ŀƴŘ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƴƻƴπǊŜǘǳǊƴ ǾŀƭǾŜΣ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ 
ŘƛǎŎƘŀǊƎŜ ǇƛǇŜ ǿƻǊƪΣ ŎŀōƭŜǎ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴǘǊƻƭ ƎŜŀǊΦ {ǿƛǘŎƘƎŜŀǊ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŦƛŦǘŜŜƴ 
ǎǘŀǊǘǎ ǇŜǊ ƘƻǳǊΦ ¢ƘŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ǘƻ ŘŜƭƛǾŜǊ ǘƘŜ ǎǇŜŎƛŦƛŜŘ Ŧƭƻǿǎ ŀǘ ǘƘŜ ǿƻǊǎǘ ƘŜŀŘ 
ŎƻƴŘƛǘƛƻƴǎ ǇƻǎǎƛōƭŜ ƛƴ ǘƘŜ ǊŜƭŜǾŀƴǘ ŀǊŜŀΦ 

 

2.14.3 Jointing  

 

!ƭƭ ŦƭŀƴƎŜŘ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘ о ƳƳ ǘƘƛŎƪ ŦǳƭƭπŦŀŎŜ ŎŀƴǾŀǎ ǊŜƛƴŦƻǊŎŜŘ ǊǳōōŜǊ ƛƴǎŜǊǘƛƻƴ 
ƎŀǎƪŜǘǎ ǘƻ .{ пуср tŀǊǘ мΦ 5ǳǊƛƴƎ Lƴǎǘŀƭƭŀǘƛƻƴ ŀƭƭ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ƘǳƴƎ ƻƴ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ 
ǎǳǇǇƻǊǘǎ ŀƴŘ ƭƛƴŜŘ ǳǇ ǎƻ ǘƘŀǘ ǘƘŜƛǊ Ƨƻƛƴǘ ŦŀŎŜǎ ŀǊŜ ǇŀǊŀƭƭŜƭ ōŜŦƻǊŜ ŦƭŀƴƎŜǎ ŀǊŜ ōƻƭǘŜŘ ǘƻƎŜǘƘŜǊΦ 
Lƴ ƳŀƪƛƴƎ ƧƻƛƴǘǎΣ ƴƻ ǎǇǊƛƴƎƛƴƎ ƻŦ ǇƛǇŜǎ ƛƴǘƻ Ǉƻǎƛǘƛƻƴ ǎƘŀƭƭ ōŜ ŀƭƭƻǿŜŘΦ  

 

Wƻƛƴǘǎ ƻƴ ŦƭŀƴƎŜǎ ǘƘŀǘ ŜȄƛǎǘ ƻǊ ƘŀǾŜ ōŜŜƴ ƛƴǎǘŀƭƭŜŘ ǳƴŘŜǊ ƻǘƘŜǊ ŎƻƴǘǊŀŎǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘ 
ǘƘŜ ǎŀƳŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ŦƭŀƴƎŜ ŦŀŎŜǎΦ  

 

2.15 Pipe work  

 

2.15.1 Pipe work General  

 

!ƭƭ ǇƛǇŜ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘΣ ƛƴǎǘŀƭƭŜŘΣ ǎǳǇǇƻǊǘŜŘ ŀƴŘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ƳŜŀƴǎ 
ƻŦ ǾŜƴǘƛƴƎΣ ŘǊŀƛƴƛƴƎ ŀƴŘ ŜȄǇŀƴǎƛƻƴΣ ŀƭƭ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ ǇƛǇŜ ǿƻǊƪ ƭŀȅƻǳǘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǎƻ ǘƘŀǘ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎŜŎǘƛƻƴǎ ƻŦ ǇƛǇŜ ǿƻǊƪ 
Ŏŀƴ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ǇƛǇŜƭƛƴŜ ǿƛǘƘƻǳǘ ƳŀƧƻǊ ŘƛǎǘǳǊōŀƴŎŜ ǘƻ ǘƘŜ ŀŘƧŀŎŜƴǘ ǇƛǇŜ ǿƻǊƪΦ 
tŀǊǘƛŎǳƭŀǊ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǇƛǇŜ ǿƻǊƪ ǘƘǊǳǎǘǎ ŀǊŜ ƴƻǘ ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ 
ƳŀŎƘƛƴŜǊȅ ƻǊ ŀǎǎƻŎƛŀǘŜŘ ŀǇǇŀǊŀǘǳǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŘƛŎŀǘŜ ƻƴ Ƙƛǎ ŘŜǘŀƛƭŜŘ ŘǊŀǿƛƴƎǎ ǘƘŜ 
ǘƘǊǳǎǘ ōƭƻŎƪǎ ǊŜǉǳƛǊŜŘ ǘƻ ŀƴŎƘƻǊ Ƙƛǎ ǇƛǇŜ ǿƻǊƪΦ  



 

офм 

 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŦƭŜȄƛōƛƭƛǘȅ ƛƴ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ŀǘ Ƨƻƛƴǘǎ ƛƴ ǘƘŜ Ƴŀƛƴ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ 
ǎƘŀƭƭ ǎǳōƳƛǘ ǇǊƻǇƻǎŀƭǎ ŦƻǊ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ CƭŜȄƛōƭŜ Ƨƻƛƴǘǎ ƻǊ ŎƻƭƭŀǊǎ ŀƴŘ Ŏǳǘ ǇƛǇŜǎ 
ǎƘŀƭƭ ōŜ ŀƭƭƻǿŜŘ ƻƴ ŀƭƭ ǇƛǇŜ ǿƻǊƪ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀƭƭƻǿ ŦƻǊ ǎƻƳŜ ƳŀǊƎƛƴ ƻŦ ŜǊǊƻǊ ƛƴ ǘƘŜ 
ōǳƛƭŘƛƴƎ ǿƻǊƪΦ ²ƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜ ŦƭŜȄƛōƭŜ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƛŜ ōƻƭǘǎ ƻǊ ƻǘƘŜǊ ƳŜŀƴǎ 
ǘƻ ǘǊŀƴǎŦŜǊ ƭƻƴƎƛǘǳŘƛƴŀƭ ǘƘǊǳǎǘ ŀǎ ŀ ǿƘƻƭŜ ǎƻ ǘƘŀǘ ŜȄǘŜǊƴŀƭ ŀƴŎƘƻǊŀƎŜǎ Ƴŀȅ ōŜ ƪŜǇǘ ǘƻ 
ƳƛƴƛƳǳƳΦ CƭŜȄƛōƭŜ Ƨƻƛƴǘǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀǎŜ ƻŦ ŜǊŜŎǘƛƻƴ ŀƴŘ ŦǳǘǳǊŜ ŘƛǎƳŀƴǘƭƛƴƎΦ  

 

!ƭƭ ƴŜŎŜǎǎŀǊȅ ǎǳǇǇƻǊǘǎΣ ǎŀŘŘƭŜǎΣ ǎƭƛƴƎǎΣ ŦƛȄƛƴƎǎ ōƻƭǘǎ ŀƴŘ ŦƻǳƴŘŀǘƛƻƴ ōƻƭǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǘƻ 
ǎǳǇǇƻǊǘ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ƛǘǎ ŀǎǎƻŎƛŀǘŜŘ ŜǉǳƛǇƳŜƴǘ ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴƴŜǊΦ ±ŀƭǾŜǎΣ ƳŜǘŜǊǎΣ 
ǎǘǊŀƛƴŜǊǎ ŀƴŘ ƻǘƘŜǊ ŘŜǾƛŎŜǎ ƳƻǳƴǘŜŘ ƛƴ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ǎǳǇǇƻǊǘŜŘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ƻŦ ǘƘŜ 
ǇƛǇŜǎ ǘƻ ǿƘƛŎƘ ǘƘŜȅ ŎƻƴƴŜŎǘΦ  

 

5ŜŀŘ ƭŜƎǎ ǎƘŀƭƭ ōŜ ŀǾƻƛŘŜŘ ōǳǘ ǿƘŜǊŜ ǘƘƛǎ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǇǊƻǾƛǎƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦƻǊ ŦƭǳǎƘƛƴƎ 
ǘƘŜ ǇƛǇŜ ǿƻǊƪǎΦ /ƘŀƴƎŜǎ ƛƴ ǇƛǇŜ ōƻǊŜ ǎƛȊŜ ǎƘŀƭƭ ōŜ ōȅ ǘƘŜ ǳǎŜ ƻŦ ǇǊƻǇǊƛŜǘŀǊȅ ŦƛǘǘƛƴƎǎ ƻǊ 
ŦŀōǊƛŎŀǘŜŘ ǎŜŎǘƛƻƴ ǘƻ ŀǾƻƛŘ ǎǳŘŘŜƴ ŎƘŀƴƎŜǎΦ  

 

²ƘŜǊŜ ǊŜƭŜǾŀƴǘΣ ŦƻǊƳŜŘ ōŜƴŘǎ ŀƴŘ ƻŦŦǎŜǘǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŀƴŘ ōŜ ŎƻƭŘ ŦƻǊƳŜŘ ƛƴ ŀ ǎǘŀƴŘŀǊŘ 
ǇƛǇŜπōŜƴŘƛƴƎ ƳŀŎƘƛƴŜΦ ¢ƘŜȅ ǎƘŀƭƭ ƘŀǾŜ ŀƴ ƛƴǎƛŘŜ ǊŀŘƛǳǎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ п ǘƛƳŜǎ ǘƘŜ ƻǳǘǎƛŘŜ 
ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǇƛǇŜΦ  

 

CƭǳǎƘƛƴƎ ŀƴŘ ŘǊŀƛƴ ŎƻƴƴŜŎǘƛƻƴǎ ƻƴ ǇƛǇŜ ǿƻǊƪ ōŜƭƻǿ мрл ƳƳ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǳǎƛƴƎ ǇǊƻǇǊƛŜǘŀǊȅ 
ǿŜƭŘŜŘ ŦƛǘǘƛƴƎǎ ǿƛǘƘ D ǎŜǊƛŜǎ ƛƴǘŜǊƴŀƭ ǇŀǊŀƭƭŜƭ ǘƘǊŜŀŘǎ ǘƻ .{ нттф ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƛƳƳŜŘƛŀǘŜƭȅ 
ǎŜŀƭŜŘ ǿƛǘƘ ƘŜȄŀƎƻƴ ƘŜŀŘŜŘ ǎƘƻǳƭŘŜǊŜŘ ǇƭǳƎǎ ŀƴŘ ǎŜŀƭǎΦ IƻƭŜǎ ǘƘǳǎ ƳŀŘŜ ƛƴ ǘƘŜ ǇƛǇŜ ǎƘŀƭƭ 
ƘŀǾŜ ōǳǊǊǎ ǊŜƳƻǾŜŘ ŀƴŘ ōŜ Ŧƛƴŀƭƭȅ ǇǳƭƭŜŘ ǘƘǊƻǳƎƘ ǘƻ ǊŜƳƻǾŜŘ ƭƻƻǎŜ ǇŀǊǘƛŎƭŜǎΦ  

 

¢ŜƳǇƭŀǘŜ ƻǊ ŎƭƻǎǳǊŜ ǇƛǇŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŜǊŜŎǘƛƻƴΦ ¢ƘŜ ŘŜǎƛƎƴ 
ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ǘŜƳǇƭŀǘŜ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀƴŘ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǿƛƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ ŘƛƳŜƴǎƛƻƴǎ ƻŦ ǘƘŜ ǘŜƳǇƭŀǘŜ ǇƛǇŜ ǎǳŎƘ ǘƘŀǘ 
ǘƘŜǊŜ ǿƛƭƭ ōŜ ƴƻ ǎǘǊŀƛƴ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ŎƻƴƴŜŎǘŜŘ ƛǘŜƳǎ ŀŦǘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

 

!ƭƭ ƴǳǘǎΣ ōƻƭǘǎΣ ǿŀǎƘŜǊǎΣ ŦƭŀƴƎŜǎΣ ƎŀǎƪŜǘǎΣ ŦƭŀƴƎŜŘ ǘƛŜŘ ŀŘŀǇǘŜǊǎΣ ŘǊŀƛƴ ǾŀƭǾŜǎΣ ǎǇŜŎƛŀƭ 
ŎƻƴƴŜŎǘƛƻƴ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΦ  

 

±ƛƪƛƴƎπWƻƘƴǎƻƴ ƻǊ ŀǇǇǊƻǾŜŘ ŜǉǳƛǾŀƭŜƴǘ ŦƭŀƴƎŜ ŀŘŀǇǘŜǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ 
ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ǾŀƭǾŜǎΣ ŜǘŎΦ !ŘŜǉǳŀǘŜ ǇǊƻǾƛǎƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦƻǊ ŀƴŎƘƻǊƛƴƎ ǇƛǇŜǎ ŀǘ 
ǘƘŜǎŜ ƧƻƛƴǘǎΦ  

 



 

офн 

 

IȅŘǊŀǳƭƛŎ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ǎƛȊŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ ŦƭǳƛŘ ǾŜƭƻŎƛǘƛŜǎ ōŜƭƻǿ ǘƘƻǎŜ ǎǇŜŎƛŦƛŜŘ ŀƴŘ 
ǇǊƻǾƛŘŜ ŀ ǎŀŦŜǘȅ ŦŀŎǘƻǊ ƻŦ пΥм ƻƴ ǘƘŜ ŘŜǎƛƎƴ ǇǊŜǎǎǳǊŜΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ŀǎ мнл ǇŜǊ ŎŜƴǘ ƻŦ 
ǘƘŜ ǇǳƳǇ ŎƭƻǎŜŘ ǾŀƭǾŜ ƘŜŀŘΦ  

 

/ƻƳǇǊŜǎǎŜŘ ŀƛǊ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ǎƛȊŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŀƛǊŦƭƻǿ ǾŜƭƻŎƛǘȅ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ уƳκǎΦ 
¢ƻ ǇǊƻǾƛŘŜ ŀŘŜǉǳŀǘŜ ŎƻƴŘŜƴǎŀǘŜ ŘǊŀƛƴŀƎŜΣ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ Ǌǳƴ ǿƛǘƘ ŀ ƘƻǊƛȊƻƴǘŀƭ 
Ŧŀƭƭ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ м ƛƴ рл ƛƴ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ŀƛǊ Ŧƭƻǿ ŀƴŘ ƛƴŎƻǊǇƻǊŀǘŜŘ ŘǊŀƛƴŀƎŜ Ǉƻƛƴǘǎ ŀǘ 
ŘƛǎǘŀƴŎŜǎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ олƳΦ 5ǊŀƛƴŀƎŜ Ǉƻƛƴǘǎ ǎƘŀƭƭ ōŜ ŦƻǊƳŜŘ ōȅ ǳǎŜ ƻŦ Ŝǉǳŀƭ ǘŜŜǎ ǿƛǘƘ ŀ 
ŘƻǿƴπǇƻƛƴǘƛƴƎ ƭŜƎ ŦƛǘǘŜŘ ǇǊŜŦŜǊŀōƭŜ ǿƘŜǊŜ ŎƘŀƴƎŜǎ ƻŦ ŘƛǊŜŎǘƛƻƴ ƻŦ Ŧƭƻǿ ƻŎŎǳǊΦ  

 

tƛǇŜ ǿƻǊƪ ƳŀǘŜǊƛŀƭǎΣ ǎƛȊŜǎΣ ǇǊŜǎǎǳǊŜ ǊŀǘƛƴƎǎΣ ŦƛǘǘƛƴƎǎΣ ŎƻǳǇƭƛƴƎ ŀǊǊŀƴƎŜƳŜƴǘǎ ŀƴŘ ƳŜŘƛǳƳ 
ŎŀǊǊƛŜŘ ǎƘŀƭƭ ōŜ ŀǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ ǇƛǇŜ ǿƻǊƪ ōŜƛƴƎ ƛƴ ƳŜǘǊƛŎ ǎƛȊŜǎ 
ǘƘǊƻǳƎƘƻǳǘΦ  

 

2.15.2 Steel pipe work  

 

DŜƴŜǊŀƭπǇǳǊǇƻǎŜ ǎǘŜŜƭ ǇƛǇŜ ǿƻǊƪ ǿƛǘƘ ǎŎǊŜǿŜŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƻŦ ƎŀƭǾŀƴƛȊŜŘ ƳƛƭŘ ǎǘŜŜƭ ǘƻ .{ 
моут ƘŜŀǾȅ ƎǊŀŘŜ ǿƛǘƘ ŦƛǘǘƛƴƎǎ ƻŦ ƎŀƭǾŀƴƛȊŜŘ ƳŀƭƭŜŀōƭŜ ƛǊƻƴ ǘƻ .{ мпоκмнрсΣ ƘŀǾƛƴƎ ǘŀǇŜǊŜŘ 
ƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭ ǘƘǊŜŀŘǎ ǘƻ .{ нмΦ  

 

{ǘŜŜƭ ǇƛǇŜ ŀƴŘ ŦƛǘǘƛƴƎ ƻǾŜǊ ул ƳƳ ŘƛŀƳŜǘŜǊΣ ǎƘŀƭƭ ōŜ ŎŀǊōƻƴ ǎǘŜŜƭ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ ослм 
ǿƛǘƘ ǇƛǇŜ ǎƛȊŜǎ ǘƻ .{ осллΦ Wƻƛƴǘǎ ǎƘŀƭƭ ōŜ ŦƭŀƴƎŜŘΦ tƛǇŜǎ ǎƘŀƭƭ ōŜ ŦŀōǊƛŎŀǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 
.{ роп ǿƛǘƘ ǿŜƭŘƛƴƎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ нсоо ƻǊ .{ нфтм ŀƴŘ .{ прмрΦ  

 

!ŦǘŜǊ ŦŀōǊƛŎŀǘƛƻƴ ŀƴŘ ƳŀŎƘƛƴƛƴƎ ƻŦ ŦƭŀƴƎŜǎ ŀƭƭ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ǘƻ ŀ ǘŜǎǘ 
ǇǊŜǎǎǳǊŜ Ŝǉǳŀƭ ǘƻ мѹ ǘƛƳŜǎ ǘƘŜ ŦƭŀƴƎŜ ǇǊŜǎǎǳǊŜ ǊŀǘƛƴƎΦ  

 

²ƘŜǊŜ ǇƛǇŜǎ ŀǊŜ ǘƻ ōŜ ƧƻƛƴŜŘ ǿƛǘƘ ǎƭŜŜǾŜǎ ƻǊ ŎƻǳǇƭƛƴƎǎΣ ŀ ǎǳŦŦƛŎƛŜƴǘ ƭŜƴƎǘƘ ƻŦ ǇƛǇŜ ǎƘŀƭƭ ōŜ ƭŜŦǘ 
ōŀǊŜ ƻŦ ŎƻŀǘƛƴƎ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ǎƭŜŜǾŜ ƻǊ ŎƻǳǇƭƛƴƎΦ  

 

tƭŀƛƴπŜƴŘŜŘ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǊƻǳƴŘŜŘ ŀǘ ōƻǘƘ ŜƴŘǎΦ !ƴ ŀŘŜǉǳŀǘŜ ƴǳƳōŜǊ ƻŦ ǇƛǇŜǎ ǎƘŀƭƭ 
ōŜ ǎǳǇǇƭƛŜŘ ǊƻǳƴŘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜƛǊ ƭŜƴƎǘƘ ǎƻ ǘƘŀǘ ǘƘŜȅ Ƴŀȅ ōŜ Ŏǳǘ ŀƴŘ ǎǳŎƘ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ 
ŎƭŜŀǊƭȅ ƳŀǊƪŜŘΦ  

 

/ƻǳǇƭƛƴƎǎ ŦƻǊ ǳǎŜ ǿƛǘƘ ǎǘŜŜƭ ǇƛǇŜǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ роп ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊ ǘȅǇŜǎ ƻŦ 
ŎƻǳǇƭƛƴƎǎ ŀǊŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ŎƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎ ƻǊ ǎǇŜŎƛŦƛŜŘ ƛƴ ƻǘƘŜǊ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘƛǎ 
{ǇŜŎƛŦƛŎŀǘƛƻƴΦ /ƻƳǇƻƴŜƴǘǎ ƻŦ ŦƭŜȄƛōƭŜ Ƨƻƛƴǘǎ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ 
ǘƻƎŜǘƘŜǊΦ  

 



 

офо 

 

¢Ŝǎǘǎ ƻƴ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ ƛƴ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎ ǿƘŜƴ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 
¢ǿƻ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ŀƭƭ ǎǳŎƘ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

CƭŀƴƎŜǎ ƻƴ ǎǘŜŜƭ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ǿŜƭŘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ нсоо ƻǊ .{ нфтм ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ 
ǊŀƛǎŜŘ ƻǊ Ŧƭŀǘ ŦŀŎŜǎΦ DŀǎƪŜǘǎ ŦƻǊ ǳǎŜ ƛƴ ŦƭŀƴƎŜŘ Ƨƻƛƴǘǎ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ǊǳōōŜǊ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ .{ 
нпфп ŦƻǊ ǘȅǇŜ м ǊƛƴƎǎ ƻǊ ǊǳōōŜǊ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ Ŏƻǘǘƻƴ ŀƴŘ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ .{ рнфн ƻǊ ŀǎ 
ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ hƴ Ŧƭŀǘ ŦŀŎŜ ŦƭŀƴƎŜǎ ǘƘŜ ƎŀǎƪŜǘǎ ǎƘŀƭƭ ŜȄǘŜƴŘ ƻǾŜǊ ǘƘŜ Ŧǳƭƭ ŦƭŀƴƎŜ 
ŀǊŜŀ ŀƴŘ ƻƴ ǊŀƛǎŜŘ ŦŀŎŜ ŦƭŀƴƎŜǎ ǘƘŜȅ ǎƘŀƭƭ ŎƻǾŜǊ ǘƘŜ ǊŀƛǎŜŘ ŦŀŎŜ ƻƴƭȅΦ bƻ ŀǎōŜǎǘƻǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ 
ƻƴ ŀƴȅ ŦƭŀƴƎŜǎ ƻŦ ǇƛǇŜ ǿƻǊƪ ƻǊ ŦƛǘǘƛƴƎ ŎŀǊǊȅƛƴƎ ǇƻǘŀōƭŜ ǿŀǘŜǊΦ  

 

{ǘŜŜƭ ǇƛǇŜǎΣ ǿƘƛŎƘ ŀǊŜ ǘƻ ōŜ ǿŜƭŘŜŘΣ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ŜƴŘǎ ǇǊŜǇŀǊŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ǘƻ ǎǳƛǘ 
ǘƘŜ ǘȅǇŜ ƻŦ ǿŜƭŘŜŘ Ƨƻƛƴǘǎ ǎƘƻǿƴ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΦ ¢ƘŜ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ŦǊŜŜ ƻŦ ŜȄǘŜǊƴŀƭ 
ŀƴŘ ƛƴǘŜǊƴŀƭ ŎƻŀǘƛƴƎ ŦƻǊ ŀ ŘƛǎǘŀƴŎŜ ƻŦ тр ƳƳ ŦǊƻƳ ŜŀŎƘ ǿŜƭŘ ƭƛƴŜΦ  

 

!ŦǘŜǊ ŦŀōǊƛŎŀǘƛƻƴ ŀƭƭ ǿŜƭŘƛƴƎ ǎŎŀƭŜ ŀƴŘ ōŜŀŘǎ ŀǎ ǿŜƭƭ ŀǎ ƘŀǊŘŜƴŜŘ ŦƭǳȄŜǎ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ 
Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ŦǊŜŜ ƻŦ ǇƻǊŜǎ ŀƴŘ ŀǎ ǎƳƻƻǘƘ ŀǎ ǇƻǎǎƛōƭŜΦ ²ƘŜǊŜ ǎǇŜŎƛŦƛŜŘ ŀƭƭ ǇƛǇŜǎ ŀƴŘ ǎǇŜŎƛŀƭǎ 
ǎƘŀƭƭ ǘƘŜƴ ōŜ ŘŜƎǊŜŀǎŜŘ ŀƴŘ ƎǊƛǘ ōƭŀǎǘŜŘ ǇǊƛƻǊ ǘƻ ŎƻŀǘƛƴƎ ǿƛǘƘ ŀƴ ŀǇǇǊƻǾŜŘ Ŧǳǎƛƻƴ ōƻƴŘŜŘ 
ŜǇƻȄȅ ŎƻŀǘƛƴƎΦ ¢ƘŜ ŎƻŀǘƛƴƎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŎƻǊǊŜŎǘ ǘƘƛŎƪƴŜǎǎ ŀƴŘ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ 
ǇƻǊŜǎ ǳǎƛƴƎ ǎǇŀǊƪπǘŜǎǘƛƴƎ ŜǉǳƛǇƳŜƴǘΦ .ŜƴŘǎ ōǊŀƴŎƘŜǎ ŀƴŘ ƻǘƘŜǊ ŦƛǘǘƛƴƎǎ ŦƻǊ ǳǎŜ ǿƛǘƘ ǎǘŜŜƭ ǇƛǇŜ 
ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ǎǘŀƴŘŀǊŘΦ /ŀƭŎǳƭŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ŘŜǎƛƎƴ ƻŦ 
ŀƭƭ ǎǇŜŎƛŀƭ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ƳŀƴǳŦŀŎǘǳǊŜ ŎƻƳƳŜƴŎŜǎΦ  

 

tƛǇŜǎ ǎƘŀƭƭ ōŜ ǎǘŀŎƪŜŘ ƻƴ ŀ ŦƛǊƳ ōŀǎŜǎ ǳǎƛƴƎ ǘǿƻ ǘƛƳōŜǊ ǇŀŎƪŜǊǎ ƻƴƭȅ ǳƴŘŜǊ ǘƘŜ ōŀǊǊŜƭ ǇƛǇŜǎΦ  

CƛǘǘƛƴƎǎ ŀƴŘ ǎǇŜŎƛŀƭǎ ƻŦ ŀƴȅ ǘȅǇŜ ǎƘŀƭƭ ōŜ ǎǘƻǊŜŘ ƛƴ ŀ ǎƛƴƎƭŜ ƭŀȅŜǊ ƻƴƭȅΦ tƛǇŜǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ŀǘ 
ŀƭƭ ǘƛƳŜǎ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ŘŀƳŀƎŜ ŘǳǊƛƴƎ ǘǊŀƴǎǇƻǊǘΣ ǎǘƻǊŀƎŜ ŀƴŘ ƘŀƴŘƭƛƴƎΦ tƛǇŜǎ 
ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƛƴ ǘƘŜ ŦŀŎǘƻǊȅ ǿƛǘƘ ŜƴŘ ŎŀǇǎ ŀƴŘ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ŀŘŜǉǳŀǘŜ ǘƻ ǇǊŜǾŜƴǘ ŘƛǎǘƻǊǘƛƻƴ 
ŘǳǊƛƴƎ ǘǊŀƴǎǇƻǊǘΣ ǎǘƻǊŀƎŜ ŀƴŘ ƘŀƴŘƛƴƎΦ wǳōōŜǊ ǊƛƴƎǎ ŀƴŘ ƻǘƘŜǊ ǇƛǇŜ ƧƻƛƴǘƛƴƎ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ 
ǎǘƻǊŜŘ ǳƴŘŜǊ ŎƻǾŜǊ ŀǿŀȅ ŦǊƻƳ ŘƛǊŜŎǘ ǎǳƴǎƘƛƴŜΦ  

 

2.15.3 Accuracy of Work  

 

¢ƘŜ ŦŀōǊƛŎŀǘƛƻƴΣ ƳŀŎƘƛƴƛƴƎ ŀƴŘ ŦƛƴƛǎƘ ƻŦ ŀƭƭ ǇƛǇŜ ƭŜƴƎǘƘǎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǿƘŜƴ ŀǎǎŜƳōƭŜŘ 
ŜƛǘƘŜǊ ƛƴ ǘƘŜ ǎƘƻǇ ƻǊ ƻƴ ǘƘŜ ǎƛǘŜΣ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻƭŜǊŀƴŎŜǎ ŀǊŜ ƻōǘŀƛƴŜŘΦ /ƭŜŀǊŀƴŎŜ ŀǘ Ƨƻƛƴǘǎ 
ǎƘŀƭƭ ōŜ ǎǳŦŦƛŎƛŜƴǘƭȅ ǎƳŀƭƭ ǘƻ ŀǾƻƛŘ ǘǳǊōǳƭŜƴŎŜΣ ŜǘŎΦ ŀƴŘ ǘƘǳǎ ŀǾƻƛŘ ǾƛōǊŀǘƛƻƴ ŀƴŘ ŀƭƭ ƳƻǾƛƴƎ 
ǇŀǊǘǎ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ŦǊŜŜƭȅ ǿƛǘƘƻǳǘ Ǌƛǎƪ ƻŦ ǳƴŘǳŜ ǿŜŀǊ ƻǊ ƧŀƳƳƛƴƎΦ CƛƴƛǎƘŜŘ ŦŀŎŜǎ ǎƘŀƭƭ ōŜ ŦǊŜŜ 
ƻŦ ŀƴȅ ǿƛƴŘ ƻǊ ǘǿƛǎǘΦ  

 

tƛǇŜ ŘƛƳŜƴǎƛƻƴǎ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƻƭŜǊŀƴŎŜǎΥ  

• wƻǳƴŘƴŜǎǎ Ґ лΦн҈ ƻƴ ŀ ƎŀǳƎŜ ƭŜƴƎǘƘ ƻŦ 5κп  
• hǾŀƭƛǘȅ Ґ лΦн ҈ 5  



 

офп 

 

• {ǘŜǇ ōŜǘǿŜŜƴ ŀŘƧŀŎŜƴǘ ǎǘǊŀƪŜǎΣ нΦл ƳƳ ƳŀȄƛƳǳƳΦ  
• {ǘǊŀƛƎƘǘƴŜǎǎΣ Ґ нл ƳƛƴǳǘŜǎ  
• [ƛƴŜ ŀƴŘ ƭŜǾŜƭΣ ŜŀŎƘ ǎŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ǎŜǘ ǿƛǘƘƛƴ н ƳƳ ƻŦ ǘƘŜ ǘǊǳŜ ƭƛƴŜ ŀƴŘ ƭŜǾŜƭΦ  

 

2.15.4 Cutting Pipes  

 

¢ƘŜ ŎǳǘǘƛƴƎǎ ƻŦ ǇƛǇŜǎ ŦƻǊ ƳŀƪƛƴƎ ǳǇ ƭŜƴƎǘƘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ŀ ƳŜǘƘƻŘΣ ǿƘƛŎƘ ƭŜŀǾŜǎ ŀ 
ŎƭŜŀƴ ǎǉǳŀǊŜ ŜƴŘΦ {ǘŜŜƭ ǇƛǇŜǎ ǳǎŜŘ ŦƻǊ ŎǳǘǘƛƴƎ ǎƘŀƭƭ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜƛǊ ƭŜƴƎǘƘ 
ŀƴŘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ ŀǎ ǎǳŎƘΦ /ǳǘǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ŎǳǘǘƛƴƎ ŘƛǎŎ ƻǊ ōȅ ƻȄȅπ
ŀŎŜǘȅƭŜƴŜ ŀƴŘ ǘƘŜ Ŏǳǘ ŜƴŘ ǎƘŀƭƭ ǎǳōǎŜǉǳŜƴǘƭȅ ōŜ ƎǊƻǳƴŘ ǘƻ ǘƘŜ ŎƻǊǊŜŎǘ ǇǊƻŦƛƭŜ ŦƻǊ ǘƘŜ ƳŜǘƘƻŘ 
ƻŦ ƧƻƛƴǘƛƴƎ ƛƴ ǳǎŜΦ  

 

2.15.5 Welded Joints  

 

[ƛƴŜπǳǇ ŎƭŀƳǇǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘŜŀǊǎΣ ǎŎŀǊŜΣ ƻǊ ƛƴŘŜƴǘŀǘƛƻƴǎ ƻŦ ǘƘŜ ǇƛǇŜ ǿŀƭƭǎ ŀƴŘ 
ƪŜŜǇ ƳƛǎŀƭƛƎƴƳŜƴǘ ƻŦ ǇƛǇŜǎ ŀǘ ŀ ƳƛƴƛƳǳƳΦ LƴǘŜǊƛƻǊ ƭƛƴŜπǳǇ ŎƭŀƳǇǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ƳƳ 
ŘƛŀƳŜǘŜǊ ǇƛǇŜΦ  

 

!ƭƭ ǿŜƭŘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǎǇŜŎƛŦƛŎ ǇǊƻŎŜŘǳǊŜǎ ǇǊŜǇŀǊŜŘ ōȅ ǘƘŜ 
ŎƻƴǘǊŀŎǘƻǊ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ !ŘŜǉǳŀǘŜ ǇǊŜŎŀǳǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ǇǊƻǘŜŎǘ 
ǿŜƭŘƛƴƎ ƻǇŜǊŀǘƛƻƴ ŦǊƻƳ ǿƛƴŘΣ ǊŀƛƴΣ ōƭƻǿƛƴƎ ǎŀƴŘΣ ŜǘŎΦ  

 

!ƭƭ ǿŜƭŘŜǊǎ ŜƳǇƭƻȅŜŘ ƻƴ ǘƘŜ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ǉǳŀƭƛŦƛŜŘ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ǇŀǎǎŜŘ 
ŀƭƭ ǘŜǎǘǎ ǊŜǉǳƛǊŜŘ ōȅ .{ путм ƻǊ ǘƘŜ ǊŜƭŜǾŀƴǘ !tL ŎƻŘŜ ŦƻǊ ǘƘŜ ǘȅǇŜ ƻŦ ǿƻǊƪ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ 
ǿŜƭŘŜǊ ŘƻŜǎΦ ²ŜƭŘŜǊ ǉǳŀƭƛŦƛŎŀǘƛƻƴ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻǊ 
Ƙƛǎ ŀǳǘƘƻǊƛȊŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ƭŀōƻǳǊΣ ǇƛǇŜ ǿŜƭŘƛƴƎ 
ƳŀǘŜǊƛŀƭǎΣ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ǇŜǊŦƻǊƳƛƴƎ ǿŜƭŘŜǊ ǉǳŀƭƛŦƛŎŀǘƛƻƴ ǘŜǎǘǎ ƻƴ ǎƛǘŜΦ !ǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ 
ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ ƻŦ ŎƻǳǇƻƴǎΣ ƛŦ ǊŜǉǳƛǊŜŘΣ ǿƛƭƭ ōŜ ƳŀŘŜ ŀƴŘ ǇŀƛŘ ŦƻǊ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ŀ ƭƛǎǘ ƻŦ ŀǇǇǊƻǾŜŘ ǿŜƭŘŜǊǎ ŀƎǊŜŜŘ ǳǇƻƴ ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ƴƻ 
ƻǘƘŜǊ ŜƳǇƭƻȅŜŜǎ ǎƘŀƭƭ ǇŜǊŦƻǊƳ ǿŜƭŘƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ƻƴ ǘƘŜ tŜǊƳŀƴŜƴǘ ²ƻǊƪǎΦ  

 

.ŜŦƻǊŜ ǿŜƭŘƛƴƎΣ ǘƘŜ ǇƛǇŜ ŜƴŘǎ ǎƘŀƭƭ ōŜ ǎǿŀōōŜŘ ǿƛǘƘ ŀ ƭŜŀǘƘŜǊ ƻǊ ŎŀƴǾŀǎ ōŜƭǘ ŘƛǎŎ ǘƻ ǊŜƳƻǾŜ 
ŘƛǊǘΣ ƭƻƻǎŜ Ƴƛƭƭ ǎŎŀƭŜΣ ǊǳǎǘΣ ƻƛƭΣ ƎǊŜŀǎŜΣ ŀƴŘ ƻǘƘŜǊ ƳŀǘǘŜǊΣ ǿƘƛŎƘ Ƴŀȅ ōŜ ƛƴƧǳǊƛƻǳǎ ǘƻ ǘƘŜ ǿŜƭŘΦ 
/ƭŜŀƴƛƴƎ ƻŦ ǇƛǇŜ ŜƴŘǎ ǎƘŀƭƭ ōŜ ŘƻƴŜ ōȅ ǇƻǿŜǊ ǿƛǊŜ ōǊǳǎƘƛƴƎ ŀƴŘκƻǊ ƎǊƛƴŘƛƴƎΦ tƛǇŜ ŜƴŘǎ 
ŘŀƳŀƎŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜȅ ƴƻ ƭƻƴƎŜǊ ƳŜŜǘ Ƨƻƛƴǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǊŜōŜǾŜƭƭŜŘ ōȅ ŀ ǎǳƛǘŀōƭŜ 
ƳŀŎƘƛƴŜΦ tƛǇŜ ŜƴŘǎ ǎƘŀƭƭ ōŜ ŀƭƛƎƴŜŘ ǿƛǘƘ ƭƛƴŜπǳǇ ŎƭŀƳǇǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ƭƻƴƎƛǘǳŘƛƴŀƭ ǿŜƭŘ ǎŜŀƳǎ 
ƻŦ ǘƘŜ ŀŘƧŀŎŜƴǘ ǇƛǇŜǎ ǎǘŀƎƎŜǊŜŘ ōȅ ŀǘ ƭŜŀǎǘ нл ŘŜƎǊŜŜǎΦ {ǘǊƛƴƎŜǊ ōŜŀŘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ōȅ ŀǘ 
ƭŜŀǎǘ ǘƻǿ ǿŜƭŘŜǊǎ ǿŜƭŘƛƴƎ ƛƴ ƻǇǇƻǎƛǘŜ ǉǳŀŘǊŀƴǘǎΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ŦƛƭƭŜǊ ŀƴŘ ŦƛƴƛǎƘ ōŜŀŘǎ ǎƘŀƭƭ 
ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŀǇǇǊƻǾŜŘ ǇǊƻŎŜŘǳǊŜǎΦ  

 

/ƻƳǇƭŜǘŜŘ ǿŜƭŘ ǎƘŀƭƭ ƘŀǾŜ ŀ ǎǳōǎǘŀƴǘƛŀƭƭȅ ǳƴƛŦƻǊƳ ŎǊƻǎǎπǎŜŎǘƛƻƴ ŀǊƻǳƴŘ ǘƘŜ ŜƴǘƛǊŜ 
ŎƛǊŎǳƳŦŜǊŜƴŎŜ ƻŦ ǇƛǇŜΦ !ǘ ƴƻ Ǉƻƛƴǘ ǎƘŀƭƭ ǘƘŜ ŎǊƻǿƴ ǎǳǊŦŀŎŜ ōŜ ōŜƭƻǿ ǘƘŜ ƻǳǘǎƛŘŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ 



 

офр 

 

ǇƛǇŜ ƴƻǊ ōŜ ǊŀƛǎŜŘ ŀōƻǾŜ ǘƘŜ ǇŀǊŜƴǘ ƳŜǘŀƭ ōȅ ƳƻǊŜ ǘƘŀƴ мΦр ƳƳΦ !ƭƭ Ƨƻƛƴǘǎ ƻƴ ǿƘƛŎƘ ǿŜƭŘƛƴƎ 
Ƙŀǎ ǎǘŀǊǘŜŘ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ōŜŦƻǊŜ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ Řŀȅϥǎ ǿƻǊƪΦ !ǘ ƴƛƎƘǘ ƻǊ ǿƘŜƴ ǿƻǊƪ ƛǎ 
ƴƻǘ ƛƴ ǇǊƻƎǊŜǎǎΣ ǇƛǇŜ ŜƴŘǎ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ŎŀǇǇŜŘ ǿƛǘƘ ŀ ǎǳƛǘŀōƭŜ ŎƻǾŜǊ ǘƻ 
ǇǊŜǾŜƴǘ ǘƘŜ ŜƴǘǊŀƴŎŜ ƻŦ ŘƛǊǘΣ ǎƳŀƭƭ ŀƴƛƳŀƭǎΣ ǿŀǘŜǊΣ ŀƴŘ ŦƻǊŜƛƎƴ ƳŀǘǘŜǊ ƛƴǘƻ ǘƘŜ ǇƛǇŜƭƛƴŜΦ ¢ƛŜπ
ƛƴǎ ǎƘŀƭƭ ōŜ ŎŀǊŜŦǳƭƭȅ ŀƭƛƎƴŜŘ ǘƻ ƭƛƳƛǘ ǊŜǎƛŘǳŀƭ ŀƴŘκƻǊ ǊŜŀŎǘƛƻƴ ǎǘǊŜǎǎŜǎ ŀŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ 
ǿŜƭŘΦ ¢ƛŜπƛƴǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘƛƴ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ ƻŦ млл ǘƻ олл /Φ !ƭƭ ǇǊƻŘǳŎǘƛƻƴ ǿŜƭŘǎ 
ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ Ǿƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ±ƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴǎ Ƴŀȅ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ 
ŀƴȅ ǎǘŀƎŜ ƻŦ ǘƘŜ ǿŜƭŘƛƴƎ ƻŦ ŀ ƧƻƛƴǘΦ 9ŀŎƘ ǿŜƭŘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǿŜƭŘ 
ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǿŜƭŘŜǊΦ {ǘŜŜƭ ŘƛŜ ǎǘŀƳǇƛƴƎ ǿƛƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘΦ  

 

bƻƴπŘŜǎǘǊǳŎǘƛǾŜ ǘŜǎǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ŀƭƭ ǿŜƭŘǎΣ ōƻǘƘ ƛƴ ǘƘŜ ǎƘƻǇ ŀƴŘ ƻƴ ǘƘŜ ǎƛǘŜΦ !ƭƭ 
ƭƻƴƎƛǘǳŘƛƴŀƭ ōǳǘǘ ǿŜƭŘǎ ǎƘŀƭƭ ōŜ ǊŀŘƛƻƎǊŀǇƘƛŎŀƭƭȅ ǘŜǎǘŜŘΦ !ƭƭ ŎƛǊŎǳƳŦŜǊŜƴǘƛŀƭ ōǳǘǘ ǿŜƭŘǎ ŎŀǊǊƛŜŘ 
ƻǳǘ ƛƴ ǘƘŜ ǎƘƻǇ ǎƘŀƭƭ ƘŀǾŜ млл ǇŜǊ ŎŜƴǘ ƻŦ ǘƘŜƛǊ ƭŜƴƎǘƘ ǊŀŘƛƻƎǊŀǇƘƛŎŀƭƭȅ ǘŜǎǘŜŘ ŀǘ Ǉƻǎƛǘƛƻƴǎ 
ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ WǳƴŎǘƛƻƴǎ ōŜǘǿŜŜƴ ƭƻƴƎƛǘǳŘƛƴŀƭ ŀƴŘ ŎƛǊŎǳƳŦŜǊŜƴǘƛŀƭ ǿŜƭŘǎ ǎƘŀƭƭ ōŜ 
ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ǘŜǎǘΦ ¢ƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ ǎƘƻǇ ŀƴŘ ǎƛǘŜ ǿŜƭŘǎ ǎƘŀƭƭ ōŜ ǳƭǘǊŀǎƻƴƛŎŀƭƭȅ ǘŜǎǘŜŘ 
ǘƘǊƻǳƎƘƻǳǘ млл ǇŜǊ ŎŜƴǘ ƻŦ ǘƘŜƛǊ ƭŜƴƎǘƘΦ ¦ƭǘǊŀǎƻƴƛŎ ǘŜǎǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
ǿƛǘƘ .{ офно ŀƴŘ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ŀǇǇǊƻǾŜ ǘƘŜ ǎǘŀƴŘŀǊŘ ƻŦ ŀŎŎŜǇǘŀƴŎŜΦ  

 

²ƘŜǊŜ ǳƭǘǊŀǎƻƴƛŎ ǘŜǎǘǎ ƛƴŘƛŎŀǘŜ ŀ Ŧƭŀǿ ƻǊ ŘŜŦŜŎǘ ƛƴ ǘƘŜ ǿŜƭŘ ǘƘƛǎ ǎƘŀƭƭ ōŜ ŜȄŀƳƛƴŜŘ ǳǎƛƴƎ 
ǊŀŘƛƻƎǊŀǇƘƛŎ ƳŜŀƴǎΦ  

 

Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ŦƛƭƭŜǘ ǿŜƭŘǎ ǘƘŜ 9ƴƎƛƴŜŜǊ Ƴŀȅ ǊŜǉǳƛǊŜ ŘȅŜ ǇŜƴŜǘǊŀǘŜ ǘŜǎǘǎ ǘƻ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ 
ǎŜƭŜŎǘŜŘ ǿŜƭŘǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǿƛƭƭ Ǉŀȅ ŦƻǊ ǘƘŜ ǘŜǎǘƛƴƎ ŀƴŘ ƘŜ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ǘƘŜǎŜ Ŏƻǎǘǎ ŀƴŘ ŜȄǇŜƴǎŜǎ ŘǳǊƛƴƎ 
ǇǊƛŎƛƴƎ ƻŦ ǘƘŜ {ŎƘŜŘǳƭŜ ƻŦ tǊƛŎŜǎΦ  

 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǊŜǘŀƛƴǎ ǘƘŜ ǊƛƎƘǘ ǘƻ ƘŀǾŜ Ŏǳǘ ƻǳǘ ŀƴŘ ǊŜƳƻǾŜŘ ƻƴŜ ǿŜƭŘ ƻƴƭȅ ŦƻǊ ŜŀŎƘ ǿŜƭŘŜǊ ŀǘ 
ƴƻ Ŏƻǎǘ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊΦ  

 

²ŜƭŘǎ ǊŜƧŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ Ŏǳǘ ƻǳǘ ŀƴŘ ǊŜǇƭŀŎŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ LŦ ǘƘŜ Ŏǳǘ ƻǳǘ 
ǿŜƭŘ ƛǎ ŦƻǳƴŘ ƻƴ ǘŜǎǘ ƴƻǘ ǘƻ ƳŜŜǘ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜ ŎǳǘǘƛƴƎ ƻǳǘ ŀƴŘ ǊŜƧƻƛƴƛƴƎ 
ǎƘŀƭƭ ōŜ ōƻǊƴŜ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ LŦ ǘƘŜ ǿŜƭŘ ƛǎ ŦƻǳƴŘ ǎŀǘƛǎŦŀŎǘƻǊȅΣ ǘƘŜ Ŏƻǎǘ ǎƘŀƭƭ ōŜ ōƻǊƴŜ ōȅ 
ǘƘŜ 9ƳǇƭƻȅŜǊΦ  

 

²ŜƭŘǎ ǊŜƧŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ƳŀȅΣ ŀǘ Ƙƛǎ ŘƛǎŎǊŜǘƛƻƴΣ ōŜ ǊŜǇŀƛǊŜŘ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ  

• wŜǇŀƛǊ ǘƻ ǘƘŜ ŦƛƭƭŜǊ ǿŜƭŘΣ ǿƘƛŎƘ ǿƻǳƭŘ ǇŜƴŜǘǊŀǘŜ ǘƘŜ ǎǘǊƛƴƎŜǊ ōŜŀŘΣ ǿƛƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘΦ  
• !ǊŎ ōǳǊƴǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǊŜǇŀƛǊŜŘ ōȅ ǿŜƭŘƛƴƎΣ ōǳǘ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ōȅ ƎǊƛƴŘƛƴƎ ǇǊƻǾƛŘŜŘ 

ǘƘŀǘ ƴƻ ǊŜŘǳŎǘƛƻƴ ƛƴ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎ ƛǎ ƳŀŘŜ ƛƴ ŜȄŎŜǎǎ ƻŦ мн ѹ ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ƴƻƳƛƴŀƭ ǿŀƭƭ 
ǘƘƛŎƪƴŜǎǎΦ  

 



 

офс 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ǊŜŎƻǊŘǎ ƻŦ ŀƭƭ ǊŜǇŀƛǊǎ ƻŦ ǿƘŀǘŜǾŜǊ ƴŀǘǳǊŜ ƻŦ ǇƛǇŜ ŀƴŘ ǇƛǇŜƭƛƴŜ 
ŘŜǎŎǊƛōƛƴƎ ŀƴŘ ƭƻŎŀǘƛƴƎ ǎǳŎƘ ǊŜǇŀƛǊǎΦ  

 

²ŜƭŘƛƴƎ ǇƛǇŜǎ ǘƻƎŜǘƘŜǊ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ Ŏǳǘ ǎƘŀƭƭ ōŜ ŘƻƴŜ ǿƛǘƘ ƻƴŜ ǿŜƭŘ ƛŦ ƛǘ ƛǎ ǇǊŀŎǘƛŎŀƭ ǘƻ 
Ǉǳƭƭ ǘƘŜ ƭƛƴŜ ƛƴǘƻ ǇƻǎƛǘƛƻƴΣ ƻǘƘŜǊǿƛǎŜΣ ǘǿƻ ǿŜƭŘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ ǎŜǘǘƛƴƎ ƛƴ ŀ ǇƛŜŎŜ ƻŦ ǇƛǇŜ ŀǘ 
ƭŜŀǎǘ н Ƴ ƛƴ ƭŜƴƎǘƘΦ  

 

¢ƘŜ ǘŜǎǘƛƴƎ ƻŦ ǿŜƭŘǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ 
ƻŦ ²ŜƭŘƛƴƎΣ /ƻƭƭŜŎǘƛƻƴ ƻŦ wŜŦŜǊŜƴŎŜ wŀŘƛƻƎǊŀǇƘǎΦ ¢ƘŜǎŜ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŀǎ ŀ ƎǳƛŘŜ ǘƻ ǘƘŜ 
ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǊŀŘƛƻƎǊŀǇƘǎ ŀƴŘ ŀǎ ŀ ōŀǎƛǎ ŦƻǊ ŎƻƳǇŀǊƛƴƎ ǘƘŜ ƴŀǘǳǊŜ ŀƴŘ ŜȄǘŜƴǘ ƻŦ ǿŜƭŘΦ ¢ƘŜ 
ƳƛƴƛƳǳƳ ƎǊŀŘŜ ŦƻǊ ŀŎŎŜǇǘŀƴŎŜ ǎƘŀƭƭ ōŜ ōƭǳŜΦ  

 

2.15.6 Flexible Joints  

 

!ƴȅ ŦƭŜȄƛōƭŜ Ƨƻƛƴǘǎ ƛƴ ǎǘŜŜƭ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǘȅǇŜ ǎǇŜŎƛŦƛŜŘ ƻǊ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎΦ 
CƭŜȄƛōƭŜ Ƨƻƛƴǘǎ ōŜǘǿŜŜƴ ǇƛǇŜǎ ƘŀǾƛƴƎ ƛƴǘŜƎǊŀƭ ǎƻŎƪŜǘǎ ǎƘŀƭƭ ōŜ ŦƻǊƳŜŘ ōȅ ŀ ǎƘŀǇŜŘ ǊǳōōŜǊ 
ƎŀǎƪŜǘ ŦƛǘǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎƻŎƪŜǘ ƻǊ ōȅ ŀ ǊǳōōŜǊ ǊƛƴƎ ƻŦ ŎƛǊŎǳƭŀǊ ŎǊƻǎǎ ǎŜŎǘƛƻƴ όhπǊƛƴƎύ ǇƭŀŎŜŘ ƻƴ 
ǘƘŜ ǇƛǇŜ ǎǇƛƎƻǘΦ ¢ƘŜ ǘȅǇŜ ƻŦ ŦƭŜȄƛōƭŜ Ƨƻƛƴǘ ǘƻ ōŜ ǳǎŜŘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ .ŜŦƻǊŜ ŀƴȅ Ƨƻƛƴǘ ƛǎ ƳŀŘŜ ŀƭƭ ǇŀǊǘǎ ƻŦ Ƨƻƛƴǘ ǎƘŀƭƭ ōŜ ŎƭŜŀƴ ŀƴŘ ŦǊŜŜ ŦǊƻƳ ƳǳŘΣ ƻƛƭΣ ƎǊŜŀǎŜ 
ƻǊ ƻǘƘŜǊ ŘŜƭŜǘŜǊƛƻǳǎ ƳŀǘǘŜǊΦ CƛȄŜŘ ƎŀǎƪŜǘǎ ǎƘŀƭƭ ōŜ ƭǳōǊƛŎŀǘŜŘ ǎǘǊƛŎǘƭȅ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ hπǊƛƴƎ ƎŀǎƪŜǘǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƭǳōǊƛŎŀǘŜŘΦ /ƻƳǇƻƴŜƴǘ ƻŦ 
ŦƭŜȄƛōƭŜ Ƨƻƛƴǘǎ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ǘƻƎŜǘƘŜǊΦ !ŦǘŜǊ ƧƻƛƴǘƛƴƎΣ ǘƘŜ 
Ǉƻǎƛǘƛƻƴ ƻŦ hπǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ǿƛǘƘ ŀ ŦŜŜƭŜǊ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŎƻǊǊŜŎǘƭȅ ǇƻǎƛǘƛƻƴŜŘΦ LŦ 
ŀƴȅ ǊƛƴƎ ǎƘƻǿǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ ŀ ƭƛƴŜ ŦƻƭƭƻǿƛƴƎ ŀ ǇƛǇŜ ŎƛǊŎǳƳŦŜǊŜƴŎŜΣ ǘƘŜ Ƨƻƛƴǘ 
ǎƘŀƭƭ ōŜ ōǊƻƪŜƴ ŀƴŘ ǊŜƳŀŘŜ ǳǎƛƴƎ ŀ ƴŜǿ ǊƛƴƎΦ !ŦǘŜǊ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ Ƨƻƛƴǘ ŀƴȅ ŘŀƳŀƎŜ ǘƻ ǘƘŜ 
ǇǊƻǘŜŎǘƛǾŜ ŎƻŀǘƛƴƎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƎƻƻŘΦ  

 

2.15.7 Flanged Joints  

 

CƭŀƴƎŜŘ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘ ǊǳōōŜǊ ƎŀǎƪŜǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘƻǳǘ ǘǿƛǎǘ ƻǊ ŘƛǎǘƻǊǘƛƻƴΦ 
tƛǇŜǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ǎǳǇǇƻǊǘŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ŦƭŀƴƎŜ ŦŀŎŜǎ ŀǊŜ ǇŀǊŀƭƭŜƭ ŀƴŘ ŎƻƴŎŜƴǘǊƛŎΦ 
¢ƘŜ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ ŘǊŀǿƴ ǘƻƎŜǘƘŜǊ ǳƴƛŦƻǊƳƭȅ ōȅ ǘƛƎƘǘŜƴƛƴƎ ƻǇǇƻǎƛǘŜ ǇŀƛǊǎ ƻŦ ōƻƭǘǎ ƛƴ 
ǎǳŎŎŜǎǎƛƻƴ ŀƴŘ ƴƻ ōƻƭǘǎ ǎƘŀƭƭ ōŜ ƻƳƛǘǘŜŘΦ ¢ƘŜ ǎƛȊŜ ŀƴŘ ƴǳƳōŜǊ ƻŦ ōƻƭǘǎ ƛƴ ŦƭŀƴƎŜŘ Ƨƻƛƴǘǎ ǎƘŀƭƭ 
ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{прлп ŀƴŘ .{пттн ŦƻǊ ǘƘŜ ǇǊŜǎǎǳǊŜ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ƎƛǾŜƴ ƻƴ ǘƘŜ 
5ǊŀǿƛƴƎǎΦ .ƻƭǘ ǘƘǊŜŀŘǎ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ǿƛǘƘ ŀƴ ŀǇǇǊƻǾŜŘ ǇŀǎǘŜ ǎǳŎƘ ŀǎ [ƻŎǘƛǘŜ ōŜŦƻǊŜ ǳǎŜ 
ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

2.15.8 Bonding  

 

!ƭƭ ŦƭŜȄƛōƭŜΣ ŦƭŀƴƎŜŘ ŀƴŘ ǎƛƳƛƭŀǊ ŘƛǎŎƻƴǘƛƴǳƻǳǎ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ōƻƴŘŜŘ ŀŎǊƻǎǎ ǘƘŜ Ƨƻƛƴǘ ǘƻ ǇǊƻǾƛŘŜ 
ŜƭŜŎǘǊƛŎŀƭ Ŏƻƴǘƛƴǳƛǘȅ ǘƘǊƻǳƎƘƻǳǘ ŜŀŎƘ ōǳǊƛŜŘ ǇƛǇŜƭƛƴŜΦ  

 



 

офт 

 

2.15.9 Deviations at Joints  

 

¢ƘŜ ƳŀȄƛƳǳƳ ŘŜŦƭŜŎǘƛƻƴ ŀǘ ŜŀŎƘ Ƨƻƛƴǘ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ  

• CƻǊ ŀƴȅ ǘȅǇŜ ƻŦ ŦƭŜȄƛōƭŜ ƧƻƛƴǘΣ ǘƘǊŜŜ ǉǳŀǊǘŜǊǎ ƻŦ ǘƘŜ ƳŀȄƛƳǳƳ ǇŜǊƳƛǎǎƛōƭŜ ŘŜŦƭŜŎǘƛƻƴ 
ǎǘŀǘŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΥ 

• CƻǊ ǿŜƭŘŜŘ Ƨƻƛƴǘǎ ƛƴ ǎǘŜŜƭ ǇƛǇŜ ǿƻǊƪΣ ǘƘŜ ŘŜŦƭŜŎǘƛƻƴ ǎƘƻǿƴ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΦ ¢ƘŜ 
ŜƴŘǎ ƻŦ ǘƘŜ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ Ŏǳǘ ǘƻ ǎǳƛǘΦ  

• bƻ ŘŜǾƛŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǎ ŦƭŀƴƎŜŘ ƻǊ ǎƻƭǾŜƴǘ ǿŜƭŘŜŘ ƧƻƛƴǘǎΦ  
 

2.15.10 Protection of Buried Pipes  

 

9ȄǘŜǊƴŀƭ ŀƴŘ ƛƴǘŜǊƴŀƭ ǇǊƻǘŜŎǘƛƻƴ ǘƻ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƎƻƻŘ ŀŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴ ƻŦ Ƨƻƛƴǘǎ ŀǎ 
ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ tǊƻǘŜŎǘƛǾŜ ǘŀǇŜ ƻŦ ŀ ǘȅǇŜ ŀŎŎŜǇǘŀōƭŜ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ 
ƛƴ ǘǿƻ ǎŜǇŀǊŀǘŜ ƭŀȅŜǊǎΦ 9ŀŎƘ ƭŀȅŜǊ ǎƘŀƭƭ ōŜ ǿƛǘƘ ŀƴ ƻǾŜǊƭŀǇ Ŝǉǳŀƭ ǘƻ ƘŀƭŦ ǘƘŜ ǘŀǇŜ ǿƛŘǘƘ ŀƴŘ 
ǎƘŀƭƭ ŜȄǘŜƴŘ ŀǘ ƭŜŀǎǘ мрл ƳƳ ōŜȅƻƴŘ ǘƘŜ ŀǊŜŀ ǊŜǉǳƛǊƛƴƎ ǇǊƻǘŜŎǘƛƻƴΦ  

 

2.15.11 Gaps for Equipment 

  

²ƘŜǊŜ ƎŀǇǎ ƘŀǾŜ ǘƻ ōŜ ƭŜŦǘ ƛƴ ǇƛǇŜ ǿƻǊƪ ŦƻǊ ǘƘŜ ƭŀǘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎǳŎƘ ŀǎ ǾŀƭǾŜǎ 
ŀƴŘ ƻǘƘŜǊ ƛǘŜƳǎΣ ǘƘŜ ŜƴŘǎ ƻŦ ǘƘŜ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ŀŎŎǳǊŀǘŜƭȅ ŀƭƛƎƴŜŘ ƻƴŜ ǿƛǘƘ ǘƘŜ ƻǘƘŜǊ ŀŎǊƻǎǎ 
ǘƘŜ ƎŀǇ ǇŀȅƛƴƎ ǎǘǊƛŎǘ ŀǘǘŜƴǘƛƻƴ ǘƻ ōƻƭǘ Ǉƻǎƛǘƛƻƴǎ ƛŦ ǊŜƭŜǾŀƴǘΦ ¢ƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ƎŀǇ ǎƘŀƭƭ ōŜ 
ŀŎŎǳǊŀǘŜƭȅ ŘŜǘŜǊƳƛƴŜŘ ǿƛǘƘ ǘƘŜ ŀƛŘ ƻŦ ŘƛƳŜƴǎƛƻƴŀƭ ǎƪŜǘŎƘŜǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 
9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ǘƘŜ ǿƻǊƪ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘΦ  

 

!ƭƭ ƎŀǇǎ ƭŜŦǘ ŦƻǊ ǾŀƭǾŜǎ ƻǊ ƻǘƘŜǊ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǎǇŀŎŜ ŦƻǊ ŘƛǎƳŀƴǘƭƛƴƎ ƧƻƛƴǘǎΦ  

 

2.15.12 Ductile Iron pipe work  

 

¦ƴƭŜǎǎ ǎƘƻǿƴ ƻǘƘŜǊǿƛǎŜ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎΣ ŘǳŎǘƛƭŜ ƛǊƻƴ ǇƛǇŜǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎǎΥ  

 

L{h нромΥ мфтп Ϧ5ǳŎǘƛƭŜ ƛǊƻƴ ǇƛǇŜǎΣ ŦƛǘǘƛƴƎǎ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎ ŦƻǊ ǇǊŜǎǎǳǊŜ Ƴŀƛƴ ƭƛƴŜǎϦ  

.{ пттнΥ мфтм  Ϧ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŘǳŎǘƛƭŜ ƛǊƻƴ ǇƛǇŜǎ ŀƴŘ ŦƛǘǘƛƴƎǎϦ  

 

CƭŀƴƎŜŘ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ŘǊƛƭƭŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ прлпΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ 
ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ƴǳǘǎ ŀƴŘ ōƻƭǘǎΣ ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ ƎŀǎƪŜǘǎΦ  

 



 

офу 

 

{ŜƭŦπŀƴŎƘƻǊŜŘ ŦƭŜȄƛōƭŜ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎǇƛƎƻǘ ŀƴŘ ǎƻŎƪŜǘ ǘȅǇŜΣ ōǳǘ ǘƘŜ Ƨƻƛƴǘ ǎƘŀƭƭ ōŜ ǘƛŜŘ 
ǘƻƎŜǘƘŜǊ ǘƻ ǇǊŜǾŜƴǘ ƭƻƴƎƛǘǳŘƛƴŀƭ ƳƻǾŜƳŜƴǘΦ ¢ƘŜ Ƨƻƛƴǘ ǎƘŀƭƭ ǇŜǊƳƛǘ ŀƴ ŀƴƎǳƭŀǊ ŘŜǾƛŀǘƛƻƴ ƻŦ нл 

ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ǇƛǇŜ ŀȄƛǎ ŀŦǘŜǊ ŀǎǎŜƳōƭȅΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ƭƭ ǎǇǳƴ ŘǳŎǘƛƭŜ ƛǊƻƴ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ƻŦ /ƭŀǎǎ YфΦ !ƭƭ ǎǘŀƴŘŀǊŘ ōǊŀƴŎƘŜŘ ŦƛǘǘƛƴƎ ǎƘŀƭƭ ōŜ /ƭŀǎǎ YмпΦ 
!ƭƭ ƻǘƘŜǊ ǎǘŀƴŘŀǊŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ /ƭŀǎǎ YмнΦ  

 

!ƭƭ ǇǳŘŘƭŜ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǘƘǊǳǎǘ ǊŜǎƛǎǘƛƴƎ ǘȅǇŜΦ  

 

!ƭƭ ŘǳŎǘƛƭŜ ƛǊƻƴ ǇƛǇŜǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ǊŜŎŜƛǾŜ ŀ ŎŜƳŜƴǘ ƳƻǊǘŀǊ ƭƛƴƛƴƎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L{h 
пмтфΣ ŀƴŘ ŀƴ ŜȄǘŜǊƴŀƭ ǎǳǊŦŀŎŜ ŦƛƴƛǎƘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L{h умтф ŎƻƳǇǊƛǎƛƴƎ ŀ ǎǇǊŀȅŜŘ ȊƛƴŎ 
ŎƻŀǘƛƴƎ ǘƻ ƎƛǾŜ ŀ ŎƻǾŜǊŀƎŜ ƻŦ мол ƎκƳн Σ ŦƻƭƭƻǿŜŘ ōȅ ŀ ōƛǘǳƳƛƴƻǳǎ ǾŀǊƴƛǎƘ ƻŦ тл ƳƛŎǊƻƴ 
ƳƛƴƛƳǳƳ ŘǊȅ ŦƛƭƳ ǘƘƛŎƪƴŜǎǎΦ  

 

2.15.13 uPVC pipe work  

 

¦ƴǇƭŀǎǘƛŎƛŜŘ t±/ όǳt±/ύ ǇƛǇŜǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ L{h мсмκм ƛǎ ǎǘŀǘŜŘ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ Wƻƛƴǘǎ 
ǎƘŀƭƭ ōŜ ŜƛǘƘŜǊ ƳŀŘŜ ǿƛǘƘ ǊǳōōŜǊ ǎŜŀƭƛƴƎ ǊƛƴƎǎ ƻǊ ǎƘŀƭƭ ōŜ ǎƻƭǾŜƴǘ ǿŜƭŘŜŘ ŀǎ ǎǇŜŎƛŦƛŜŘΦ {ƻƭǾŜƴǘǎ 
ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ попс tŀǊǘ оΦ CŜǊǊǳƭŜǎΣ ǎǘǊŀǇǎ ŀƴŘ ƻǘƘŜǊ ƳŜǘŀƭ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƎǳƴƳŜǘŀƭΦ 
Wƻƛƴǘǎ ƻƴ ŜȄǇƻǎŜŘ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ǎƻƭǾŜƴǘ ǿŜƭŘŜŘ ŀƴŘ ǇƛǇŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŀƛŘ ŀŎǊƻǎǎ ŦƭƻƻǊǎ ōǳǘ 
ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ŀƴŘ ǎŜŎǳǊŜƭȅ ŎƭƛǇǇŜŘ ƻǊ ŎƭŀƳǇŜŘ ƻƴ ǿŀƭƭǎΦ Wƻƛƴǘǎ ƳŀŘŜ ǿƛǘƘ ǊǳōōŜǊ ǎŜŀƭƛƴƎ 
ǊƛƴƎǎ ǎƘŀƭƭ ōŜ ƭŀƛŘ ƛƴ ǘǊŜƴŎƘŜǎ ƻǊ ŀǎ ǎǇŜŎƛŦƛŜŘΦ CŜǊǊǳƭŜǎΣ ǎǘǊŀǇǎ ŀƴŘ ƻǘƘŜǊ ƳŜǘŀƭ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ 
ƎǳƴƳŜǘŀƭΦ 

 

2.15.14 Small Bore pipe work  

 

{Ƴŀƭƭ ōƻǊŜ ǇƛǇŜ ǿƻǊƪ ǳǇ ǘƻ мр ƳƳ h5 ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ǘǳōƛƴƎ ǿƛǘƘ 
ǎǳƛǘŀōƭŜ ŎƻƳǇǊŜǎǎƛƻƴ ǘȅǇŜ ŦƛǘǘƛƴƎǎΦ !ƭƭ ǎƳŀƭƭ ōƻǊŜ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ŎŀǇƛƭƭŀǊȅ ǘǳōŜǎ ǎƘŀƭƭ ōŜ 
ŀŘŜǉǳŀǘŜƭȅ ŀƴŘ ǎŜŎǳǊŜƭȅ ŎƭƛǇǇŜŘ ƻǊ ŎƭŀƳǇŜŘΦ /ƻƳǇǊŜǎǎƛƻƴ ŦƛǘǘƛƴƎǎ ϧ ōŜƴŘǎ ǎƘŀƭƭ ōŜ ƪŜǇǘ ǘƻ ŀ 
ƳƛƴƛƳǳƳΣ ŀǎ ǇǳƭƭŜŘ ōŜƴŘǎ ƻŦ ƎŜƴŜǊƻǳǎ ǊŀŘƛƛ ŀǊŜ ǇǊŜŦŜǊǊŜŘΦ /ƻƳǇǊŜǎǎƛƻƴ ŎƻǳǇƭƛƴƎǎ ǎƘŀƭƭ ōŜ 
ƘŜŀǾȅ ǎŜǊƛŜǎ ǘƻ .{ посу tŀǊǘ мΦ  

 

!ƴȅ ƎŀǳƎŜǎΣ ǘǊŀƴǎŘǳŎŜǊǎ ƻǊ ǎǿƛǘŎƘŜǎΣ ŜǘŎΦΣ ŦŜŘ Ǿƛŀ ǎƳŀƭƭ ōƻǊŜ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ƘŀǾŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭ 
ƛǎƻƭŀǘƛƴƎ ŎƻŎƪ ŀŘƧŀŎŜƴǘ ǘƻ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘ ǿƛǘƘ ŀŘŜǉǳŀǘŜ ǎǇŀŎŜ ōŜƛƴƎ ŀƭƭƻǿŜŘ ŦƻǊ ŎƻƳǇƻƴŜƴǘ 
ǊŜƳƻǾŀƭ ŦƻǊ ǎŜǊǾƛŎƛƴƎΦ  

 

2.15.15 Puddle Flanges  

 

tǳŘŘƭŜ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ǇƛǇŜǎ ǿƘŜǊŜ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ǘƘŜȅ Ǉŀǎǎ ƛǎ ǊŜǉǳƛǊŜŘ 
ǘƻ ǘŀƪŜ ǘƘǊǳǎǘ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ ǇƛǇŜΦ tǳŘŘƭŜ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŦƛǘǘŜŘ ǿƘŜǊŜ ŀ ǿŀǘŜǊ ōŀǊǊƛŜǊ 



 

офф 

 

ƛǎ ǊŜǉǳƛǊŜŘΦ !ƭƭ ǇǳŘŘƭŜ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ǎƘƻǿƴ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎ ŀƴŘ ǘƘŜ 
ǊŜǎǳƭǘŀƴǘ ǘƘǊǳǎǘ ŎƭŜŀǊƭȅ ƛƴŘƛŎŀǘŜŘΦ tǳŘŘƭŜ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ƻƴƭȅ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ ǇǊƛƻǊ 
ŀǇǇǊƻǾŀƭΦ  

 

!ŦǘŜǊ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ƛǎ ƛƴǎǘŀƭƭŜŘΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎŜŀƭ ǘƘŜ ŜƴŘǎ ƻŦ ŀƭƭ ŘǳŎǘǎΣ ǇƛǇŜǎΣ ƻǊ 
ǘǊŜƴŎƘŜǎ ƭŜŀŘƛƴƎ ƛƴǘƻ ōǳƛƭŘƛƴƎΦ ¢ƘŜ ǎŜŀƭǎ ǎƘŀƭƭ ōŜ ŀǇǇǊƻǾŜŘ ǿŀǘŜǊΣ Ǝŀǎ ŀƴŘ ŦƛǊŜ ǎŜŀƭƛƴƎ ǘǊŀƴǎƛǘ 
ǳƴƛǘǎ ǿƛǘƘ ŀǇǇǊƻǇǊƛŀǘŜ ŦƛƭƭŜǊǎ LƴǎŜǊǘ ōƭƻŎƪǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ŘǳŎǘ ŀƴŘ ǘǊŜƴŎƘ ŜƴǘǊƛŜǎΦ !ƭƭ 
ǎǘŜŜƭǿƻǊƪ ƻƴ ǎǳŎƘ ǘǊŀƴǎƛǘ ŀǎǎŜƳōƭƛŜǎ ŀƴŘ ŦǊŀƳŜǎ ǎƘŀƭƭ ōŜ Ƙƻǘ ŘƛǇ ƎŀƭǾŀƴƛȊŜŘΦ ²ƘŜǊŜ ŘŜǘŀƛƭŜŘ 
ƛƴ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻǊ ǎƘƻǿƴ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΣ ǘǊŀƴǎƛǘ ŦǊŀƳŜǎ ǿƛƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ 
ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ōȅ ǘƘŜ /ƛǾƛƭ ǿƻǊƪǎ ŎƻƴǘǊŀŎǘƻǊΦ  

 

2.15.16 Reference Marking  

 

tǊƛƻǊ ǘƻ ŘƛǎǇŀǘŎƘ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎ ŜŀŎƘ ǇƛǇŜ ǎŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƳŀǊƪŜŘ ǿƛǘƘ ŀƴ 
ŀǇǇǊƻǇǊƛŀǘŜ ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊ ŦƻǊ ŦǳǘǳǊŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΦ  

 

2.15.17 Protection of pipe work  

 

LƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ŦŀōǊƛŎŀǘƛƻƴ ŀǘ ǘƘŜ ǿƻǊƪǎ ƻǊ ƻƴ ǎƛǘŜ ŀƴŘ ŘǳǊƛƴƎ ǘǊŀƴǎǇƻǊǘ 
ŀƴŘ ǎǘƻǊŀƎŜΣ ǇƛǇŜ ŜƴŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ŜȄǘŜǊƴŀƭ ŘŀƳŀƎŜ ŀƴŘ ǎŜŀƭŜŘ ŀƎŀƛƴǎǘ ƛƴƎǊŜǎǎ ƻŦ 
ŘƛǊǘ ōȅ ǎǳƛǘŀōƭŜ ŎŀǇǎΣ ǇƭǳƎǎ ƻǊ ƻǘƘŜǊ ǎƛƳƛƭŀǊ ƳŜŀƴǎΦ !ŦǘŜǊ ŎƭŜŀƴƛƴƎ ŀƴŘ ƛƴǎǇŜŎǘƛƻƴΣ ƳŀŎƘƛƴŜŘ 
ǎǳǊŦŀŎŜǎ ƻŦ ŀƭƭ ǎǘŜŜƭ ŀƴŘ ƛǊƻƴǿƻǊƪ ǎƘŀƭƭ ōŜ ŎƻǾŜǊŜŘ ǿƛǘƘ ǇǊŜǎŜǊǾƛƴƎ ŦƭǳƛŘ ƻŦ ŀǇǇǊƻǾŜŘ ǘȅǇŜǎ ƻǊ 
ƻǘƘŜǊǿƛǎŜ ǇǊƻǘŜŎǘŜŘ ŀƴŘ ŀƭƭ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ōƭŀƴƪ ŘƛǎŎǎ ōƻƭǘŜŘ ǘƻ ŜŀŎƘ ŦŀŎŜΦ  

 

2.15.18 Branch Pipes and Bosses  

 

²ƘŜƴŜǾŜǊ ŀƴȅ ǎƳŀƭƭ ōƻǊŜ ǇƛǇŜ ǿƻǊƪ ƳŀƪŜǎ ŀ ŎƻƴƴŜŎǘƛƻƴ ƛƴǘƻ ǘƘŜ ǇƛǇŜƭƛƴŜ ǎȅǎǘŜƳΣ ŀ ōƻǎǎ ƻǊ 
ōǊŀƴŎƘ ǇƛǇŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŀǘ ƭŜŀǎǘ ǘǿƛŎŜ ǘƘŜ ŘƛŀƳŜǘŜǊ ƛƴ ǿƛŘǘƘ ŀƴŘ ƻƴŜ 
ŘƛŀƳŜǘŜǊ ƛƴ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ǘŀǇǇŜŘ ƘƻƭŜ ǿƘƛŎƘ ƛǘ ŎƻƴǘŀƛƴǎΦ  

 

.ƻǎǎŜǎ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ Ƴŀƛƴ ǇƛǇŜ ƘƻǊƛȊƻƴǘŀƭ ŎŜƴǘǊŜ ƭƛƴŜ ŀƴŘ ǘƘƻǎŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǿŀǘŜǊ 
ǎŀƳǇƭŜ ŎƻŎƪǎ ǎƘŀƭƭ ōŜ ǘŀǇǇŜŘ оу ƳƳ όмΦрϦύ .{t ŀƴŘ ƘŀǾŜ ǊŜŀǎƻƴŀōƭŜ ŀŎŎŜǎǎ ŦƻǊ ǎŀƳǇƭƛƴƎΦ 
.ƻǎǎŜǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǘŀǇǇŜŘ нрƳƳ όмϦύ .{t ǿƛǘƘ ŀ ǊŜŘǳŎŜǊ 
ŦƛǘǘŜŘ ǘƻ ǎǳƛǘ ǘƘŜ ǎƳŀƭƭ ōƻǊŜ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ƛǎƻƭŀǘƛƴƎ ŎƻŎƪΦ ¦ƴǳǎŜŘ ōƻǎǎŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ 
ōƭŀƴƪ ǇƭǳƎǎ ƘŀǾƛƴƎ ŀ ŎŜƴǘǊŀƭ ǎǉǳŀǊŜŘ ǇǊƻƧŜŎǘƛƻƴ ŦƻǊ ǘƛƎƘǘŜƴƛƴƎ ƻǊ ǊŜƳƻǾŀƭΦ  

 

.ƻǎǎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǇǳƳǇ ǇŜǊŦƻǊƳŀƴŎŜ ƳƻƴƛǘƻǊƛƴƎΦ ¢ƘŜǎŜ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ŀƭƭ 
ǇǳƳǇ ǎǳŎǘƛƻƴ ŀƴŘ ŘŜƭƛǾŜǊȅ ǇƛǇŜǎ ŀǘ ƭŜŀǎǘ н ǇƛǇŜ ŘƛŀƳŜǘŜǊǎ ŦǊƻƳ ǘƘŜ ǇǳƳǇ ŦƭŀƴƎŜ ǳƴƭŜǎǎ 
ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ 9ŀŎƘ ǘŀǇǇƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ѹ ƛƴŎƘ 
ƛǎƻƭŀǘƛƴƎ ŎƻŎƪΦ  

 



 

плл 

 

2.15.19 Testing pipe work  

 

.ŜŦƻǊŜ ǘŜǎǘƛƴƎ ŎƻƳƳŜƴŎŜǎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ŀƴŎƘƻǊ ŀƴŘ ǘƘǊǳǎǘ ōƭƻŎƪǎ ŀǊŜ 
ŎƻƳǇƭŜǘŜ ƻǊ ǘƘŀǘ ǘŜƳǇƻǊŀǊȅ ǎǳǇǇƻǊǘǎ ƘŀǾŜ ōŜŜƴ ƛƴǎǘŀƭƭŜŘΦ ¢ƘǊǳǎǘ ŦǊƻƳ ǘŜƳǇƻǊŀǊȅ ǇƛǇŜ ŜƴŘǎ 
ƻǊ ōǊŀƴŎƘ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǎǘǊǳǘǘŜŘ ŀƴŘ ǘƘŜ ǎŜŎǘƛƻƴ ǳƴŘŜǊ ǘŜǎǘ ŎƭƻǎŜŘ ƻŦŦ ǿƛǘƘ ǎǘƻǇ 
ŜƴŘǎΣ ōƭŀƴƪ ŦƭŀƴƎŜǎ ƻǊ ƻǘƘŜǊ ŎƭƻǎǳǊŜ ŦƛǘǘƛƴƎǎΦ  

 

!ƭƭ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ōŜŦƻǊŜ ǘŜǎǘƛƴƎ ōȅ ŦƭǳǎƘƛƴƎ ƻǊ ŀǎ ŀƎǊŜŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ƭƭ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ŦƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƎƛǾŜ ǘƘŜ 9ƴƎƛƴŜŜǊ нп ƘƻǳǊǎ ƴƻǘƛŎŜ ƛƴ ǿǊƛǘƛƴƎ ƻŦ ŀƴȅ ǇǊŜǎǎǳǊŜ ǘŜǎǘǎΣ ǿƘƛŎƘ ƘŜ 
ƛƴǘŜƴŘǎ ǘƻ ŎŀǊǊȅ ƻǳǘΦ  

 

²ƛǘƘƛƴ нп ƘƻǳǊǎ ƻŦ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ŀƴȅ ǘŜǎǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ǘǿƻ ŎƻǇƛŜǎ ƻŦ ŀ Ŧǳƭƭ 
ǊŜŎƻǊŘ ƻŦ ǘƘŜ ǘŜǎǘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ ǊŜŎƻǊŘ ǎƘŀƭƭ ōŜ ƛƴ ŀ ŦƻǊƳ ŀŎŎŜǇǘŀōƭŜ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ ǇƛǇŜ ǿƻǊƪ ǘƻ ōŜ ǘŜǎǘŜŘ ǎƘŀƭƭ ōŜ ŦƛƭƭŜŘ ǿƛǘƘ ŎƭŜŀƴ ǿŀǘŜǊΣ ƳŀƪƛƴƎ ǎǳǊŜ ǘƘŀǘ ŀƭƭ ŀƛǊ ƛǎ ŜȄǇŜƭƭŜŘΦ 
aƻǊǘŀǊ ƭƛƴŜŘ ǇƛǇŜ ǎƘŀƭƭ ǘƘŜƴ ōŜ ƪŜǇǘ ǳƴŘŜǊ ƴƻƳƛƴŀƭ ǿƻǊƪƛƴƎ ǇǊŜǎǎǳǊŜ ŦƻǊ нп ƘƻǳǊǎΦ ¢ƘŜ 
ǇǊŜǎǎǳǊŜ ǎƘŀƭƭ ǘƘŜƴ ōŜ ǊŀƛǎŜŘ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘŜǎǘ ǇǊŜǎǎǳǊŜ ǳǎƛƴƎ ŀ ƘŀƴŘπƻǇŜǊŀǘŜŘ ŦƻǊŎŜ ǇǳƳǇΣ 
ǿƘƛŎƘ ƛǎ ŦŜŘΣ ŦǊƻƳ ŀ ŎŀƭƛōǊŀǘŜŘ ǘŀƴƪΦ ¢ƘŜ ǘŜǎǘ ǇǊŜǎǎǳǊŜ ǿƛƭƭ ŘŜǇŜƴŘ ǳǇƻƴ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ 
ŎƛǊŎǳƳǎǘŀƴŎŜǎ ŀƴŘ ǿƛƭƭ ōŜ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ōǳǘ ŦƻǊ ƎŜƴŜǊŀƭ ƎǳƛŘŀƴŎŜ ƻƴƭȅ ǿƛƭƭ ōŜ ŀōƻǳǘ 
мΦр ǘƛƳŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ǎǳǎǘŀƛƴŜŘ ƻǇŜǊŀǘƛƴƎ ǇǊŜǎǎǳǊŜΦ  

 

¢ƘŜ ǘŜǎǘ ǇǊŜǎǎǳǊŜ ǎƘŀƭƭ ōŜ ƘŜƭŘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǇǳƳǇƛƴƎ ƛƴ ǿŀǘŜǊ ŀǎ 
ǊŜǉǳƛǊŜŘ ŦǊƻƳ ǘƘŜ ŎŀƭƛōǊŀǘŜŘ ǘŀƴƪΣ ŀƴŘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ ǳǎŜŘ ǇŜǊ ƘƻǳǊǎ ǎƘŀƭƭ ōŜ ƴƻǘŜŘΦ 
¢ƘŜ ǇǊŜǎǎǳǊŜ ǎƘŀƭƭ ōŜ ƘŜƭŘ ŦƻǊ нп ƘƻǳǊǎ ŀƴŘ ǘƘŜǊŜ ǎƘŀƭƭ ōŜ ƴƻ ƭƻǎǎ ƻŦ ǿŀǘŜǊΦ  

 

2.15.20 Commissioning pipe work  

 

tƛǇŜǎ ŦƻǊ ǘƘŜ ŎƻƴǾŜȅŀƴŎŜ ƻŦ ǇƻǘŀōƭŜ ǿŀǘŜǊ ǎƘŀƭƭ ōŜ ŦƭǳǎƘŜŘ ǿƛǘƘ ŎƭŜŀƴ ǿŀǘŜǊ ŀƴŘ ǘƘŜƴ ǎǘŜǊƛƭƛȊŜŘ 
ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƛƴ .{/t нлмлΣ tŀǊǘ нΣ ŀƴŘ .{ улмл tŀǊǘ м 
ŀǎ ǎǇŜŎƛŦƛŜŘΦ  

 

/ƻƳƳƛǎǎƛƻƴƛƴƎ ǎƘŀƭƭ ƴƻǘ ōŜ ŎƻƳƳŜƴŎŜŘ ǳƴǘƛƭ ǘƘŜ 9ƴƎƛƴŜŜǊ Ƙŀǎ ŀǇǇǊƻǾŜŘ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ƛƴ ǿǊƛǘƛƴƎΦ  

 

2.16 Valves and Penstocks  

 



 

плм 

 

2.16.1 Valves and Penstocks-General  

 

±ŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǎ ǎǇŜŎƛŦƛŜŘ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎ ŀƴŘ ƛƴ ǘƘŜ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ ŀƴŘ 
ǎƘŀƭƭ ōŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ŦƻǊ ǳǎŜ ƛƴ Ǌŀǿ ŀƴŘ ǘǊŜŀǘŜŘ ǿŀǘŜǊ ŀƴŘ ƛƴ ŎƘŜƳƛŎŀƭ ǎƻƭǳǘƛƻƴǎ ǳǎŜŘ 
ƛƴ ǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘΦ  

 

±ŀƭǾŜǎ ǎƘŀƭƭ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ōŜ ŘƻǳōƭŜ ŦƭŀƴƎŜŘ ŀƴŘ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ ŀǎ ǎǇŜŎƛŦƛŜŘ ƛƴ 
{ŜŎǘƛƻƴ нΦмпΦ  

 

!ƭƭ ǾŀƭǾŜǎ ŀƴŘ ǇŜƴǎǘƻŎƪǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎƛȊŜǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎ ƻǊ ǎǘŀǊǘŜŘ ƛƴ ǘƘŜ 
5ƻŎǳƳŜƴǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

²ƘŜǊŜ ǎǇŜŎƛŦƛŜŘ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŜŀǎƛƴƎ ǎŎǊŜǿǎ ŀƴŘ ŀ ŎƭŜŀƴπƻǳǘ ōƻȄ ƛƴ ǘƘŜ ōŀǎŜΦ  

 

!ƭƭ ǾŀƭǾŜǎ ōƻŘƛŜǎ ǎƘŀƭƭ ƎƛǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ  

aŀƴǳŦŀŎǘǳǊŜǊϥǎ ƴŀƳŜ  

IȅŘǊŀǳƭƛŎ ǘŜǎǘ ǇǊŜǎǎǳǊŜ 

bƻƳƛƴŀƭ ƻǇŜǊŀǘƛƴƎ ǇǊŜǎǎǳǊŜ 

{ƛȊŜ ƻŦ ǾŀƭǾŜ  

5ƛǊŜŎǘƛƻƴ ƻŦ Ŧƭƻǿ ϥ!ǊǊƻǿϥ 

 

2.16.2 Valve Access  

 

!ƭƭ ǾŀƭǾŜǎΣ ƘŀƴŘ ǿƘŜŜƭΣ ǎǇƛƴŘƭŜǎ ŀƴŘ ƘŜŀŘǎǘƻŎƪǎ ǎƘŀƭƭ ōŜ ǇƻǎƛǘƛƻƴŜŘ ǘƻ ƎƛǾŜ ƎƻƻŘ ŀŎŎŜǎǎ ŦƻǊ 
ƻǇŜǊŀǘƛƻƴŀƭ ǇŜǊǎƻƴƴŜƭΦ  

 

9ȄǘŜƴǎƛƻƴ ǎǇƛƴŘƭŜǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƘŜǊŜǾŜǊ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƻǇŜǊŀǘƛƴƎ 
ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

 

±ŀƭǾŜǎ ōǳǊƛŜŘ ƻǊ ƛƴǎǘŀƭƭŜŘ ƛƴ ǳƴŘŜǊƎǊƻǳƴŘ ŎƘŀƳōŜǊǎ ǿƘŜǊŜ ŀŎŎŜǎǎ ǘƻ ŀ ƘŀƴŘ ǿƘŜŜƭ ǿƻǳƭŘ ōŜ 
ƛƳǇǊŀŎǘƛŎŀƭ ǎƘŀƭƭ ōŜ ƪŜȅ ƻǇŜǊŀǘŜŘΦ  

 

Lǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ŜƛǘƘŜǊ ǘƻ ǊŜƳƻǾŜ ŀƴŘ ǊŜǇƭŀŎŜ ƻǊ ǘƻ ǊŜŎƻƴŘƛǘƛƻƴ ǎŜŀǘǎ ŀƴŘ ƎŀǘŜǎΦ DƭŀƴŘ 
ǇŀŎƪƛƴƎ ǎƘŀƭƭ ōŜ ŀŎŎŜǎǎƛōƭŜ ǿƛǘƘƻǳǘ ǊŜƳƻǾŀƭ ƻŦ ǘƘŜ ǾŀƭǾŜ ŦǊƻƳ ǘƘŜ ǇƛǇŜ ǿƻǊƪΦ  

 

2.16.3 Operation  
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¢ƘŜ ƻǇŜǊŀǘƛƴƎ ƎŜŀǊ ƻŦ ŀƭƭ ǾŀƭǾŜǎ ŀƴŘ ǇŜƴǎǘƻŎƪǎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǘƘŜȅ Ŏŀƴ ōŜ ƻǇŜƴŜŘ ŀƴŘ 
ŎƭƻǎŜŘ ōȅ ƻƴŜ Ƴŀƴ ŀƎŀƛƴǎǘ ŀƴ ǳƴōŀƭŀƴŎŜŘ ƘŜŀŘ мр ǇŜǊ ŎŜƴǘ ƛƴ ŜȄŎŜǎǎ ƻŦ ǘƘŜ ƳŀȄƛƳǳƳ ǎŜǊǾƛŎŜ 
ǾŀƭǳŜ ŀƴŘ ŀƴȅ ƎŜŀǊƛƴƎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ŀǎ ǘƻ ǇŜǊƳƛǘ Ƴŀƴǳŀƭ ƻǇŜǊŀǘƛƻƴ ƛƴ ŀ ǊŜŀǎƻƴŀōƭŜ ǘƛƳŜ ŀƴŘ 
ƴƻǘ ŜȄŎŜŜŘ ŀ ǊŜǉǳƛǊŜŘ ƻǇŜǊŀǘƛƴƎ ǘƻǊǉǳŜ ƻŦ мрл bƳΦ  

 

!ƭƭ ƘŀƴŘ ǿƘŜŜƭǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǘƻ ǘǳǊƴ ƛƴ ŀ ŎƭƻŎƪǿƛǎŜ ŘƛǊŜŎǘƛƻƴ ǘƻ ŎƭƻǎŜ ǘƘŜ ǾŀƭǾŜ ƻǊ ǇŜƴǎǘƻŎƪ 
ŀƴŘ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ Ǌƻǘŀǘƛƻƴ ŦƻǊ ƻǇŜƴƛƴƎ ŀƴŘ ŎƭƻǎƛƴƎ ǎƘŀƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ƘŀƴŘ ǿƘŜŜƭǎΦ  

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘ ǘƘŜ ƘŀƴŘ ǿƘŜŜƭǎ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ǿƛǘƘ ōƭŀŎƪ ǇƭŀǎǘƛŎ ŀƴŘ ƛƴŎƻǊǇƻǊŀǘŜ 
ŦŀŎƛƭƛǘƛŜǎ ŦƻǊ ǇŀŘƭƻŎƪƛƴƎ ƛƴ ŜƛǘƘŜǊ ǘƘŜ ƻǇŜƴ ƻǊ ŎƭƻǎŜŘ ǇƻǎƛǘƛƻƴΦ  

 

IŜŀŘǎǘƻŎƪǎ ŀƴŘ ǾŀƭǾŜǎ ƻŦ рл ƳƳΣ ƻǊ ƎǊŜŀǘŜǊΣ ƴƻƳƛƴŀƭ ōƻǊŜ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƳŜŎƘŀƴƛŎŀƭ 
Ǉƻǎƛǘƛƻƴ ƛƴŘƛŎŀǘƻǊǎ ǘƻ ǎƘƻǿ ǘƘŜ ŀƳƻǳƴǘ ǿƘƛŎƘ ǘƘŜ ǾŀƭǾŜǎ ŀǊŜ ƻǇŜƴ ƻǊ ŎƭƻǎŜŘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ƛǘǎ 
Ŧǳƭƭ ǘǊŀǾŜƭΣ ƛΦŜΦ лΦнрΣ лΦрлΣ лΦтрΣ мΦ  

 

2.16.4 Materials  

 

±ŀƭǾŜ ōƻŘƛŜǎΩ ŘƛǎŎǎ ŀƴŘ ǿŜŘƎŜǎ ǎƘŀƭƭ ōŜ ƻŦ Ŏŀǎǘ ƛǊƻƴΣ ǿƛǘƘ ŦŀŎƛƴƎ ǊƛƴƎǎΣ ǎŜŀǘƛƴƎ ǊƛƴƎǎΣ ǿŜŘƎŜ 
ƴǳǘǎ ŀƴŘ ƻǘƘŜǊ ǘǊƛƳ ƻŦ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ōǊƻƴȊŜΣ ŀƭƭ ŀǎ ǎǇŜŎƛŦƛŜŘΦ  

 

¢ƘŜ ǾŀƭǾŜǎ ǎǘŜƳΣ ǘƘǊǳǎǘ ǿŀǎƘŜǊǎΣ ǎŎǊŜǿǎΣ ƴǳǘǎ ŀƴŘ ƻǘƘŜǊ ŎƻƳǇƻƴŜƴǘ ŜȄǇƻǎŜŘ ǘƻ ǘƘŜ ǿŀǘŜǊ 
ǎƘŀƭƭ ōŜ ƻŦ ŀ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ƎǊŀŘŜ ƻŦ ōǊƻƴȊŜ ƻǊ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ  

 

±ŀƭǾŜ ōƻŘƛŜǎ ŀƴŘ ƻǘƘŜǊ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǇƭŀǎǘƛŎ ƻǊ ƻǘƘŜǊ ƴƻƴπƳŜǘŀƭƭƛŎ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ 
ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ ƳŜŘƛǳƳ ŀƴŘ ƻŦ Ǌƻōǳǎǘ ƛƴŘǳǎǘǊƛŀƭ ŘŜǎƛƎƴΦ  

 

2.16.5 Wedge Gate Valves  

 

!ƭƭ ǿŜŘƎŜ ƎŀǘŜ ǾŀƭǾŜǎΣ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƴƻƴπǊƛǎƛƴƎ ǎǇƛƴŘƭŜ ǘȅǇŜ ŀƴŘ 
ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƭŀǳǎŜǎ ƻŦ .{ рмсоΦ  

 

±ŀƭǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ƎƻƻŘ ǉǳŀƭƛǘȅ Ŏŀǎǘ ƎǊŜȅ ƛǊƻƴ ōƻŘƛŜǎΣ ƘƛƎƘ ǘŜƴǎƛƭŜ ōǊŀǎǎ ǎǇƛƴŘƭŜǎΣ ƎǳƴπƳŜǘŀƭ 
ƴǳǘǎΣ ǿŜŘƎŜ ƎŀǘŜǎ ǿƛǘƘ ƎǳƴπƳŜǘŀƭ ŦŀŎŜǎ ŀƴŘ ǎŜŀǘΣ ōǊƻƴȊŜ ƎƭŀƴŘ ōǳǎƘŜǎ ŀƴŘ ōƻƴƴŜǘǎ ŦƛǘǘŜŘ ǿƛǘƘ 
ǎƻŦǘ ǇŀŎƪƛƴƎ ƎƭŀƴŘǎΦ ±ŀƭǾŜǎ ƎǊŜŀǘŜǊ ǘƘŀǘ плл ƳƳ ŘƛŀƳŜǘŜǊ ǎƘŀƭƭ ƘŀǾŜ ŘŜǘŀŎƘŀōƭŜ ōƻƭǘŜŘ ŎƻǾŜǊǎ 
ŦƻǊ ƛƴǎǇŜŎǘƛƻƴΣ ŎƭŜŀƴƛƴƎ ŀƴŘ ŦƭǳǎƘƛƴƎ ǇǳǊǇƻǎŜǎΦ  

 



 

пло 

 

±ŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǊŜƴŜǿŀōƭŜ ǎŜŀǘǎ ŀƴŘ ƛǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ǊŜƳƻǾŜ ǘƘŜ ƎŀǘŜǎ 
ǿƛǘƘƻǳǘ ǊŜƳƻǾƛƴƎ ǘƘŜ ǾŀƭǾŜ ōƻŘȅ ŦǊƻƳ ǘƘŜ ǇƛǇŜ ǿƻǊƪΦ  

 

¢ƘŜ ƎŀǘŜ ŦŀŎŜ ǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǎŎǊŜǿŜŘ ƛƴǘƻ ǘƘŜ ƎŀǘŜ ƻǊ ŀƭǘŜǊƴŀǘƛǾŜƭȅ ǎŜŎǳǊŜƭȅ ǇŜƎƎŜŘ ƻǾŜǊ ǘƘŜ 
Ŧǳƭƭ ŎƛǊŎǳƳŦŜǊŜƴŎŜΦ  

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ŘŜǘŀƛƭŜŘ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΣ ƎŀǘŜ ǾŀƭǾŜǎ ƛƴ ŎƘŀƳōŜǊǎΣ ŀƴŘ ƻǘƘŜǊ 
ǎƛƳƛƭŀǊ ƭƻŎŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƘŀƴŘ ǿƘŜŜƭǎΦ ±ŀƭǾŜǎΣ ǿƘƛŎƘ ŀǊŜ ǘƻ ōŜ ōǳǊƛŜŘ ƛƴ ǘƘŜ 
ƎǊƻǳƴŘΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŜȄǘŜƴǎƛƻƴ ǎǇƛƴŘƭŜǎΣ ǇǊƻǘŜŎǘƛƻƴ ǘǳōŜǎΣ ǎǇƛƴŘƭŜ ŎŀǇǎΣ ǎǇƛƴŘƭŜ 
ǎǳǇǇƻǊǘǎ ŀƴŘ ǎǳǊŦŀŎŜ ōƻȄŜǎΦ  

 

±ŀƭǾŜǎ ƭŀǊƎŜǊ ǘƘŀƴ пллƳƳ ŘƛŀƳŜǘŜǊ ŀƴŘ ŀŎŎŜǎǎƛōƭŜ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀ 
ǎǘǳŘŘŜŘ Ŏŀǎǘ ƛǊƻƴ ŎƻǾŜǊ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǾŀƭǾŜ ōƻŘȅ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴΣ ŎƭŜŀƴƛƴƎ ŀƴŘ ŦƭǳǎƘƛƴƎ 
ǇǳǊǇƻǎŜǎΦ  

 

²ƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ {ŜŎǘƛƻƴ нΦмсΦоΣ ƎŀǘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǿƛǘƘ ŀǇǇǊƻǇǊƛŀǘŜ ǘƘǊǳǎǘ ōŜŀǊƛƴƎ ƎǳƛŘŜǎΣ ŀƴŘ κƻǊ ƎŜŀǊƛƴƎ ŀƴŘ κƻǊ ōȅǇŀǎǎ ǾŀƭǾŜǎΦ ²ƘŜƴ ǊŜŘǳŎǘƛƻƴ 
ƎŜŀǊƛƴƎ ƛǎ ŜƳǇƭƻȅŜŘΣ ǘƘŜ ƎŜŀǊ Ǌŀǘƛƻ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ пΥмΦ ±ŀƭǾŜǎ ƻŦ прл ƳƳ ŘƛŀƳŜǘŜǊ ŀƴŘ ŀōƻǾŜ 
ǎƘŀƭƭ ŀƭǿŀȅǎ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǊŜŘǳŎǘƛƻƴ ƎŜŀǊƛƴƎ ŦƻǊ Ƴŀƴǳŀƭ ƻǇŜǊŀǘƛƻƴΦ ±ŀƭǾŜǎ ƻŦ слл ƳƳ 
ŘƛŀƳŜǘŜǊ ŀƴŘ ŀōƻǾŜ ǎƘŀƭƭ ŀƭǿŀȅǎ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ōȅǇŀǎǎ ǾŀƭǾŜΦ  

9ŀŎƘ ǾŀƭǾŜ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ рмрл ƻǇŜƴπŜƴŘŜŘ ƛƴ ŜŀŎƘ 
ŘƛǊŜŎǘƛƻƴΦ  

 

²ƘŜǊŜ ǎǇŜŎƛŦƛŜŘΣ ǊŜǎƛƭƛŜƴǘ ǎŜŀǘ ǘȅǇŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ ¢ƘŜ ǿŜŘƎŜ ǎƘŀƭƭ ƘŀǾŜ ŀ ǊŜǎƛƭƛŜƴǘ 
bƛǘǊƛƭŜ wǳōōŜǊ ōƻƴŘŜŘ ǘƻ ǘƘŜ Ŏŀǎǘ ƛǊƻƴ ǿŜŘƎŜΦ ¢ƘŜ ƎŀǘŜǎ ƻŦ ŀƭƭ ǊŜǎƛƭƛŜƴǘ ǎŜŀƭ ǾŀƭǾŜǎ ƻŦ ǘƘŜ ǎŀƳŜ 
ǎƛȊŜ ŀƴŘ Ŏƭŀǎǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜΣ ŀƴŘ ōŜ ǎƘŀǇŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ǎƘƻǳƭŘŜǊǎ ƻŦ ǘƘŜ 
ƎŀǘŜ ǎŜŀƭ ŀƎŀƛƴǎǘ ǘƘŜ ǾŀƭǾŜ ōƻƴƴŜǘ ǿƘŜƴ ǘƘŜ ƎŀǘŜ ƛǎ Ŧǳƭƭȅ ƻǇŜƴΦ {ǘŜƳ ǎŜŀƭƛƴƎ ǎƘŀƭƭ ōŜ ōȅ hπ
ǊƛƴƎǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǊŜǇƭŀŎŜŀōƭŜ ǳƴŘŜǊ ǇǊŜǎǎǳǊŜ ǿƛǘƘ ǘƘŜ ƎŀǘŜ Ŧǳƭƭȅ ǊŀƛǎŜŘΦ  

 

2.16.6 Butterfly Valves  

wǳōōŜǊ ǎŜŀǘŜŘ ōǳǘǘŜǊŦƭȅ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŀƛǊǘƛƎƘǘ ǿƘŜƴ ǎƘǳǘπƻŦŦΦ ±ŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ 
ŀǇǇƭƛŎŀǘƛƻƴκǇǊŜǎǎǳǊŜǎ ŀƴŘ ŦƻǊ ƳƻǳƴǘƛƴƎ ƛƴ ŀƴȅ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ рмррΣ ŦƻǊ 
ŘƻǳōƭŜ ŦƭŀƴƎŜŘ ǾŀƭǾŜǎΣ ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΦ !ƭƭ ōƻƭǘǎΣ ƴǳǘǎ ŀƴŘ ƻǘƘŜǊ ŦƛȄƛƴƎǎΣ 
ǿƘƛŎƘ ǿƛƭƭ ōŜ ƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜǎ ƻǊΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ōǳǊƛŜŘ ǾŀƭǾŜǎ 
ǿƛǘƘƛƴ ǘƘŜ ƎǊƻǳƴŘΣ ǎƘŀƭƭ ōŜ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ  

 

.ǳǘǘŜǊŦƭȅ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŦǊŜǉǳŜƴǘ ƻǇŜǊŀǘƛƻƴ ŀǎ ǿŜƭƭ ŀǎ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ŀŦǘŜǊ ƭƻƴƎ 
ǇŜǊƛƻŘǎ ƻŦ ƛŘƭŜƴŜǎǎ ƛƴ ŜƛǘƘŜǊ ǘƘŜ ƻǇŜƴ ƻǊ ŎƭƻǎŜŘ ǇƻǎƛǘƛƻƴΦ  
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¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƘŀƴŘ ƻǇŜǊŀǘŜŘ ǿƛǘƘ ƘŀƴŘ ǿƘŜŜƭǎ ŘǊƛǾƛƴƎ ǘƘǊƻǳƎƘ 
флл ƎŜŀǊōƻȄŜǎΦ  

 

¢ƘŜ ǾŀƭǾŜǎ ōƻŘȅ ǎƘŀƭƭ ōŜ Ŏŀǎǘ ƎǊŜȅ ƛǊƻƴΣ ǘƘŜ ŦƭŀƴƎŜǎ ŀƴŘ Ƙǳōǎ ŦƻǊ ǘƘŜ ǎƘŀŦǘ ōŜŀǊƛƴƎ ƘƻǳǎƛƴƎ 
ōŜƛƴƎ ƛƴǘŜƎǊŀƭƭȅ Ŏŀǎǘ ǿƛǘƘ ǘƘŜ ǾŀƭǾŜ ōƻŘȅΦ  

 

¢ƘŜ ŘƛǎŎ ǎƘŀƭƭ ōŜ ŘǳŎǘƛƭŜ ƛǊƻƴ ƘŀǾƛƴƎ ŜŘƎŜǎ ƳŀŎƘƛƴŜŘ ǿƛǘƘ ǊƻǳƴŘŜŘ ŎƻǊƴŜǊǎ ŀƴŘ ǇƻƭƛǎƘŜŘ ǘƻ ŀ 
ǎƳƻƻǘƘ ŦƛƴƛǎƘΦ ¢ƘŜ ǾŀƭǾŜǎ ŘƛǎŎ ǎƘŀƭƭ ǊƻǘŀǘŜ ǘƘǊƻǳƎƘ ŀƴ ŀƴƎƭŜ ƻŦ фл ŘŜƎǊŜŜǎ ŦǊƻƳ ǘƘŜ ǾŀƭǾŜ 
ƻǇŜƴŜŘ ǘƻ ǘƘŜ Ŧǳƭƭȅ ŎƭƻǎŜŘ Ǉƻǎƛǘƛƻƴ ǿƘŜǊŜ ǘƘŜ ǎŜŀǘƛƴƎ ǎƘŀƭƭ ōŜ ŀǘ ŀƴ ŀƴƎƭŜ ƴƻǊƳŀƭ ǘƻ ǘƘŜ ŀȄƛǎ 
ƻŦ ǘƘŜ ǇƛǇŜΦ !ŘƧǳǎǘŀōƭŜ ƳŜŎƘŀƴƛŎŀƭ ǎǘƻǇǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇǊŜǾŜƴǘ ƻǾŜǊπǘǊŀǾŜƭ ƻŦ ǘƘŜ ǾŀƭǾŜ 
ŘƛǎŎ ƛƴ ōƻǘƘ ǘƘŜ ƻǇŜƴ ŀƴŘ ŎƭƻǎŜŘ ǇƻǎƛǘƛƻƴǎΦ  

 

tŀǊǘƛŎǳƭŀǊ ŀǘǘŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ōƻǘƘ ǳǇǎǘǊŜŀƳ ŀƴŘ ŘƻǿƴǎǘǊŜŀƳ ƻŦ ŀƭƭ 
ōǳǘǘŜǊŦƭȅ ǾŀƭǾŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŘƛǎŎ Ŏŀƴƴƻǘ Ŧƻǳƭ ǘƘŜ ŀŘƧŀŎŜƴǘ ǇƛǇŜΦ  

 

¢ƘŜ ǎƘŀŦǘ ǎƘŀƭƭ ōŜ ŦŀōǊƛŎŀǘŜŘ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ ¢ƘŜ ǎƘŀŦǘΣ ŘƛǎŎ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ǎǘƻǇǎ ǎƘŀƭƭ ōŜ 
ŎŀǇŀōƭŜ ƻŦ ŀōǎƻǊōƛƴƎ ǘƘŜ Ŧǳƭƭ ƻǇŜǊŀǘƛƴƎ ǘƻǊǉǳŜ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ŘŜǎƛƎƴ ǎŀŦŜǘȅ ŦŀŎǘƻǊ ƻŦ ŦƛǾŜΦ 
{ƘŀŦǘ ǎŜŀƭǎΣ ǿƘŜƴ ǳǎŜŘΣ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǊǳōōŜǊ лπǊƛƴƎ ǘȅǇŜΦ tŀŎƪƛƴƎ ǎƘŀƭƭ ōŜ ŜƛǘƘŜǊ ǊǳōōŜǊ лπǊƛƴƎ 
ƻǊ ǎŜƭŦπŀŘƧǳǎǘƛƴƎ ŎƘŜǾǊƻƴ ǘȅǇŜΦ  

 

¢ƘŜ ǾŀƭǾŜ ǎŜŀǘ ǎƘŀƭƭ ōŜ ǊŜǇƭŀŎŜŀōƭŜ ŀƴŘ ŦƻǊƳŜŘ ƻŦ ƴƛǘǊƛƭŜ ǊǳōōŜǊ тлκтр LwI5 ǎŜŎǳǊŜƭȅ ŎƭŀƳǇŜŘ 
ƛƴǘƻ ŀ ƳŀŎƘƛƴŜŘ ƎǊƻƻǾŜ ƛƴ ǘƘŜ ǾŀƭǾŜ ōƻŘȅ ƻǊ ǘƻ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ŘƛǎŎ ōȅ ǎŜŀǘ ǊŜǘŜƴǘƛƻƴ ƳŜƳōŜǊǎΣ 
ƻǊ ŜǉǳƛǾŀƭŜƴǘ ǎƻ ŀǎ ǘƻ ǇǊŜǾŜƴǘ ƭŜŀƪŀƎŜ ŀƴŘ ǘƻ ƘƻƭŘ ǘƘŜ ǎŜŀǘ ǎŜŎǳǊŜƭȅ ŘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴΦ ¢ƘŜ ǎŜŀǘ 
ǊŜǘŜƴǘƛƻƴ ƳŜƳōŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŀƴŘ ǎŜŎǳǊŜƭȅ ŎƭŀƳǇŜŘ ǿƛǘƘ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ 
ŦŀǎǘŜƴŜǊǎΦ !ƭƭ ŦŀǎǘŜƴƛƴƎǎ ǎƘŀƭƭ ōŜ ǎŜǘ ŦƭǳǎƘ ǎƻ ŀǎ ǘƻ ƻŦŦŜǊ ǘƘŜ ƭŜŀǎǘ ǊŜǎƛǎǘŀƴŎŜ ǇƻǎǎƛōƭŜ ǘƻ ǘƘŜ Ŧƭƻǿ 
ǘƘǊƻǳƎƘ ǘƘŜ ǾŀƭǾŜΦ  

 

±ŀƭǾŜ ǎŜŀǘǎ ǿƘƛŎƘ ŜȄǘŜƴŘ ƻǾŜǊ ǘƘŜ ŦŀŎŜ ƻŦ ǘƘŜ ŦƭŀƴƎŜǎ ǘƻ ǎŜŎǳǊŜ ǘƘŜ ǎŜŀǘ ƛƴ ǇƭŀŎŜΣ ƻǊ ǿƘƛŎƘ 
ǊŜǉǳƛǊŜ ǎǳǊŦŀŎŜ ƎǊƛƴŘƛƴƎ ŀƴŘκƻǊ ƘŀƴŘ ŦƛǘǘƛƴƎǎ ƻŦ ǘƘŜ ŘƛǎŎΣ ƻǊ ŘŜǎƛƎƴǎ ǿƘƛŎƘ ǊŜǉǳƛǊŜ ǘƘŜ ŀŘƧƻƛƴƛƴƎ 
ǇƛǇŜ ŦƭŀƴƎŜ ǘƻ ǊŜǘŀƛƴ ǘƘŜ ǎŜŀǘ ƛƴ ǇƭŀŎŜ ŀƴŘ ǊŜǎƛǎǘ ƭƛƴŜ ǇǊŜǎǎǳǊŜΣ ŀǊŜ ƴƻǘ ŀŎŎŜǇǘŀōƭŜΦ  

 

9ŀŎƘ ǾŀƭǾŜ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ рмрр ŦƻǊ ōƻŘȅΣ ǎŜŀǘ ŀƴŘ 
ŘƛǎŎ ǎǘǊŜƴƎǘƘ ǘŜǎǘǎΦ {Ŝŀǘ ŀƴŘ ŘƛǎŎ ǎǘǊŜƴƎǘƘ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŜŀŎƘ ŘƛǊŜŎǘƛƻƴ ŀƴŘ ǘƘŜ 
ǾŀƭǾŜ ǎƘŀƭƭ ōŜ ŘǊƻǇ ǘƛƎƘǘΦ  

 

aŜǘŀƭπŦŀŎŜŘ ōǳǘǘŜǊŦƭȅ ǾŀƭǾŜǎ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ŀǎ ŀōƻǾŜ ŜȄŎŜǇǘΦ  

Ŏύ ¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ƳŜǘŀƭ ǘƻ ƳŜǘŀƭ ǎŜŀǘƛƴƎ  
Řύ ¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƛƴ ǘƘŜ ǇŀǊǘƭȅ ŎƭƻǎŜŘΣ ǘƘǊƻǘǘƭŜŘ ǇƻǎƛǘƛƻƴΣ ŦƻǊ ƭƻƴƎ 

ǇŜǊƛƻŘǎΦ  
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Ŝύ ¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƻŦ ǘƛƎƘǘ ǎƘǳǘπƻŦŦ ǘȅǇŜ ŀƴŘ ǘƘŜ ƭŜŀƪŀƎŜ ǊŀǘŜ ǎƘŀƭƭ ƴƻǘ ōŜ ƎǊŜŀǘŜǊ ǘƘŀƴ 
ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƛƎǳǊŜǎΥ олл ƳƳ π лΦлтр ƭκǎΤ рллƳƳ ς лΦмрлƭκǎΣ мнлл ƳƳ π лΦннр ƭκǎΦ  

 

2.16.7 Non-Return Valves  

 

bƻƴπǊŜǘǳǊƴ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎΣ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ƻǇŜǊŀǘƛƴƎ 
ŎƻƴŘƛǘƛƻƴ ŀƴŘ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜ ŎƻƴŦƻǊƳ ǘƻ .{ рмроΦ [ƻƴƎ ǇŀǘǘŜǊƴ ǾŀƭǾŜǎ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ 
ǳǎŜŘΦ  

 

/ƘŜŎƪ ǾŀƭǾŜǎ ǎƘŀƭƭ ǇƻǎǎŜǎǎ ƘƛƎƘ ǎǇŜŜŘ ŎƭƻǎƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ōȅ ǳǎŜ ƻŦ ƘŜŀǾȅ ŦƭŀǇǎ ǿƛǘƘ ŜȄǘŜǊƴŀƭ 
ǿŜƛƎƘǘǎ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘ ōǳǘ ŘŜǎƛƎƴŜŘ ŦƻǊ ƳƛƴƛƳǳƳ ǎƭŀƳ ŎƻƴŘƛǘƛƻƴ ǿƘŜƴ ŎƭƻǎƛƴƎΦ  

 

CƭŀǇǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǊŜƴŜǿŀōƭŜ ōǊƻƴȊŜ ƻǊ ƎǳƴƳŜǘŀƭ ǎŜŀƭƛƴƎ ŦŀŎŜǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ƳŀǘŜ 
ŀŎŎǳǊŀǘŜƭȅ ǿƛǘƘ ǊŜƴŜǿŀōƭŜ ōǊƻƴȊŜ ƻƴ ƎǳƴƳŜǘŀƭ ǎŜŀǘƛƴƎ ǊƛƴƎǎ ƛƴ ǘƘŜ ǾŀƭǾŜ ōƻŘȅΦ !ƭƭ 
ǎŜŀǘƛƴƎκǎŜŀƭǎ ǎƘŀƭƭ ōŜ ǇƻǎƛǘƛǾŜƭȅ ƭƻŎŀǘŜŘΦ  

 

/ƻǾŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŀƭƭƻǿ ŀƳǇƭŜ ŀŎŎŜǎǎ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴΣ ŎƭŜŀƴƛƴƎ ŀƴŘ ǎŜǊǾƛŎƛƴƎ ŀƴŘ ǎƘŀƭƭ 
ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘŀǇǇŜŘ ōƻǎǎ ŦƛǘǘŜŘ ǿƛǘƘ ŀƴ ŀƛǊ ǊŜƭŜŀǎŜ ŎƻŎƪΦ  

 

±ŀƭǾŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ рлл ƳƳ ŘƛŀƳŜǘŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƭƛŦǘƛƴƎ ŜȅŜǎΣ ŦŜŜǘ ŀƴŘ ƧŀŎƪƛƴƎ 
ǎŎǊŜǿǎΦ  

 

IƛƴƎŜ ǇƛƴǎκǎƘŀŦǘǎ ŀƴŘ ƛƴǘŜǊƴŀƭ ŦƛȄƛƴƎ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ōŜ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ IƛƴƎŜ ǇƛƴǎκǎƘŀŦǘ ǎƘŀƭƭ 
ǇǊŜŦŜǊŀōƭŜ ōȅ ǎǉǳŀǊŜ ƛƴ ǎŜŎǘƛƻƴ ǘƻ ŜƴǎǳǊŜ ǇƻǎƛǘƛǾŜ ƭƻŎŀǘƛƻƴ ƻŦ ŦƭŀǇǎ ŀƴŘ ǇǊƻǾƛŘŜ ŦƻǊ ǎŜŎǳǊŜ 
ŦƛȄƛƴƎǎΦ  

 

CƻǊ ǾŀƭǾŜǎ ǿƛǘƘ ŜȄǘŜǊƴŀƭ ƭŜǾŜǊǎ ŀƴŘ ŀŘƧǳǎǘŀōƭŜ ōŀƭŀƴŎŜ ǿŜƛƎƘǘ ǘƘŜ ƘƛƴƎŜ Ǉƛƴǎκ ǎƘŀŦǘǎ ǎƘŀƭƭ 
ŜȄǘŜƴŘ ǘƘǊƻǳƎƘ ŀ ǊŜƴŜǿŀōƭŜ ǎŜŀƭƛƴƎ ƎƭŀƴŘ ƻƴ ǘƘŜ ǎƛŘŜ ƻŦ ǘƘŜ ōƻŘȅΦ  

 

±ŀƭǾŜǎ ƛƴǎǘŀƭƭŜŘ ƻƴ ŘŜƭƛǾŜǊȅ ƭƛƴŜǎ ŀǘ ōƻǊŜƘƻƭŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎƛƴƎƭŜ ŘƻƻǊ ǎǿƛƴƎ ǘȅǇŜ ŀƴŘ ŦƛǘǘŜŘ 
ǿƛǘƘ ƘŜŀǾȅπŘǳǘȅ ŜȄǘŜǊƴŀƭ ƭŜǾŜƭ ǎǳƛǘŀōƭŜ ŦƻǊ ōŀŎƪ ŦƭǳǎƘƛƴƎΦ  

 

±ŀƭǾŜ ōƻŘȅ ŘŜǎƛƎƴ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀŘŜǉǳŀǘŜ ŎƭŜŀǊŀƴŎŜ ŀǊƻǳƴŘ ŀƴŘ ŀǘ ǘƘŜ ōŀŎƪ ƻŦ 
ǘƘŜ ŦƭŀǇ ǘƻ ƳƛƴƛƳƛȊŜ ƧŀƳƳƛƴƎ ōȅ ǊŀƎǎΣ ǎƻƭƛŘ ƳŀǘǘŜǊΣ ŜǘŎΦ  

 

/ƘŜŎƪ ǾŀƭǾŜǎ ŦƻǊ ǇƻǘŀōƭŜ ǿŀǘŜǊ ǎƘŀƭƭ ōŜ ŦǊŜŜ ŀŎǘƛƴƎ ǘȅǇŜ ǎƛƴƎƭŜ ŦƭŀǇ ƻǊ ƳǳƭǘƛŦƭŀǇ ǿƛǘƘ ŜȄǘŜǊƴŀƭ 
ōȅπǇŀǎǎ ŀƴŘ ƘŀƴŘ ƻǇŜǊŀǘŜŘ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ŀǎ ƴŜŎŜǎǎŀǊȅΦ CƭŀǇǎ ǎƘŀƭƭ ōŜ ƻŦ ŘŜǎƛƎƴ ŀƴŘ ǿŜƛƎƘǘ ǘƻ 



 

плс 

 

ǎǳƛǘ ǘƘŜ ǇǊŜǾŀƛƭƛƴƎ ƘȅŘǊŀǳƭƛŎ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǎƘŀŦǘǎ ǎƘŀƭƭ ǘǳǊƴ ƛƴ ŎƭƻǎŜ ŦƛǘǘŜŘ ƭƻǿ ŦǊƛŎǘƛƻƴ 
ōŜŀǊƛƴƎǎΦ  

 

9ŀŎƘ ǾŀƭǾŜ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ рмро ƻǊ ƛŦ ƻǳǘǎƛŘŜ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘƛǎ ǎǘŀƴŘŀǊŘ ǘƻ 
ǘƘŜ ŦƻǊƳ ŀǎ ǎŜǘ ƻǳǘ ƛƴ .{ рмро ŀƴŘ ǘƻ ǘƘŜ ƴƻƳƛƴŀƭ ǇǊŜǎǎǳǊŜ ŘŜǎƛƎƴŀǘƛƻƴκ ǘŜǎǘ ǇǊŜǎǎǳǊŜ 
ǊŜƭŀǘƛƻƴǎƘƛǇ ǎŜǘ ƻǳǘ ǘƘŜǊŜƛƴ ƻǊ тлл ƪtŀ ŦƻǊ ол ƳƛƴǳǘŜǎ ǿƘƛŎƘŜǾŜǊ ƛǎ ǘƘŜ ƎǊŜŀǘŜǊΦ  

 

CƻǊ ǇƻǘŀōƭŜ ǿŀǘŜǊ ŀǇǇƭƛŎŀǘƛƻƴ ǿƘŜǊŜ ǎǇŀŎŜ ƛǎ ŀǘ ŀ ǇǊŜƳƛǳƳ ǿŀŦŜǊ ǘȅǇŜ ŘƻǳōƭŜ ŦƭŀǇ ƴƻƴπǊŜǘǳǊƴ 
ǾŀƭŜǎ ǿƛǘƘ ǎǇǊƛƴƎ ŀǎǎƛǎǘŜŘ ŎƭƻǎƛƴƎ Ƴŀȅ ōŜ ǎǇŜŎƛŦƛŜŘΦ ¢ƘŜǎŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ƘŀǾŜ Ŏŀǎǘ ƛǊƻƴ ōƻŘƛŜǎ 
ŀƴŘ ŦƭŀǇǎ ǿƛǘƘ ǊŜǎƛƭƛŜƴǘ ǎŜŀǘǎ ŀƴŘ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƘƛƴƎŜ Ǉƛƴǎ ŀƴŘ ǎǇǊƛƴƎǎΦ  

 

2.16.8 Air Release Valves  

 

!ƛǊ ǾŀƭǾŜǎ ǎƘŀƭƭ ƴƻǊƳŀƭƭȅ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǘ ƘƛƎƘ Ǉƻƛƴǘǎ ƛƴ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎΦ 
¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ŜȄƘŀǳǎǘƛƴƎ ŀƛǊ ŦǊƻƳ ǇƛǇŜ ǿƻǊƪ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǿƘŜƴ ōŜƛƴƎ ŦƛƭƭŜŘΣ 
ǘƘŜ ŀƛǊ ōŜƛƴƎ ǊŜƭŜŀǎŜŘ ŀǘ ŀ ǎǳŦŦƛŎƛŜƴǘƭȅ ƘƛƎƘ ǊŀǘŜ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǊŜǎǘǊƛŎǘƛƻƴ ƻŦ ǘƘŜ ƛƴŦƭƻǿ ǊŀǘŜΦ  

 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ŀƭǎƻ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜƭŜŀǎŜ ŀƛǊ ŀŎŎǳƳǳƭŀǘƛƴƎ ƛƴ ǇƛǇŜ ǿƻǊƪ ŘǳǊƛƴƎ ƴƻǊƳŀƭ 
ŎƻƴŘƛǘƛƻƴǎΦ !ƛǊ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊŜǾŜƴǘ ǇǊŜƳŀǘǳǊŜ ŎƭƻǎǳǊŜ ǇǊƛƻǊ ǘƻ ŀƭƭ ŀƛǊ ƘŀǾƛƴƎ 
ōŜŜƴ ŘƛǎŎƘŀǊƎŜŘ ŦǊƻƳ ǘƘŜ ƭƛƴŜΦ  

 

{ƛƳƛƭŀǊƭȅ ǘƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǾŜƴǘƛƭŀǘƛƴƎ ǇƛǇŜ ǿƻǊƪ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǿƘŜƴ ōŜƛƴƎ 
ŜƳǇǘƛŜŘΣ ǘƘŜ ŀƛǊ ƛƴŦƭƻǿ ǊŀǘŜ ōŜƛƴƎ ǎǳŦŦƛŎƛŜƴǘƭȅ ƘƛƎƘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǾŀŎǳǳƳ 
ƛƴ ǘƘŜ ǇƛǇŜƭƛƴŜǎΦ  

 

¢ƘŜ ƳŀǘŜǊƛŀƭ ƻŦ ǘƘŜ ōƻŘȅ ŀƴŘ ŎƻǾŜǊ ǎƘŀƭƭ ōŜ Ŏŀǎǘ ƎǊŜȅ ƛǊƻƴΦ  

 

!ƛǊ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŘƻǳōƭŜ ƻǊƛŦƛŎŜ ǘȅǇŜ ǿƛǘƘ ŀ ƭŀǊƎŜ ƻǊƛŦƛŎŜ ŦƻǊ ǾŜƴǘƛƭŀǘƛƻƴ ƻǊ ŜȄƘŀǳǎǘƛƻƴ 
ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ŀƴŘ ŀ ǎƳŀƭƭŜǊ ƻǊƛŦƛŎŜ ŦƻǊ ŀǳǘƻƳŀǘƛŎ ǊŜƭŜŀǎŜ ƻŦ ŀƛǊ ǳƴŘŜǊ ƴƻǊƳŀƭ ǿƻǊƪƛƴƎ 
ǇǊŜǎǎǳǊŜΦ ¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ƳŀȄƛƳǳƳ ǿƻǊƪƛƴƎ ǇǊŜǎǎǳǊŜǎ ƛƴ ǘƘŜ ǎȅǎǘŜƳ ŀƴŘ 
ǘŜǎǘŜŘ ŦƻǊ ǇǊŜǎǎǳǊŜ ǘƛƎƘǘƴŜǎǎ ƛƴ ǎǘŜǇǎ ƻŦ нлл ƪtŀ ǳǇ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ǿƻǊƪƛƴƎ ǇǊŜǎǎǳǊŜǎ ŀƴŘ 
ǘƘŜƴ ŦƻǊ ƳŜŎƘŀƴƛŎŀƭ ǎǘǊŜƴƎǘƘ ŀǘ мΦр ǘƛƳŜǎ ƳŀȄƛƳǳƳ ǿƻǊƪƛƴƎ ǇǊŜǎǎǳǊŜǎΦ !ƭƭ ŀƛǊ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƛǎƻƭŀǘƛƴƎ ǾŀƭǾŜǎ ŀƴŘ ŦƭŀƴƎŜŘ ŜƴŘ ŎƻƴƴŜŎǘƛƻƴǎΦ  

 

¢ƘŜ ƻǊƛŦƛŎŜ ǎƘŀƭƭ ōŜ ǇƻǎƛǘƛǾŜƭȅ ǎŜŀƭŜŘ ƛƴ ǘƘŜ ŎƭƻǎŜŘ Ǉƻǎƛǘƛƻƴ ōǳǘ ǘƘŜ Ŧƭƻŀǘ όōŀƭƭύ ǎƘŀƭƭ ƻƴƭȅ ōŜ 
ǊŀƛǎŜŘ ōȅ ǘƘŜ ǿŀǘŜǊ ŀƴŘ ƴƻǘ ōȅ ŀ ƳƛȄǘǳǊŜ ƻŦ ŀƛǊ ŀƴŘ ǿŀǘŜǊ ǎǇǊŀȅΦ  

 

¢ƘŜ ǎŜŀǘƛƴƎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ Ŧƭƻŀǘ ǎǘƛŎƪƛƴƎ ŀŦǘŜǊ ƭƻƴƎ ǇŜǊƛƻŘǎ ƛƴ ǘƘŜ ŎƭƻǎŜŘ 
ǇƻǎƛǘƛƻƴΦ  
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2.16.9 Pressure reducing Valves  

 

tǊŜǎǎǳǊŜ ǊŜŘǳŎƛƴƎ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ ǘȅǇŜ ǿƘŜǊŜōȅ ŦƭǳŎǘǳŀǘƛƴƎ ƘƛƎƘ ƛƴƭŜǘ 
ǇǊŜǎǎǳǊŜǎ ŀǊŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ ƳŜŀƴǎ ƻŦ ŀ Ǉƛƭƻǘ ǘƻ ƭƻǿŜǊ ǇǊŜǎŜǘ ƻǳǘƭŜǘ ǇǊŜǎǎǳǊŜǎ ǊŜƎŀǊŘƭŜǎǎ ƻŦ 
ŎƘŀƴƎŜǎ ƛƴ Ŧƭƻǿ ǊŀǘŜǎΦ 

5ƻǿƴǎǘǊŜŀƳ ŎƻƴǘǊƻƭ ǇǊŜǎǎǳǊŜǎ ŀǊŜ ǎŜǘ ƭƻŎŀƭƭȅ ōȅ ǎƛƳǇƭŜ ŀŘƧǳǎǘƳŜƴǘ ǘƻ ǘƘŜ Ǉƛƭƻǘ ƻǊ ǊŜƭŀȅ ŘŜǾƛŎŜΦ 
!ƴ ƛƴǘŜƎǊŀǘŜŘ ƳŀƴƻƳŜǘŜǊ ƛƴŎƻǊǇƻǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜǾƛŎŜ ŀƭƭƻǿǎ ŦƻǊ ŜŀǎŜ ƛƴ ǎŜǘǘƛƴƎ ǘƘŜ ŘŜǎƛǊŜŘ 
ǇǊŜǎǎǳǊŜΦ ¢ƘŜ ŎƻƴǘǊƻƭ ŀŎŎǳǊŀŎȅ ǎƘŀƭƭ ōŜ ҕ нΦр҈ ƻŦ ǎŜǘ ǾŀƭǳŜΦ 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǿƛǘƘ ƳƛƴƛƳŀƭ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǇǊƻǾŜƴ ǊŜƭƛŀōƛƭƛǘȅ ǿƛǘƘ ǘƘŜ ǊŜƭŀȅκ Ǉƛƭƻǘ 
ŘŜǾƛŎŜ ǊŜƳƻǾŀōƭŜ ǿƛǘƘƻǳǘ ōǊŜŀƪƛƴƎ ǎǳǇǇƭȅ ŦƻǊ ŎƘŜŎƪƛƴƎΣ ƳŀƛƴǘŜƴŀƴŎŜ ƻǊ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ 
ŎƻƳǇƻƴŜƴǘΦ ¢Ƙƛǎ ǎƘŀƭƭ ōŜ ōȅ ǿŀȅ ƻŦ ƛǎƻƭŀǘƛƴƎ ŎƻŎƪǎ ƻǊ ǎƛƳƛƭŀǊ ŀǊǊŀƴƎŜƳŜƴǘΦ 

{ƘǳǘπhŦŦ ƛǎ ŘǊƻǇ ǘƛƎƘǘ ōȅ Ŧǳƭƭ ŦŀŎŜ ǎŜŀƭƛƴƎΦ 

¢ƘŜ ǾŀƭǾŜ ōƻŘȅ ǎƘŀƭƭ ōŜ ƻŦ ƘƛƎƘπƎǊŀŘŜ Ŏŀǎǘ ƛǊƻƴ ƻǊ ŘǳŎǘƛƭŜ ƛǊƻƴ ǿƛǘƘ ŀƭƭ ƻǘƘŜǊ ŎƻƳǇƻƴŜƴǘǎ ƻŦ 
ŀǇǇǊƻǇǊƛŀǘŜ ƴƻƴπŎƻǊǊƻŘƛƴƎ ƳŀǘŜǊƛŀƭǎΦ ¢ƘŜ ǾŀƭǾŜ ŜƴŘǎ ǎƘŀƭƭ ōŜ ŦƭŀƴƎŜŘΦ 

/ƻǾŜǊ ƻƴ ǾŀƭǾŜǎ ƻŦ нллƳƳ ŀƴŘ ƭŀǊƎŜǊ ǎƘƻǳƭŘ ƘŀǾŜ ǘǿƻ ōƭƛƴŘ ǘŀǇǇŜŘ ƘƻƭŜǎ ŦƻǊ ƭƛŦǘƛƴƎ ŜȅŜōƻƭǘǎ ƻǊ 
ǎƛƳƛƭŀǊ ŀǊǊŀƴƎŜƳŜƴǘ ŦƻǊ ŜŀǎŜ ƛƴ ƘŀƴŘƭƛƴƎΦ 

 

2.16.10 Pressure sustaining Valves  

 

tǊŜǎǎǳǊŜ ǎǳǎǘŀƛƴƛƴƎ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ ǘȅǇŜ ǿƘŜǊŜōȅ ǘƘŜ ǳǇǎǘǊŜŀƳ ǇǊŜǎǎǳǊŜ 
ƛǎ ǊŜǎǘǊƛŎǘŜŘ ŀǘ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǾŀƭǳŜ ŀƴŘ ǘƘŜ ŘƻǿƴǎǘǊŜŀƳ ƴŜǘǿƻǊƪ ƛǎ ǎǳǇǇƭƛŜŘ ƛŦ ǘƘŜ ǳǇǎǘǊŜŀƳ 
ǇǊŜǎǎǳǊŜ ǎǘŀȅǎ ƻǾŜǊ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǾŀƭǳŜΦ  

¦ǇǎǘǊŜŀƳ ŎƻƴǘǊƻƭ ǇǊŜǎǎǳǊŜǎ ŀǊŜ ǎŜǘ ƭƻŎŀƭƭȅ ōȅ ǎƛƳǇƭŜ ŀŘƧǳǎǘƳŜƴǘ ƻŦ ǘƘŜ ǎŎǊŜǿ ŀǘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ 
ŘŜǾƛŎŜΦ !ƴ ƛƴǘŜƎǊŀǘŜŘ ƳŀƴƻƳŜǘŜǊ ƛƴŎƻǊǇƻǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜǾƛŎŜ ŀƭƭƻǿǎ ŦƻǊ ŜŀǎŜ ƛƴ ǎŜǘǘƛƴƎ ǘƘŜ 
ŘŜǎƛǊŜŘ ǇǊŜǎǎǳǊŜΦ ¢ƘŜ ŎƻƴǘǊƻƭ ŀŎŎǳǊŀŎȅ ǎƘŀƭƭ ōŜ ҕ нΦр҈ ƻŦ ǎŜǘ ǾŀƭǳŜΦ 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǿƛǘƘ ƳƛƴƛƳŀƭ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǇǊƻǾŜƴ ǊŜƭƛŀōƛƭƛǘȅΦ {ƘǳǘπhŦŦ ƛǎ ŘǊƻǇ 
ǘƛƎƘǘ ōȅ Ŧǳƭƭ ŦŀŎŜ ǎŜŀƭƛƴƎΦ 

¢ƘŜ ǾŀƭǾŜ ōƻŘȅ ǎƘŀƭƭ ōŜ ƻŦ ƘƛƎƘπƎǊŀŘŜ Ŏŀǎǘ ƛǊƻƴ ƻǊ ŘǳŎǘƛƭŜ ƛǊƻƴ ǿƛǘƘ ŀƭƭ ƻǘƘŜǊ ŎƻƳǇƻƴŜƴǘǎ ƻŦ 
ŀǇǇǊƻǇǊƛŀǘŜ ƴƻƴπŎƻǊǊƻŘƛƴƎ ƳŀǘŜǊƛŀƭǎΦ ¢ƘŜ ǾŀƭǾŜ ŜƴŘǎ ǎƘŀƭƭ ōŜ ŦƭŀƴƎŜŘΦ 

/ƻǾŜǊ ƻƴ ǾŀƭǾŜǎ ƻŦ нллƳƳ ŀƴŘ ƭŀǊƎŜǊ ǎƘƻǳƭŘ ƘŀǾŜ ǘǿƻ ōƭƛƴŘ ǘŀǇǇŜŘ ƘƻƭŜǎ ŦƻǊ ƭƛŦǘƛƴƎ ŜȅŜōƻƭǘǎ ƻǊ 
ǎƛƳƛƭŀǊ ŀǊǊŀƴƎŜƳŜƴǘ ŦƻǊ ŜŀǎŜ ƛƴ ƘŀƴŘƭƛƴƎΦ 

 

2.16.11 Pressure Relief Valves  

 

tǊŜǎǎǳǊŜ ǊŜƭƛŜŦ ǾŀƭŜǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǇǊŜǎǎǳǊŜ ƛƴ ǘƘŜ ǇƛǇŜƭƛƴŜ ƛƳƳŜŘƛŀǘŜƭȅ 
ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ ǾŀƭǾŜ ǊƛǎƛƴƎ ŀōƻǾŜ ŀ ǇǊŜǎŜǘ ǾŀƭǳŜΦ ¢ƘŜ ǾŀƭǾŜ ǎƘŀƭƭ ǊŜƳŀƛƴ ŎƭƻǎŜŘ ŀǘ ƭƻǿŜǊ 
ǇǊŜǎǎǳǊŜǎΦ  

 

!ŘƧǳǎǘƳŜƴǘ ƻŦ ǘƘŜ ǇǊŜǎǎǳǊŜ ŀǘ ǿƘƛŎƘ ǘƘŜ ǾŀƭǾŜ ƻǇŜƴǎ ǘƻ ǊŜƭƛŜǾŜ ǇǊŜǎǎǳǊŜ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ 
ǎŎǊŜǿ ƻƴ ǘƘŜ ǊŜƭŀȅ ǾŀƭǾŜ ƻǊ ōȅ ŎƘŀƴƎƛƴƎ ǿŜƛƎƘǘ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΦ ! ǇǊŜǎǎǳǊŜ ƎŀǳƎŜ ƛƴŘƛŎŀǘƛƴƎ 
ǳǇǎǘǊŜŀƳ ǇǊŜǎǎǳǊŜ ǎƘŀƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘΦ  

 

2.16.12 Diaphragm Valves  



 

плу 

 

 

5ƛŀǇƘǊŀƎƳ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎǘǊŀƛƎƘǘπǘƘǊƻǳƎƘ ŘŜǎƛƎƴ ǿƛǘƘ ƳƛƴƛƳŀƭ Ŧƭƻǿ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ 
ƎƭŀƴŘƭŜǎǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻƴŦƻǊƳƛƴƎ ǘƻ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ рмрсΦ  

 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǳǇ ǘƻ ǘǿƻ ŘǳǊŀōƭŜ ōƻŘȅ ǇŀǊǘǎ ŀƴŘ ǘƘŜ ŘƛŀǇƘǊŀƎƳΣ ŀƭƭ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜ 
ǿƛǘƘ ǊŜǇƭŀŎŜƳŜƴǘ ǇŀǊǘǎ ŦƻǊ Ŝŀǎȅ ƳŀƛƴǘŜƴŀƴŎŜΦ  

 

¢ƘŜ ŘƛŀǇƘǊŀƎƳ ǎƘŀƭƭ ōŜ ƳƻǳƭŘŜŘ ƛƴ ŀ ǊŜƛƴŦƻǊŎŜŘΣ ŦƭŜȄƛōƭŜ ƳŀǘŜǊƛŀƭ ƻŦ ŀ ƎǊŀŘŜ ǘƻ ǎǳƛǘ ǘƘŜ 
ǎǇŜŎƛŦƛŜŘ Řǳǘȅ ŀƴŘ ƭƛǉǳƛŘ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ Lƴ ǘƘŜ ƻǇŜƴ ǎǘŀǘŜ ǘƘŜ ŘƛŀǇƘǊŀƎƳ ǎƘŀƭƭ ƭƛŦǘ ŎƭŜŀǊ 
ŀƴŘ ƴƻǘ ƻōǎǘǊǳŎǘ ǘƘŜ Ŧƭƻǿ ƻŦ ƭƛǉǳƛŘΦ ¢ƘŜ ƛƴǘŜǊƴŀƭ ǎǳǊŦŀŎŜǎ ƻŦ ǘƘŜ ǾŀƭǾŜ ōƻŘȅ ǎƘŀƭƭ ŀƭǎƻ ōŜ ƭƛƴŜŘ 
ǿƛǘƘ ƳŀǘŜǊƛŀƭ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ŘƛŀǇƘǊŀƎƳ ŘǳǘȅΦ  

 

5ƛŀǇƘǊŀƎƳ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ƭŜŀƪπǘƛƎƘǘ ŀƴŘ ǎǳƛǘŀōƭŜ ŦƻǊ ǇǊŜǎǎǳǊŜǎ ǳǇ ǘƻ млōŀǊǎΦ  

 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻǇŜǊŀǘŜŘ ōȅ ƘŀƴŘ ǿƘŜŜƭ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƻƴ ǘƘŜ ŎƻƴǘǊŀŎǘ 
5ǊŀǿƛƴƎǎΦ IŀƴŘ ǿƘŜŜƭǎ ǎƘŀƭƭ ƘŀǾŜ ŀŘŜǉǳŀǘŜ ƭŜǾŜǊŀƎŜ ǘƻ ƎƛǾŜ ǘƘŜ ŎƭƻǎǳǊŜ ŜŦŦƻǊǘ ǊŜǉǳƛǊŜŘ ŀƴŘ ŀ 
ŦŀŎƛƭƛǘȅ ǘƻ ƭƻŎƪ ƛƴ ŀƴȅ ǇƻǎƛǘƛƻƴΦ  

 

²ƘŜǊŜ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎ ŘƛŀǇƘǊŀƎƳ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŜȄǘŜƴŘŜŘ ǎǇƛƴŘƭŜǎ 
ƻǊ ŜȄǘŜƴǎƛƻƴǎ ŦƻǊ ǇŜŘŜǎǘŀƭǎΦ  

  

2.16.13 Ball Float Valves  

 

.ŀƭƭ Ŧƭƻŀǘ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻƴ ǘƘŜ ƛƴƭŜǘ ǇƛǇŜ ǘƻ ŀ ǎǘƻǊŀƎŜ ǘŀƴƪ ŀƴŘ ǎƘŀƭƭ 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎƘǳǘ ƻŦŦ ǿƘŜƴ ǘƘŜ ǿŀǘŜǊ ǊŜŀŎƘŜǎ ŀ ǇǊŜŘŜǘŜǊƳƛƴŜŘ ƭŜǾŜƭΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ 
ǎƛƴƎƭŜπōŜŀǘ ǘȅǇŜ ǿƛǘƘ ōŀƭŀƴŎƛƴƎ Ǉƛǎǘƻƴ ŀƴŘ ŘƛǊŜŎǘ Ŧƭƻŀǘ ŀƴŘ ƭŜǾŜƭ ƻǇŜǊŀǘƛƻƴΦ  

 

±ŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ŀ ǿƻǊƪƛƴƎ ǇǊŜǎǎǳǊŜ ƻŦ мллл ƪtŀΦ ±ŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŘǊƻǇπǘƛƎƘǘ ǿƘŜƴ 
ǘƘŜȅ ŀǊŜ ƘŜƭŘ ǎƘǳǘ ōȅ ǘƘŜ ŦƭƻŀǘƛƴƎ ōŀƭƭΦ ±ŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŦƻǊ ƭŜŀƪŀƎŜ ŀǘ мллл ƪtŀ ǿƘŜƴ 
ǘƘŜȅ ǎƘŀƭƭ ōŜ ŘǊƻǇπǘƛƎƘǘΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŦƻǊ ōƻŘȅ ŀƴŘ ǾŀƭǾŜ ŜƭŜƳŜƴǘ ǎǘǊŜƴƎǘƘ ǿƛǘƘ ǘƘŜ ǾŀƭǾŜ 
ŎƭƻǎŜŘ ŀƴŘ ŀ ǘŜǎǘ ǇǊŜǎǎǳǊŜ ƻŦ мрлл ƪtŀ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ƛƴƭŜǘ ŜƴŘΦ  

 

±ŀƭǾŜǎ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ƻŦ ƳŜŎƘŀƴƛǘŜ Ŏŀǎǘ ƛǊƻƴ ǘƻ .{ мпрн DǊŀŘŜ ннл ǿƛǘƘ ƎǳƴƳŜǘŀƭ ǘǊƛƳ 
ǘƻ .{ мплл DǊŀŘŜ [DнΦ ¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ǊǳōōŜǊ ŦŀŎŜǎΦ ¢ƘŜ ōŀƭƭ Ŧƭƻŀǘ ǎƘŀƭƭ ōŜ ƳŀŘŜ 
ƛƴ ǘƛƴƴŜŘ ŎƻǇǇŜǊ ŀƴŘ ǘƘŜ Ŧƭƻŀǘ ƭŜǾŜǊ ǎƘŀƭƭ ōŜ ƳƛƭŘ ǎǘŜŜƭΦ  

 

2.16.14 Isolating Cocks  

 



 

плф 

 

CƻǊ ƛǎƻƭŀǘƛƻƴ ƻŦ ǎƳŀƭƭ ōƻǊŜ ǇƛǇŜ ǿƻǊƪ ǘŀǇǇƛƴƎ ŦƻǊ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŜǉǳƛǇƳŜƴǘΣ ŜǘŎΦΣ ŀƴŘ ŦƻǊ 
ƛƴŘƛǾƛŘǳŀƭ ŎƻƳǇƻƴŜƴǘ ƛǎƻƭŀǘƛƻƴΣ ǘƘŜ ŎƻŎƪǎ ǎƘŀƭƭ ōŜ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΣ лΦнр ǘǳǊƴ ōŀƭƭ ƻǊ ǇƭǳƎ ǾŀƭǾŜǎ 
ǿƛǘƘ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƘŀƴŘƭŜ ŀǊǊŀƴƎŜŘ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ƻǇŜƴ ŀƴŘ ŎƭƻǎŜŘ ǇƻǎƛǘƛƻƴǎΦ ²ƘŜǊŜ 
ǎǇŜŎƛŦƛŜŘΣ ƳŜŀƴǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǎŜŎǳǊƛƴƎ ǘƘŜ ǾŀƭǾŜ ōƻŘȅ ǘƻ ŀ ŦǊƻƴǘ ǇŀƴŜƭ ƻǊ ǊŜŀǊ ǎǳǊŦŀŎŜΦ  

 

²ƘŜǊŜ ŎƻǊǇƻǊŀǘƛƻƴ ŎƻŎƪǎ ŀǊŜ ǎǇŜŎƛŦƛŜŘΣ ǘƘŜǎŜ ǎƘŀƭƭ ōŜ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ŀōƻǾŜ ƛǎƻƭŀǘƛƴƎ ŎƻŎƪǎ ōǳǘ 
ǎƘŀƭƭ ƘŀǾŜ ŀ ŘŜǘŀŎƘŀōƭŜ ƪŜȅ ƘŀƴŘƭŜ ŦƻǊ ŦƛǘǘƛƴƎǎ ƻƴǘƻ ŀ ǎǉǳŀǊŜŘ ƻǇŜǊŀǘƛƴƎ ǎƘŀŦǘΣ ǘƘŜ ǎƘŀŦǘ ŜƴŘ 
ōŜƛƴƎ ƳŀǊƪŜŘ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ƻǇŜƴ ŀƴŘ ŎƭƻǎŜŘ ǾŀƭǾŜ ǇƻǎƛǘƛƻƴǎΦ  

 

2.16.15 Penstocks  

 

!ƭƭ ǇŜƴǎǘƻŎƪǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǊƛǎƛƴƎ ǘȅǇŜ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǘƘŜ ǎǇƛƴŘƭŜǎ ǎƘŀƭƭ ōŜ ƻŦ 
ŀŘŜǉǳŀǘŜ ǎƛȊŜ ǘƻ ŀǾƻƛŘ ōǳŎƪƛƴƎ ǳƴŘŜǊ ƭƻŀŘΦ  

 

!ƭƭ ǎǇƛƴŘƭŜ ƴǳǘǎ ǎƘŀƭƭ ōŜ ǎŜƭŦπŀƭƛƎƴƛƴƎ ŀƴŘ ǘƘŜƛǊ ƭŜƴƎǘƘ ǎƘŀƭƭ ōŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ǘǿƛŎŜ ǘƘŜ ǎǇƛƴŘƭŜ 
ŘƛŀƳŜǘŜǊΦ  

 

¢ƘŜ ǘƻǇ ǇŀǊǘ ƻŦ ǘƘŜ ǇŜƴǎǘƻŎƪ ŦǊŀƳŜǎ ǎƘŀƭƭ ōŜ ǎǳŦŦƛŎƛŜƴǘƭȅ Ǌƻōǳǎǘ ŀƴŘ ǎǳōǎǘŀƴǘƛŀƭ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ 
ŦǊŀƳŜǎ ōƻǿƛƴƎ ŀƴŘ ƛŦ ƴŜŎŜǎǎŀǊȅΣ ŀŘŘƛǘƛƻƴŀƭ ƘƻƭŘƛƴƎ Řƻǿƴ ōƻƭǘǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘΦ  

 

hƴ ǊŜŎǘŀƴƎǳƭŀǊ ǇŜƴǎǘƻŎƪǎ ǘƘŜ ƛƴǾŜǊǘǎ ǎƘŀƭƭ ōŜ ŦƭǳǎƘ ǿƛǘƘ ǊŜƴŜǿŀōƭŜ ǎȅƴǘƘŜǘƛŎ ǊǳōōŜǊ ǎŜŀƭǎ ƻƴ 
ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ŘƻƻǊΦ ¢ƘŜ ǊǳōōŜǊ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ 
ǘȅǇŜΦ  

 

tŜƴǎǘƻŎƪǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŜƴǎǳǊŜ ǿŀǘŜǊǘƛƎƘǘ ŎƭƻǎǳǊŜ ŀǘ ƳŀȄƛƳǳƳ ƘŜŀŘ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ 
ǎŜǊǾƛŎŜ  

 

aŀǘŜǊƛŀƭǎ ƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎƘŀƭƭ ōŜ ŀǎ ŦƻƭƭƻǿǎΥπ  

{ǘŜƳǎ ŀƴŘ {ǇƛƴŘƭŜǎ  π{ǘŀƛƴƭŜǎǎ ǎǘŜŜƭ  

{ǘŜƳ bǳǘǎ   πDǳƴ ƳŜǘŀƭ .{ мплл π [Dн  

{ŜŀƭƛƴƎ CŀŎŜǎ   π!ǇǇǊƻǇǊƛŀǘŜ ǘƻ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ǘƻ ōŜ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ ǎŜǊǾƛŎŜ  

CƛȄƛƴƎ ōƻƭǘǎΣ ƴǳǘǎ  π{ǘŀƛƴƭŜǎǎ ǎǘŜŜƭ  

ϧ ²ŀǎƘŜǊǎ  

 

{ƛƳǇƭŜ ǘŜƳǇƭŀǘŜ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀǎ ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜ ŀŦǘŜǊ ŀǇǇǊƻǾŀƭ ƻŦ ŘǊŀǿƛƴƎǎ ǘƻ ŜƴŀōƭŜ ǘƘŜ 
ŎƛǾƛƭ ŎƻƴǘǊŀŎǘƻǊ ǘƻ Ǉƻǎƛǘƛƻƴ ǘƘŜ ƘƻƭŜǎ ŦƻǊ ƘƻƭŘƛƴƎ Řƻǿƴ ōƻƭǘǎ ŦƻǊ ŀƭƭ ǇŜƴǎǘƻŎƪǎ ƻǾŜǊ мΦл Ƴ 
ǎǉǳŀǊŜΦ  



 

пмл 

 

 

2.16.16 Extension Spindles and Pedestals  

 

9ȄǘŜƴǎƛƻƴ ǎǇƛƴŘƭŜǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǎƛȊŜŘ ǘƻ ǇǊŜǾŜƴǘ ōǳŎƪƛƴƎ ŀƴŘ ǎƘŀƭƭ ōŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ 
ǾŀƭǾŜκǇŜƴǎǘƻŎƪ ǎǘŜƳ ōȅ ŀ ǎǳƛǘŀōƭŜ ŀŘŀǇǘŜǊ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ǘǿƻ ƳǳŦŦ ŎƻǳǇƭƛƴƎǎΣ ǎŎŀǊŦ ƭŀǇ ƧƻƛƴǘŜŘ 
ŀƴŘ ǇƛƴƴŜŘ ǿƛǘƘ ŀǘ ƭŜŀǎǘ ǘǿƻ ŎƻǳǇƭƛƴƎ Ƨƻƛƴǘǎ ƛƴŎƭǳŘŜŘΦ ¦ƴƛǾŜǊǎŀƭ Ƨƻƛƴǘǎ ŀƴŘ ǿŀǘŜǊǇǊƻƻŦ ǎƭŜŜǾŜǎ 
ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘΦ 9ȄǘŜƴǎƛƻƴ ǎǇƛƴŘƭŜǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ лулaпл ό9b 
уύ ǎǘŜŜƭΦ  

 

LƴǘŜǊƳŜŘƛŀǘŜ ōŜŀǊƛƴƎ ǎǳǇǇƻǊǘ ƻǊ ƎǳƛŘŜ ōǊŀŎƪŜǘǎ ƻŦ Ŏŀǎǘ ƛǊƻƴΣ ǿƛǘƘ ǎƭƻǘǘŜŘ ƘƻƭŜŘ ŦƻǊ ǎƛǘŜ 
ŀŘƧǳǎǘƳŜƴǘΣ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ƭƻƴƎ ǎƘŀŦǘǎ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅΦ .ŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ƻŦ t¢C9 ƻǊ ǎƛƳƛƭŀǊ 
ŀǇǇǊƻǾŜŘ ǘȅǇŜΦ  

 

tŜƴǎǘƻŎƪ ŀƴŘ ǾŀƭǾŜ ǇŜŘŜǎǘŀƭǎ ǎƘŀƭƭ ōŜ ƻŦ Ŏŀǎǘ ƛǊƻƴ ƻǊ ƘŜŀǾȅ ŘǳǘȅΣ ǿŜƭŘŜŘΣ ƳƛƭŘ ǎǘŜŜƭ 
ŎƻƴǎǘǊǳŎǘƛƻƴΣ ǿƛǘƘ ŀ ǎǳōǎǘŀƴǘƛŀƭ ōŀǎŜǎ ŀƴŘ ŦƛȄƛƴƎ ǇǊƻǾƛǎƛƻƴΦ ¢ƘŜ ōŀǎŜ ŀƴŘ ǘƻǇ ƻŦ ǘƘŜ ǇŜŘŜǎǘŀƭǎ 
ǎƘŀƭƭ ōŜ ƳŀŎƘƛƴŜŘ ƴƻǊƳŀƭ ǘƻ ǘƘŜ ŀȄƛǎ ƻŦ ǘƘŜ ŘǊƛǾŜ ǎƘŀŦǘΦ  

 

²ƘŜǊŜ ƴŜŎŜǎǎŀǊȅΣ ǎǳǇǇƻǊǘ ƎǳƛŘŜ ōǳǎƘŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ŀǘ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ǇŜŘŜǎǘŀƭΦ  

 

¢ƘŜ ǇŜŘŜǎǘŀƭ ƘŜƛƎƘǘ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ƘŀƴŘ ǿƘŜŜƭ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ м ƳŜǘŜǊ ŀōƻǾŜ ǘƘŜ 
ƻǇŜǊŀǘƻǊϥǎ ŦƭƻƻǊ ƭŜǾŜƭΦ  

 

/ƻǾŜǊ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ǘȅǇŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ ǊƛǎƛƴƎ ǎǇƛƴŘƭŜǎ ǘƻ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜ ǘƘŜƳ ǿƘŜƴ 
ƛƴ ǘƘŜ Ŧǳƭƭȅ ǊŀƛǎŜŘ ǇƻǎƛǘƛƻƴΦ  

 

2.17 Instruments and Ancillaries  

 

2.17.1 General  

 

!ƭƭ ƛƴǎǘǊǳƳŜƴǘǎΣ ƎŀǳƎŜǎ ŀƴŘ ŎƻƴǘǊƻƭ ŜǉǳƛǇƳŜƴǘΣ ǿƘƛŎƘ ǇŜǊŦƻǊƳ ǎƛƳƛƭŀǊ ŘǳǘƛŜǎΣ ǎƘŀƭƭ ōŜ ƻŦ 
ǳƴƛŦƻǊƳ ǘȅǇŜ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ²ƻǊƪǎ ƛƴ ƻǊŘŜǊ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ 
ǘƘŜ ǎǘƻŎƪƛƴƎ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎΦ  

 

tŀƴŜƭ ƳƻǳƴǘŜŘ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ƘŀǾŜ ŘŀƳǇπǇǊƻǘŜŎǘƛƴƎ ŀƴŘ ŘǳǎǘπǇǊƻǘŜŎǘƛƴƎ ŎŀǎŜǎΦ 
LƴǎǘǊǳƳŜƴǘ ƳƻǳƴǘŜŘ ƻǳǘǎƛŘŜ ƛƴǎǘǊǳƳŜƴǘ ǇŀƴŜƭǎ ǎƘŀƭƭ ƘŀǾŜ ǿŜŀǘƘŜǊǇǊƻƻŦ ŀƴŘ ŘǳǎǘǇǊƻƻŦ ŎŀǎŜǎΦ 
LƴǎǘǊǳƳŜƴǘ ŎŀǎŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŎƻǊǊƻǎƛƻƴπǊŜǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭ ƻǊ ŦƛƴƛǎƘΦ LƴǎǘǊǳƳŜƴǘ ǎŎǊŜǿǎ όǳƴƭŜǎǎ 
ŦƻǊƳƛƴƎ ǇŀǊǘ ƻŦ ŀ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘύ ǎƘŀƭƭ ōŜ ƻŦ ōǊŀǎǎ ƻǊ ōǊƻƴȊŜΦ !ŎŎŜǎǎ ǘƻ ǘŜǊƳƛƴŀƭ 
ŎƻƳǇŀǊǘƳŜƴǘǎ ƻŦ ƛƴǎǘǊǳƳŜƴǘǎ ƳƻǳƴǘŜŘ ƻǳǘǎƛŘŜ ǇŀƴŜƭǎ ƻǊ ƻǘƘŜǊ ŜƴŎƭƻǎǳǊŜǎ ǎƘŀƭƭ ƴƻǘ ŜȄǇƻǎŜ 
ŀƴȅ ǿƻǊƪƛƴƎ ǇŀǊǘΣ aƻǾƛƴƎ ǇŀǊǘǎ ŀƴŘ ŎƻƴǘŀŎǘǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǇǊƻǘŜŎǘŜŘ  



 

пмм 

 

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ǎƘŀƭƭ ōŜ ŦƛƴƛǎƘŜŘ ƛƴ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǎǘŀƴŘŀǊŘ ŎƻƭƻǳǊΦ LƴǎǘǊǳƳŜƴǘ 
Řƛŀƭǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǳŎƘ ƳŀǘŜǊƛŀƭǎ ǘƘŀǘ ƴƻ ǇŜŜƭƛƴƎ ƻǊ ŘƛǎŎƻƭƻǊŀǘƛƻƴ ǿƛƭƭ ǘŀƪŜ ǇƭŀŎŜ ǿƛǘƘ ŀƎŜΦ  

 

tƭŀƴǘπƳƻǳƴǘŜŘ ƛƴŘƛŎŀǘƻǊǎ ŀƴŘ ƎŀǳƎŜǎ ǎƘŀƭƭ ōŜ ǎƛȊŜŘ ǘƻ ƎƛǾŜ Ŧǳƭƭ ƭŜƎƛōƛƭƛǘȅ ǿƘŜƴ ǾƛŜǿŜŘ ŦǊƻƳ ŀ 
Ǉƻǎƛǘƛƻƴ ǿƛǘƘ ŎƻƴǾŜƴƛŜƴǘ ŀƴŘ Ŝŀǎȅ ŀŎŎŜǎǎ ƻǊ ŦǊƻƳ ǘƘŜ Ǉƻƛƴǘ ŀǘ ǿƘƛŎƘ ŀƴ ƻǇŜǊŀǘƛƻƴ ǊŜǉǳƛǊƛƴƎ 
ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ǘƘŜ ƎŀǳƎŜ ƛǎ ǇŜǊŦƻǊƳŜŘΦ ¢ƘŜ ƳƛƴƛƳǳƳ ŘƛŀƳŜǘŜǊ ŦƻǊ ŀƴȅ ƎŀǳƎŜ ǎƘŀƭƭ ōŜ млл ƳƳ 
ŜȄŎŜǇǘ ǿƘŜǊŜ ŦƻǊƳƛƴƎ ǇŀǊǘ ƻŦ ǎǘŀƴŘŀǊŘ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎ ǎǳŎƘ ŀǎ ŀƛǊ ǎŜǘǎΦ  

 

5ƛŀƭǎ ŀƴŘ ōŜȊŜƭǎ ǎƘŀƭƭ ōŜ ƻŦ ōǊƻƴȊŜ ŀƴŘ ƛƴǘŜǊƴŀƭ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΣ ōǊƻƴȊŜ 
ƻǊ ƻǘƘŜǊ ŎƻǊǊƻǎƛƻƴπǊŜǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭǎΦ  

 

9ǉǳƛǇƳŜƴǘ ƳƻǳƴǘŜŘ ƛƴ ŜƴŎƭƻǎǳǊŜ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ ŀǘ ǘƘŜ ƳŀȄƛƳǳƳ 
ƛƴǘŜǊƴŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ǇƻǎǎƛōƭŜ ƛƴ ǎŜǊǾƛŎŜΣ ŘǳŜ ŀŎŎƻǳƴǘ ōŜƛƴƎ ǘŀƪŜƴ ƻŦ ƛƴǘŜǊƴŀƭƭȅπƎŜƴŜǊŀǘŜŘ ƘŜŀǘ 
ŀƴŘ ƘŜŀǘ ŘƛǎǎƛǇŀǘŜŘ ōȅ ƻǘƘŜǊ ǇƭŀƴǘΦ !ƭƭ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŀŘŜǉǳŀǘŜƭȅ ŀƴŘ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ 
ōŜ ŘŜǎƛƎƴŜŘ ǎƻ ǘƘŀǘ ŎƘŀƴƎŜǎ ƻŦ ŎƻƳǇƻƴŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǿƛǘƘƛƴ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ 
ǘƻƭŜǊŀƴŎŜǎ ǎƘŀƭƭ ƴƻǘ ŀŦŦŜŎǘ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǇƭŀƴǘΦ !ƭƭ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ 
ƻǇŜǊŀǘŜ ǿƛǘƘƻǳǘ ŀǊǘƛŦƛŎƛŀƭ ŎƻƻƭƛƴƎΦ LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ǿƛǘƘŘǊŀǿŀōƭŜ ŦǊƻƳ ŎŀǎŜǎ ǿƛǘƘƻǳǘ 
ƛƴǘŜǊǊǳǇǘƛƴƎ ǘƘŜƛǊ ŎƛǊŎǳƛǘǎΦ  

 

9ǉǳƛǇƳŜƴǘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ǿƛǘƘƻǳǘ 
ŘŀƳŀƎŜ ƛŦ ǘƘŜ ƘŜŀǘŜǊǎ ŀǊŜ ƭŜŦǘ ƻƴ ŎƻƴǘƛƴǳƻǳǎƭȅΦ  

 

aŜŀǎǳǊƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ƘŀǾŜ ȊŜǊƻ ŀƴŘ ǎǇŀƴ ŀŘƧǳǎǘƳŜƴǘΦ  

 

LƴǎǘǊǳƳŜƴǘǎ ƴƻǘ ƳƻǳƴǘŜŘ ƛƴ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀƭƭ ōǊŀŎƪŜǘǎΣ ǎǘŀƴŘǎΣ 
ǎǳǇǇƻǊǘƛƴƎ ǎǘŜŜƭ ǿƻǊƪ ŀƴŘ ǿŜŀǘƘŜǊǇǊƻƻŦ ŜƴŎƭƻǎǳǊŜǎ όǎŜǇŀǊŀǘŜ ŦǊƻƳ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŎŀǎŜǎύ 
ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǎŜŎǳǊƛƴƎ ǘƘŜƳ ƛƴ ǘƘŜƛǊ ǿƻǊƪƛƴƎ Ǉƻǎƛǘƛƻƴǎ ŀƴŘ ŀŦŦƻǊŘƛƴƎ ŎƻƳǇƭŜǘŜ ǇǊƻǘŜŎǘƛƻƴ ŀǘ 
ŀƭƭ ǘƛƳŜǎ ƛƴŎƭǳŘƛƴƎ ǇŜǊƛƻŘǎ ƻŦ ǎŜǊǾƛŎƛƴƎΣ ŀŘƧǳǎǘƳŜƴǘΣ ŎŀƭƛōǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜΦ LƴǎǘǊǳƳŜƴǘǎ 
ƳƻǳƴǘŜŘ ƛƴ ƻǇŜƴ ŀǊŜŀǎΣ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ ǾŀƴŘŀƭƛȊŜŘΣ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƛƴ ƭƻŎƪŀōƭŜ ǾŀƴŘŀƭ ǇǊƻƻŦ 
ōƻȄŜǎΦ  

 

2.17.2 Water Meters  

 

²ŀǘŜǊ ƳŜǘŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƛƴπƭƛƴŜ ƘŜƭƛŎŀƭ ǾŀƴŜ ǘȅǇŜ ŎƻƴŦƻǊƳƛƴƎ ǘƻ ǘƘŜ /ƭŀǎǎ . ǊŜǉǳƛǊŜƳŜƴǘǎ 
ƻŦ .{ ртнуΦ  

 

aŜǘŜǊǎ ǎƘŀƭƭ ƘŀǾŜ ŦƭŀƴƎŜŘ Ŏŀǎǘ {D ƛǊƻƴ ŎŀǎƛƴƎǎ ǘƻ .{ нтуф ŎƻŀǘŜŘ ǿƛǘƘ ǘǿƻπǇŀŎƪ ŜǇƻȄȅ ŜƴŀƳŜƭΦ  

 



 

пмн 

 

¢ƘŜ ǊƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ǿƛǘƘ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ǎƘŀŦǘǎΦ  

 

¢ƘŜ ŎƻǳƴǘŜǊ ŎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ƘƛƴƎŜŘ ǇƻƭȅŀŎŜǘŀƭ ƻǊ ōǊŀǎǎ ŎƻǾŜǊ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ 
ŎƻǳƴǘŜǊ ŦŀŎŜ ŦǊƻƳ ŘƛǊǘ ŀƴŘ ŘŀƳŀƎŜΦ  

 

¢ƘŜ ƳŜǘŜǊ ǎƘŀƭƭ ōŜ ŦƭŀƴƎŜŘ ǘƻ .{ прлп ŀƴŘ ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀ ƭƻǿ ƭƻǎǎ ǎǘǊŀƛƴŜǊ ǘƻ 
ǇǊŜǾŜƴǘ ŀƴȅ ƭŀǊƎŜ ǇŀǊǘƛŎƭŜǎ ƛƴ ǘƘŜ ǿŀǘŜǊ ŦǊƻƳ ŎƭƻƎƎƛƴƎ ƻǊ ŘŀƳŀƎƛƴƎ ǘƘŜ ƳŜǘŜǊΦ  

 

2.17.3 Ultrasonic Water Meters  

 

¦ƭǘǊŀǎƻƴƛŎ ǿŀǘŜǊ ƳŜǘŜǊǎ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ǎŜƭŦ ŎƻƴǘŀƛƴŜŘ ƛƴǘŜƎǊŀǘŜŘ ƳŜŀǎǳǊƛƴƎ ƛƴǎǘǊǳƳŜƴǘ ǘƘŀǘ 
ŘŜǘŜǊƳƛƴŜǎ ŀƴŘ ŘƛǎǇƭŀȅǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǿŀǘŜǊ ŦƭƻǿƛƴƎ ǘƘǊƻǳƎƘ ƛǘ ōȅ ƳŜŀǎǳǊƛƴƎ ǘƘŜ 
ǾŜƭƻŎƛǘȅ ƻŦ ǿŀǘŜǊ ƛƴŘƛǊŜŎǘƭȅ ǳǎƛƴƎ ŜȄǘŜǊƴŀƭ ǳƭǘǊŀǎƻƴƛŎ  ǎŜƴǎƻǊǎΣ ŀƴŘ ŎƻƴŦƻǊƳ ǘƻ L{h ǎǘŀƴŘŀǊŘǎ ŦƻǊ 
¦ƭǘǊŀǎƻƴƛŎ  Cƭƻǿ ƳŜǘŜǊǎΦ 

¢ƘŜ ǳƴƛǘ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǿƛǘƘǎǘŀƴŘƛƴƎ ǇǊŜǎǎǳǊŜ ƻŦ tb мл ǿƛǘƘ ŀ ǇǊƻǘŜŎǘƛƻƴ Ŏƭŀǎǎ ƻŦ LtстΣ ǿƘƛƭŜ 
ƳŀƛƴǘŀƛƴƛƴƎ ŀƴ ŀŎŎǳǊŀŎȅ ƻŦ ҕ лΦр҈Φ 9ƳǇǘȅ ǇƛǇŜ ŘŜǘŜŎǘƛƻƴΣ Ŧƭƻǿ ŘƛǊŜŎǘƛƻƴ ŀƴŘ ǎŜƭŦπŘƛŀƎƴƻǎǘƛŎ 
ŦŜŀǘǳǊŜǎ ǎƘŀƭƭ ōŜ ōǳƛƭǘ ƛƴ ŦŜŀǘǳǊŜǎ ǿƛǘƘ ǎƛƳǇƭŜ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ŎŀƭƛōǊŀǘƛƻƴΦ 

¢ƘŜ Řŀǘŀ ƻǳǘǇǳǘǎ ǎƘŀƭƭ ōŜ ōȅ ƳŜŀƴǎ ƻŦ ŀƴ [/5 ς ƛƴŘƛŎŀǘƻǊΣ ŎǳǊǊŜƴǘ ƻǳǘǇǳǘ ŀƴŘ ǇǳƭǎŜ ƻǳǘǇǳǘΣ 
ŀƭƭƻǿƛƴƎ ŦƻǊ ǘƘŜ ǊŜŀŘƛƴƎ ƻŦ ŎǳƳǳƭŀǘƛǾŜ Ŧƭƻǿǎ ŀƴŘ ǊŜŀƭ ǘƛƳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǿƛǘƘ ǾƻƭǳƳŜǎ ƛƴŘƛŎŀǘŜŘ 
ƛƴ ŎǳōƛŎ ƳŜǘŜǊ ǇŜǊ ƘƻǳǊΦ ¢ƘŜ ŘŜǾƛŎŜ ǎƘŀƭƭ ŀƭǎƻ ƘŀǾŜ ŀ ȊŜǊƻ Ǉƻƛƴǘ ŀŘƧǳǎǘƳŜƴǘΦ 

¢ƘŜ ǇƻǿŜǊ ǎƻǳǊŎŜ ǎƘŀƭƭ ōŜ ŦǊƻƳ Ƴŀƛƴǎ ŜƭŜŎǘǊƛŎƛǘȅ ǿƛǘƘ ŜƭŜŎǘǊƛŎŀƭ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ŀƎŀƛƴǎǘ ŎǳǊǊŜƴǘ 
ǎǳǊƎŜǎ ŀƴŘ ǎǇƛƪŜǎΦ ! ǊŜŎƘŀǊƎŜŀōƭŜ ōŀǘǘŜǊȅ ǇŀŎƪ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ǎƻ ǘƘŀǘ ŘǳǊƛƴƎ ǇƻǿŜǊ ƻǳǘŀƎŜΣ 
Ŧƭƻǿǎ Ŏŀƴ ōŜ Ŏƻƴǘƛƴǳŀƭƭȅ ƳŜŀǎǳǊŜŘ ŦƻǊ ŀ ǇŜǊƛƻŘ ƻŦ нп ƘƻǳǊǎΦ !ƭƭ ƴŜŎŜǎǎŀǊȅ ŎŀōƭƛƴƎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ 
ŘŜǾƛŎŜǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΦ 

¢ƘŜ ǳƴƛǘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦǊƻƳ ƴƻƴπŎƻǊǊƻǎƛǾŜ ƳŀǘŜǊƛŀƭΦ 

¢ƘŜ ǳƭǘǊŀǎƻƴƛŎ Ŧƭƻǿ ƳŜǘŜǊ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǿƛǘƘ ŦƭŀƴƎŜ ŜƴŘ ŎƻƴƴŜŎǘƛƻƴǎΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƘŜ ǳƴƛǘ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƛƴ ŀ ǿŀǘŜǊ 
ƳŜǘŜǊ ŎƘŀƳōŜǊ ǿƛǘƘ ƭƻŎƪŀōƭŜ ƭƛŘΦ 

 

2.17.4 Level Meters, Switches and Indicators  

 

[ŜǾŜƭ ǘǊŀƴǎƳƛǘǘŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŦƭƻŀǘΣ ǇǊŜǎǎǳǊŜ ōǳƭōΣ ŘƛǎǇƭŀŎŜǊΣ ŀƴŘ ŘƛŀǇƘǊŀƎƳ ƻǊ ŀƛǊπōǳōōƭŜǊ 
ǘȅǇŜǎΦ Cƭƻŀǘ ƻǇŜǊŀǘŜŘ ǘǊŀƴǎƳƛǘǘŜǊǎ ǎƘŀƭƭ ƘŀǾŜ ŎƻǳƴǘŜǊǿŜƛƎƘǘǎΦ Cƭƻŀǘǎ ŀƴŘ ŘƛǎǇƭŀŎŜǊǎ ƻŦ 
ǘǊŀƴǎƳƛǘǘŜǊǎ ŀƴŘ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŎƻǊǊƻǎƛƻƴπǊŜǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ǿƛǘƘ 
ŜǇƻȄȅ ǊŜǎƛƴΦ  

 

[ŜǾŜƭ ǎǿƛǘŎƘŜǎ ƻŦ ǘƘŜ ōǳƻȅŀƴŎȅ ǘȅǇŜ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀ ƳŜǊŎǳǊȅ ǎǿƛǘŎƘ ǿƛǘƘ ŎƘŀƴƎŜƻǾŜǊ ŀŎǘƛƻƴ 
ŜƴŎƭƻǎŜŘ ƛƴ ŀ ƴƻƴπŎƻǊǊƻǎƛǾŜ ƳŀǘŜǊƛŀƭΦ ! ōŀƭŀƴŎŜ ǿŜƛƎƘǘ ǎƘŀƭƭ ŀƭǎƻ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ǎǿƛǘŎƘ 
ǘƻ ŎƻǳƴǘŜǊŀŎǘ ǘƘŜ ōǳƻȅŀƴŎȅ ŜŦŦŜŎǘ ŦƻǊ ǘƘŜ ǎǇŜŎƛŦƛŎ ƎǊŀǾƛǘȅ ƻŦ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ŦƭǳƛŘΦ ¢ƘŜ ŎƻƴƴŜŎǘƛƴƎ 
ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ƛƴǘƻ ǘƘŜ ǎǿƛǘŎƘΦ  

 

.ǳƻȅŀƴŎȅ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ƻŦ ǘǿƻ ƳŜǘŜǊǎ ƻŦ ǎǇŀǊŜ ŎƻƴƴŜŎǘƛƴƎ ŎŀōƭŜ 
ƴŜŀǘƭȅ ŎƻƛƭŜŘ ŀǘ ŀ ǎǳǇǇƻǊǘƛƴƎ ōǊŀŎƪŜǘΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΦ 



 

пмо 

 

¢ƘŜ ŎƻƴƴŜŎǘƛƴƎ ŎŀōƭŜ ŦƛȄƛƴƎ ǎƘŀƭƭ ŦŀŎƛƭƛǘŀǘŜ ŀƴȅ ŀƭǘŜǊŀǘƛƻƴ ƛƴ ƻǇŜǊŀǘƛƴƎ ƭŜǾŜƭ ǿƛǘƘƛƴ ǘƘŜ ƭƛƳƛǘ ƻŦ 
ǘƘŜ ǎǇŀǊŜ ŎŀōƭŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀōƻǾŜΦ  

 

[ŜǾŜƭ ǎǿƛǘŎƘŜǎ ƻǇŜǊŀǘƛƴƎ ƻƴ ǘƘŜ ŎƻƴŘǳŎǘƛǾƛǘȅ ǇǊƛƴŎƛǇƭŜ ǎƘŀƭƭ ƘŀǾŜ ǘƘǊŜŜ ŜƭŜŎǘǊƻŘŜǎ ǇŜǊ ǊŜƭŀȅ ƻǊ 
ŎƻƴǘǊƻƭ ǳƴƛǘ ŜȄŎŜǇǘ ǿƘŜǊŜ ŀ ŘƛŦŦŜǊŜƴǘƛŀƭ ōŜǘǿŜŜƴ ǘƘŜ ϦŎǳǘπƛƴ ŀƴŘ ŎǳǘπƻǳǘϦ ǾŀƭǾŜǎ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ 
ƻǊ ǿƘŜǊŜ ǘǿƻ ƻǊ ƳƻǊŜ ǊŜƭŀȅǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ǾŜǎǎŜƭΣ ǿƘŜƴ ŀ ŎƻƳƳƻƴ ϦŜŀǊǘƘϦ 
ŜƭŜŎǘǊƻŘŜ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ  

 

9ƭŜŎǘǊƻŘŜǎ ŦƻǊ ǘƘŜ ǎŀƳŜ ǾŜǎǎŜƭ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ŀ ŎƻƳƳƻƴ ǇƭŀǘŜΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƛƴ 
ǎŜŎǘƛƻƴ ƛŦ ŘŜǎƛǊŀōƭŜ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƘŀƴŘƭƛƴƎΦ 9ƭŜŎǘǊƻŘŜ ƘŜŀŘ ǎƘŀƭƭ ǇŜǊƳƛǘ ŀƴ ŀŘƧǳǎǘƳŜƴǘ ƛƴ Ґ пр ƻǊ 
Ґ фл ƻǇŜǊŀǘƛƴƎ ƭŜǾŜƭǎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ флƳƳ ǿƛǘƘƻǳǘ ƴŜŎŜǎǎƛǘŀǘƛƴƎ ŎǳǘǘƛƴƎ ƻǊ ŜȄǘŜƴŘƛƴƎ 
ŜƭŜŎǘǊƻŘŜǎΦ  

 

9ƭŜŎǘǊƻŘŜǎ ƛƴǎǳƭŀǘŜŘ ŦƻǊ Ƴƻǎǘ ƻŦ ǘƘŜƛǊ ƭŜƴƎǘƘ ŀǊŜ ǇǊŜŦŜǊǊŜŘΦ ¢ƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ŜƭŜŎǘǊƻŘŜǎ ŀƴŘ 
Ǉƻƛƴǘǎ ƻŦ ƛƴǘŜǊƳŜŘƛŀǘŜ ǎǳǇǇƻǊǘ ǎƘŀƭƭ ōŜ ŎƭƻǎŜ ǎƻ ǘƘŀǘ ƴƻ ōŜƴŘƛƴƎ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻŘŜǎ ƻŎŎǳǊǎ ǳƴŘŜǊ 
Ǉƭŀƴǘ ƻǇŜǊŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴǎΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ǘŜƳǇƻǊŀǊȅ ōŜƴŘƛƴƎΦ  

 

wŜƭŀȅ ǳƴƛǘǎ ƻǇŜǊŀǘƛƴƎ ǿƛǘƘ ƭŜǾŜƭ ŜƭŜŎǘǊƻŘŜǎ ǎƘŀƭƭ ƘŀǾŜ ŀŘƧǳǎǘŀōƭŜ ǎŜƴǎƛǘƛǾƛǘȅΦ 9ƭŜŎǘǊƻŘŜǎ ŦƻǊ ǳǎŜ 
ƛƴ ŦƭǳƛŘ ƻŦ ƭƻǿ ƻǊ ǾŀǊƛŀōƭŜ ŎƻƴŘǳŎǘƛǾƛǘȅ ǎƘŀƭƭ ƘŀǾŜ ŎƻƴŘǳŎǘƛǾƛǘȅ ŘƛǎŎǎΦ  

 

tǊƻǇǊƛŜǘŀǊȅ ƭŜǾŜƭ ƛƴŘƛŎŀǘƻǊǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ ŦŀŎŜǎ ƻŦ ǎǘƻǊŀƎŜ ǘŀƴƪǎ ŀƴŘ ǇǊŜǎǎǳǊŜ 
ǾŜǎǎŜƭǎ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǎƘƻǿƴ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎΦ ¢ƘŜ ƛƴŘƛŎŀǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ 
ŀǇǇǊƻǾŜŘ ƳŀƴǳŦŀŎǘǳǊŜΦ ¢ƘŜ ŘŜǘŀƛƭǎ ƻŦ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ ¢ƘŜ 
ƛƴŘƛŎŀǘƻǊǎ ǎƘŀƭƭ ŎƭŜŀǊƭȅ ǎƘƻǿ ǘƘŜ ǿŀǘŜǊ ƭŜǾŜƭ ǿƛǘƘƛƴ ǘƘŜ ǘŀƴƪ ƻǊ ǾŜǎǎŜƭ ǳƴŘŜǊ ŀƭƭ ŎƻƴŘƛǘƛƻƴǎΦ 
CƭƻƻŘƭƛƎƘǘƛƴƎ ŀƛƳƛƴƎ ŀƴƎƭŜǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ŀƴŘ ŀŘƧǳǎǘŜŘ ƻƴ ǎƛǘŜ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƭŜǾŜƭ 
ƛƴŘƛŎŀǘƻǊǎ ŀǊŜ ǾƛǎƛōƭŜ ŀǘ ŀƭƭ ǘƛƳŜǎΦ  

  

2.17.5 Pressure Meters and Switches  

 

tǊŜǎǎǳǊŜ ƎŀǳƎŜǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ мтулΦ tǊŜǎǎǳǊŜ ƎŀǳƎŜǎΣ ǘǊŀƴǎƳƛǘǘŜǊǎ ŀƴŘ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ 
ƘŀǾŜ ƻǾŜǊ ǊŀƴƎŜ ǇǊƻǘŜŎǘƛƻƴΦ bƻ ǇƭŀǎǘƛŎ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƛƴ ǘƘŜƛǊ ŎƻƴǎǘǊǳŎǘƛƻƴΦ LƴǘŜǊƴŀƭ 
ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΣ ōǊƻƴȊŜ ƻǊ ŀǇǇǊƻǾŜŘ ŎƻǊǊƻǎƛƻƴπǊŜǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭΦ tǊŜǎǎǳǊŜ 
ƎŀǳƎŜǎ ǎƘŀƭƭ ƘŀǾŜ ŎƻƴŎŜƴǘǊƛŎ ǎŎŀƭŜǎΦ  

 

²ƘŜǊŜ ŎƻƳǇŜƴǎŀǘƛƻƴ ƻŦ ƳƻǊŜ ǘƘŀƴ н҈ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǎǇŀƴ ƛǎ ƴŜŜŘŜŘ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ 
ƭŜǾŜƭ ōŜǘǿŜŜƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ǘƘŜ ǘŀǇǇƛƴƎ ǇƻƛƴǘΣ ǘƘŜ ǊŜŀŘƛƴƎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŀŘƧǳǎǘŜŘ 
ŀƴŘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŎƻƳǇŜƴǎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƳŀǊƪŜŘ ƻƴ ǘƘŜ ŘƛŀƭΦ  

 

2.18 Painting and Protective Coatings  
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2.18.1 Paint General  

 

!ƭƭ Ǉŀƛƴǘǎ ǎƘŀƭƭ ōŜ ƻōǘŀƛƴŜŘ ƻƴƭȅ ŦǊƻƳ ǎǳǇǇƭƛŜǊǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ 
ŀƎǊŜŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀƭƭ Ǉŀƛƴǘǎ ŦƻǊƳƛƴƎ ǇŀǊǘ ƻŦ ŀƴȅ ƻƴŜ ǇŀƛƴǘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ƻōǘŀƛƴŜŘ 
ŦǊƻƳ ǘƘŜ ǎŀƳŜ ǎƻǳǊŎŜǎΦ tŀƛƴǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ƛƴ ǎŜŀƭŜŘ ŎƻƴǘŀƛƴŜǊǎ ƻŦ ƴƻǘ ƳƻǊŜ ǘƘŀƴ р ƭƛǘŜǊǎ 
ŎŀǇŀŎƛǘȅΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƛƴ ǎǘǊƛŎǘ ǊƻǘŀǘƛƻƴΦ  

 

!ƭƭ ǇƛƎƳŜƴǘ ŀƴŘ ŦƛƭƭŜǊǎ ǳǎŜŘ ƛƴ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ Ǉŀƛƴǘǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ .ǊƛǘƛǎƘ 
{ǘŀƴŘŀǊŘǎΦ  

 

tŀƛƴǘƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ǎǇŜŎƛŦƛŎ ƛǘŜƳǎ ŀǊŜ ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ /ƭŀǳǎŜǎΦ  

 

 

2.18.2 Painting General  

 

!ƭƭ ƛǘŜƳǎ ƻŦ ǎǘǊǳŎǘǳǊŀƭ ǎǘŜŜƭǿƻǊƪΣ ƳŜŎƘŀƴƛŎŀƭ ƳŀŎƘƛƴŜǊȅΣ ǾŀƭǾŜǎΣ ŀƴŘ ǇƛǇŜ ǿƻǊƪΣ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ 
ǘƘŜ /ƻƴǘǊŀŎǘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ƘŀǾƛƴƎ ŀ ƳŜǘŀƭ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ƻƴŜ ƻŦ ǘƘŜ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǘŀōǳƭŀǘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘƛǎ {ŜŎǘƛƻƴΦ  

 

tǊŜǇŀǊŀǘƛƻƴΣ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǿƻǊƪ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ рпфоΦ  

 

2.18.3 Preparation of Surfaces of Receive Paint  

 

.ŜŦƻǊŜ Ǉŀƛƴǘ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ŀƴȅ ǎǳǊŦŀŎŜ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎǳǊŦŀŎŜ ǇǊŜǇŀǊŀǘƛƻƴΣ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ 
/ƻƴǘǊŀŎǘΣ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ π  

όƛύ .ŀǊŜ aŜǘŀƭ {ǳǊŦŀŎŜǎ  
όŀύ .ƭŀǎǘ /ƭŜŀƴƛƴƎ  
.ƭŀǎǘ ŎƭŜŀƴƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ǘƻ ŀ ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘ ƻŦ .{ тлтф ǎŜŎƻƴŘ ǉǳŀƭƛǘȅΣ 
ǳƴƭŜǎǎ ǎǘŀǘŜŘ ŜƭǎŜǿƘŜǊŜΣ ǳǎƛƴƎ ŎƘƛƭƭŜŘ ƛǊƻƴ ƎǊƛǘ ƻǊ ǎƘƻǘ ǘƻ ƎǊŀŘŜ DмтΣ {мт ƻǊ ŦƛƴŜǊΦ  

 

¢ƘŜ ŀōǊŀǎƛǾŜ ǳǎŜŘ ŦƻǊ ōƭŀǎǘƛƴƎ ǎƘŀƭƭ ōŜ ŦǊŜŜ ŦǊƻƳ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ŀƴŘ ŀƴȅ ǊŜŎƻǾŜǊŜŘ 
ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ ƳŀȄƛƳǳƳ ŀƳǇƭƛǘǳŘŜΣ 
όǇŜŀƪ ǘƻ ǘǊƻǳƎƘύΣ ƻŦ ǘƘŜ ōƭŀǎǘ ŎƭŜŀƴŜŘ ǎǳǊŦŀŎŜ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ млл ƳƛŎǊƻƴǎΦ {ǳǊŦŀŎŜǎ ǎƘŀƭƭ 
ōŜ ǇǊƻǘŜŎǘŜŘ ǿƛǘƘƛƴ ŦƻǳǊ ƘƻǳǊǎ ƻŦ ƘŀǾƛƴƎ ōŜŜƴ ōƭŀǎǘ ŎƭŜŀƴŜŘΦ  

  

όōύ tƛŎƪƭƛƴƎ  
{ǘŜŜƭ ǎƘŀƭƭ ōŜ ǇƛŎƪƭŜŘ ōȅ ǘƘŜ ϦCƻƻǘƴŜǊϦ ǇǊƻŎŜǎǎΣ ŀǎ ŘŜŦƛƴŜŘ ƛƴ .{ рпфоΣ ǘƘŜ ŦƛǊǎǘ ǇǊƛƳƛƴƎ 
Ŏƻŀǘ ƻŦ Ǉŀƛƴǘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ŀǎ ǎƻƻƴ ŀǎ ǘƘŜ ǎǘŜŜƭ ƘŀŘ ŘǊƛŜŘ ŀƴŘ ƛǎ ǎǘƛƭƭ ǿŀǊƳΦ 
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όŎύ CƭŀƳŜ /ƭŜŀƴƛƴƎ  
¢ƘŜ ŦƭŀƳŜ ŎƭŜŀƴ ǎǳǊŦŀŎŜ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ƻŦ ŀƭƭ ƭƻƻǎŜ ƳŀǘŜǊƛŀƭΦ ¢ƘŜ ŦƛǊǎǘ ǇǊƛƳƛƴƎ Ŏƻŀǘ ǎƘŀƭƭ 
ōŜ ŀǇǇƭƛŜŘ ǿƘƛƭŜ ǘƘŜ ǎǘŜŜƭ ƛǎ ǎǘƛƭƭ ǿŀǊƳΦ ¢ƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ƻǇŜǊŀǘƛƻƴ ŦƻǊ ŦƭŀƳŜ ŎƭŜŀƴƛƴƎ 
ǎǘŜŜƭǿƻǊƪ ǎƘŀƭƭ ōŜ ǇƭŀƴƴŜŘ ŀƴŘ ŎƻƴǘǊƻƭƭŜŘ ǘƻ ŀǾƻƛŘ ǘƘŜ Ǌƛǎƪ ƻŦ ŘƛǎǘƻǊǘƛƻƴ ŀƴŘ ōǳŎƪƭƛƴƎΦ  

όŘύ aŜŎƘŀƴƛŎŀƭ /ƭŜŀƴƛƴƎ  
aŜŎƘŀƴƛŎŀƭ ŎƭŜŀƴƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǇƻǿŜǊ ŘǊƛǾŜƴ ǘƻƻƭǎ ǎǳŎƘ ŀǎ ŀōǊŀǎƛǾŜ ƎǊƛƴŘƛƴƎ 
ŘƛǎŎǎΣ ŎƘƛǇǇƛƴƎ ƘŀƳƳŜǊǎ ƻǊ ƴŜŜŘƭŜǎ ƎǳƴǎΣ ŦƻƭƭƻǿŜŘ ōȅ ǎǘŜŜƭ ǿƛǊŜ ōǊǳǎƘƛƴƎ ŀƴŘ ŘǳǎǘƛƴƎ ǘƻ 
ǊŜƳƻǾŜ ŀƭƭ ƭƻƻǎŜƴŜŘ ƳŀǘŜǊƛŀƭΦ 9ȄŎŜǎǎƛǾŜ ōǳǊƴƛǎƘƛƴƎ ƻŦ ǘƘŜ ƳŜǘŀƭ ǘƘǊƻǳƎƘ ǇǊƻƭƻƴƎŜŘ 
ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǊƻǘŀǊȅ ǿƛǊŜ ōǊǳǎƘŜǎ ǎƘŀƭƭ ōŜ ŀǾƻƛŘŜŘΦ {ǳǊŦŀŎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ǿƛǘƘƛƴ 
ŦƻǳǊ ƘƻǳǊǎ ƻŦ ƘŀǾƛƴƎ ōŜŜƴ ƳŜŎƘŀƴƛŎŀƭƭȅ ŎƭŜŀƴŜŘΦ  

 

bƻǘŜΥ  aŜǘƘƻŘǎ ƻŦ ǎǳǊŦŀŎŜ ǇǊŜǇŀǊŀǘƛƻƴ ǳǘƛƭƛȊƛƴƎ όōύΣ όŎύΣ όŘύ ǿƛƭƭ ƻƴƭȅ ōŜ ǇŜǊƳƛǘǘŜŘ 
ǿƛǘƘ ǘƘŜ ǿǊƛǘǘŜƴ ǇŜǊƳƛǎǎƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

όƛƛύ ²ŜƭŘǎ ŀƴŘ ²ŜƭŘ !ŦŦŜŎǘŜŘ !ǊŜŀǎ  
¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ ǿŜƭŘǎ ŀƴŘ ǎǳǊŦŀŎŜǎΣ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ŀŦŦŜŎǘŜŘ 
ōȅ ǿŜƭŘƛƴƎΣ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ŦƻǊ ǇŀƛƴǘƛƴƎ ōȅ ǘƘŜ ǎŀƳŜ ǇǊƻŎŜǎǎ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘ 
ŦƻǊ ǘƘŜ ŀŘƧƻƛƴƛƴƎ ƳŜǘŀƭΦ  

 

όƛƛƛύ tŀƛƴǘŜŘ {ǳǊŦŀŎŜǎ  
tŀƛƴǘŜŘ ǎǳǊŦŀŎŜǎ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ƻŦ ŀƭƭ Řǳǎǘ ƛƳƳŜŘƛŀǘŜƭȅ ǇǊƛƻǊ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŦǳǊǘƘŜǊ 
ǇŀƛƴǘΦ !ƴȅ ƭƻƻǎŜ Ǉŀƛƴǘ ŀƴŘ Ǌǳǎǘ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘΦ !ǊŜŀǎ ŎƻƴǘŀƳƛƴŀǘŜŘ ōȅ ƻƛƭ ŀƴŘ ƎǊŜŀǎŜ ǎƘŀƭƭ 
ōŜ ŎƭŜŀƴŜŘ ǿƛǘƘ ǿƘƛǘŜ ǎǇƛǊƛǘΦ ²ƘŜǊŜ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƘŜ ǿƘƻƭŜ ǎǳǊŦŀŎŜ ǎƘŀƭƭ ǘƘŜƴ ōŜ 
ŎƭŜŀƴŜŘ ōȅ ǿŀǎƘƛƴƎ Řƻǿƴ ǿƛǘƘ ŀ ǎƻƭǳǘƛƻƴ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ƭƛǉǳƛŘ ŘŜǘŜǊƎŜƴǘΣ ŦƻƭƭƻǿŜŘ ōȅ ǊƛƴǎƛƴƎ 
ǿƛǘƘ ŎƭŜŀƴ ŦǊŜǎƘ ǿŀǘŜǊ ŀƴŘ ŀƭƭƻǿŜŘ ǘƻ ŘǊȅ ǘƘƻǊƻǳƎƘƭȅ ōŜŦƻǊŜ Ǉŀƛƴǘ ƛǎ ŀǇǇƭƛŜŘΦ  

 

2.18.4 Galvanizing and Metal Coatings  

 

{ǳǊŦŀŎŜ ǇǊŜǇŀǊŀǘƛƻƴ ŦƻǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ƳŜǘŀƭ ŎƻŀǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎΥ  

• .{ тнфΤ Iƻǘ 5ƛǇǇŜŘ DŀƭǾŀƴƛȊŜŘ /ƻŀǘƛƴƎǎ  
• .{ пфнмΤ {ƘŜǊŀŘƛȊŜŘ /ƻŀǘƛƴƎǎ  
• .{ нрсфΤ tŀǊǘ м {ǇǊŀȅŜŘ aŜǘŀƭ /ƻŀǘƛƴƎǎ  
 

{ǇǊŀȅŜŘ ƳŜǘŀƭ ŎƻŀǘƛƴƎǎΣ ǿƘƛŎƘ ŀǊŜ ǎǳōǎŜǉǳŜƴǘƭȅ ǘƻ ōŜ ǇŀƛƴǘŜŘΣ ǎƘŀƭƭ ƘŀǾŜ ŀ ƴƻƳƛƴŀƭ ǘƘƛŎƪƴŜǎǎ 
ƻŦ млл ƳƛŎǊƻƴǎΦ ¢ƘŜ ƴƻƳƛƴŀƭ ƭƻŎŀƭ ǘƘƛŎƪƴŜǎǎ ƻŦ ŎƻŀǘƛƴƎǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ /ƭŀǳǎŜ р όŀύ ŀƴŘ όōύ 
ƻŦ .{ нрсфΤ tŀǊǘ м  

 



 

пмс 

 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŦŀōǊƛŎŀǘŜŘ ǇŀǊǘǎ ǘƻ ōŜ ƎŀƭǾŀƴƛȊŜŘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ Ŧǳƭƭ ŘƛƳŜƴǎƛƻƴǎ ǎƘƻǿƴ ƻǊ 
ǎǇŜŎƛŦƛŜŘ ǿƛǘƘ ŀƭƭ ǿŜƭŘƛƴƎΣ ǇǳƴŎƘƛƴƎΣ ŎǳǘǘƛƴƎΣ ǎŎǊŜǿ ǘŀǇǇƛƴƎΣ ǊŜƳƻǾŀƭ ƻŦ ōǳǊǊǎΣ ŜǘŎΦΣ ŎƻƳǇƭŜǘŜŘ 
ōŜŦƻǊŜ ǘƘŜ ƎŀƭǾŀƴƛȊƛƴƎ ǇǊƻŎŜǎǎ ŎƻƳƳŜƴŎŜǎΦ  

 

!ƭƭ ƎŀƭǾŀƴƛȊƛƴƎ ǎƘŀƭƭ ōŜ ŘƻƴŜ ōȅ ǘƘŜ ƘƻǘπŘƛǇ ǇǊƻŎŜǎǎ ǿƛǘƘ ǎƳŜƭǘŜǊ ƻŦ ǿƘƛŎƘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ фу҈ 
ǎƘŀƭƭ ōŜ ǇǳǊŜ ȊƛƴŎΦ ¢ƘŜ ȊƛƴŎ ŎƻŀǘƛƴƎ ǎƘŀƭƭ ōŜ ǳƴƛŦƻǊƳΣ ŎƭŜŀƴΣ ǎƳƻƻǘƘ ŀƴŘ ŀǎ ŦǊŜŜ ŦǊƻƳ ǎǇŀƴƎƭŜ 
ŀǎ ǇƻǎǎƛōƭŜΦ ¢ƘŜ ȊƛƴŎ ŎƻŀǘƛƴƎ ǎƘŀƭƭ ǿŜƛƎƘǘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ плл ƎκƳн ƻŦ ŀǊŜŀ ŎƻǾŜǊŜŘ ŀƴŘ ōŜ ƴƻǘ 
ƭŜǎǎ ǘƘŀƴ лΦс ƳƳ ƛƴ ǘƘƛŎƪƴŜǎǎΦ  

 

bƻ ǇŀǊǘǎ ƭƛƪŜƭȅ ǘƻ ŎƻƳŜ ƛƴ ǎǳōǎŜǉǳŜƴǘ ŎƻƴǘŀŎǘ ǿƛǘƘ ƻƛƭ ǎƘŀƭƭ ōŜ ƎŀƭǾŀƴƛȊŜŘΦ .ƻƭǘǎ ǎƘŀƭƭ ōŜ 
ŎƻƳǇƭŜǘŜƭȅ ƎŀƭǾŀƴƛȊŜŘ ōǳǘ ǘƘŜ ǘƘǊŜŀŘǎ ƻŦ ŀƭƭ ƴǳǘǎ ǎƘŀƭƭ ōŜ ƭŜŦǘ ǳƴπŎƻŀǘŜŘΦ  

 

!ƭƭ ƎŀƭǾŀƴƛȊŜŘ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ȊƛƴŎ ŎƻŀǘƛƴƎ ŘǳŜ ǘƻ ǇƻƻǊƭȅ 
ǾŜƴǘƛƭŀǘŜŘ ŘŀƳǇǎ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŀōǊŀǎƛƻƴ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘǎ ƻŦ ǘǊŀƴǎƛǘΣ ǎǘƻǊŀƎŜ ŀƴŘ ŜǊŜŎǘƛƻƴΦ 
5ŀƳŀƎŜŘ ŀǊŜŀǎ ƻŦ ǘƘŜ ŎƻŀǘƛƴƎ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ōŀŎƪ ǘƻ ōǊƛƎƘǘ ƳŜǘŀƭ ƭŜŀǾƛƴƎ ŦŜŀǘƘŜǊŜŘ ŜŘƎŜǎ 
ƻŦ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ƎŀƭǾŀƴƛȊŜŘ ŎƻŀǘƛƴƎ ŀƴŘ ǘƻǳŎƘŜŘ ǳǇ ǿƛǘƘ ŀ ȊƛƴŎπŘǳǎǘ Ǉŀƛƴǘ ƻǊ ƻǘƘŜǊ ŦƭŀƪŜ 
ƳŜǘŀƭƭƛŎ ŎƻƳǇƻǳƴŘΦ  

 

!ƭƭ ƎŀƭǾŀƴƛȊŜŘ ǇŀǊǘǎ Ƴǳǎǘ ōŜ Ŧƛƴŀƭƭȅ ǇǊƻǘŜŎǘŜŘ ƻƴ ǎƛǘŜ ōȅ ŀƴ ŀǇǇǊƻǾŜŘ Ǉŀƛƴǘ ǎȅǎǘŜƳΦ  

 

{ŀƳǇƭƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ тнфΤ ƻǊ .{ нрсфΤ tŀǊǘ мΣ 
ǿƘƛŎƘŜǾŜǊ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜΦ !ƭƭ ƳŜǘŀƭπǎǇǊŀȅŜŘ ǎǘŜŜƭǿƻǊƪ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ǿƛǘƘƛƴ ŦƻǳǊ ƘƻǳǊǎ ƻŦ 
ǎǇǊŀȅƛƴƎ ǿƛǘƘ ƻƴŜ Ŏƻŀǘ ƻŦ ŀǇǇǊƻǾŜŘ ŜǘŎƘƛƴƎ ǇǊƛƳŜǊΦ ²ƘŜǊŜ ŀ ƳŜǘŀƭ ŎƻŀǘƛƴƎ ƛǎ ǊŜǉǳƛǊŜŘ ƻƴƭȅ ƻƴ 
ǇŀǊǘ ƻŦ ŀƴ ŀǎǎŜƳōƭŜŘ ǎŜŎǘƛƻƴΣ ƛǘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ōŜŦƻǊŜ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ǎŜŎǘƛƻƴ ǊŜŎŜƛǾŜǎ ƛǘǎ ŦƛǊǎǘ 
ǇǊƛƳƛƴƎ ŎƻŀǘΦ  

 

2.18.5 Storage of Paint  

 

¢ƘŜ Ǉŀƛƴǘ ǎƘŀƭƭ ōŜ ǎǘƻǊŜŘ ƛƴ ǎŜŀƭŜŘ ŎƻƴǘŀƛƴŜǊǎ ƛƴ ŀ ƭƻŎƪπǳǇ ǎǘƻǊŜ ǿƘŜǊŜ ƛǘ ƛǎ ƴƻǘ ŜȄǇƻǎŜŘ ǘƻ 
ŜȄǘǊŜƳŜ ǘŜƳǇŜǊŀǘǳǊŜΦ ¢ƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǘƘŜ ǎǘƻǊŜ ǎƘŀƭƭ ōŜ ƪŜǇǘ ōŜǘǿŜŜƴ пл / ŀƴŘ нтл /Τ ŀƴŘ 
ǎǇŜŎƛŀƭ ǎǘƻǊŀƎŜ ŎƻƴŘƛǘƛƻƴǎ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ǎƘŀƭƭ ŀƭǎƻ ōŜ ƻōǎŜǊǾŜŘΦ tŀƛƴǘΣ 
ǿƘƛŎƘ Ƙŀǎ ƴƻǘ ōŜŜƴ ǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ άǎƘŜƭŦ ƭƛŦŜέ ǇŜǊƛƻŘΣ ǎǇŜŎƛŦƛŜŘ ƻƴ ǘƘŜ ŎƻƴǘŀƛƴŜǊǎ ƻǊ ǿƛǘƘƛƴ 
мн ƳƻƴǘƘǎ ƻŦ ǘƘŜ ŘŀǘŜ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜΣ ǿƘƛŎƘŜǾŜǊ ƛǎ ǘƘŜ ƭŜǎǎŜǊ ǎƘŀƭƭ ōŜ ǊŜǇƭŀŎŜŘΦ tŀƛƴǘ ŦǊƻƳ 
ǇŀƛƴǘŜǊϥǎ ƪŜǘǘƭŜǎ ǎƘŀƭƭ ōŜ ǊŜǘǳǊƴŜŘ ǘƻ ǘƘŜ ǎǘƻǊŜ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ǿƻǊƪƛƴƎ ǇŜǊƛƻŘ ǿƘŜǊŜ ƛǘ ǎƘŀƭƭ 
ōŜ ƪŜǇǘ ƛƴ ŀ ǎŜŀƭŜŘ ŎƻƴǘŀƛƴŜǊΦ ¢Ƙƛǎ ƛǎ ƴƻǘ ǇŜǊƳƛǎǎƛōƭŜ ŦƻǊ ŀƴȅ ǘǿƻπǇŀŎƪ Ǉŀƛƴǘǎ ǎǳŎƘ ŀǎ 9ǇƻȄȅ 
ǘȅǇŜΦ .ŜŦƻǊŜ ƛǘ ƛǎ ǊŜπƛǎǎǳŜŘ ŦƻǊ ǳǎŜ ƛǘ ǎƘŀƭƭ ōŜ ǘƘƻǊƻǳƎƘƭȅ ƳƛȄŜŘ ŀƴŘ ƴƻ ŦǊŜǎƘ Ǉŀƛƴǘ ƻǊ ǘƘƛƴƴŜǊǎ 
ǎƘŀƭƭ ōŜ ŀŘŘŜŘΦ 

  

2.18.6 Application of Paint  

 



 

пмт 

 

tǊŜǇŀǊŀǘƛƻƴΣ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǿƻǊƪ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ рпфоΣ  

 

!ƭƭ ǇǊƛƳŜǊǎΣ ǳƴŘŜǊŎƻŀǘǎ ŀƴŘ ŦƛƴƛǎƘŜǎ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ōȅ ōǊǳǎƘ ƻǊ ŀƛǊƭŜǎǎ ǎǇǊŀȅΣ ŜȄŎŜǇǘ ǿƘŜǊŜ 
ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΦ  

 

/ƻƴǎŜŎǳǘƛǾŜ Ŏƻŀǘǎ ǎƘŀƭƭ ōŜ ƛƴ ŘƛǎǘƛƴŎǘ ōǳǘ ŀǇǇǊƻǇǊƛŀǘŜ ǎƘŀŘŜǎΦ  

 

!ƭƭ Ǉŀƛƴǘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŦǊƻƳ ǘƘŜ ǎǘƻǊŜ ǘƻ ǘƘŜ ǇŀƛƴǘŜǊǎΣ ǊŜŀŘȅ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴΣ ŀƴŘ ŀŘŘƛǘƛƻƴ 
ƻŦ ǘƘƛƴƴŜǊǎ ƻǊ ŀƴȅ ƻǘƘŜǊ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ǇǊƻƘƛōƛǘŜŘΦ !ƴȅ ƛƴǎǘǊǳŎǘƛƻƴǎ ƎƛǾŜƴ ōȅ ǘƘŜ Ǉŀƛƴǘ 
ƳŀƴǳŦŀŎǘǳǊŜǊ ǎƘŀƭƭ ōŜ ǎǘǊƛŎǘƭȅ ŦƻƭƭƻǿŜŘΦ !ƭƭ ǇŀƛƴǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǘƘŜ ǇŀƛƴǘŜǊǎ ǳƴŘŜǊ 
ŀŘŜǉǳŀǘŜ ǎǳǇŜǊǾƛǎƛƻƴΦ tŀƛƴǘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ŘǊȅ ǎǳǊŦŀŎŜǎΣ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ǇǊŜǇŀǊŜŘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ /ƭŀǳǎŜ нΦмуΦо  

 

tŀƛƴǘ ǎƘŀƭƭ ƴƻǘ ōŜ ŀǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ  

• ²ƘŜƴ ǘƘŜ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ Ŧŀƭƭǎ ōŜƭƻǿ пл/ ƻǊ ǊŜƭŀǘƛǾŜ ƘǳƳƛŘƛǘȅ ǊƛǎŜǎ ŀōƻǾŜ фл҈  
• 5ǳǊƛƴƎ ǊŀƛƴΣ ǎƴƻǿΣ ŦƻƎ ƻǊ ƳƛǎǘΦ  
• ²ƘŜƴ ŎƻƴŘŜƴǎŀǘƛƻƴ Ƙŀǎ ƻŎŎǳǊǊŜŘ ƻǊ ƛǎ ƭƛƪŜƭȅ ǘƻ ƻŎŎǳǊ ƻƴ ǘƘŜ ǎǘŜŜƭΦ  
 

¢ǿƻπǇŀŎƪ Ǉŀƛƴǘǎ ƻŦ ŜǇƻȄȅ ǊŜǎƛƴ ǘȅǇŜ ǎƘŀƭƭ ƴƻǘ ōŜ ŀǇǇƭƛŜŘ ǿƘŜƴ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ Ŧŀƭƭǎ ōŜƭƻǿ рл 
/ ƻǊ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ Ǉŀƛƴǘ ƳŀƴǳŦŀŎǘǳǊŜǊǎΣ ƴƻǊ ǎƘŀƭƭ ƛǘ ōŜ ŀǇǇƭƛŜŘ ǿƘŜƴ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ 
ƭƛƪŜƭȅ ǘƻ Ŧŀƭƭ ōŜƭƻǿΦ  ¢ƘŜ Ǉŀƛƴǘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ōȅ ǘƘŜ ƳŜǘƘƻŘ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǘƻ 
ǇǊƻŘǳŎŜ ŀ Ŏƻƴǘƛƴǳƻǳǎ ŦƛƭƳ ƻŦ ǳƴƛŦƻǊƳ ŀƴŘ ŜǾŜƴ ǘƘƛŎƪƴŜǎǎΦ  

 

!ǎ ǎƻƻƴ ŀǎ ǘƘŜ ŦƛǊǎǘ ǇǊƛƳƛƴƎ Ŏƻŀǘ Ƙŀǎ ŘǊƛŜŘΣ ŀƴ ŜȄǘǊŀ ǎǘǊƛǇŜ Ŏƻŀǘ ƻŦ Ǉŀƛƴǘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ōȅ 
ōǊǳǎƘΣ ǘƻ ǘƘŜ ŜŘƎŜǎΣ ŎƻǊƴŜǊǎΣ ŎǊŜǾƛŎŜǎΣ ōƻƭǘ ƘŜŀŘǎΣ ǊƛǾŜǘ ƘŜŀŘǎ ŀƴŘ ǿŜƭŘǎΣ ǳǎƛƴƎ Ǉŀƛƴǘǎ ƻŦ ŀ 
ǎƛƳƛƭŀǊ ŎƻƳǇƻǎƛǘƛƻƴ ǘƻ ǘƘŜ ǇǊƛƳƛƴƎ Ŏƻŀǘ ōǳǘ ƻŦ ŀ ŎƻƴǘǊŀǎǘƛƴƎ ǎƘŀŘŜΦ {ǳŎŎŜǎǎƛǾŜ Ŏƻŀǘǎ ǎƘŀƭƭ ƘŀǾŜ 
ŘƛŦŦŜǊŜƴǘ ǎƘŀŘŜǎ ŦƻǊ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ŜŀŎƘ Ŏƻŀǘ ǎƘŀƭƭ ōŜ ǘƘƻǊƻǳƎƘƭȅ ŘǊȅ ōŜŦƻǊŜ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ 
ƻŦ ŀ ŦǳǊǘƘŜǊ ŎƻŀǘΦ  

 

tŀǊǘƛŎǳƭŀǊ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ Ŧǳƭƭ Ǉŀƛƴǘ ǘƘƛŎƪƴŜǎǎ ŀǘ ŀƭƭ ŎƻǊƴŜǊǎ ŀƴŘ ŜŘƎŜ ŀƴŘ 
ǎǇŜŎƛŀƭ ŀǘǘŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǇǊƻǘŜŎǘƛǾŜ ŎƻŀǘƛƴƎǎ ŀŦǘŜǊ ǿŜƭŘƛƴƎΦ  

 

¢ƘŜ ǘƻǘŀƭ ŘǊȅ Ǉŀƛƴǘ ŦƛƭƳ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ Ǉŀƛƴǘ ǎȅǎǘŜƳ ƻƴ ǘƘŜ ǎŜŀƭŜŘ ǎǳǊŦŀŎŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ 
ǘƘŀƴ нтр ƳƛŎǊƻƴǎΦ ¢ƘŜ ŘǊȅ Ǉŀƛƴǘ ŦƛƭƳ ǘƘƛŎƪƴŜǎǎ ǎƘŀƭƭ ōŜ ƳŜŀǎǳǊŜŘ ōȅ 9ƭŎƻƳŜǘŜǊ ƻǊ ƻǘƘŜǊ 
ƛƴǎǘǊǳƳŜƴǘǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ Lƴ ƻǊŘŜǊ ǘƻ ƻōǘŀƛƴ ǘƘŜ ŘǊȅ ŦƛƭƳ ǘƘƛŎƪƴŜǎǎ ǎǇŜŎƛŦƛŜŘΣ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘƻǳƭŘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎƻǾŜǊŀƎŜ ǊŀǘŜ ƎƛǾŜƴ ōȅ ǘƘŜ Ǉŀƛƴǘ ƳŀƴǳŦŀŎǘǳǊŜǊ ǿƻǳƭŘ 
ŜƴŀōƭŜ ǘƘƛǎ ǘƘƛŎƪƴŜǎǎ ǘƻ ōŜ ƻōǘŀƛƴŜŘΦ ²Ŝǘ ŦƛƭƳ ǘƘƛŎƪƴŜǎǎ ƎŀǳƎŜǎ Ƴŀȅ ōŜ ǳǎŜŘ ŦƻǊ ŎƘŜŎƪƛƴƎ ōǳǘ 
ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ŀŦǘŜǊ ǘƘŜ ŜȄǇƛǊŀǘƛƻƴ ƻŦ ǘƘŜ ϥǇƻǘ ƭƛŦŜϦ ǎǘƛǇǳƭŀǘŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ŀƴŘ ǘƘŜ 
Ǉŀƛƴǘ ƻŦ ƭƛƳƛǘŜŘ ϦǇƻǘ ƭƛŦŜϦ ǎƘŀƭƭ ƴƻǘ ōŜ ƳƛȄŜŘ ǿƛǘƘ ŦǊŜǎƘ Ǉŀƛƴǘ ƻǊ ƘŀǾŜ ǘƘƛƴƴŜǊǎ ŀŘŘŜŘ ǘƻ ǘƘŜƳΦ  

 



 

пму 

 

tŀƛƴǘŜŘ ŦŀōǊƛŎŀǘŜŘ ǎǘŜŜƭǿƻǊƪ ǿƘƛŎƘ ƛǎ ǘƻ ōŜ ǎǘƻǊŜŘ ǇǊƛƻǊ ǘƻ ŜǊŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƪŜǇǘ ŎƭŜŀǊ ƻŦ ǘƘŜ 
ƎǊƻǳƴŘ ŀƴŘ ǎƘŀƭƭ ōŜ ƭŀƛŘ ƻǳǘ ƻǊ ǎǘŀŎƪŜŘ ƛƴ ŀƴ ƻǊŘŜǊƭȅ ƳŀƴƴŜǊ ǘƘŀǘ ǿƛƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ƴƻ Ǉƻƻƭǎ ƻŦ 
ǿŀǘŜǊ ƻǊ ŘƛǊǘ Ŏŀƴ ŀŎŎǳƳǳƭŀǘŜ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜΦ {ǳƛǘŀōƭŜ ǇŀŎƪƛƴƎ ǎƘŀƭƭ ōŜ ƭŀƛŘ ōŜǘǿŜŜƴ ǘƘŜ ǎǘŀŎƪŜŘ 
ƳŀǘŜǊƛŀƭǎΦ ²ƘŜǊŜ ŎƻǾŜǊ ƛǎ ǇǊƻǾƛŘŜŘΣ ƛǘ ǎƘŀƭƭ ōŜ ǾŜƴǘƛƭŀǘŜŘΦ  

 

²ƘŜǊŜ ǇǊƛƳŜǊ ǇŀƛƴǘŜŘ ǎǘŜŜƭǿƻǊƪ ƛǎ ǘƻ ōŜ ǎǘƻǊŜŘ ƻǳǘ ƻŦ ŘƻƻǊǎ ōŜŦƻǊŜ ōŜƛƴƎ ƻǾŜǊŎƻŀǘŜŘ ǎƘŀƭƭ 
ƴƻǘ ōŜ ŜȄǇƻǎŜŘ ŦƻǊ ǇŜǊƛƻŘǎ ƭƻƴƎŜǊ ǘƘŀƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥπ  

9ǘŎƘ tǊƛƳŜǊǎ     ƴƛƭ  

9ǘŎƘ ǇǊƛƳŜǊǎ ƻƴ ƳŜǘŀƭ ŎƻŀǘƛƴƎǎ   ǘǿƻ ǿŜŜƪǎ  

/ƘǊƻƳŀǘŜ ǇǊƛƳŜǊ    ǘǿƻ ǿŜŜƪǎ  

½ƛƴŎ ŎƘǊƻƳŀǘŜ ǇǊƛƳŜǊǎ    ǘǿƻ ǿŜŜƪǎ  

½ƛƴŎ ǊƛŎƘ ǇǊƛƳŜǊ нрκот ƳƛŎǊƻƴǎ ǘƘƛŎƪ  ŦƻǳǊ ǿŜŜƪǎ  

 

2.18.7 Repairs to Damaged Surfaces  

 

!ǊŜŀǎ ƻŦ ǇŀƛƴǘΣ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ŘŀƳŀƎŜŘΣ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ǘƻ ōŀǊŜ ƳŜǘŀƭ ƻǊ ƳŜǘŀƭ ŎƻŀǘƛƴƎ 
ǿƘŜǊŜ ǘƘƛǎ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘ ŀƴŘ ǘƘŜ ŜŘƎŜǎ ƻŦ ǘƘŜ ǳƴŘŀƳŀƎŜŘ Ǉŀƛƴǘ ōŜǾŜƭƭŜŘ ǿƛǘƘ ǎŀƴŘ ǇŀǇŜǊΦ 
²ƘŜǊŜ ŀ ƳŜǘŀƭ ŎƻŀǘƛƴƎ Ƙŀǎ ōŜŜƴ ŘŀƳŀƎŜŘΣ ǘƘŜ ŀŦŦŜŎǘŜŘ ŀǊŜŀǎ ǎƘŀƭƭ ōŜ ǊǳōōŜŘ Řƻǿƴ ǘƻ ǊŜƳƻǾŜ 
ŜȄŎŜǎǎƛǾŜ ǊǳǎǘΣ ŎƭŜŀƴŜŘ ŀƴŘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ Ŏƻŀǘ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ǇǊƛƳŜǊ ŀǇǇƭƛŜŘΦ ¢ƘŜ Ŧǳƭƭπ
ǎǇŜŎƛŦƛŜŘ ǇŀƛƴǘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ǘƘŜƴ ōŜ ǊŜπŀǇǇƭƛŜŘ ŀƴŘ ƴŜǿ Ǉŀƛƴǘ ǎƘŀƭƭ ƻǾŜǊƭŀǇ ǘƘŜ ŜȄƛǎǘƛƴƎ ǇŀƛŘ 
ōȅ ŀǘ ƭŜŀǎǘ рл ƳƳ ŀƭƭ ǊƻǳƴŘ ǘƘŜ ŀŦŦŜŎǘŜŘ ǇŀǊǘΦ  

 

2.18.8 Painting of Existing and Previously Painted Surfaces  

 

Lƴ ƎŜƴŜǊŀƭ ŀƭƭ ǎǳǊŦŀŎŜǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ǇǊŜǇŀǊŜŘ ōȅ ŎƭŜŀƴƛƴƎΣ ŀōǊŀŘƛƴƎ ŀƴŘ ŘŜƎǊŜŀǎƛƴƎΣ ŜǘŎΦΣ 
ŀƴŘ Ƴŀȅ ōŜ ǊŜǇŀƛƴǘŜŘ ǿƛǘƘ ǘƘŜ ŦƛƴƛǎƘƛƴƎ ǎȅǎǘŜƳǎ ŀǎ ŘŜǘŀƛƭŜŘ ƛƴ {ŜŎǘƛƻƴ нΦмуΦмуΦ 5ŜŎƻǊŀǘƛǾŜ 
Ǉŀƛƴǘǎ ǎǳŎƘ ŀǎ 5ŜƭǳȄŜ ¢ǊŀŘŜ  

 

Dƭƻǎǎ CƛƴƛǎƘ ƻǊ ǎƛƳƛƭŀǊ ǘȅǇŜ ŦƛƴƛǎƘŜǎ Ƴŀȅ ōŜ ŀǇǇƭƛŜŘ ǘƻ ŎƭŜŀƴΣ ŘǊȅ ŀƴŘ ǿŜƭƭπǇǊŜǇŀǊŜ ǎǳǊŦŀŎŜ 
ŘƛǊŜŎǘ ǿƛǘƘƻǳǘ ǇǊƛƳŜǊΣ ŜǘŎΦ  

 

9ȄǇƻǎŜŘ ǎǳǊŦŀŎŜǎ ǎƘƻǳƭŘ ōŜ ǇǊƛƳŜŘ ŀƴŘ ōǊƻǳƎƘǘ ŦƻǊǿŀǊŘ ƛƴ ǘƘŜ ƴƻǊƳŀƭ ƳŀƴƴŜǊΣ ƛΦŜΥ ǇǊƛƳŜ 
ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻƭƭƻǿŜŘ ōȅ ǳƴŘŜǊŎƻŀǘ ŀƴŘ Ǝƭƻǎǎ ŦƛƴƛǎƘ ŀǎ ŘŜǘŀƛƭŜŘ ƛƴ {ŜŎǘƛƻƴ нΦмуΦмуΣ ōǳǘ 
ǎƻǳƴŘ ǎǳǊŦŀŎŜǎ Ƴŀȅ ƛƴ ƎŜƴŜǊŀƭ ōŜ ǊŜŎƻŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦƛƴƛǎƘƛƴƎ Ǉŀƛƴǘǎ ƻƴƭȅΦ ²ƘŜǊŜ ǘǿƻ ǇŀŎƪ 
ƳŀǘŜǊƛŀƭǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ŀƴŘ ǿƘŜǊŜ ŀŘƘŜǎƛƻƴ ƻŦ ǘƘŜ ƴŜǿ Ǉŀƛƴǘ Ƴŀȅ ōŜ ŘƛŦŦƛŎǳƭǘΣ ǘƘŜ ǿŜŀƪƴŜǎǎ 
ƛƴ ŀŘƘŜǎƛƻƴ Ƴŀȅ ōŜ ƻǾŜǊŎƻƳŜ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ŀƴ ŜǘŎƘ ǇǊƛƳŜǊΦ !ƴ ŜǘŎƘ ǇǊƛƳŜǊ ǎǳŎƘ ŀǎ 5ŜƭǳȄŜ 
tǊƛƳŜǊ {су Ŏŀō ōŜ ǳǎŜŘ ƛƴ Ƴƻǎǘ ŀǇǇƭƛŎŀǘƛƻƴǎΦ /ŀǊŜ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ǘƻ ŀǾƻƛŘ ƻǾŜǊ ŀǇǇƭƛŎŀǘƛƻƴ 
ƻŦ ǘƘƛǎ ǇǊƛƳŜǊ ǎƛƴŎŜ ǘƘƛǎ Ŏŀƴ ŎǊŜŀǘŜ ŀŘŘƛǘƛƻƴŀƭ ǇǊƻōƭŜƳǎΦ  
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2.18.9 Paint Specifications  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƎƛǾŜ Ŧǳƭƭ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴΣ ǘȅǇŜ ƻŦ ƳŀǘŜǊƛŀƭǎΣ ƳŜǘƘƻŘǎ ŀƴŘ 
ǎŜǉǳŜƴŎŜǎ ƘŜ ǇǊƻǇƻǎŜǎ ǘƻ ǳǎŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜ tƭŀƴǘΦ 
Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ƳŀǘŜǊƛŀƭǎ ƘŜ ǎƘŀƭƭ ǎǳōƳƛǘ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ōŀǎƛŎ Ǌŀǿ ƳŀǘŜǊƛŀƭǎ ǎƻǳǊŎŜǎΣ ǾƻƭŀǘƛƭŜ 
ƳŀǘǘŜǊ ŎƻƴǘŜƴǘΣ ƴŀǘǳǊŜ ƻŦ ǎƻƭǾŜƴǘ ƴǳƳōŜǊ ƻŦ ŎƻƴǎǘƛǘǳŜƴǘǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ŜǇƻȄȅ 
ǊŜǎƛƴΣ ǘȅǇŜ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴΣ ŎƻǾŜǊŀƎŜΣ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ōŜǘǿŜŜƴ ŎƻŀǘǎΣ ǊŜŎƻƳƳŜƴŘŜŘ ƴǳƳōŜǊ ƻŦ 
ŎƻŀǘǎΣ ǘƻȄƛŎ ǇǊƻǇŜǊǘƛŜǎΣ ǎƘŜƭŦ ƭƛŦŜ ŀƴŘ ŘŜǘŀƛƭǎ ƻŦ ϥǇŀǘŎƘϥ ǊŜǇŀƛǊƛƴƎΦ  

 

CƻǊ ŜǇƻȄȅπōŀǎŜŘ Ǉŀƛƴǘǎ ǘƘŜ ǘƻǘŀƭ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ŜǇƻȄȅ ǊŜǎƛƴ ƛƴ ǘƘŜ ŘǊȅ ŦƛƭƳ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ 
ǘƘŀƴ нр ǇŜǊ ŎŜƴǘΦ  

 

bƻ ǘƘƛƴƴŜǊ ǎƘŀƭƭ ōŜ ǳǎŜŘ ǳƴƭŜǎǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ tŀƛƴǘ aŀƴǳŦŀŎǘǳǊŜǊΦ ¢ƻ ǇǊŜǾŜƴǘ ƭƻǎǎ ƻŦ 
ŀŘƘŜǎƛƻƴ ŀƴŘ ǎƻƭǾŜƴǘ ŜƴǘǊŀǇƳŜƴǘ ǘƘŜ tŀƛƴǘ aŀƴǳŦŀŎǘǳǊŜǊϥǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǊƛƎƛŘƭȅ 
ŦƻƭƭƻǿƛƴƎ ǇŀǊǘƛŎǳƭŀǊƭȅ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ƳƛƴƛƳǳƳ ŀƴŘ ƳŀȄƛƳǳƳ ǇŜǊƛƻŘǎ ōŜǘǿŜŜƴ Ŏƻŀǘǎ ŀƴŘ 
ǘƘŜ ǇŜǊƳƛǎǎƛōƭŜ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ƘǳƳƛŘƛǘȅ ǊŀƴƎŜ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ŦƻǊ ǊŜǾƛŜǿ ŀƴ ƻǾŜǊŀƭƭ ŎƻƭƻǳǊ ǎŎƘŜƳŜ ŦƻǊ ǘƘŜ ŜȄǇƻǎŜŘ ǎǳǊŦŀŎŜǎ ƻŦ 
ŀƭƭ tƭŀƴǘΦ !ƭƭ Ŧƛƴŀƭ Ŏƻŀǘǎ ǎƘŀƭƭ ōŜ ƛƴ ǘƘŜ ŎƻƭƻǳǊǎ ǘƘǳǎ ŀǇǇǊƻǾŜŘΦ  

 

2.18.10 Protection During Transportation  

 

!ƭƭ tƭŀƴǘ ǎƘŀƭƭ ǊŜŎŜƛǾŜ ŀŘŜǉǳŀǘŜ ǇǊƻǘŜŎǘƛƻƴ ƛƴ ǘƘŜ ǿƻǊƪǎƘƻǇ ƻǊ ŦŀŎǘƻǊȅ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƳŜǘŀƭǎ 
ŀǊŜ ƴƻǘ ŀŦŦŜŎǘŜŘ ōȅ ŎƻǊǊƻǎƛƻƴ ŘǳǊƛƴƎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΣ ƭƻŀŘƛƴƎ ŀƴŘ ƻŦŦπƭƻŀŘƛƴƎΣ ǎǘƻǊŀƎŜ ŀƴŘ ǎƛǘŜ 
ŜǊŜŎǘƛƻƴΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ Ŧǳƭƭ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ōƭŀǎǘƛƴƎΣ ƳŜǘŀƭ ǎǇǊŀȅƛƴƎ ŀƴŘ 
ǇŀƛƴǘƛƴƎ ǿƛƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ Ƙƛǎ ǎǳǇǇƭƛŜǊϥǎ ǿƻǊƪǎƘƻǇΣ ƻƴ ǘƘŜ ǎƛǘŜ ƻŦ ǘƘŜ ǿƻǊƪ ǇǊƛƻǊ ǘƻ ŜǊŜŎǘƛƻƴ 
ƻǊ ƛƴπǎƛǘǳ ŀŦǘŜǊ ŜǊŜŎǘƛƻƴΦ LŦ ƛǘ ƛǎ ŘŜŎƛŘŜŘ ǘƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ōǳƭƪ ƻŦ ǘƘŜ ǇŀƛƴǘƛƴƎ ƻƴ ǘƘŜ ǎƛǘŜ ƻŦ ǘƘŜ 
ǿƻǊƪΣ ŀ ǇǊƻǇŜǊƭȅ ŜǉǳƛǇǇŜŘ ǇŀƛƴǘƛƴƎ ǎƘƻǇ ǎƘŀƭƭ ōŜ ǎŜǘ ƻǳǘ ǳǎƛƴƎ ŀ ǎǇŜŎƛŀƭƛǎǘ ƻǊƎŀƴƛȊŀǘƛƻƴΣ 
ŜȄǇŜǊƛŜƴŎŜŘ ŀƴŘ ǎƪƛƭƭŜŘ ƛƴ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǎǳǊŦŀŎŜǎ ŀƴŘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǇǊƻǘŜŎǘƛǾŜ 
ŎƻŀǘƛƴƎǎ ǳƴŘŜǊ ǘƘŜ ǇǊŜǾŀƛƭƛƴƎ ŎƻƴŘƛǘƛƻƴǎΦ  

 

2.18.11 Parts Built into Concrete  

 

/ŀǎǘ ƛǊƻƴ ƻǊ ƳƛƭŘ ǎǘŜŜƭ ǇŀǊǘǎ ǘƻ ōŜ ōǳƛƭǘ ƛƴǘƻ ŎƻƴŎǊŜǘŜ ƻǾŜǊ ŀ ŘŜǇǘƘ ƻŦ трƳƳ ǎƘŀƭƭ ǊŜƳŀƛƴ 
ǳƴǇŀƛƴǘŜŘΦ LƳƳŜŘƛŀǘŜƭȅ ōŜŦƻǊŜ ƛǘ ƛǎ Ŏŀǎǘ ƛƴ ǎƛǘǳ ƛǘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǇŜǊŦŜŎǘƭȅ ŦǊŜŜ ŦǊƻƳ ŘƛǊǘΣ ǎŎŀƭŜΣ 
ƭƻƻǎŜ ǊǳǎǘΣ ǇŀƛƴǘΣ ƻƛƭΣ ƭƛƳŜ ǿŀǎƘ ƻǊ ŀƴȅ ƻǘƘŜǊ ŎƻŀǘƛƴƎΦ  



 

пнл 

 

 

2.18.12 Inspection and Tests  

 

¢ƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ ƛƴǎǇŜŎǘŜŘ ŀƴŘ ǊŜǾƛŜǿŜŘ ŀǘ ǘƘŜ ǾŀǊƛƻǳǎ ǎǘŀƎŜǎ ƻŦ ǘƘŜ ŎƻŀǘƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ōƻǘƘ 
ŀǘ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊϥǎ ²ƻǊƪǎ ŀƴŘ ŀǘ ǘƘŜ ǎƛǘŜ ƻŦ ǘƘŜ ǿƻǊƪΦ {ŀƳǇƭŜǎ Ƴŀȅ ōŜ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 
Ǉŀƛƴǘǎ ŀǎ ŘŜƭƛǾŜǊŜŘ ŀƴŘ ǎǳōƳƛǘǘŜŘ ǘƻ ǎǳŎƘ ǘŜǎǘǎ ŀǎ ŀǊŜ ŘŜŜƳŜŘ ƴŜŎŜǎǎŀǊȅΦ ¢ƘŜ ŎƻƳǇƭŜǘŜŘ Ǉŀƛƴǘ 
ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ōȅ ƛƴǎǘǊǳƳŜƴǘǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ƛǎ ƻŦ ŀŘŜǉǳŀǘŜ ǘƘƛŎƪƴŜǎǎ 
ŀƴŘ ƛǎ ŦǊŜŜ ŦǊƻƳ ǇƛƴƘƻƭŜǎ ŀƴŘ ǘƘŜ ŀŘƘŜǎƛƻƴ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘ ōȅ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ŀ ǎƳŀƭƭ ǎŜŎǘƛƻƴ 
ƻŦ ǘƘŜ ŎƻŀǘƛƴƎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƭƭ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ŀǇǇŀǊŀǘǳǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎŀǊǊȅƛƴƎ 
ƻǳǘ ǎǳŎƘ ǘŜǎǘǎΦ  

 

2.18.13 Corrosion Resistant Materials  

 

bƻ ōƭŀǎǘ ŎƭŜŀƴƛƴƎ ƻǊ ǇŀƛƴǘƛƴƎ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ǘƻ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭǎ ǎǳŎƘ ŀǎ ǎǘŀƛƴƭŜǎǎ 
ǎǘŜŜƭǎΣ bƛπǊŜǎƛǎǘŀƴǘ Ŏŀǎǘ ƛǊƻƴΣ ōǊƻƴȊŜ ŀƴŘ ƻǘƘŜǊ ƳŜǘŀƭǎ ǳǎŜŘ ŦƻǊ ǎŜŀƭǎΣ ōŜŀǊƛƴƎǎΣ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎΣ 
ŜǘŎΦ  

 

2.18.14 Box and Tubular Sections  

 

.ƻȄ ŀƴŘ ǘǳōǳƭŀǊ ǎŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ǇŜǊƳŀƴŜƴǘƭȅ ǎŜŀƭŜŘΦ !ƭƭ ǎǳŎƘ ǎŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǘƘƻǊƻǳƎƘƭȅ 
ŘǊƛŜŘ ƻǳǘ ǳǎƛƴƎ Ƙƻǘ ŘǊȅ ŀƛǊ ōŜŦƻǊŜ Ŧƛƴŀƭ ǎŜŀƭƛƴƎ ŀƴŘ ǇŀƛƴǘƛƴƎ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘΦ !ŦǘŜǊ ǎŜŀƭƛƴƎ ŀƭƭ 
ǎŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŦƻǊ ŀƛǊ ǘƛƎƘǘƴŜǎǎΦ  

 

2.18.15 Machined Surfaces. 

 

aŀŎƘƛƴŜŘ ǎǳǊŦŀŎŜǎ ǎǳŎƘ ŀǎ ƎŜŀǊπǘŜŜǘƘ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ǿƛǘƘ ŀ ǘƛŎƪ ƭŀȅŜǊ ƻŦ ƎǊŜŀǎŜΦ hǘƘŜǊ 
ƳŀŎƘƛƴŜŘ ǎǳǊŦŀŎŜǎ ǎǳŎƘ ŀǎ ǎƘŀŦǘ ŜƴŘǎΣ ŘŜŜǇ ǇƭŀǘŜǎ ŀƴŘ ƻǘƘŜǊ ōǊƛƎƘǘ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ǿƛǘƘ 
ǘǿƻ Ŏƻŀǘǎ ƻŦ ŀƴ ŀƴǘƛπǊǳǎǘ ǎƻƭǳǘƛƻƴΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǊŜƳƻǾŜŘ Ŝŀǎƛƭȅ ǿƘŜƴ ǊŜǉǳƛǊŜŘΦ tŜǊƳŀƴŜƴǘƭȅ 
ōƻƭǘŜŘπƳŀŎƘƛƴŜŘ ƛƴǘŜǊŦŀŎŜǎ ǎǳŎƘ ŀǎ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ǿƛǘƘ ŀ ǘƘƛƴ Ŏƻŀǘ ƻŦ ŀƴǘƛπǊǳǎǘ 
ŎƻƳǇƻǳƴŘ ōŜŦƻǊŜ ŀǎǎŜƳōƭȅΦ  

 

 

2.18.16 Manufacturer's Standards Finishes  

 

²ƘŜǊŜ ƛǘ ƛǎ ǘƘŜ ǳǎǳŀƭ ǇǊŀŎǘƛŎŜ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻŦ ƛǘŜƳǎ ǎǳŎƘ ŀǎ ǇǳƳǇǎΣ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎΣ 
ǎǿƛǘŎƘƎŜŀǊΣ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ŀƴŘ ǎƛƳƛƭŀǊ tƭŀƴǘΣ ǘƻ ŀǇǇƭȅ ŀ ƘƛƎƘ ǎǘŀƴŘŀǊŘ ƻŦ ǇǊƻǘŜŎǘƛǾŜ ǇŀƛƴǘǿƻǊƪ 
ƛƴ ǘƘŜ ǎƘƻǇ ōŜŦƻǊŜ ŘƛǎǇŀǘŎƘ ǘƘƛǎ ǿƛƭƭ ƴƻǊƳŀƭƭȅ ōŜ ŀŎŎŜǇǘŀōƭŜ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ǎǳŎƘ ǎǘŀƴŘŀǊŘ 
ŦƛƴƛǎƘŜǊ ŀǊŜ ŀǘ ƭŜŀǎǘ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ŦƛƴƛǎƘ ǎǇŜŎƛŦƛŜŘΦ  

 



 

пнм 

 

Cǳƭƭ ŘŜǘŀƛƭǎ ƻŦ ǎǳŎƘ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǎǘŀƴŘŀǊŘ ŦƛƴƛǎƘŜǎ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ Ƙƛǎ 
ŀǇǇǊƻǾŀƭ ǇǊƛƻǊ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜΦ {ǇŜŎƛŀƭ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǎǘŀƴŘŀǊŘ ŦƛƴƛǎƘŜǎ ŀǊŜ 
ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ŎƻƴŘƛǘƛƻƴǎ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ƛǘŜƳǎ ƻŦ tƭŀƴǘΦ  

 

2.18.17 Switchboards  

 

¢ƘŜ ƛƴǘŜǊƛƻǊǎ ƻŦ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǎǿƛǘŎƘƎŜŀǊΣ ǎƘŀƭƭ ōŜ ŦƛƴƛǎƘŜŘ ǿƘƛǘŜ ŜƴŀƳŜƭ 
Ǉŀƛƴǘ όǘǿƻ Ŏƻŀǘǎύ ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ .{ ŦƻǊ ŜƴŀƳŜƭ ŦƛƴƛǎƘ ŀƴŘ ǘƘŜ ŀƴŘ ǘƘŜ 
ŜȄǘŜǊƛƻǊǎ ƻŦ ǎǳŎƘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ǘƻ .{ пулл ŎƻƭƻǳǊ лл ! лр όƳƛŘ ƎǊŜȅύ ǘƻ ƎƛǾŜ ŀ ƳƛƴƛƳǳƳ 
ǊŜŦƭŜŎǘƛƻƴ ǾŀƭǳŜ ƻŦ пн҈Φ LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŦƛƴƛǎƘŜŘ Řǳƭƭ ōƭŀŎƪ ŀƴŘ ŎƻƴǘǊƻƭ ƘŀƴŘƭŜǎΣ ǇǳǎƘ 
ōǳǘǘƻƴǎ ŀƴŘ ǎƛƳƛƭŀǊ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ŎƘǊƻƳƛǳƳ ǇƭŀǘŜŘ ƻǊ ƻǘƘŜǊǿƛǎŜ ŘǳǊŀōƭŜ ŦƛƴƛǎƘŜŘ ǘƻ ǘƘŜ 
ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

2.18.18 Paint Systems  

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ Ǉŀƛƴǘ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ƛǘŜƳǎ ƻŦ tƭŀƴǘ ƭƛǎǘŜŘΦ  

 

¢ƘŜ ŎƻŀǘƛƴƎǎ ŀǊŜ ŘŜŦƛƴŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ рпфоΥ мфтт Ϧ/ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ tǊƻǘŜŎǘƛǾŜ 
ŎƻŀǘƛƴƎ ƻŦ LǊƻƴ ŀƴŘ {ǘŜŜƭ {ǘǊǳŎǘǳǊŜǎ !Ǝŀƛƴǎǘ /ƻǊǊƻǎƛƻƴ ϦŀƴŘ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ƎƛǾŜ 
ŀ ƳŀƛƴǘŜƴŀƴŎŜ ŦǊŜŜ ǇŜǊƛƻŘ ƻŦ ōŜǘǿŜŜƴ ǘŜƴ ŀƴŘ ǘǿŜƴǘȅ ȅŜŀǊΦ  

 

{ȅǎǘŜƳ tм  

¦{9{Υ !ƴȅ ƛƳƳŜǊǎŜŘΣ ǿŜǘǘŜŘ ƻǊ ōǳǊƛŜŘ ǎǘŜŜƭǿƻǊƪΦ  

tw9t!w!¢LhbΥ !ōǊŀǎƛǾŜ ōƭŀǎǘ ŎƭŜŀƴ ǘƻ .Φ{Φ {ŜŎƻƴŘ vǳŀƭƛǘȅ  

t!Lb¢LbD  

tŀƛƴǘƛƴƎ ǎƘŀƭƭ ŎƻǊǊŜǎǇƻƴŘ ǘƻ .{ рпфо {Y. ǿƛǘƘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ǇǊƛƳŜǊ ŎƻŀǘΦ  

ŀύ !ǇǇƭȅ ǘǿƻπǇŀŎƪ ȊƛƴŎ ǇƘƻǎǇƘŀǘŜ ǇǊƛƳŜǊ όYt м!ύ ǎƛƴƎƭŜ Ŏƻŀǘ ǘƻ тл ƳƛŎǊƻƴ 5ΦCΦ¢Φ  
ōύ !ǇǇƭȅ ǘƘǊŜŜ Ŏƻŀǘǎ ƻŦ ǘǿƻπǇŀŎƪ Ŏƻŀƭ ǘŀǊ ŜǇƻȄȅ όYC о!ύ ǘƻ ŀ ǘƻǘŀƭ 5ΦCΦ¢Φ ƻŦ прл ƳƛŎǊƻƴǎΦ Cƛƴŀƭ 

ŎƻƭƻǳǊ ōƭŀŎƪΦ  
 

{ȅǎǘŜƳ tн  

¦{9{Υ {ǘŜŜƭǿƻǊƪ ŜȄǇƻǎŜŘ ǘƻ ǿŜŀǘƘŜǊΦ  

tw9t!w!¢LhbΥ !ōǊŀǎƛǾŜ ōƭŀǎǘ ŎƭŜŀƴ ǘƻ .Φ{Φ {ŜŎƻƴŘ vǳŀƭƛǘȅ  

t!Lb¢LbD  

tŀƛƴǘƛƴƎ ǎƘŀƭƭ ŎƻǊǊŜǎǇƻƴŘ ǘƻ .{ рпфо {[р  

ŀύ !ǇǇƭȅ ǘǿƻπǇŀŎƪ ȊƛƴŎ ǇƘƻǎǇƘŀǘŜ ǇǊƛƳŜǊ όYt м!ύ ǎƛƴƎƭŜ Ŏƻŀǘ ǘƻ тл ƳƛŎǊƻƴ 5ΦCΦ¢Φ  
ōύ !ǇǇƭȅ ǘƘǊŜŜ Ŏƻŀǘǎ ƻŦ ǘǿƻπǇŀŎƪ Ŏƻŀƭ ǘŀǊ ŜǇƻȄȅ όYC о!ύ ǘƻ ŀ ǘƻǘŀƭ 5ΦCΦ¢Φ ƻŦ прл ƳƛŎǊƻƴǎΦ Cƛƴŀƭ 

ŎƻƭƻǳǊ ōƭŀŎƪΦ  



 

пнн 

 

 

{ȅǎǘŜƳ tо  

¦{9{Υ {ǘŜŜƭǿƻǊƪ ŜȄǇƻǎŜŘ ǘƻ ǿŜŀǘƘŜǊΦ  

tw9t!w!¢LhbΥ !ōǊŀǎƛǾŜ ōƭŀǎǘ ŎƭŜŀƴ ǘƻ .Φ{Φ {ŜŎƻƴŘ vǳŀƭƛǘȅ  

t!Lb¢LbD  

tŀƛƴǘƛƴƎ ǎƘŀƭƭ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ .{ рпфо {[{ 

ōύ !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ ƻŦ ǘǿƻπǇŀŎƪ ŜǇƻȄȅ ȊƛƴŎ ǇƘƻǎǇƘŀǘŜ ǇǊƛƳŜǊ όYt м!ύ ǘƻ ǘƻǘŀƭ 5ΦCΦ¢ ƻŦ мпл 
ƳƛŎǊƻƴǎΦ  

Ŏύ !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ ƻŦ ǘǿƻπǇŀŎƪ ŜǇƻȄȅ ǳƴŘŜǊŎƻŀǘ όY¦ м.ύ ǘƻ ǘƻǘŀƭ 5ΦCΦ¢Φ ƻŦ нлл ƳƛŎǊƻƴǎΦ  
Řύ !ǇǇƭȅ ƻƴŜ Ŏƻŀǘ ƻŦ ŎƘƭƻǊƛƴŀǘŜŘ ǊǳōōŜǊ ŦƛƴƛǎƘƛƴƎ Ŏƻŀǘ όIC м5ύ ǘƻ млл ƳƛŎǊƻƴǎ 5ΦCΦ¢Φ  
 

!ƭǘŜǊƴŀǘƛǾŜƭȅ ǘƘŜ ŦƛƴƛǎƘƛƴƎ Ŏƻŀǘ ŎƻǳƭŘ ōŜ ǘǿƻπǇŀŎƪ ǇƻƭȅǳǊŜǘƘŀƴŜ όYC н5ύ ǘƻ млл ƳƛŎǊƻƴǎ 5ΦCΦ¢Φ 
ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ рпфоΦ {Yп ǇŀƛƴǘƛƴƎ ǎȅǎǘŜƳΦ Cƛƴŀƭ Ŏƻŀǘ ǎƘŀƭƭ ōŜ ŀ ŎƻƭƻǳǊ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
ǿƛǘƘ .{ пулл ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

{ȅǎǘŜƳǎ tп  

¦{9{Υ LƴǘŜǊƴŀƭ Ǉƭŀƴǘ ŀƴŘ ǇƛǇŜ ǿƻǊƪΣ ŎǊŀƴŜǎ ǿƛǘƘƛƴ ǇǳƳǇ ƘƻǳǎŜǎ ŀƴŘ ƳƛǎŎŜƭƭŀƴŜƻǳǎ ǎǘŜŜƭǿƻǊƪ 
ƴƻǘ ŜȄǇƻǎŜŘ ǘƻ ǿŜŀǘƘŜǊΦ  

tw9t!w!¢LhbΥ !ōǊŀǎƛǾŜ ōƭŀǎǘ ŎƭŜŀƴ ǘƻ .Φ{Φ {ŜŎƻƴŘ vǳŀƭƛǘȅ  

t!Lb¢LbD  

tŀƛƴǘƛƴƎ ǎƘŀƭƭ ŎƻǊǊŜǎǇƻƴŘ ǘƻ .{ рпфо {CрΦ  

ŀύ !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ ƻŦ ǘǿƻπǇŀŎƪ ŜǇƻȄȅ ȊƛƴŎ ǇƘƻǎǇƘŀǘŜ ǇǊƛƳŜǊ όYt м!ύ ǘƻ ǘƻǘŀƭ 5ΦCΦ¢Φ ƻŦ мпл 
ƳƛŎǊƻƴΦ  

ōύ !ǇǇƭȅ ƻƴŜ Ŏƻŀǘ !ƭƪȅŘ ǳƴŘŜǊŎƻŀǘ όC¦ н!ύ ǘƻ ор ƳƛŎǊƻƴ 5ΦCΦ¢Φ  
Ŏύ  !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ !ƭƪȅŘ ŦƛƴƛǎƘƛƴƎ Ŏƻŀǘ όCC о.ύ тл ƳƛŎǊƻƴ 5ΦCΦ¢  
Řύ !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ !ƭƪȅŘ ǘƻǇŎƻŀǘ όCC о.ύ ǘƻ тл ƳƛŎǊƻƴ ǘƻǘŀƭ 5ΦCΦ¢  

 

Cƛƴŀƭ Ŏƻŀǘ ǎƘŀƭƭ ōŜ ŀ ŎƻƭƻǳǊ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ пулл ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

{ȅǎǘŜƳ tр 

¦{9{Υ .ǳǊƛŜŘ ǎǘŜŜƭ ǇƛǇŜ ǿƻǊƪ ǇǊƛƻǊ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǇƛǇŜ ǿǊŀǇΦ 

tw9t!w!¢LhbΥ !ōǊŀǎƛǾŜ ōƭŀǎǘ ŎƭŜŀƴ ǘƻ .Φ{Φ {ŜŎƻƴŘ vǳŀƭƛǘȅ  

t!Lb¢LbD  

Ŏύ !ǇǇƭȅ ǎƛƴƎƭŜ Ŏƻŀǘ ƻŦ ǘǿƻπǇŀŎƪ ŜǇƻȄȅ ȊƛƴŎ ǇƘƻǎǇƘŀǘŜ ǇǊƛƳŜǊ όYt м!ύ ǘƻ тл ƳƛŎǊƻƴ 5ΦCΦ¢Φ  
Řύ !ǇǇƭȅ ǎƛƴƎƭŜ Ŏƻŀǘ ƻŦ ǘǿƻπǇŀŎƪ Ŏƻŀƭ ǘŀǊ ŜǇƻȄȅ όYC о!ύ ǘƻ мрл ƳƛŎǊƻƴ 5ΦCΦ¢Φ  
 

Cƛƴŀƭ ŎƻƭƻǳǊ ōƭŀŎƪΦ  
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{ȅǎǘŜƳ tс  

¦{9{Υ IŀƴŘǊŀƛƭƛƴƎΣ ǎǘŜŜƭǿƻǊƪΣ ŜǘŎΦΣ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ƎŀƭǾŀƴƛȊŜŘΦ  

tw9t!w!¢LbΥ 5ŜƎǊŜŀǎŜ ŀƴŘ ǿŀǎƘ ǎǳǊŦŀŎŜ  

t!Lb¢LbD  

tŀƛƴǘƛƴƎ ǎƘŀƭƭ ŎƻǊǊŜǎǇƻƴŘ ǘƻ .{ рпфо {Cу ŀŦǘŜǊ ǎǳƛǘŀōƭŜ ǇǊŜπǘǊŜŀǘƳŜƴǘΦ  

ŀύ !ǇǇƭȅ ǇǊŜπǘǊŜŀǘƳŜƴǘ ǇǊƛƳŜǊ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ /ƭŀǳǎŜ ммΦоΦн ƻŦ .{ рпфоΦ  
ōύ !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ !ƭƪȅŘ tǊƛƳŜǊ όCt о!ύ ǘƻ тл ƳƛŎǊƻƴ 5ΦCΦ¢  
Ŏύ !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ !ƭƪȅŘ ǳƴŘŜǊŎƻŀǘ όC¦ н!ύ ǘƻ тл ƳƛŎǊƻƴ ǘƻǘŀƭ 5ΦCΦ¢Φ  
Řύ !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ !ƭƪȅŘ ǘƻǇŎƻŀǘ όCC о.ύ ǘƻ тл ƳƛŎǊƻƴ ǘƻǘŀƭ 5ΦCΦ¢Φ  

 

Cƛƴŀƭ ŎƻƭƻǳǊ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ пулл ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

{ȅǎǘŜƳǎ tт 

¦{9{Υ LƴǘŜǊƴŀƭ ǎǳǊŦŀŎŜǎ ƻŦ tƛǇŜǎΣ ǾŀƭǾŜǎ ŀƴŘ ŦƛǘǘƛƴƎǎΣ  

tw9t!w!¢LhbΥ !ōǊŀǎƛǾŜ ōƭŀǎǘ ŎƭŜŀƴ ǘƻ .Φ{Φ {ŜŎƻƴŘ vǳŀƭƛǘȅ  

t!Lb¢LbD  

Řύ !ǇǇƭȅ ǎƛƴƎƭŜ Ŏƻŀǘ ƻŦ ǘǿƻπǇŀŎƪ ŜǇƻȄȅ ȊƛƴŎ ǇƘƻǎǇƘŀǘŜ ǇǊƛƳŜǊ όYt м!ύ ǘƻ тл ƳƛŎǊƻƴ 5ΦCΦ¢  
Ŝύ !ǇǇƭȅ ǘǿƻ Ŏƻŀǘǎ ƻŦ ǘǿƻπǇŀŎƪ ŜǇƻȄȅ όYC о!ύ ǘƻ олл ƳƛŎǊƻƴ 5ΦCΦ¢ 9ǇƻȄȅ ǘƻ ōŜ ŀǇǇǊƻǾŜŘ ŦƻǊ 

ǳǎŜ ǿƛǘƘ ǇƻǘŀōƭŜ ǿŀǘŜǊΦ  
 

2.18.19 Wrapping of Buried Pipe work  

 

!ƭƭ ōǳǊƛŜŘ ǎǘŜŜƭ ǇƛǇŜǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ŀƴŘ ǿǊŀǇǇŜŘ ǿƛǘƘ ŀ ŎƻƭŘ ŀǇǇƭƛŜŘ ǎŜƭŦπ
ŀŘƘŜǎƛǾŜ ǇƛǇŜ ǿǊŀǇΦ /ƻƳǇǊƛǎŜŘ ƻŦ ŀƴ ŜȄǘǊǳŘŜŘΣ ƘŜŀǾȅΣ ƘƛƎƘƭȅ ŎƻƴŦƻǊƳŀōƭŜ ǘƘƛŎƪ t±/ ŎŀǊǊƛŜǊ 
ŎƻƳōƛƴŜŘ ǿƛǘƘ ŀ ƭŀȅŜǊ ƻŦ ǊǳōōŜǊ ǊƛŎƘ ǘǊƻǇƛŎŀƭ ƎǊŀŘŜ ōƛǘǳƳƛƴƻǳǎ ŎƻƳǇƻǳƴŘΦ  

 

aƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƻŦ t±/ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ лΦтс ƳƳ ǿƛǘƘ ǘƻǘŀƭ ǘƘƛŎƪƴŜǎǎ ƻŦ ǿǊŀǇ ƴƻǘ ƭŜǎǎ 
ǘƘŀƴ мΦср ƳƳΦ  

 

aƛƴƛƳǳƳ ǇƘȅǎƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǿǊŀǇ ǘƻ ōŜΥ  

¢ŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘ      моΦс aǇŀ  

9ƭƻƴƎŀǘƛƻƴ       нол҈  

¢ŜŀǊ ǊŜǎƛǎǘŀƴŎŜ       пт b ŦƻǊŎŜ  

LƳǇŀŎǘ ǎǘǊŜƴƎǘƘ       тΦн WƻǳƭŜǎ  

!ŘƘŜǎƛƻƴ ǘƻ !{¢a 5мллл    
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όмулл tŜŜƭύ       оΦт bκŎƳ  

5ƛŜƭŜŎǘǊƛŎ {ǘǊŜƴƎǘƘ      нлΣллл ± ƳƛƴΦ  

hǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ      нлл/πтрл/  

Lƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜ      мΣлллΣллл ƳŜƎŀƻƘƳǎ  

 

!ƭƭ ǇƛǇŜǎ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǎȅǎǘŜƳ tп ό/ƭŀǳǎŜ нΦмуΦмуύΦ  

 

¢ƘŜ ŘǊȅΣ ǇǊƛƳŜŘ ǇƛǇŜ ƭŜƴƎǘƘǎ ǎƘŀƭƭ ōŜ ǎǇƛǊŀƭƭȅ ǿǊŀǇǇŜŘ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘŀǇŜ ǿǊŀǇ ǳǎƛƴƎ мрл 
ƳƳ ǿƛŘŜ ǘŀǇŜ ŀƴŘ нрƳƳ ƳƛƴƛƳǳƳ ƻǾŜǊƭŀǇ ŘǳǊƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴΦ {ǳŦŦƛŎƛŜƴǘ ǘŜƴǎƛƻƴ ǎƘŀƭƭ ōŜ 
ŀǇǇƭƛŜŘ ǘƻ ŜƴǎǳǊŜ ŎƻƳǇƭŜǘŜ ŎƻƴŦƻǊƳƛǘȅ ƻŦ ǘƘŜ ǘŀǇ ǘƻ ǘƘŜ ǇƛǇŜΦ ¢ƘŜ ǎǇƛƎƻǘ ŜƴŘ ƻŦ ǘƘŜ ǇƛǇŜ ǎƘŀƭƭ 
ōŜ ƭŜŦǘ ǳƴǿǊŀǇǇŜŘ ŦƻǊ ŀ ƳƛƴƛƳǳƳ ŘƛǎǘŀƴŎŜ ƻŦ мрл ƳƳ ǘƻ ŀƭƭƻǿ ŦƻǊ ŜƴƎŀƎŜƳŜƴǘΦ  

 

!ƭƭ ŦƛŜƭŘ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ǿǊŀǇǇŜŘ ŀŦǘŜǊ ǇƛǇŜ ƭŀȅƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎΦ !ƴȅ ŜȄǇƻǎŜŘ ƳŜǘŀƭ ǎǳǊŦŀŎŜǎ ŀƴŘ 
ǘƘŜ ŜȄƛǎǘƛƴƎ ŎƻŀǘƛƴƎ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ŀƴŘ ǇǊƛƳŜŘ ŀǎ ǎǘŀǘŜŘ ǇǊŜǾƛƻǳǎƭȅΦ ¢ƘŜ ǘŀǇŜ ǿǊŀǇ ǎƘŀƭƭ ǘƘŜƴ 
ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǇǊŜǇŀǊŜŘ Ƨƻƛƴǘ ŀǊŜŀ ƻǾŜǊƭŀǇǇƛƴƎ ǘƘŜ ǇƛǇŜ ōŀǊǊŜƭ ǿǊŀǇǇƛƴƎ ŀ ƳƛƴƛƳǳƳ 
ŘƛǎǘŀƴŎŜ ƻŦ тр ƳƳ ǳǎƛƴƎ мллƳƳ ǿƛŘǘƘ ƻŦ ǘŀǇŜ ŀǇǇƭƛŜŘ ǿƛǘƘ ŀ рлƳƳ ƻǾŜǊƭŀǇΦ {ǳŦŦƛŎƛŜƴǘ ǘŜƴǎƛƻƴ 
ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ŘǳǊƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ǎƻ ŀǎ ǘƻ ŜƴǎǳǊŜ ŎƻƳǇƭŜǘŜ ŎƻƴŦƻǊƳƛǘȅ ƻŦ ǘƘŜ ǿǊŀǇ ǘƻ ǘƘŜ 
Ƨƻƛƴǘ ŀǊŜŀΦ  

 

9ƴŘ ƭŀǇǎ ōŜǘǿŜŜƴ ŀŘƧƻƛƴƛƴƎ Ǌƻƭƭǎ ǎƘŀƭƭ ōŜ ŀ ƳƛƴƛƳǳƳ ƻŦ мрлƳƳΦ  

 

2.19 Chemical Plant  

2.19.1 General 

 

!ƭƭ ŎƘŜƳƛŎŀƭ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ƴƻƴπŎƻǊǊƻŘƛōƭŜ ŦƻǊ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǿƘƛŎƘ ƛǘ ƛǎ ōŜƛƴƎ ǳǎŜŘΦ  

 

Dƭŀǎǎ ǊŜƛƴŦƻǊŎŜŘ ŎƘŜƳƛŎŀƭ ƳƛȄƛƴƎ ǘŀƴƪǎ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ !ƴȅ ƴŜŎŜǎǎŀǊȅ Dwt 
ǇǊƻǘŜŎǘƛǾŜ ƭƛƴƛƴƎ ǘƻ ǇǊŜǾŜƴǘ ŎƘŜƳƛŎŀƭ ŀǘǘŀŎƪ ƻƴ ŎƻƴŎǊŜǘŜ ǘŀƴƪǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ  

 

2.19.2 Chemical Dosing Pumps  

 

/ƘŜƳƛŎŀƭ ŘƻǎƛƴƎ ǎƘŀƭƭ ōŜ ōȅ ƳŜŀƴǎ ƻŦ ŜƭŜŎǘǊƛŎŀƭƭȅ ŘǊƛǾŜƴ ƳŜǘŜǊƛƴƎ ǇǳƳǇǎΣ ƻǊ ƎǊŀǾƛǘȅ ǎƻƭǳǘƛƻƴ ŦŜŜŘŜǊǎ 
ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘ ƛƴ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ƻǊ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎΦ  

 

¢ƘŜ ƳŜǘŜǊƛƴƎ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ Ƴŀƴǳŀƭƭȅ ŀŘƧǳǎǘŀōƭŜ ŀƴŘ ǎƘŀƭƭ ōŜ ŎŀƭƛōǊŀǘŜŘ ǘƻ ŀƭƭƻǿ ǎŜǘǘƛƴƎ ŀǘ ǘƘŜ 
ǊŜǉǳƛǊŜŘ ŘƻǎŀƎŜΦ 5ƻǎƛƴƎ ŀŘƧǳǎǘƳŜƴǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ǿƘƛƭŜ ǇǳƳǇǎ ŀǊŜ ǊǳƴƴƛƴƎΦ ¢ƘŜ ƳŜǘŜǊƛƴƎ ǇǳƳǇǎ 
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ǎƘŀƭƭ ƘŀǾŜ ŀƴ ŀŎŎǳǊŀǘŜ ŘƻǎƛƴƎ ǊŀƴƎŜ Řƻǿƴ ǘƻ мл҈ ƻŦ ǘƘŜƛǊ ƳŀȄƛƳǳƳ ƻǳǘǇǳǘΦ aŜǘŜǊƛƴƎ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŘƻǎŀƎŜ ŎƘŀǊǘǎ ƻǊ ǘŀōƭŜǎ ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ŘǳǊŀōƭŜ ƳŀǘŜǊƛŀƭ ǎǳƛǘŀōƭŜ ŦƻǊ ǿŀƭƭ ƳƻǳƴǘƛƴƎΦ 

 

aŜǘŜǊƛƴƎ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ Ƴŀƴǳŀƭƭȅ ŀƴŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀŘƧǳǎǘŀōƭŜ ōȅ ŀ ŎƻƴǘǊƻƭ ǎƛƎƴŀƭ пκнлƳ!Φ ±ŀǊƛŀōƭŜ 
ǎǇŜŜŘ ƳƻǘƻǊ ǿƛƭƭ ōŜ ǇǊŜŦŜǊǊŜŘ ŀǎ ŀŎǘǳŀǘƻǊΦ hǳǘǇǳǘ ǎƘŀƭƭ ōŜ ŀŘƧǳǎǘŀōƭŜ ǘƘǊƻǳƎƘ ŀ ǎǘŜǇƭŜǎǎ ǾŀǊƛŀōƭŜ 
ǎǘǊƻƪŜ ƳŜŎƘŀƴƛǎƳΦ aŀǘŜǊƛŀƭǎ ƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ƭƛǉǳƛŘ ǎƘŀƭƭ ōŜ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ƻǊ ŀǇǇǊƻǇǊƛŀǘŜ ǎǘŀƛƴƭŜǎǎ 
ǎǘŜŜƭ ƭƛƪŜ IŀǎǘŜƭƭƻȅ /Φ 5ƛŀǇƘǊŀƎƳ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ōǳǘȅм ƻǊ t¢C9Φ .ŜŘǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ 
ƎƭŀƴŘ ŘǊƛǇΦ ¢ƘŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ŘǊƛǾŜƴ ōȅ ŎƭƻǎŜπŎƻǳǇƭŜŘ ƳƻǘƻǊǎ ǿƛǘƘ ǊŜŘǳŎǘƛƻƴ ƎŜŀǊǎ ŀƴŘ ŎŀƳ 
ƳŜŎƘŀƴƛǎƳǎ ƘƻǳǎŜŘ ƛƴ ŀ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ƻƛƭ ōŀǘƘΦ  

 

DǊŀǾƛǘȅ ǎƻƭǳǘƛƻƴ ŦŜŜŘŜǊǎ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ŀ Ŏƻƴǎǘŀƴǘ ƭŜǾŜƭ ǘŀƴƪ ǿƛǘƘ ŀ Ŧƭƻŀǘ ŎƻƴǘǊƻƭƭŜŘ ƛƴƭŜǘ ǾŀƭǾŜΣ ŀƴŘ 
ƻǳǘƭŜǘ ǊŜƎǳƭŀǘƛƻƴ ƻǊƛŦƛŎŜ ŘƛǎŎƘŀǊƎƛƴƎ ǘƻ ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ ƛƴǘƻ ǘƘŜ ƛƴƭŜǘ ƻŦ ǘƘŜ ǇƛǇŜ ŘŜƭƛǾŜǊƛƴƎ ǘƘŜ ǎƻƭǳǘƛƻƴ 
ǘƻ ǘƘŜ ŘƻǎƛƴƎ ǇƻƛƴǘΦ ¢ƘŜ ǊŜƎǳƭŀǘƛƴƎ ƻǊƛŦƛŎŜ ǎƘŀƭƭ ōŜ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ŦƛȄŜŘ ƻǊƛŦƛŎŜ ǘȅǇŜ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ǘƘŜ 
ƻǳǘǇǳǘ Ŏŀƴ ōŜ ŀŘƧǳǎǘŜŘ ōȅ ǾŀǊȅƛƴƎ ƛǘǎ ƘŜƛƎƘǘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ƭƛǉǳƛŘ ƭŜǾŜƭ ƛƴ ǘƘŜ Ŏƻƴǎǘŀƴǘ ƭŜǾŜƭ ǘŀƴƪΣ ƻǊ ŀƴ 
ƻǊƛŦƛŎŜ ǿƛǘƘ ŘƛǎŎƘŀǊƎŜ ŀǊŜŀ ǾŀǊƛŜŘ ōȅ ŀ ǘŀǇŜǊŜŘ ƴŜŜŘƭŜΦ Lƴ ōƻǘƘ ŎŀǎŜǎ ǘƘŜ ƻǊƛŦƛŎŜ ǎƘŀƭƭ ŀƭǿŀȅǎ ōŜ 
ŘǊƻǿƴŜŘ ǘƻ ŀǾƻƛŘ ōƭƻŎƪŀƎŜ ǘƘǊƻǳƎƘ ŎǊȅǎǘŀƭƭƛȊŀǘƛƻƴΦ aŀǘŜǊƛŀƭǎ ƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ƭƛǉǳƛŘ ǎƘŀƭƭ ōŜ 
ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΣ ǊǳōōŜǊΣ t±/Σ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ƻǊ t¢C9Φ  

 

2.19.3 Chemical Dosing Pipe ǿƻǊƪ  

 

/ƘŜƳƛŎŀƭ ŘƻǎƛƴƎ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǳt±/ ƻǊ ǇƻƭȅŜǘƘȅƭŜƴŜ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǊŜǉǳƛǊŜŘ ƛƴ 
ǘƘŜ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ ²ƘŜǊŜ ǇƻǎǎƛōƭŜ ŀƭƭ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ǊƻǳǘŜŘ ǎƻ ǘƘŀǘ ƛǘ Ŏŀƴ ōŜ ŦƛȄŜŘ ǘƻ 
ǿŀƭƭǎΦ wƛƎƛŘ ǇƛǇŜ ǿƻǊƪ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ ²ƘŜǊŜ ǇƻǎǎƛōƭŜ ŀƭƭ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ǊƻǳǘŜŘ ǎƻ ǘƘŀǘ ƛǘ Ŏŀƴ ōŜ ŦƛȄŜŘ 
ǘƻ ǿŀƭƭǎΦ wƛƎƛŘ ǇƛǇŜ ǿƻǊƪΣ ƛƴŎƭǳŘƛƴƎ ǳt±/Σ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǿŀƭƭǎ ŀƴŘ ƛƴ ŘǳŎǘǎ ǳǎƛƴƎ ŎƭŀƳǇǎ ƻǊ ōǊŀŎƪŜǘǎ 
ǎǇŀŎŜŘ ŀǘ ǎǳŎƘ ƛƴǘŜǊǾŀƭǎ ǎƻ ŀǎ ƴƻǘ ǘƻ ŎŀǳǎŜ ƴƻǘƛŎŜŀōƭŜ ǎŀƎƎƛƴƎ ƛƴ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ōŜǘǿŜŜƴ ǎǳǇǇƻǊǘǎΦ 
CƭŜȄƛōƭŜ ǇƛǇŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ƭŀƛŘ ƻƴ ƎŀƭǾŀƴƛȊŜŘ ƳƛƭŘ ǎǘŜŜƭ όDa{ύ ŎŀōƭŜ ǘǊŀȅ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘ ǘƻ ǿŀƭƭǎΦ tƛǇŜ 
ǿƻǊƪ ǎǇŀƴƴƛƴƎ ōŜǘǿŜŜƴ ǿŀƭƭǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǎǳǇǇƻǊǘŜŘ ōȅ Da{ ŎŀōƭŜ ǘǊŀȅΦ !ŘŜǉǳŀǘŜ ŘǊŀƛƴŀƎŜ ŀƴŘ 
ŦƭǳǎƘƛƴƎ Ǉƻƛƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ŎƘŜƳƛŎŀƭ ŘƻǎƛƴƎ ǇƛǇŜ ǿƻǊƪΦ  

 

 

 

 

 

2.19.4 Mechanical Mixers  

 

aƛȄŜǊǎ ŦƻǊ ǇǊŜǇŀǊƛƴƎ ŎƘŜƳƛŎŀƭ ǎƻƭǳǘƛƻƴǎ ƻǊ ǎƭǳǊǊƛŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭƭȅ ŘǊƛǾŜƴ ǇǊƻǇŜƭƭŜǊ ǘȅǇŜ 
ǎǳƛǘŀōƭŜ ŦƻǊ ǇŜǊƳŀƴŜƴǘ ƳƻǳƴǘƛƴƎ ƛƴ ŀ ǾŜǊǘƛŎŀƭ ǇƻǎƛǘƛƻƴΦ ¢ƘŜ ƳƛȄŜǊǎ ǎƘŀƭƭ ōŜ ǎƛȊŜŘ ǘƻ ŀƎƛǘŀǘŜ ǘƘŜ ǿƘƻƭŜ 
ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ƳƛȄƛƴƎ ǘŀƴƪ ǘƻ ŘƛǎǎƻƭǾŜ ǘƘŜ ŎƘŜƳƛŎŀƭ ŎƻƴŎŜǊƴŜŘ ǿƛǘƘƛƴ ŀ ǊŜŀǎƻƴŀōƭŜ ǘƛƳŜΣ ƻǊ ǘƻ ǇǊŜǾŜƴǘ 
ŀƴȅ ǎŜǘǘƭŜƳŜƴǘ ƛƴ ǘŀƴƪǎ ŎƻƴǘŀƛƴƛƴƎ ǎƭǳǊǊƛŜǎΦ ¢ƘŜ ƳƛȄŜǊǎ ǎƘŀƭƭ ōŜ ŘǊƛǾŜƴ ōȅ ŎƭƻǎŜπŎƻǳǇƭŜŘ ƳƻǘƻǊ ǿƛǘƘ 
ƎŜŀǊǎ ƘƻǳǎŜŘ ƛƴ ŀ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ƻƛƭ ōŀǘƘΦ .ŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ŀƎŀƛƴǎǘ ƛƴƎǊŜǎǎ ƻŦ ŘǳǎǘΦ ¢ƘŜ ǎƘŀŦǘǎ 
ŀƴŘ ǇǊƻǇŜƭƭŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ  
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2.19.5 GRP Lining  

 

DƭŀǎǎπŦƛōǊŜ ǊŜƛƴŦƻǊŎŜŘ ǇƻƭȅŜǎǘŜǊ όDwtύ ƭƛƴƛƴƎ ǘƻ ŎƻƴŎǊŜǘŜ ǘŀƴƪǎ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ǳǎƛƴƎ ǘƘŜ ǿŜǘ ƭŀȅπǳǇ 
ǇǊƻŎŜǎǎΦ ¢ƘŜ ƭƛƴƛƴƎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƻŦ о ƳƳ ŀƴŘ ƘŀǾŜ ŀ Ǝƭŀǎǎ ŎƻƴǘŜƴǘ ƻŦ ŎƘƻǇǇŜŘ 
ǎǘǊŀƴŘ Ƴŀǘ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ол҈Φ Lǘ ǎƘŀƭƭ ōŜ ŦƛƴƛǎƘŜŘ ǿƛǘƘ ŀ ǊŜǎƛƴ ǊƛŎƘ ǎǳǊŦŀŎŜ ƭŀȅŜǊ ŎƻƴǘŀƛƴƛƴƎ ōƛƴŘƛƴƎ 
ǘƛǎǎǳŜΦ  

 

¢ƘŜ ǇƻƭȅŜǎǘŜǊ ǊŜǎƛƴ ǎƘŀƭƭ ōŜ ŎƻƳƳŜǊŎƛŀƭ ƎǊŀŘŜ ƛƴŜǊǘ ǘƻ ŀƭǳƳƛƴƛǳƳ ǎǳƭǇƘŀǘŜ ǎƻƭǳǘƛƻƴ ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ 
ǿƛǘƘ ǘƘŜ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ оронΦ CƛƭƭŜǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘΦ  

 

wŜƛƴŦƻǊŎƛƴƎ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ŀ ǎǳƛǘŀōƭŜ ƎǊŀŘŜ ƻŦ ƎƭŀǎǎπŦƛōǊŜ ƘŀǾƛƴƎ ŀ Ǝƭŀǎǎ ŦƛƴƛǎƘ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ 
ǊŜǎƛƴ ǳǎŜŘ ŀƴŘ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ оронΦ CƛƭƭŜǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘΦ  

 

wŜƛƴŦƻǊŎƛƴƎ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ŀ ǎǳƛǘŀōƭŜ ƎǊŀŘŜ ƻŦ ƎƭŀǎǎπŦƛōǊŜ ƘŀǾƛƴƎ ŀ Ǝƭŀǎǎ ŦƛƴƛǎƘ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ 
ǊŜǎƛƴ ǳǎŜŘ ŀƴŘ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ опфс ŀƴŘ .{ осфмκ  

 

¢ƘŜ ŎƻƴŎǊŜǘŜ ǎǳǊŦŀŎŜ ǎƘŀƭƭ ōŜ ǘƘƻǊƻǳƎƘƭȅ ŎƭŜŀƴŜŘ ŀƴŘ ŘǊƛŜŘ ōŜŦƻǊŜ ǘƘŜ Dwt ƛǎ ŀǇǇƭƛŜŘΦ ¢ƘŜ ǊŜƛƴŦƻǊŎŜŘ 
ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ƻǾŜǊƭŀǇǇŜŘ ōȅ ƴƻǘ ƭŜǎǎ ǘƘŀƴ рлƳƳΦ ¢ƘŜ Ŧƛƴŀƭ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ ƭƛƴƛƴƎ ǎƘŀƭƭ ōŜ ŦƛƴƛǎƘŜŘ 
ǎƳƻƻǘƘ ŀƴŘ ŦǊŜŜ ŦǊƻƳ ŎǊŀȊƛƴƎ ŀƴŘ ŎǊŀŎƪǎΤ ŀƴŘ ŘŜŦŜŎǘǎ ǎƘŀƭƭ ōŜ ƎǊƻǳƴŘ ŀƴŘ ǊŜǇŀƛǊŜŘ ōȅ ŀ ƳŜǘƘƻŘ ŀƎǊŜŜŘ 
ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ wŜǇǊŜǎŜƴǘŀǘƛǾŜΦ  

 

2.20 Floor Trench Covers, Chequer Plating and Egg Crate Flooring  

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ǇƛǇŜǎ ŀƴŘ ŎŀōƭŜ ŀǊŜ ǘƻ ōŜ ƭŀƛŘ ƛƴ ŘǳŎǘǎ ōŜƭƻǿ ǘƘŜ ŦƛƴƛǎƘŜŘ ŦƭƻƻǊ ƭŜǾŜƭΦ ¢ƘŜ 
ŘǳŎǘǎ ǎƘŀƭƭ ōŜ ŎƻǾŜǊŜŘ ǿƛǘƘ ǎǘŜŜƭ ǇƭŀǘŜǎ ǿƛǘƘ ŘƛŀƳƻƴŘ ŎƘŜǉǳŜǊƛƴƎ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ƴƻƴπǎƭƛǇ ǇŀǘǘŜǊƴΣ 
ƻǊ ǿƛǘƘ ŜƎƎ ŎǊŀǘŜ ŦƭƻƻǊƛƴƎΦ ¢ƘŜ ǇƭŀǘŜǎ ƻǊ ŦƭƻƻǊƛƴƎ ǎŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ǘƘƛŎƪƴŜǎǎ ƴƻǘ ǘƻ ōŜƴŘ ƻǊ 
ǎǇǊƛƴƎ ƛƴ ƻǊŘƛƴŀǊȅ ǳǎŀƎŜ ŀƴŘ ǎƘŀƭƭ Ŧƛǘ ŜǾŜƴƭȅ ŀƴŘ ǘǊǳƭȅ ƛƴǘƻ ǎǘŜŜƭ ŀƴƎƭŜ ŦǊŀƳŜǎ ƻǊ ƪŜǊōƛƴƎ ǿƛǘƘ ǎǳƛǘŀōƭŜ 
ŀǘǘŀŎƘƳŜƴǘ ŦƻǊ ōǳƛƭŘƛƴƎ ƛƴǘƻ ǘƘŜ ŎƻƴŎǊŜǘŜ ŦƭƻƻǊΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŎƻƳǇƭŜǘŜ ŘǊŀǿƛƴƎǎ ǎƘƻǿƛƴƎ ǘƘŜ ŀǊǊŀƴƎŜƳŜƴǘ ƻŦ ǘǊŜƴŎƘŜǎΣ ŎƘŜǉǳŜǊ ǇƭŀǘŜǎ 
ŀƴŘ ŜƎƎ ŎǊŀǘŜ ŦƭƻƻǊƛƴƎ ǎŜŎǘƛƻƴΣ Ŧǳƭƭȅ ŘƛƳŜƴǎƛƻƴŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ǘǊŜƴŎƘŜǎ Ŏŀƴ ōŜ ŦƻǊƳŜŘ ŀƴŘ ǘƘŜ ƪŜǊōǎ 
ōǳƛƭǘ ƛƴǘƻ ǘƘŜ ŦƭƻƻǊ ōȅ ǘƘŜ ŎƛǾƛƭ ǿƻǊƪǎ ŎƻƴǘǊŀŎǘƻǊΦ ¢ƘŜ ǇƭŀǘŜǎ ŀƴŘ ŦƭƻƻǊƛƴƎ ǎŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŘƛǾƛŘŜŘ ƛƴǘƻ 
ǎǳƛǘŀōƭŜ ǎƛȊŜǎ ŀƴŘ ƭŜƴƎǘƘǎ ŦƻǊ ƭƛŦǘƛƴƎΣ ǿƛǘƘ ǘǿƻ ƘƻƭŜǎ ƛƴ ŜŀŎƘ ǎŜŎǘƛƻƴΦ hƴŜ ǎŜǘ ƻŦ ƭƛŦǘƛƴƎ ƪŜȅǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ 
ǎǳǇǇƭƛŜŘ ŀǘ ŜŀŎƘ ƭƻŎŀǘƛƻƴΦ  

 

2.21 Foundation Bolts and Fixing Arrangements  
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!ƭƭ ŦƻǳƴŘŀǘƛƻƴ ōƻƭǘǎ ŀƴŘ ŦƛȄƛƴƎ ōƻƭǘǎ ǊŜǉǳƛǊŜŘ ǘƻ ǎŜŎǳǊŜ ǘƘŜ ƛǘŜƳǎ ǘƻ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ŜǊŜŎǘŜŘ ǳƴŘŜǊ ǘƘƛǎ 
ŎƻƴǘǊŀŎǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜΣ ǿƛǘƘƛƴ ǘƘŜ ǘƛƳŜ όǎύ ǎǇŜŎƛŦƛŜŘΣ ŘƛƳŜƴǎƛƻƴŜŘ ŦƻǳƴŘŀǘƛƻƴ ŘǊŀǿƛƴƎǎ ǎƘƻǿƛƴƎ 
ǘƘŜ ǘȅǇŜ ƻŦ ŦƻǳƴŘŀǘƛƻƴ ƻǊ ŦƛȄƛƴƎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ ƛǘŜƳ ƻŦ ǇƭŀƴǘΦ ¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǘŀǘŜ ǘƘŜ 
ƳŜŎƘŀƴƛŎŀƭ ǎǘǊŜƴƎǘƘ ƻŦ ƭŀǊƎŜ ŦƛȄƛƴƎ ōƻƭǘǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ǎƛȊŜ ŀƴŘ ŘƛŀƳŜǘŜǊΦ DŀƭǾŀƴƛȊŜŘ 
ǿƘŜǊŜ ƴƻǘ ŜƳōŜŘŘŜŘ ƛƴ ŎƻƴŎǊŜǘŜΣ ǿƛǘƘ ƎŀƭǾŀƴƛȊŜŘ ƴǳǘǎ ŀƴŘ ǿŀǎƘŜǊǎΦ  

  

2.22 Brackets, Fixings, Anchor Points and Pipe and Valve Supports  

 

!ƭƭ ōǊŀŎƪŜǘΣ ƘŀƴƎŜǊǎ ŀƴŘ ŦƛȄƛƴƎǎΣ ŀƴŎƘƻǊ Ǉƻƛƴǘǎ ŀƴŘ ǎǳǇǇƻǊǘǎ ŦƻǊ ǘƘŜ ǎŀǘƛǎŦŀŎǘƻǊȅ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀƭƭ ǇƛǇŜ 
ǿƻǊƪΣ ǾŀƭǾŜǎ ŀƴŘ ƻǘƘŜǊ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ŜǊŜŎǘŜŘΦ ¢ƘŜ ǎǳǇǇƻǊǘǎ ǎƘŀƭƭ ǇǊŜǾŜƴǘ ŜȄŎŜǎǎƛǾŜ 
ƳƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ŜƭƛƳƛƴŀǘŜ ŜȄǘǊŀƴŜƻǳǎ ǎǘǊŜǎǎ ƻƴ ǇǳƳǇ ŎŀǎƛƴƎǎ ŀƴŘ ƻǘƘŜǊ ƛǘŜƳǎ ƻŦ ǇƭŀƴǘΦ  

 

²ƘŜǊŜ ǇƛǇŜ ŀƴŘ ǾŀƭǾŜ ǎǳǇǇƻǊǘǎ ƻǊ ŀƴŎƘƻǊǎ ŀǘ ŀǘǘŀŎƘŜŘ ǘƻ ǎǘǊǳŎǘǳǊŜǎΣ ǘƘŜ ƭƻŀŘƛƴƎǎ ƛƳǇƻǎŜŘ ŀǘ ǘƘŜ 
Ǉƻƛƴǘǎ ƻŦ ŀǘǘŀŎƘƳŜƴǘ ǎƘŀƭƭ ōŜ ǎǘŀǘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƻƴ ǎǳōƳƛǎǎƛƻƴ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƻǳƴŘŀǘƛƻƴ 
ŘǊŀǿƛƴƎǎ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ƭƭ ƴŜŎŜǎǎŀǊȅ ƴǳǘǎΣ ōƻƭǘǎ ŀƴŘ ǿŀǎƘŜǊǎ ŦƻǊ ǎǳŎƘ ŦƛȄƛƴƎǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΦ  

 

2.23 Guarding and Protection of Moving Parts  

 

aƻǾƛƴƎ ǇŀǊǘǎ ƻŦ ƳŀŎƘƛƴŜǊȅ ƛƴŎƭǳŘƛƴƎ ŀƭƭ ǎƘŀŦǘǎΣ ŎƻǳǇƭƛƴƎǎΣ ŎƻƭƭŀǊǎΣ ǇǊƻƧŜŎǘƛƴƎ ƪŜȅ ƘŜŀŘǎΣ ƎŜŀǊ ǿƘŜŜƭǎΣ 
ōŜƭǘ ŘǊƛǾŜǎΣ ŎƘŀƛƴ ŘǊƛǾŜǎ ŀƴŘ ŀƭƭ ƻǘƘŜǊ ƳƻǾƛƴƎ ƳŀŎƘƛƴŜǊȅ ǎƘŀƭƭ ōŜ ƎǳŀǊŘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ƎƛǾŜ 
ŎƻƳǇƭŜǘŜ ǇǊƻǘŜŎǘƛƻƴ ǘƻ ƻǇŜǊŀǘƛƴƎ ǇŜǊǎƻƴƴŜƭΦ !ƭƭ ǎŜǘǎŎǊŜǿǎ ƻƴ ǊŜǾƻƭǾƛƴƎ ǎƘŀŦǘǎ ǎƘŀƭƭ ōŜ ŎƻǳƴǘŜǊǎǳƴƪ ƻǊ 
ǎǳƛǘŀōƭȅ ǇǊƻǘŜŎǘŜŘΦ DǳŀǊŘǎ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ŘŜǎƛƎƴΣ ŦƛǘǘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǿƛǘƘ ƛƴǎǇŜŎǘƛƻƴ 
ŘƻƻǊǎΦ !ƭƭ ƎǳŀǊŘǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǎƻ ǘƘŀǘ ǘƘŜȅ Ŏŀƴ ōŜ ǊŜƳƻǾŜŘ ǿƛǘƘƻǳǘ ŘƛǎǘǳǊōƛƴƎ ǘƘŜ ǇŀǊǘǎ ƻŦ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘ ǘƘŜȅ ǇǊƻǘŜŎǘΦ DǳŀǊŘǎ ŦƻǊ ǎƘŀŦǘ ŎƻǳǇƭƛƴƎǎ ǎƘŀƭƭ ŀǘ ƭŜŀǎǘ ōŜ Ŝǉǳŀƭ ǘƻ .{ ролпΦ  

 

2.24 Schedule of Test  

 

2.24.1 General  

 

¢Ƙƛǎ {ŜŎǘƛƻƴ ƛǎ ǘƻ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŘŜǘŀƛƭǎ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ ƛƴ 
ǇŀǊǘƛŎǳƭŀǊ {ŜŎǘƛƻƴ мΦнсΦ  

 



 

пну 

 

!ǎ Ƴŀƴȅ ǘŜǎǘǎ ŀǎ ǇƻǎǎƛōƭŜ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǘƻƎŜǘƘŜǊΦ CƛǾŜ ŎƻǇƛŜǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ǊŜŎƻǊŘǎ ƻŦ ŀƭƭ ǘŜǎǘǎ 
ǎƘŀƭƭ ōŜ ŦǳǊƴƛǎƘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ƭƭ ƳŀǘŜǊƛŀƭΣ ǿƘƛŎƘ ƛǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘŜǎǘǎ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎΣ Ƴǳǎǘ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ Ǉŀǎǎ ǎǳŎƘ ǘŜǎǘǎ 
ōŜŦƻǊŜ ōŜƛƴƎ ǇŀƛƴǘŜŘ ƻǊ ƻǘƘŜǊǿƛǎŜ ŎƻŀǘŜŘΦ  

 

!ƭƭ ǘŜǎǘ ƛƴǎǘǊǳƳŜƴǘǎΣ ŦǳŜƭǎ ŀƴŘ ŎƻƴǎǳƳŀōƭŜǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǘŜǎǘǎΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ǎŜǘǘƛƴƎ ǘƻ ǿƻǊƪ 
ǘƘŜ tƭŀƴǘ ǎƘƻǳƭŘ ōŜ ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ ¢Ŝǎǘ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ǘƻ ŀǇǇǊƻǾŀƭ ŀƴŘ ǎƘŀƭƭ ōŜ 
ŎŀƭƛōǊŀǘŜŘ ōȅ ŀ ŎƻƳǇŜǘŜƴǘ ŀǳǘƘƻǊƛǘȅ ŀǎ Ƴŀȅ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

 

2.24.2 Tests at Manufacturer's Works  

 

¢ƘŜ ƳŜŎƘŀƴƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘ ǿƛƭƭ ōŜ ǘŜǎǘŜŘ ǘƻ ǇǊƻǾŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŀƴŘ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΦ  

 

2.24.3 Tests After Erection on Site  

 

!ƭƭ tƭŀƴǘ ǎƘŀƭƭ Ǉŀǎǎ ǎǳŎƘ ǘŜǎǘǎ ƻƴ ǎƛǘŜ ŀǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ǇǊƻǾŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ 
/ƻƴǘǊŀŎǘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ƻŦ ŀƴȅ ǘŜǎǘǎΣ ǿƘƛŎƘ Ƴŀȅ ŀƭǊŜŀŘȅ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊϥǎ 
²ƻǊƪǎΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ŀƭƭ ǇǳƳǇ ǇŜǊŦƻǊƳŀƴŎŜ ǘŜǎǘǎ ƳŀŘŜ ŀǘ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊϥǎ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ ǊŜǇŜŀǘŜŘΦ  

 

LŦΣ ƛƴ ǘƘŜ ƻǇƛƴƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƘŜ tƭŀƴǘ ŘƻŜǎ ƴƻǘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ǘƘŜ ŘŜŦŜŎǘ ǎƘŀƭƭ ōŜ 
ǊŜŎǘƛŦƛŜŘ ŀǘ ƴƻ Ŏƻǎǘ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊΦ  

 

2.25 Standby Power Generating Plant 

 

2.25.1 General  

 

¢ƘŜ ŘƛŜǎŜƭ ƎŜƴŜǊŀǘƛƴƎ ǎŜǘǎ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎ ŀƴŘ ŀƭǘŜǊƴŀǘƻǊǎ ƳƻǳƴǘŜŘ ǘƻƎŜǘƘŜǊ ƻƴ 
ŎƻƳƳƻƴ ōŀǎŜ ǇƭŀǘŜǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ Řǳǘȅ ƻŦ ǘǿŜƴǘȅπŦƻǳǊ όнпύ ƘƻǳǊǎ ǇŜǊ ŘŀȅΣ ŦƻǊ 
ƻǇŜǊŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ ŎƭƛƳŀǘƛŎ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŀƭǘƛǘǳŘŜ ŀǎ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ tŀǊǘƛŎǳƭŀǊ ¢ŜŎƘƴƛŎŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ 
ŀƴŘ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŀǘ мΣрлл ǊǇƳΦ 

 

¢ƘŜ ƎŜƴŜǊŀǘƛƴƎ ǎŜǘ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ǘƻ ŘŜƭƛǾŜǊ Ŏƻƴǘƛƴǳƻǳǎƭȅ ммл҈ ƻŦ ƛǘǎ ǊŀǘŜŘ ƻǳǘǇǳǘ ŦƻǊ ƻƴŜ ƘƻǳǊ ƛƴ 
ŜǾŜǊȅ ǘǿŜƭǾŜ όмнύ ƘƻǳǊǎΣ ǿƛǘƘƻǳǘ ŀƴȅ ǇŀǊǘ ƛƳǇŀƛǊŜŘΦ 



 

пнф 

 

 

¢ƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƛƴ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǳǇ ǘƻ рл / όƛƴŘƻƻǊ 
ŎƻƴŘƛǘƛƻƴǎύΦ ¢ƘŜȅ ǿƛƭƭ ōŜ ƭƻŎŀǘŜŘ ƛƴŘƻƻǊǎ όƴƻ ŎŀƴƻǇȅ ǇǊƻǘŜŎǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘύΦ 

 

2.25.2 Engines 

 

9ƴƎƛƴŜǎ ǎƘŀƭƭ ōŜ ƛƴŘǳǎǘǊƛŀƭ ŦƻǳǊ ǎǘǊƻƪŜΣ ǿŀǘŜǊ ƻǊ ŀƛǊ ŎƻƻƭŜŘΣ ŘƛǊŜŎǘ ƛƴƧŜŎǘƛƻƴ ƳŀŎƘƛƴŜǎ ŀƴŘ ǎƘŀƭƭ ƻǇŜǊŀǘŜ 
ŀǘ ƴƻǘ ƳƻǊŜ ǘƘŀƴ мΣрлл ǊǇƳΦ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ ƻŦ ǘȅǇŜǎ ƛǎ ǊŜǉǳƛǊŜŘ ǎǳŎƘ ǘƘŀǘ ŀƭƭ ƳŀŎƘƛƴŜǎ ƻŦ ǘƘŜ ǎŀƳŜ 
ƻǳǘǇǳǘ ǎƘŀƭƭ ōŜ ŦǊƻƳ ǘƘŜ ǎŀƳŜ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ²ƘŜǊŜ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ƛǎ ŦƻǊ ƳŀŎƘƛƴŜǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ǎƛȊŜǎΣ 
ŜǾŜǊȅ ŀǘǘŜƳǇǘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƻ ǎǳǇǇƭȅ ƳŀŎƘƛƴŜǎ ŦǊƻƳ ǘƘŜ ǎŀƳŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ǿƘƛŎƘ ǎƘŀǊŜ Ƴŀƴȅ 
ŎƻƳǇƻƴŜƴǘǎ ƛƴ ŎƻƳƳƻƴΦ 

  

¢ƘŜ ǎƛǘŜ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ŜƴƎƛƴŜ ǎƘŀƭƭ ōŜ ŎŀƭŎǳƭŀǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ ррмп ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŀƴ ƛƴƘŜǊŜƴǘ 
ƻǾŜǊƭƻŀŘ ŎŀǇŀŎƛǘȅ ƻŦ мл҈ ŦƻǊ м ƘƻǳǊ ƛƴ ŀƴȅ мн ƘƻǳǊǎΦ ¢ƘŜ ŜƴƎƛƴŜ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ŀǘ Ŧǳƭƭ 
ƭƻŀŘ ŦƻǊ рлл ƘƻǳǊǎ ǿƛǘƘƻǳǘ ŀǘǘŜƴǘƛƻƴ ǘƻ ŦƛƭǘŜǊǎ ƻǊ ƛƴƧŜŎǘƻǊǎΣ ŀƴŘ ŦƻǊ млΣллл ƘƻǳǊǎ ōŜǘǿŜŜƴ ƳŀƧƻǊ 
ƻǾŜǊƘŀǳƭǎΦ 

 

!ƴ ŀǳǘƻƳŀǘƛŎ ǎǇŜŜŘ ƎƻǾŜǊƴƻǊ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ Ŏƭŀǎǎ !н ƻŦ .{ ррмп !ƭ όL{h олпсύ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘΦ CŀŎƛƭƛǘƛŜǎ 
ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ Ƴŀƴǳŀƭƭȅ ǘǊƛƳ ǘƘŜ ŜƴƎƛƴŜ ǎǇŜŜŘ ōȅ  р҈Φ !ƴ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŀŎǘƛƴƎΣ ǎƘŀŦǘ ŘǊƛǾŜƴ 
ƻǾŜǊπǎǇŜŜŘ ŘŜǾƛŎŜ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ǘǊƛǇ ǘƘŜ ǎŜǘ ŀǘ мнл҈ ƻŦ ǘƘŜ ǊŀǘŜŘ ǎǇŜŜŘΦ ¢ƘŜ ŘŜǾƛŎŜ ǎƘŀƭƭ ǊŜǉǳƛǊŜ 
ǊŜǎŜǘǘƛƴƎ ōȅ ƘŀƴŘ ōŜŦƻǊŜ ǘƘŜ ŜƴƎƛƴŜ Ŏŀƴ ōŜ ǊŜπǎǘŀǊǘŜŘΦ 

 

9ƴƎƛƴŜǎ ŘǊƛǾƛƴƎ ƎŜƴŜǊŀǘƻǊǎ ƻŦ н a±! ƻǊ ƭŜǎǎ ǎƘŀƭƭ ōŜ ǎǘŀǊǘŜŘ ŀƴŘ ŎƻƴǘǊƻƭƭŜŘ ǳǎƛƴƎ мнκнп ± όŀǎ 
ŀǇǇƭƛŎŀōƭŜύ ǎǳǇǇƭȅ ŦǊƻƳ ƘŜŀǾȅπŘǳǘȅ ƭŜŀŘ ŀŎƛŘ ōŀǘǘŜǊƛŜǎΦ ¢ƘŜ ŜƴƎƛƴŜ ǎǘŀǊǘŜǊ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ 
ǊŜǎŜƭŜŎǘ ǘȅǇŜ ŀƴŘ ǘƘŜ ōŀǘǘŜǊƛŜǎ ǎƛȊŜŘ ǘƻ ƎƛǾŜ ǎƛȄ ол ǎŜŎƻƴŘ ŎƻƴǎŜŎǳǘƛǾŜ ǎǘŀǊǘǎ ƻŦ ǘƘŜ ŜƴƎƛƴŜ ŀǘ ŀƴ 
ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ л /Φ CƻǊ ǎƳŀƭƭ ƎŜƴŜǊŀǘƻǊǎ όǳǇ ǘƻ нрл ƪ²ύ ǘƘŜ ōŀǘǘŜǊƛŜǎ Ƴŀȅ ōŜ ǎŜǘςƳƻǳƴǘŜŘΦ 
CƻǊ ƭŀǊƎŜǊ ǎŜǘǎ ǘƘŜ ōŀǘǘŜǊƛŜǎ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ƳƻǳƴǘŜŘΦ ! ŎƘŀǊƎƛƴƎ ŘȅƴŀƳƻ ǿƛǘƘ ŀǳǘƻƳŀǘƛŎ Ŏǳǘ ƻǳǘΣ 
ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƻǊΣ ŀƳƳŜǘŜǊΣ ŀƴŘ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ ¢ƘŜ ŜƴƎƛƴŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǿƛǘƘ ŀ ŎƻƴǘŀŎǘ όǎǘŀǊǘƛƴƎύ ƪŜȅΦ 

 

¢ƘŜ ŜƴƎƛƴŜ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŎƭƻǎŜŘ ŎƛǊŎǳƛǘ ǿŜǘπǎǳƳǇ ŦƻǊŎŜŘ ŦŜŜŘ ǘȅǇŜ ǎǳǇǇƭƛŜŘ ōȅ ŀƴ 
ŜƴƎƛƴŜπŘǊƛǾŜƴ ǇǳƳǇΦ ¢ƘŜ ǇǳƳǇ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǇǊŜǎǎǳǊŜ ǊŜƎǳƭŀǘƛƴƎ ŀƴŘ ǊŜƭƛŜŦ ǾŀƭǾŜǎΣ ǎǳƳǇ ǎǳŎǘƛƻƴ 
ŦƛƭǘŜǊ ŀƴŘ ǊŜƴŜǿŀōƭŜ ƳƛŎǊƻπŦŜƭǘ Ŧƭƻǿ ƭƛƴŜ ŦƛƭǘŜǊΦ  

 

Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǿŀǘŜǊπŎƻƻƭŜŘ ŜƴƎƛƴŜǎΣ ǘƘŜ ŜƴƎƛƴŜǎ ŎƻƻƭƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ōȅ ƳŜŀƴǎ ƻŦ ŀ ƘŜŀǾȅπŘǳǘȅ ŀƛǊ 
ōƭŀǎǘ ǊŀŘƛŀǘƻǊΣ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ƎŜƴŜǊŀǘƻǊ ōŀǎŜ ǇƭŀǘŜΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀƴ ŜƴƎƛƴŜ ŘǊƛǾŜƴ Ŧŀƴ ŀƴŘ ǿŀǘŜǊ 
ŎƛǊŎǳƭŀǘƛƴƎ ǇǳƳǇόǎύΦ ! ǘƘŜǊƳƻǎǘŀǘƛŎŀƭƭȅ ƻǇŜǊŀǘŜŘ ōȅǇŀǎǎ ǾŀƭǾŜ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƛƴ ǘƘŜ ŎƻƻƭƛƴƎ ǎȅǎǘŜƳ ǘƻ 
Ƴŀƛƴǘŀƛƴ ŀƴ ƻǇǘƛƳǳƳ ƻǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ŘǳǊƛƴƎ ǎǘŀǊǘƛƴƎ ŀƴŘ ǊǳƴƴƛƴƎ ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜ ǊŀŘƛŀǘƻǊ 
ŎƻƻƭƛƴƎ ŀƛǊ ǎƘŀƭƭ ōŜ ŜȄƘŀǳǎǘŜŘ ǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ Ǿƛŀ ŀ ƭƻǳǾŜǊŜŘ ƻǇŜƴƛƴƎ ŀƴŘ ŀ ōŜƭƭƻǿǎ ŎƻƴƴŜŎǘƛƻƴ ǘƻ 
ǘƘŜ ǊŀŘƛŀǘƻǊΦ ! ŦǳǊǘƘŜǊ ƭƻǳǾŜǊŜŘ ƻǇŜƴƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǎǳǇǇƭȅ ŎƻƻƭƛƴƎ ŀƴŘ ŎƘŀǊƎŜ ŀƛǊΦ 

 



 

пол 

 

! ŎƘŀǊƎŜ ŀƛǊ ƛƴǘŀƪŜ ŦƛƭǘŜǊ όƻǊ ŦƛƭǘŜǊǎύ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘΦ ¢Ƙƛǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƘŜŀǾȅπŘǳǘȅ ǘȅǇŜ ǘƻ .{ мтлм ŀƴŘ 
ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƛƴ ŀ ŘǳǎǘπƭŀŘŜƴ ŀǘƳƻǎǇƘŜǊŜΦ ²ƘŜǊŜ ǘƘŜ ŜƴƎƛƴŜ ƛǎ ǘǳǊōƻπŎƘŀǊƎŜŘΣ ǘƘŜ 
ŦƛƭǘŜǊ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƻƛƭπǿŜǘǘŜŘ ǘȅǇŜΦ 

 

¢ƘŜ ŜƴƎƛƴŜ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ǿƛǘƘ ŦǳŜƭǎ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ŎƭŀǳǎŜ !Σ .м ŀƴŘ .н ƻŦ .{ нусфΦ 
¢ƘŜ ŦǳŜƭ ŦŜŜŘ ǎƘŀƭƭ ōŜ Ǿƛŀ ŀ ŦǳŜƭ ŦƛƭǘŜǊ ƻŦ ǘƘŜ ŦƛƴŜ ǎǘŜŜƭ ǿƛǊŜ ƳŜǎƘ ǘȅǇŜΦ 

 

/ȅŎƭƛŎ ƛǊǊŜƎǳƭŀǊƛǘȅ ƻŦ ǘƘŜ ŜƴƎƛƴŜκŀƭǘŜǊƴŀǘƻǊ ŎƻƳōƛƴŀǘƛƻƴ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ ǘƘŀǘ ǎǇŜŎƛŦƛŜŘ ƛƴ .{ ррмп !ƭ 
όL{h олпсύΦ 

 

2.25.3 Alternators 

 

¢ƘŜ ŀƭǘŜǊƴŀǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ о ǇƘŀǎŜΣ оул ±Σ рл IȊ ƻǳǘǇǳǘ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƴƎ ǳƴŘŜǊ 
ƭƻŀŘ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ŀ ǇƻǿŜǊ ŦŀŎǘƻǊ ƻŦ лΦу ƭŀƎƎƛƴƎΦ 

 

¢ƘŜ ŀƭǘŜǊƴŀǘƻǊ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎŀƭƛŜƴǘ ǇƻƭŜΣ ǊŜǾƻƭǾƛƴƎ ŦƛŜƭŘΣ ōǊǳǎƘƭŜǎǎΣ ǎŜƭŦπǊŜƎǳƭŀǘƛƴƎ ǘȅǇŜ ŀƴŘ ǎƘŀƭƭ ōŜ 
ǘƘǊŜŜ ǇƘŀǎŜΦ ¢ƘŜ ǳƴƛǘ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ пффф ŀƴŘ ǎƘŀƭƭ ōŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ 
ǊŀǘŜŘ ŀƴŘ ŎŀǇŀōƭŜ ƻŦ ǿƛǘƘǎǘŀƴŘƛƴƎ ŀ мл҈ ƻǾŜǊƭƻŀŘ ŦƻǊ м ƘƻǳǊ ƛƴ ŀƴȅ мнπƘƻǳǊ ǇŜǊƛƻŘΦ ¢ƘŜ ǳƴƛǘ ǎƘŀƭƭ 
ŀŘŘƛǘƛƻƴŀƭƭȅ ǿƛǘƘǎǘŀƴŘ ŀ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ŦƻǊ ƴƻǘ ƭŜǎǎ ǘƘŀƴ о ǎŜŎƻƴŘǎΦ 

 

¢ƘŜ ŀƭǘŜǊƴŀǘƻǊ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǿƛǘƘ .ǎ рллл ǇŀǊǘ ффΣ ǎƘŀƭƭ ōŜ ǘǊƻǇƛŎŀƭƭȅ ŦƛƴƛǎƘŜŘ ŀƴŘ ƛƴǎǳƭŀǘŜŘ ǿƛǘƘ Ŏƭŀǎǎ 
C ƛƴǎǳƭŀǘƛƴƎ ƳŀǘŜǊƛŀƭǎΣ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ .ǎ нтртΦ 

 

¢ƘŜ ŀƭǘŜǊƴŀǘƻǊ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǎǳǇǇƭȅƛƴƎ ŀƴ ǳƴōŀƭŀƴŎŜŘ ƭƻŀŘ ǿƘŜǊŜ ǘƘŜ ŎǳǊǊŜƴǘ ƻŦ ǘƘŜ ƘƛƎƘŜǎǘ 
ƭƻŀŘŜŘ ǇƘŀǎŜ ŜȄŎŜŜŘǎ ǘƘŀǘ ƻŦ ǘƘŜ ƭƻǿŜǎǘ ƭƻŀŘŜŘ ōȅ пл҈Φ 

 

¢ƘŜ ǿƛƴŘƛƴƎ ƛƴǎǳƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǘƻ Ŏƭŀǎǎ CΣ ōǳǘ ǘƘŜ ƳŀŎƘƛƴŜ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ƭƛƳƛǘ ŎƻƴŘǳŎǘƻǊ 
ǘŜƳǇŜǊŀǘǳǊŜǎ ǘƻ Ŏƭŀǎǎ .Φ ¢ƘŜ ƳŀŎƘƛƴŜ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƛƴ ŀƳōƛŜƴǘ 
ǘŜƳǇŜǊŀǘǳǊŜǎ ǳǇ ǘƻ рл /Φ 

 

¢ƘŜ ŜȄŎƛǘŜǊ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǊŜǾƻƭǾƛƴƎ ŀǊƳŀǘǳǊŜ ǘȅǇŜ ǿƛǘƘ ǘƘŜ ŀǊƳŀǘǳǊŜ ƻǾŜǊƘǳƴƎ ƻƴ ŀ ǎƘŀŦǘ ŜȄǘŜƴǎƛƻƴ 
ŀǘ ǘƘŜ ƴƻƴπŘǊƛǾƛƴƎ ŜƴŘΦ ¢ƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ŜȄŎƛǘŜǊ ǎƘŀƭƭ ōŜ ǊŜŎǘƛŦƛŜŘ ōȅ ŀ ǊƻǘŀǘƛƴƎ ǎƛƭƛŎƻƴ ŘƛƻŘŜ ǊŜŎǘƛŦƛŜǊ 
ōǊƛŘƎŜ ǘƻ ǎǳǇǇƭȅ ǘƘŜ Ƴŀƛƴ ƎŜƴŜǊŀǘƻǊ ŦƛŜƭŘ ǿƛƴŘƛƴƎǎΦ ¢ƘŜ ŜȄŎƛǘŜǊ ŦƛŜƭŘ ǎƘŀƭƭ ōŜ ŎƻƴǘǊƻƭƭŜŘ ǘƘǊƻǳƎƘ 
ŀǳǘƻƳŀǘƛŎ ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƛƻƴ ό!±wύΦ 

 

¢ƘŜ ƳŀŎƘƛƴŜ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ǘƻ Ltнн ǿƛǘƘ ƻǇŜƴ ŎƛǊŎǳƛǘ ŀƛǊπŎƻƻƭƛƴƎΦ ¢ƘŜ ŀƛǊ ŘǳŎǘǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ 
ǊŜƧŜŎǘ ŦŀƭƭƛƴƎ ŘǊƻǇǎ ƻŦ ǿŀǘŜǊΣ ŀƴŘ ǘƘŜȅ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƎǊƛƭƭǎ ǘƻ ƪŜŜǇ ƻǳǘ ǾŜǊƳƛƴΦ 

 



 

пом 

 

!ƴ ŀƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ǘƘƛǎ ǎƘŀƭƭ ōŜ ŜƴŜǊƎƛȊŜŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǿƘŜƴ ǘƘŜ 
ƎŜƴŜǊŀǘƻǊ ƛǎ ƻǳǘ ƻŦ ǎŜǊǾƛŎŜ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜǎ ǊŜŀŎƘ ǘƘŜ ǇǊŜǎŎǊƛōŜŘ ǘŜƳǇŜǊŀǘǳǊŜǎΦ 

 

¢ƘŜ ŀƭǘŜǊƴŀǘƻǊ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǎǘŀǘƛŎ ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƻǊ ŀƴŘ ōǊǳǎƘƭŜǎǎ ŜȄŎƛǘŀǘƛƻƴΣ ƘƻƭŘƛƴƎ 
ǾƻƭǘŀƎŜ ǿƛǘƘƛƴ ŀ ƳŀȄƛƳǳƳ ŘŜǾƛŀǘƛƻƴ ƻŦ  нΦр҈ ŦǊƻƳ ƴƻƳƛƴŀƭ ǾŀƭǳŜΣ ōŜǘǿŜŜƴ ƴƻπƭƻŀŘ ŀƴŘ Ŧǳƭƭ ƭƻŀŘ 
ŎƻƴŘƛǘƛƻƴǎΦ  

 

¢ƘŜ ƳŀȄƛƳǳƳ ƛƴǎǘŀƴǘŀƴŜƻǳǎ ǾƻƭǘŀƎŜ ŘǊƻǇ ŘǳǊƛƴƎ ƳŀȄƛƳǳƳ ƭƻŀŘ ŎƻƴŘƛǘƛƻƴǎΣ ǿƘŜƴ ǎǘŀǊǘƛƴƎ ǘƘŜ ƭŀǊƎŜǎǘ 
ƳƻǘƻǊΣ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ нл҈ ƻŦ ǘƘŜ ƴƻƳƛƴŀƭ ǾƻƭǘŀƎŜΦ ¢Ƙƛǎ ǊŜǉǳƛǊŜƳŜƴǘ Ƴǳǎǘ ōŜ ǎǘǊƛŎǘƭȅ ƻōǎŜǊǾŜŘ ŀƴŘ 
ǘƘŜ ǎǳŎŎŜǎǎŦǳƭ ǎǘŀǊǘƛƴƎ ǿŀǊǊŀƴǘŜŘΦ 

 

¢ƘŜ ŀƭǘŜǊƴŀǘƻǊǎ ǎƘŀƭƭ ōŜ ŜŦŦŜŎǘƛǾŜƭȅ ŎƻƻƭŜŘ ōȅ ƻǇŜƴ ŦƻǊŎŜŘ ŀƛǊ ǾŜƴǘƛƭŀǘƛƻƴΦ ¢ƘŜ ǾŜƴǘƛƭŀǘƛƻƴ ƻǇŜƴƛƴƎǎ ǎƘŀƭƭ 
ōŜ ǎŎǊŜŜƴŜŘ ŀƎŀƛƴǎǘ ƛƴƎǊŜǎǎ ƻŦ ǎƳŀƭƭ ƛƴǎŜŎǘǎ ŀƴŘ ǊƻŘŜƴǘǎΦ 

 

!ƭƭ ǊƻǘŀǘƛƴƎ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǇŜǊƭȅΣ ǎǘŀǘƛŎŀƭƭȅ ŀƴŘ ŘȅƴŀƳƛŎŀƭƭȅΣ ōŀƭŀƴŎŜŘΦ 

 

!ƭǘŜǊƴŀǘƻǊ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ǇǊŜŦŜǊŀōƭȅ ōŜ ƻŦ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ǘȅǇŜΣ ǇǊŜǾŜƴǘƛƴƎ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ōȅ ŘƛǊǘ ƻǊ 
ƳƻƛǎǘǳǊŜ ǿƘŜƴ ǘƘŜ ŀƭǘŜǊƴŀǘƻǊ ƛǎ ŘƛǎƳŀƴǘƭŜŘΦ ¢ƘŜ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ƎǊŜŀǎŜ ƭǳōǊƛŎŀǘŜŘΦ 9ŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ 
ƴƛǇǇƭŜǎ ŦƻǊ ǊŜπƎǊŜŀǎƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

 

!ƭƭ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ƭƛōŜǊŀƭƭȅ ǊŀǘŜŘ ǘƻ ŜƴǎǳǊŜ ŀǾŜǊŀƎŜ ƭƛŦŜ ǊŀǘƛƴƎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ŦƛǾŜ όрύ ȅŜŀǊǎ ƻŦ 
Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴΦ 

 

¢ƘŜ ŀƭǘŜǊƴŀǘƻǊ ǎƘŀŦǘ ǎƘŀƭƭ ōŜ ŘƛǊŜŎǘƭȅ ŎƻǳǇƭŜŘ ǘƻ ǘƘŜ ŘƛŜǎŜƭ ŜƴƎƛƴŜ Ǿƛŀ ŀ ŦƭŜȄƛōƭŜ ŎƻǳǇƭƛƴƎΦ 

 

2.25.4 Control Panel 

 

¢ƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǘƻ .{ рпус ǿƛǘƘ ŀ ǊŀǘƛƴƎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ Lt рпΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ 
ǎƳŀƭƭ ƎŜƴŜǊŀǘƻǊǎ όǳǇ ǘƻ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нрл ƪ²ύΣ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ Ƴŀȅ ōŜ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ǎŜǘ ƛǘǎŜƭŦΣ 
ōǳǘ ŦƻǊ ƭŀǊƎŜǊ ǎŜǘǎ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ƳƻǳƴǘŜŘΦ ²ƘŜǊŜ ǘƘŜ ǇŀƴŜƭ ƛǎ ǎŜǇŀǊŀǘŜƭȅ 
ƳƻǳƴǘŜŘ ƛǘ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǎƻƳŜ ŘƛǊŜŎǘ ǊŜŀŘƛƴƎ ƎŀǳƎŜǎ ǘƻ ǊŜƳŀƛƴ ǎŜǘπƳƻǳƴǘŜŘΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ ǘƘŜ 
ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ǘƻƎŜǘƘŜǊ ƻƴ ŀ ǇŀƴŜƭ ŦƛȄŜŘ ǘƻ ǘƘŜ ǎŜǘΣ ōǳǘ ǿƘŜǊŜ ǘƘŜȅ ƎŜƴŜǊŀǘŜ ŀƭŀǊƳǎ ƻǊ 
ƻǘƘŜǊ ŜƭŜŎǘǊƛŎŀƭ ǎƛƎƴŀƭǎ ǘƘŜǎŜ ǎƘŀƭƭ ōŜ ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ ǘƘŜ ǎŜǇŀǊŀǘŜƭȅ ƳƻǳƴǘŜŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭΦ  

¢ƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǘŜƳǎΥ 

hƴκƻŦŦ ǎǿƛǘŎƘ ŦƻǊ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘǊȅ 

9ƴƎƛƴŜ ǎǘƻǇκǎǘŀǊǘ ǇǳǎƘ ōǳǘǘƻƴǎ 

9ƳŜǊƎŜƴŎȅ ǎǘƻǇ ǇǳǎƘ ōǳǘǘƻƴ ǿƛǘƘ ǘǿƛǎǘ ǊŜǎŜǘ 



 

пон 

 

/ƻƳōƛƴŜŘ ŦǊŜǉǳŜƴŎȅ κwta ƳŜǘŜǊ  

hƛƭ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜ 

²ŀǘŜǊ όƻǊ ƻƛƭύ ǘŜƳǇŜǊŀǘǳǊŜ ƎŀǳƎŜ 

!ƳƳŜǘŜǊ ŦƻǊ ŜŀŎƘ ǇƘŀǎŜ 

±ƻƭǘƳŜǘŜǊ ŀƴŘ ǇƘŀǎŜ ǎŜƭŜŎǘƛƻƴ ǎǿƛǘŎƘ 

5/ ŀƳƳŜǘŜǊ όōŀǘǘŜǊȅ ǎǘŀǊǘƛƴƎκŎƘŀǊƎƛƴƎ ŎǳǊǊŜƴǘύ 

5/ ǾƻƭǘƳŜǘŜǊ όōŀǘǘŜǊȅ Ǿƻƭǘǎύ 

LƴŘƛŎŀǘƻǊ ƭŀƳǇǎ ŦƻǊΥ 

[ƻǿ ƻƛƭ ǇǊŜǎǎǳǊŜ 

IƛƎƘ ǿŀǘŜǊ όƻǊ ƻƛƭύ ǘŜƳǇŜǊŀǘǳǊŜ 

hǾŜǊ ǎǇŜŜŘ 

IƻǳǊǎ Ǌǳƴ ƳŜǘŜǊ 

hŦŦκŀǳǘƻ ŀƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊ ǎǿƛǘŎƘ 

 

Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀ ƎŜƴŜǊŀǘƻǊ ǿƛǘƘ ŜƭŜŎǘǊƛŎ ǎǘŀǊǘƛƴƎΣ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƎƛǾŜƴΣ ǿƘŜƴ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ǊŜƭŀȅǎ 
ŀƴŘ ƻǘƘŜǊ ǳƭǘǊŀǎƻƴƛŎ  ŘŜǾƛŎŜǎ ƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΣ ǘƻ ǘƘŜ ǾƻƭǘŀƎŜ ŘǊƻǇΣ ǿƘƛŎƘ ƻŎŎǳǊǎ ŘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴ 
ƻŦ ǘƘŜ ǎǘŀǊǘŜǊ ƳƻǘƻǊΦ 

 

!ƭƭ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀ Ƴŀƛƴǎ ǇƻǿŜǊŜŘ ōŀǘǘŜǊȅ ŎƘŀǊƎŜǊ ŀƴŘ ōŀǘǘŜǊȅΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ 
ŀƴ ŜƭŜŎǘǊƛŎ ǎǘŀǊǘƛƴƎ ƎŜƴŜǊŀǘƻǊ ǘƘŜ ōŀǘǘŜǊȅ ǎƘŀƭƭ ōŜ ǘƘŜ ǎǘŀǊǘƛƴƎ ōŀǘǘŜǊȅ ŀƴŘ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŀŎŎƻǊŘƛƴƎƭȅΦ 

 

2.25.5 Exhaust Systems for Diesel Engines 

 

¢ƘŜ ŜȄƘŀǳǎǘ ǎȅǎǘŜƳ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ǎƛƭŜƴŎŜǊǎ ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ ƛƴ ŀƴ ƛƴŘǳǎǘǊƛŀƭ ŀǊŜŀ ŀƴŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ 
ŀƭƭ ƴŜŎŜǎǎŀǊȅ ǎǳǇǇƻǊǘǎ ŀƴŘ ƻǘƘŜǊ ƛǘŜƳǎ ǘƻ ƳŀƪŜ ŀ ŎƻƳǇƭŜǘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 9ȄƘŀǳǎǘ ǘǳōƛƴƎ ǎƘŀƭƭ ōŜ ƘŜŀǾȅ 
ƎŀǳƎŜ ƳƛƭŘ ǎǘŜŜƭ ǘƻ .{ осллΣ ŀƴŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ōŜƭƭƻǿǎ ŎƭƻǎŜ ǘƻ ǘƘŜ ŜƴƎƛƴŜ ǘƻ ǊŜŘǳŎŜ 
ǾƛōǊŀǘƛƻƴ ŀƴŘ ǇŜǊƳƛǘ ŜƴƎƛƴŜ ƳƻǾŜƳŜƴǘΦ 

 

¢ƘŜ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǎǳǎǇŜƴŘŜŘ ŦǊƻƳ ǘƘŜ ǿŀƭƭǎ ŀƴŘ ǊƻƻŦ ōȅ ǎǳƛǘŀōƭŜ ōǊŀŎƪŜǘǎ ŀƴŘ ŀƴƎƭŜ ǘƛŜǎΣ ǿƘƛŎƘ ǎƘŀƭƭ 
ƛƴŎƭǳŘŜ ƳƻǳƴǘƛƴƎǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ƻŦ ǾƛōǊŀǘƛƻƴ ŀƴŘ ƴƻƛǎŜ ǘƻ ǘƘŜ ōǳƛƭŘƛƴƎΦ 

 

¢ƘŜ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ƭŀƎƎŜŘ ŀƴŘ ŦƛȄŜŘ ǿƛǘƘπƛƴ ǘƘŜ ōǳƛƭŘƛƴƎΦ ²ƘŜǊŜ ǘƘŜ ǊƻƻŦ ƛǎ ƻŦ ŎƻƳōǳǎǘƛōƭŜ 
ƳŀǘŜǊƛŀƭ ŀƴŘ ǘƘŜ ǿŀƭƭǎ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ ŀǊŜ ƻŦ ƛƴŎƻƳōǳǎǘƛōƭŜ ƳŀǘŜǊƛŀƭΣ ǘƘŜ ŜȄƘŀǳǎǘ ǎƘŀƭƭ ōŜ ǊƻǳǘŜŘ ǘƻ 
ŀǘƳƻǎǇƘŜǊŜ ǘƘǊƻǳƎƘ ǘƘŜ ǿŀƭƭ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ǊƻƻŦΦ ²ƘŜǊŜ ōƻǘƘ ǘƘŜ ǿŀƭƭǎ ŀƴŘ ǊƻƻŦ ŀǊŜ ƻŦ ŎƻƳōǳǎǘƛōƭŜ 
ƳŀǘŜǊƛŀƭΣ ǎǇŜŎƛŀƭ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ōǳƛƭŘƛƴƎ ŦǊƻƳ ǘƘŜ ŜȄƘŀǳǎǘ ǇƛǇƛƴƎ ŀƴŘ ǘƘŜ Ƙƻǘ ƎŀǎŜǎ 
ŘƛǎŎƘŀǊƎŜŘ ŦǊƻƳ ƛǘΦ 



 

поо 

 

 

¢ƘŜ ŜȄƘŀǳǎǘ ǎȅǎǘŜƳ ƻǳǘƭŜǘ ǎŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƘƻǊƛȊƻƴǘŀƭ ŀƴŘ ǿƘŜǊŜ ǇƻǎǎƛōƭŜ ƛǘ ǎƘŀƭƭ Ǉƻƛƴǘ ƛƴ ǘƘŜ ŘƛǊŜŎǘƛƻƴ 
ƻŦ ǘƘŜ ǇǊŜǾŀƛƭƛƴƎ ǿƛƴŘΦ 

 

2.25.6 Daily Service Tank 

 

! Řŀƛƭȅ ǎŜǊǾƛŎŜ ŦǳŜƭ ǘŀƴƪ ƘƻƭŘƛƴƎ ǎǳŦŦƛŎƛŜƴǘ ŦǳŜƭ ŦƻǊ ǘǿŜƭǾŜ όмнύ ƘƻǳǊǎ ƻǇŜǊŀǘƛƻƴ ŀǘ Ŧǳƭƭ ƭƻŀŘ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ƎŜƴŜǊŀǘƻǊΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀ ǎƳŀƭƭ ƎŜƴŜǊŀǘƻǊ όǳǇ ǘƻ нрл ƪ²ύ ǘƘŜ ǘŀƴƪ Ƴŀȅ ōŜ ǎŜǘ 
ƳƻǳƴǘŜŘΣ ōǳǘ ŦƻǊ ƭŀǊƎŜǊ ƳŀŎƘƛƴŜǎ ǘƘŜ ǘŀƴƪ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ŀ ŦǊŀƳŜΦ CǳŜƭ ǎǳǇǇƭȅ ǘƻ ǘƘŜ ƎŜƴŜǊŀǘƻǊ 
ǎƘŀƭƭ ōŜ ōȅ ƎǊŀǾƛǘȅΦ 

 

¢ƘŜ ǘŀƴƪ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴ ƳƛƭŘ ǎǘŜŜƭ ŀƴŘ ǘƘŜ ŦƛǘǘƛƴƎǎ ƛƴ ƳŀǘŜǊƛŀƭǎ ƻǘƘŜǊ ǘƘŀƴΥ 

¸Ŝƭƭƻǿ ōǊŀǎǎΣ ƛƴŎƭǳŘƛƴƎ ƭƻǿπƎǊŀŘŜ ŀƭƭƻȅǎ ƻŦ ŎƻǇǇŜǊ ŀƴŘ ȊƛƴŎ 

π [ŜŀŘ ŀƴŘ ȊƛƴŎ 

π DŀƭǾŀƴƛȊŜŘ ƳŜǘŀƭǎ 

π bŀǘǳǊŀƭ ǊǳōōŜǊ 

 

¢ƘŜ ǘŀƴƪ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƛǘǘƛƴƎǎΥ 

π [ƻŎŀƭ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ŦǳŜƭ ƭŜǾŜƭΣ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ŀ Ǉƻǎƛǘƛƻƴ ǿƘŜǊŜ ƛǘ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ǊŜŀŘ ŘǳǊƛƴƎ 
ŦǳŜƭ ŘŜƭƛǾŜǊȅΦ 

π 5ǊŀƛƴǇƛǇŜ ǎƛǘǳŀǘŜŘ ŀǘ ǘƘŜ ƭƻǿŜǎǘ Ǉƻƛƴǘ ƛƴ ǘƘŜ ǘŀƴƪΣ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƛǎƻƭŀǘƛƴƎ ǾŀƭǾŜΦ  

π hǳǘƭŜǘ ǇƛǇŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǿŀǘŜǊ ǘǊŀǇ ŀƴŘ ƛǎƻƭŀǘƛƴƎ ǾŀƭǾŜΦ 

π CƛƭƭƛƴƎ Ǉƻƛƴǘ ŀǘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǘŀƴƪ ǿƛǘƘ ǊŜƳƻǾŀōƭŜ ƎŀǳȊŜ ŦƛƭǘŜǊΦ 

π ±Ŝƴǘ ǇƛǇŜΦ ¢Ƙƛǎ ǎƘŀƭƭ ōŜ ǊƻǳǘŜŘ ǘƻ ŀǘƳƻǎǇƘŜǊŜ ǿƛǘƘ ŀ Ŏƻƴǘƛƴǳƻǳǎ ǊƛǎŜ ŦǊƻƳ ǘƘŜ ǘŀƴƪ ŀƴŘ ǎƘŀƭƭ 
ōŜ ǘŜǊƳƛƴŀǘŜŘ ǿƛǘƘ ŀƴ ƛƴǾŜǊǘŜŘ Ψ¦Ω ōŜƴŘ ŀƴŘ ǾŜǊƳƛƴ ǎŎǊŜŜƴΦ 

 

¢ƘŜ ǘŀƴƪ ǎƘŀƭƭ ƘŀǾŜ ŀƴ ǳƭƭŀƎŜ ǾƻƭǳƳŜ ŀōƻǾŜ ǘƘŜ ƴƻǊƳŀƭ ƳŀȄƛƳǳƳ ŎƻƴǘŜƴǘǎ ƭŜǾŜƭ ƻŦ ǘƘŜ ǘŀƴƪ ƻŦ ƴƻǘ ƭŜǎǎ 
ǘƘŀƴ р҈ ƻŦ ǘƘŜ ƳŀȄƛƳǳƳ ǾƻƭǳƳŜ ƻŦ ǘƘŜ ǘŀƴƪΦ 

 

¢ƘŜ ǾŜƴǘ ǇƛǇŜ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ рл ƳƳ ŀōƻǾŜ ǘƘŜ ƘƛƎƘŜǎǘ ǇƻǎǎƛōƭŜ ŦǳŜƭ ƭŜǾŜƭΦ 

 

¢ƘŜ ŦǳŜƭ ǘŀƴƪ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ŦǳŜƭ ōǳƴŘ ƻŦ ŎŀǇŀŎƛǘȅ ǘƻ Ŏƻƴǘŀƛƴ ŀƴȅ ǎǇƛƭƭŀƎŜ ǘƘŀǘ Ƴŀȅ ƻŎŎǳǊΦ ¢ƘŜ 
ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ōǳƛƭŘƛƴƎ ǘƘŜ ŦǳŜƭ ōǳƴŘ ǎƘŀƭƭ ƭƛŜ ǿƛǘƘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΦ 

 

2.25.7 Protections 



 

поп 

 

 

¢ƘŜ ƎŜƴŜǊŀǘƛƴƎ ǎŜǘ ǎƘŀƭƭ ōŜ ǎƘǳǘŘƻǿƴ ƛƴ ŎŀǎŜ ƻŦΥ 

π [ƻǿ ƻƛƭ ǇǊŜǎǎǳǊŜΦ 

π IƛƎƘ ǿŀǘŜǊ ƻǊ ƻƛƭ ǘŜƳǇŜǊŀǘǳǊŜΦ 

π hǾŜǊπǎǇŜŜŘΦ 

π  tƘŀǎŜ ƛƳōŀƭŀƴŎŜ ŀōƻǾŜ ǘƘŜ ǎǇŜŎƛŦƛŜŘ 

π [ƻǎǎ ƻŦ ǇƘŀǎŜ 

π hǾŜǊκ¦ƴŘŜǊ ±ƻƭǘŀƎŜΦ 

π IƛƎƘ ŦǳŜƭ ŘƛŦŦŜǊŜƴǘƛŀƭ ǇǊŜǎǎǳǊŜΦ 

π IƛƎƘ ŜȄƘŀǳǎǘ ǘŜƳǇŜǊŀǘǳǊŜΦ 

π IƛƎƘ ŘƛŦŦŜǊŜƴǘƛŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ōŜǘǿŜŜƴ ŎȅƭƛƴŘŜǊǎ ŜȄŎŜŜŘƛƴƎ рл ŘŜƎǊŜŜǎ  

 /ŜƭǎƛǳǎΦ 

 

 

2.25.8 Tests 

 

όŀύ CŀŎǘƻǊȅ ¢Ŝǎǘǎ 

 

¢ƘŜ ƎŜƴŜǊŀǘƛƴƎ ǎŜǘǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ Ŧǳƭƭȅ ƭƻŀŘŜŘΣ ƛƴ ǘƘŜ ŦŀŎǘƻǊȅΣ ŀƴŘ ǊŜƭŜǾŀƴǘ ǘŜǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘƻǳƭŘ ōŜ 
ǎǳōƳƛǘǘŜŘΦ ¢ƘŜ ŀƭǘŜǊƴŀǘƻǊǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ рллл ǇŀǊǘ ффΦ {ǇŜŎƛŀƭ ŀǘǘŜƴǘƛƻƴ Ƴǳǎǘ 
ōŜ ǇŀƛŘ ǘƻ ǎǘŀǊǘƛƴƎ ŎŀǇŀŎƛǘȅ ǿƘŜǊŜ ƛǘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ƘƛƎƘŜǊ ǘƘŀƴ ǘǿƛŎŜ ŀƭǘŜǊƴŀǘƻǊ ǊŀǘƛƴƎΦ 

 

¢ƘŜ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅ ŦƻǊ ƻǳǘǇǳǘΣ ŦǳŜƭ ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ƎŜƴŜǊŀƭ ǇŜǊŦƻǊƳŀƴŎŜ 
ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ ррмпΦ 

 

!ƭƭ ŀƴŎƛƭƭŀǊƛŜǎ ƻŦ ǘƘŜ ŘƛŜǎŜƭ ŜƴƎƛƴŜ ǎƘŀƭƭ ōŜ ŎƻǳǇƭŜŘ ǳǇ ŀƴŘ Ǌǳƴ ǘƘǊƻǳƎƘ ǘƘŜ ǘŜǎǘΦ 

 

¢ƘŜ ŦǳŜƭ ǳǎŜŘ ŦƻǊ ǘŜǎǘƛƴƎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎŀƳŜ ǘȅǇŜ ŀƴŘ Ŏƭŀǎǎ ŀǎ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ǊŜƎǳƭŀǊ ƻǇŜǊŀǘƛƻƴΦ 

 

9ŀŎƘ ǘŜǎǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ƻƴŜ όмύ ƘƻǳǊ ƻŦ ƻǇŜǊŀǘƛƻƴ ŀǘ мл҈ ƻǾŜǊƭƻŀŘΣ ŦƻƭƭƻǿƛƴƎ ŀ ǇŜǊƛƻŘ ƻŦ Ŧǳƭƭ ƭƻŀŘ 
ǊǳƴƴƛƴƎΣ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŜƴƎƛƴŜ ƛǎ ƳŜŎƘŀƴƛŎŀƭƭȅ ǎƻǳƴŘ ŀƴŘ ǾƛōǊŀǘƛƻƴ ŦǊŜŜΦ ±ƛōǊŀǘƛƻƴ ƻŦ ǘƘŜ ŘƛŜǎŜƭ 
ŜƴƎƛƴŜ ǎƘŀƭƭ ōŜ ƻōǎŜǊǾŜŘ ŀƴŘ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ¢Ŝǎǘ /ŜǊǘƛŦƛŎŀǘŜΦ 

 

CǳŜƭ ŎƻƴǎǳƳǇǘƛƻƴ ŀǘ ǎǘŜŀŘȅ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ Ŧǳƭƭ ƭƻŀŘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘΦ 



 

пор 

 

 

±ƻƭǘŀƎŜ ƻǳǘǇǳǘ ŦƻǊ ŀƭƭ ǇƘŀǎŜǎ ǘƻ ƴŜǳǘǊŀƭ ŀƴŘ ǇƘŀǎŜ ǘƻ ǇƘŀǎŜΦ 

 

Lƴǎǳƭŀǘƛƻƴ ǘŜǎǘǎ ŦƻǊ ǘƘŜ ǿƛƴŘƛƴƎǎΦ  

 

¢Ŝǎǘǎ ǘƻ ŎƻƴŦƛǊƳ ƛƴǎǘǊǳƳŜƴǘǎ ŀǊŜ ǿƻǊƪƛƴƎ ŎƻǊǊŜŎǘƭȅΦ 

 

DƻǾŜǊƴƻǊ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ ǘƘŜ ŜƴƎƛƴŜ ǘƻ ŜƴǎǳǊŜ ƛǘǎ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ .{ ррмп ǇŀǊǘ пΦ 

 

!ƭƭ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǊŜŎŜƴǘƭȅόƭŜǎǎ ǘƘŀƴ с ƳƻƴǘƘǎύ ŎŀƭƛōǊŀǘŜŘ ŜǉǳƛǇƳŜƴǘΦ 

 

όōύ {ƛǘŜ ¢Ŝǎǘǎ ŀŦǘŜǊ Lƴǎǘŀƭƭŀǘƛƻƴ 

 

{ƛǘŜ ǘŜǎǘ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ /ƭŀǳǎŜ !πмрΦ¢ƘŜ ǘŜǎǘǎ ǿƛƭƭ ōŜ ǿƛǘƴŜǎǎŜŘ ōȅ ǘƘŜ 
9ƳǇƭƻȅŜǊΩǎΣ tǊƻƧŜŎǘ aŀƴŀƎŜǊΩǎ ŀƴŘ /ƻƴǘǊŀŎǘƻǊΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΦ 

 

2.25.9 Spare Parts 

 

¢ƘŜ {ǳǇǇƭƛŜǊ ǎƘŀƭƭ ǎǳōƳƛǘ ǿƛǘƘ Ƙƛǎ .ƛŘ ŀ ǇǊƛŎŜ ƭƛǎǘ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎ ǊŜŀǎƻƴŀōƭȅ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀ ǇŜǊƛƻŘ ƻŦ ŦƛǾŜ 
ȅŜŀǊǎ ƻŦ ƻǇŜǊŀǘƛƻƴ ǳƴŘŜǊ ƴƻǊƳŀƭ ǊƻǳǘƛƴŜ ƳŀƛƴǘŜƴŀƴŎŜΦ {ǇŀǊŜ ǇŀǊǘǎ ŎǊƛǘƛŎŀƭ ǘƻ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ 
ƎŜƴπǎŜǘ ǎƘŀƭƭ ōŜ ǎǇŜŎƛŀƭƭȅ ƳŀǊƪŜŘ ƻƴ ǘƘŜ ƭƛǎǘ ǎǳōƳƛǘǘŜŘΦ 

 

¢ƘŜ ǎǇŀǊŜ ǇŀǊǘǎ ǘƻ ōŜ ŀŎǘǳŀƭƭȅ ǇǊƻŎǳǊŜŘ ǎƘŀƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜǊΦ 

 

¢ƘŜ {ǳǇǇƭƛŜǊ ǎƘƻǳƭŘ ǇǊƻǾŜ Ƙƛǎ ŀōƛƭƛǘȅ ǘƻ ǇǊƻƳǇǘƭȅ ǎǳǇǇƭȅ ǎǇŀǊŜ ǇŀǊǘǎ ŀǎ Ƴŀȅ ōŜ ƴŜŜŘŜŘ ŀǘ ŀƴȅ ǘƛƳŜ 
ǿƛǘƘƛƴ ǘƘŜ ŜȄǇŜŎǘŜŘ ƭƛŦŜ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 

 

2.25.10 Guarantee 

 

! ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƎǳŀǊŀƴǘŜŜ ƻŦ ǘǿŜƭǾŜ όмнύ ƳƻƴǘƘǎ ƛǎ ǊŜǉǳƛǊŜŘΦ 

 

2.25.11 Technical Documentation 

 



 

пос 

 

! ǘŜŎƘƴƛŎŀƭ ōƻƻƪ ǎƘŀƭƭ ōŜ ƘŀƴŘŜŘ ƻǾŜǊ ǿƛǘƘ ǘƘŜ ƎŜƴŜǊŀǘƛƴƎ ǎŜǘΦ Lǘ ǿƛƭƭ ƛƴŎƭǳŘŜ ŘŜǎŎǊƛǇǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴ 
ƛƴǎǘǊǳŎǘƛƻƴǎΣ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǿƛǘƘ ǘǊƻǳōƭŜπǎƘƻƻǘƛƴƎ όŦŀǳƭǘ ŦƛƴŘƛƴƎύ ŘŜǘŀƛƭǎΣ ŜƭŜŎǘǊƛŎŀƭ 
ŘƛŀƎǊŀƳǎΣ ŘǊŀǿƛƴƎǎ ǿƛǘƘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƴǳƳōŜǊǎ ƻŦ ǇŀǊǘǎΣ ŀƴŘ ǇŀǊǘǎ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƭƛǎǘǎΦ 

  



 

пот 

 

 

 

SECTION 3      - ELECTRICAL GENERAL SPECIFICATIONS 

 

3.1 Introduction 

 

¢Ƙƛǎ {ŜŎǘƛƻƴ ŎƻǾŜǊǎ ǘƘŜ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ƛƴŎƭǳŘƛƴƎ ŀƭƭ 
ƴŜŎŜǎǎŀǊȅ ŎŀƭŎǳƭŀǘƛƻƴǎΣ ǘŜŎƘƴƛŎŀƭ ŘŜǘŀƛƭǎΣ ŎŀǘŀƭƻƎǳŜǎΣ ŘǊŀǿƛƴƎǎΣ ŜǘŎΦΣ ŦƻǊ ǘƘŜ ǇƭŀƴǘΣ ƳŀŎƘƛƴŜǊȅ 
ŀǇǇŀǊŀǘǳǎΣ ŜǉǳƛǇƳŜƴǘΣ ǎȅǎǘŜƳǎΣ ŀǊǘƛŎƭŜǎΣ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŀŎŎŜǎǎƻǊƛŜǎ ŀǎ ƻǳǘƭƛƴŜŘ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎ ŀƴŘ 
ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ {ŜŎǘƛƻƴǎ ƻŦ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ  

 

¢ƘŜ Ŧƛƴŀƭ ǊŀǘƛƴƎ ƻŦ ǎǿƛǘŎƘƎŜŀǊΣ ŜƭŜŎǘǊƛŎŀƭ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎΣ ŎŀōƭŜ ǊŀǘƛƴƎǎΣ ŜǘŎΦΣ ǎƘŀƭƭΣ ƛƴ ƎŜƴŜǊŀƭΣ ōŜ 
ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ǘƘŜ ǊŀǘƛƴƎǎ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ǇǳƳǇƛƴƎ ǎŜǘǎ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ Ǉƭŀƴǘ ōŜƛƴƎ 
ǎǳǇǇƭƛŜŘ ŀƴŘ ǘƘŜ ŀŘƻǇǘŜŘ ƳŜǘƘƻŘ ƻŦ ǎǘŀǊǘƛƴƎΦ Lƴ ǘƘƛǎ ǊŜǎǇŜŎǘ ƛǘ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƘŀǘ /ƻƴǘǊŀŎǘƻǊ Ƙŀǎ 
ǘŀƪŜƴ ǘƘƛǎ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŀƴŘ Ƙŀǎ ƻŦŦŜǊŜŘ ŎƻƳǇŀǘƛōƭŜ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ Ǉƭŀƴǘ ŀƴŘ 
ŜǉǳƛǇƳŜƴǘΦ  

 

¢ƘŜ Ŧƛƴŀƭ ŀǊǊŀƴƎŜƳŜƴǘ ƻŦ ǎǿƛǘŎƘōƻŀǊŘǎΣ ǎǿƛǘŎƘƎŜŀǊ ŀƴŘ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ƛǎ ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘ ƻŦŦŜǊŜŘ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǎǳōƧŜŎǘ ǘƻ ŀǇǇǊƻǾŀƭΦ  

  

3.2 Voltage and Supply System  

 

¢ƘŜ ǎǳǇǇƭȅ ǘƻ ǘƘŜ {ƛǘŜ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ƴŀǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǊ ŀƴŘ ǿƛƭƭΣ ƛƴ ƎŜƴŜǊŀƭΣ ōŜ мрΣллл ±Σ 
о ǇƘŀǎŜΣ о ǿƛǊŜ рл IȊΣ ǎǘŜǇǇŜŘ Řƻǿƴ ǘƘǊƻǳƎƘ ǎǳƛǘŀōƭŜ ǊŀǘŜŘ ǘǊŀƴǎŦƻǊƳŜǊǎ ǘƻ оул ±κннл ± ŦƻǊ 
ŘƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ ǎŜǊǾƛŎŜ ŎƻƴƴŜŎǘƛƻƴǎ ǘƻ ǘƘŜ ǾŀǊƛƻǳǎ ǇǳƳǇƛƴƎ ǎǘŀǘƛƻƴǎ ŀƴŘ ŎƻƳǇƻǳƴŘǎΦ  

 

Lǘ ǎƘŀƭƭ ōŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ŀǎŎŜǊǘŀƛƴ ǘƘŜ ǾƻƭǘŀƎŜ ǎǳǇǇƭȅ ǎȅǎǘŜƳǎ ŀǘ ǘƘŜ ǾŀǊƛƻǳǎ 
ǎƛǘŜǎ ŀƴŘ ŎƻƳǇƻǳƴŘǎΦ !ǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎΣ ƭƻŀŘǎ Ƴŀȅ ōŜ ǎǳŎƘ ǘƘŀǘ ŀ оул ± ǎǳǇǇƭȅ 
Ŏŀƴ ōŜ ŜȄǘŜƴŘŜŘ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ ŎƻƳǇƻǳƴŘ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀ ǎǘŜǇ Řƻǿƴ ǇƻǿŜǊ ǘǊŀƴǎŦƻǊƳŜǊΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƭƛŀƛǎƛƴƎ Ŧǳƭƭȅ ǿƛǘƘ ǘƘŜ ƴŀǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǊ ǿƛǘƘ 
ǊŜǎǇŜŎǘ ǘƻΥ  

ω tǊƻǾƛŘƛƴƎ ŀ ŘŜǘŀƛƭŜŘ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ƭƻŀŘ ŘŜƳŀƴŘǎ ŀǘ ŜŀŎƘ ǎƛǘŜ  

ω !ƎǊŜŜƛƴƎ ƳŜǘƘƻŘǎ ƻŦ ǎǘŀǊƛƴƎ ŦƻǊ ǘƘŜ ǇǊƻǇƻǎŜŘ ƳƻǘƻǊǎ 

ω CƛƴŀƭƛȊƛƴƎ ŘŜǘŀƛƭǎ ƻŦ ƳŜǘŜǊƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘŜǊƳƛƴŀǘƛƻƴǎΣ ƎƭŀƴŘǎΣ ƭǳƎǎ ŀƴŘ ǘƘŜ ƭƛƪŜ ǘƻ ǎǳƛǘ ǘƘŜ 
ƴŀǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǊΩǎ ƳŜǘŜǊǎ ŀƴŘ ŎŀōƭŜǎ  



 

поу 

 

ω !ŘǾƛǎƛƴƎ ǘƘŜ ƴŀǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǊ ƻŦ ǘƘŜ ŀǇǇǊƻǾŜŘ ǇǊƻƎǊŀƳƳŜ ƻŦ ²ƻǊƪǎ ǎƻ ǘƘŀǘ ǘƘŜ 
ƴŀǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǊ Ŏŀƴ Ǉƭŀƴ ǘƘŜƛǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

ω !ƎǊŜŜƛƴƎ ǿƛǘƘ bŀǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǊ ƻŦ ŀƴȅ ƻǘƘŜǊ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ǇƻǿŜǊ ŎƻǊǊŜŎǘƛƻƴ ƭƛƪŜ 
ǇƻǿŜǊ ŦŀŎǘƻǊ ŎƻǊǊŜŎǘƛƻƴ ōŀƴƪǎΦ 

 

 

 

 

3.3 Cables  

 

3.3.1 General  

 

¢Ƙƛǎ {ŜŎǘƛƻƴ ƻŦ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŘŜŀƭǎ ǿƛǘƘ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǘȅǇŜǎ ƻŦ ŎŀōƭŜǎΣ ǿƘƛŎƘ Ƴŀȅ ōŜ ǳǎŜŘ ŀƭƻƴƎ 
ǿƛǘƘ ǘŜǊƳƛƴŀǘƛƻƴ ŀƴŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ŎŀōƭŜǎΦ Cǳƭƭ ŘŜǘŀƛƭǎΣ ŎŀǘŀƭƻƎǳŜǎΣ ŜǘŎΦΣ ǎƘŀƭƭ ōŜ 
ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ  

 

!ƭƭ ŎŀōƭŜ ǎǳǇǇƭƛŜŘ ŦƻǊ ǳǎŜ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘ ǎƘŀƭƭ ōŜ .ǊƛǘƛǎƘ !ǇǇǊƻǾŀƭ ǎŜǊǾƛŎŜ ŦƻǊ 9ƭŜŎǘǊƛŎ /ŀōƭŜǎ 
ό.!{9{ύ ŀǇǇǊƻǾŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎΣ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΣ .{ 
ролу όtŀǊǘǎ м ŀƴŘ нύΣ .{ рпстΣ .{ сллпΣ .{ сллтΣ .{ снлтΣ .{ сопсΣ .{ спулΣ .{ срлл ŀƴŘ .{ тполΦ  

 

¢ƘŜ ¢ŜƴŘŜǊŜǊ ǎƘŀƭƭ ǎǳōƳƛǘΣ ŀǘ ƴƻ ŜȄǘǊŀ ŎƘŀǊƎŜΣ Ŧǳƭƭ ŘŜǎŎǊƛǇǘƛǾŜ ǇŀƳǇƘƭŜǘǎ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ƭƛǘŜǊŀǘǳǊŜ ƻŦ 
ǘƘŜ ǘȅǇŜ ƻŦ ŎŀōƭŜǎ ŀƴŘ ŎŀōƭŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻŦŦŜǊŜŘΦ  

 

aŀƴǳŦŀŎǘǳǊŜǊΩǎ ǘŜǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ŦƻǊ Ƴǳƭǘƛ ŎƻǊŜ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ŀǇǇǊƻǾŀƭ 
ōŜŦƻǊŜ ŀƴȅ ŎŀōƭŜǎ ŀǊŜ ƛƴǎǘŀƭƭŜŘΦ !ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ƻǊƛƎƛƴŀƭ 
ƎǳŀǊŀƴǘŜŜΣ ŀƴŘ ǎƘŀƭƭ ōŜ ŘŜƭƛǾŜǊŜŘ ǘƻ {ƛǘŜ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ǿǊŀǇǇƛƴƎΦ  

 

/ŀōƭŜ ǊŀǘƛƴƎǎ ŀƴŘ ǎƛȊŜǎ ƘŀǾŜ ōŜŜƴ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎ ŀƴŘ ƛƴŎƭǳŘŜŘ ǿƛǘƘƛƴ ǘƘŜ {ŎƘŜŘǳƭŜ ƻŦ 
tǊƛŎŜǎΦ ¢ƘŜǎŜ ǊŀǘƛƴƎ ƘŀǾŜ ōŜŜƴ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ŀǎǎŜǎǎŜŘ ƭƻŀŘ ŘŜǘŀƛƭǎΣ ŀƳōƛŜƴǘ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŘŜπǊŀǘƛƴƎ 
ŦŀŎǘƻǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŜŀŎƘ ŎƻƳǇƻǳƴŘ ƻǊ ǇǳƳǇ ǎǘŀǘƛƻƴΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ Ŧƛƴŀƭƭȅ 
ŎƘŜŎƪƛƴƎ ǘƘŜ ǎƛȊŜǎκǊŀǘƛƴƎǎ ƻŦ ŀƭƭ ŎŀōƭŜǎ ŀƴŘ ƻǾŜǊƘŜŀŘ ƭƛƴŜ ŎƻƴŘǳŎǘƻǊǎ ǘƻ ǎǳƛǘ ǘƘŜ ƭƻŀŘǎΦ ¢ƘŜ ǎƛȊŜǎ ƻŦ ǘƘŜ 
ŎŀōƭŜǎ ŀƴŘ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǾƻƭǘŀƎŜ ŘǊƻǇǎΣ Ŧŀǳƭǘ ƭŜǾŜƭǎΣ ŘŜπǊŀǘƛƴƎ ŦŀŎǘƻǊǎ ŀƴŘ ŀƳōƛŜƴǘ 
ŎƻƴŘƛǘƛƻƴǎΦ 5Ŝǘŀƛƭǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦƻǊ ŘƛǎŎǳǎǎƛƻƴ ŀƴŘ ŀǇǇǊƻǾŀƭΦ ¢ƘŜ 
ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ƎǳƛŘŜŘ ōȅ .{ тстмΥнллу ǿƘƛƭŜ ǎƛȊƛƴƎ ǘƘŜ ŎŀōƭŜǎΦ 

  

3.3.2 Materials and Minimum Size 

 

/ŀōƭŜǎ ǎƘŀƭƭ ƘŀǾŜ ǎǘŀƴŘŀǊŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎΣ ǿƛǘƘ ƳƛƴƛƳǳƳ ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀǎ ŀǎ ŦƻƭƭƻǿǎΥ  



 

поф 

 

ω aƻǘƻǊ ǎǳǇǇƭȅ ŎŀōƭŜǎ      п ƳƳн 

ω /ŀōƭƛƴƎ ǘƻ ŎƻƴǘǊƻƭ ŘŜǾƛŎŜǎ ŜȄǘŜǊƴŀƭ ǘƻ ǎǿƛǘŎƘōƻŀǊŘǎ   нΦр ƳƳн  

ω ¢ŜƭŜƳŜǘǊȅ ŎƻƴǘǊƻƭκŘƛƎƛǘŀƭ ǎƛƎƴŀƭ ŎŀōƭŜǎ    лΦтр ƳƳн  

ω 5ƻƳŜǎǘƛŎ ƭƛƎƘǘƛƴƎ       мΦр ƳƳн  

ω 5ƻƳŜǎǘƛŎ ƎŜƴŜǊŀƭ ǇƻǿŜǊ      нΦр ƳƳн  

 

¢ƘŜ ƴŜǳǘǊŀƭ ŎƻǊŜ ƻŦ ŀ ŎŀōƭŜ ƻǊ ǘƘŜ ƴŜǳǘǊŀƭ ŎŀōƭŜ ƻŦ ŀ ŎƛǊŎǳƛǘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎŀƳŜ ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ŀǎ 
ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ǇƘŀǎŜΦ  

 

3.3.3 XLPE Single Wire Armoured Cable 

 

·[t9κ{²!κt±/ π ŎǊƻǎǎ ƭƛƴƪŜŘ ƭƻǿ ŘŜƴǎƛǘȅ ǇƻƭȅŜǘƘȅƭŜƴŜ ƛƴǎǳƭŀǘŜŘΣ ǎǘǊŀƴŘŜŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎΣ 
ŜȄǘǊǳŘŜŘ t±/ ōŜŘŘƛƴƎΣ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǿƛǊŜ ŀǊƳƻǳǊŜŘΣ ŦƭŀƳŜ ǊŜǘŀǊŘŀƴǘ ōƭŀŎƪ t±/ ǎƘŜŀǘƘŜŘ ƻǾŜǊŀƭƭΣ 
ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ ƻƴ ŀƴ ŜŀǊǘƘŜŘ ǎȅǎǘŜƳ ŀǘ ŀ ǊŀǘŜŘ ǾƻƭǘŀƎŜ ƻŦ лΦсκм ƪ± ŀǎ ǎǇŜŎƛŦƛŜŘΦ /ƻƴŘǳŎǘƻǊ 
ǘŜƳǇŜǊŀǘǳǊŜ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ флл / ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ ŀƴŘ нрлл / ŦƻǊ ǎƘƻǊǘ ŎƛǊŎǳƛǘΦ /ŀōƭŜǎ ǎƘŀƭƭ 
ŎƻƳǇƭȅ ǿƛǘƘ .{ рпстΦ  

 

Lƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŘƛǊŜŎǘ ƛƴ ǘƘŜ ƎǊƻǳƴŘΣ ƛƴ ǳƴŘŜǊƎǊƻǳƴŘ ǎŜǊǾƛŎŜ ŘǳŎǘǎ ƻǊ ƛƴǎƛŘŜ ōǳƛƭŘƛƴƎǎ ŎƭƛǇǇŜŘ ŘƛǊŜŎǘ 
ǘƻ ŀ ǎǳǊŦŀŎŜ ƻǊ ŎŀōƭŜ ǘǊŀȅΦ  

 

bƻƴπƳŀƎƴŜǘƛŎ ŀǊƳƻǳǊ ƻŦ ƘŀǊŘ ŘǊŀǿƴ ŀƭǳƳƛƴƛǳƳ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƻƴ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜǎΦ  

  

3.3.4 PVC Insulated Single Wire Armoured Cable  

 

t±/κ{²!κt±/πt±/ ƛƴǎǳƭŀǘŜŘΣ ŜȄǘǊǳŘŜŘ t±/ ōŜŘŘƛƴƎΣ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǿƛǊŜ ŀǊƳƻǳǊŜŘΣ ŦƭŀƳŜ ǊŜǘŀǊŘŀƴǘ 
ōƭŀŎƪ t±/ ǎƘŜŀǘƘŜŘ ƻǾŜǊŀƭƭΣ ǎǘǊŀƴŘŜŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƻƴ ŀ ǎȅǎǘŜƳ ŀǘ ŀ ǊŀǘŜŘ 
ǾƻƭǘŀƎŜ ƻŦ лΦсκм ƪ±Φ /ƻƴŘǳŎǘƻǊ ǘŜƳǇŜǊŀǘǳǊŜ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ тлл / ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴΦ /ŀōƭŜǎ 
ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ сопс ŀƴŘ .{ стпс мфффлκ  

 

Lƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŘƛǊŜŎǘ ƛƴ ǘƘŜ ƎǊƻǳƴŘΣ ƛƴ ǳƴŘŜǊƎǊƻǳƴŘ ǎŜǊǾƛŎŜ ŘǳŎǘǎ ƻǊ ƛƴǎƛŘŜ ōǳƛƭŘƛƴƎǎ ŎƭƛǇǇŜŘ ŘƛǊŜŎǘ 
ǘƻ ŀ ǎǳǊŦŀŎŜ ƻǊ ŎŀōƭŜ ǘǊŀȅΦ  

 

bƻƴπƳŀƎƴŜǘƛŎ ŀǊƳƻǳǊ ƻŦ ƘŀǊŘ ŘǊŀǿƴ ŀƭǳƳƛƴƛǳƳ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƻƴ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜǎΦ  

 

¢ƘŜ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƻƴ ǘƘŜ ƭƻǿ ǾƻƭǘŀƎŜ όоул ±ύ ǎȅǎǘŜƳǎ ŦƻǊ ŎŀōƭŜ ǊŀǘƛƴƎǎ ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ мл 
ƳƳнΣ ƻǊ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜ ǎƘŀƭƭ ōŜ  



 

ппл 

 

ω aǳƭǘƛπŎƻǊŜΣ t±/ ƛƴǎǳƭŀǘŜŘΣ ŜȄǘǊǳŘŜŘ t±/ ōŜŘŘŜŘΣ ǎƛƴƎƭŜ ǎǘŜŜƭ ǿƛǊŜ ŀǊƳƻǳǊŜŘΣ t±/ ƻǾŜǊ 
ǎƘŜŀǘƘŜŘΣ ƻǊ  

ω {ƛƴƎƭŜ ŎƻǊŜΣ t±/ ƛƴǎǳƭŀǘŜŘ ŀƴŘ ǎƘŜŀǘƘŜŘΣ ǳƴŀǊƳƻǊŜŘΣ ƻǊ  

ω {ƛƴƎƭŜ ŎƻǊŜΣ t±/ ƛƴǎǳƭŀǘŜŘΣ ŀƭǳƳƛƴƛǳƳ ǿƛǊŜ ŀǊƳƻǳǊŜŘ ǿƛǘƘ ƻǾŜǊŀƭƭ ōƭŀŎƪ t±/ ǎƘŜŀǘƘΦ  

 

3.3.5 Polyethylene Insulated Armoured Instrument Cable  

 

/ŀōƭŜǎ ŦƻǊ ǳǎŜ ŀǎ ƛƴǎǘǊǳƳŜƴǘ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǘƻ .{ сснн ŀƴŘ ǎƘŀƭƭ ōŜ ƳǳƭǘƛπǇŀƛǊΣ ǇƻƭȅŜǘƘȅƭŜƴŜ ƛƴǎǳƭŀǘŜŘ 
ŀƴŘ ōŜŘŘŜŘΣ ǎƛƴƎƭŜ ǿƛǊŜ ŀǊƳƻǳǊŜŘ t±/ ƻǾŜǊ ǎƘŜŀǘƘΦ  

 

3.3.6 Sheathed and Insulated Flexible Cords  

 

¢ƘŜǎŜ ŎƻǊŘǎ ǎƘŀƭƭ ōŜ ǘƻ .{ срлл ŀƴŘ ǎƘŀƭƭ ōŜ урл ǊǳōōŜǊ ƛƴǎǳƭŀǘŜŘΣ IΦhΦCΦw ǎƘŜŀǘƘŜŘΦ  

 

CƭŜȄƛōƭŜ ŎƻǊŘǎ ǎƘŀƭƭ ƻƴƭȅ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎΤ  

ω Cƛƴŀƭ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ŦǳǎŜŘ ŎƻƴƴŜŎǘƛƻƴ ǳƴƛǘǎΣ ƘŀǾƛƴƎ ŦƭŜȄ ƻǳǘƭŜǘǎΣ ƧǳƴŎǘƛƻƴ ōƻȄŜǎΣ ŀƴŘ ǘƘŜƛǊ 
ŀǎǎƻŎƛŀǘŜŘ ŀǇǇƭƛŀƴŎŜ  

ω [ƛƎƘǘƛƴƎ ǇŜƴŘŀƴǘǎ  

 

¢ƘŜ ƳƛƴƛƳǳƳ ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ƻŦ ŎƻƴŘǳŎǘƻǊǎ ƛƴ ŦƭŜȄƛōƭŜ ŎƻǊŘǎ ǎƘŀƭƭ ōŜ лΦтр ƳƳн όнпκлΦн ƳƳύ ŀƴŘ 
ǘƘŜ ƭŜƴƎǘƘ ƴƻǘ ŜȄŎŜŜŘƛƴƎ пллƳ  

 

3.3.7 Flexible Cables - Power  

 

CƭŜȄƛōƭŜ ŎŀōƭŜǎ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘ ŀƴŘ ǳǎŜŘ ǘƻ ǎǳǇǇƭȅ ǎǳōƳŜǊǎƛōƭŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ сллκмллл ±ƻƭǘ ƎǊŀŘŜ 
9t ǊǳōōŜǊ ƛƴǎǳƭŀǘŜŘ ǿƛǘƘ bƛǇƭŀǎ ƻǳǘŜǊ ǎƘŜŀǘƘ ƘŀǾƛƴƎ ŦƭŜȄƛōƭŜΣ ŀƴƴŜŀƭŜŘ ŀƴŘ ǘƛƴƴŜŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎΦ 
!ƭǘŜǊƴŀǘƛǾŜΣ ǎǇŜŎƛŀƭΣ ǎǘŀƴŘŀǊŘ ƳŀƴǳŦŀŎǘǳǊŜǊ ŎŀōƭŜǎ Ƴŀȅ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ 5Ŝǘŀƛƭǎ ǘƻ ōŜ ǇǊƻǾƛŘŜŘΦ  

 

3.3.8 PVC Insulated Cable  

 

¢Ƙƛǎ ŎŀōƭŜ ǘȅǇŜ ǎƘŀƭƭ ōŜ t±/ ƛƴǎǳƭŀǘŜŘ сллκмллл Ǿƻƭǘ ƎǊŀŘŜ ŎƻǇǇŜǊ ŎŀōƭŜ ǘƻ .{ сллп ŀƴŘ ǎƘŀƭƭ ƻƴƭȅ ōŜ 
ǳǎŜŘ ǿƘŜƴ ŜƴŎƭƻǎŜŘ ǿƛǘƘƛƴ ŀ ŎƻƴŘǳƛǘ ƻǊ ǘǊǳƴƪƛƴƎΦ  

 

3.3.9 PVC Insulated and Sheathed Cable  

 

¢Ƙƛǎ ŎŀōƭŜ ǘȅǇŜ ǎƘŀƭƭ ōŜ t±/ ƛƴǎǳƭŀǘŜŘ t±/ ƻǾŜǊǎƘŜŀǘƘŜŘ сллκмллл Ǿƻƭǘ ƎǊŀŘŜ ŎƻǇǇŜǊ ŎŀōƭŜ ǘƻ .{ сллп 
ŀƴŘ .{ сопс ŀƴŘ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŀǎ ƳŜǘŜǊ ǘŀƛƭǎ ƻǊ ǘǊŀƴǎŦƻǊƳŜǊ ǘŀƛƭǎ ǘƻ ǎǿƛǘŎƘƎŜŀǊ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ƛǘ ƛǎ 
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ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ƳŜŎƘŀƴƛŎŀƭ ŘŀƳŀƎŜΦ ¢Ƙƛǎ ǘȅǇŜ ƻŦ ŎŀōƭŜ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǳǎŜŘ ŦƻǊ ŘƛǊŜŎǘ ǎǳǊŦŀŎŜ Ǌǳƴ 
ŘƻƳŜǎǘƛŎ ǿƛǊƛƴƎΦ  

 

3.3.10 Screened Cable  

 

¢ƘŜǎŜ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ t±/ ƛƴǎǳƭŀǘŜŘΣ ƭŀǇǇŜŘ ǿƛǘƘ ŀ ƴƻƴπƘȅƎǊƻǎŎƻǇƛŎ ǘŀǇŜΣ ǘƛƴƴŜŘ ŎƻǇǇŜǊ ǿƛǊŜ ōǊŀƛŘŜŘΦ 
{ƛƎƴŀƭƭƛƴƎ ŎŀōƭŜ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ .¢ {ǇŜŎƛŦƛŎŀǘƛƻƴ /² ммну ǿƛǘƘ ŀǊƳƻǳǊƛƴƎ ǘƻ /² ммфуΦ  

 

3.3.11 Mineral Insulated Cable  

 

¢ƘŜǎŜ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǘƻ .{ снлт ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎ ǿƛǘƘ ŎƻǇǇŜǊ ƻǳǘŜǊǎƘŜŀǘƘ ŀƴŘ t±/ 
ƻǾŜǊǎƘŜŀǘƘΣ сллκмллл Ǿƻƭǘ ƎǊŀŘŜΦ  

 

¢Ƙƛǎ ǘȅǇŜ ƻŦ ŎŀōƭŜ Ƴŀȅ ƻƴƭȅ ōŜ ǳǎŜŘ ƛƴ ǎǇŜŎƛŦƛŎ ŜƴǾƛǊƻƴƳŜƴǘǎ ƻǊ ŦƻǊ ǎǇŜŎƛŦƛŎ ǎŜǊǾƛŎŜǎ ǎǳŎƘ ŀǎ ŦƛǊŜ ŀƭŀǊƳ 
ǎȅǎǘŜƳǎΣ ƻǊ ǎƛƳƛƭŀǊ ǘȅǇŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

 

3.3.12 Telephone Cables  

 

¢ŜƭŜǇƘƻƴŜ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǘƘŜǊƳƻǇƭŀǎǘƛŎ ƛƴǎǳƭŀǘŜŘ ƳǳƭǘƛǇŀƛǊ ǘŜƭŜǇƘƻƴŜ ǘȅǇŜ ŎŀōƭŜǎ ƘŀǾƛƴƎ ǘǿƛǎǘŜŘ ǇŀƛǊǎ 
ƻŦ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎΦ  

 

3.3.13 Bare Copper Earth Wire (BCEW)  

 

!ƴ ŜŀǊǘƘ ǿƛǊŜ ǎƘŀƭƭ ōŜ Ǌǳƴ ǿƛǘƘ ŀƴȅ ǎŜƭŜŎǘŜŘ ŎŀōƭŜΣ ŀƴŘ ōŜ ōǳǊƛŜŘ ƛƴ ǘƘŜ ǘǊŜƴŎƘ ǿƛǘƘ ƛǘΦ ¢ƘŜ ƳƛƴƛƳǳƳ 
ǎƛȊŜ ƻŦ ŜŀǊǘƘ ǿƛǊŜ ǎƘŀƭƭ ōŜ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎ ƻǊ ƘŀƭŦ ǘƘŜ ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ƻŦ ǘƘŜ 
ŎŀōƭŜ ǿƛǘƘ ǿƘƛŎƘ ƛǘ ƛǎ ƭŀƛŘΣ ǿƘƛŎƘŜǾŜǊ ƛǎ ǘƘŜ ƭŀǊƎŜǊΣ ŀƴŘ ŦƛȄŜŘ ǘƻ ǘƘŜ ǇƻǿŜǊ ŎŀōƭŜ ǿƛǘƘ ƴȅƭƻƴ ǘƛŜ ŎƭƛǇǎ ŀǘ 
ǊŜƎǳƭŀǊ ƛƴǘŜǊǾŀƭǎ ƴƻǘ ŜȄŎŜŜŘƛƴƎ нΣллл ƳƳΦ ¢ƘŜ ŜŀǊǘƘ ǿƛǊŜ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀƴƴŜŀƭŜŘ ōŀǊ ǎǘǊŀƴŘŜŘ 
ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊΦ  

 

3.3.14 Earth Bonding Cables  

 

9ŀǊǘƘ ōƻƴŘƛƴƎ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ t±/κt±/ ǘȅǇŜ ŀƴŘ ƘŀǾŜ ǎǘǊŀƴŘŜŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎ t±/ ƛƴǎǳƭŀǘŜŘ ŀƴŘ 
ǎƘŜŀǘƘŜŘΦ  

 

3.4 Cable Installation  

 

3.4.1 General  
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¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ Ǉƭŀƴ ŀƴŘ Ǉƻǎƛǘƛƻƴ ŀƭƭ ŎŀōƭŜ Ǌǳƴǎ ǎƻ ǘƘŀǘ ǘƘŜȅ Řƻ ƴƻǘ Ŧƻǳƭ ƻǘƘŜǊ ǎŜǊǾƛŎŜǎΣ ƳŀȄƛƳǳƳ 
ŀŎŎŜǎǎƛōƛƭƛǘȅ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ŀƴŘ ǳƴǎƛƎƘǘƭȅ ŎǊƻǎǎƻǾŜǊǎ ŀǊŜ ŀǾƻƛŘŜŘΦ ¢ƘŜ ŎŀōƭŜ ǊƻǳǘŜǎ ǎƘŀƭƭ ōŜ ǇƭŀƴƴŜŘ 
ŀƭƻƴƎ ǿƛǘƘ ƻǘƘŜǊ ǎŜǊǾƛŎŜǎ ǎƻ ǘƘŀǘ ŀƎǊŜŜŘ ǎŜǊǾƛŎŜ ǊŜǎŜǊǾŜǎ ŀǊŜ ŦƻƭƭƻǿŜŘΦ 5Ŝǘŀƛƭǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 
9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎ ŀǊŜ ƛƴŘƛŎŀǘƛǾŜ ƻƴƭȅΦ  

 

!ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƴŜŀǘƭȅ ǊǳƴΣ ŘǊŜǎǎŜŘ ŀƴŘ ǎǳǇǇƻǊǘŜŘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ƭƭ ŎŀōƭŜ ǎǳǇǇƻǊǘǎ ŀƴŘ ǊŀŎƪǎ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŦƛȄƛƴƎ ōƻƭǘǎΣ ŎƭŀƳǇǎΣ ƴǳǘǎ ŀƴŘ ǎŎǊŜǿǎ ŦƻǊ ƛƴŘƻƻǊ ǎƛǘǳŀǘƛƻƴǎ 
ŀƴŘ ƛƴ ŎŀōƭŜ ǘǊŜƴŎƘŜǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΣ ŀƴŘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦǊƻƳ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ƻǊ Ŏŀǎǘ ǎƛƭƛŎƻƴ 
ŀƭǳƳƛƴƛǳƳΦ /ŀōƭŜ ǎǳǇǇƻǊǘǎ ŀƴŘ ǊŀŎƪǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ ŀ ǊŜŎƻƎƴƛȊŜŘ ƳŀƴǳŦŀŎǘǳǊŜǊ ŀƴŘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ 
ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ !ƭƭ ǎǳǇǇƻǊǘǎ ŀƴŘ ǊŀŎƪǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ŦƻǊ ǘƘŜ Ŝŀǎȅ ǊŜƳƻǾŀƭ ƻŦ ŀƴȅ ǎƛƴƎƭŜ ŎŀōƭŜ ƛƴ ŀ 
ƳǳƭǘƛπŎŀōƭŜ Ǌǳƴ ǿƛǘƘƻǳǘ ǘƘǊŜŀŘƛƴƎ ŎŀōƭŜǎ ǘƘǊƻǳƎƘ ǎǳǇǇƻǊǘǎ ŀƴŘ ǊŀŎƪǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻŘǳŎŜ ŀ ŎŀōƭŜ ǎŎƘŜŘǳƭŜ ǎƻ ǘƘŀǘ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ŎŀōƭŜǎ ƛǎ 
ƳŀƛƴǘŀƛƴŜŘΦ ¢Ƙƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴŎƭǳŘŜǎ ŘŀǘŜǎ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜΣ ŘƛǎǇŀǘŎƘΣ ŘŜƭƛǾŜǊȅ ǘƻ {ƛǘŜΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ 
ƛƴƛǘƛŀƭ ǘŜǎǘǎΣ ŎƻƴƴŜŎǘƛƴƎ ǳǇ ŀƴŘ Ŧƛƴŀƭ ǘŜǎǘƛƴƎ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴƛƴƎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
Ƴŀƛƴǘŀƛƴ ŀ ŘŀƛƭȅκǿŜŜƪƭȅ ǊŜŎƻǊŘ ƻŦ ǘƘŜ ŎŀōƭŜǎ ŀǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ǇǊƻŎŜŜŘǎΦ ¢ƘŜǎŜ ǊŜŎƻǊŘǎ ǎƘŀƭƭ ōŜ ǿƛǘƴŜǎǎŜŘ 
ŀǎ ƴŜŎŜǎǎŀǊȅ ŀƴŘ ǎƘŀƭƭ ŦƻǊƳ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ wŜŎƻǊŘ 5ǊŀǿƛƴƎǎΦ  

 

²ƘŜǊŜ ŎŀōƭŜǎ ŀǊŜ Ǌǳƴ ǘƻƎŜǘƘŜǊ ƛƴ ǘƘŜ ǎŀƳŜ ǘǊŀȅΣ ǘǊŜƴŎƘ ƻǊ ŎƻƴŘǳƛǘ ǘƘŜȅ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭȅ ŘŜǊŀǘŜŘ ƻǊ 
ǎǇŀŎŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ ŎǳǊǊŜƴǘ ǊŀǘƛƴƎΦ /ǊƻǎǎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ŀǾƻƛŘŜŘ ǿƘŜǊŜ ǇƻǎǎƛōƭŜΦ tƻǿŜǊ ŀƴŘ ǎƛƎƴŀƭ ŎŀōƭŜǎ 
ǎƘŀƭƭ ōŜ Ǌǳƴ ǎŜǇŀǊŀǘŜƭȅ ǘƻ ƳƛƴƛƳƛȊŜ ƛƴǘŜǊŦŜǊŜƴŎŜΦ /ŀōƭŜǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ǾƻƭǘŀƎŜ ǊŀǘƛƴƎǎ ǎƘŀƭƭ ŀƭǎƻ ƴƻǘ Ǌǳƴ 
ƻƴ ǘƘŜ ǎŀƳŜ ǘǊŜƴŎƘκŘǳŎǘκŎƻƴŘǳƛǘΦ 

 

²ƘŜǊŜ ŀ ƴǳƳōŜǊ ƻŦ ŎŀōƭŜǎ ŀǊŜ ǘŜǊƳƛƴŀǘŜŘ ƛƴ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜȅ ǎƘƻǳƭŘ Ŧƛƴŀƭƭȅ ŀǇǇǊƻŀŎƘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ 
ŦǊƻƳ ŀ ŎƻƳƳƻƴ ŘƛǊŜŎǘƛƻƴΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƭƭ ŎŀōƭŜ ǘǊŀȅΣ ŎŀōƭŜ ǘǊǳƴƪƛƴƎΣ ǎŀŘŘƭŜǎΣ ŎƭŜŀǘǎΣ ƘŀƴƎŜǊǎΣ ōǊŀŎƪŜǘǎΣ ǘǊŀȅǎΣ 
ƭŀŘŘŜǊǎΣ ǘƛŜǎΣ ƴǳǘǎΣ ōƻƭǘǎΣ ǎŎǊŜǿǎΣ ǿŀǎƘŜǊǎΣ ǇŀŎƪƛƴƎ ŀƴŘ ƳŀǊƪŜǊ ǘŀǇŜ ŀǎ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƳǇƭŜǘŜ 
ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

 

aŀǊƪŜǊ ǘŀǇŜ ǎƘŀƭƭ ōŜ мрл ƳƳ ǿƛŘŜΣ ȅŜƭƭƻǿ ǿƛǘƘ ōƭŀŎƪ ǇǊƛƴǘƛƴƎ Ϧ5!bD9wπ9[9/¢wL/ /!.[9{ΦϦ 

 

²ƘŜǊŜ ŎŀōƭŜǎ ŎǊƻǎǎ ƻǘƘŜǊ ǎŜǊǾƛŎŜǎ ƻǊ ƻǘƘŜǊ ŎŀōƭŜǎ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎŜǇŀǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƳŀƛƴǘŀƛƴŜŘΦ Lƴ 
ŀŘŘƛǘƛƻƴΣ ŎƻƴŎǊŜǘŜ ŎŀōƭŜ ǘƛƭŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǎŜǊǾƛŎŜǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ǎŜǇŀǊŀǘƛƻƴ ŀƴŘ 
ǇǊƻǘŜŎǘƛƻƴΣ ǘƘŜ ǘƛƭŜǎ ŜȄǘŜƴŘƛƴƎ ŦƻǊ ŀ ŘƛǎǘŀƴŎŜ ƻŦ мллл ƳƳ ŜƛǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ǎŜǊǾƛŎŜǎΦ  
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tƻǿŜǊ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘƻǳǘ ǘŜŜǎ ƻǊ Ƨƻƛƴǘǎ ǳƴƭŜǎǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ /ŀōƭŜǎ ǎƘŀƭƭ ƴƻǘ 
ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀǊŜŀǎ ƻŦ ŘƛǊŜŎǘ ǎǳƴƭƛƎƘǘΦ ²ƘŜǊŜ ǘƘƛǎ ƛǎ ǳƴŀǾƻƛŘŀōƭŜΣ ŀǇǇǊƻǾŜŘ ǎǳƴǎƘƛŜƭŘǎ ǎƘŀƭƭ ōŜ 
ǎǳǇǇƭƛŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘΦ  

 

!ƭƭ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭȅ ǇǊƻǘŜŎǘŜŘΦ ¢ƘƻǎŜ ǊǳƴƴƛƴƎ ƻƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ǎǳǊŦŀŎŜǎ ƻŦ ǎǘǊǳŎǘǳǊŜǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǳƭǘǊŀπǾƛƻƭŜǘ ƭƛƎƘǘΦ ²ƘŜǊŜ ŎŀōƭŜǎ ŀǊŜ ǎƭŜŜǾŜŘ ǘƘǊƻǳƎƘ ŎƻƴŘǳƛǘ ƻǊ ŘǳŎǘǎΣ 
ŀƭƭ ŜƴŘǎ ǎƘŀƭƭ ōŜ ōǳǎƘŜŘ ǘƻ ǇǊŜǾŜƴǘ ŘŀƳŀƎŜ ǘƻ ŎŀōƭŜ ǎƘŜŀǘƘƛƴƎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƻ 
ƘŀǾŜ ŀƭƭƻǿŜŘ ŦƻǊ ŎŀōƭŜ ǇǊƻǘŜŎǘƛƻƴ ƛƴ Ƙƛǎ ǊŀǘŜǎΦ  

 

¢ƘŜ ŀǎπƛƴǎǘŀƭƭŜŘ ŘǊŀǿƛƴƎǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎƭŜŀǊƭȅ ǎƘƻǿ ŀƭƭ ǎŜǊǾƛŎŜǎ ŀƴŘ ŎŀōƭŜǎ ŘŜǘŀƛƭ 
ŘƛƳŜƴǎƛƻƴǎΦ  

 

3.4.2 Installation Direct in the Ground  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎŀǊǊȅ ƻǳǘ ŀƭƭ ŜȄŎŀǾŀǘƛƻƴΣ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭ ǇƛǇŜǎ ƻǊ ŘǳŎǘǎ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘΣ ǇǊŜǇŀǊŜ 
ǘƘŜ ǘǊŜƴŎƘ ōƻǘǘƻƳΣ ƭŀȅ ŎŀōƭŜǎΣ ǇǊƻǾƛŘŜ ŀƴŘ ƛƴǎǘŀƭƭ ƳŀǊƪŜǊǎ ŀƴŘ ǿŀǊƴƛƴƎ ǘŀǇŜΣ ōŀŎƪŦƛƭƭΣ ŎƻƴǎƻƭƛŘŀǘŜΣ 
ŎƻƳǇŀŎǘ ŀƴŘ ƳŀƪŜ ƎƻƻŘΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǊŜƳƻǾŀƭ ŀƴŘ ŘƛǎǇƻǎŀƭ ƻŦ ŀƭƭ ǎǳǊǇƭǳǎ ƳŀǘŜǊƛŀƭΦ  

 

tƻǿŜǊ ŎŀōƭŜǎ ƻŦ ǊŀǘŜŘ ǾƻƭǘŀƎŜ ǳǇ ǘƻ мΣллл ± ǎƘŀƭƭ ōŜ ōǳǊƛŜŘ ŀǘ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ слл ƳƳ ǘƻ ǘƘŜ 
ŎŀōƭŜΣ tƻǿŜǊ ŎŀōƭŜǎ ƻŦ ǊŀǘŜŘ ǾƻƭǘŀƎŜ ŀōƻǾŜ мΣллл ± ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ мр ƪ± ǎƘŀƭƭ ōŜ ōǳǊƛŜŘ ŀǘ ŀ 
ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ мΣллл ƳƳ ǘƻ ǘƘŜ ŎŀōƭŜ ŎŜƴǘŜǊΦ ¢Ƙƛǎ Ƴŀȅ ƻƴƭȅ ōŜ ǾŀǊƛŜŘ ŘǳŜ ǘƻ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƻǘƘŜǊ 
ŎŀōƭŜǎ ƻǊ ǎŜǊǾƛŎŜǎΦ  

 

¢ƘŜ ōƻǘǘƻƳ ƻŦ ŜȄŎŀǾŀǘŜŘ ǘǊŜƴŎƘŜǎ ǎƘŀƭƭ ōŜ ŦǊŜŜ ƻŦ ǎƘŀǊǇ ǎǘƻƴŜǎ ŀƴŘ ƻǘƘŜǊ ƻōǎǘŀŎƭŜǎ ŀƴŘ ǎƘŀƭƭ ōŜ 
ŎƻǾŜǊŜŘ ǿƛǘƘ ǎŀƴŘ ƻǊ ŦƛƴŜ ǎƛŦǘŜŘ ǎƻƛƭ ŎƻƳǇŀŎǘŜŘ ǘƻ ŀ ŘŜǇǘƘ ƻŦ тр ƳƳΦ  

 

/ŀōƭŜ ǎƘŀƭƭ ōŜ ǳƴǊƻƭƭŜŘ ŦǊƻƳ ǘƘŜ ŘǊǳƳǎ ƛƴ ǎǳŎƘ ŀ ƳŀƴƴŜǊ ŀǎ ǘƻ ŀǾƻƛŘ ƭƻƻǇǎ ŀƴŘ ƪƛƴƪǎΣ ŀƴŘ ŎŀǊŜ ǎƘŀƭƭ ōŜ 
ǘŀƪŜƴ ǿƘŜƴ ƭŀȅƛƴƎ ǘƻ ŀǾƻƛŘ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ƻǳǘŜǊ ǎƘŜŀǘƘ ōȅ ŘǊŀǿƛƴƎ ƻǾŜǊ ǎƘŀǊǇ ƻōǎǘŀŎƭŜǎ ƻǊ ǎǘƻƴŜǎΦ ! 
ǎǳŦŦƛŎƛŜƴǘ ƴǳƳōŜǊ ƻŦ ǊƻƭƭŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ŎŀōƭŜ ŘƻŜǎ ƴƻǘ ǘƻǳŎƘ ǘƘŜ ƎǊƻǳƴŘ ƻǊ ǘǿƛǎǘ 
ŘǳǊƛƴƎ ǇǳƭƭƛƴƎΦ  

 

/ŀōƭŜ ǎƘŀƭƭ ōŜ ǎƴŀƪŜŘ ƛƴǘƻ ǘƘŜ ǘǊŜƴŎƘŜǎ ǘƻ ŀǾƻƛŘ ǘŜƴǎƛƻƴ ƛƴ ǘƘŜ ŎŀōƭŜǎ ŘǳǊƛƴƎ ōŀŎƪŦƛƭƭƛƴƎ ƻǊ ŦǊƻƳ 
ǎǳōǎŜǉǳŜƴǘ ǎŜǘǘƭŜƳŜƴǘΦ !ŦǘŜǊ ƭŀȅƛƴƎΣ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ŎƻǾŜǊŜŘ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ млл ƳƳ ƻŦ ǎŀƴŘ 
ƻǊ ŦƛƴŜ ǎƛŦǘŜŘ ǎƻƛƭΦ ¢ƘŜ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƻǾŜǊƭŀƛŘ ǿƛǘƘ ƳŀǊƪŜǊ ǘŀǇŜΣ ōŜŦƻǊŜ ōŀŎƪŦƛƭƭƛƴƎ ǘƘŜ ǘǊŜƴŎƘ ǿƛǘƘ ǎƻƛƭΦ  

 

²ƘŜǊŜ ŎŀōƭŜǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ǾƻƭǘŀƎŜǎ ŀǊŜ ƭŀƛŘ ǘƻƎŜǘƘŜǊ ŀǘ ǘƘŜ ǎŀƳŜ ŘŜǇǘƘΣ ǾŜǊǘƛŎŀƭ ŎŀōƭŜ ǘƛƭŜǎ ǎƘŀƭƭ ōŜ 
ǳǎŜŘ ǘƻ ǎŜǇŀǊŀǘŜ ǘƘŜ ŎŀōƭŜǎΦ  

 

/ƻƴǘǊƻƭǎ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ƭŀƛŘ ƴƻǘ ŎƭƻǎŜǊ ǘƘŀƴ мΣллл ƳƳ ǘƻ ƘƛƎƘ ǾƻƭǘŀƎŜ ŎŀōƭŜǎΦ  



 

ппп 

 

 

²ƘŜƴ ŎŀōƭŜǎ ŀǊŜ ƛƴ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǘǊŜƴŎƘŜǎΣ ŀƴ ƛƴǎǇŜŎǘƛƻƴ ǿƛƭƭ ƴƻǊƳŀƭƭȅ ōŜ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ 
ōŜŦƻǊŜ ōŀŎƪŦƛƭƭƛƴƎ ŎƻƳƳŜƴŎŜǎΦ ¢ƘŜ ŦƛǊǎǘ ǎǘŀƎŜ ƻŦ ōŀŎƪŦƛƭƭƛƴƎ ƛǎ ǘƻ ōŜ ǎƛŦǘŜŘ ǎƻƛƭ ƻǊ ǎŀƴŘ όŀǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ 
ǘƘŜ ǘǊŜƴŎƘ ōƻǘǘƻƳύ ǿƛǘƘ ŎƻǾŜǊ ōŜƛƴƎ ǇǊƻǾƛŘŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ƻŦ тлƳƳ ƻǾŜǊ ǘƘŜ ŎŀōƭŜΦ {ƻŦǘ ŜȄŎŀǾŀǘŜŘ 
ƳŀǘŜǊƛŀƭǎ ŦǊŜŜ ƻŦ ǎǘƻƴŜǎ ƛǎ ǘƘŜƴ ōŀŎƪŦƛƭƭŜŘ ǿƛǘƘ ǘƘŜ ōŀŎƪŦƛƭƭ ǊŀƳƳŜŘ ŜǾŜǊȅ мрлƳƳΦ  

 

{Ƴŀƭƭ ǎǘƻƴŜǎ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ ŜȄŎŀǾŀǘŜŘ ƳŀǘŜǊƛŀƭ Ƴŀȅ ōŜ ƳƛȄŜŘ ƛƴ ǿƛǘƘ ǘƘŜ ōŀŎƪŦƛƭƭ ƛƴ ǘƘŜ Ŧƛƴŀƭ 
ǎǘŀƎŜǎΣ ōǳǘ ƭŀǊƎŜ ǎǘƻƴŜǎ ŀǊŜ ǘƻ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǎƛǘŜΦ {ҌǳǊŦŀŎŜ ƳŀǘŜǊƛŀƭ ŀƴŘ ŀƴȅ ƘŀǊŘπŎƻǊŜ ǊŜƳƻǾŜŘ 
ǇǊƛƻǊ ǘƻ ŜȄŎŀǾŀǘƛƻƴ ƛǎ ǘƻ ōŜ ōŀŎƪŦƛƭƭŜŘ ƭŀǎǘ ŀƴŘ ǿŜƭƭ ǊŀƳƳŜŘ ǘƻ ǊŜǎǘƻǊŜ ǘƘŜ ǳƴŘŜǊ ǎǳǊŦŀŎŜ ǘƻ ƻǊƛƎƛƴŀƭ 
ŎƻƴŘƛǘƛƻƴǎΦ 9ȄŎŜǎǎ ōŀŎƪŦƛƭƭ ƛǎ ǘƻ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ǎƛǘŜΦ  

 

¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǊŜƛƴǎǘŀǘƛƴƎ ŀƴȅ ŘŀƳŀƎŜ ǘƻ ƎŀǘŜǎΣ ƘŜŘƎŜǎΣ ƪŜǊō ǎǘƻƴŜǎΣ ŎƻƴŎǊŜǘŜ 
ǇŀǾƛƴƎΣ ŜǘŎΣ ŀƴŘ ƴƻǊƳŀƭƭȅ ŦƻǊ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ŀƴȅ ǇǊƛǾŀǘŜƭȅ ƻǿƴŜŘ ƳŀŘŜ ǳǇ ǊƻŀŘǎΦ CƻǊ ǇǳōƭƛŎ ǊƻŀŘǎ 
ǊŜƛƴǎǘŀǘŜƳŜƴǘ ƻŦ ƳŀŘŜ ǳǇ ǊƻŀŘ ǎǳǊŦŀŎŜǎ ǿƛƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǘƘŜ ǊƻŀŘǎΦ CƻǊ ǇǳōƭƛŎ ǊƻŀŘǎ 
ǊŜƛƴǎǘŀǘŜƳŜƴǘ ƻŦ ƳŀŘŜ ǳǇ ǊƻŀŘ ǎǳǊŦŀŎŜǎ ǿƛƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǘƘŜ ǊƻŀŘ ŀǳǘƘƻǊƛǘȅ ŀƴŘ ǘƘŜ ǘǊŜƴŎƘ 
ōŀŎƪŦƛƭƭ Ƴǳǎǘ ōŜ ƭŜŦǘ ƛƴ ŀ ǎǳƛǘŀōƭŜ ŎƻƴŘƛǘƛƻƴ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ ǊƻŀŘ ŀǳǘƘƻǊƛǘȅΦ 

 

!ǇǇǊƻǾŜŘ ǎǳǊŦŀŎŜ ǊƻǳǘŜ ƳŀǊƪŜǊǎ ǎƘŀƭƭ ōŜ ǎƛǘǳŀǘŜŘ ŀǘ ŀƭƭ ƧƻƛƴǘǎΣ ōŜƴŘǎ ŀǘ ƳƛƴƛƳǳƳ ƛƴǘŜǊǾŀƭǎ ƻŦ ол ƳŜǘǊŜǎ 
ƻƴ ǎǘǊŀƛƎƘǘ ǊǳƴǎΣ ŀǎ ǎǇŜŎƛŦƛŜŘΦ ²ƘŜƴŜǾŜǊ ǘƘŜ ŎŀōƭŜǎ ŎƘŀƴƎŜ ŘƛǊŜŎǘƛƻƴ ƳŀǊƪŜǊǎ ǎƘŀƭƭ ōŜ ǎƻ ǇƭŀŎŜŘ ǘƘŀǘ 
ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŘƛǊŜŎǘƛƻƴ ƛǎ ǊŜŀŘƛƭȅ ǎŜŜƴΦ  

 

bƻ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ōǳǊƛŜŘ ŘƛǊŜŎǘ ƛƴ ǘƘŜ ƎǊƻǳƴŘ ǿƛǘƘƛƴ ōǳƛƭŘƛƴƎǎ ƻǊ ŎƻƴŎǊŜǘŜ ŎƻǾŜǊŜŘ ŀǊŜŀǎΦ 

 

3.4.3 Installation in Underground Ducts  

 

²ƘŜǊŜ ŎŀōƭŜǎ ŀǊŜ ƭŀƛŘ ǳƴŘŜǊ ǊƻŀŘǎ ŀƴŘ ǇŀǾŜŘ ŀǊŜŀ ƳƻǊŜ ǘƘŀƴ мΣллл ƳƳ ǿƛŘŜΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ 
ƛƴ Ŏƻƴǘƛƴǳƻǳǎ Ǌǳƴǎ ƻŦ ŀǇǇǊƻǾŜŘ ǳƴŘŜǊƎǊƻǳƴŘ ŘǳŎǘƛƴƎΣ ƎŜƴŜǊŀƭƭȅ ǎǳǇǇƭƛŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ōȅ ƻǘƘŜǊǎ ǳƴƭŜǎǎ 
ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƻǊ ǎƘƻǿƴ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ 
ŀŘǾƛǎƛƴƎ ǘƘŜ ŎƛǾƛƭ ǿƻǊƪǎ ŎƻƴǘǊŀŎǘƻǊ ƻŦ ŀƭƭ ǊŜǉǳƛǊŜŘ ŎŀōƭŜ ŘǳŎǘ ƭƻŎŀǘƛƻƴǎΣ ǘƘŜǎŜ ƭƻŎŀǘƛƻƴǎ ōŜƛƴƎ ŀƎǊŜŜŘ 
ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ǎƘƻǿƴ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ǊŜǘƛŎǳƭŀǘƛƻƴ ²ƻǊƪƛƴƎ 5ǊŀǿƛƴƎǎΦ  

 

¦ƴŘŜǊƎǊƻǳƴŘ ŘǳŎǘǎ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ƻŦ ƛƳǇŀŎǘ ǊŜǎƛǎǘŀƴŎŜ ǳt±/ ŀƴŘ ƭŀƛŘ ŀǘ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ 
слл ƳƳ όǘƻ ǘƘŜ ŘǳŎǘ ŎŜƴǘŜǊύΣ ǎǳǊǊƻǳƴŘŜŘ ōȅ ŀǘ ƭŜŀǎǘ тр ƳƳ ƻŦ ǎƛŜǾŜŘ ǎŀƴŘΦ !ǘ ǊƻŀŘ ŎǊƻǎǎƛƴƎǎΣ ǳt±/ 
ŘǳŎǘǎ ƻŦ ƳƛƴƛƳǳƳ ŘƛŀƳŜǘŜǊ млл ƳƳ ǎƘŀƭƭ ōŜ ƭŀƛŘ ŀǘ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ мΣллл ƳƳ όǘƻ ǘƘŜ ŘǳŎǘ 
ŎŜƴǘŜǊύΦ ¢ƘŜ ŘǳŎǘ ǎƘŀƭƭ ōŜ ŜƴŎŀǎŜŘ ōȅ мрл ƳƳ ŎƻƴŎǊŜǘŜ ƻƴ ŀƭƭ ǎƛŘŜǎΦ  

 

²ƘŜƴ ƛƴǎǘŀƭƭƛƴƎ ŎŀōƭŜǎ ƛƴ ŘǳŎǘǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜŀǎǳǊŜǎ ǎƘŀƭƭ ōŜ ƻōǎŜǊǾŜŘΦ  

ω /ŀōƭŜǎ ǎƘŀƭƭ ōŜ ǇǳƭƭŜŘ ƛƴ ŀ ǎǘǊŀƛƎƘǘ ƭƛƴŜ ōǳǘ ǎƴŀƪŜŘ ǘƻ ŀǾƻƛŘ ǘŜƴǎƛƻƴΦ 



 

ппр 

 

ω wƻƭƭŜǊǎ ǎƘŀƭƭ ōŜ ǇƻǎƛǘƛƻƴŜŘ ŀǘ ǘƘŜ ŜŘƎŜǎ ƻŦ ŘǊŀǿ Ǉƛǘǎ ōƻǘƘ ŀǘ ǘƘŜ ŘǊŀǿƛƴƎ ƛƴ ŀƴŘ ŘǊŀǿƛƴƎ ƻǳǘ 
Ǉƻƛƴǘǎ ƻǾŜǊ ǿƘƛŎƘ ǘƘŜ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ŘǊŀǿƴ  

ω ǳt±/ ǇƛǇŜǎ ŀƴŘ ŎŀōƭŜǎ ǎƘŜŀǘƘǎ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ǿƛǘƘ ŀƴ ŀǇǇǊƻǾŜŘ ƭǳōǊƛŎŀƴǘ  

ω {ǳŦŦƛŎƛŜƴǘ ŘǊŀǿπƛƴ Ǉƻƛƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ŀŘŜǉǳŀǘŜ ǊƻƻƳ ŀƭƭƻǿŜŘ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ 
ŎŀōƭŜǎ  

ω ¢ƘŜ ǇǳƭƭƛƴƎ ǊƻǇŜ ǎƘŀƭƭ ōŜ ƎǳƛŘŜŘ ōȅ ǊƻƭƭŜǊǎ  

 

Lƴ ƎŜƴŜǊŀƭΣ ƻƴƭȅ ƻƴŜ ǇƻǿŜǊ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ŘǊŀǿƴ ƛƴǘƻ ƻƴŜ ŘǳŎǘΦ ²ƘŜǊŜ ƳǳƭǘƛǇƭŜ ŎŀōƭŜ ǎȅǎǘŜƳǎ ŀǊŜ ǳǎŜŘΣ 
ǎƳŀƭƭŜǊ ŎŀōƭŜǎ όмсƳƳн ŀƴŘ ōŜƭƻǿύ Ƴŀȅ ƻŎŎǳǇȅ ǘƘŜ ǎŀƳŜ ŘǳŎǘΦ IƻǿŜǾŜǊ ŘŜǘŀƛƭǎ Ƴǳǎǘ ōŜ ŀƎǊŜŜŘ ǿƛǘƘ 
ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀƴŘ ƛƴŎƭǳŘŜŘ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ²ƻǊƪƛƴƎ 5ǊŀǿƛƴƎǎΦ /ŀōƭŜǎ ŘǊŀǿƴ ƛƴ ǎŀƳŜ ǘǊŜƴŎƘ Ƴǳǎǘ 
ōŜ ǎǇŀŎŜŘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ .{ тстмΥнллу 

 

²ƘŜƴ ŀ ŘǳŎǘ ƛǎ ƭŀƛŘ ƛƴ ǘƘŜ ƎǊƻǳƴŘΣ ŀ ŘǊŀǿ ǿƛǊŜ ǎƘŀƭƭ ōŜ ǇǳƭƭŜŘ ǘƘǊƻǳƎƘ ǿƛǘƘ ŀǘ ƭŜŀǎǘ мллл ƳƳ ŜȄŎŜǎǎ 
ŀǘ ŜŀŎƘ ŜƴŘ ŀƴŘ ǘƘŜ ŘǊŀǿ ǿƛǊŜ ƭŜŦǘ ƛŦ ǘƘŜ ŘǳŎǘ ƛǎ ƴƻǘ ǘƻ ōŜ ǳǎŜŘ ƛƳƳŜŘƛŀǘŜƭȅΦ  

 

3.4.4 Sealing Cable Entries into Buildings  

 

²ƘŜǊŜ ŎŀōƭŜǎ Ǉŀǎǎ ǘƘǊƻǳƎƘ ǿŀƭƭǎ ōŜƭƻǿ ƎǊƻǳƴŘ ƭŜǾŜƭΣ ǘƘŜ Ǉƻƛƴǘ ƻŦ ŜƴǘǊȅ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ŀƎŀƛƴǎǘ ǘƘŜ 
ƛƴƎǊŜǎǎ ƻŦ ǿŀǘŜǊΦ ¢Ƙƛǎ ǎƘŀƭƭ ōŜ ŀŎƘƛŜǾŜŘ ǿƛǘƘ ϦǇŜǘǊƻƭŜǳƳ ǘŀǇϦ ŀƴŘ ƳŀǎǘƛŎ ƻǊ ǎƛƭƛŎƻƴ ŦƻŀƳΦ  

 

²ƘŜǊŜ ŎŀōƭŜǎ Ǉŀǎǎ ƛƴ ƻǊ ƻǳǘ ƻŦ ŀƴȅ ŘǳŎǘ ŜƴǘǊƛŜǎ ƛƴǘƻ ƻǊ ǿƛǘƘƛƴ ōǳƛƭŘƛƴƎǎΣ ǎǳŎƘ ŜƴǘǊƛŜǎ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀƴȅ 
ǎǇŀǊŜ ŘǳŎǘǎΣ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ƛƴƎǊŜǎǎ ƻŦ ƳƻƛǎǘǳǊŜ ōȅ ƳŜŀƴǎ ƻŦ ŘǳŎǘ ǎǘƻǇǇŜǊǎ ŀƴŘ ōƛǘǳƳƛƴƻǳǎ 
ŎƻƳǇƻǳƴŘǎ ƻǊ ōȅ ŀƴȅ ƻǘƘŜǊ ƳŜǘƘƻŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ ǎǘƻǇǇŜǊ ǎƘŀƭƭ ƘŀǾŜ ŀ ŦƛǊŜ ǊŜǎƛǎǘŀƴŎŜ 
ƻŦ ŀǘ ƭŜŀǎǘ ол ƳƛƴǳǘŜǎΦ  

  

3.4.5 Marking of Underground Cables  

 

¢ƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ŀƭƭ ŘƛǊŜŎǘ ōǳǊƛŜŘ ǳƴŘŜǊƎǊƻǳƴŘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ōȅΥ  

ω ōǊŀǎǎ ǇƭŀǘŜǎ ŦƛȄŜŘ ǘƻ ǘƘŜ ŜȄǘŜǊƛƻǊ ǎǳǊŦŀŎŜ ƻŦ ŀƭƭ ǿŀƭƭǎ ƻŦ ōǳƛƭŘƛƴƎǎ оллƳƳ ŀōƻǾŜ ƎǊƻǳƴŘ ƭŜǾŜƭ 
ŀƴŘ ŘƛǊŜŎǘƭȅ ŀōƻǾŜ ǘƘŜ Ǉƻƛƴǘ ǿƘŜǊŜ ŎŀōƭŜǎ Ǉŀǎǎ ǘƘƻǳƎƘ ǘƘŜ ǿŀƭƭΤ  

ω ƳŀǊƪŜǊ Ǉƻǎǘǎ ƻƴ ǊƻŀŘ ǾŜǊƎŜǎΣ ŜǘŎΦΣ ŀǘ ƛƴǘŜǊǾŀƭǎ ƻŦ ƴƻǘ ƳƻǊŜ ǘƘŀƴ мллƳ ŀƴŘ ŀǘ ŀƭƭ ƧǳƴŎǘƛƻƴǎ ŀƴŘ 
ŎƘŀƴƎŜǎ ƻŦ ŘƛǊŜŎǘƛƻƴ ŀƭƻƴƎ ǘƘŜ ǊƻǳǘŜΤ  

ω aŀǊƪŜǊ Ǉƻǎǘǎ ŀǘ млƳ ƛƴǘŜǊǾŀƭǎ ǿƛǘƘƛƴ ŀƴ ŜƴŎƭƻǎŜŘ ǎƛǘŜ ŀƴŘ ŀǘ ŀƭƭ ƧǳƴŎǘƛƻƴǎ ŀƴŘ ŎƘŀƴƎŜǎ ƻŦ 
ŘƛǊŜŎǘƛƻƴ ŀƭƻƴƎ ǘƘŜ ǊƻǳǘŜΦ  

 

aŀǊƪŜǊ Ǉƻǎǘǎ ǎƘŀƭƭ ōŜ ƻŦ ŎƻƴŎǊŜǘŜΣ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мрл ƳƳ ƘƛƎƘ ŀōƻǾŜ ƎǊƻǳƴŘ ƭŜǾŜƭ ǿƛǘƘ ŀƴ ƛƴǎŎǊƛōŜŘ 
ōǊŀǎǎ ƻǊ ŜƴŀƳŜƭ ƳŜǘŀƭ ǇƭŀǘŜΦ ¢ƘŜ ƛƴǎŎǊƛǇǘƛƻƴ ǎƘŀƭƭ ƛƴŘƛŎŀǘŜ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀ ŎŀōƭŜ ōŜƭƻǿΣ ǘƘŜ ŘŜǇǘƘ 
ŀƴŘ ǾƻƭǘŀƎŜ ǊŀǘƛƴƎΦ  



 

ппс 

 

 

! ŘǊŀǿƛƴƎ ƻǊ ǎŀƳǇƭŜ ƻŦ ŀ ǘȅǇƛŎŀƭ ƳŀǊƪŜǊ Ǉƻǎǘ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

3.4.6 Installation in Cable Trunking  

 

/ŀōƭƛƴƎ ǘǊǳƴƪƛƴƎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ƘŜŀǾȅπŘǳǘȅ ƳƛƭŘ ǎǘŜŜƭ ƻŦ ǘƘƛŎƪƴŜǎǎ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мΦнр ƳƳ 
ŀƴŘ Ƙƻǘ ŘƛǇǇŜŘ ƎŀƭǾŀƴƛȊŜŘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǘǊǳƴƪƛƴƎ ƛǎ ŀŘŜǉǳŀǘŜ ŦƻǊ 
ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎŀōƭŜǎ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ рл ǇŜǊ ŎŜƴǘ ǎǇŀǊŜ ŎŀǇŀŎƛǘȅΦ ¢ǊǳƴƪƛƴƎ ǎƘŀƭƭ ƘŀǾŜ 
ƳƛƴƛƳǳƳ ŘƛƳŜƴǎƛƻƴǎ ƻŦ рлƳƳ Ȅ рлƳƳΦ  

 

{ŜƎǊŜƎŀǘƛƻƴ ƻŦ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛŦ ǊŜǉǳƛǊŜŘ ǳǎƛƴƎ Ŏƻƴǘƛƴǳƻǳǎ ǎƘŜŜǘ ǎǘŜŜƭ ōŀǊǊƛŜǊǎ ǿƛǘƘ ǘƘŜ 
ōƻǘǘƻƳ ŜŘƎŜ ǿŜƭŘŜŘ ǘƻ ǘƘŜ ǘǊǳƴƪƛƴƎΦ  

 

¢ƘŜ ǘǊǳƴƪƛƴƎ ǎƘŀƭƭ ƘŀǾŜ ǘǿƻ ǊŜǘǳǊƴ ŦƭŀƴƎŜǎ ŦƻǊ ǊƛƎƛŘƛǘȅΦ ²ƘŜǊŜ ƴŜŎŜǎǎŀǊȅΣ ŀŘŘƛǘƛƻƴŀƭ ǎǘǊŜƴƎǘƘŜƴƛƴƎ 
ǎǘǊŀǇǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƛƴǘŜǊƴŀƭƭȅΦ ¢ƘŜ ŎƻǾŜǊ ǎƘŀƭƭ ƻǾŜǊƭŀǇ ǘƘŜ ǘǊǳƴƪƛƴƎ ŀƴŘ ōŜ ƳŀŘŜ ƻŦ ǘƘŜ ǎŀƳŜ ƎŀǳƎŜΦ 
CƛȄƛƴƎ ǎŎǊŜǿǎ ŦƻǊ ŎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ǊŜŎŜǎǎŜŘ ŀƴŘ ōŜ ƻŦ ǘƘŜ ǎŜƭŦπǊŜǘŀƛƴƛƴƎ ǉǳƛŎƪ ŦƛȄ ǘȅǇŜΦ !ƭƭ ōŜƴŘǎΣ ǘŜŜǎ 
ŀƴŘ ƛƴǘŜǊǎŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƎǳǎǎŜǘ ǘȅǇŜ ŀƴŘ ǎƘŀƭƭΣ ǿƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜΣ ōŜ ǇǳǊǇƻǎŜ ƳŀŘŜ ōȅ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊ ŀƴŘ ƻŦ ŀ ƳŀǘŎƘƛƴƎ ŘŜǎƛƎƴ ǘƻ ǘƘŜ Ƴŀƛƴ ǘǊǳƴƪƛƴƎΦ  

 

9ŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ ǎǘǊŀǇǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ŀƭƭ ŎƻƴƴŜŎǘƛƻƴ ŀƴŘ ƧƻƛƴǘƛƴƎ Ǉƻƛƴǘǎ ŀƭƻƴƎ ǘƘŜ ǊƻǳǘŜ ƻŦ ǘƘŜ 
ǘǊǳƴƪƛƴƎ ǘƻ ŜƴǎǳǊŜ ŎƻƳǇƭŜǘŜ ŜŀǊǘƘ ŎƻƴǘƛƴǳƛǘȅΦ  

 

/ŀōƭŜǎ ǎƘŀƭƭ ōŜ ǊŜǘŀƛƴŜŘ ƛƴ ǘƘŜ ǘǊǳƴƪƛƴƎ ǿƘŜƴ ǘƘŜ ŎƻǾŜǊ ƛǎ ǊŜƳƻǾŜŘ ōȅ ƳŜŀƴǎ ƻŦ ǎǘǊŀǇǎΦ LƴǘŜǊƴŀƭ 
ŎƻƴƴŜŎǘƛƴƎ ǎƭŜŜǾŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ŀŎǊƻǎǎ Ƨƻƛƴǘǎ ƛƴ ǘƘŜ ǘǊǳƴƪƛƴƎ ŀƴŘ ŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ ŜƴǎǳǊŜŘ ōȅ ōƻƴŘƛƴƎ 
ŜŀŎƘ ǎŜŎǘƛƻƴ ƻŦ ǘǊǳƴƪƛƴƎ ǘƻ ŀ Ŏƻƴǘƛƴǳƻǳǎ ŜŀŎƘ ǿƛǊŜΦ  

 

bƻƴπŦƭŀƳƳŀōƭŜ ŦƛǊŜ ōŀǊǊƛŜǊǎ ǎƘŀƭƭ ōŜ ƛƴǎŜǊǘŜŘ ǿƘŜǊŜ ǘƘŜ ǘǊǳƴƪƛƴƎ ǇŀǎǎŜǎ ǘƘǊƻǳƎƘ ǿŀƭƭǎ ƻǊ ŦƭƻƻǊǎΦ 
/ƻƴŘǳƛǘ ŎƻƴƴŜŎǘƛƻƴǎ ǘƻ ǘǊǳƴƪƛƴƎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ ŦƭŀƴƎŜŘ ŎƻǳǇƭƛƴƎǎ ŀƴŘ ƳŀƭŜ ōǳǎƘŜǎΦ  

 

¢ǊǳƴƪƛƴƎ ǎƘŀƭƭ ōŜ ǎǳǇǇƻǊǘŜŘ ŀǘ ƛƴǘŜǊǾŀƭǎ ŀǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ L99 ²ƛǊƛƴƎ wŜƎǳƭŀǘƛƻƴǎΦ /ǊƻǎǎƛƴƎǎ ƻǾŜǊ 
ŜȄǇŀƴǎƛƻƴ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƛƴ ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘΦ  

 

{ƘƻǳƭŘ ƛǘ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ Ŏǳǘ ƻǊ ŘǊƛƭƭ ŀ ǎŜŎǘƛƻƴ ƻŦ ǘǊǳƴƪƛƴƎ ƻǊ ŀ ǘǊǳƴƪƛƴƎ ŦƛǘǘŜŘ ǘƘŜ ōŀǊŜŘ ŜƴŘǎ ǎƘŀƭƭ 
ƛƳƳŜŘƛŀǘŜƭȅ ōŜ ƎƛǾŜƴ ŀ Ŏƻŀǘ ƻŦ ȊƛƴŎ ǊƛŎƘ ŎƻƭŘ ƎŀƭǾŀƴƛȊƛƴƎ ǇŀƛƴǘΦ  

 

/ŀōƭŜ ŀƴŘ ǘǊǳƴƪƛƴƎ Ǌǳƴǎ ǎƘŀƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƴŘ ŀƎǊŜŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ŀƴȅ 
ǿƻǊƪ ƛǎ ǎǘŀǊǘŜŘΦ ¢ƘŜ Ǌǳƴ ǎƘŀƭƭ ōŜ ŀǘ ƭŜŀǎǘ мрл ƳƳ ŎƭŜŀǊ ƻŦ ǇƭǳƳōƛƴƎ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ǎŜǊǾƛŎŜǎΦ   

 



 

ппт 

 

¢ǊǳƴƪƛƴƎ ǎȅǎǘŜƳǎ ŜǊŜŎǘŜŘ ƻǳǘǎƛŘŜ ŀ ōǳƛƭŘƛƴƎ ǎƘŀƭƭ ōŜ ǿŜŀǘƘŜǊǇǊƻƻŦΦ  

 

3.4.7 Installation in Troughs and Trenches  

 

²ƘŜǊŜ ǘƘŜ ōǳƛƭŘƛƴƎ ǎǘǊǳŎǘǳǊŜ ƛƴŎƻǊǇƻǊŀǘŜǎ ǇǳǊǇƻǎŜ ōǳƛƭǘ ŎƻǾŜǊŜŘ ǘǊŜƴŎƘ ǎȅǎǘŜƳǎΣ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ 
ŎŀōƭŜǎΣ ǇƻǿŜǊ ŘƛǎǘǊƛōǳǘƛƻƴ ŎŀōƭŜǎ Ƴŀȅ ōŜ ƭŀƛŘ ƻƴ ǘƘŜ ŦƭƻƻǊ ƻŦ ǘƘŜ ǘǊŜƴŎƘ ǇǊƻǾƛŘƛƴƎ ŀƭƭ ŎŀōƭŜǎ ŀǊŜ ǊŜŀŘƛƭȅ 
ŀŎŎŜǎǎƛōƭŜ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ǘƻ ŘƛǎǘǳǊō ƻǘƘŜǊ ŎŀōƭŜǎΦ ²ƘŜǊŜ ǘƘŜ 9ƴƎƛƴŜŜǊ ŎƻƴǎƛŘŜǊǎ ǘƻƻ Ƴŀƴȅ ŎŀōƭŜǎ 
ŀǊŜ ǇǊŜǎŜƴǘΣ ƻǊ ǿƘŜǊŜ ǘƘŜ ǘǊŜƴŎƘŜǎ ŀǊŜ ƴƻǘ ǎǳƛǘŀōƭŜ ŦƻǊ ƭŀȅƛƴƎ ŎŀōƭŜǎ ƻƴ ǘƘŜ ŦƭƻƻǊ ƻŦ ǘƘŜ ǘǊŜƴŎƘΣ 
ǎǳǇǇƻǊǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ /ƻƴǘǊƻƭ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǎŜƎǊŜƎŀǘŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ƻƴ 
ǎǳǇǇƻǊǘƛƴƎ ǎǘŜŜƭǿƻǊƪ ƻǊ ŎŀōƭŜ ǘǊŀȅǎ ǎŜŎǳǊŜŘ ǘƻ ǘƘŜ ǿŀƭƭǎ ƻŦ ǘƘŜ ǘǊŜƴŎƘΦ  

 

²ƘŜǊŜ ǘƘŜ ōǳƛƭŘƛƴƎ ǎǘǊǳŎǘǳǊŜ ƛƴŎƻǊǇƻǊŀǘŜǎ ƎŜƴŜǊŀƭ ǎŜǊǾƛŎŜ ǘǊŜƴŎƘŜǎ ŎƻƴǘŀƛƴƛƴƎ ǇƛǇŜ ǿƻǊƪΣ ŎƘŜƳƛŎŀƭ 
ƭƛƴŜǎ ŀƴŘ ƻǘƘŜǊ ǎŜǊǾƛŎŜǎΣ ŀƭƭ ŎŀōƭƛƴƎ ǎƘŀƭƭ ōŜ ǎŜƎǊŜƎŀǘŜŘ ŦǊƻƳ ƻǘƘŜǊ ǎŜǊǾƛŎŜǎ ŀƴŘ Ǌǳƴ ƻƴ ǘƘŜ ǘǊŜƴŎƘ ǿŀƭƭǎΣ 
/ǊƻǎǎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ƪŜǇǘ ǘƻ ŀ ƳƛƴƛƳǳƳ ŀƴŘ ŎŀōƭƛƴƎ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ŀōƻǾŜ ǿŜǘ ǎŜǊǾƛŎŜ ǇƛǇŜ ǿƻǊƪΦ  

 

/ŀōƭŜ ǘǊŀȅǎ ǎƘŀƭƭ ōŜ ƻŦ ǇŜǊŦƻǊŀǘŜŘ ǎǘŜŜƭ ǿƛǘƘ ŦƻǊƳŜŘ ŦƭŀƴƎŜǎ ŀƴŘ ƻŦ ƳƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƴƻǘ ƭŜǎǎ ǘƘŀƴ м 
ƳƳ ŦƻǊ ǘǊŀȅǎ ǳǇ ǘƻ млл ƳƳ ǿƛŘǘƘΣ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мΦнр ƳƳ ŦƻǊ ǘǊŀȅǎ ŦǊƻƳ млл ƳƳ ǘƻ мрл ƳƳ ǿƛŘǘƘ ŀƴŘ 
ƴƻǘ ƭŜǎǎ ǘƘŀƴ мΦр ƳƳ ǿƛŘǘƘ ŦƻǊ ǘǊŀȅǎ ŦǊƻƳ мрл ƳƳ ǘƻ олл ƳƳ ǿƛŘǘƘΦ  

 

/ŀōƭŜ ǘǊŀȅ ŀƴŘ ǎǳǇǇƻǊǘǎ ǎƘŀƭƭ ōŜ ǘƻ .{ сфпс ŀƴŘ Ƙƻǘ ŘƛǇǇŜŘ ƎŀƭǾŀƴƛȊŜŘ ǘƻ .{ тнфΦ  

 

²ƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜΣ ŎŀōƭŜ ǘǊŀȅǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ Ŧǳƭƭ ƭŜƴƎǘƘǎ ǿƛǘƘƻǳǘ ŎǳǘǘƛƴƎΦ {ƘƻǳƭŘ ƛǘ ōŜ ƴŜŎŜǎǎŀǊȅ 
ǘƻ Ŏǳǘ ƻǊ ŘǊƛƭƭ ŀ ƭŜƴƎǘƘ ƻŦ ǘǊŀȅΣ ǘƘŜ ōŀǊŜŘ ŜƴŘǎ ǎƘŀƭƭ ōŜ ŘǊŜǎǎŜŘ ŀƴŘ ƛƳƳŜŘƛŀǘŜƭȅ ōŜ ƎƛǾŜƴ ŀ Ŏƻŀǘ ƻŦ ȊƛƴŎ 
ǊƛŎƘ ŎƻƭŘ ƎŀƭǾŀƴƛȊƛƴƎ ǇŀƛƴǘΦ {ƛƳƛƭŀǊƭȅ ŦƻǊ t±/ ŎƻŀǘŜŘ ǘǊŀȅǎΣ ǘƘŜ ōŀǊŜŘ ŜƴŘ ǎƘŀƭƭ ōŜ ƛƳƳŜŘƛŀǘŜƭȅ ǎǇǊŀȅŜŘ 
ǳǎƛƴƎ ŀ t±/ ŀŜǊƻǎƻƭΦ  

 

!ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ŦƛǊƳƭȅ ǎŜŎǳǊŜŘ ǘƻ ǘƘŜ ǘǊŀȅ ǳǎƛƴƎ ǇǳǊǇƻǎŜ ƳŀŘŜ ǎŀŘŘƭŜǎΣ ŀǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ 
ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǇǊƻǇǊƛŜǘŀǊȅ ŎŀōƭŜ ŎƭŜŀǘǎΦ  

 

3.4.8 Installation in Buildings  

 

/ŀōƭŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ Ǌǳƴ ƻƴ ǿŀƭƭǎΣ ŎŜƛƭƛƴƎΣ ƻǊ ƻǘƘŜǊ ǎǘǊǳŎǘǳǊŜǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻƴ ǎǳōǎǘŀƴǘƛŀƭ ŎƭŜŀǘǎΣ 
ŜƛǘƘŜǊ ƛƴπƎǊƻǳǇǎ ƻǊ ǎƛƴƎƭȅ ŀǘ ǎǇŀŎƛƴƎǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǊŀǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǎǳǇǇƻǊǘŜŘ ƻƴ ǘǊŀȅ ƻǊ ƭŀŘŘŜǊ 
ǊŀŎƪǎ ƻǊ ŜƴŎƭƻǎŜŘ ƛƴ ŎƻƴŘǳƛǘ ƻǊ ǘǊǳƴƪƛƴƎΦ  

 

bƻ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ōǳǊƛŜŘ ŘƛǊŜŎǘƭȅ ƛƴ ǘƘŜ ƎǊƻǳƴŘ ǿƛǘƘƛƴ ōǳƛƭŘƛƴƎǎ ƻǊ ŎƻƴŎǊŜǘŜ ŎƻǾŜǊŜŘ ŀǊŜŀǎΦ  

 



 

ппу 

 

!ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƴŜŀǘƭȅ Ǌǳƴ ǾŜǊǘƛŎŀƭƭȅ ƻǊ ǇŀǊŀƭƭŜƭ ǘƻ ŀŘƧŀŎŜƴǘ ǿŀƭƭǎΣ ōŜŀƳǎ ƻǊ ƻǘƘŜǊ ǎǘǊǳŎǘǳǊŀƭ 
ƳŜƳōŜǊǎΦ  

!ƭƭƻǿŀƴŎŜ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦƻǊ ŜȄǇŀƴǎƛƻƴ ŀƴŘ ŎƻƴǘǊŀŎǘƛƻƴ ƻŦ ǘƘŜ ŎŀōƭŜǎΦ  

 

²ƘŜǊŜ ŎŀōƭŜǎ ŎǊƻǎǎ ŀ ōǳƛƭŘƛƴƎ ŜȄǇŀƴǎƛƻƴ ƧƻƛƴǘΣ ŘǳŜ ŀƭƭƻǿŀƴŎŜ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦƻǊ ŎŀōƭŜ ƳƻǾŜƳŜƴǘΦ 

 

¢ƘŜ ǎǇŀŎƛƴƎ ƻŦ ŎƭƛǇǎΣ ǎŀŘŘƭŜǎ ŀƴŘ ŎƭŜŀǊ ǎƘŀƭƭ ōŜ ǎǳŎƘ ŀǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǎŀƎƎƛƴƎ ƻŦ ǘƘŜ ŎŀōƭŜǎ ŘǳǊƛƴƎ ǘƘŜƛǊ 
ƛƴǎǘŀƭƭŜŘ ƭƛŦŜΦ ¢ƘŜ ƳŜǘƘƻŘ ƻŦ ŦƛȄƛƴƎ ŎƭƛǇǎΣ ŜǘŎΦ ǎƘŀƭƭ ōŜ ōȅ ƳŜŀƴǎ ƻŦ ƴƻƴπŎƻǊǊƻŘƛōƭŜ ǎŎǊŜǿǎ ƛƴǎŜǊǘŜŘ ƛƴǘƻ 
ŀǇǇǊƻǾŜŘ ǿŀƭƭ ŦƛȄƛƴƎǎΦ  

 

/ŀōƭŜǎ ƘŀƴƎŜǊǎΣ ŎƭŜŀǘǎΣ ǎŀŘŘƭŜǎΣ ōǊŀŎƪŜǘǎ ŀƴŘ ǎƛƳƛƭŀǊ ǎǳǇǇƻǊǘƛƴƎ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ǘȅǇŜ 
ŀƴŘ ƻŦ ŀŘŜǉǳŀǘŜ ǎǘǊŜƴƎǘƘ ŦƻǊ ǘƘŜ ŎŀōƭŜǎ ǘƘŜȅ ŀǊŜ ǎǳǇǇƻǊǘƛƴƎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǘǊŜŀǘŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ǎƛǘŜ 
ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘƻǳǘ ŎƻǊǊƻŘƛƴƎΦ {ŜƭŦπƭƻŎƪƛƴƎ ǇƭŀǎǘƛŎ ōǳŎƪƭŜ ŎƭƛǇǎ ŀƴŘ ǎǘǊŀǇǇƛƴƎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘΦ  

 

IŀƴƎŜǊǎ ǎƘŀƭƭ ōŜ ǎǇŀŎŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛƴ ǘƘŜ L99 ²ƛǊƛƴƎ wŜƎǳƭŀǘƛƻƴǎΦ  

 

[ŀŘŘŜǊ ǊŀŎƪƛƴƎ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ŦǊƻƳ ƘŜŀǾȅ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǎŜŎǳǊŜŘ ǘƻ ǿŀƭƭǎ ƻǊ ŎŜƛƭƛƴƎǎΣ ƻǊ ōȅ 
ǇŜǊŦƻǊƳŜŘ ƎŀƭǾŀƴƛȊŜŘ ƛƴǘŜǊƭƻŎƪƛƴƎ ŎƘŀƴƴŜƭΣ Ŏŀǎǘ ƛƴǘƻ ǘƘŜ ǎǘǊǳŎǘǳǊŜΦ  

 

/ŀōƭŜǎ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ōŜǘǿŜŜƴ р ƳƳ ǇŜƎǎ ǎǇŀŎŜŘ ŀǘ пл ƳƳ ŎŜƴǘŜǊǎ ŀŎǊƻǎǎ ŀ ǊǳƴƎ ǎƻ ǘƘŀǘ ŀ плƳƳ ƻǊ 
ул ƳƳ ǎǇŀŎŜ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ōŜǘǿŜŜƴ ŎŀōƭŜ ŎŜƴǘŜǊǎΦ /ƭŜŀǘǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ǿƘŜǊŜ ǘƘŜ ƭŀŘŘŜǊ ǊŀŎƪƛƴƎ ƛǎ 
ǾŜǊǘƛŎŀƭΦ  

 

²ƘŜǊŜǾŜǊ ƭŀŘŘŜǊ ǎŜŎǘƛƻƴǎ ŀǊŜ Ŏǳǘ ŀƴŘ ǎƘŀǇŜŘ ƻƴ ǎƛǘŜΣ Ŏǳǘ ŜŘƎŜǎ ǎƘŀƭƭ ōŜ ŘǊŜǎǎŜŘ ŀƴŘ ƛƳƳŜŘƛŀǘŜƭȅ 
ǇŀƛƴǘŜŘ ǿƛǘƘ ŀ Ŏƻŀǘ ƻŦ ŎƻƭŘ ƎŀƭǾŀƴƛȊƛƴƎ ŎƻƳǇƻǳƴŘΦ  

 

/ŀōƭŜ ǎƘŀƭƭ ōŜ Ǌǳƴ ŀǘ ƭŜŀǎǘ мрл ƳƳ ŎƭŜŀǊ ƻŦ ǇƭǳƳōƛƴƎ ŀƴŘ ōŜƭƻǿ ƘŜŀǘƛƴƎ ŀƴŘ Ƙƻǘ ǿŀǘŜǊ ǇƛǇŜ ǿƻǊƪΦ  

 

3.4.9 Cable Installation in Conduit  

 

/ƻƴŘǳƛǘǎ ǎƘŀƭƭΣ ƛƴ ƎŜƴŜǊŀƭΣ ōŜ ƎŀƭǾŀƴƛȊŜŘ ƘŜŀǾȅπŘǳǘȅ ƎŀǳƎŜ ǎǘŜŜƭ ǎŎǊŜǿŜŘ ǘȅǇŜ ŦƻǊ ƻǳǘŘƻƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎΦ 
!ŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ŜƛǘƘŜǊ ōŜ ƳŀƭƭŜŀōƭŜ Ŏŀǎǘ ƛǊƻƴ ƻǊ ǇǊŜǎǎŜŘ ǎǘŜŜƭΦ t±/ ŎƻƴŘǳƛǘ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ 
ŎŜǊǘŀƛƴ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘΦ /ƻƴŘǳƛǘǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ прсуΣ пслт ŀƴŘ слфф ŀǎ 
ŀǇǇǊƻǇǊƛŀǘŜ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ нл ƳƳ ŘƛŀƳŜǘŜǊΦ  

 



 

ппф 

 

! ǎǇŀŎŜ ŦŀŎǘƻǊ ƻŦ пл҈ ǎƘŀƭƭ ƴƻǘ ōŜ ŜȄŎŜŜŘŜŘΣ ŀƴŘ ŎƻƴŘǳƛǘ ƻŦ ƭŜǎǎ ǘƘŀƴ нл ƳƳ ŘƛŀƳŜǘŜǊ ǿƛƭƭ ƴƻǘ ōŜ 
ǇŜǊƳƛǘǘŜŘΦ ¢ƘŜ ǘǳōƛƴƎ ƛǎ ǘƻ ōŜ ǇŜǊŦŜŎǘƭȅ ǎƳƻƻǘƘ ƛƴǎƛŘŜ ŀƴŘ ƻǳǘ ŀƴŘ ŦǊŜŜ ŦǊƻƳ ƛƳǇŜǊŦŜŎǘƛƻƴǎΦ .ƻǘƘ ŜƴŘǎ 
ƻŦ ŜǾŜǊȅ ƭŜƴƎǘƘ ƻŦ ǘǳōƛƴƎ ǎƘŀƭƭ ōŜ ǊŜŀƳŜŘ ǿƛǘƘ ŀƭƭ ǎƘŀǊǇ ŜŘƎŜǎ ǊŜƳƻǾŜŘ ōŜŦƻǊŜ ŜǊŜŎǘƛƻƴΦ  

 

²ƘŜǊŜ ŎƻƴŘǳƛǘǎ ŎƻƴǾŜǊƎŜΣ ŀŘŀǇǘŜǊ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ /ƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ōȅ ƳŜŀƴǎ ƻŦ ƳŀƭŜ 
ōǊŀǎǎ ōǳǎƘŜǎ ŀƴŘ ŎƻǳǇƭƛƴƎǎΦ ²ƘŜǊŜ ŎƻƴŘǳƛǘǎ ŀǊŜ ƎǊŜŀǘŜǊ ǘƘŀƴ нр ƳƳΣ ǎǘǊŀƛƎƘǘ ǘƘǊƻǳƎƘ Ƨƻƛƴǘ ōƻȄŜǎ ǎƘŀƭƭ 
ōŜ ƻŦ ǘƘŜ ǘǊƻǳƎƘ ǘȅǇŜΦ  

 

²ƘŜǊŜ ŎƻƴŘǳƛǘ ƻǊ ŦƛǘǘƛƴƎǎ ŀǊŜ ŀǘǘŀŎƘŜŘ ǘƻ ŜǉǳƛǇƳŜƴǘ ŎŀǎƛƴƎǎΣ ǘƘŜ ƳŀǘŜǊƛŀƭ ƻŦ ǘƘŜ ŎŀǎƛƴƎ ǎƘŀƭƭ ōŜ ǘŀǇǇŜŘ 
ŦƻǊ ŀ ŘŜǇǘƘ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мл ƳƳ ƻǊ ƳŀƭŜ ōǳǎƘŜǎ ŀƴŘ ŦƭŀƴƎŜŘ ŎƻǳǇƭƛƴƎǎ Ƴŀȅ ōŜ ǳǎŜŘΦ  

 

IŜȄŀƎƻƴŀƭ ƭƻŎƪ ƴǳǘǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŀǘ ǊǳƴƴƛƴƎ ƧƻƛƴǘǎΦ ¢ƘŜȅ ǎƘŀƭƭ ǎŜŀǘ ŦƛǊƳƭȅ ŀƴŘ ŜǾŜƴƭȅ ƻƴ ǘƻ ƳŀǘƛƴƎ 
ŦŀŎŜǎΦ !ƭƭ ƧǳƴŎǘƛƻƴ ōƻȄŜǎΣ ŘǊŀǿπƛƴ ōƻȄŜǎΣ ŀƴŘ ƛƴǎǇŜŎǘƛƻƴ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ŎŀōƭŜ Ŏŀƴ 
ōŜ ƛƴǎǇŜŎǘŜŘΣ ǿƛǘƘŘǊŀǿƴ ŀƴŘ ǊŜ ǿƛǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ƭƛŦŜ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

 

DŜƴŜǊŀƭƭȅ ƴƻǘ ƳƻǊŜ ǘƘŀƴ ǘǿƻ ōŜƴŘǎ ƻǊ ƻŦŦǎŜǘǎ ƻǊ ƻƴŜ ŎƻǳǇƭƛƴƎ ǿƛƭƭ ōŜ ǇŜǊƳƛǘǘŜŘ ǿƛǘƘƻǳǘ ŀ ǎǳƛǘŀōƭŜ 
ƛƴǎǇŜŎǘƛƻƴ ŀŎŎŜǎǎƻǊȅΦ CƛǎƘ ǿƛǊŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜŦǘ ƛƴ ŎƻƴŘǳƛǘǎ ŘǳǊƛƴƎ ŜǊŜŎǘƛƻƴΦ ¢ƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ŦƻǊ ŀ ƭƻƻǇπƛƴ ǘȅǇŜ ƻŦ ǎȅǎǘŜƳ ǿƛǘƘ Ƨƻƛƴǘǎ ōŜƛƴƎ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǎǿƛǘŎƘŜǎΣ 
ƛǎƻƭŀǘƻǊǎ ƻǊ ŀǇǇƭƛŀƴŎŜ ŦƛǘǘƛƴƎǎΦ 

 

9ƴŘǎ ƻŦ ŎƻƴŘǳƛǘǎ ǿƘƛŎƘ ŀǊŜ ƭƛŀōƭŜ ǘƻ ōŜ ƭŜŦǘ ƻǇŜƴ ŦƻǊ ŀƴȅ ƭŜƴƎǘƘ ƻŦ ǘƛƳŜ ŘǳǊƛƴƎ ōǳƛƭŘƛƴƎ ƻǇŜǊŀǘƛƻƴ ǎƘŀƭƭ 
ōŜ ǇƭǳƎƎŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ƛƴƎǊŜǎǎ ƻǊ ŘƛǊǘ ŀƴŘ ŎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƻƴ ŀƭƭ ōƻȄŜǎΦ 

 

DŜƴŜǊŀƭƭȅΣ ŎƻƴŘǳƛǘǎ ǎƘŀƭƭ ƴƻǘ ŎǊƻǎǎ ŜȄǇŀƴǎƛƻƴ Ƨƻƛƴǘǎ ƻŦ ōǳƛƭŘƛƴƎǎΦ ²ƘŜǊŜ ǘƘŜȅ Ŏŀƴƴƻǘ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀƴȅ 
ƻǘƘŜǊ ƳŀƴƴŜǊΣ ŀ ƎŀƭǾŀƴƛȊŜŘ ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŀŎǊƻǎǎ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƧƻƛƴǘΦ ! ǘƻǘŀƭ ƻŦ мрлƳƳ 
ƳƻǾŜƳŜƴǘ ǎƘŀƭƭ ōŜ ŀƭƭƻǿŜŘΦ  

 

{ǳǊŦŀŎŜ ŎƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜŘ ŀƴŘ ŦƛȄŜŘ ōȅ ƳŜŀƴǎ ƻŦ ŘƛǎǘŀƴŎŜ ǎǇŀŎƛƴƎ ǎŀŘŘƭŜǎ ƻǊ ŎƭƛǇǎΣ ǿƘƛŎƘ ŀƭƭƻǿ 
ǘƘŜ ŎƻƴŘǳƛǘǎ ǘƻ ōŜ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ŀŎŎŜǎǎƻǊƛŜǎ ǿƛǘƘƻǳǘ ǎŜǘǎ ƻǊ ōŜƴŘǎΦ /ƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ Ǌǳƴ ƛƴ ŀ 
ǎǉǳŀǊŜ ŀƴŘ ǎȅƳƳŜǘǊƛŎŀƭ ƳŀƴƴŜǊΦ wǳƴǎ ǎƘŀƭƭ ōŜ ǇǊƻǇŜǊƭȅ ǾŜƴǘƛƭŀǘŜŘ ŀƴŘ ŀƭƭƻǿ ŦƻǊ ŘǊŀƛƴŀƎŜ ƻŦ 
ŎƻƴŘŜƴǎŀǘƛƻƴΦ !ƭƭ ǎǳǊŦŀŎŜ ŎƻƴŘǳƛǘ Ǌǳƴǎ ǎƘŀƭƭ ōŜ ƳŀǊƪŜŘ ƻǳǘ ŦƻǊ ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ǘƘŜ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘΦ ²ƘŜǊŜ ƭŀǊƎŜ ƳǳƭǘƛǇƭŜ ǇŀǊŀƭƭŜƭ ŎƻƴŘǳƛǘ Ǌǳƴǎ ƻŎŎǳǊΣ ƎŀƭǾŀƴƛȊŜŘ ǘǊǳƴƪƛƴƎ Ƴŀȅ 
ōŜ ǳǎŜŘ ƛƴǎǘŜŀŘΦ  

 

/ƻƴŘǳƛǘǎ ƛƴǎǘŀƭƭŜŘ ƻƴ ǎǘǊǳŎǘǳǊŀƭ ǎǘŜŜƭǿƻǊƪ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜŘ ōȅ ƎƛǊŘŜǊ ŎƭƛǇǎΣ ŘǊƛƭƭŜŘ ŀƴŘ ǘŀǇǇŜŘ ǘƻ ǘƘŜ 
ǎǘŜŜƭǿƻǊƪΦ tƻǿŜǊ ŘǊƛǾŜƴ ŦƛȄƛƴƎǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƻƴƭȅ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ !ƴȅ ŘǊƛƭƭƛƴƎ ƻǊ 
ŀŎŎŜǎǎ ǿƘƛŎƘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƘǊƻǳƎƘ ŀƴȅ ǎǘǊǳŎǘǳǊŀƭ ƳŜƳōŜǊ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ǎƘƻǿƴ ƻƴ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊϥǎ 5ǊŀǿƛƴƎǎ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ŀǇǇǊƻǾŀƭΦ ¢ƘŜ 9ƴƎƛƴŜŜǊ Ƴŀȅ ŜƛǘƘŜǊ ǊŜǎǘǊƛŎǘ ǘƘŜ 
ǎƛȊŜ ŀƴŘ ƭƻŎŀǘƛƻƴǎ ƻŦ ŀǇǇǊƻǾŜŘ ŘǊƛƭƭƛƴƎ ƻǊ ŀŎŎŜǎǎΣ ƻǊ Ƴŀȅ ƛƴǎǘǊǳŎǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǿƘŜǊŜ ǎǳŎƘ ŘǊƛƭƭƛƴƎ ƻǊ 
ŀŎŎŜǎǎ ǎƘŀƭƭ ƴƻǘ ōŜ ŀƭƭƻǿŜŘΦ  



 

прл 

 

 

9ȄǇƻǎŜŘ ǘƘǊŜŀŘǎ ŀƴŘ ǇƭŀǘŜǎ ǿƘŜǊŜ ƎŀƭǾŀƴƛȊƛƴƎ Ƙŀǎ ōŜŜƴ ŘŀƳŀƎŜŘ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ŀƴŘ ǘƘŜƴ ǇŀƛƴǘŜŘ 
ǿƛǘƘ ǘǿƻ Ŏƻŀǘǎ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ƳŜǘŀƭƭƛŎ ȊƛƴŎ ōŀǎŜŘ ǇŀƛƴǘΦ ¢Ƙƛǎ ǘǊŜŀǘƳŜƴǘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ŀǎ ǘƘŜ ǿƻǊƪ 
ǇǊƻŎŜŜŘǎΦ  

 

/ƻƴŎŜŀƭŜŘ ŎƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘ ǘƻ ǇǊŜǾŜƴǘ ƳƻǾŜƳŜƴǘ ōŜŦƻǊŜ ƭŀȅƛƴƎ ƻŦ ǎŎǊŜŜŘΣ ŦƭƻŀǘƛƴƎ ƻŦ 
ǇƭŀǎǘŜǊΣ ŎŀǎǘƛƴƎ ƻŦ ŎƻƭǳƳƴǎ ƻǊ ƻǘƘŜǊ ōǳƛƭŘƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ƴŜŎŜǎǎŀǊȅ ŀŦǘŜǊ ǘƘŜ ŎƻƴŘǳƛǘ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

/ǊŀƳǇŜǊǎ ƻǊ ǎƛƳƛƭŀǊ ŦƛȄƛƴƎǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ŀǘǘŀŎƘƛƴƎ ǘƘŜ ŎƻƴŘǳƛǘ ǘƻ ōƭƻŎƪǿƻǊƪΣ ŜǘŎΦ .ǳƛƭŘƛƴƎ ƴŀƛƭǎ ǿƛƭƭ 
ƴƻǘ ōŜ ŀŎŎŜǇǘŜŘΦ  

 

!ǘ ƭŜŀǎǘ мр ƳƳ ǎƘŀƭƭ ōŜ ŀƭƭƻǿŜŘ ŦƻǊ ŦƛƴƛǎƘŜŘ ƻǾŜǊ ǘƘŜ ŎƻƴŘǳƛǘΦ ²ƘŜǊŜ ǘƘƛǎ ŎƻǾŜǊ Ŏŀƴƴƻǘ ōŜ ƳŀƛƴǘŀƛƴŜŘ 
ǘƘŜƳ ŜȄǇŀƴŘŜŘ ƳŜǘŀƭ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƻǾŜǊ ǘƘŜ ŎƻƴŘǳƛǘΦ /ƻƴŘǳƛǘ Ŏŀǎǘ ƛƴǘƻ ǊŜƛƴŦƻǊŎŜŘ ŎƻƴŎǊŜǘŜ ǎƘŀƭƭ ōŜ 
ŦƛȄŜŘ ǘƻ ǎƘǳǘǘŜǊƛƴƎ ǘƻ ƎƛǾŜ ŀ ŦƭǳǎƘ ŦƛƴƛǎƘΣ ŀƴŘ ǘƘŜ ŎƻƴŘǳƛǘ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǘȅǇŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 
9ƴƎƛƴŜŜǊ ŦƻǊ ǳǎŜ ƛƴ ǎǳŎƘ ƭƻŎŀǘƛƻƴǎΦ 

 

/ƻƴŘǳƛǘ ƛƴǎǘŀƭƭŜŘ ƛƴ ǾƻƛŘǎΣ ŦŀƭǎŜ ŎŜƛƭƛƴƎǎΣ ŀƴŘ ƻǘƘŜǊ ŎƻƴŎŜŀƭŜŘ ǊƻǳǘŜǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ 
ǎǳǊŦŀŎŜ ŎƻƴŘǳƛǘǎΦ 5Ǌŀǿπƛƴ ǿƛǊŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǇǳƭƭŜŘ ƛƴǘƻ ǘƘŜ ŎƻƴŘǳƛǘǎ ŘǳǊƛƴƎ ŜǊŜŎǘƛƻƴΦ ²ƛǊƛƴƎ ǎƘŀƭƭ ōŜ 
ŎŀǊǊƛŜŘ ƻǳǘ ŀŦǘŜǊ ǘƘŜ ŦŀƭǎŜ ŎŜƛƭƛƴƎ ƻǊ ǇŜǊƳŀƴŜƴǘ ŘǳŎǘǎ ƘŀǾŜ ōŜŜƴ ŎƻƳǇƭŜǘŜŘΦ /ƻƴŘǳƛǘ ƛƴǎǘŀƭƭŜŘ ƛƴ ŦƭƻƻǊ 
ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ŀƎŀƛƴǎǘ ƛƴƎǊŜǎǎ ƻŦ ƳƻƛǎǘǳǊŜΦ  

 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ƛƴǎǇŜŎǘ ǘƘŜ ŎƻƴŘǳƛǘ ƛƴǎǘŀƭƭŀǘƛƻƴ ōŜŦƻǊŜ ǘƘŜ ōǳƛƭŘƛƴƎ ƻǇŜǊŀǘƛƻƴ ŎƻƴŎŜŀƭǎ ǘƘŜ ǿƻǊƪΦ  

 

CƭŜȄƛōƭŜ ŎƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǿŀǘŜǊǇǊƻƻŦ ƎŀƭǾŀƴƛȊŜŘ ǘȅǇŜ ƻǊ t±/ ǿƛǊŜπǿƻǳƴŘ ǘȅǇŜ ǿƛǘƘ ŎŀŘƳƛǳƳ 
ǇƭŀǘŜŘ ƳƛƭŘ ǎǘŜŜƭ ŎƻǳǇƭƛƴƎǎΦ [ŜƴƎǘƘǎ ƻŦ ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ǇŜǊƳƛǘ ǿƛǘƘŘǊŀǿŀƭΣ 
ŀŘƧǳǎǘƳŜƴǘ ƻǊ ƳƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ǿƘƛŎƘ ƛǘ ƛǎ ŀǘǘŀŎƘŜŘ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ŀǎ ŀ ƳŜŀƴǎ 
ƻŦ ǇǊƻǾƛŘƛƴƎ ŜŀǊǘƘ ŎƻƴǘƛƴǳƛǘȅΦ ! ǎƛƴƎƭŜ ŜŀǊǘƘ ŎƻƴŘǳŎǘƻǊ ƻŦ ŀŘŜǉǳŀǘŜ ǎƛȊŜ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŜȄǘŜǊƴŀƭ ǘƻ 
ǘƘŜ ŎƻƴŘǳƛǘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŜŀǊǘƘ ǘŜǊƳƛƴŀǘƛƻƴǎΦ  

 

²ƘŜǊŜ ŎƻƴǾŜǊǎƛƻƴ ŦǊƻƳ ǊƛƎƛŘ ŎƻƴŘǳƛǘ ǘƻ ŦƭŜȄƛōƭŜ ƳŜǘŀƭƭƛŎ ŎƻƴŘǳƛǘ ƛǎ ǘƻ ōŜ ƳŀŘŜΣ ǘƘŜ ǊƛƎƛŘ ŎƻƴŘǳƛǘ ǎƘŀƭƭ 
ǘŜǊƳƛƴŀǘŜ ƛƴ ŀ ǘǊƻǳƎƘ ǘȅǇŜ ōƻȄΦ ¢ƘŜ ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ŜȄǘŜƴŘ ŦǊƻƳ ǘƘƛǎ ōƻȄ ǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘΤ ǘƘŜ 
ŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜŘ ǘƻ ǘƘŜ ōƻȄ ŀƴŘ ǘƻ ǘƘŜ ǇƛŜŎŜ ƻŦ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜ ǳǎŜ ƻŦ ƭƛŘ ŦŀŎƛƴƎ 
ǎŎǊŜǿǎΣ ŜǘŎΦ ǿƛƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘΦ  

 

!ŘŀǇǘŜǊ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ŀ ƎǊǳō ǎŎǊŜǿ ƻǊ ŀ ƎƭŀƴŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘ ōŜŎƻƳƛƴƎ ƭƻƻǎŜΦ  

 

Lƴ ƭƻŎŀǘƛƻƴǎ ǿƘŜǊŜ ƎŀƭǾŀƴƛȊŜŘ ŎƻƴŘǳƛǘ ǿƻǳƭŘ ōŜ ƭƛŀōƭŜ ǘƻ ŎƻǊǊƻǎƛƻƴΣ t±/ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ  



 

прм 

 

t±/ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƻǾŀƭ ƻǊ ǊƻǳƴŘ ƘƛƎƘ ƛƳǇŀŎǘ ƴƻƴπŦƭŀƳŜ ǇǊƻǇŀƎŀǘƛƴƎ ǘȅǇŜ ŀǎ ǎǇŜŎƛŦƛŜŘ ŀƴŘ 
ǎŜƭŦπŜȄǘƛƴƎǳƛǎƘƛƴƎΦ ¢ƻ .{ слфф ǇŀǊǘ нΦ {ǳǊŦŀŎŜ ŀƴŘ ŎƻƴŎŜŀƭŜŘ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƎŜƴŜǊŀƭƭȅ ŀǎ 
ŘŜǎŎǊƛōŜŘ ŦƻǊ ǎǘŜŜƭ ŎƻƴŘǳƛǘΦ  

 

t±/ ŎƻƴŘǳƛǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ пслтΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŀƭƭ ǿƘƛǘŜ ǳƴƭŜǎǎ ǎǇŜŎƛŦƛŜŘ ƻǘƘŜǊǿƛǎŜΦ  

WƻƛƴǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ǳǎƛƴƎ ŀ t±/ ǎƻƭǾŜƴǘ ŀƴŘ ǎƻŎƪŜǘŜŘ ŀŎŎŜǎǎƻǊƛŜǎΦ 9ȄǇŀƴǎƛƻƴ ŎƻǳǇƭŜǊǎ ǎƘŀƭƭ ōŜ 
ŦƛǘǘŜŘ ƛƴ ǎǘǊŀƛƎƘǘ ǎǳǊŦŀŎŜ Ǌǳƴǎ ŜǾŜǊȅ мнƳΦ ¢ƘŜ ŦǊŜŜ ŜƴŘ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ǿƛǘƘ ƴƻƴπǎŜǘǘƛƴƎ ƳŀǎǘƛŎ ǘƻ ŦƻǊƳ 
ŀ ǿŀǘŜǊǇǊƻƻŦ ǎŜŀƭΦ  

 

tǳǊǇƻǎŜ ƳŀŘŜ ōŜƴŘǎ Ƴŀȅ ōŜ ǳǎŜŘ ǇǊƻǾƛŘƛƴƎ ǘƘŀǘ ǘƘŜ ŎŀōƭŜπōŜƴŘƛƴƎ ǊŀŘƛǳǎ ƛǎ ƳŀƛƴǘŀƛƴŜŘΦ /ǊŀŎƪŜŘ ƻǊ 
ŎǊƛƴƪƭŜŘ ŎƻƴŘǳƛǘ ǿƛƭƭ ōŜ ǊŜƧŜŎǘŜŘΦ  

¢ƘŜ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ ƛƴ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ōŜǘǿŜŜƴ млл / ŀƴŘ слл / ŀƴŘ ǎƘŀƭƭ 
ƴƻǘ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀǊŜŀǎ ǘƘŀǘ ǊŜŎŜƛǾŜ ŘƛǊŜŎǘ ǎǳƴƭƛƎƘǘΦ ! ǎŜǇŀǊŀǘŜ ǇǊƻǘŜŎǘƛǾŜ ŎƻƴŘǳŎǘƻǊ όŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ 
ŎƻƴŘǳŎǘƻǊύ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘΦ  

 

!ŘŀǇǘŀōƭŜ ōƻȄŜǎ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦǊƻƳ ƘŜŀǘ ǊŜǎƛǎǘŀƴǘ ƛƴǎǳƭŀǘƛƴƎ ƳŀǘŜǊƛŀƭΦ ¢ƘŜ ƳƛƴƛƳǳƳ 
ǿŀƭƭ ǘƘƛŎƪƴŜǎǎ ƻŦ ōƻȄŜǎ ƘŀǾƛƴƎ ŀ ƴƻƳƛƴŀƭ ƛƴǘŜǊƴŀƭ ŘŜǇǘƘ ƻŦ мс ƳƳ ƻǊ ƭŜǎǎ ǎƘŀƭƭ ōŜ мΦр ƳƳΦ CƻǊ ŘŜŜǇŜǊ 
ōƻȄŜǎ ǘƘŜ ƳƛƴƛƳǳƳ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎ ǎƘŀƭƭ ōŜ нƳƳΦ !ƭƭ ōƻȄŜǎ ǿƘƛŎƘ ŀǊŜ ƛƴǘŜƴŘŜŘ ǘƻ ǎǳǇǇƻǊǘ ƭǳƳƛƴŀǊƛŜǎ 
ƻǊ ƻǘƘŜǊ ƘŜŀǘ ǎƻǳǊŎŜǎ ǎƘŀƭƭ ƘŀǾŜ ŜƛǘƘŜǊ ŜȄǘŜǊƴŀƭ ŦƛȄƛƴƎ ƭǳƎǎ ǊƛǾŜǘŜŘ ǘƻ ǘƘŜ ƳŜǘŀƭ ŦƛȄƛƴƎ ƛƴǎŜǊǘǎ ƻǊ ǳǘƛƭƛȊŜ 
ǎǘŜŜƭ ƛƴǎŜǊǘ ŎƭƛǇǎΦ  

 

3.5 Cable Terminations, Joints and Identification  

 

3.5.1 General  

 

/ŀōƭŜ ǘŜǊƳƛƴŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǎǳƛǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ŜƛǘƘŜǊ ŎǊƛƳǇ ǘȅǇŜ 
ƭǳƎǎΤ ŎǊƛƳǇ ǘȅǇŜ ƛƴǎǳƭŀǘŜŘ ǿƛǊƛƴƎ Ǉƛƴǎ ƻǊ ǎƻƭŘŜǊŜŘ ŎƻƴƴŜŎǘƛƻƴǎΦ  

 

²ƘŜǊŜ ŎǊƛƳǇ ǘȅǇŜ ǘŜǊƳƛƴŀǘƛƻƴǎ ŀǊŜ ǳǎŜŘΣ ƭǳƎǎ ǎƘŀƭƭ ƻƴƭȅ ōŜ ŀǇǇƭƛŜŘ ǳǎƛƴƎ ŀ ŎǊƛƳǇƛƴƎ ǘƻƻƭǎ ƘŀǾƛƴƎ ŀ 
ǊŀǘŎƘŜǘΣ ǿƘƛŎƘ ƻƴƭȅ ǊŜƭŜŀǎŜǎ ŀŦǘŜǊ ǘƘŜ ŎƻǊǊŜŎǘ ǇǊŜǎǎǳǊŜ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘΦ  

 

9ȄŎŜǎǎƛǾŜ ǎƻƭŘŜǊ ŀƴŘ Ϧ5ǊȅϦ ǎƻƭŘŜǊ ŎƻƴƴŜŎǘƻǊǎ ǿƛƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŜŘΦ /ŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ŜƭƛƳƛƴŀǘŜ 
ϦŘǊȅϦ ǎƻƭŘŜǊ Ƨƻƛƴǘǎ ŀƴŘ ƛƴ ǊŜƳƻǾŀƭ ƻŦ ŜȄŎŜǎǎ ǎƻƭŘŜǊΦ  

 

/ŀōƭŜǎ ƭǳƎǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǳŎƘ ŀ ǎƛȊŜ ǘƘŀǘ ƻƴƭȅ ǘƘŜ ƳƛƴƛƳǳƳ ŀƳƻǳƴǘ ƻŦ ǎƻƭŘŜǊ ƛǎ ǊŜǉǳƛǊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǎǿŜŀǘ 
ǘƘŜ ƭǳƎǎ ǎƻƭƛŘƭȅ ƻƴǘƻ ǘƘŜ ǘŀƛƭ ŜƴŘǎΦ  

 



 

прн 

 

¢ƘŜ ŦƻǊŜƎƻƛƴƎ ǘŜǊƳƛƴŀǘƛƻƴ ƳŜǘƘƻŘǎ ŀǊŜ ƴƻǘ ŜǎǎŜƴǘƛŀƭ ƛƴ ϦŘƻƳŜǎǘƛŎϦ ƭƛƎƘǘƛƴƎ ŀƴŘ ǇƻǿŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴǎ 
ōŜȅƻƴŘ ǘƘŜ Ŧƛƴŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘΦ  

 

!ǘ ǘŜǊƳƛƴŀǘƛƻƴ ǘƘŜ ŎƻǊŜǎ ƻŦ ǘƘŜ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƭŜŦǘ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ƭŜƴƎǘƘ ōŜȅƻƴŘ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴ ǘƻ ŦƻǊƳ 
ŎŀōƭŜ ǘŀƛƭǎ ŦƻǊ ŎƻƴƴŜŎǘƛƴƎ ǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ ¢ŀƛƭǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ƛƴǎǳƭŀǘŜŘ ŀƴŘ ŜŀŎƘ ŎŀōƭŜ ŎƻǊŜ 
ǎƘŀƭƭ ƘŀǾŜ ƛǘǎ ǇƘŀǎŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘΦ  

 

¢ŜǊƳƛƴŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƭƻƴƎ ŜƴƻǳƎƘ ǘƻ ŀƭƭƻǿ ƻƴŜ ŀŘŘƛǘƛƻƴŀƭ ǘŜǊƳƛƴŀǘƛƻƴΦ  

 

¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ōƻǘƘ ǘƘŜ ƭƻǿ ǾƻƭǘŀƎŜ ŀƴŘ ŎƻƴǘǊƻƭ ŎŀōƭŜǎ ŀǊŜ ǎǳŎƘ ǘƘŀǘΣ 
ƛƴ ƎŜƴŜǊŀƭΣ ƴƻ Ƨƻƛƴǘǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅΣ ǘƘŜ ŎŀōƭŜ ŘƛǎǘŀƴŎŜǎ ōŜƛƴƎ ǎǳŎƘ ǘƘŀǘ ƻƴŜ ŎƻƳǇƭŜǘŜ ŎŀōƭŜ ƭŜƴƎǘƘ ƛǎ 
ǊŜǉǳƛǊŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǾŀǊƛƻǳǎ ƛǘŜƳǎ ƻŦ tƭŀƴǘΦ ¢ƘŜ ¢ŜƴŘŜǊ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ƻƴ ǘƘƛǎ ōŀǎƛǎΣ Ƨƻƛƴǘǎ ƻƴƭȅ 
ōŜƛƴƎ ǇŜǊƳƛǘǘŜŘ ǿƘŜǊŜ ŀǳǘƘƻǊƛȊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ²ƘŜǊŜ Ƨƻƛƴǘǎ ŀǊŜ ǇŜǊƳƛǘǘŜŘ ǘƘŜȅ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǎ 
ǎŜǘ ƻǳǘ ōŜƭƻǿΦ 

ω Wƻƛƴǘǎ ƛƴ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŎŀōƭŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 
ǘƻ ǎǳƛǘ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ŎŀōƭŜ ǘȅǇŜ  

ω !ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƧƻƛƴŜŘ ŎƻƭƻǳǊ ǘƻ ŎƻƭƻǳǊ ŀƴŘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŦƻǊ ƛƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ 
Ŏƻƴǘƛƴǳƛǘȅ ōŜŦƻǊŜ ƧƻƛƴǘƛƴƎ ŎƻƳƳŜƴŎŜǎ  

ω ¢ƘŜ ǎŜŀƭǎ ƻŦ ǘƘŜ ŎŀōƭŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǊŜƳƻǾŜŘ ǳƴǘƛƭ ǇǊŜǇŀǊŀǘƛƻƴǎ ŦƻǊ ƧƻƛƴǘƛƴƎ ŀǊŜ ŎƻƳǇƭŜǘŜ  

ω Wƻƛƴǘǎ ǎƘŀƭƭ ōŜ ŦƛƴƛǎƘŜŘ ƻƴ ǘƘŜ ǎŀƳŜ Řŀȅ ǘƘŜȅ ŀǊŜ ōŜƎǳƴΣ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ŦǊƻƳ ǿŜŀǘƘŜǊ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ  

ω /ŀǎǘ ǊŜǎƛƴ ƳƻǳƭŘŜŘ ǘȅǇŜ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ t±/ ƳǳƭǘƛŎƻǊŜ ŎŀōƭŜǎ  

ω ¢ƘŜ ƧƻƛƴǘƛƴƎ ŎƻǊŜǎ ǎƘŀƭƭ ōŜ ƛƴǎǳƭŀǘŜŘ ōȅ ƳŜŀƴǎ ƻŦ ǎŜǾŜǊŀƭ ǿǊŀǇǇƛƴƎǎ ƻŦ t±/ ǘŀǇŜ ŀƴŘ ǘƘŜƴ 
ŎƻŀǘŜŘ ǿƛǘƘ t±/ Ǉŀǎǘ  

ω ¢ƘŜ ŎŀōƭŜ ŀǊƳƻǳǊƛƴƎ ǎƘŀƭƭ ōŜ ƳŀŘŜ Ŏƻƴǘƛƴǳƻǳǎ ǿƛǘƘƛƴ ǘƘŜ Ƨƻƛƴǘ ŀƴŘ ōŜ ŦƛƭƭŜŘ ǿƛǘƘ ŎƻǇǇŜǊ 
ōƻƴŘƛƴƎ ǘŀǇŜ ŀƴŘ ŎƭŀƳǇǎ 

ω ! ǎǇƭƛǘ ƳƻǳƭŘΣ ǇǊŜŦŜǊŀōƭȅ ƻŦ t±/Σ ǎƘŀƭƭ ŜƴŎŀǎŜ ǘƘŜ Ƨƻƛƴǘ ŀƴŘ ōŜ ŦƛƭƭŜŘ ǿƛǘƘ ŀ ǇǊƻǇǊƛŜǘŀǊȅ ōǊŀƴŘ 
ƻŦ ǇƻƭȅŜǎǘŜǊ ǊŜǎƛƴ  

 

3.5.2 Termination of screened signal cables 

 

²ƘŜǊŜ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŀ ǎŎǊŜŜƴŜŘ ǎƛƎƴŀƭ ŎŀōƭŜ ƛǎ ǊŜǉǳƛǊŜŘ ǘƘŜ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ōƻƴŘŜŘ ǘƻ ŜŀǊǘƘ ŀǘ ƻƴŜ 
ŜƴŘ ƻƴƭȅ ŀƴŘ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴ ŎŀǊǊƛŜŘ ƻǳǘ ŀǎ ŦƻƭƭƻǿǎΥ  

ω ǎŎǊŜŜƴ ǘƻ ŜŀǊǘƘ ŎƻƴƴŜŎǘƛƻƴ π ! ǎǳƛǘŀōƭŜ ƭŜƴƎǘƘ ƻŦ ƻǾŜǊŀƭƭ ǎƘŜŀǘƘ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘΣ ǘƘŜ 
ŎƻƴŘǳŎǘƻǊǎ ǎŜǇŀǊŀǘŜŘ ŦǊƻƳ ǘƘŜ ǎŎǊŜŜƴ ŀƴŘ ǘƘŜ ǎŎǊŜŜƴ ƛƴǎǳƭŀǘŜŘ ǳǎƛƴƎ ŀ t±/ ǎƘŜŀǘƘ ǎŜƭŦπ ŎƻƭƻǳǊŜŘ 
ƎǊŜŜƴκ ȅŜƭƭƻǿΦ ! ол ƳƳ ƭƻƴƎ ǎƛƭƛŎƻƴŜ ǊǳōōŜǊ ƻǾŜǊ ǎƭŜŜǾŜ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻǾŜǊ ǘƘŜ Ǉƻƛƴǘ ƻŦ ǎŜǇŀǊŀǘƛƻƴ 
ƻŦ ǘƘŜ ŎƻƴŘǳŎǘƻǊǎΣ ǎŎǊŜŜƴ ŀƴŘ ƻǾŜǊŀƭƭ ǎƘŜŀǘƘΦ  



 

про 

 

ω LǎƻƭŀǘŜŘ ǎŎǊŜŜƴ π{ǳƛǘŀōƭŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ƻǾŜǊŀƭƭ ǎƘŜŀǘƘ ŀƴŘ ǘƘŜ ǎŎǊŜŜƴ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ ŀ 
ол ƳƳ ƭƻƴƎ ǎƛƭƛŎƻƴŜ ǊǳōōŜǊ ƻǾŜǊ ǎƭŜŜǾŜ ƛƴǎǘŀƭƭŜŘ ƻǾŜǊ ǘƘŜ Ǉƻƛƴǘ ƻŦ ǎŜǇŀǊŀǘƛƻƴ ƻŦ ŎƻƴŘǳŎǘƻǊ ŀƴŘ ƻǾŜǊŀƭƭ 
ǎƘŜŀǘƘΦ  

 

3.5.3 Cable glands-general 

 

DƭŀƴŘǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{смнмΦ ǘƘŜȅ ǎƘŀƭƭ ǇǊƻǘŜŎǘ ǘƘŜ ƛƴƴŜǊ ŀƴŘ ƻǳǘŜǊ ŎŀōƭŜ ǎƘŜŀǘƘǎ ŀƎŀƛƴǎǘ ƛƴƎǊŜǎǎ 
ƻŦ ŘƛǊǘ ŀƴŘ ƳƻƛǎǘǳǊŜ ŀƴŘ ǇǊƻǾƛŘŜ ƳŜŎƘŀƴƛŎŀƭ ǎǳǇǇƻǊǘΦ ²ƘŜǊŜ ŎŀōƭŜ ƎƭŀƴŘǎ ŀǊŜ ŜȄǇƻǎŜŘ ǘƻ ǘƘŜ ǿŜŀǘƘŜǊ 
ǘƘŜǎŜ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ōȅ ƘŜŀǘ ǎƘǊƛƴƪ ǇƭŀǎǘƛŎ ǘŀǇŜ ƻǊ ǇǳǊǇƻǎŜ ƳƻǳƭŘŜŘ ǎƭŜŜǾŜǎ ŎƻǾŜǊƛƴƎ ǘƘŜ ƎƭŀƴŘ 
Ŏƻƴǘƛƴǳƻǳǎƭȅ ŦǊƻƳ ƻǾŜǊŀƭƭ ǎƘŜŀǘƘ ǘƻ ǘƘŜ ƎƭŀƴŘ ƴŜŎƪΦ  

 

²ƘŜǊŜ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ŜƴŎƭƻǎǳǊŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǊŜǉǳƛǊŜ ǎŜŀƭŜŘ ŎŀōƭŜ ƎƭŀƴŘ ŜƴǘǊƛŜǎΣ ǎŜŀƭƛƴƎ ǎƘŀƭƭ ōŜ 
ŀŎƘƛŜǾŜŘ ōȅ ǳǎƛƴƎ ǘƘǊŜŀŘŜŘ ŎŀōƭŜ ƎƭŀƴŘ ƘƻƭŜǎ ŀƴŘ ǇƻƭȅŦƭǳƻǊŜǘƘȅƭŜƴŜ όt¢C9ύ ǘŀǇŜΦ  

 

²ƘŜǊŜ ǘŜǊƳƛƴŀǘƛƻƴǎ ŀǊŜ ǘƻ ōŜ ŜŦŦŜŎǘŜŘ ŦƻǊ ·[t9 ƻǊ t±/ ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜΣ ŀ ŎƻƳǇǊŜǎǎƛƻƴ ǘȅǇŜ ƎƭŀƴŘ ǎƘŀƭƭ 
ōŜ ǳǎŜŘ ǿƛǘƘ ƳŜŀƴǎ ƻŦ ǎŜŎǳǊƛƴƎ ŀǊƳƻǳǊ ǿƛǊŜǎ ǿƛǘƘ ǘƘŜ ōƻŘȅ ƻŦ ǘƘŜ ƎƭŀƴŘΣ ŀƴŘ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǎƛȊŜ ǎǳƛǘŀōƭŜ 
ŦƻǊ ǘƘŜ ŎŀōƭŜ ǳǎŜŘΦ ¢ƘŜ ƎƭŀƴŘ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ōƻǘƘ ŀǊƳƻǳǊ ƳƻƛǎǘǳǊŜ ǎŜŀƭ ŀƴŘ ƻǳǘŜǊ ǎƘŜŀǘƘ ǎŜŀƭΦ  

 

t±/ ƎƭŀƴŘ ǎƘǊƻǳŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ ǘŜǊƳƛƴŀǘƛƻƴǎΦ  

 

/ŀōƭŜ ƎƭŀƴŘǎ ǎƘŀƭƭ ōŜ ōƻǘƘ ŜƭŜŎǘǊƛŎŀƭƭȅ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭƭȅ ǎƻǳƴŘ ŀƴŘ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ōŀŎƪƴǳǘǎ 
ŀƴŘ ōƻƴŘŜŘ ŜŀǊǘƘ ǘŀƎǎΦ  

 

.² ǘȅǇŜ ƛƴŘƻƻǊ ƎƭŀƴŘǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ƻŦ ŜȄǇƻǎŜŘ ŀǊƳƻǳǊƛƴƎ ōŜǘǿŜŜƴ ǎƘŜŀǘƘ ŀƴŘ ƎƭŀƴŘΦ {ŜƭŦ 
ŀŘƘŜǎƛǾŜ t±/ ǘŀǇŜ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ǘƻ ŜȄǇƻǎŜŘ ŀǊƳƻǳǊƛƴƎ ŀƴŘ ƎƭŀƴŘǎ ōŜŦƻǊŜ ǘƘŜ ǎƘǊƻǳŘǎ ŀƴŘ ŦƛǘǘŜŘ  

 

3.5.4 Identification of Cores and Wires  

 

¢ŜǊƳƛƴŀƭ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǳǎƛƴƎ ǇǳǊǇƻǎŜ ƳŀŘŜ ƛƴŘŜƭƛōƭŜ ƳŀǊƪŜǊǎΦ  

 

9ŀŎƘ ŎƻǊŜ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘΣ ŀǘ Ǉƻƛƴǘǎ ƻŦ ǘŜǊƳƛƴŀǘƛƻƴΣ ǳǎƛƴƎ ŎƻƭƻǳǊ ŎƻŘŜŘ ǎƭƛǇπƻƴ ǊƛƴƎ ǘȅǇŜ ƳŀǊƪŜǊǎΦ  

 

¢ƘŜ ǿƛǊŜ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǘŜǊƳƛƴŀƭ ƴǳƳōŜǊ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŎŀƭ  

 

²ƘŜǊŜ ǎƻǳǊŎŜ ŀƴŘ ŘŜǎǘƛƴŀǘƛƻƴ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ ƴǳƳōŜǊǎΣ ŎƻǊŜǎ ǎƘŀƭƭ ōŜ ŘƻǳōƭŜ ŦŜǊǊǳƭŜŘ 
ǿƛǘƘ ōƻǘƘ ƴǳƳōŜǊǎΦ  

 



 

прп 

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƛǘ ǎƘŀƭƭ ƴƻǘ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ƛŘŜƴǘƛŦȅ ǘŜǊƳƛƴŀǘƛƻƴ ƛƴ ŘƻƳŜǎǘƛŎ ƛƴǎǘŀƭƭŀǘƛƻƴ 
ōŜȅƻƴŘ ǘƘŜ Ŧƛƴŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘΦ  

 

3.5.5 Power Cable Terminations and Joints  

 

tƻǿŜǊ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǘŜǊƳƛƴŀǘŜŘ ƛƴ ǎǳƛǘŀōƭŜ ōƻȄŜǎ ŀǊǊŀƴƎŜŘ ŦƻǊ ōƻƭǘƛƴƎ ǘƻ ǎǿƛǘŎƘƎŜŀǊΣ ƳƻǘƻǊ ǎǘŀǊǘŜǊǎ 
ŀƴŘ ƳƻǘƻǊǎΦ 9ŀŎƘ ŎŀōƭŜ ŜƴǘǊȅ ƛƴǘƻ ŀ ǘŜǊƳƛƴŀƭ ōƻȄ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƘǊƻǳƎƘ ŀ ǎǳƛǘŀōƭŜ ƎƭŀƴŘΦ  

 

.ƻȄŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŀŘŜǉǳŀǘŜ ǇǊƻǇƻǊǘƛƻƴǎ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ŀƭƭ ŎŀōƭŜ ŦƛǘǘƛƴƎǎ ƛƴŎƭǳŘƛƴƎ ǎǘǊŜǎǎ ŎƻƴŜǎ ƻǊ 
ƻǘƘŜǊ ƳŜŀƴǎ ƻŦ ƛƴǎǳƭŀǘƛƻƴ ƎǊŀŘƛƴƎΦ .ƻȄŜǎ ǎƘŀƭƭ ōŜ ƻǇŜƴŀōƭŜ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ǿƛǘƘƻǳǘ ŘƛǎǘǳǊōƛƴƎ ǘƘŜ ƎƭŀƴŘ 
ǇƭŀǘŜΣ ŎŀōƭŜ ƻǊ ǘŜǊƳƛƴŀǘƛƻƴΦ  

 

²ƘŜǊŜ ŀƛǊ ƛƴǎǳƭŀǘŜŘ ǘŜǊƳƛƴŀǘƛƻƴǎ ŀǊŜ ǳǎŜŘΣ ǘƘŜ ŎŀōƭŜ ŎǊǳǘŎƘ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ōȅ ŀ ƘŜŀǘπǎƘǊƛƴƪ ǎƭŜŜǾŜΦ  

 

/ƻǊŜǎ ǎƘŀƭƭ ƘŀǾŜ ŜƛǘƘŜǊ ŎǊƛƳǇŜŘ ƭǳƎǎ ƻǊ ǎƭŜŜǾŜǎ ǘƻ ƳŀǘŎƘ ŜƛǘƘŜǊ Ǉƻǎǘ ǘŜǊƳƛƴŀƭǎ ƻǊ ōƻƭǘŜŘ ŎƭŀƳǇ 
ǘŜǊƳƛƴŀƭǎΦ  

 

DƭŀƴŘǎ ŦƻǊ ŀǊƳƻǳǊŜŘ ŎŀōƭŜǎ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀ ǇƻǎƛǘƛǾŜ ŀǊƳƻǳǊ ŎƭŀƳǇ ǘƻ ǘƘŜ ōƻȄ ƻǊ ǎǿƛǘŎƘƎŜŀǊ ŎƻŀǘƛƴƎΦ 
¢Ƙƛǎ ŎƭŀƳǇ ǎƘŀƭƭ ŎƻƳǇƭŜǘŜƭȅ ǎǳǇǇƻǊǘ ǘƘŜ ŎŀōƭŜ ǿŜƛƎƘǘ ǎƻ ǘƘŀǘ ƴƻ ǘŜƴǎƛƻƴ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴΦ 
¢ƘŜ ŎƭŀƳǇ ǎƘŀƭƭ ŀƭǎƻ ǇǊƻǾƛŘŜ ŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ ŀƴŘ ōŜ ƻŦ ŀŘŜǉǳŀǘŜ ǎƛȊŜ ǘƻ ǿƛǘƘǎǘŀƴŘ ǘƘŜ Ŧǳƭƭ Ŧŀǳƭǘ ŎǳǊǊŜƴǘ 
ƻŦ ǘƘŜ ǎȅǎǘŜƳ ŦƻǊ ƻƴŜ ǎŜŎƻƴŘΦ  

 

²ƘŜǊŜ ǎƛƴƎƭŜ ŎƻǊŜ ƎƭŀƴŘǎ ŀǊŜ ǊŜǉǳƛǊŜŘΣ ǘƘŜǎŜ ǎƘŀƭƭ ōŜ ƴƻƴπƳŀƎƴŜǘƛŎΦ ¢ƘŜ ƎƭŀƴŘ ǇƭŀǘŜ ǎƘŀƭƭ ŀƭǎƻ ōŜ ƻŦ ŀ 
ƴƻƴπƳŀƎƴŜǘƛŎ ƳŀǘŜǊƛŀƭΦ wŜƳƻǾŀōƭŜ ŎƻƴƴŜŎǘƛƻƴǎ ŦƻǊ ōƻƴŘƛƴƎ ŀŎǊƻǎǎ ǘƘŜ ƎƭŀƴŘ ƛƴǎǳƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘΦ ¢ƘŜ ƎƭŀƴŘ ƛƴǎǳƭŀǘƛƻƴ ǎƘŀƭƭ ǿƛǘƘǎǘŀƴŘ ŀ ǘŜǎǘ ƻŦ н ƪ± !/ ŦƻǊ ƻƴŜ ƳƛƴǳǘŜΦ  

 

!ƭǳƳƛƴƛǳƳ ŎƻǊŜǎ ƻŦ ǇƻǿŜǊ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǘŜǊƳƛƴŀǘŜŘ ǳǎƛƴƎ ŀǇǇǊƻǾŜŘ ōƛƳŜǘŀƭƭƛŎ ŎƻƴƴŜŎǘƻǊǎΦ !ƭƭ ƎƭŀƴŘǎ 
ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ŜŀǊǘƘƛƴƎ ǘŀƎΦ CƻǊ ŎŀōƭŜǎ ƻŦ п ƳƳн ƻǊ ƭŜǎǎΣ ŀ ǎŜǊǊŀǘŜŘ ǿŀǎƘŜǊ Ƴŀȅ ōŜ ǳǎŜŘ 
ƛƴǎǘŜŀŘ ŦƻǊ ŜŀǊǘƘ ŎƻƴǘƛƴǳƛǘȅΦ  

 

 

 

 

3.5.6 Multicore and Control Cable Terminations  

 

! ǎǳŦŦƛŎƛŜƴǘ ƴǳƳōŜǊ ƻŦ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǘŜǊƳƛƴŀǘŜ ŀƭƭ ŎŀōƭŜ ŎƻǊŜǎΦ CƻǊ ŎƻƴǘǊƻƭ ŀƴŘ ŀǳȄƛƭƛŀǊȅ 
ǿƛǊƛƴƎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ нл҈ ƻŦ ǘƘƛǎ ƴǳƳōŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǎ ǎǇŀǊŜǎΦ  



 

прр 

 

 

¢ŜǊƳƛƴŀƭ ōƭƻŎƪǎ ŦƻǊ ǘŜǊƳƛƴŀǘƛƴƎ ŎŀōƭŜǎ ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ ор ƳƳн ǎƘŀƭƭ ǎŜŎǳǊŜƭȅ ŎƭŀƳǇ ǘƘŜ ŎƻƴŘǳŎǘƻǊΣ 
ǿƛǘƘƻǳǘ ŘŀƳŀƎŜΣ ōŜǘǿŜŜƴ ǘǿƻ ǇƭŀǘŜǎ ōȅ ƳŜŀƴǎ ƻŦ ŀ ŎŀǇǘƛǾŜ ǎŎǊŜǿΤ ǇƛƴŎƘ ǎŎǊŜǿ ǘȅǇŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ 
ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘΦ  

 

CƻǊ ŎŀōƭŜǎ ŀōƻǾŜ орƳƳн ǎǘǳŘ ƻǊ ōƻƭǘǎ ǘŜǊƳƛƴŀƭ ǎƘŀƭƭ ōŜ ǳǎŜŘΣ ŜŀŎƘ ŎŀōƭŜ ōŜƛƴƎ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǎǳƛǘŀōƭŜ 
ƭǳƎΦ  

 

bƻǘ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ŎƻǊŜ ƻŦ ƛƴǘŜǊƴŀƭ ƻǊ ŜȄǘŜǊƴŀƭ ǿƛǊƛƴƎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ƻƴ ŀƴȅ ƻƴŜ ǘŜǊƳƛƴŀƭΦ ²ƘŜǊŜ 
ŘǳǇƭƛŎŀǘƛƻƴ ƻŦ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ƛǎ ƴŜŎŜǎǎŀǊȅΣ ǇǳǊǇƻǎŜ ƳŀŘŜ ǎƻƭƛŘ ƭƛƴƪǎ ǎƘŀƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ŘŜǎƛƎƴ 
ƻŦ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎΦ  

 

¢ŜǊƳƛƴŀƭǎ ǿƘƛŎƘ ǊŜƳŀƛƴ ŜƴŜǊƎƛȊŜŘ ǿƘŜƴ ǘƘŜ Ƴŀƛƴ ŜǉǳƛǇƳŜƴǘ ƛǎ ƛǎƻƭŀǘŜŘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭȅ ǎŎǊŜŜƴŜŘ ŀƴŘ 
ƭŀōŜƭƭŜŘΦ  

 

¢ŜǊƳƛƴŀƭ ōƭƻŎƪǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ǾƻƭǘŀƎŜǎ ƻǊ ŎƛǊŎǳƛǘ ǘȅǇŜ ǎƘŀƭƭ ōŜ ǎŜƎǊŜƎŀǘŜŘ ƛƴǘƻ ƎǊƻǳǇǎ ŀƴŘ ŘƛǎǘƛƴŎǘƛǾŜƭȅ 
ƭŀōŜƭƭŜŘΦ  

 

tƭŀƴǘ ǿƘƛŎƘ Ƙŀǎ ǘƻ ōŜ ŘƛǎƳŀƴǘƭŜŘ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǎƘŀƭƭ ƘŀǾŜ ƳǳƭǘƛŎƻǊŜ ŎŀōƭŜ ǘŜǊƳƛƴŀǘƛƻƴǎ ƳŀŘŜ ƻŦŦ 
ǘƘǊƻǳƎƘ ƎƭŀƴŘǎ ƻƴǘƻ ŀƴ ŀŘŀǇǘŀōƭŜ ōƻȄΦ ¢ƘŜ ōƻȄ ǎƘŀƭƭ ƘŀǾŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎΣ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ 
ƳŀŘŜ ǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ōȅ ǎƛƴƎƭŜ ŎƻǊŜ ǿƛǊŜǎ ŀƴŘ ŦƭŜȄƛōƭŜ ǿŀǘŜǊǇǊƻƻŦ ǇƭŀǎǘƛŎ ŎƻƴŘǳƛǘΦ ! ǎŜǇŀǊŀǘŜ ŜŀǊǘƘ 
ŎƻǊŜ ǎƘŀƭƭ ƭƛƴƪ ǘƘŜ ōƻȄ ǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭ ŎƻƳǇƭŜǘŜ ŀǇǇǊƻǾŜŘ ƳŀǊǎƘŀƭƭƛƴƎ ōƻȄŜǎ ŦƻǊ ōƻǘƘ ƛƴŘƻƻǊ ŀƴŘ 
ƻǳǘŘƻƻǊ ǳǎŜΣ ŀǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘŜǊƳƛƴŀǘƛƴƎ ŀƴŘ ƳŀǊǎƘŀƭƭƛƴƎ ŀƭƭ ǇƻǿŜǊ ŀƴŘ ŎƻƴǘǊƻƭ ŎŀōƭŜǎ ŀǘ ŜŀŎƘ ƛǘŜƳ ƻŦ 
tƭŀƴǘ ƻǊ ŜƴπǊƻǳǘŜ ŀǎ ǊŜǉǳƛǊŜŘΦ {ǇŀǊŜ ǇŀƛǊǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŎǊƻǎǎ ǇŀǘŎƘƛƴƎ ƛƴ ǘƘŜ ŜǾŜƴ ƻŦ ŀ 
Ŧŀǳƭǘ ŘŜǾŜƭƻǇƛƴƎ ƻƴ ǘƘŜ ƻǇŜǊŀǘƛƻƴŀƭ ǇŀƛǊǎΦ !ƭƭ ƳŀǊǎƘŀƭƭƛƴƎ ōƻȄŜǎ ŀƴŘ ǘŜǊƳƛƴŀƭ ǿƛǘƘƛƴ ǇŀƴŜƭǎ ŀƴŘ ƳƛƳƛŎ 
ǇŀƴŜƭǎ ǎƘŀƭƭ ŀŎŎƻƳƳƻŘŀǘŜ ŀƭƭ ŎƻƴǘǊƻƭ ŎŀōƭŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 5Ŝǘŀƛƭǎ ƻŦ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ŀƴŘ 
ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

3.6 Switchgear and Control Equipment  

 

3.6.1 Introduction  

 

¢Ƙƛǎ {ŜŎǘƛƻƴ ƻŦ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŎƻǾŜǊǎ ŀƭƭ ǎǿƛǘŎƘƎŜŀǊ ŀƴŘ ŎƻƴǘǊƻƭ ŜǉǳƛǇƳŜƴǘ ǳǇ ǘƻ мΣллл ±!/Σ 
ƛƴŎƭǳŘƛƴƎ ŘƛǎǘǊƛōǳǘƛƻƴ ǎǿƛǘŎƘ ŀƴŘ ŦǳǎŜ ōƻŀǊŘǎΣ ƳǳƭǘƛƳƻǘƻǊ ŎƻƴǘǊƻƭ ŎŜƴǘŜǊǎΣ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ŀƴŘ ŘŜǎƪǎΣ 
ŀǎ ǿŜƭƭ ŀǎ ƛƴŘƛǾƛŘǳŀƭ ǳƴƛǘǎΣ ¢Ƙƛǎ {ŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ {ŜŎǘƛƻƴǎ оΦтΣ оΦуΣ оΦф ŀƴŘ ŀƭƭ 
ƻǘƘŜǊ ǊŜƭŀǘŜŘ {ŜŎǘƛƻƴ ƻŦ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ  

 



 

прс 

 

[± ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ŎƻƳǇƭȅ Ŧǳƭƭȅ ǿƛǘƘ .{ рпусΣ ŀƴŘ ōŜ ǊŀǘŜŘ ŀƴŘ !{¢! ŎŜǊǘƛŦƛŜŘ ŦƻǊ 
ƻǇŜǊŀǘƛƻƴ ƻƴ ŀ оулκннл ± о ǇƘŀǎŜ п ǿƛǊŜ рл IȊ ǎǳǇǇƭȅΦ ¢ƘŜȅ ǎƘŀƭƭ ƘŀǾŜ ŀƴŘ ŀ ƳƛƴƛƳǳƳ ǇǊƻǎǇŜŎǘƛǾŜ 
ǎƘƻǊǘ ŎƛǊŎǳƛǘ Ŧŀǳƭǘ ǊŀǘƛƴƎ ƻŦ мл ƪ! ƻǊ ŀǎ Ƴŀȅ ōŜ ǎƘƻǿƴ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎΦ ¢ƘŜ Ŧŀǳƭǘ ǊŀǘƛƴƎǎ 
ǎƘŀƭƭ ōŜ ŎƻƳƳŜƴǎǳǊŀǘŜ ǿƛǘƘ ǘƘŜ Ŧŀǳƭǘ ƭŜǾŜƭǎ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪ ǘƻ ǿƘƛŎƘ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ŎƻƴƴŜŎǘŜŘΦ 
¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ Ŧŀǳƭǘ ƭŜǾŜƭ ŀǘ ŜŀŎƘ ǎƛǘŜ ƻǊ ŎƻƳǇƻǳƴŘ ŀƴŘ 
ŘŜǎƛƎƴƛƴƎ ǘƘŜ ǇŀƴŜƭǎ ŀŎŎƻǊŘƛƴƎƭȅΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŎƘŜŎƪƛƴƎ ǘƘŜ ǇŀƴŜƭ ŀƴŘ ǎǿƛǘŎƘƎŜŀǊ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ŘǊŀǿƛƴƎǎΣ 
ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ƛƴǘŜǊŦŀŎƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿƛǘƘ Yt[/ ŀƴŘ ƻǘƘŜǊΦ IŜ ǎƘŀƭƭ ǎƛƎƴƛŦȅ Ƙƛǎ ŀǇǇǊƻǾŀƭ 
ƛƴ ǿǊƛǘƛƴƎ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀƴŘ ǎǳōƳƛǘ ŎƻǇƛŜǎ ƻŦ ŀƭƭ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ŘǊŀǿƛƴƎǎ ŦƻǊ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ 
ŀǇǇǊƻǾŀƭΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŎŀǊǊȅƛƴƎ ƻǳǘ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǇǊƻǎǇŜŎǘƛǾŜ ǎƘƻǊǘ 
ŎƛǊŎǳƛǘ ŎǳǊǊŜƴǘ ŀƴŘ ŜŀǊǘƘ Ŧŀǳƭǘ ƭƻƻǇ ƛƳǇŜŘŀƴŎŜ ŀǘ ŜŀŎƘ [± ǎǿƛǘŎƘōƻŀǊŘκŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘ ǳǇƻƴ 
ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪǎ ŀƴŘ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ǘƘŜ ŀŎǘǳŀƭ ǾŀƭǳŜǎ ƻƴǘƻ ǘƘŜ ϥŀǎπƛƴǎǘŀƭƭŜŘϥ ŘǊŀǿƛƴƎǎΦ  

 

3.6.2 Construction-General  

 

{ǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ŦƭǳǎƘ ŦǊƻƴǘŜŘ ŀƴŘ ŀŎŎŜǎǎŜŘΣ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ нΦл ƳƳ 
ƳƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƳƛƭŘ ǎǘŜŜƭΣ ƳǳƭǘƛπŎǳōƛŎƭŜ ǘȅǇŜΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ƻŦ ŦƻƭŘŜǊ ŀƴŘ ǿŜƭŘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ 
ŦƻǊƳƛƴƎ ǊƛƎƛŘ ǳƴƛǘǎΦ CƭƻƻǊ ƳƻǳƴǘŜŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ƳƛƭŘ ǎǘŜŜƭ ŎƘŀƴƴŜƭ ōŜŘ ŦǊŀƳŜ ŀǘ 
ƭŜŀǎǘ мллƳƳ ƘƛƎƘ ǘƻ ŜƴǎǳǊŜ ǊƛƎƛŘƛǘȅ ŀƴŘ ǎƘŀƭƭ ōŜ ƛƳǇŜǊǾƛƻǳǎ ǘƻ ŎƻǊǊƻǎƛƻƴ ōȅ ǊǳǎǘΦ {Ƴŀƭƭ ǳƴƛǘǎ Ƴŀȅ ōŜ 
ƻŦ ǘƘŜ ǿŀǊŘǊƻōŜ ǘȅǇŜΦ  

 

¢ƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ƻŦ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭκŜƴŎƭƻǎŜŘ ƳƻŘǳƭŀǊ ŎǳōƛŎƭŜ ǘȅǇŜ 
ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ōŜƛƴƎ ƻŦ ǘƘŜ ŎǳōƛŎƭŜ ǇŀǘǘŜǊƴ ǎǳƛǘŀōƭŜ ŦƻǊ ŦƭƻƻǊ ƻǊ ǿŀƭƭ ƳƻǳƴǘƛƴƎΣ 
ŎƻƳǇǊƛǎƛƴƎ ŀ ǎƘŜŜǘ ǎǘŜŜƭ ŎǳōƛŎƭŜ ǿƛǘƘ ŦǊƻƴǘ ŀŎŎŜǎǎ ŀǎ ǊŜǉǳƛǊŜŘ ŀƴŘ ǎǇŜŎƛŦƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ōǳǎ ōŀǊǎΣ 
ŎƛǊŎǳƛǘπōǊŜŀƪŜǊǎΣ ŦǳǎŜ ǎǿƛǘŎƘŜǎ ŀƴŘ a//.ϥǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ƻŦ ǳƴƛŦƻǊƳ ƘŜƛƎƘǘΣ ǊƛƎƛŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 
ƴŜŀǘ ŀǇǇŜŀǊŀƴŎŜΦ  

 

²ƘŜǊŜ ǊŜŀǊ ŀŎŎŜǎǎ ƛǎ ǇƻǎǎƛōƭŜ ǊŜƳƻǾŀōƭŜ ŎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŎŀōƭƛƴƎ ŜǘŎΦ {ŜǇŀǊŀǘŜ ŎŀōƭŜ 
ŎƻƳǇŀǊǘƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ  

 

!ƭƭ ǎǿƛǘŎƘŜǎ ŀƴŘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ƛƴŘƛǾƛŘǳŀƭƭȅ ƭŀōŜƭƭŜŘΣ ǎƘƻǿƛƴƎ ǘƘŜ ŎƛǊŎǳƛǘǎ ŎƻƴǘǊƻƭƭŜŘΣ ōȅ ƳŜŀƴǎ ƻŦ 
ƭŀƳƛƴŀǘŜŘ ǇƭŀǎǘƛŎ ƭŀōŜƭǎ ǎƘƻǿƛƴƎ ōƭŀŎƪ ƭŜǘǘŜǊǎ ƻƴ ŀ ǿƘƛǘŜ ōŀŎƪƎǊƻǳƴŘΦ  

 

.ǳǎōŀǊǎ ǎƘŀƭƭ ōŜ ŎƻǇǇŜǊ ƻƴ ƛƴǎǳƭŀǘŜŘ ǎǳǇǇƻǊǘǎ ŀƴŘ ŎŀǇŀōƭŜ ƻŦ ǿƛǘƘǎǘŀƴŘƛƴƎ ǘƘŜ Ŧŀǳƭǘ ƭŜǾŜƭ ƻƴ ǘƘŜ 
ǎȅǎǘŜƳ ŀǘ ǘƘŀǘ ǇƻƛƴǘΦ  

 

{ǿƛǘŎƘƎŜŀǊ ǎƘŀƭƭ ōŜ ƘŜŀǾȅπŘǳǘȅΣ Ŏŀǎǘ ƳŜǘŀƭ ŜƴŎƭƻǎŜŘ ǘȅǇŜΣ ŘǳǎǘǇǊƻƻŦΣ ŀƴŘ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ƻƴ ƭƻŀŘ 
ŀǘ ǘƘŜ ǊŀǘŜŘ ŎǳǊǊŜƴǘΦ /ƻƴǘŀŎǘǎ ǎƘŀƭƭ ōŜ ƘŜŀǾȅπŘǳǘȅ ǎƛƭǾŜǊ ǎǳǊŦŀŎŜ ǘȅǇŜΦ  

 



 

прт 

 

/ǳōƛŎƭŜǎ ǎƘŀƭƭ ōŜ ǊƛƎƛŘƭȅ ŎƻƴǎǘǊǳŎǘŜŘΦ ¢ƘƻǎŜ ŀŎŎƻƳƳƻŘŀǘƛƴƎ ƘŜŀǾȅπŘǳǘȅ ǎǿƛǘŎƘƎŜŀǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǿƛǘƘ ŀƴ ŀƴƎƭŜ ƛǊƻƴ ƻǊ ƘŜŀǾȅ ƎŀǳƎŜ ŦƻƭŘŜǊ ǎǘŜŜƭ ŦǊŀƳŜǿƻǊƪΣ ǇŀƴŜƭƭŜŘ ƛƴ ȊƛƴŎπŀƴƴŜŀƭ ƻǊ ƎŀƭǾπŀƴƴŜŀƭΦ 

 

!ƭƭ ƳƻǳƴǘƛƴƎ ōǊŀŎƪŜǘǎ ŀƴŘ ŀŘŘƛǘƛƻƴŀƭ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ǘƻ ǎǳƛǘŀōƭȅ ǎǳǇǇƻǊǘ ǘƘŜ 
ǎǿƛǘŎƘōƻŀǊŘ ƛƴ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƛƴ ǿƘƛŎƘ ƛǘ ƛǎ ǘƻ ōŜ ŜǊŜŎǘŜŘΦ  

 

±Ŝƴǘƛƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘΣ ǿƛǘƘ ŦƛƴŜ ōǊƻƴȊŜ ƳŜǎƘ ŀƴŘ ǎǳƛǘŀōƭŜ ǘǊƛƳ ŦƛǘǘŜŘ ǘƻ ǇǊŜǾŜƴǘ 
ŜƴǘǊȅ ƻŦ ƛƴǎŜŎǘǎΦ  

 

5ǳǎǘ ǘƛƎƘǘ ŜƴŎƭƻǎǳǊŜǎ ǎƘŀƭƭ ƘŀǾŜ ŀƳǇƭŜ ǾƻƭǳƳŜ ǘƻ ŘƛǎǎƛǇŀǘŜ ƘŜŀǘΣ ǿƘƛŎƘ Ƴŀȅ ōŜ ƎŜƴŜǊŀǘŜŘ ƛƴ ǎŜǊǾƛŎŜΣ 
ŀƴŘ ŘƻƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ƴŜƻǇǊŜƴŜ ǎŜŀƭ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ŎƘŀƴƴŜƭ ŀƴŘ ŎƭƻǎƛƴƎ ŀƎŀƛƴǎǘ ŀ ǎǳƛǘŀōƭŜ 
ŦƻƭŘŜǊ ŜŘƎŜ ƻǊ ǊƛŘƎŜΦ aƻǳƭŘŜŘ ǎŜŀƭƛƴƎ ǎǘǊƛǇǎ Ƴŀȅ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭ ŀǎ ŀƭǘŜǊƴŀǘƛǾŜΦ  

 

{ǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ƛƴŎƻƳƛƴƎ ŦǳǎŜŘ ǎǿƛǘŎƘŜǎΣ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊǎ ƻǊ ƛǎƻƭŀǘƻǊǎΣ 
ŀƴŘ ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŦǳǎŜŘ ǎǿƛǘŎƘŜǎΣ ǎǿƛǘŎƘ ŦǳǎŜǎΣ a/.ϥǎ ŀƴŘ a//.ϥǎ ǊŜǉǳƛǊŜŘ ŀƴŘ ŀǎ 
ǎƘƻǿƴ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎΦ  

 

bƻ ƭƛǾŜ ƳŜǘŀƭ ǎƘŀƭƭ ōŜ ŜȄǇƻǎŜŘ ōȅ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ƴƻǊƳŀƭƭȅ ŎƭƻǎŜŘ ƻǊ ŦƛȄŜŘ ŘƻƻǊ ƻǊ ǇŀƴŜƭǎΦ {ƘǊƻǳŘǎ ƻǊ 
ƛƴǎǳƭŀǘŜŘ ōŀǊǊƛŜǊ ǇƛŜŎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ  

 

¢ƘŜ ǳǎŜ ƻŦ ŜƛǘƘŜǊ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊǎ ƻǊ ŦǳǎŜŘ ǳƴƛǘǎ ƛǎ ǎǳōƧŜŎǘ ǘƻ Ŧƛƴŀƭ ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 
!ƭǘŜǊƴŀǘƛǾŜǎ ǘƻ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ƛƴŘƛŎŀǘŜŘ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘΣ ōǳǘ ƻƴƭȅ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜΦ  

 

9ƴǘǊȅ ƻŦ ŎŀōƭŜǎΣ ŘǳŎǘǎΣ ŀƴŘ ŎƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ƴŜŀǘƭȅ ƳŀŘŜ ŀƴŘ ƘŜŀŘ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǎ ǊŜǉǳƛǊŜŘΦ 
!ƭƭ ŜƴǘǊƛŜǎ ŀƴŘ ƻǇŜƴƛƴƎ ǎƘŀƭƭ ōŜ ǾŜǊƳƛƴπǇǊƻƻŦΦ  

 

¢ƘŜ ƳŀȄƛƳǳƳ ƘŜƛƎƘǘ ƻŦ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ нΣнлл ƳƳ ŀōƻǾŜ ŦƛƴƛǎƘŜŘ ŦƭƻƻǊ ƭŜǾŜƭΦ  

 

²ƘŜǊŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀǊŜ ǎǇƭƛǘ ŦƻǊ ŘŜƭƛǾŜǊȅ ŜŀŎƘ ǎŜŎǘƛƻƴ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳŀȄƛƳǳƳ ǿƛŘǘƘ ƻŦ нΣллл ƳƳ ŀƴŘ 
ŀ ƳŀȄƛƳǳƳ Ƴŀǎǎ ƻŦ мΣллл ƪƎ ǿƛǘƘ ǊŜƳƻǾŀōƭŜ ŜȅŜōƻƭǘǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ƭƛŦǘƛƴƎΦ 

 

¢ƘŜ ǎǿƛǘŎƘƎŜŀǊΣ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ŀƴŘ ǘŜǊƳƛƴŀƭ ŎŀōƛƴŜǘǎ ǎƘŀƭƭ Ŧƛǘ ƛƴ ǘƘŜ ǎǇŀŎŜǎ ǇǊƻǾƛŘŜŘ ŀǎ ƛƴŘƛŎŀǘŜŘ 
ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ LŦ ǘƘŜǊŜ ƛǎ ŀƴȅ ǊŜŀǎƻƴ ǿƘȅ ŀ ōƻŀǊŘ ǿƛƭƭ ƴƻǘ Ŧƛǘ ƛƴǘƻ ǘƘŜ ǎǇŀŎŜ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΣ 
ǘƘŜ ŀǘǘŜƴǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ŘǊŀǿƴ ƛƴ ƎƻƻŘ ǘƛƳŜ ǘƻ ŜƴŀōƭŜ ŀƭǘŜǊƴŀǘƛǾŜ ŀǊǊŀƴƎŜƳŜƴǘ ǘƻ ōŜ 
ƳŀŘŜΣ ŜƛǘƘŜǊ ǘƻ ǘƘŜ ōƻŀǊŘ ƻǊ ǘƻ ƛǘǎ ŦƛȄƛƴƎ ǇƻǎƛǘƛƻƴΦ Lǘ ǎƘŀƭƭ ōŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ 
ǾŜǊƛŦȅ ǘƘŜ ǎǳƛǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǎǇŀŎŜ ǇǊƻǾƛŘŜŘ ōŜŦƻǊŜ ǘǊŀȅǎ ƻŦ ōƻŀǊŘǎ ŀǊŜ ŦƛȄŜŘΦ  

 



 

пру 

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ŀƭƭ ŎƻƴǘŀŎǘƻǊǎ ŀƴŘ ǊŜƭŀȅ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴ !/ ǎǳǇǇƭȅ 
ƻŦ ŀ ƳŀȄƛƳǳƳ ƻŦ нпл ǾƻƭǘǎΦ  

 

Lǎƻƭŀǘƛƻƴ ƻŦ ŀ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ǎǳǇǇƭȅ ǘƻ ƻƴŜ ƻǊ ŀ ƎǊƻǳǇ ƻŦ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ ƴƻǘ ƛƴǘŜǊǊǳǇǘ ǎǳǇǇƭƛŜǎ ǘƻ ƻǘƘŜǊ 
ǎǘŀǊǘŜǊǎΦ  

 

!ƭƭ ŦǳǎŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ Iw/ ǘȅǇŜ ǘƻ .{ууΦ CǳǎŜǎ ǊŀǘŜŘ ол! ŀƴŘ ōŜƭƻǿ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƛƴ ŀǇǇǊƻǾŜŘ 
ǿƛǘƘŘǊŀǿŀōƭŜ ŦǳǎŜ /ŀǊǊƛŜǊǎΦ /ŀǊǊƛŜǊǎ ŎƻƴǘŀƛƴƛƴƎ ƭƛƴƪǎ ǎƘŀƭƭ ōŜ ŎƻƭƻǳǊŜŘ ǿƘƛǘŜΣ ǿƘƛƭǎǘ ŎŀǊǊƛŜǊǎ ŎƻƴǘŀƛƴƛƴƎ 
ŦǳǎŜǎ ǎƘŀƭƭ ōŜ ŎƻƭƻǳǊŜŘ ōƭŀŎƪΦ  

 

¢ƛƳŜǊ ŘŜƭŀȅ ǊŜƭŀȅǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƎƻƻŘ ǊŜǇŜŀǘ ŀŎŎǳǊŀŎȅ ŀƴŘ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ŀŘƧǳǎǘƳŜƴǘ ŦƻǊ ƛƴŎǊŜŀǎƛƴƎ 
ŀƴŘ ŘŜŎǊŜŀǎƛƴƎ ǘƘŜ ǘƛƳƛƴƎ ǇŜǊƛƻŘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘΦ  

 

¢ƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŜŀŎƘ ǎǘŀǊǘŜǊ ǎƘŀƭƭ ōŜ ŀ ǘǊƛǇƭŜ ǇƻƭŜ ǳƴƛǘ ǊŀǘŜŘ ŦƻǊ ǎǘŀƭƭŜŘ ƳƻǘƻǊ Řǳǘȅ 
ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ Ŧǳƭƭȅ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘΦ ! ǇŀŘƭƻŎƪƛƴƎ ŦŀŎƛƭƛǘȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ 
ƭƻŎƪƛƴƎ ƛƴ ǘƘŜ hCC ǇƻǎƛǘƛƻƴΦ  

 

¢ƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ƘƻǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎŀƳŜ ŎƻƳǇŀǊǘƳŜƴǘ ŀǎ ǘƘŜ ǎǘŀǊǘŜǊ ǿƛǘƘ ǿƘƛŎƘ 
ƛǘ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ƳŜŎƘŀƴƛŎŀƭƭȅ ƛƴǘŜǊƭƻŎƪŜŘ ǿƛǘƘ ǘƘŜ ŎƻƳǇŀǊǘƳŜƴǘ ŘƻƻǊΦ  

 

¢ƘŜ ŎƻƴǘǊƻƭ ǎǳǇǇƭȅ ǎƘŀƭƭ ōŜ ōǊƻƪŜƴ ōȅ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘ ƻƴ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ƛƴ ǘƘŜ ƻǇŜƴ ǇƻǎƛǘƛƻƴΦ  

 

¢ƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǎƻ ǘƘŀǘ ǘƘŜȅ Ŏŀƴ ōŜ ŜȄǘŜƴŘŜŘ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ǿƛǘƘ ǘƘŜ 
ŀŘŘƛǘƛƻƴ ƻŦ ŦǳǊǘƘŜǊ ōǳǎōŀǊκŎǳōƛŎƭŜ ǎŜŎǘƛƻƴǎΦ  

 

3.6.3 Mounting  

 

CƛȄƛƴƎǎ ŦƻǊ ŦƭƻƻǊ ƳƻǳƴǘŜŘ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ōȅ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ŦƻǳǊ ƘƻƭŘƛƴƎπŘƻǿƴ ōƻƭǘǎ 
ŀǘ ǘƘŜ ŦǊƻƴǘ ŀƴŘ ǊŜŀǊ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜȅ ǎƘŀƭƭ ƴƻǘ ōŜ ǾƛǎƛōƭŜ ŦǊƻƳ ƻǳǘǎƛŘŜ ǘƘŜ ǇŀƴŜƭΣ ōǳǘ ōŜ ǊŜŀŘƛƭȅ 
ŀŎŎŜǎǎƛōƭŜ ŦǊƻƳ ǿƛǘƘƛƴΦ  

 

!ǘ ƭŜŀǎǘ ŦƻǳǊ ƭǳƎǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ōƻƭǘƛƴƎ ǿŀƭƭ ƳƻǳƴǘŜŘ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ǘƻ ǘƘŜ ǿŀƭƭΦ 
CƛȄƛƴƎǎ ƘƻƭŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǇǊƻǾƛŘŜŘ ƛƴǎƛŘŜ ǘƘŜ ǇŀƴŜƭΣ ǿƘƛŎƘ ǎƘŀƭƭ ǎǘŀƴŘ ŀǘ ƭŜŀǎǘ млƳƳ ƻŦŦ ǘƘŜ ǿŀƭƭ 
ǎǳǊŦŀŎŜΦ  

 

CƛȄƛƴƎǎ ŦƻǊ ǇƻǎǘκŎƻƭǳƳƴ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻǳǘǎƛŘŜ ǘƘŜ ŜƴŎƭƻǎǳǊŜΦ ¢ƘŜ ōŀŎƪ ƻŦ 
ǘƘŜ ŜƴŎƭƻǎǳǊŜ ǎƘŀƭƭ ōŜ ŘǊƛƭƭŜŘ ǘƻ ŀŎŎŜǇǘ ŦƛȄƛƴƎǎΦ  



 

прф 

 

 

!ƭƭ ƳƻǳƴǘƛƴƎ ōǊŀŎƪŜǘǎΣ ǎǳǇǇƻǊǘǎ ŀƴŘ ŀŘŘƛǘƛƻƴŀƭ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ǘƻ ǎŜŎǳǊŜƭȅ 
ǎǳǇǇƻǊǘ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎΣ ǇŀƴŜƭǎ ŀƴŘ ŎǳōƛŎƭŜǎ ƛƴ ǇƻǎƛǘƛƻƴΦ  

 

3.6.4 Cubicles  

 

{ŜǇŀǊŀǘŜ ŎǳōƛŎƭŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ  

ω LƴŎƻƳŜǊ  

ω .ǳǎπǎŜŎǘƛƻƴ  

ω aƻǘƻǊ ǎǘŀǊǘŜǊ  

ω /ƻƳƳƻƴ ŎƻƴǘǊƻƭǎ  

ω ¢ŜƭŜƳŜǘǊȅ  

ω 5ƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘ  

ω CŜŜŘŜǊ  

ω hǳǘƎƻƛƴƎ ǘŜǊƳƛƴŀǘƛƻƴǎ  

ω hǘƘŜǊ ǎǇŜŎƛŦƛŜŘ ŜǉǳƛǇƳŜƴǘ  

 

9ŀŎƘ ŎǳōƛŎƭŜǎ ƘŀǾƛƴƎ ƛǘǎ ƻǿƴ ŘƻƻǊ ǎƘŀƭƭ ōŜ ǘƻǘŀƭƭȅ ǎŜǇŀǊŀǘŜ ŦǊƻƳ ŀƴȅ ƻǘƘŜǊ ǎƻ ǘƘŀǘ ǿƻǊƪ Ŏŀƴ ōŜ ǎŀŦŜƭȅ 
ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ƻƴŜ ŎǳōƛŎƭŜǎ ǿƘƛƭŜ ƻǘƘŜǊ ŀǊŜ ǎǘƛƭƭ ƭƛǾŜΦ  

 

3.6.5 Doors and Covers  

 

5ƻƻǊǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǎƛȊŜŘ ǘƻ ǊŜŀŘƛƭȅ ŀƴŘ ƴŜŀǘƭȅ ŀŎŎƻƳƳƻŘŀǘŜ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ ƳƻǳƴǘŜŘ ƻƴ 
ǘƘŜƳΦ ¢ƘŜȅ ǎƘŀƭƭ ƻǇŜƴ ŀǘ ƭŜŀǎǘ мнл ŘŜƎǊŜŜǎΣ ōŜ ǊƛƎƛŘƭȅ ŎƻƴǎǘǊǳŎǘŜŘΣ ǎǳƛǘŀōƭȅ ōǊŀŎŜŘ ŀƴŘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ 
ŀǘ ƭŜŀǎǘ ǘǿƻ ǎǳōǎǘŀƴǘƛŀƭ ƘƛƴƎŜǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŎŀǇǘƛǾŜ ǿƘŜƴ ǘƘŜ ŘƻƻǊ ƛǎ ŎƭƻǎŜŘΦ  

 

[ƻŎƪŀōƭŜ ƭŀǘŎƘŜǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŜŀŎƘ ōŜƛƴƎ ǇǊƻǾƛŘŜŘ ǿƛǘƘ о ƪŜȅǎ ƻƴ ƛƴŘƛǾƛŘǳŀƭ ǊƛƴƎ ƘŀǾƛƴƎ ŀ ƴŀƳŜǇƭŀǘŜ 
ǎƘƻǿƛƴƎ ƛǘǎ ƛŘŜƴǘƛǘȅ ŘŜǘŀƛƭǎΦ [ƻŎƪƛƴƎ ŎƻƳōƛƴŀǘƛƻƴ ǊŜǉǳƛǊƛƴƎ ŘƛŦŦŜǊŜƴǘ ƪŜȅǎ ǎƘŀƭƭ ōŜ ŀǇǇǊƻǾŜŘ ōŜŦƻǊŜ 
ƳŀƴǳŦŀŎǘǳǊŜΦ  

 

²ƘŜǊŜ ǇŀŘƭƻŎƪƛƴƎ ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ ǎǇŜŎƛŦƛŜŘΣ ǘƘŜ ǇŀŘƭƻŎƪǎ ǿƛƭƭ ōŜ ǎǳǇǇƭƛŜŘΦ  

 

bƻ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ŎƻǾŜǊǎΣ [ŀǊƎŜ ŎƻǾŜǊǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ƘŀƭŦ Ŧǳƭƭ ƘŜƛƎƘǘ ŀƴŘ ŀōƻǾŜΣ ǎƘŀƭƭ 
ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƘŀƴŘƭŜǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǊŜƳƻǾŀƭ ŀƴŘ ǊŜǇƭŀŎŜƳŜƴǘΦ  

 



 

псл 

 

9ŀŎƘ ŘƻƻǊ ŀƴŘ ŎƻǾŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ƛƴǘŜǊƴŀƭ ǿŜƭŘŜŘ ŜŀǊǘƘƛƴƎ ǎǘǳŘΣ ŀƴŘ ǎƘŀƭƭ ōŜ ōƻƴŘŜŘ ǘƻ 
ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘ Ƴŀƛƴ ŜŀǊǘƘ ōŀǊΦ  

 

5ƻƻǊǎ ŀƴŘ ŎƻǾŜǊǎ ƎƛǾƛƴƎ ŀŎŎŜǎǎ ǘƻ ǇƻǘŜƴǘƛŀƭƭȅ ƭƛǾŜ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǇǊƻƳƛƴŜƴǘ ǿŀǊƴƛƴƎ 
ƭŀōŜƭǎΣ 

 

{ǳƛǘŀōƭŜ ǎƘǊƻǳŘǎ ƻǊ ŎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ ƭƛǾŜ ǘŜǊƳƛƴŀƭ ŀƴŘ ǘŜǊƳƛƴŀǘƛƻƴΣ ǎǳŎƘ ǘƘŀǘ ŀŎŎƛŘŜƴǘŀƭ 
ŎƻƴǘŀŎǘ Ŏŀƴƴƻǘ ōŜ ƳŀŘŜ ōȅ ǘƘŜ ƻǇŜǊŀǘƻǊǎ ƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘŀŦŦΦ  

 

tǊƻǾƛǎƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦƻǊ ƛƴǘŜǊπƭƻŎƪƛƴƎ ǘƘŜ ƛƴŎƻƳƛƴƎ Yt[/ ǎǳǇǇƭȅ ŀƴŘ ǎǘŀƴŘōȅ ŘƛŜǎŜƭ ǎǳǇǇƭȅ ǎǳŎƘ ǘƘŀǘ 
ǇŀǊŀƭƭŜƭƛƴƎ Ŏŀƴƴƻǘ ǘŀƪŜ ǇƭŀŎŜ ǳƴŘŜǊ ŀƴȅ ŎƛǊŎǳƳǎǘŀƴŎŜΦ ¢ƘŜ ƛƴǘŜǊπƭƻŎƪƛƴƎ ǎƘŀƭƭ ōŜ ōȅ ŀƴ ŀǇǇǊƻǾŜŘ 
ƳŜŀƴǎΣ ŎŀǎǘŜƭƭŜ ƪŜȅǎ ōŜƛƴƎ ǇǊƻǾƛŘŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŦǊƻƴǘ ŎƻǾŜǊǎ ŦƻǊ ŀƴȅ ǳƴƛǘ Ŏŀƴƴƻǘ ōŜ ƻǇŜƴŜŘ ǿƘŜƴ 
ǘƘŜ ǎǿƛǘŎƘ ƛǎ ƛƴ ǘƘŜ ϦhbϦ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǘƘŜ ǎǿƛǘŎƘ Ŏŀƴƴƻǘ ōŜ ƻǇŜǊŀǘŜŘ ǿƘŜƴ ǘƘŜ ŎƻǾŜǊ ƛǎ ƛƴ ǘƘŜ ƻǇŜƴ 
ŎƻƴŘƛǘƛƻƴΦ CƭŜȄƛōƭŜ ŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ ōƻƴŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ ƘƛƴƎŜŘ ŀƴŘ ǎǿƛƴƎ ǇŀƴŜƭǎΦ  

 

3.6.6 Component Mounting  
 

9ŀŎƘ ŎǳōƛŎƭŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ǊŜƳƻǾŀōƭŜ ǊǳǎǘǇǊƻƻŦŜŘ ǎǘŜŜƭ ōŀŎƪǇƭŀǘŜ ōƻƭǘŜŘ ǘƻ ǎǘǳŘǎ ǿŜƭŘŜŘ 
ƻƴǘƻ ǘƘŜ ǊŜŀǊ ƻŦ ǘƘŜ ŎǳōƛŎƭŜΦ !ƭƭ ŎƻƳǇƻƴŜƴǘǎΣ ƻǘƘŜǊ ǘƘŀƴ ŘƻƻǊ ƳƻǳƴǘŜŘΣ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ōŀŎƪ 
ǇƭŀǘŜ ōȅ ōƻƭǘƛƴƎ ƛƴǘƻ ǘŀǇǇŜŘ ƘƻƭŜǎ ƻǊ ǳǎƛƴƎ ǎŜƭŦπǘŀǇǇƛƴƎ ǎŎǊŜǿǎΦ bǳǘǎ ǳǎŜŘ ǘƻ ŦƛȄ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ 
ŎŀǇǘƛǾŜ ƻƴ ǘƘŜ ōŀŎƪ ǇƭŀǘŜΦ 5Lb Ǌŀƛƭ ǘȅǇŜ ŦƛȄƛƴƎ Ƴŀȅ ōŜ ǳǎŜŘ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ  

 

/ƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ǎƻ ƳƻǳƴǘŜŘ ǘƻ ǇǊŜǾŜƴǘ ǎƘƻŎƪ ōŜƛƴƎ ǘǊŀƴǎƳƛǘǘŜŘ ŦǊƻƳ ƭŀǊƎŜ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ 
ǘƘŜǊŜōȅ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘƛƴƎ ǘƘŜƛǊ ǇǊƻǇŜǊ ŦǳƴŎǘƛƻƴΦ ¢ƘŜ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǘƻ ƎƛǾŜ ŀŘŜǉǳŀǘŜ 
ŀŎŎŜǎǎƛōƛƭƛǘȅ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ŦƻǊ ǊŜƳƻǾŀƭ ƻŦ ŀƴȅ ƻƴŜ ŎƻƳǇƻƴŜƴǘ ǿƛǘƘ ǘƘŜ ƳƛƴƛƳǳƳ ŘƛǎǘǳǊōŀƴŎŜ 
ǘƻ ǘƘŜ ǿƛǊƛƴƎΦ tƭǳƎ ƛƴ ŎƻƴƴŜŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ǿƘŜǊŜ ǇƻǎǎƛōƭŜΦ  

  

3.6.7 Cabling Arrangement  

 

/ŀōƭƛƴƎ ǎƘŀƭƭ ŜƴǘŜǊ ǇŀƴŜƭǎ ǘƘǊƻǳƎƘ ǊŜƳƻǾŀōƭŜ ƎƭŀƴŘ ǇƭŀǘŜǎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ о ƳƳ ǘƘƛŎƪ ǎǘŜŜƭ ƻǊ ōǊŀǎǎ 
όŦƻǊ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜǎύ ŦƛǘǘŜŘ ŀǘ ƭŜŀǎǘ орл ƳƳ ŀōƻǾŜ ŦƭƻƻǊ ƭŜǾŜƭΣ ǘƘŜ Ŧƛƴŀƭ ƘŜƛƎƘǘ ōŜƛƴƎ ŘŜǇŜƴŘŜƴǘ ƻƴ 
ǘƘŜ ŎŀōƭŜ ǎƛȊŜǎ ŀƴŘ ōŜƴŘƛƴƎ ǊŀŘƛƛΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǊǳǎǘǇǊƻƻŦŜŘ ŀƴŘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ǿŜƭŘŜŘ ŀƴŘ ōƻƴŘŜŘ 
ŜŀǊǘƘƛƴƎ ǎǘǳŘ ŀƴŘ ŀŘŜǉǳŀǘŜƭȅ ǎƛȊŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǇǊŜǎŜƴǘ ŀƴŘ ƪƴƻǿƴ ŦǳǘǳǊŜ ŎŀōƭƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 
!ŎŎŜǎǎ ǘƻ ōƻǘƘ ǎƛŘŜǎ ƻŦ ŜŀŎƘ ƎƭŀƴŘ ǇƭŀǘŜ ǿƘŜƴ ƛǘ ƛǎ ƛƴ Ǉƻǎƛǘƛƻƴ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ŦǊƻƳ ǿƛǘƘƛƴ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘΦ /ŀōƭƛƴƎ ǎƘŀƭƭ ŜƴǘŜǊ ŀǘ ǘƘŜ ǘƻǇ ŀƴŘκƻǊ ōƻǘǘƻƳ ƻŦ ǇŀƴŜƭǎ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΣ ŀƴŘ ƘŀǾŜ ŀ ǎǳƛǘŀōƭŜ 
ƳŜŀƴǎ ƻŦ ŦƛȄƛƴƎΦ  

 

DƭŀƴŘ ǇƭŀǘŜǎ ŀǊŜ ƴƻǘ ƴŜŎŜǎǎŀǊȅ ƻƴ ǎƳŀƭƭ ƛƴŘƛǾƛŘǳŀƭ ǎǘŀǊǘŜǊǎ ǿƘŜǊŜ ŀŎŎŜǎǎ ǎƘŀƭƭ ōŜ ōȅ ϦƪƴƻŎƪ ƻǳǘǎϦ DƭŀƴŘ 
ǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŀōƭŜ ŦƻǊ ŘǊƛƭƭƛƴƎΦ  
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3.6.8 Bolts, Nuts, Washers and Screws  

 

!ƭƭ ōƻƭǘǎΣ ƴǳǘǎΣ ǎŎǊŜǿǎ ŀƴŘ ǿŀǎƘŜǊǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘ ǎƘŀƭƭ ōŜ ƴƛŎƪŜƭ ƻǊ 
ŎŀŘƳƛǳƳ ǇƭŀǘŜŘΣ ŜȄŎŜǇǘ ŦƛȄƛƴƎǎ ƻƴ ǘƘŜ ŦŀŎŜ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ  

 

3.6.9 Protection and Finish  

 

¢ƘŜ ƛƴǘŜǊƴŀƭ ŎƻƭƻǳǊ ǎƘŀƭƭ ōŜ ǿƘƛǘŜ ŀƴŘ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ŜȄǘŜǊƴŀƭƭȅ ƳƻǳƴǘŜŘ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ƴƻ 
ƭŜǎǎ ǘƘŀƴ ǘƘŀǘ ƻŦ ǘƘŜ ǇŀƴŜƭ ƻƴ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ƳƻǳƴǘŜŘΦ 9ȄǘŜǊƴŀƭ ŎƻƭƻǳǊǎ ǎƘŀƭƭ ōŜ ƎǊŜȅ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ 
ǎǇŜŎƛŦƛŜŘ ƻǊ ŀǇǇǊƻǾŜŘΦ Cǳƭƭ ŎƻƭƻǳǊ ŘŜǘŀƛƭǎ ǘƻ ōŜ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ  

 

/ŀǎŜǎ ǎƘŀƭƭ ōŜ ǊǳōōŜŘ ŘƻǿƴΣ ǳƴŘŜǊŎƻŀǘŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ ǇǊƛƳŜǊ ŀƴŘ ŦƛƴƛǎƘŜŘ ƛƴ ƴƻǘ ƭŜǎǎ ǘƘŀƴ н Ŏƻŀǘǎ ƻŦ 
ƘŀǊŘ ŜƴŀƳŜƭΣ ƻǾŜƴ ōŀƪŜŘ ǿƘŜǊŜ ǇǊŀŎǘƛŎŀōƭŜΣ 

 

9ȄǘŜǊƴŀƭƭȅ ƳƻǳƴǘŜŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ǘƻ Ltср όǿŜŀǘƘŜǊǇǊƻƻŦύΣ ǿƛǘƘ ŀ ǊŜŀǊ ǎƭƻǇƛƴƎ ǿŜŀǘƘŜǊ 
ŎŀƴƻǇȅ ǇǊƻƧŜŎǘƛƴƎ ƻǾŜǊ ǘƘŜ ŦǊƻƴǘ ōȅ ŀǘ ƭŜŀǎǘ мрл ƳƳΦ 5ƻƻǊπƳƻǳƴǘŜŘ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ 
ōȅ ŀ ǾŀƴŘŀƭ ǊŜǎƛǎǘŀƴǘ ǎŜŎƻƴŘŀǊȅ ƎƭŀȊŜŘ ŘƻƻǊ ǎƻ ǘƘŀǘ ŀƭƭ ŎƻƴǘǊƻƭǎ ŀƴŘ ƛƴŘƛŎŀǘƻǊǎ ŀǊŜ ŎƭŜŀǊƭȅ ǾƛǎƛōƭŜΦ 5ƻƻǊǎ 
ǎƘŀƭƭ ōŜ ƭƻŎƪŜŘ ŀƴŘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎǘŀȅǎΦ  

 

tǊƻǘŜŎǘƛƻƴ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀƭƭ ƛƴǘŜǊƴŀƭ ōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ Ltрп ǳƴƭŜǎǎ ǘƘŜǊŜ ƛǎ ŀ ǎǇŜŎƛŦƛŎ 
ǊŜǉǳƛǊŜƳŜƴǘ ŀƴŘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ŎƻƴǎƛŘŜǊǎ ǘƘŀǘ ŀ ǇŀǊǘƛŎǳƭŀǊ ŎƻƳǇŀǊǘƳŜƴǘ ǊŜǉǳƛǊŜǎ ƭƻǳǾŜǊŜŘ 
ǾŜƴǘƛƭŀǘƻǊΦ Lƴ ǎǳŎƘ ŀ ŎŀǎŜ ǘƘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ LtомΦ [ƻǳǾǊŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ 
ŦƛƴŜ ƳŜǎƘ ǎŎǊŜŜƴǎΣ ŀǎ ǎǇŜŎƛŦƛŜŘ ƛƴ /ƭŀǳǎŜ оΦсΦнΦ  

 

9ȄǘŜǊƴŀƭƭȅ ƳƻǳƴǘŜŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ǎǳƴΣ ŀ ǎǳƴ ŎŀƴƻǇȅ ōŜƛƴƎ ǇǊƻǾƛŘŜŘΦ ¢ƘŜ 
ŎŀƴƻǇȅ ǎƘŀƭƭ ƻǾŜǊƘŀƴƎ ǘƘŜ ǇŀƴŜƭ ōȅ ŀ ƳƛƴƛƳǳƳ ƻŦ рлл ƳƳ ƻƴ ŀƭƭ ǎƛŘŜǎ ŀƴŘ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴ ŀƛǊ ƎŀǇ 
ŀōƻǾŜ ǘƘŜ ǇŀƴŜƭ ƻŦ ŀǘ ƭŜŀǎǘ нлл ƳƳΦ tǊƻǇƻǎŀƭǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ  

 

3.6.10 Auxiliary Supplies and Anti-condensation Heaters  

 

/ƻƴǘǊƻƭ ǎǳǇǇƭƛŜǎ ǎƘŀƭƭ ōŜ ммл ±!/ ƻǊ ннл ±!/Σ ŘŜǊƛǾŜŘ ŦǊƻƳ ŀ ǘǊŀƴǎŦƻǊƳŜǊ ǿƛǘƘƛƴ ǘƘŜ ǇŀƴŜƭ ƻǊ ŀ п ǿƛǊŜ 
о ǇƘŀǎŜ ǎǳǇǇƭȅ ŦǳǎŜŘ ƻƴ ƛǘǎ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ǿƛƴŘƛƴƎΣ ŜŀŎƘ ŎǳōƛŎƭŜ ōŜƛƴƎ ǎŜǇŀǊŀǘŜƭȅ ǎǳō ŦǳǎŜŘ 
ǎƻ ǘƘŀǘ ŀ Ŧŀǳƭǘ ƛƴ ƻƴŜ ŎǳōƛŎƭŜ ŘƻŜǎ ƴƻǘ ŀŦŦŜŎǘ ƻǘƘŜǊǎΦ  

 

{ǳǇǇƭƛŜǎ ǘƻ ŜǉǳƛǇƳŜƴǘ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ǇŀƴŜƭ ǎǳŎƘ ŀǎ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ммл ± ƻǊ ннл ± !/ ŘŜǊƛǾŜŘ 
ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ ǎǳǇǇƭȅΦ aŀƧƻǊ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ŦǳǎŜŘΦ hǘƘŜǊ ƛǘŜƳǎ ǿƛǘƘƛƴ ǘƘŜ 
ǎŀƳŜ ŎǳōƛŎƭŜ Ƴŀȅ ōŜ ŎƻƭƭŜŎǘƛǾŜƭȅ ŦǳǎŜŘΣ ōǳǘ ǎŜǇŀǊŀǘŜƭȅ ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ ǎǳǇǇƭƛŜǎΦ  
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!ƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ŀƭƭ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΣ ǎǿƛǘŎƘōƻŀǊŘ ŀƴŘ ƳƻǘƻǊǎ ǘƻ ǇǊŜǾŜƴǘ 
ƛƴǘŜǊƴŀƭ ŎƻƴŘŜƴǎŀǘƛƻƴ ŘǳŜ ǘƻ ŀǘƳƻǎǇƘŜǊƛŎ ƻǊ ƭƻŀŘ ǾŀǊƛŀǘƛƻƴǎΦ  

 

!ƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊǎ ǿƛǘƘƛƴ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ŜŀŎƘ 
ŎǳōƛŎƭŜ ǘƻ Ƴŀƛƴǘŀƛƴ ŀƴ ƛƴǘŜǊƴŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ рл / ŀōƻǾŜ ŀƳōƛŜƴǘΦ !ƴ ŀŘƧǳǎǘŀōƭŜ ǘƘŜǊƳƻǎǘŀǘ ǿƛǘƘ 
ŎƭŜŀǊ ǎŎŀƭŜ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǘ ǘƘŜ ǘƻǇ ƻŦ ŜŀŎƘ ŎǳōƛŎƭŜ ǘƻ ƭƛƳƛǘ ǘƘŜ ƳŀȄƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜΦ 9ŀŎƘ ƘŜŀǘŜǊ 
ǎƘŀƭƭ ōŜ ƛƴŘƛǾƛŘǳŀƭƭȅ ŦǳǎŜŘ ŀƴŘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ƛǎƻƭŀǘƛƻƴ ǎǿƛǘŎƘΦ  

 

!ƭƭ ƘŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŦƻǊ ммл ± ƻǊ ннл ± !/ ŀƴŘ ǎƘŀƭƭ ŘŜǊƛǾŜ ǘƘŜƛǊ ǎǳǇǇƭȅ ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ ǎǳǇǇƭȅ 
ŎƛǊŎǳƛǘΦ  

 

aƻǘƻǊ ƘŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ǎǿƛǘŎƘŜŘ ōȅ ƴƻǊƳŀƭƭȅ ŎƭƻǎŜŘ ŎƻƴǘŀŎǘǎ ƻƴ ǘƘŜ Ƴŀƛƴ ŎƻƴǘŀŎǘƻǊ όǎύ ǎǳŎƘ ǘƘŀǘ ǘƘŜ 
ƘŜŀǘŜǊ ƛǎ ŜƴŜǊƎƛȊŜŘ ǿƘŜƴ ǘƘŜ ƳƻǘƻǊ ƛǎ ŘŜπŜƴŜǊƎƛȊŜŘ ŀƴŘ ǾƛŎŜ ǾŜǊǎŀΦ ¢ƘŜ ƘŜŀǘŜǊ ŎƛǊŎǳƛǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƴ 
ƛǎƻƭŀǘƛƴƎ ǎǿƛǘŎƘ ŀƴŘ ƛƴŘƛŎŀǘƻǊ ƭŀƳǇ ǘƻ ǎƘƻǿ ϥIŜŀǘŜǊ /ƛǊŎǳƛǘ hƴϥΦ ¢ƘŜ ƘŜŀǘŜǊ ǎƘŀƭƭ ōŜ ŜƴŜǊƎƛȊŜŘ ŦǊƻƳ ŀ 
ммл ± ƻǊ ннл ± !/ рл IȊ ǎǳǇǇƭȅΦ  

 

²ƘŜƴ ƳŀƛƴǘŀƛƴƛƴƎ Ǉƭŀƴǘ ŦƛǘǘŜŘ ǿƛǘƘ ƘŜŀǘŜǊ ƛǘ ǿƛƭƭ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎǿƛǘŎƘ ƻŦŦ ōƻǘƘ ǘƘŜ Ƴŀƛƴ ƛǎƻƭŀǘƛƴƎ 
ǎǿƛǘŎƘ ŀƴŘ ǘƘŜ ǎǿƛǘŎƘ ŦƻǊ ǘƘŜ ƘŜŀǘŜǊΦ ! ǿŀǊƴƛƴƎ ƴƻǘƛŎŜ ƻŦ ǘƘƛǎ ŘŀƴƎŜǊ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƴŜŀǊ ǘƘŜ ǘŜǊƳƛƴŀƭ 
ōƻȄ ƻŦ ŜǾŜǊȅ ǊŜƳƻǘŜ ƘŜŀǘŜǊ ŀƴŘ ŀǘ ŜǾŜǊȅ ǇŀƴŜƭ ƻǊ ǎǿƛǘŎƘōƻŀǊŘ ǿƛǘƘ ƘŜŀǘŜǊǎΦ  

 

!ƭƭ ǎǳŎƘ ǇƭŀƴǘΣ ǿƘŜǘƘŜǊ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ƘŜŀǘŜǊ ŘŜǾƛŎŜ ƻǊ ƴƻǘΣ ƛǎ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ ŘǊŀƛƴŀƎŜ ŀƴŘ 
ǘƻ ōŜ ŦǊŜŜ ŦǊƻƳ ǇƻŎƪŜǘǎ ƛƴ ǿƘƛŎƘ ƳƻƛǎǘǳǊŜ Ŏŀƴ ŎƻƭƭŜŎǘΦ  

 

!ƭƭ ƛƴŘƛŎŀǘƛƻƴ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ŦǳǎŜŘ ŀƴŘ ǇǊƻǘŜŎǘŜŘΦ  

 

!ƭƭ ǇŀƴŜƭǎΣ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǘƘǊŜŜ ǇƘŀǎŜ ƳƻǘƻǊ ǎǘŀǊǘŜǊ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƭƛƴŜ ƛƴŘƛŎŀǘƛƻƴ ƭŀƳǇǎ ǎƻ 
ǘƘŀǘ ǘƘŜ ƻǇŜǊŀǘƻǊǎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘŀŦŦ Ŏŀƴ ǊŜŀŘƛƭȅ ƛŘŜƴǘƛŦȅ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƭƭ ǇƘŀǎŜǎΦ  

 

!ƭƭ ǇǊƻǘŜŎǘƛƻƴ ŎƻƳǇƻƴŜƴǘǎΣ ǳƴŘŜǊκ ƻǾŜǊ ǾƻƭǘŀƎŜ ǊŜƭŀȅǎΣ ǇƘŀǎŜ ŦŀƛƭǳǊŜ ǊŜƭŀȅǎΣ ŜǘŎΦΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǿƛǘƘ ŀ Ǿƛǎǳŀƭ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǘƻ ǎƘƻǿ ǿƘŜƴ ƻǇŜǊŀǘƛƻƴ Ƙŀǎ ƻŎŎǳǊǊŜŘΦ 5Ŝǘŀƛƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ  

 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ƭƻŎƪπƻŦŦ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ŜŀŎƘ ƳƻǘƻǊ ŀƴŘ ǊƻǘŀǘƛƴƎ Ǉƭŀƴǘ ǘƘŜ 
ŎƻƳǇƻǎƛǘŜ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ŀƴŘκƻǊ ǎǿƛǘŎƘōƻŀǊŘǎ ǎǳǇǇƭȅ ǎŜǇŀǊŀǘŜƭȅ ƳƻǳƴǘŜŘ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ŜƳŜǊƎŜƴŎȅ ϦƳŀƛƴϦ ōǳǘǘƻƴ ǎǳŎƘ ǘƘŀǘ ŀƭƭ ǊƻǘŀǘƛƴƎ Ǉƭŀƴǘ Ŏŀƴ ōŜ ƛƳƳŜŘƛŀǘŜƭȅ ǎƘǳǘ ŘƻǿƴΦ 
!ǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŜƴŀōƭŜ ǘƘƛǎ ǎƘǳǘ Řƻǿƴ ŎƛǊŎǳƛǘ ǘƻ ōŜ ŜȄǘŜƴŘŜŘ ǘƻ ǊŜƳƻǘŜƭȅ ǎƛǘŜŘ 
Ƴŀƛƴ ōǳǘǘƻƴǎ ǎƘƻǳƭŘ ǘƘƛǎ ōŜ ŀ ŦǳǘǳǊŜ ǊŜǉǳƛǊŜƳŜƴǘΦ  

 



 

псо 

 

!ƭƭ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǎŜǇŀǊŀǘŜƭȅ ŦǳǎŜŘ мо ŀƳǇŜǊŜ ǎǿƛǘŎƘŜŘ 
ǎƻŎƪŜǘ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜΦ  

 

Lƴ ŀŘŘƛǘƛƻƴΣ ƭŀǊƎŜǊ ǇŀƴŜƭ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǘƘŜƛǊ ƻǿƴπǎǿƛǘŎƘŜŘ ƛƴǘŜǊƴŀƭ ƭƛƎƘǘƛƴƎ ǎȅǎǘŜƳ ǘƻ ŦŀŎƛƭƛǘŀǘŜ 
ƳŀƛƴǘŜƴŀƴŎŜΦ ¢ƘŜ ŦǳǎŜŘ ŎƛǊŎǳƛǘ ǎƘŀƭƭ ōŜ ŜȄǘŜƴŘŜŘ ŦǊƻƳ ǘƘŜ ƭƛǾŜ ǎƛŘŜ ƻŦ ǘƘŜ ƛƴŎƻƳƛƴƎ ǎǿƛǘŎƘΣ ǎǳƛǘŀōƭŜ 
ǿŀǊƴƛƴƎ ƴƻǘƛŎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŀŘǾƛǎŜ ƻǇŜǊŀǘƻǊǎ ǘƘŀǘ ǘƘŜ ƛǎƻƭŀǘƛƻƴ ƻŦ ǘƘŜ Ƴŀƛƴ ƛƴŎƻƳƛƴƎ 
ǎǿƛǘŎƘκōǊŜŀƪŜǊ ŘƻŜǎ ƴƻǘ ǊŜƴŘŜǊ ǘƘŜǎŜ ŎƛǊŎǳƛǘǎ ƛƴ ƻǇŜǊŀǘƛǾŜΦ  

 

3.6.11 Busbars and Main Connections  

 

9ŀŎƘ ǎǿƛǘŎƘōƻŀǊŘ ƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ŀǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǎŜǘ ƻŦ о ǇƘŀǎŜ ŀƴŘ 
ƴŜǳǘǊŀƭ ŀƛǊ ƛƴǎǳƭŀǘŜŘ ōǳǎōŀǊǎ ǊŀǘŜŘ ŦƻǊ ŀ ŎǳǊǊŜƴǘ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ŦǳǘǳǊŜ ŎƻƴƴŜŎǘŜŘ ƭƻŀŘΦ  

 

.ǳǎōŀǊǎΣ ǊƛǎŜǊǎ ŀƴŘ ŘǊƻǇǇŜǊǎ ǎƘŀƭƭ ōŜ !{¢! ŎŜǊǘƛŦƛŜŘ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ǎƻƭƛŘ ŎƻǇǇŜǊ Ŧǳƭƭȅ 
ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ .{ рпусΣ tŀǊǘ нΣ ŜƴŎƭƻǎŜŘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ ŎƘŀƳōŜǊ ŀƴŘ ǎƘŀƭƭ ōŜ Ŏƻƴǘƛƴǳƻǳǎ ƻǾŜǊ ŜŀŎƘ 
ǎŜŎǘƛƻƴ ƻŦ ǇŀƴŜƭ ŀǎ ŀǎǎŜƳōƭŜŘ ǇǊƛƻǊ ǘƻ ǎƘƛǇǇƛƴƎΣ ǿƛǘƘ ǘƘŜ ŦŀŎƛƭƛǘȅ ŦƻǊ ŦǳǘǳǊŜ ŜȄǘŜƴǎƛƻƴǎ ŀǘ ōƻǘƘ ŜƴŘǎ ƻŦ 
ǘƘŜ ǇŀƴŜƭΦ .ǳǎōŀǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ ŘǊƛƭƭŜŘ ŦƻǊ ƻǳǘƎƻƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘ ŎƭŀƳǇǎΦ  

 

¢ƘŜ ǊƛǎŜǊ ŀƴŘ ŘǊƻǇǇŜǊ ōŀǊǎ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ŀ ƳƛƴƛƳǳƳ ǇǊƻǎǇŜŎǘƛǾŜ ǎƘƻǊǘ ŎƛǊŎǳƛǘ Ŧŀǳƭǘ 
ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ƭŜǘ ǘƘǊƻǳƎƘ ŜƴŜǊƎȅ ƻŦ ŀ ǇǊƻǘŜŎǘƛǾŜ a//. ƻŦ Ŝǉǳŀƭ ǊŀǘƛƴƎ ǘƻ ǘƘŜ ōǳǎōŀǊ ǊŀǘƛƴƎ ŀƴŘ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǇǊƻǎǇŜŎǘƛǾŜ ǎȅƳƳŜǘǊƛŎŀƭ Ŧŀǳƭǘ ƭŜǾŜƭ ƻŦ мл ƪ! ǊΦƳΦǎΦ  

 

¢ƘŜ ōǳǎōŀǊǎ ǎƘŀƭƭ ōŜ ƘƻǳǎŜŘ ƛƴ ǘƘŜƛǊ ƻǿƴ ŎƻƳǇŀǊǘƳŜƴǘ ǊǳƴƴƛƴƎ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘ ƻǊ ǇŀƴŜƭ 
ŀƴŘ ǎƘŀƭƭ ƴƻǘ ōŜ ŜȄǇƻǎŜŘ ǿƘŜƴ ŀƴȅ ƻŦ ǘƘŜ ŀŎŎŜǎǎ ŘƻƻǊǎ ƻǊ ǇƭŀǘŜǎ όƻǘƘŜǊ ǘƘŀƴ ǘƘƻǎŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ōǳǎōŀǊǎ 
ŀŎŎŜǎǎύ ƻŦ ǘƘŜ ǇŀƴŜƭ ŀǊŜ ƳƻǾŜŘ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ƻǊ ƻǘƘŜǊ ǿƻǊƪΦ  

 

!ǳȄƛƭƛŀǊȅ ōǳǎ ǿƛǊƛƴƎ ōŜǘǿŜŜƴ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƴŘ ŀŎŎƻƳƳƻŘŀǘŜŘ ƛƴ ŀǊŜŀǎ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ Ƴŀƛƴ 
ōǳǎōŀǊ ŎƘŀƳōŜǊΦ  

 

!ƭƭ ōǳǎōŀǊǎ ǎƘŀƭƭ ōŜ ŀƛǊπƛƴǎǳƭŀǘŜŘΣ ǿƛǘƘ ǘƛƴƴŜŘ ŀƴŘ ōƻƭǘŜŘ ŎƻƴƴŜŎǘƛƻƴǎΣ ŎƭŜŀǊƭȅ ǇŀƛƴǘŜŘ ƛƴ ŎƻǊǊŜŎǘ ŎƻƭƻǳǊ 
ƻŦ ǊŜŘΣ ȅŜƭƭƻǿΣ ōƭǳŜ ƻŦ ǘƘŜ ǇƘŀǎŜ ŀƴŘ ōƭŀŎƪ ŦƻǊ ǘƘŜ ƴŜǳǘǊŀƭΦ  

 

Lǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜΣ ōȅ ǊŜƳƻǾƛƴƎ ŎƻǾŜǊǎΣ ǘƻ ǊŜŀŘƛƭȅ Ǝŀƛƴ ŀŎŎŜǎǎ ǘƻ ŀƭƭ ōǳǎōŀǊΣ ǊƛǎŜǊΣ ŀƴŘ ŘǊƻǇǇŜǊ Ƨƻƛƴǘǎ 
ƛƴ ƻǊŘŜǊ ǘƻ ŎƘŜŎƪ ǘƛƎƘǘƴŜǎǎ ƻŦ ƴǳǘǎ ŀƴŘ ōƻƭǘǎΦ  

 

¢ƘŜ ŦǊŀƳŜǿƻǊƪ ŀƴŘ ŎŀōƭŜ ŀǊƳƻǳǊƛƴƎ ŎƭŀƳǇǎ ǎƘŀƭƭ ōŜ ŜŦŦƛŎƛŜƴǘƭȅ ōƻƴŘŜŘ όǿƛǘƘ Ŏƻƴǘƛƴǳƻǳǎ ŎƻǇǇŜǊ ǎǘǊƛǇύ 
ƳŜŎƘŀƴƛŎŀƭƭȅ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭƭȅ ǘƻ ǘƘŜ ōǳƛƭŘƛƴƎ ŀƴŘ ǎǿƛǘŎƘōƻŀǊŘ Ƴŀƛƴ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳΦ ! ƘƛƎƘ 
ŎƻƴŘǳŎǘƛǾƛǘȅ ŎƻǇǇŜǊ ŜŀǊǘƘ ōŀǊ ǎƘŀƭƭ ōŜ ōƻƭǘŜŘ ŀƴŘ ŜŦŦƛŎƛŜƴǘƭȅ ōƻƴŘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴ ŦǊŀƳŜ ǘƻ Ǌǳƴ ǘƘŜ Ŧǳƭƭ 



 

псп 

 

ƭŜƴƎǘƘ ƻŦ ŜŀŎƘ ǇŀƴŜƭΦ ¢Ƙƛǎ ǎƘŀƭƭ ōŜ ŎƻƭƻǊ ŎƻŘŜŘ ȅŜƭƭƻǿκƎǊŜŜƴΦ CƭŜȄƛōƭŜ ŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ 
ŎƻƴŘǳŎǘƻǊǎκōƻƴŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ ƘƛƴƎŜŘ ŘƻƻǊǎ ŀƴŘ ǎǿƛƴƎ ǇŀƴŜƭǎ  

 

3.6.12 Balance  

 

¢ƘŜ ŜƴǘƛǊŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ōŀƭŀƴŎŜŘ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
ŎŀǊǊȅ ƻǳǘ ǎǳŎƘ ŀƭǘŜǊŀǘƛƻƴǎ ǘƻ ǎǿƛǘŎƘōƻŀǊŘ ŎƻƴƴŜŎǘƛƻƴǎ ŀǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ōŀƭŀƴŎŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

 

3.6.13 Circuit Lists  

 

¢ƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǘȅǇŜŘ ŎƛǊŎǳƛǘ ƭƛǎǘ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ŀ ŎŀǊŘ 
ǿƛǘƘƛƴ ŀ ǘǊŀƴǎǇŀǊŜƴǘ ŜƴǾŜƭƻǇ ŦƛȄŜŘ ǘƻ ǘƘŜ ƛƴǎƛŘŜ ŘƻƻǊ ƻǊ ŜŀŎƘ ǇŀƴŜƭ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘΦ ¢ƘŜ ŦƻǊƳ 
ƻŦ ǘƘŜ ŎƘŀǊǘ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŜǘŀƛƭǎΥ 

όƛύ LƴŎƻƳƛƴƎ ŎŀōƭŜ ǘȅǇŜ ŀƴŘ ǎƛȊŜ ƛƴŎƭǳŘƛƴƎ ŀƴȅ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛǾŜ ŎƻƴŘǳŎǘƻǊ  

όƛƛύ {ƛȊŜ ŀƴŘ ǘȅǇŜ ƻŦ ƛƴŎƻƳƛƴƎ ǇǊƻǘŜŎǘƛǾŜ ŘŜǾƛŎŜ  

όƛƛƛύ aŜŀǎǳǊŜŘ ǾŀƭǳŜǎ ƻŦ ŜŀǊǘƘ Ŧŀǳƭǘ ƭƻƻǇ ƛƳǇŜŘŀƴŎŜ ŀƴŘ ǇǊƻǎǇŜŎǘƛǾŜ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ŎǳǊǊŜƴǘ ŀǘ ǘƘŜ 
ōƻŀǊŘ  

όƛǾύ {ƛȊŜ ŀƴŘ ǘȅǇŜ ƻŦ ǇǊƻǘŜŎǘƛǾŜ ŘŜǾƛŎŜ ƻƴ ŀƭƭ ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘǎ  

όǾύ {ƛȊŜ ŀƴŘ ǘȅǇŜ ƻŦ ŎŀōƭŜǎ ƻƴ ŀƭƭ ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘǎ ƛƴŎƭǳŘƛƴƎ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛǾŜ ŎƻƴŘǳŎǘƻǊǎΦ  

όǾƛύ .ƭƻŎƪ ƭŀȅƻǳǘ ƻŦ ǎǿƛǘŎƘōƻŀǊŘ ŎƻƳǇƻƴŜƴǘǎ ǘƻ ŀǎǎƛǎǘ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘŀŦŦ ƛƴ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΣ 
ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŦǳƴŎǘƛƻƴ ƻŦ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘΦ  

3.7  Motor Starters  

 

3.7.1 General  

 

!ƭƭ ǎǘŀǊǘŜǊǎ ŀƴŘ ŎƻƴǘǊƻƭƭŜǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎ ǘƻ .{ рут ŀƴŘκƻǊ .{ ттрΤ tŀǊǘ нΣ ŀƴŘ .{ рпнпΥ 
tŀǊǘ мΣ ŀƴŘ ǎƘŀƭƭ ŦƻǊƳ ŎƻƳǇƭŜǘŜ ƛƴŘƛǾƛŘǳŀƭ ǇŀŎƪŀƎŜ ǳƴƛǘǎ ƻǊ ŎƻƳǇƭŜǘŜ ǳƴƛǘǎ ǿƛǘƘƛƴ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎΦ  

 

¢ƘŜ ŎƻƴǘǊƻƭ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ŀǊǊŀƴƎŜƳŜƴǘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǘȅǇŜΣ ǎƛȊŜΣ ǾƻƭǘŀƎŜ ŀƴŘ Řǳǘȅ ŎŀǇŀōƛƭƛǘȅ 
ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ƳƻǘƻǊ ŀƴŘ ǘƘŜ ǎǳǇǇƭƛŜǊ ǎƘŀƭƭ ǎǘŀǘŜ ƛƴ ŘŜǘŀƛƭ ǘƘŜ ŎƻƴǘǊƻƭ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ŜǉǳƛǇƳŜƴǘ ǿƘƛŎƘ 
ƘŜ ǇǊƻǇƻǎŜǎ ǘƻ ǳǎŜ ŦƻǊ ŜŀŎƘ ǘȅǇŜ ŀƴŘ ǎƛȊŜ ƻŦ ƳƻǘƻǊΦ  

 

¢ƘŜ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǘǊƛǇƭŜ ǇƻƭŜ ŀƛǊ ōǊŜŀƪŜǊ ǘȅǇŜΦ ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΣ ŦƻǊ ƳƻǘƻǊǎ ǳǇ ǘƻ ŀƴŘ 
ƛƴŎƭǳŘƛƴƎ тΦр ƪ² ǘƘŜ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ Ϧ5ƛǊŜŎǘπƻƴπ[ƛƴŜϦ ǘȅǇŜ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ǘƘŜ ǊŜƭŜǾŀƴǘ 
ƳƻǘƻǊ мр ǘƛƳŜǎ ǇŜǊ ƘƻǳǊΣ ǎǳƛǘŀōƭŜ ŦƻǊ ǊŜƳƻǘŜ ŀǳǘƻƳŀǘƛŎ ŀƴŘ ƭƻŎŀƭ ǇǳǎƘ ōǳǘǘƻƴ Ƴŀƴǳŀƭ ƻǇŜǊŀǘƛƻƴΦ  

 



 

пср 

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΣ ŦƻǊ ƳƻǘƻǊǎ ƻǾŜǊ тΦр ƪ² ǘƘŜ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ ŎǳǊǊŜƴǘ ƭƛƳƛǘƛƴƎ ǘȅǇŜ ǎǳƛǘŀōƭŜ 
ŦƻǊ ǊŜƳƻǘŜΣ ŀǳǘƻƳŀǘƛŎ ŀƴŘ ƭƻŎŀƭ Ƴŀƴǳŀƭ ƻǇŜǊŀǘƛƻƴΦ ¢ƘŜ ǘȅǇŜ ƻŦ ǎǘŀǊǘŜǊ ǎƘŀƭƭ ōŜ ǎŜƭŜŎǘŜŘ ǿƛǘƘ ŘǳŜ 
ǊŜƎŀǊŘ ǘƻ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƭƻŀŘ ōŜƛƴƎ ŘǊƛǾŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǎǘŀǊǘƛƴƎ ŎǳǊǊŜƴǘ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ нΦр 
ǘƛƳŜǎ ǘƘŜ Ŧǳƭƭ ƭƻŀŘ ŎǳǊǊŜƴǘΦ /ǳǊǊŜƴǘ ƭƛƳƛǘƛƴƎ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ YƻǊƴŘƻŦŦŜǊ ŀǳǘƻǘǊŀƴǎŦƻǊƳŜǊ ƻǊ ǎǘŀǊ 
ŘŜƭǘŀ ǘȅǇŜΦ 9ƭŜŎǘǊƻƴƛŎ ǎƻŦǘ ǎǘŀǊǘ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ǎǘŀǊǘǎ ǇŜǊ ƘƻǳǊǎ ŦƻǊ ŜŀŎƘ 
ƳƻǘƻǊ ǊŀǘƛƴƎ ǎƘŀƭƭ ōŜ ǎǘŀǘŜŘΣ ǘƘƛǎ ƎŜƴŜǊŀƭƭȅ ōŜƛƴƎ ŀ ƳƛƴƛƳǳƳ ƻŦ рΦ 5Ŝǘŀƛƭǎ ŀǊŜ ǘƻ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 5ŀǘŀ 
{ŎƘŜŘǳƭŜǎΦ  

 

Lƴ ƎŜƴŜǊŀƭ ŜŀŎƘ ƳƻǘƻǊ ǎǘŀǊǘŜǊ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōŀǎƛŎ ŜǉǳƛǇƳŜƴǘΥ  

ω 5ƻƻǊ ƛƴǘŜǊƭƻŎƪŜŘΣ Ŧŀǳƭǘ ƳŀƪŜκƭƻŀŘ ōǊŜŀƪΣ ƻƴ ƭƻŀŘΣ ƛƴŎƻƳƛƴƎ Ƴŀƛƴ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊΦ  

ω /ƻƴǘŀŎǘƻǊǎ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŀƛǊ ōǊŜŀƪ ǘȅǇŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀǊŎ ŎƘǳǘŜǎΣ ƳŀƎƴŜǘƛŎ ōƭƻǿ ƻǳǘǎ ŀƴŘ 
ƘŜŀǾȅ ƘŀǊŘ ŘǊŀǿƴ ŎƻǇǇŜǊ Ƴŀƛƴ ŎƻƴǘŀŎǘΦ LƴǘŜǊƭƻŎƪǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇǊŜǾŜƴǘ ǎƛƳǳƭǘŀƴŜƻǳǎ ŎƭƻǎǳǊŜ 
ƻŦ ǘƘŜ ǎǘŀǊ ŀƴŘ Ǌǳƴ ŎƻƴǘŀŎǘƻǊǎΦ  

ω ¢ƛƳƛƴƎ ǊŜƭŀȅΣ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘΣ ǎƘŀƭƭ ōŜ ǳƭǘǊŀǎƻƴƛŎ ŀƭƭȅπƻǇŜǊŀǘŜŘ ŎƻƴǘǊƻƭƭŜŘ ǘƛƳƛƴƎ ƻŦ ŎƻƴǘŀŎǘƻǊ 
ǎŜǉǳŜƴŎŜΤ ŀ Ŧǳƭƭȅ ŀŘƧǳǎǘŀōƭŜ ŜŘŘȅ ŎǳǊǊŜƴǘ ǊŜǘŀǊŘƛƴƎ ƳŜŎƘŀƴƛǎƳ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ 
ǎǳƛǘ ǘƘŜ ƴŀǘǳǊŜ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ ƳƻǘƻǊΦ  

ω /ƻƴǘƛƴǳƻǳǎƭȅ ǊŀǘŜŘ ƻǇŜǊŀǘƛƴƎ Ŏƻƛƭ όǾƻƭǘŀƎŜ ǘƻ ǎǳƛǘ ŎƻƴǘǊƻƭ ŎƻƴŘƛǘƛƻƴǎ ƻŦ нол ±ύΦ  

ω !ǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎ ŦƻǊ ǊŜƳƻǘŜ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ  

ω !ŘƧǳǎǘŀōƭŜ ƻǾŜǊ ǾƻƭǘŀƎŜ ǊŜƭŀȅ ǳƴƛǘ  

ω !ŘƧǳǎǘŀōƭŜ ǳƴŘŜǊ ǾƻƭǘŀƎŜ ǊŜƭŀȅ ǳƴƛǘ  

ω hǾŜǊƭƻŀŘ ǊŜƭŀȅ ŘŜǾƛŎŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŀŘƧǳǎǘƳŜƴǘ ǿƛǘƘ ŎŀƭƛōǊŀǘƛƻƴ ǇƭŀǘŜǎ ǎŎŀƭŜŘ ƛƴ ŀƳǇŜǊŜǎΦ ! ŘƻƻǊ 
ƳƻǳƴǘŜŘ ǊŜǎŜǘ ŦŀŎƛƭƛǘȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ  

ω /ƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ŦǳǎŜǎ ŀƴŘ ƭƛƴƪǎ  

ω wŜƭŀȅ ǘƻ ǇǊƻǘŜŎǘ ŀƎŀƛƴǎǘ ǎƛƴƎƭŜ ǇƘŀǎƛƴƎΦ  

ω !ƳƳŜǘŜǊ ƻŦ ǘƘŜ ƳƻǾƛƴƎ ƛǊƻƴ ǘȅǇŜ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ǎǘŀǊǘŜǊ ŀƴŘ ƻǇŜǊŀǘŜŘ ōȅ ŀ ŎǳǊǊŜƴǘ 
ǘǊŀƴǎŦƻǊƳŜǊΣ ǿƘŜǊŜ ƧǳǎǘƛŦƛŜŘ ōȅ ǊŀǘƛƴƎΣ ŀƴŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǇƘŀǎŜ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘΦ  

ω ±ƻƭǘƳŜǘŜǊ ǿƛǘƘ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘ ǘƻ ǎƘƻǿ ōƻǘƘ ǇƘŀǎŜ ǘƻ ƴŜǳǘǊŀƭ ǾƻƭǘŀƎŜ ŀƴŘ ǇƘŀǎŜ ǘƻ ǇƘŀǎŜ 
ŀŎǊƻǎǎ ŀƭƭ ǇƘŀǎŜǎΦ 

ω tǊƻǾƛǎƛƻƴ ŦƻǊ ǊŜƳƻǘŜ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ōǳǘǘƻƴΣ Ŧƭƻŀǘ ŎƻƴǘǊƻƭǎΣ ŜǘŎΦΦ  

ω IƻǳǊǎ Ǌǳƴ ŎƻǳƴǘŜǊ  

ω !ƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊ ǿƛǘƘ ǘƘŜǊƳƻǎǘŀǘƛŎ ŎƻƴǘǊƻƭ  

ω {ǳǇǇƭȅ ƻƴΣ wǳƴƴƛƴƎ ŀƴŘ ¢ǊƛǇǇŜŘ ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘ  

ω tƘŀǎŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƭƛƎƘǘǎ 

ω ¢Ŝǎǘ ŦŀŎƛƭƛǘȅ  

ω IŀƴŘκƻŦŦκƳŀƴǳŀƭ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘŜǎ ŀǎ ǊŜǉǳƛǊŜŘΦ  

ω aƻǘƻǊ ǿƛƴŘƛƴƎ ƻǾŜǊπǘŜƳǇŜǊŀǘǳǊŜ ǊŜƭŜŀǎŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ 
ǘƘŜǊƳƛǎǘƻǊ ǇǊƻǘŜŎǘƛƻƴ  



 

псс 

 

ω 5ǳǘȅ ǎŜƭŜŎǘƛƻƴ ǎǿƛǘŎƘ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜ  

ω aŀƴǳŀƭ {ǘƻǇκ{ǘŀǊǘ ǇǳǎƘπōǳǘǘƻƴǎ  

ω wŜƭŀȅǎ ǘƻ ƻǇŜǊŀǘŜ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ŀƴǘƛπǾƛōǊŀǘƛƻƴ ǇǊƻǘŜŎǘƛƻƴ ƻƴ ƭŀǊƎŜǊ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘΦ  

ω wŜƭŀȅǎ ǘƻ ƻǇŜǊŀǘŜ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ōŜŀǊƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ǘƘŜǊƳƻŎƻǳǇƭŜǎ ƻƴ ƭŀǊƎŜǊ ǾŜǊǘƛŎŀƭ 
ǎǇƛƴŘƭŜ ƳƻǘƻǊǎ ŀǊŜ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘΦ  

ω [ŜǾŜƭ ŎƻƴǘǊƻƭ ǊŜƭŀȅǎ ǘƻ ǎǘŀƎƎŜǊ ǘƘŜ ǎǘŀǊǘƛƴƎ ŀƴŘ ǎǘƻǇǇƛƴƎ ƻŦ ǇǳƳǇǎ ǘƻ ŜƴŀōƭŜ ǘƘŜ ǎȅǎǘŜƳ ŀǾƻƛŘ 
Ƴŀƴȅ ǇǳƳǇǎ ǎǘŀǊǘƛƴƎ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ ǘƘǳǎ ƻǾŜǊƭƻŀŘƛƴƎ ǘƘŜ ǎȅǎǘŜƳΦ LŦ ƴŜŎŜǎǎŀǊȅ t[/ ŎƻƴǘǊƻƭ ǎƘŀƭƭ ōŜ 
ƛƴŎƻǊǇƻǊŀǘŜŘ ǘƻ ŀŎƘƛŜǾŜ ǘƘƛǎΦ 

 

ϝ ¢ƘŜǎŜ ŦŀŎƛƭƛǘƛŜǎ ǎƘŀƭƭ ōŜ ŘƻƻǊ ƳƻǳƴǘŜŘΦ  

 

9ŀŎƘ ǎǘŀǊǘŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ǘŜǎǘ ŦŀŎƛƭƛǘȅ ŜƴŀōƭƛƴƎ ǘƘŜ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘǎ ǘƻ ōŜ ŜƴŜǊƎƛȊŜŘ ƻƴƭȅ 
ǿƘŜƴ ǘƘŜ ǎǘŀǊǘŜǊ ƛǎƻƭŀǘƻǊ ŀƴŘ ŎǳōƛŎƭŜ ŘƻƻǊ ŀǊŜ ƻǇŜƴΦ Lǘ ǎƘŀƭƭ ƴƻǘ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ŎƭƻǎŜ ǘƘŜ ŎǳōƛŎƭŜ ŘƻƻǊ 
ǿƛǘƘ ǘƘŜ ǘŜǎǘ ŦŀŎƛƭƛǘȅ ǎǘƛƭƭ ǎǿƛǘŎƘŜŘ ƻƴΦ  

 

DŜƴŜǊŀƭ ƭŀȅƻǳǘǎ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎΣ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΣ ŜǘŎΦ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ 
ŎƻƳƳŜƴŎƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜΦ ¢ƘŜ Ŧƛƴŀƭ ƭŀȅƻǳǘ ƻŦ ŀƭƭ ǎǿƛǘŎƘōƻŀǊŘǎΣ ǇŀƴŜƭǎΣ ŜǘŎΦ ǎƘŀƭƭ ōŜ ǘƻ ǎǳƛǘ ǘƘŜ ƳƻǘƻǊ 
ƭƻŀŘǎΣ ǎǘŀƴŘōȅ ŘƛŜǎŜƭ ǎŜǘǎ ŀƴŘ ƳƻŘŜ ƻŦ ƻǇŜǊŀǘƛƻƴΦ  

 

{ǳƛǘŀōƭŜ ǊŜƭŀȅǎ ŀƴŘ ǘƛƳŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǎƛƳǳƭǘŀƴŜƻǳǎ ǎǘŀǊǘƛƴƎ ƻŦ ǘƘŜ ǇǳƳǇ ǎŜǘǎ 
ǳƴƭŜǎǎ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ǎǘŀǊǘƛƴƎ 
ǎǳǊƎŜǎΦ  

 

3.7.2 Instruments, Indications and Alarm  

 

¢ƘŜ ƻǇŜǊŀǘƛƴƎ ǇǳǎƘ ōǳǘǘƻƴǎΣ ǎǿƛǘŎƘŜǎ ƻǊ ƘŀƴŘƭŜǎ ƻŦ ŀƭƭ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊǎΣ ƳƻǘƻǊ ǎǘŀǊǘŜǊǎΣ ƛǎƻƭŀǘƻǊǎΣ ŜǘŎΦ 
ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ŦǊƻƴǘ ƻŦ ŎǳōƛŎƭŜǎΣ ƻǊ ŦƻǊ ŎǳōƛŎƭŜǎ ƻŦ ǘƘŜ ŘŜǎƪ ǘȅǇŜΣ ƻƴ ǘƘŜ ŦŀŎŜ ƻŦ ǘƘŜ ŘŜǎƪΦ ¢ƘŜǊŜ 
ǎƘŀƭƭ ōŜ Ǿƛǎǳŀƭ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ϦhbϦ ŀƴŘ ϦhCCϦ ǇƻǎƛǘƛƻƴǎΦ ¢ƘŜ ǎǘƻǇ ǇǳǎƘπōǳǘǘƻƴǎ όŀƴŘ ǊŜƳƻǘŜ 
ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ōǳǘǘƻƴǎύ ǎƘŀƭƭ ōŜ ƻǇŜǊŀōƭŜ ŀǘ ŀƭƭ ǘƛƳŜǎ ŀƴŘ ŦƻǊ ŀƭƭ ƳƻŘŜǎ ƻŦ ƻǇŜǊŀǘƛƻƴΦ  

 

!ƭƭ ƻǇŜǊŀǘƛƻƴǎ ƻŦ Ŧŀǳƭǘ ŀƴŘ ŀƭŀǊƳ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭƭȅ ƛƴŘƛŎŀǘŜŘ ōȅ ƭŀƳǇǎ ƻƴ ǘƘŜ 
ŦŀǎŎƛŀ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘΦ Cŀǳƭǘ ŀƴŘ ŀƭŀǊƳ ƭƛƎƘǘǎ ǎƘŀƭƭ ǊŜƳŀƛƴ ƻƴ ǳƴǘƛƭ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ Ŧŀǳƭǘ ƻǊ ŀƭŀǊƳ 
ŎƻƴŘƛǘƛƻƴ Ƙŀǎ ōŜŜƴ ŎƭŜŀǊŜŘ ŀƴŘ ǘƘŜ ǎȅǎǘŜƳ ǊŜǎŜǘΦ !ƴ ŀǳŘƛōƭŜ ŀƭŀǊƳ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ƛƴŘƛŎŀǘŜ 
ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƴȅ ƳŀƧƻǊ Ŧŀǳƭǘ ƻǊ ŀƭŀǊƳ ŦǳƴŎǘƛƻƴΦ !ŎƪƴƻǿƭŜŘƎŜƳŜƴǘ ƻŦ ǘƘŜ ƳŀƧƻǊ Ŧŀǳƭǘ ƻǊ ŀƭŀǊƳ ŎƻƴŘƛǘƛƻƴ 
ǎƘŀƭƭ ŀƭǎƻ ŎŀƴŎŜƭ ǘƘŜ ŀǳŘƛōƭŜ ŀƭŀǊƳΦ  

 

LƴŘƛŎŀǘƛƴƎ ƭŀƳǇǎ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ŀ ƭŀƳǇ ǘŜǎǘ ŦŜŀǘǳǊŜ ǿƛǘƘ ŜƛǘƘŜǊ ƛƴŘƛǾƛŘǳŀƭ ǇǳǎƘ ǘƻ ǘŜǎǘ ƻǊ ŀ ŎƻƳƳƻƴ 
ƭŀƳǇ ǘŜǎǘ ōǳǘǘƻƴΦ  



 

пст 

 

 

[ŀƳǇǎ ƻƴ ƻǳǘŘƻƻǊ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǎƘŀŘŜŘ ŦǊƻƳ ǎǳƴƭƛƎƘǘ ǎƻ ǘƘŀǘ ǘƘŜƛǊ ƻǇŜǊŀǘƛƻƴ Ŏŀƴ ōŜ ŎƭŜŀǊƭȅ ǎŜŜƴ 
ŀǘ ŀƭƭ ǘƛƳŜǎ ƻŦ ǘƘŜ ŘŀȅΦ  

 

tǳǎƘ ōǳǘǘƻƴǎ ŦƛǘǘŜŘ ƻƴ ǘƘŜ ǇŀƴŜƭ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎƘǊƻǳŘŜŘ ǘȅǇŜΣ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ŀƴŘ ǎƘŀƭƭ 
ƘŀǾŜ ŀ ƭŀōŜƭ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜƛǊ ŦǳƴŎǘƛƻƴΦ  

 

LƴŘƛŎŀǘƛƴƎ ƭŀƳǇǎ ƻƴ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ нл҈ Ŏƻƴǘƛƴǳƻǳǎ ƻǾŜǊ ǾƻƭǘŀƎŜ ŀƴŘ 
ǎƘŀƭƭ ōŜ ǎƻ ŘŜǎƛƎƴŜŘ ǘƘŀǘ ǘƘŜ ƘŜŀǘ ŦǊƻƳ ǘƘŜ ōǳƭō ŘƻŜǎ ƴƻǘ ŘƛǎŎƻƭƻǊ ǘƘŜ ǇŀƴŜƭΦ  

 

LƴŘƛŎŀǘƛƴƎ ƭŀƳǇǎ ŦƛǘǘŜŘ ƛƴǘƻ ǘƘŜ ŦŀǎŎƛŀǎ ƻŦ ǎǿƛǘŎƘ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘ ŎǳōƛŎƭŜǎ ƻǊ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ 
ǾŜƴǘƛƭŀǘŜŘΦ  

 

[ŀƳǇǎ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ǊŜǇƭŀŎŜŀōƭŜ ŦǊƻƳ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ǇŀƴŜƭ ōȅ Ƴŀƴǳŀƭ ƳŜŀƴǎ ǇǊŜŦŜǊŀōƭȅ ǿƛǘƘƻǳǘ ǘƘŜ 
ǳǎŜ ƻŦ ŜȄǘǊŀŎǘƻǊǎΦ  

 

¢ƘŜ ōŜȊŜƭ ƻŦ ƳŜǘŀƭ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ƳŀǘŜǊƛŀƭ ƘƻƭŘƛƴƎ ǘƘŜ ƭŀƳǇ Ǝƭŀǎǎ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ŦƛƴƛǎƘ 
ŀƴŘ Ŝŀǎƛƭȅ ǊŜƳƻǾŀōƭŜ ŦǊƻƳ ǘƘŜ ōƻŘȅ ƻŦ ǘƘŜ ŦƛǘǘƛƴƎ ǎƻ ŀǎ ǘƻ ǇŜǊƳƛǘ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ƭŀƳǇ ŀƴŘ ƭŀƳǇ ƎƭŀǎǎΦ  

 

¢ƘŜ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊ ŀƴŘ Ŧƛǘ ƛƴǘƻ ŀ ǎǘŀƴŘŀǊŘ ŦƻǊƳ ƻŦ ƭŀƳǇ ƘƻƭŘŜǊΦ ¢ƘŜ ǊŀǘŜŘ ƭŀƳǇ ǾƻƭǘŀƎŜ ǎƘƻǳƭŘ ōŜ 
мл ǇŜǊ ŎŜƴǘ ƛƴ ŜȄŎŜǎǎ ƻŦ ǘƘŜ ŀǳȄƛƭƛŀǊȅ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜΣ ǿƘŜǘƘŜǊ !/ ƻǊ 5/Φ CƻǊ !/ ŎƛǊŎǳƛǘǎ ƭŀƳǇ ǳƴƛǘǎ ǎƘŀƭƭ 
ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ммл ± ǎǳǇǇƭȅ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŀƴ ƛƴǘŜƎǊŀƭ ǘǊŀƴǎŦƻǊƳŜǊ ǇǊƻǾƛŘƛƴƎ ŀ с ± ǎǳǇǇƭȅ ǘƻ ǘƘŜ 
ƭŀƳǇΦ  

 

¢ƘŜ ƭŀƳǇ ƎƭŀǎǎŜǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ мотс ŀƴŘ .{ плфф ŀƴŘ ŀǊŜ ǘƻ ōŜ ƛƴ ǎǘŀƴŘŀǊŘ ŎƻƭƻǳǊǎΣ ǊŜŘΣ ƎǊŜŜƴΣ 
ōƭǳŜΣ ǿƘƛǘŜ ŀƴŘ ŀƳōŜǊΦ ¢ƘŜ ŎƻƭƻǳǊ ƛǎ ǘƻ ōŜ ƛƴ ǘƘŜ Ǝƭŀǎǎ ŀƴŘ ƴƻǘ ŀƴ ŀǇǇƭƛŜŘ ŎƻŀǘƛƴƎ ŀƴŘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ 
ŎƻƭƻǳǊŜŘ ƎƭŀǎǎŜǎ ŀǊŜ ƴƻǘ ǘƻ ōŜ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜΦ ¢ǊŀƴǎǇŀǊŜƴǘ ǎȅƴǘƘŜǘƛŎ ƳŀǘŜǊƛŀƭǎ Ƴŀȅ ōŜ ǳǎŜŘ ƛƴǎǘŜŀŘ 
ƻŦ ƎƭŀǎǎΣ ǇǊƻǾƛŘŜŘ ǎǳŎƘ ƳŀǘŜǊƛŀƭǎ ƘŀǾŜ Ŧŀǎǘ ŎƻƭƻǳǊǎ ŀƴŘ ŀǊŜ ŎƻƳǇƭŜǘŜƭȅ ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ ƛƴ ǘǊƻǇƛŎŀƭ 
ŎƭƛƳŀǘŜǎ ŀƴŘ ǊŜƳŀƛƴ ǳƴŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ƭŀƳǇ ǘŜƳǇŜǊŀǘǳǊŜΦ  

 

¢ƻ ŎƻƳǇƭȅ ǿƛǘƘ .{ плффΣ ŀǎ ŀ ƎŜƴŜǊŀƭ ǇǊƛƴŎƛǇƭŜΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƭƻǳǊǎ ǎƘŀƭƭ ōŜ ŀŘƻǇǘŜŘΥ  

DǊŜŜƴ π {ǳǇǇƭȅ ŀǾŀƛƭŀōƭŜ ōǳǘ ǎǿƛǘŎƘΣ ǎǘŀǊǘŜǊΣ ŜǘŎΦΣ ƛƴ ǘƘŜ ƻǇŜƴ Ǉƻǎƛǘƛƻƴ  

²ƘƛǘŜπ{ǿƛǘŎƘ ƻǊ ǎǘŀǊǘŜǊΣ ŜǘŎΦΣ ŎƭƻǎŜŘ ŀƴŘ Ǉƭŀƴǘ ǊǳƴƴƛƴƎ ŎƻǊǊŜŎǘƭȅ  

wŜŘπ hǾŜǊƭƻŀŘ ǘǊƛǇǎ ƻǇŜǊŀǘŜŘ ƻǊ ƳŀƧƻǊ Ŧŀǳƭǘ ƻƴ Ǉƭŀƴǘ  

!ƳōŜǊ π ²ŀǊƴƛƴƎ ǎƛƎƴŀƭΣ ƛΦŜΣ ƻǾŜǊƭƻŀŘƛƴƎ ƻŦ ƳŀŎƘƛƴŜΣ ƘƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜΣ ŜǘŎΦ  

.ƭǳŜπ !ǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ƻǘƘŜǊ ƛƴŘƛŎŀǘƛƻƴ  



 

псу 

 

 

LƴŘƛŎŀǘƛƴƎ ƭŀƳǇǎ ŀƴŘ ǇǳǎƘ ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ŎƭƻǳǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ то ŀƴŘ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ŀǎ 
ŦƻƭƭƻǿǎΥ  

 

Indicating Lamps      Colours  

 hƴ       ²ƘƛǘŜ  

 hŦŦ       DǊŜŜƴ  

 Cŀǳƭǘ       wŜŘ  

 !ƭŀǊƳǎ      ¸Ŝƭƭƻǿκ!ƳōŜǊ  

 IŜŀǘŜǊǎ      .ƭǳŜ  

 

Push Buttons       Colour  

 {ǘŀǊǘ       DǊŜŜƴ  

 {ǘƻǇ      wŜŘ  

 !ƭŀǊƳ !ŎŎŜǇǘ !ŎƪƴƻǿƭŜŘƎƳŜƴǘ   .ƭŀŎƪ  

 9ƳŜǊƎŜƴŎȅ {ǘƻǇ     wŜŘ  

 

! ǎŜǇŀǊŀǘŜ ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘ ƻǊ ƻǘƘŜǊ ƳŜŀƴǎ ƻŦ ƛƴŘƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ǎŜǇŀǊŀǘŜ ƳƻǘƻǊ 
ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜ ǘƻ ƛƴŘƛŎŀǘŜ ŀŎǘƛǾŀǘŜŘΦ  

 

[ƛǾŜ ƭƛƴŜ ƛƴŘƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ŀƭƭ ǇŀƴŜƭǎ ǎƻ ǘƘŀǘ ǘƘŜ ǎǳǇǇƭȅ ǎǘŀǘǳǎ ƛƴ ŀƭƭ ŎƻƳǇƻǳƴŘǎΣ ǇǳƳǇǎ 
ǎǘŀǘƛƻƴǎ ƻǊ ŦŀŎƛƭƛǘƛŜǎ ƛǎ ǊŜŀŘƛƭȅ ŀǾŀƛƭŀōƭŜ ǘƻ ƻǇŜǊŀǘƻǊǎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘŀŦŦΦ  

 

LƴŘƛŎŀǘƛƴƎ ƭƛƎƘǘ ōŜȊŜƭǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ǇƭŀǎǘƛŎ ǿƛƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŀōƭŜΦ  

  

!ƭƭ ŜƭŜŎǘǊƛŎŀƭ ƛƴŘƛŎŀǘƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ уфΣ.{ осфо ŀƴŘ L9/ рмΣ ōŜ ƻŦ ǘƘŜ ƳƻǾƛƴƎ ƛǊƻƴ 
ǎǇǊƛƴƎ ŎƻƴǘǊƻƭƭŜŘ ǘȅǇŜ ǎŜƭŦ ŎƻƴǘŀƛƴŜŘ ƛƴǎǘǊǳƳŜƴǘǎ ǘƻ /ƭŀǎǎ мΦр ƻǊ ōŜǘǘŜǊΦ LƴǎǘǊǳƳŜƴǘ ǎƛȊŜ ǎƘŀƭƭ ōŜ фс 
ƳƳ ǎǉǳŀǊŜ ǿƛǘƘ ǉǳŀŘǊŀƴǘ ǎŎŀƭŜΦ  

 

!ƭƭ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ōŀŎƪπŎƻƴƴŜŎǘŜŘ ƳŜŎƘŀƴƛǎƳǎ ǿŜƭƭ ǇǊƻǘŜŎǘŜŘ ōȅ ǎǘǊƻƴƎ ŎŀǎŜǎ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ 
ŜŀǊǘƘŜŘ ŀƴŘ Ŧǳƭƭȅ ƛƴǎǳƭŀǘŜŘΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ǊŜŀŘŀōƭŜ ǿƛǘƘ ōƭŀŎƪ ƳŀǊƪƛƴƎǎ ƻƴ ŀ ǿƘƛǘŜ ōŀŎƪƎǊƻǳƴŘΦ 
! ǊŜŘ ǇƻƛƴǘŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΣ ŀŘƧǳǎǘŀōƭŜ όǿƛǘƘ ŀ ǘƻƻƭύ ŦǊƻƳ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΣ ǘƻ ƛƴŘƛŎŀǘŜ 
ǘƘŜ ƴƻǊƳŀƭ ƻǊ ƳŀȄƛƳǳƳ ǊŜŀŘƛƴƎΦ  

 



 

псф 

 

LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ƎǊŀŘŜ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳŜŀƴǎ ƻŦ ȊŜǊƻ ŀŘƧǳǎǘƳŜƴǘ ŦǊƻƳ ǘƘŜ ŦǊƻƴǘ 
ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ŘƛǎƳŀƴǘƭƛƴƎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǎǳǎǘŀƛƴƛƴƎ ǘƘŜ ƴƻǊƳŀƭ Ŧǳƭƭ ƭƻŀŘ ŎǳǊǊŜƴǘΣ 
ǾƻƭǘŀƎŜΣ όǾƛŀ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊ ƻŦ ƻǘƘŜǊ ǘǊŀƴǎŘǳŎŜǊ ŀǎ ƴŜŎŜǎǎŀǊȅύ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ōŜ ŘŀƳŀƎŜŘ ōȅ ǘƘŜ 
ŜŦŦŜŎǘǎ ƻŦ Ŧŀǳƭǘǎ ƛƴ ǘƘŜ ǎȅǎǘŜƳ ōŜƛƴƎ ƳƻƴƛǘƻǊŜŘΦ {ŎŀƭŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ нтлл ǘȅǇŜΦ  

 

!ƭƭ ǿƛǊƛƴƎΣ ǎǇŀŎŜ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎ ŀƴŘ ƻǘƘŜǊ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘŀǊƛŦŦ ƳŜǘŜǊǎΣ ŀƳƳŜǘŜǊǎΣ 
ǾƻƭǘƳŜǘŜǊǎΣ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘŜǎ ŀƴŘ ǘƘŜ ƭƛƪŜ ŀǎ ŀǇǇƭƛŎŀōƭŜΦ  

 

LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŦƭǳǎƘ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ŎǳōƛŎƭŜǎ ŀƴŘ ŜŦŦŜŎǘƛǾŜƭȅ ǎŜŀƭŜŘ ŀƎŀƛƴǎǘ ƛƴƎǊŜǎǎ ƻŦ ƳƻƛǎǘǳǊŜΣ 
Řǳǎǘ ŀƴŘ ƛƴǎŜŎǘǎΦ LƴǎǘǊǳƳŜƴǘ ƳƻǳƴǘƛƴƎ ƘŜƛƎƘǘ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ мΦул ƳŜǘŜǊǎ ŀōƻǾŜ ŦƭƻƻǊ ƭŜǾŜƭΦ ¦ƴƭŜǎǎ 
ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƛƴǎǘǊǳƳŜƴǘ Ŧǳƭƭ ǎŎŀƭŜ ŘŜŦƭŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ŀǘ ƭŜŀǎǘ мнл҈ ƻŦ ǘƘŜ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƴƎ 
Ǉƻƛƴǘ όƛΦŜΦ ƴƻƳƛƴŀƭ ǾƻƭǘŀƎŜ ƻǊ Ŧǳƭƭ ƭƻŀŘ ŎǳǊǊŜƴǘύΦ  

 

!ƭƭ ǊŜƭŀȅ ŎŀǎŜǎ ǎƘŀƭƭ ōŜ ōƭŀŎƪ Ǝƭŀǎǎ ŦƛƴƛǎƘΦ  

 

!ƭƭ ǾƻƭǘŀƎŜ ŎƛǊŎǳƛǘǎ ƻŦ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ōȅ ŀ ŦǳǎŜ ƛƴ ŜŀŎƘ ǳƴŜŀǊǘƘŜŘ ǇƘŀǎŜΣ ǎƛǘǳŀǘŜŘ ŀǎ 
ŎƭƻǎŜ ŀǎ ǇǊŀŎǘƛŎŀōƭŜ ǘƻ ǘƘŜ Ǉƻƛƴǘ ƻŦ ŎƻƴƴŜŎǘƛƻƴΦ  

 

±ƻƭǘŀƎŜ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ƎƛǾŜ ǇƘŀǎŜ ǘƻ ǇƘŀǎŜΣ ǇƘŀǎŜ ǘƻ ƴŜǳǘǊŀƭ ǊŜŀŘƛƴƎǎΦ ¢ƘŜ Ŏƭŀǎǎ ƻŦ ŀŎŎǳǊŀŎȅ 
ƻŦ ŀƭƭ ƳŜǘŜǎΣ ǾƻƭǘŀƎŜ ǘǊŀƴǎŦƻǊƳŜǊǎ ŀƴŘ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ  

 

±ƻƭǘƳŜǘŜǊǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƴƎ ŦǊƻƳ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǎƛŘŜ ƻŦ ǘƘŜ ммл ± ǾƻƭǘŀƎŜ ǘǊŀƴǎŦƻǊƳŜǊΦ  

 

!ƳƳŜǘŜǊǎ ƛƴ ƳƻǘƻǊ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǿƛǘƘǎǘŀƴŘƛƴƎ ǘƘŜ ǎǘŀǊƛƴƎ ŎǳǊǊŜƴǘ ƻŦ ǘƘŜ ƳƻǘƻǊǎ ŀƴŘ 
ǎƘŀƭƭ ƘŀǾŜ ŀ ŎƻƳǇǊŜǎǎŜŘ ƻǾŜǊƭƻŀŘ ǎŎŀƭŜ ŦƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΦ ¢ƘŜ Ŧǳƭƭ ƭƻŀŘ ŎǳǊǊŜƴǘ ǎƘŀƭƭ ōŜ ŘŜŦƛƴŜŘ ǿƛǘƘ ǊŜŘ 
ƭƛƴŜΦ ±ƻƭǘƳŜǘŜǊ ǎŎŀƭŜ ǎƘŀƭƭ ƘŀǾŜ ŀ ǊŜŘ ƭƛƴŜ ƛƴŘƛŎŀǘƛƴƎ ƴƻǊƳŀƭ ǾƻƭǘŀƎŜΦ  

 

/ǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ƘŀǾŜ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǊŀǘƛƴƎǎ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ǘƘƻǎŜ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘǎ ǿƛǘƘ ǿƘƛŎƘ ǘƘŜȅ 
ŀǊŜ ŎƻƴŎŜǊƴŜŘΣ ŀƴŘ ǎƘŀƭƭ Ŧǳƭƭȅ ŎƻƳǇƭȅ ǿƛǘƘ .{ офофΦ 

 

{ŜǇŀǊŀǘŜ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻǊ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŘǳǘƛŜǎΦ ¢ƘŜ ǊŀǘŜŘ 
ōǳǊŘŜƴ ƻŦ ŀƭƭ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ŀ ƳƛƴƛƳǳƳ ƻŦ мрл҈ ƻŦ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ ōǳǊŘŜƴ ǘƻ ōŜ 
ƛƳǇƻǎŜŘΦ  

 

!ƭƭ ǇǊƻǘŜŎǘƛǾŜ ǊŜƭŀȅǎΣ ǿƘŜǊŜ ǇǊƻǾƛŘŜŘΣ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƛƴŘƛŎŀǘƛƴƎ ŦƭŀƎǎΦ  

 



 

птл 

 

LƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŦƻǊ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ŘŜƭƛǾŜǊȅ ŀƴŘ ǎƘŀƭƭ 
ōŜ ǇŀŎƪŜŘ ƛƴ ŎŀǎŜ ŀƴŘ ǘǊŀƴǎǇƻǊǘŜŘ ŀƴŘ ŘŜƭƛǾŜǊŜŘ ǿƛǘƘ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ǎǿƛǘŎƘōƻŀǊŘΦ  

 

/ŀǇŀŎƛǘƻǊǎ ŦƻǊ ŎƻǊǊŜŎǘƛƴƎ ǇƻǿŜǊ ŦŀŎǘƻǊ ǎƘŀƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ǇŀƴŜƭΦ {ǳŎƘ ŎŀǇŀŎƛǘƻǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ 
Ŧǳƭƭȅ ǿƛǘƘ .{ мсрлΦ  

 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǇǳǎƘ ōǳǘǘƻƴǎ ƳƻǳƴǘŜŘ ƻƴ ƻǊ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ƳƻǘƻǊǎΣ 
ǿƘƛŎƘ ǎƘŀƭƭ ƭƻŎƪ ƻǳǘ ǘƘŜ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ŀƴŘ ǎƘŀƭƭ ǊŜǉǳƛǊŜ ŀ ƪŜȅ ǘƻ ǊŜǎŜǘ ǘƘŜ ŎƛǊŎǳƛǘΦ  

 

3.7.3 Control Panel Cabling  

 

/ƻƴǘǊƻƭ ǿƛǊƛƴƎ ŦƻǊ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΣ ǎǿƛǘŎƘƎŜŀǊΣ ŜǘŎΦΣ ǎƘŀƭƭ ōŜ слл Ǿƻƭǘ ƎǊŀŘŜ t±/ ƻǊ ·[t9 ƛƴǎǳƭŀǘŜŘ 
ƳǳƭǘƛπǎǘǊŀƴŘŜŘ ŎƻǇǇŜǊ ǿƛǊŜ ǘƻ .{ сллп ƻǊ .{ сллтΦ ¢ƘŜ ƳƛƴƛƳǳƳ ǎƛȊŜ ǎƘŀƭƭ ōŜ мΦр ƳƳн ǎǘǊŀƴŘŜŘ 
ŎƻƴŘǳŎǘƻǊΦ  

 

!ƭƭ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǊŜŦŜǊŜƴŎŜŘ ŀƴŘ ŘŜǘŀƛƭŜŘ ƻƴ ǘƘŜ ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳǎ ǘƻ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ  

 

Lǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ǘƻ Ǝŀƛƴ ŀŎŎŜǎǎ ǘƻ ŀƴȅ ǘŜǊƳƛƴŀƭ ƻŦ ŀƴȅ ŎƻƳǇƻƴŜƴǘ ǎƻ ŀǎ ǘƻ ōŜ ŀōƭŜ ǘƻ ǊŜƳƻǾŜ ŀƴŘ 
ǊŜǇƭŀŎŜ ǘƘŜ ǿƛǊŜ ŦǊƻƳ ǘƘŀǘ ǘŜǊƳƛƴŀƭ ǿƛǘƘƻǳǘ ǊŜŎƻǳǊǎŜ ǘƻ ǎǇŜŎƛŀƭ ǘƻƻƭǎΣ ŀƴŘ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ǘƻ ŘƛǎǘǳǊō 
ƻǘƘŜǊ ŎƻƳǇƻƴŜƴǘǎΦ  

 

!ƭƭ ǿƛǊƛƴƎ ǎƘŀƭƭ ōŜ ƴŜŀǘƭȅ Ǌǳƴ ōǳƴŎƘŜŘ ƛƴ ƴŜŀǘ ŦƻǊƳǎΦ !ƭƭ ǿƛǊƛƴƎ ŀŎŎŜǎǎƻǊƛŜǎ ƻŦ ǇƭŀǎǘƛŎ ƳŀǘŜǊƛŀƭǎΣ ǎǳŎƘ ŀǎ 
ŎƭŜŀǘǎΣ ŎƻƴŘǳƛǘǎΣ ǎǘǊŀǇǇƛƴƎΣ ŜǘŎΦΣ ǎƘŀƭƭ ōŜ ƴƻƴπŎƻǊǊƻŘƛōƭŜ ŀƴŘ ǊŜǎƛǎǘŀƴǘ ǘƻ ŦƭŀƳŜ ǇǊƻǇŀƎŀǘƛƻƴΦ  

 

/ǊƛƳǇŜŘ Ǉƛƴ ŜȄǘŜƴǎƛƻƴǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ŀƭƭ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ŎŀōƭŜǎ ǘƻ ǇǊŜǾŜƴǘ ǿŀƴŘŜǊƛƴƎ ǎǘǊŀƴŘǎ ōŜŦƻǊŜ 
ōŜƛƴƎ ƛƴǎŜǊǘŜŘ ƛƴǘƻ YƭƛǇǇƻƴ ǘȅǇŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎΦ 

 

/ŀōƭƛƴƎ ǎƘŀƭƭ ŜƴǘŜǊ ǘƘŜ ǇŀƴŜƭ ŦǊƻƳ ŀōƻǾŜ ƻǊ ōŜƭƻǿ ŀǎ ŀǇǇƭƛŎŀōƭŜ ŀƴŘ ŀǎ ǎǇŜŎƛŦƛŜŘ ŜƭǎŜǿƘŜǊŜ ƛƴ ǘƘŜ 
{ǇŜŎƛŦƛŎŀǘƛƻƴΦ /ŀōƭŜǎ ǎƘŀƭƭ ōŜ ǘŜǊƳƛƴŀǘŜŘ ǳǎƛƴƎ ŜȄǘŜǊƴŀƭ ōƻȄŜǎ ƻǊ ƛƴǘŜǊƴŀƭ ƎƭŀƴŘ ǇƭŀǘŜǎΦ  

 

²ƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ŎŀōƭŜ ǘǊŀȅ ǿƻǊƪ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǎǳǇǇƻǊǘƛƴƎ ŀƴŘ ŦƛȄƛƴƎ ŎŀōƭŜǎΣ ŀƴŘ Ŧǳƭƭ ƎƭŀƴŘƛƴƎ 
ŀƴŘ ǘŜǊƳƛƴŀǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŦŀŎƛƭƛǘƛŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ DƭŀƴŘ ǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƴƻǘ ƭŜǎǎ 
ǘƘŀƴ мрл ƳƳ ŀōƻǾŜ ǘƘŜ ŎǳōƛŎƭŜ ōƻǘǘƻƳΦ Lǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ǘŜǊƳƛƴŀǘŜ ŀƭƭ ŎŀōƭŜǎ ǿƛǘƘƻǳǘ ǊŜǉǳƛǊƛƴƎ 
ŀŎŎŜǎǎ ǘƻ ƭƛǾŜ ƛƴǘŜǊƛƻǊǎΦ  

 

tǊƛƳŀǊȅ ŎŀōƭƛƴƎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ƛǎƻƭŀǘŜŘ ŦǊƻƳ ŀƭƭ ŎƻƴǘǊƻƭ ǿƛǊƛƴƎΣ ŜǘŎΦΣ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ 
ōŜ ƭƛƪŜǿƛǎŜ ƛǎƻƭŀǘŜŘ ŦǊƻƳ ǇǊƛƳŀǊȅ ǘŜǊƳƛƴŀƭǎΦ  
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!ƭƭ ǘŜǊƳƛƴŀƭ ōƻŀǊŘǎ ŀƴŘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǘȅǇŜ ǇǊƻǾƛŘƛƴƎ ŀ ǇƻǎƛǘƛǾŜ ƳŜŎƘŀƴƛŎŀƭ ŎƭŀƳǇ ƻƴ 
ŎƻƴƴŜŎǘƛƻƴΦ ¢ŜǊƳƛƴŀƭǎ ŦƻǊ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƻŦ ŀƭƭ ŜȄǘŜǊƴŀƭ ŎŀōƭƛƴƎ ǎƘŀƭƭ ōŜ ǎƛǘǳŀǘŜŘ ƴŜŀǊ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ 
ƎƭŀƴŘ ǇƭŀǘŜ ŀƴŘ ŀǘ ŀ ƳƛƴƛƳǳƳ ŘƛǎǘŀƴŎŜ ƻŦ нлл ƳƳ ŦǊƻƳ ƛǘΦ  

 

{ŜǇŀǊŀǘŜ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ƛƴŎƻƳƛƴƎ ŀƴŘ ƻǳǘƎƻƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎ ŀƴŘ ƴƻǘ ƳƻǊŜ ǘƘŀƴ ǘǿƻ 
ǿƛǊŜǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴȅ ƻƴŜ ǘŜǊƳƛƴŀƭΦ 

 

{ǳǇǇƭƛŜǎ ŦƻǊ ǘƘŜ ƳƻǘƻǊ ƘŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ŎƻƴǘǊƻƭƭŜŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōȅ ǘƘŜ Ƴŀƛƴ ŎƻƴǘŀŎǘƻǊ ǎǳŎƘ ǘƘŀǘ ǘƘŜ 
ƘŜŀǘŜǊ ƛǎ ƻƴ ǿƘŜƴ ǘƘŜ ƳƻǘƻǊ ƛǎ ŘŜπŜƴŜǊƎƛǎŜŘΦ aƻǘƻǊ ƘŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ŦǳǎŜŘ ŀƴŘ ǇǊƻǾƛŘŜŘ 
ǿƛǘƘ ǘŜǊƳƛƴŀǘƛƻƴ ŦŀŎƛƭƛǘƛŜǎΦ 5Ŝǘŀƛƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭΦ  

 

3.8 Switchboard and Control Panel Components  

3.8.1 General  

{ǿƛǘŎƘōƻŀǊŘ ŀƴŘ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƭƭ ŎƻƳǇƻƴŜƴǘǎ ǎǇŜŎƛŦƛŜŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎΣ Ŧǳƭƭȅ ŘŜǘŀƛƭŜŘ ŘǊŀǿƛƴƎǎ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ŎƻƳǇƻƴŜƴǘ ŘŜǘŀƛƭǎ ŀƴŘ 
ŎŀǘŀƭƻƎǳŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭΦ  

 

3.8.2 Air Circuit-breakers  

!ƛǊ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ оπǇƻƭŜ ŀƴŘ ƴŜǳǘǊŀƭ ƻǊ пπǇƻƭŜ ǿƘŜǊŜ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ŀ ǎǘŀƴŘōȅ 
ƎŜƴŜǊŀǘƛƻƴ ǎŎƘŜƳŜΣ ǎǇǊƛƴƎπƻǇŜǊŀǘŜŘΣ ǿƛǘƘŘǊŀǿŀōƭŜ ǘȅǇŜ ƘŀǾƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ŦŜŀǘǳǊŜǎΥ  

ω aŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ƛƴǘŜǊƭƻŎƪƛƴƎΦ  

ω aŜŎƘŀƴƛŎŀƭ ƻǇŜƴΣ ŎƭƻǎŜŘΣ ǎǇǊƛƴƎπŎƘŀǊƎŜŘΣ ŀƴŘ ǘǊƛǇǇŜŘ ƛƴŘƛŎŀǘƛƻƴΦ  

ω ¢ǊƛǇπŦǊŜŜ ƳŜŎƘŀƴƛǎƳ  

ω aŀƴǳŀƭƭȅ ƻǊ ƳƻǘƻǊ ǿƻǳƴŘ ǎǇǊƛƴƎ ŎƭƻǎƛƴƎ ƳŜŎƘŀƴƛǎƳ  

ω CŀŎƛƭƛǘƛŜǎ ŦƻǊ ǇŀŘƭƻŎƪƛƴƎ  

ω !ǘ ƭŜŀǎǘ ƻƴŜ ǳƴǳǎŜŘ ǾƻƭǘπŦǊŜŜ ŎƘŀƴƎŜƻǾŜǊ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘΣ ǿƛǊŜŘ Řƻǿƴ ǘƻ ƻǳǘƎƻƛƴƎ ǘŜǊƳƛƴŀƭǎΦ 

ω aŀƎƴŜǘƛŎ ŀƴŘ ǘƘŜǊƳŀƭ ŀŘƧǳǎǘŀōƭŜ ƻǾŜǊƭƻŀŘΣ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ŀƴŘ ŜŀǊǘƘ Ŧŀǳƭǘ ǇǊƻǘŜŎǘƛƻƴ ǿƛǘƘ 
ŦŀŎƛƭƛǘƛŜǎ ǘƻ ǇǊŜǾŜƴǘ ǳƴŀǳǘƘƻǊƛȊŜŘ ŀŘƧǳǎǘƳŜƴǘΦ  

ω aŜŎƘŀƴƛŎŀƭ ǘǊƛǇ ǇǳǎƘπōǳǘǘƻƴǎ  

 

!ŘŘƛǘƛƻƴŀƭƭȅ ŀƴŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ  

ω /ƭƻǎƛƴƎ ǎƻƭŜƴƻƛŘ  

ω {Ƙǳǘ ǘǊƛǇ Ŏƻƛƭ  

ω ¦ƴŘŜǊ ǾƻƭǘŀƎŜ ǘǊƛǇ Ŏƻƛƭ  
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¢ƘŜǎŜ ŦŜŀǘǳǊŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǎǳƛǘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƻǇŜǊŀǘƛƻƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǘ ǘƘŜ ǾŀǊƛƻǳǎ 
ŎƻƳǇƻǳƴŘǎΣ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘΦ  

 

LŦ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊ ŎŀǊǊƛŀƎŜǎ Ŏŀƴƴƻǘ ōŜ ŎƻƳŦƻǊǘŀōƭȅ ƘŀƴŘƭŜŘ ōȅ ƻƴŜ ƳŀƴΣ ŀ ǎǳƛǘŀōƭŜ ǘǊƻƭƭŜȅ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘΦ  

 

3.8.3 Contactors  

/ƻƴǘŀŎǘƻǊǎ ǎƘŀƭƭ ōŜ ōƭƻŎƪ ǘȅǇŜΣ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎ ŦƻǊ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ƛƴŘƛŎŀǘƛƻƴΣ ƭƻŎŀƭ ŀƴŘ 
ǊŜƳƻǘŜ ŎƻƴǘǊƻƭ ǊŜǉǳƛǊŜƳŜƴǘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀ ƳŜŀƴǎ ƻŦ ƳŜŎƘŀƴƛŎŀƭ ƛƴŘƛŎŀǘƛƻƴ ǘƻ ǎƘƻǿ ǿƘŜƴ ƛǘ ƛǎ 
ŜƴŜǊƎƛȊŜŘΦ ¢ƘŜȅ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ƻŦ ǘƘŜ ǘǊƛǇƭŜ ǇƻƭŜ ŀƛǊ ōǊŜŀƪ ǘȅǇŜΣ ǳƭǘǊŀǎƻƴƛŎ ŀƭƭȅ ƻǇŜǊŀǘŜŘ ǿƛǘƘ 
ƛƴƘŜǊŜƴǘ ƴƻ Ǿƻƭǘ ŦŜŀǘǳǊŜΦ 9ŀŎƘ ŎƻƴǘŀŎǘƻǊ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ƻŦ ǘƘǊŜŜ ǎǇŀǊŜ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎΦ  

 

wŀǘƛƴƎ ƻŦ ŎƻƴǘǊŀŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǎǘǊƛŎǘƭȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ƛƴǎǘǊǳŎǘƛƻƴǎ  

 

/ƻƴǘǊŀŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ƘŜŀǾȅ Řǳǘȅ ŀƴŘ ƴƻǊƳŀƭƭȅ ŦƛǘǘŜŘ ǿƛǘƘ ннл Ǿƻƭǘ ŎƻƛƭǎΦ ¢ƘŜȅ 
ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ Ǌƻōǳǎǘ ŎƻƴǎǘǊǳŎǘƛƻƴ ǘƻ .{ ттрΣ .{ пфпмΣ tŀǊǘ м ŀƴŘ .{ рпнп tŀǊǘ мΣ мффт ǿƘŜǊŜ 
ŀǇǇƭƛŎŀōƭŜΣ ŀƴŘ ǊŀǘŜŘ ŀǘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ŎǳǊǊŜƴǘ ŎŀǊǊȅƛƴƎ ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜ ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘΦ  

 

/ƻƴǘǊŀŎǘƻǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ L9/ мруΣ tŀǊǘ м ŀƴŘ ǘƘƻǎŜ ŦƻǊ ƳƻǘƻǊ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ƘŀǾŜ ƳŀŘŜ ŀƴŘ ōǊŜŀƪ 
ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜ ƳƻǘƻǊ ǎǘŀǊǘƛƴƎ ŎǳǊǊŜƴǘ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ Řǳǘȅ ƻŦ ŘƻǳōƭŜ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǎǘŀǊǘǎ ǳƴŘŜǊ 
ǘƘŜ Ƴƻǎǘ ŜȄǘǊŜƳŜ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ŀƴ ŀōǎƻƭǳǘŜ ƳƛƴƛƳǳƳ ƻŦ ǘƘǊŜŜ ŎƻƴǎŜŎǳǘƛǾŜ ǎǘŀǊǘǎ ŦǊƻƳ 
ŎƻƭŘ ŀƴŘ ŦƛǾŜ ǎǘŀǊǘǎ ƛƴ ŀƴȅ ƻƴŜ ƘƻǳǊ ǿƘŜƴ ƘƻǘΦ  

 

3.8.4 Current Transformers  

/ǳǊǊŜƴǘ ¢ǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ Ŏƭŀǎǎ ŀƴŘ ŀŎŎǳǊŀŎȅ ŦƻǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΣ ǿƛǘƘ ƻǳǘǇǳǘǎ 
ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŎƻƳōƛƴŜŘ ǊŜƭŀȅΦ LƴǎǘǊǳƳŜƴǘ ŀƴŘ ƛƴǘŜǊƴŀƭ ōǳǊŘŜƴ ƛǎ ƴƻǘ ƎǊŜŀǘŜǊ ǘƘŀƴ сл҈ ƻŦ ǘƘŜ ǊŀǘŜŘ 
ƻǳǘǇǳǘ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘ ōǳǘ ƘŀǾŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ Ŝŀǎȅ ǊŜƳƻǾŀƭ 
ŀƴŘ ǊŜǇƭŀŎŜƳŜƴǘΦ 5Ŝǘŀƛƭǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀƭƭ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊ ǘȅǇŜǎ ōŜƛƴƎ ǎǳǇǇƭƛŜŘΦ  

 

3.8.5 Fused Switches and Isolators  

CǳǎŜŘ ǎǿƛǘŎƘŜǎ ŀƴŘ ƛǎƻƭŀǘƻǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ Ŧǳƭƭȅ ǿƛǘƘ .{ рпмф ŀƴŘ ǎƘŀƭƭ ōŜ ŀƛǊπōǊŜŀƪΣ ŘƻƻǊ ƛƴǘŜǊƭƻŎƪŜŘ 
ŀƴŘ ǇŀŘ ƭƻŎƪŀōƭŜ ƛƴ ǘƘŜ ƻŦŦ ǇƻǎƛǘƛƻƴΣ ǇǊŜǾŜƴǘƛƴƎ ǘƘŜ ŎǳōƛŎƭŜ ŘƻƻǊ ŦǊƻƳ ƻǇŜƴƛƴƎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ 
ƻƴ ŎǳōƛŎƭŜ ōŀŎƪ ǇƭŀǘŜǎΣ ǿƛǘƘ ŀ ǎǇƛƴŘƭŜ ŎƻƴƴŜŎǘƛƴƎ ŜŀŎƘ ǎǿƛǘŎƘ ƻǊ ƛǎƻƭŀǘƻǊ ǘƻ ŀ ŘƻƻǊπƳƻǳƴǘŜŘ ŀŎǘǳŀǘƻǊΦ 
{ǇƛƴŘƭŜǎ ǎƘŀƭƭ ōŜ ƪŜǇǘ ǎƘƻǊǘ ƻǊ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ƛƴǘŜǊƳŜŘƛŀǘŜ ǎǳǇǇƻǊǘΣ ǎƻ ǘƘŀǘ ǘƘŜȅ ǊŜŀŘƛƭȅ ŜƴƎŀƎŜ 
ǘƘŜ ŀŎǘǳŀǘƻǊǎ ǿƘŜƴ ǘƘŜ ŘƻƻǊ ƛǎ ŎƭƻǎŜŘΦ  

CǳǎŜŘπǎǿƛǘŎƘ ǳƴƛǘǎΣ ǿƘŜǊŜ ƛƴǎǘŀƭƭŜŘΣ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŦƭǳǎƘ ǘȅǇŜΣ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ƛƴ ǎƘŜŜǘ ǎǘŜŜƭ ŎŀǎŜǎ ŀƴŘ 
ŘƻƻǊΦ ¦ƴƛǘǎ ǎƘŀƭƭ ōŜ ŘǳǎǘǇǊƻƻŦ ŀƴŘ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ƻƴ ƭƻŀŘ ŀǘ ǘƘŜ ǊŀǘŜŘ ŎǳǊǊŜƴǘΦ /ƻƴǘŀŎǘǎ ǎƘŀƭƭ ōŜ 
ƘŜŀǾȅ Řǳǘȅ ǎƛƭǾŜǊ ǎǳǊŦŀŎŜŘ ǘȅǇŜΣ ŀƴŘ ƛƴ ƻǇŜƴ Ǉƻǎƛǘƛƻƴ ǘƘŜ ŦǳǎŜ ŜƭŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŘƛǎŎƻƴƴŜŎǘŜŘ ŦǊƻƳ 
ōƻǘƘ ƭƛƴŜ ŀƴŘ ƭƻŀŘ ǘŜǊƳƛƴŀƭǎΦ Iw/ ŦǳǎŜ ŜƭŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ŜŀŎƘ ǳƴƛǘΣ ƻŦ ŎƻǊǊŜŎǘ ǊŀǘƛƴƎ ŦƻǊ ǘƘŜ 
ƻǳǘƎƻƛƴƎ ŎƻƴŘǳŎǘƻǊǎΣ ǿƘƛŎƘ ǘƘŜȅ ǇǊƻǘŜŎǘΦ  



 

пто 

 

²ƘŜǊŜ ƻǇŜǊŀǘƛƴƎ ƘŀƴŘƭŜǎ ƻŦ ǘƘŜ ǳƴƛǘǎ ǇǊƻǘǊǳŘŜ ƛƴ ŦǊƻƴǘ ƻŦ ǘƘŜ ōƻŀǊŘΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ ƻŦ ŜƛǘƘŜǊ ǘƘŜ 
ǊŜƳƻǾŀōƭŜ ƻǊ ǘŜƭŜǎŎƻǇƛŎ ǘȅǇŜΦ  

CǳǎŜ ǎǿƛǘŎƘŜǎ ƴƻǘ ŦƻǊƳƛƴƎ ǇŀǊǘ ƻŦ ŎƻƳǇƻǎƛǘŜ ǇŀƴŜƭ ǎƘŀƭƭ ōŜ ŀǎ ǎǇŜŎƛŦƛŜŘ ŀōƻǾŜ ƴǳǘ ǎǳƛǘŀōƭŜ ŦƻǊ ǿŀƭƭ 
ƳƻǳƴǘƛƴƎ ƛƴ ŀƴ ŜƴŎƭƻǎŜŘ ǎƘŜŜǘ ǎǘŜŜƭ ŎŀǎŜΦ  

CǳǎŜŘ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ǊŀǘŜ Iw/ ŦǳǎŜ ƭƛƴƪǎ ƛƴ ŜŀŎƘ ǇƘŀǎŜ ŀƴŘ ŀ ǎƻƭƛŘ ƭƛƪŜ ƛƴ 
ǘƘŜ ƴŜǳǘǊŀƭΦ  

{ǳŦŦƛŎƛŜƴǘ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘǊŀŎǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ƛǎƻƭŀǘŜ ŀƭƭ ƛƴŎƻƳƛƴƎ ǇƻǿŜǊ ǎǳǇǇƭƛŜǎ ǘƻ ǘƘŜ ŎǳōƛŎƭŜΦ 
¢ƘŜ ŦǳǎŜ ǎǿƛǘŎƘ Ƴŀƛƴ ŎƻƴǘŀŎǘǎ ǎƘŀƭƭ ōŜ ƻǇŜƴ ƛƴ ǘƘŜ ǘŜǎǘ ǇƻǎƛǘƛƻƴΦ  

aƻǾƛƴƎ ŎƻƴǘŀŎǘǎ ƻŦ ŦǳǎŜŘ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭΣ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǇǳǊǇƻǎŜǎΣ ōŜ ǎŀŦŜǘȅ ŀƴŘ ǊŜŀŘƛƭȅ ǊŜƳƻǾŀōƭŜ 
ŀǎ ŀ ŎƻƳǇƭŜǘŜ ŀǎǎŜƳōƭȅ ǿƘŜƴ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘ ƛƴ ŜƴŜǊƎƛȊŜŘΦ  

¢ƘŜ ŦǳǎŜ ǎǿƛǘŎƘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŜŀŎƘ ǎǘŀǊǘŜǊ ǎƘŀƭƭ ōŜ ŀ Ŧǳƭƭȅ ǎƘǊƻǳŘŜŘ ǘǊƛǇƭŜ ǇƻƭŜ ǳƴƛǘ ǊŀǘŜŘ ŦƻǊ ƛƴǎǘŀƭƭŜŘ 
ƳƻǘƻǊ Řǳǘȅ ŀƴŘ ǎƘŀƭƭ ōŜ ƘƻǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎŀƳŜ ŎƻƳǇŀǊǘƳŜƴǘ ŀǎ ǘƘŜ ǎǘŀǊǘŜǊ ǿƛǘƘ ǿƘƛŎƘ ƛǘ ƛǎ ŀǎǎƻŎƛŀǘŜŘ 
ŀƴŘ ǎƘŀƭƭ ōŜ ƳŜŎƘŀƴƛŎŀƭƭȅ ƛƴǘŜǊƭƻŎƪŜŘ ǿƛǘƘ ǘƘŜ ŎƻƳǇŀǊǘƳŜƴǘ ŘƻƻǊΦ  

! ǇŀŘƭƻŎƪƛƴƎ ŦŀŎƛƭƛǘȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ƭƻŎƪƛƴƎ ƛƴ ǘƘŜ hCC Ǉƻǎƛǘƛƻƴ ŀƴŘ ƳƛƴƛƳǳƳ ƻŦ ŦƻǳǊ ǎǇŀǊŜ 
ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ŜŀŎƘ ǳƴƛǘΦ  

{ǿƛǘŎƘ ŦǳǎŜ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ƎŜƴŜǊŀƭƭȅ ŀǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘƘŜ ŦǳǎŜŘπǎǿƛǘŎƘ ǳƴƛǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǎƛƳƛƭŀǊ 
ǇŀǘǘŜǊƴ ŀƴŘ ŦƻǊƳ ǘƘŜ ǎŀƳŜ ƳŀƴǳŦŀŎǘǳǊŜǊΦ  

 

3.8.6 Fuses and Links  

CǳǎŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƘƛƎƘ ǊǳǇǘǳǊƛƴƎ ŎŀǇŀŎƛǘȅ ŎŀǊǘǊƛŘƎŜ ǘȅǇŜ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ .{ уу ŀƴŘ ǊŀǘŜŘ ŀŎŎƻǊŘƛƴƎ 
ǘƻ ǘƘŜƛǊ ŦǳƴŎǘƛƻƴ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ƛƴǎƛŘŜ 
ǇŀƴŜƭǎ ōŜƘƛƴŘ ŀ оƳƳ ǇƻƭƛǎƘŜŘ ōŀƪŜƭƛǘŜ ŜǎŎǳǘŎƘŜƻƴ ǇŀƴŜƭ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǊŜŀŘƛƭȅ ǊŜƳƻǾŜŘΣ ŀƴŘ ǘƻ ŦŀŎŜ 
ǘƘŜ ŘƻƻǊǎΣ ŀǘ ǎǳŦŦƛŎƛŜƴǘ ǎǇŀŎƛƴƎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ Ŝŀǎȅ ŦǳǎŜκƭƛƴƪ ǿƛǘƘŘǊŀǿŀƭΦ  

CǳǎŜ ƘƻƭŘŜǊǎ ŀƴŘ ŎŀǊǊƛŜǊǎ ǎƘŀƭƭ ōŜ ŎƻƭƻǳǊŜŘ ōƭŀŎƪΣ ŀƴŘ ƭƛƴƪ ƘƻƭŘŜǊǎ ŀƴŘ ŎŀǊǊƛŜǊǎ ǿƘƛǘŜΦ  

.ƻǘƘ ŦǳǎŜ ƘƻƭŘŜǊ ŀƴŘ ŦǳǎŜ ŜƭŜƳŜƴǘ ǿƘŜǊŜ ǇǊƻǾƛŘŜŘ ǎƘŀƭƭ ōŜ ŎƻǊǊŜŎǘƭȅ ǊŀǘŜŘ ŦƻǊ ǘƘŜ Řǳǘȅ ǊŜǉǳƛǊŜŘΦ CǳǎŜǎ 
ŀƴŘ ƭƛƴƪǎ ǎƘŀƭƭ ōŜ ƎǊƻǳǇŜŘ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ ŦǳƴŎǘƛƻƴǎ ŀƴŘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ 
ōƻǘƘ ƻƴ ǘƘŜ ǇŀƴŜƭ ŀƴŘ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǊƛƴƎ ŘƛŀƎǊŀƳǎΦ  

{ǇŀǊŜ ŦǳǎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ŦƛǘǘŜŘ ƛƴǘƻ ŎƭƛǇǎ ǿƛǘƘƛƴ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎΣ ǘƘǊŜŜ ŦǳǎŜǎ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ 
ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǊŀǘƛƴƎǎ ƛƴǎǘŀƭƭŜŘΦ 5Ŝǘŀƛƭǎ ǘƻ ōŜ ŀƎǊŜŜŘ ǘƻ ǎǳƛǘ ŜŀŎƘ ǎǿƛǘŎƘōƻŀǊŘκǇŀƴŜƭΦ  

 

3.8.7 Hours Run Counters  

IƻǳǊǎ Ǌǳƴ ŎƻǳƴǘŜǊ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŎȅŎƭƻƳŜǘŜǊ ǘȅǇŜΣ ǎǳƛǘŀōƭŜ ŦƻǊ ŦƭǳǎƘ ƳƻǳƴǘƛƴƎ ŀƴŘ ƴƻƴπǊŜǎŜǘŀōƭŜΣ 
ƘŀǾƛƴƎ с ŘƛƎƛǘǎ όƳƛƴƛƳǳƳύ Ǉƭǳǎ ǘŜƴǘƘǎΣ ŀƴŘ ǿƛǘƘ ŀ ǊŜŀŘƛƭȅ ǾƛǎƛōƭŜ ƛƴŘƛŎŀǘƻǊ ǘƻ ǎƘƻǿ ǘƘŀǘ ǘƘŜȅ ŀǊŜ 
ƻǇŜǊŀǘƛƴƎΦ  

  

3.8.8 Moulded Case Circuit-breakers  

aƻǳƭŘŜŘ ŎŀǎŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ .{ оутм 
tŀǊǘ мΣ .{ птрн tŀǊǘ мΣ ƻǊ L9/ мртΦ  

 



 

птп 

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ŎŀǘŜƎƻǊȅ tн ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ мрт 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŦƛȄŜŘ ǇŀǘǘŜǊƴΣ ǘǊƛǇƭŜ ǇƻƭŜ ŀƴŘ ƴŜǳǘǊŀƭΣ ŀƴŘ ŦƻǳǊ ǇƻƭŜ ǿƘŜǊŜ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ 
ǿƛǘƘ ŀ ǎǘŀƴŘōȅ ƎŜƴŜǊŀǘƻǊ ǳƴƛǘΦ  

 

aƻǳƭŘŜŘ ŎŀǎŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ŜƳǇƭƻȅ ŀ ǘǊƛǇ ŦǊŜŜ ƳŜŎƘŀƴƛǎƳ ŎŀǇŀōƭŜ ƻŦ ǎƛƳǳƭǘŀƴŜƻǳǎ ƻǇŜǊŀǘƛƻƴ 
ƻŦ ŀƭƭ ǇƻƭŜǎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŎƻƴǘǊŀŎǘ ŎƭŜŀǊŀƴŎŜ ŀƴŘ ŎƻƴǘǊŀŎǘ Ǉƻǎƛǘƛƻƴ ƛƴŘƛŎŀǘƛƻƴ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŀƭƭƻǿ ǘƘŜ 
ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ǘƻ ōŜ ŜƳǇƭƻȅŜŘ ŀǎ ŀƴ ƛǎƻƭŀǘƻǊΦ /ƻƴǘŀŎǘ ŎƭŜŀǊŀƴŎŜ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ƳƛƴƛƳǳƳ ŦƛƎǳǊŜǎ 
ǎǇŜŎƛŦƛŜŘ ƛƴ ŘǊŀŦǘ .{ t5 спфф ŀƴŘκƻǊ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ L9/ ǎǘŀƴŘŀǊŘΦ /ƛǊŎǳƛǘπōǊŜŀƪŜǊ ŎƭƻǎƛƴƎ ƳŜŎƘŀƴƛǎƳǎ 
ǎƘŀƭƭ ōŜ Ƴŀƴǳŀƭƭȅ ƻǇŜǊŀǘŜŘ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΦ  

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƳƻǳƭŘŜŘ ŎŀǎŜ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǘƘŜǊƳŀƭ ƻǾŜǊƭƻŀŘ 
ŘŜǾƛŎŜ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ƛƴǾŜǊǎŜ ǘƛƳŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ŀƴŘ ƳŀƎƴŜǘƛŎ ǘǊƛǇ ŘŜǾƛŎŜ ŀŘƧǳǎǘŀōƭŜ ŦƻǊ ŀƭƭ ǊŀǘƛƴƎǎ ƻŦ 
a//. ƛƴ ŜȄŎŜǎǎ ƻŦ млл !Φ ¢ƘŜ ŦƻƭƭƻǿƛƴƎΣ ƳƛƴƛƳǳƳΣ ŦŜŀǘǳǊŜǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΥ  

ω aŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ƛƴǘŜǊƭƻŎƪƛƴƎ  

ω aŜŎƘŀƴƛŎŀƭ ƻǇŜƴΣ ŎƭƻǎŜŘ ŀƴŘ ǘǊƛǇǇŜŘ ƛƴŘƛŎŀǘƛƻƴ  

ω ¢ǊƛǇπŦǊŜŜ ƳŜŎƘŀƴƛǎƳ  

ω CŀŎƛƭƛǘȅ ŦƻǊ ǇŀŘƭƻŎƪƛƴƎ ǿƛǘƘƻǳǘ ǘƘŜ ǳǎŜ ƻŦ ƭƻƻǎŜ ŎƻƳǇƻƴŜƴǘǎ  

ω !ǘ ƭŜŀǎǘ ƻƴŜ ǳƴǳǎŜŘ Ǿƻƭǘ ŦǊŜŜ ŎƘŀƴƎŜƻǾŜǊ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘǊŀŎǘΣ ǿƛǊŜŘ Řƻǿƴ ǘƻ ƻǳǘƎƻƛƴƎ ǘŜǊƳƛƴŀƭǎΣ 
ŦƻǊ ǊŜƳƻǘŜ ƛƴŘƛŎŀǘƛƻƴΦ  

ω {Ƙǳƴǘ ǘǊƛǇ Ŏƻƛƭ ŀƴŘ ǳƴŘŜǊ ǾƻƭǘŀƎŜ ǘǊƛǇ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘΦ  

 

Cǳƭƭ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǳƴƛǘǎ ōŜƛƴƎ ƻŦŦŜǊŜŘ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ  

 

3.8.9 Miniature Circuit-breakers  

aƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ оутмΣ tŀǊǘ 
мΦ ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƳƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ŎŀǘŜƎƻǊȅ aр ŀƴŘ ¢ȅǇŜ мΣ нΣ о ƻǊ п ŀǎ 
ǎǇŜŎƛŦƛŜŘΦ  

 

aƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ǎƛƴƎƭŜ ǇƻƭŜ ƻǊ ǘǊƛǇƭŜ ǇƻƭŜ ŀǎ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ 
ǘȅǇŜ ƻŦ ƭƻŀŘ ǘƘŀǘ ǘƘŜȅ ŦŜŜŘΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ Ŧŀǳƭǘ ǊŀǘŜŘ ǎƻ ǘƘŀǘ ōŀŎƪπŦǳǎŜ ǇǊƻǘŜŎǘƛƻƴ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ŀƴŘ 
ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ ǊŀǘƛƴƎǎΦ  

 

aƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ōƻƭǘŜŘ ƻǊ ŎƭƛǇ ŦŀǎǘŜƴƛƴƎ ǘƻ ōǳǎōŀǊ ŀǎǎŜƳōƭƛŜǎ ŀƴŘ Ƴŀȅ 
ōŜ ŀǎǎŜƳōƭŜŘ ǘƻƎŜǘƘŜǊ ǘƻ ŦƻǊƳ ŀ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘΦ  

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƳƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ Ƴŀƴǳŀƭ ǘǊƛǇ ŦǊŜŜ 
ƳŜŎƘŀƴƛǎƳ ŀƴŘ ǘƘŜǊƳŀƭ ŀƴŘ ƳŀƎƴŜǘƛŎ ǘǊƛǇ ŜƭŜƳŜƴǘǎ ǘƻ ǇǊƻǾƛŘŜ ƛƴǾŜǊǎŜ ǘƛƳŜ ƻǾŜǊƭƻŀŘ ŀƴŘ 
ƛƴǎǘŀƴǘŀƴŜƻǳǎ ƻǾŜǊ ŎǳǊǊŜƴǘ ƻǇŜǊŀǘƛƻƴ ǘƻ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ǊŜǉǳƛǊŜŘΦ  
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CƻǊ ǎǇŜŎƛŀƭ ŀǇǇƭƛŎŀǘƛƻƴΣ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ L99 wŜƎǳƭŀǘƛƻƴǎ ƻǊ ŀǎ ǎǇŜŎƛŦƛŜŘ ƘŜǊŜƛƴ ƻǊ ǎƘƻǿƴ ƻƴ ǘƘŜ 
5ǊŀǿƛƴƎǎ ƻǊ ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜǎΣ ƳƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊǎ ŜƳǇƭƻȅƛƴƎ ǊŜǎƛŘǳŀƭ ŎǳǊǊŜƴǘ ŘŜǘŜŎǘƛƻƴ ŀƴŘ 
ǘǊƛǇǇƛƴƎ ƻǇŜǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŜƳǇƭƻȅŜŘΦ  

 

{ǳŎƘ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ǘƻ ŘŜǘŜŎǘ ŀƴŘ ƻǇŜǊŀǘŜ ŀǘ ŀƴ ŜŀǊǘƘ ƭŜŀƪŀƎŜ ŎǳǊǊŜƴǘ ƻŦ ол Ƴ!Σ ǳƴƭŜǎǎ ǎǇŜŎƛŦƛŜŘ 
ƻǘƘŜǊǿƛǎŜΦ  

 

w/5ϥǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘΣ ŀƴŘ ƴƻǘ ƛƴ ǇƭŀŎŜΣ ƻŦ ƳƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎΣ ǘƘŜ a/.ϥǎ 
ǇǊƻǾƛŘƛƴƎ ǘƘŜ ƻǾŜǊƭƻŀŘ ŀƴŘ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘΦ  

 

 

3.8.10 Overload Relays  

hǾŜǊƭƻŀŘ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǘƘŜǊƳŀƭ ǘȅǇŜ ǿƛǘƘ ƛƴƘŜǊŜƴǘ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ŎƻƳǇŜƴǎŀǘƛƻƴ ŀƴŘ 
ǎƛƴƎƭŜ ǇƘŀǎƛƴƎ ǇǊƻǘŜŎǘƛƻƴΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ Ƴŀƴǳŀƭ ǊŜǎŜǘ ǘȅǇŜΣ ƘŀǾƛƴƎ ƳŜŎƘŀƴƛŎŀƭ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǘƘŜ 
ǘǊƛǇǇŜŘ ŎƻƴŘƛǘƛƻƴǎΣ ǊŜǎǇŜŎǘŀōƭŜ ǿƛǘƘƻǳǘ ƻǇŜƴƛƴƎ ǘƘŜ ŎƻƳǇŀǊǘƳŜƴǘ ŘƻƻǊΦ  

 

/ŀƭƛōǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŀŘƧǳǎǘŀōƭŜ ōŜǘǿŜŜƴ ул ŀƴŘ мрл҈ ƻŦ ƳƻǘƻǊ Ŧǳƭƭ ƭƻŀŘ ŎǳǊǊŜƴǘΦ  

 

hƴ ƳƻǘƻǊ ŘǊƛǾŜǎΣ ƻŦ млл ƪ² ŀƴŘ ŀōƻǾŜΣ ƻǾŜǊ ŎǳǊǊŜƴǘ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŘŜŦƛƴƛǘŜ ƳƛƴƛƳǳƳ ŀƴŘ 
ƛƴǾŜǊǎŜ ǘƛƳŜ ƭƛƳƛǘ ǇŀǘǘŜǊƴΦ  

  

3.8.11 Voltage Protection Relays  

 

wŜƎǳƭŀǘƛƻƴ ŀǘ ŎŜǊǘŀƛƴ ǘƻǿƴǎ Ƙŀǎ ǇǊƻǾŜƴ ǘƻ ōŜ ŀ ǎƻǳǊŎŜ ƻŦ Ǉƭŀƴǘ ŦŀƛƭǳǊŜ ŀƴŘ ŘŀƳŀƎŜΦ !ŘƧǳǎǘŀōƭŜ 
ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅǎ ǎǳƛǘŀōƭŜ ŦƻǊ ǇǊƻǾƛŘƛƴƎ ōƻǘƘ ǳƴŘŜǊ ǾƻƭǘŀƎŜ ŀƴŘ ƻǾŜǊ ǾƻƭǘŀƎŜ ǇǊƻǘŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ 
ƛƴŎƭǳŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǘŀǊǘŜǊ ǳƴƛǘǎΦ Cǳƭƭ ŘŜǘŀƛƭǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ ¢ƘŜ ǊŜƭŀȅ ǳƴƛǘǎ ǎƘŀƭƭ 
ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǾƻƭǘŀƎŜǎ ƻŦ Ҍ мл҈ ŀƴŘ π мр҈ ƻŦ ǘƘŜ ƴƻƳƛƴŀƭ ǾƻƭǘŀƎŜΦ  

  

3.8.12 Phase Failure Relays  

 

tƘŀǎŜ ŦŀƛƭǳǊŜ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƭƭ ǇƘŀǎŜǎ ŀƴŘ ƴŜǳǘǊŀƭ ŀƴŘ ǎƘŀƭƭ ŘŜπŜƴŜǊƎƛǎŜ ŀǘ ƻǊ ōŜƭƻǿ фл҈ 
ƻŦ ǊŀǘŜŘ ǾƻƭǘŀƎŜ ƻƴ ŀƴȅ ƻƴŜ ƻǊ ƳƻǊŜ ǇƘŀǎŜΦ ¢ƘŜ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ŦǳǎŜŘ ǿƛǘƘ ŎƻƴǘŀŎǘǎ ǿƛǊŜŘ 
Řƻǿƴ ǘƻ ƻǳǘƎƻƛƴƎ ǘŜǊƳƛƴŀƭǎΦ  

 

3.8.13 Push Buttons  
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tǳǎƘ ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ŀǘƭŜŀǎǘ нр ƳƳ ƛƴ ŘƛŀƳŜǘŜǊ ǿƛǘƘ ŎƘǊƻƳƛǳƳ ǇƭŀǘŜŘ ƻǊ ǎƛƳƛƭŀǊ .ŜȊŜƭǎΦ tƭŀǎǘƛŎ .ŜȊŜƭǎ 
ǿƛƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŀōƭŜΦ  

 

¢ƘŜȅ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ƳŀǘŎƘ ƛƴŘƛŎŀǘƛƴƎ ƭŀƳǇǎ ƛƴ ǎǘȅƭŜΣ ǎǘŀǊǘ ǇǳǎƘ ōǳǘǘƻƴ ōŜƛƴƎ ǊŜŎŜǎǎŜŘ ǘƻ ǇǊŜǾŜƴǘ 
ŀŎŎƛŘŜƴǘŀƭ ƻǇŜǊŀǘƛƻƴΦ {ǘƻǇ ǇǳǎƘ ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ǊŜŎŜǎǎŜŘΦ  

 

9ƳŜǊƎŜƴŎȅ ǎǘƻǇ ǇǳǎƘ ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ Ϧǎǘŀȅ ǇǳǘϦ ƳǳǎƘǊƻƻƳπƘŜŀŘŜŘ ǘȅǇŜΦ /ƻƳǇƻǎƛǘŜ ƳƻǘƻǊ 
ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀ ŘƻƻǊ ƳƻǳƴǘŜŘ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ōǳǘǘƻƴ ǘƘŀǘ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎƘǳǘ Řƻǿƴ 
ŀƭƭ ǇǳƳǇƛƴƎ  

 

3.8.14 Relay Units  

 

wŜƭŀȅ ǎƘŀƭƭ ōŜ ŜƛǘƘŜǊ ƻŦ ǘƘŜ ǇƭǳƎ ƛƴ ƻǊ ōƭƻŎƪ ǘȅǇŜΦ  

 

tƭǳƎπƛƴ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǘǊŀƴǎǇŀǊŜƴǘ ǇƭŀǎǘƛŎ ŘǳǎǘǇǊƻƻŦ ŎƻǾŜǊǎΣ ǊŜǘŀƛƴƛƴƎ ŎƭƛǇǎ ŀ ōŀǎŜǎ ƛƴǘƻ 
ǿƘƛŎƘ ǘƘŜ ǊŜƭŀȅ ǇƭǳƎǎ ŀƴŘ ŜȄǘŜǊƴŀƭ ŎƻƴƴŜŎǘƛƻƴΣ ƳŀŘŜ ǳǎƛƴƎ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ǎŎǊŜǿ ŎƭŀƳǇ ǘŜǊƳƛƴŀƭǎΦ 
.ŀǎŜǎ ŀƴŘ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ƪŜȅŜŘ ǘƻ ǇǊŜǾŜƴǘ ǊŜƭŀȅǎ ōŜƛƴƎ ǇƭǳƎƎŜŘ ƛƴǘƻ ƛƴŎƻǊǊŜŎǘ ōŀǎŜǎΦ  

 

.ƭƻŎƪ ǘȅǇŜ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ǘƻǘŀƭƭȅ ŜƴŎŀǇǎǳƭŀǘŜŘΦ  

 

wŜƭŀȅǎ ǎƘŀƭƭ ƘŀǾŜ ŎƘŀƴƎŜƻǾŜǊ ŎƻƴǘŀŎǘǎ ŀƴŘ ŀ ƳŜŀƴǎ ƻŦ Ǿƛǎǳŀƭƭȅ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŜƴŜǊƎƛȊŜŘΦ  

 

¢ƘŜ Ǉƛƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ ŜŀŎƘ ǊŜƭŀȅ ǎƘŀƭƭ ōŜ ǇǊƛƴǘŜŘ ƻƴ ǘƘŜ ŎŀǎƛƴƎ ŀƴŘ ƻƴ ǘƘŜ ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳǎΦ  

 

¢ƛƳŜ ŘŜƭŀȅ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƳǳƭǘƛπǇƛƴ ǇƭǳƎπƛƴ ǘȅǇŜ ŀƴŘ ŀŘƧǳǎǘƳŜƴǘ ŦƻǊ ƛƴŎǊŜŀǎƛƴƎ ŀƴŘ ŘŜŎǊŜŀǎƛƴƎ 
ǘƘŜ ǘƛƳƛƴƎ ǇŜǊƛƻŘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘΦ  

 

3.8.15 Residual Current Devices (RCD's)  

 

wŜǎƛŘǳŀƭ ŎǳǊǊŜƴǘ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ōŜ ōŀŎƪ ŎƻƴƴŜŎǘŜŘ όōŜƘƛƴŘ ǘƘŜ ŘƻƻǊύΣ ŎǳǊǊŜƴǘ ƻǇŜǊŀǘŜŘΣ ǿƛǘƘ ŀ 
ǎŜƴǎƛǘƛǾƛǘȅ ƻŦ олƳ!Σ ŘƻƻǊ ƳƻǳƴǘƛƴƎ ǎƻ ǘƘŀǘ ǘƘŜ ǘŜǎǘ ǇǳǎƘπōǳǘǘƻƴ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ƭŜǾŜǊ ƛǎ ǊŜŀŘƛƭȅ 
ŀŎŎŜǎǎƛōƭŜΦ  

 

hǇŜǊŀǘƛƻƴ ƻŦ w/5ϥǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƛƳǇŀƛǊŜŘ ōȅ ŀƴȅ 5/ ŎƻƳǇƻƴŜƴǘ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘΦ  

 

3.8.16 Selector Switches  
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{ŜƭŜŎǘƻǊ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǊƻǘŀǊȅ ǘȅǇŜ ǎǇǊƛƴƎ ƭƻŀŘŜŘ ǘƻ ŜƴǎǳǊŜ ŎƭŜŀƴ ŎƻƴǘǊƻƭƭŜŘ ƻǇŜǊŀǘƛƻƴ ƘŀǾƛƴƎ 
ōŜȊŜƭǎ ŀǘ ƭŜŀǎǘ рлƳƳ ǎǉǳŀǊŜ ǿƛǘƘ ŀƭƭ ǎǿƛǘŎƘ Ǉƻǎƛǘƛƻƴǎ Ŧǳƭƭȅ ŀƴŘ ŎƭŜŀǊƭȅ ƛŘŜƴǘƛŦƛŜŘΦ  

 

¢ƘŜȅ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǎǳŦŦƛŎƛŜƴǘ ŎƻƴǘŀŎǘ ƻŦ ǘƘŜ ŎƻǊǊŜŎǘ ǊŀǘƛƴƎ ŀƴŘ ǘȅǇŜΣ ƛŦ ƴŜŎŜǎǎŀǊȅ ōȅ ƳŜŀƴǎ ƻŦ 
ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅǎΣ ǘƻ ŜƴŀōƭŜ ŀƭƭ ŎƻƴǘǊƻƭκƛƴŘƛŎŀǘƛƻƴκŀƭŀǊƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ōŜ ŦǳƭŦƛƭƭŜŘΦ  

 

hǇŜǊŀǘƛƴƎ ƘŀƴŘƭŜǎ ǎƘŀƭƭ ōŜ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜ ŀƴŘ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘ ǘƻ ǘƘŜ ǎǿƛǘŎƘ ƳŜŎƘŀƴƛǎƳ ōȅ ŀ ƪŜȅŜŘ 
ǎƘŀŦǘ ŀƴŘ ǊŜŎŜǎǎŜŘ ǊŜǘŀƛƴƛƴƎ ǎŎǊŜǿǎΦ  

 

²ƘŜǊŜ ƭƻŎƪŀōƭŜ ǎǿƛǘŎƘŜǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ƻǇŜǊŀǘŜ ǘƘŜƳ ǿƛǘƘƻǳǘ ǘƘŜ ƪŜȅΣ ōǳǘ ŀƭǎƻ 
ǇƻǎǎƛōƭŜ ǘƻ ƭǳŎƪ ǘƘŜƳ ƛƴ ŀƴȅ Ǉƻǎƛǘƛƻƴǎ ŀƴŘ ǿƛǘƘŘǊŀǿ ǘƘŜ ƪŜȅΦ  

 

3.8.17 Terminals  

 

wŜƳƻǾŀōƭŜ 5Lb Ǌŀƛƭ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ ǿƛǊƛƴƎΣ ƳƻǳƴǘŜŘ ŀǘ ŀƴ ŀƴƎƭŜ ǘƻ ǇǊƻǾƛŘŜ ŜŀǎŜ ƻŦ 
ŀŎŎŜǎǎΣ ǿƛǘƘ ŎŜƴǘŜǊπŘƛǎŎƻƴƴŜŎǘƛƴƎ ƭƛƪŜ ǘȅǇŜ ǘŜǊƳƛƴŀƭǎ ŦƻǊ ŀƴŀƭƻƎǳŜ ǎƛƎƴŀƭ ŎƛǊŎǳƛǘǎΣ ƛǎƻƭŀǘƛƻƴ ƻǊ ǘŜǎǘ 
ǇǳǊǇƻǎŜǎΣ ǎǳŦŦƛŎƛŜƴǘΣ ǎǳƛǘŀōƭŜ ǎƛȊŜŘ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭǎΣ ŀƴŘ ŜƴŘ ŀƴŘ ŜŀǊǘƘƛƴƎ ŜƴŘ ǎǘƻǇǎ  

 

!ƭƭ ǘŜǊƳƛƴŀƭ ōƻŀǊŘǎ ŀƴŘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǘȅǇŜ ǇǊƻǾƛŘƛƴƎ ŀ ǇƻǎƛǘƛǾŜ ƳŜŎƘŀƴƛŎŀƭ ŎƭŀƳǇ ƻƴ 
ŎƻƴƴŜŎǘƛƻƴΦ ¢ŜǊƳƛƴŀƭǎ ŦƻǊ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƻŦ ŀƭƭ ŜȄǘŜǊƴŀƭ ŎŀōƭƛƴƎ ǎƘŀƭƭ ōŜ ǎƛǘǳŀǘŜŘ ƴŜŀǊ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ 
ƎƭŀƴŘ ǇƭŀǘŜ ŀƴŘ ŀǘ ŀ ƳƛƴƛƳǳƳ ŘƛǎǘŀƴŎŜ ƻŦ мрл ƳƳ ŦǊƻƳ ƛǘΦ  

 

!ƭƭ Ƴŀƛƴ ǇƘŀǎŜ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ƳŀǊƪŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎƻǊǊŜŎǘ ǇƘŀǎŜ Ǌƻǘŀǘƛƻƴ ƛǎ ƻōǘŀƛƴŜŘ 
ǿƘŜƴ ǘƘŜ Ǉƭŀƴǘ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǎǳǇǇƭȅΦ  

 

{ŜǇŀǊŀǘŜ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ƛƴŎƻƳƛƴƎ ŀƴŘ ƻǳǘπƎƻƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎ ŀƴŘ ƴƻǘ ƳƻǊŜ ǘƘŀƴ ǘǿƻ 
ǿƛǊŜǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴȅ ƻƴŜ ǘŜǊƳƛƴŀƭΦ  

 

.ŀǊǊƛŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ŀƭƭ ōŀƴƪǎ ǘƻ ƎǊƻǳǇ ǘŜǊƳƛƴŀƭǎ ƛƴǘƻ ƭƻƎƛŎŀƭ ŘƛǾƛǎƛƻƴǎ ŀƴŘ ōŜǘǿŜŜƴ ǇƻǿŜǊ 
ǘŜǊƳƛƴŀƭǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ǇƘŀǎŜǎΦ  

 

/ƻƴǘǊƻƭ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜŘ ŦǊƻƳ ǇƻǿŜǊ ǘŜǊƳƛƴŀƭǎΦ  

 

hǳǘƎƻƛƴƎ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ƎǊƻǳǇŜŘ ƻƴ ŀ ŎƻƳƳƻƴ Ǌŀƛƭ ƛƴ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴ ǎŜŎǘƛƻƴΦ 9ŀŎƘ ƎǊƻǳǇ ǎƘŀƭƭ 
ŎƻƳǇǊƛǎŜ ǘŜǊƳƛƴŀƭǎ ŎƻƳƳƻƴ ǘƻ ŀ ƳƻǘƻǊ ǎǘŀǊǘŜǊ ǊŜŦŜǊŜƴŎŜ ƻǊ ŀƭǘŜǊƴŀǘƛǾŜƭȅΣ ŦƻǊ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ǿƛǊƛƴƎΣ 
ƎǊƻǳǇŜŘ ƻǊ ōŀǊǊƛŜǊŜŘ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ǘƘŜ ǾƻƭǘŀƎŜ ƭŜǾŜƭǎΦ  



 

пту 

 

 

Lƴ ŀƭƭ ŎŀǎŜǎ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘŜǊƳƛƴŀƭǎ ŀǊŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŀŦǘŜǊ ŀƭƭ ǿƛǊƛƴƎ Ƙŀǎ ōŜŜƴ 
ƛƴǎǘŀƭƭŜŘ ŀƴŘ ǘŜǊƳƛƴŀǘŜŘΦ !ƭƭ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƻƴ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎΦ  

 

bƻ ƳƻǊŜ ǘƘŀƴ ǘǿƻ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ƻƴŜ ǎƛŘŜ ƻŦ ŀ ǘŜǊƳƛƴŀƭΦ hǳǘƎƻƛƴƎ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ 
ǿƛǊŜŘ ǎƻ ǘƘŀǘ ŀƭƭ ǇŀƴŜƭ ǿƛǊƛƴƎ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ƻƴŜ ǎƛŘŜ ƻƴƭȅΦ  

 

¢ƘŜ ǘŜǊƳƛƴŀƭ ƴǳƳōŜǊǎΣ ǾƻƭǘŀƎŜ ƎǊƻǳǇƛƴƎΣ ŀƴŘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪ ƭŀȅƻǳǘ ǎƘŀƭƭ ŎƻǊǊŜǎǇƻƴŘ ǇǊŜŎƛǎŜƭȅ ǿƛǘƘ 
ǿƛǊƛƴƎ ŘƛŀƎǊŀƳǎ ǎƻ ǘƘŀǘ ǉǳƛŎƪ ŀƴŘ ŀŎŎǳǊŀǘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǿƛǊƛƴƎ Ŏŀō ōŜ ƳŀŘŜΦ  

 

!ƭƭ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ǎƘƻǿ ǘƘŜ ŎƛǊŎǳƛǘ ǿƛǊŜ ƴǳƳōŜǊ ǊŜŦŜǊŜƴŎŜΦ  

 

3.8.18 Thermostats  

¢ƘŜǊƳƻǎǘŀǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǘŀƳǇŜǊǇǊƻƻŦ ŀŘƧǳǎǘŀōƭŜ ǘȅǇŜΣ ǿƛǘƘ ŀ ǊŀƴƎŜ ŎŜƴǘǊŜŘ ƻƴ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ŀǘ 
ǿƘƛŎƘ ǘƘŜȅ ǿƛƭƭ ƴƻǊƳŀƭƭȅ ōŜ ǎŜǘ ŀƴŘ ƴƻǘ ŎƭƻǎŜ ǘƻ ƻƴŜ ŜƴŘΦ ¢ƘŜȅ ǎƘŀƭƭ ƴƻǘ ōŜ ƳƻǳƴǘŜŘ ŎƭƻǎŜ ǘƻ ƘŜŀǘπ
ƎŜƴŜǊŀǘƛƴƎ ŜǉǳƛǇƳŜƴǘΦ  

 

3.8.19 Timers  

¢ƛƳŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎΣ ǎȅƴŎƘǊƻƴƻǳǎ ƻǊ ŎŀƳ ǘȅǇŜ ƻƴƭȅ ŘŜǇŜƴŘƛƴƎ ǳǇƻƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΦ ¢ƘŜȅ 
ǎƘŀƭƭ ƘŀǾŜ ƭƛƴŜŀǊƭȅ ŎŀƭƛōǊŀǘŜŘ ǎŎŀƭŜǎΣ ƛƴ ǳƴƛǘǎ ƻŦ ǘƛƳŜΣ ŜŀŎƘ ǎŎŀƭŜ ŘƛǾƛǎƛƻƴ ōŜƛƴƎ ŀ ƳŀȄƛƳǳƳ ƻŦ р҈ ƻŦ Ŧǳƭƭ 
ǎŎŀƭŜΦ wŜǇŜŀǘ ŀŎŎǳǊŀŎȅ ǎƘŀƭƭ ōŜ ǿƛǘƘƛƴ лΦр҈ ƻŦ Ŧǳƭƭ ǎŎŀƭŜΦ  

 

9ƭŜŎǘǊƻƴƛŎ ŀƴŘ ǎȅƴŎƘǊƻƴƻǳǎ ǘƛƳŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǇƭǳƎπƛƴ ƻǊ ōƭƻŎƪ ǘȅǇŜΣ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ϦŜƴŜǊƎƛȊŜŘϦ ŀƴŘ 
ϦǘƛƳŜŘ ƻǳǘϦ ƛƴŘƛŎŀǘƻǊǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǎǳǊŦŀŎŜ ƳƻǳƴǘŜŘ ǿƘŜƴ ǿƛǘƘƛƴ ŎǳōƛŎƭŜǎ ōǳǘ ǿƘŜǊŜ ŦǊƻƴǘ ƳƻǳƴǘŜŘ 
ǘƻ ƎƛǾŜ ƻǇŜǊŀǘƻǊ ŀŎŎŜǎǎΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ ŦƭǳǎƘ ƳƻǳƴǘƛƴƎ ŀƴŘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ƭƻŎƪŀōƭŜ ŎƻǾŜǊ ǘƻ ǇǊŜǾŜƴǘ 
ǳƴŀǳǘƘƻǊƛȊŜŘ ƛƴǘŜǊŦŜǊŜƴŎŜΦ  

 

tƭǳƎπƛƴ ǳƴƛǘǎ ǿƛǘƘ ǊŜǘŀƛƴƛƴƎ ŎƭƛǇǎ ǎƘŀƭƭ ǇƭǳƎ ƛƴǘƻ ōŀǎŜǎ ǘƻ ǿƘƛŎƘ ŜȄǘŜǊƴŀƭ ŎƻƴƴŜŎǘƛƻƴǎ ŀǊŜ ƳŀŘŜ ǳǎƛƴƎ 
ǎŎǊŜǿ ŎƭŀƳǇ ǘȅǇŜ ǘŜǊƳƛƴŀƭǎ ǘƘŀǘ ŀǊŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜΦ ¢ƛƳŜǊǎ ŀƴŘ ōŀǎŜǎ ǎƘŀƭƭ ōŜ ƪŜȅŜŘ ǘƻ ǇǊŜǾŜƴǘ 
ƳƛǎƳŀǘŎƘƛƴƎΦ  

 

¢ƘŜ Ǉƛƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ ŜŀŎƘ ǘƛƳŜǊ ǎƘŀƭƭ ōŜ ǇǊƛƴǘŜŘ ƻƴ ǘƘŜ ŎŀǎƛƴƎΦ  

 

3.8.20 Transformers  

{Ƴŀƭƭ ǘǊŀƴǎŦƻǊƳŜǊǎ ŦƻǊ ŀǳȄƛƭƛŀǊȅ ǎǳǇǇƭƛŜǎ ǎƘŀƭƭ ōŜ ŘƻǳōƭŜ ǿƻǳƴŘΣ ǎŎǊŜŜƴŜŘΣ ŀƴŘ ǎǳƛǘŀōƭȅ ǊŀǘŜŘΣ ǿƛǘƘ ŀƭƭ 
ǿƛƴŘƛƴƎǎ ƻŦ ŎƻǇǇŜǊ ŀƴŘ ǘŜǊƳƛƴŀƭǎ Ŧǳƭƭȅ ǎƘǊƻǳŘŜŘΦ 9ŀŎƘ ǘǊŀƴǎŦƻǊƳŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ƛƴŘŜƭƛōƭȅ 
ƳŀǊƪŜŘ ŀƴŘ ǇŜǊƳŀƴŜƴǘƭȅ ŦƛȄŜŘ ƭŀōŜƭ ǘƻ ƛƴŘƛŎŀǘŜ ǊŀǘƛƻΣ ǊŀǘƛƴƎΣ ǾƻƭǘŀƎŜΣ ŎǳǊǊŜƴǘǎΣ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎΦ  

 



 

птф 

 

tǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ŦǳǎŜŘ όƻǊ a/. ǇǊƻǘŜŎǘŜŘύ ŀƴŘ ƴŜǳǘǊŀƭ ƭƛƴƪŜŘ ǿƛǘƘ ƻƴŜ ǎƛŘŜ ƻŦ 
ǘƘŜ ǎŜŎƻƴŘŀǊȅ ŜŀǊǘƘŜŘΦ  

 

²ƘŜǊŜ ммл ± ǎƻŎƪŜǘ ƻǳǘƭŜǘ ǎǳǇǇƭƛŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ŎŜƴǘŜǊπǘŀǇǇŜŘ ŜŀǊǘƘŜŘ 
ǎŜŎƻƴŘŀǊȅ ǿƛƴŘƛƴƎΣ ōƻǘƘ ŜƴŘǎ ƻŦ ǘƘŜ ǿƛƴŘƛƴƎ ōŜƛƴƎ ŦǳǎŜŘΦ  

 

3.8.21 Spare Ways  

 

¢ƘŜ ŘǊŀǿƛƴƎǎ ƎŜƴŜǊŀƭƭȅ ƛƴŘƛŎŀǘŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎǇŀǊŜ ŎƛǊŎǳƛǘǎ ǘƘŀǘ ŀǊŜ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ŜǉǳƛǇǇŜŘ 
ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎΣ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ŀƴŘ 
ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎΦ ²ƘŜǊŜ ǎǇŀǊŜ ǿŀȅǎ ƘŀǾŜ ƴƻǘ ōŜŜƴ ƛƴŘƛŎŀǘŜŘΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎƘŀƭƭ ŀǇǇƭȅΦ  

 

CƻǊ ǎǿƛǘŎƘōƻŀǊŘǎΣ ŀ ƳƛƴƛƳǳƳ ƻŦ ǘǿƻ ǎǇŀǊŜΣ ŜǉǳƛǇǇŜŘΣ ǿŀȅǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΣ ǘƘŜ ǊŀǘƛƴƎ ƻŦ ǘƘŜ 
ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ōŜƛƴƎ ŎƻƳƳŜƴǎǳǊŀǘŜ ǿƛǘƘ ǘƘƻǎŜ ǎƘƻǿƴ ŦƻǊ ŀŎǘƛǾŜ ŎƛǊŎǳƛǘǎΦ  

 

CƻǊ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΣ ŀ ƳƛƴƛƳǳƳ ƻŦ ǘǿƻ ǎǇŀǊŜ ŜǉǳƛǇǇŜŘ ǿŀȅǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΣ ǘƘŜ ǎǇŀǊŜǎ 
ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴΣ a//. ƻǊ ǎƛƳƛƭŀǊ ōǳǘ ƴƻǘ ǎǘŀǊǘŜǊǎΦ IƻǿŜǾŜǊΣ ǎǇŀŎŜ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ŦǳǘǳǊŜ ǎǘŀǊǘŜǊ ǳƴƛǘǎΦ ¢ƘŜ ǊŀǘƛƴƎǎ ƻŦ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ōŜ 
ŎƻƳƳŜƴǎǳǊŀǘŜ ǿƛǘƘ ǘƘƻǎŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ  

 

! ƳƛƴƛƳǳƳ ƻŦ ǘǿƻ ¢tκb ǎǇŀǊŜΣ ŜǉǳƛǇǇŜŘ ǿŀȅǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎΣ ǘƘŜ ǊŀǘƛƴƎǎ 
ōŜƛƴƎ ŎƻƳƳŜƴǎǳǊŀǘŜ ǿƛǘƘ ǘƘƻǎŜ ǎƘƻǿƴ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀ ƳƛƴƛƳǳƳ ƻŦ ǘǿƻ 
ōƭŀƴƪƛƴƎ ǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ŀŘŘƛǘƛƻƴŀƭ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎΦ  

 

5Ŝǘŀƛƭǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ Ŧƛƴŀƭ ŀƎǊŜŜƳŜƴǘ ŀƴŘ ŀǇǇǊƻǾŀƭΦ  

 

3.9 Switchboard and Panel Wiring  

 

!ƳǇƭŜ ǿƛǊƛƴƎ ǎǇŀŎŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ǇŀƴŜƭǎ ŀƴŘ ŀƭƭ ǿƛǊƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ 
ƻǳǘ ƛƴ ŀ ƴŜŀǘ ŀƴŘ ǎȅǎǘŜƳŀǘƛŎ ƳŀƴƴŜǊ ǿƛǘƘ ŎŀōƭŜ ǎǳǇǇƻǊǘŜŘ ŎƭŜŀǊ ƻŦ ǘƘŜ ǇŀƴŜƭǎ ŀƴŘ ƻǘƘŜǊ ǎǳǊŦŀŎŜǎ ŀǘ ŀƭƭ 
Ǉƻƛƴǘǎ ǘƻ ƻōǘŀƛƴ ŦǊŜŜ ŎƛǊŎǳƭŀǘƛƻƴ ƻŦ ŀƛǊΦ  

 

Lƴ ŀƭƭ ŎŀǎŜǎΣ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ǘƘŜ ǿƛǊƛƴƎ ǘŜǊƳƛƴŀƭ ƛǎ ǘƻ ōŜ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ƧǳƴŎǘƛƻƴ ōŜǘǿŜŜƴ ƳǳƭǘƛπŎƻǊŜ 
ŎŀōƭŜǎ ŀƴŘ ǘƘŜ ǘŜǊƳƛƴŀƭǎ ƛǎ ŜŦŦŜŎǘŜŘ ǿƛǘƘƻǳǘ ŎǊƻǎǎƻǾŜǊΦ LƴǎǳƭŀǘŜŘ ōǳǎƘŜǎ ŀǊŜ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ 
ƴŜŎŜǎǎŀǊȅ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŎƘŀŦƛƴƎ ƻŦ ǿƛǊƛƴƎΦ  

 



 

пул 

 

!ƭƭ ǇŀƴŜƭ ǿƛǊƛƴƎ ƛǎ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ сном ¢ȅǇŜ ! ƻǊ .Σ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΦ /ƻƴŘǳŎǘƻǊǎ 
ŀǊŜ ǘƻ ōŜ ŎƻǇǇŜǊ ŀƴŘ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ŎǊƻǎǎ ǎŜŎǘƛƻƴ ŜǉǳƛǾŀƭŜƴǘ ǘƻ тκлΦст ƳƳ όнΦр ƳƳнύ ƻǊ мκмΦту ƳƳ 
όнΦр ƳƳн ύΦ ōǳǘ ǎƛƴƎƭŜ ǎǘǊŀƴŘŜŘ ŎƻƴŘǳŎǘƻǊǎ ǎƘƻǳƭŘ ƻƴƭȅ ōŜ ŜƳǇƭƻȅŜŘ ŦƻǊ ǊƛƎƛŘ ŎƻƴƴŜŎǘƛƻƴǎΣ ǿƘƛŎƘ ŀǊŜ 
ƴƻǘ ǎǳōƧŜŎǘ ǘƻ ƳƻǾŜƳŜƴǘ ƻǊ ǾƛōǊŀǘƛƻƴ ŘǳǊƛƴƎ ǎƘƛǇƳŜƴǘΣ ƻǇŜǊŀǘƛƻƴ ƻǊ ƳŀƛƴǘŜƴŀƴŎŜΦ CƭŜȄƛōƭŜ ŎƻƴŘǳŎǘƻǊǎ 
ŜǉǳƛǾŀƭŜƴǘ ǘƻ олκлΦнр ƳƳ όмΦрƳƳнύ ƻǊ ǎƳŀƭƭŜǊ ǎƛȊŜǎ ƎŜƴŜǊŀƭƭȅ ǎƘŀƭƭ ƻƴƭȅ ōŜ ŜƳǇƭƻȅŜŘ ǿƛǘƘ ǘƘŜ ǿǊƛǘǘŜƴ 
ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

bƻ ǿƛǊŜŘ Ƴŀȅ ōŜ ǘŜŜŘ ƻǊ ƧƻƛƴǘŜŘ ōŜǘǿŜŜƴ ǇƻƛƴǘǎΦ  

 

9ƭŜŎǘǊƛŎŀƭ ǿƛǊƛƴƎ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘ ŀǊŜ ǘƻ ōŜ ƭƻŎŀǘŜŘ ǎƻ ǘƘŀǘ ƭŜŀƪŀƎŜ ƻŦ ƻƛƭ ƻǊ ǿŀǘŜǊ Ŏŀƴƴƻǘ ŀŦŦŜŎǘ ǘƘŜƳΦ  

 

.ǳǎ ǿƛǊƛƴƎ ōŜǘǿŜŜƴ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΣ ŜǘŎΦΣ ƛǎ ǘƻ ōŜ Ŧǳƭƭȅ ƛƴǎǳƭŀǘŜŘ ŀƴŘ ǘƻ ōŜ ŎƻƳǇƭŜǘŜƭȅ ǎŜƎǊŜƎŀǘŜŘ ŦǊƻƳ 
ǘƘŜ Ƴŀƛƴ ǇŀƴŜƭ ǿƛǊƛƴƎΦ  

 

!ƭƭ ƳŜǘŀƭƭƛŎ ŎŀǎŜǎ ƻŦ ƛƴǎǘǊǳƳŜƴǘǎΣ ŎƻƴǘǊƻƭ ǎǿƛǘŎƘŜǎΣ ǊŜƭŀȅǎΣ ŜǘŎΦΣ ƳƻǳƴǘŜŘ ƻƴ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ƻǊ ƛƴ 
ŎǳōƛŎƭŜǎΣ ǎǘŜŜƭ ƻǊ ƻǘƘŜǊǿƛǎŜΣ ŀǊŜ ǘƻ ōŜ ŎƻƴƴŜŎǘŜŘ ōȅ ƳŜŀƴǎ ƻŦ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊǎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ нΦр 
ƳƳн ǎŜŎǘƛƻƴ ǘƻ ǘƘŜ ƴŜŀǊŜǎǘ ŜŀǊǘƘ ōŀǊΦ ¢ƘŜǎŜ ŎƻƴŘǳŎǘƻǊǎ Ƴŀȅ ōŜ ōŀǊŜ ƻǊ ƘŀǾŜ ƛƴǎǳƭŀǘƛƻƴ ŎƻƭƻǳǊŜŘ 
ƎǊŜŜŘ ƻǊ ƎǊŜŜƴκ ȅŜƭƭƻǿ ǎǘǊƛǇŜŘΦ  

 

/ƻƭƻǳǊ ŎƻŘƛƴƎ ƻŦ ǘƘŜ ǎŜǇŀǊŀǘŜ ǇƘŀǎŜǎΣ ƴŜǳǘǊŀƭ ŀƴŘ ŜŀǊǘƘΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ǘƘǊƻǳƎƘƻǳǘ 
ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ ²ƘŜǊŜ ƴŜŎŜǎǎŀǊȅΣ ŦǳǊǘƘŜǊ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǿƛǊƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǘƘŜ ŜȄǘŜƴǘ 
ƴŜŎŜǎǎŀǊȅ ǘƻ ǇŜǊƳƛǘ ŀƴȅ ŎƻƴŘǳŎǘƻǊ ǘƻ ōŜ ƭƻŎŀǘŜŘ ŀƴŘ ǘǊŀŎŜŘΦ !ƭǎƻ ŎƻƭƻǳǊ ŎƻŘƛƴƎ ƻŦ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭ ŀƴŘ 
ƭƻŎŀƭ ŎƻƴǘǊƻƭ ǿƛǊƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ ±ƻƭǘŀƎŜ ƻŦ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ǎǘŀǘŜŘΦ  

 

/ƻƭƻǳǊ ŎƻŘƛƴƎ ǎƘŀƭƭ ōŜΥ  

wŜŘ    π wŜŘ ǇƘŀǎŜ  

¸Ŝƭƭƻǿ   π ¸Ŝƭƭƻǿ ǇƘŀǎŜ  

.ƭǳŜ    π .ƭǳŜ ǇƘŀǎŜ  

.ƭŀŎƪ    π bŜǳǘǊŀƭ  

DǊŜŜƴκ¸Ŝƭƭƻǿ  π 9ŀǊǘƘ  

DǊŜȅ    π ммл ± !±  

²ƘƛǘŜ    π 5Φ/  

 

/ŀōƭŜ ŦƻǊ ǎǇŜŎƛŀƭƛǎǘ ŀǇǇƭƛŎŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ŎƻπŀȄƛŀƭ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ǘȅǇŜΦ  

 



 

пум 

 

!ƭƭ ǿƛǊƛƴƎ ǎƘŀƭƭ ƘŀǾŜ ŎǊƛƳǇŜŘ ǘŜǊƳƛƴŀǘƛƻƴǎΣ ƻƴƭȅ ƻƴŜ ǿƛǊŜ ōŜƛƴƎ ƘŜƭŘ ōȅ ŀƴȅ ƻƴŜ ŎǊƛƳǇΦ /ǊƛƳǇŜŘ ƭǳƎǎ 
ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƛƴǎǳƭŀǘŜŘ ǘȅǇŜ ǿƛǘƘƻǳǘ ŎƻƴŘǳŎǘƻǊ ŜȄǇƻǎǳǊŜ ōŜǘǿŜŜƴ ǘƘŜ ŎǊƛƳǇǎ ŀƴŘ ǿƛǊŜ ƛƴǎǳƭŀǘƛƻƴǎΦ  

 

¢ƘŜ ǘȅǇŜ ƻŦ ŎǊƛƳǇ ǳǎŜŘ ǎƘŀƭƭ ōŜ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ǘƘŜ ǘȅǇŜ ƻŦ ǘŜǊƳƛƴŀƭǎ ǘƻ ǿƘƛŎƘ ƛǘ ŎƻƴƴŜŎǘǎΦ  

 

¢ŜǊƳƛƴŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƴŜŀǘƭȅ ŀǊǊŀƴƎŜŘ ƭŜŀǾƛƴƎ ŀŘŜǉǳŀǘŜ ƭŜƴƎǘƘ ŦƻǊ ƻƴŜ ŀŘŘƛǘƛƻƴŀƭ ǘŜǊƳƛƴŀǘƛƻƴΦ  

 

²ƛǊƛƴƎ ǎƘŀƭƭ ōŜ ƴŜŀǘƭȅ ƭŀƛŘ ƛƴ ƭƛƳƛǘ ŎƻƳǇǊŜǎǎƛƻƴ ƛƴǎǳƭŀǘŜŘ ŎƭŜŀǘǎΣ ƛƴǎǳƭŀǘŜŘ ǎǘǊŀǇǎ ƻǊΣ ǿƘŜǊŜ ƳƻǊŜ ǘƘŀƴ 
ǘŜƴ ǿƛǊŜǎ Ŧƻƭƭƻǿ ǘƘŜ ǎŀƳŜ ǊƻǳǘŜΣ ƛƴ ǇƭŀǎǘƛŎ ǎƭƻǘǘŜŘπǎƛŘŜŘ ǘǊǳƴƪƛƴƎ ǿƛǘƘ ŎƭƛǇπƻƴ ŎƻǾŜǊΦ ²ƘŜǊŜ ǘǊǳƴƪƛƴƎ 
ƛǎ ǳǎŜŘΣ ǘƘŜ Ǌŀǘƛƻ ƻŦ ŜŦŦŜŎǘƛǾŜ ƻǾŜǊŀƭƭ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ƻŦ ŎŀōƭŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƎǊŜŀǘŜǊ ǘƘŀƴ пл҈ ƻŦ ǘƘŜ 
ǘǊǳƴƪƛƴƎ ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀΦ  

 

IƻƭŜǎ ƛƴ ǎǘŜŜƭǿƻǊƪΣ ŜǘŎΦΣ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ŎŀōƭŜǎ Ǉŀǎǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ǳǎƛƴƎ ƴȅƭƻƴ ƎǊƻƳƳŜǘǎΣ ƻǊ ŜŘƎƛƴƎ 
ǎǘǊƛǇ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǎƛȊŜ ƻŦ ƘƻƭŜΦ  

 

/ŀōƭŜǎ ǳǎŜŘ ŦƻǊ ŎƻƴǘǊƻƭΣ ŜȄǘǊŀ ƭƻǿ ǾƻƭǘŀƎŜ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘ ǎƛƎƴŀƭ ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƛƪŜƭȅ ǘƻ ōŜ ŀŦŦŜŎǘŜŘ ōȅ 
ƛƴǘŜǊŦŜǊŜƴŎŜ ǎƘŀƭƭ ōŜ ǎŎǊŜŜƴŜŘ ŀƴŘ ƻǊ ǎǇŀŎŜŘ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊ ŀƴŘ ŦǊƻƳ ƘŜŀǾȅ ŎǳǊǊŜƴǘ ǇƻǿŜǊ ŎŀōƭŜǎΣ 
ŀǘ ŀ ŘƛǎǘŀƴŎŜ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǊŜǎǳƭǘŀƴǘ ŜƭŜŎǘǊƛŎŀƭ ϦƴƻƛǎŜϦ ƛǎ ƛƴǎǳŦŦƛŎƛŜƴǘ ǘƻ ŎŀǳǎŜ ŀƴȅ ŦƻǊƳ ƻŦ ƳŀƭŦǳƴŎǘƛƻƴ 
ƻŦ ŀǎǎƻŎƛŀǘŜŘ ŜǉǳƛǇƳŜƴǘΦ  

 

!ƭƭ ǿƛǊƛƴƎ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ŀǘ ŜŀŎƘ ŜƴŘ ōȅ ƳŜŀƴǎ ƻŦ Ǝƭƻǎǎȅ ǇƭŀǎǘƛŎ ŦŜǊǊǳƭŜǎ ǎƘƻǿƛƴƎ ǘƘŜ ǿƛǊŜ ƴǳƳōŜǊ 
ŀǎ ƻƴ ǘƘŜ ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳǎΦ CŜǊǊǳƭŜǎ ǎƘŀƭƭ ōŜ ŎƻƭƻǳǊ ŎƻŘŜǎΣ ϥ½ϥ ǘȅǇŜ ŀƴŘ ƛƴŘŜƭƛōƭȅ ƳŀǊƪŜŘΦ  

 

3.10 Electric Motors  

 

3.10.1 General  

 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ ƳŀƪŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƴƎ ŦǊƻƳ ǘƘŜ 
ǎǇŜŎƛŦƛŜŘ ǇƻǿŜǊ ǎǳǇǇƭȅΦ aƻǘƻǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇŀǊǘǎ ƻŦ .{ пффф ŀƴŘ .{ 
рлллΣ ŀƴŘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ Ǌǳƴ ŀǘ ƘƛƎƘ ǇƻǿŜǊ ŦŀŎǘƻǊ ŀƴŘ ŜŦŦƛŎƛŜƴŎȅ ŀǘ ǘƘŜ ǇǊŜǎŎǊƛōŜŘ Ǉƭŀƴǘ ŘǳǘȅΦ  

 

aƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǘƘǊŜŜ ǇƘŀǎŜΣ ǎǉǳƛǊǊŜƭ ŎŀƎŜΣ ƛƴŘǳŎǘƛƻƴ ǘȅǇŜΣ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǊŀǘŜŘ ŦƻǊ ǘƘŜ ƘŜŀǾƛŜǎǘ 
ǎǇŜŎƛŦƛŜŘ ŘǳǘȅΣ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ŀƴŘ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƻƴ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ŀƴŘ ŘŜǘŜǊƳƛƴŜŘ ōȅ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ǇƻǿŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜΣ ŀƭǘƛǘǳŘŜ ŀƴŘ ƴƻǊƳŀƭ 
ǿƻǊƪƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ Ǉƭŀƴǘ ƻŦŦŜǊŜŘΦ  

 



 

пун 

 

¢ƘŜ ǎǘŀǊǘƛƴƎ όƭƻŎƪŜŘ ǊƻǘƻǊύ ŎǳǊǊŜƴǘ ƻŦ ŀƴȅ ƳƻǘƻǊ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ с ǘƛƳŜǎ ǘƘŜ Ŧǳƭƭ ƭƻŀŘ ƻǇŜǊŀǘƛƴƎ 
ŎǳǊǊŜƴǘΣ aƻǘƻǊ ǎǘŀǊǘƛƴƎ ǘƻǊǉǳŜ ǎƘŀƭƭ ōŜ ŀǘ ƭŜŀǎǘ мнл҈ ƻŦ ǘƘŜ ǇǳƳǇ ǘƻǊǉǳŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘǊƻǳƎƘƻǳǘ 
ǘƘŜ ǎǘŀǊǘƛƴƎ ǎŜǉǳŜƴŎŜΦ aƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǊǳƴƴƛƴƎ ōŀŎƪǿŀǊŘǎ ŀǘ ǊŀǘŜŘ ǎǇŜŜŘǎ ǳƴŘŜǊ ōŀŎƪŦƭƻǿ 
ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘƻǳǘ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ƳƻǘƻǊΦ  

 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ рлллΣ ǘƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǎŀǘƛǎŦŀŎǘƻǊȅ ƻǇŜǊŀǘƛƻƴ ǿƛǘƘ 
ŀ ŦǊŜǉǳŜƴŎȅ ǾŀǊƛŀǘƛƻƴ ƻŦ Ґ р҈ ŀōƻǾŜ ƻǊ ōŜƭƻǿ ǘƘŜ ƴƻǊƳŀƭ ŦǊŜǉǳŜƴŎȅ ƻŦ рл IȊΦ  

 

¢ƘŜ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎ ŦƻǊ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎǘŀǊǘǎ ǇŜǊ ƘƻǳǊ ǊŜǉǳƛǊŜŘ 
ǿƘŜƴ ǘƘŜ ǇǳƳǇƛƴƎ Ǉƭŀƴǘ ƛǎ ƛƴ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴΦ  

 

²ƘŜǊŜ ŀƴ ƛƴǎǳƭŀǘƛƻƴ /ƭŀǎǎ ƛǎ ǎǇŜŎƛŦƛŜŘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ пффф ǎƘŀƭƭ ōŜ ƳŜǘΦ ¢ƘŜ ƭƛƳƛǘ ƻŦ 
ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ǎƘŀƭƭ ōŜ ŦƻǊ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ /ƭŀǎǎ ƻŦ ƛƴǎǳƭŀǘƛƻƴ ǉǳƻǘŜŘΦ /ƭŀǎǎ C ƛƴǎǳƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘΣ ōǳǘ ǿƛǘƘ /ƭŀǎǎ . ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ƭƛƳƛǘŀǘƛƻƴǎΦ  

 

aƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƭƻŎŀǘƛƴƎ ǘȅǇŜ ōŜŀǊƛƴƎǎ ŀƴŘκƻǊ ƘŜŀǾȅ ǘȅǇŜ ǘƘǊǳǎǘ ōŜŀǊƛƴƎǎ ŀǘ ǘƘŜ ƴƻƴπŘǊƛǾŜ 
ŜƴŘ ŀƴŘ ǊƻƭƭŜǊ ǘȅǇŜ ōŜŀǊƛƴƎǎ ŀǘ ǘƘŜ ŘǊƛǾŜ ŀƴŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǘȅǇŜ ƻŦ ƳƻǘƻǊ ƻŦŦŜǊŜŘΣ ōǳǘ ŀƭƭ ōŜŀǊƛƴƎǎ 
ǎƘŀƭƭ ōŜ ƻŦ ŀŘŜǉǳŀǘŜ ǇǊƻǇƻǊǘƛƻƴǎ ŀƴŘ ŘŜǎƛƎƴ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ŀǇǇƭƛŎŀǘƛƻƴΣ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ 
ŀƳǇƭŜ ŎŀǇŀŎƛǘȅ ŀƭƭ ŀƭƭƻǿ ǘƘŜ ǇǳƳǇ ǘƻ ƻǇŜǊŀǘŜ ŦƻǊ ǎƘƻǊǘ ǇŜǊƛƻŘǎ ǿƛǘƘ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ǾŀƭǾŜ ŎƭƻǎŜŘΦ  

 

5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ ōŜŀǊƛƴƎ ǘȅǇŜǎ ōŜƛƴƎ ǇǊƻǇƻǎŜŘΣ ƎǊŜŀǎŜΣ ƻƛƭΣ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀƭƭ ǾŜǊǘƛŎŀƭ ƳƻǘƻǊǎ 
ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ƎǊŜŀǎŜ ƭǳōǊƛŎŀǘŜŘ ōŜŀǊƛƴƎǎ ŦƻǊ ƘƻǊƛȊƻƴǘŀƭ ǎǇƭƛǘ ŎŀǎŜ ƳƻǘƻǊǎΦ  

 

¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ōǳƛƭǘ ƻŦ ƘƛƎƘπƎǊŀŘŜ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ōŜǎǘ ǇǊŀŎǘƛŎŜ 
ŦƻǊ ǘƘŜ ǘȅǇŜ ƻŦ Ǉƭŀƴǘ ƻŦŦŜǊŜŘΦ  

 

aƻǘƻǊǎ р ƪ² ŀƴŘ ŀōƻǾŜ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƛǘƛǾŜ ǘƘŜǊƳƛǎǘƻǊǎ ŜƳōŜŘŘŜŘ ƛƴ ǘƘŜ ƳƻǘƻǊ 
ǘƻ ŎƻƴǘǊƻƭ ŀ ǿƛƴŘƛƴƎ ƻǾŜǊπǘŜƳǇŜǊŀǘǳǊŜ ǊŜƭŀȅ ƳƻǳƴǘŜŘ ƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ŎǳōƛŎƭŜΦ 9ŀŎƘ ƳƻǘƻǊ ǎƘŀƭƭ ƘŀǾŜ ŀǘ 
ƭŜŀǎǘ о ǘƘŜǊƳƛǎǘƻǊǎΦ ¢ƘŜ ǘƘŜǊƳƛǎǘƻǊǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ŀ ƳƻƴƛǘƻǊƛƴƎ ǳƴƛǘ ƛƴ ǘƘŜ ƳƻǘƻǊ 
ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ǘƻ ǇǊƻǾƛŘŜŘ ǇǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ ǿƛƴŘƛƴƎ ŦŀƛƭƛƴƎ ŘǳŜ ǘƻ ƻǾŜǊƘŜŀǘƛƴƎΦ ¢ƘŜ ƳƻǘƻǊ ǎǘŀǊǘŜǊǎ 
ǎƘŀƭƭ ǘǊƛǇ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ƘƛƎƘ ǿƛƴŘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ōŜƛƴƎ ŜȄǇŜǊƛŜƴŎŜŘΦ  

 

¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ŘŜƭƛǾŜǊƛƴƎ мл҈ ƛƴ ŜȄŎŜǎǎ ƻŦ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ŀōǎƻǊōŜŘ ōȅ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘ ōŜƛƴƎ ŘǊƛǾŜƴΦ ¢ƘŜ ƳƻǘƻǊǎΣ ǿƘŜǊŜ ǇǊŀŎǘƛŎŀōƭŜΣ ŀǊŜ ǘƻ ōŜ ǎŜƭŜŎǘŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ŜƭŜƳŜƴǘ ƻŦ 
ŎƻƳƳƻƴŀƭƛǘȅΣ ǘƘǳǎ ŦƭŜȄƛōƛƭƛǘȅ ƛƴ ǳǎŜ ŀǘ ŜŀŎƘ ǎƛǘŜΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ŘƻǎƛƴƎ ǇǳƳǇ ƳƻǘƻǊǎΦ  

 

hƴƭȅ L{h ǎǘŀƴŘŀǊŘ ǊƻƭƭŜǊ ŀƴŘκƻǊ ōŀƭƭ ƎǊŜŀǎŜ ƭǳōǊƛŎŀǘŜŘ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘΦ  

 



 

пуо 

 

¢ƘŜ ƎǊŜŀǎŜ ƭǳōǊƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ǳǎƛƴƎ ƘȅŘǊŀǳƭƛŎ ǘȅǇŜ ƴƛǇǇƭŜǎΣ ǿƘƛŎƘ ŀǊŜ ŦǊŜŜƭȅ ŀŎŎŜǎǎƛōƭŜΣ 
ǿƛǘƘƻǳǘΣ ŀƴŘ ŘƛǎƳŀƴǘƭƛƴƎΣ ƻǊ ƻǘƘŜǊǿƛǎŜ ǇƛǇŜŘ ƻǳǘ ǘƻ ŀ ǊŜŀŘƛƭȅ ŀŎŎŜǎǎƛōƭŜ ƭƻŎŀǘƛƻƴΦ  

 

Ϧ {ŜŀƭŜŘ ŦƻǊ ƭƛŦŜϦ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘΦ  

 

/ƻƴǘƛƴǳƻǳǎƭȅ ǊŀǘŜŘ ŀƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀƭƭ ƳƻǘƻǊǎ ŀōƻǾŜ р ƪ² ǘƘŀǘ ŀǊŜ ǘƻ 
ōŜ ƛƴǎǘŀƭƭŜŘ ƻǊ ƛƴ ŘŀƳǇ ƻǊ ŎƻƭŘ ŜƴǾƛǊƻƴƳŜƴǘǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǎƛȊŜŘ ōȅ ǘƘŜ ǎǳǇǇƭƛŜǊ ǘƻ ǎǳƛǘ ǘƘŜ ƳƻǘƻǊ 
ŦǊŀƳŜ ǎƛȊŜΦ  

 

IŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ƳƻǘƻǊ ǎƻ ǘƘŀǘ ǘƘŜ ƘŜŀǘ ŘƛǎǎƛǇŀǘŜŘ ŘƻŜǎ ƴƻǘ ŘŀƳŀƎŜ ǘƘŜ ƛƴǎǳƭŀǘƛƻƴ 
ƻŦ ŀƴȅ ƻŦ ǘƘŜ ǿƛƴŘƛƴƎǎ ƻǊ ŀǎǎƻŎƛŀǘŜŘ ŎŀōƭŜǎΦ  

 

¢ŜǊƳƛƴŀƭǎ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜŘ ŦǊƻƳ ǘƘŜ ŦǊŀƳŜ ŀƴŘ ǎƘŀƭƭ ōŜ ǊŜǾŜǊǎƛōƭŜ ǘƻ ŀƭƭƻǿ ŎŀōƭŜ ŜƴǘǊȅ ŀǘ ǘƘŜ 
ǘƻǇΣ ōƻǘǘƻƳ ƻǊ ŜƛǘƘŜǊ ǎƛŘŜΣ ǎǳƛǘŀōƭŜ ŦƻǊ ŎŀōƭŜ ƎƭŀƴŘǎ ǊŜǉǳƛǊŜŘΦ ¢ŜǊƳƛƴŀƭ ƳƻǳƴǘƛƴƎǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ 
ǎǳŎƘ ǘƘŀǘ ǘƘŜ ƳƻǘƻǊ ǎǳǇǇƭȅ ǿƛǊƛƴƎ Ŏŀƴ ōŜ ŘƛǎŎƻƴƴŜŎǘŜŘ ǿƛǘƘƻǳǘ ŘƛǎǘǳǊōƛƴƎ ƛǘǎ ƛƴǘŜǊƴŀƭ ŎƻƴƴŜŎǘƛƻƴǎΦ  

 

¢ƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ǿƛƴŘƛƴƎ ǎƘŀƭƭ ōŜ ōǊƻǳƎƘǘ ƻǳǘ ǘƻ ŀ ǎŜǇŀǊŀǘŜ ǘŜǊƳƛƴŀƭΣ ŎƻƴƴŜŎǘƛƴƎ ƭƛƴƪǎ ōŜƛƴƎ ǇǊƻǾƛŘŜŘ 
ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǘŜǊƳƛƴŀƭǎΦ  

 

! ŘƛŀƎǊŀƳ ƻŦ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ƛƴǎƛŘŜ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƻȄ ŎƻǾŜǊΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ 
ǿŀǘŜǊǘƛƎƘǘΣ ƻƛƭ ǊŜǎƛǎǘƛƴƎ ƎŀǎƪŜǘǎΦ  

 

²ƘŜǊŜ ƳƻǘƻǊ ŀƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊǎ ŀǊŜ ŦƛǘǘŜŘ ŀŘŘƛǘƛƻƴŀƭ ǘŜǊƳƛƴŀƭǎ ŀƴŘ ŀ ǎŜǇŀǊŀǘŜ ŎŀōƭŜ ƎƭŀƴŘ 
ŜƴǘǊȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ ! ǿŀǊƴƛƴƎ ƭŀōŜƭ ƻƴ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƻȄ ŎƻǾŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǎǘŀǘƛƴƎϦ 
²!wbLbDΣ [L±9 I9!¢9w ¢9waLb![{Σ L{h[!¢9 .9Chw9 w9ah±LbD /h±9wϦΦ  

 

tƭŀǘŜǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ƻƴ ŜŀŎƘ ƳƻǘƻǊΣ ƎƛǾƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΥ  

 

.{ bƻ  ψψψψψψψψψψψψψψψψ  bƻΦ ƻŦ tƘŀǎŜǎ  ψψψψψψψψψψψψψψψψ 

aŀƴǳŦŀŎǘǳǊŜǊ  ψψψψψψψψψψψψψψψψ aƻǘƻǊ ƪ² ψψψψψψψψψψψψψψψψψ 

{ŜǊƛŀƭ bƻ  ψψψψψψψψψψψψψψψψ ±ƻƭǘŀƎŜ  ψψψψψψψψψψψψψψψψψ 

Lƴǎǳƭŀǘƛƻƴ /ƭŀǎǎψψψψψψψψψψψψψψψψ /ǳǊǊŜƴǘ ŀǘ C[ ψψψψψψψψψψψψψψψψψ 

CǊŜǉǳŜƴŎȅ  ψψψψψψψψψψψψψψψψ {ǇŜŜŘ  ψψψψψψψψψψψψψψψψψ  

 

!ƭƭ ƳƻǘƻǊǎ ǊŀǘŜŘ ƛƴ ŜȄŎŜǎǎ ƻŦ мсл ƪ² ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ ǾƛōǊŀǘƛƻƴ ŎƻƴǘǊƻƭ ŘŜǾƛŎŜǎ ǘƻ 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎƘǳǘ Řƻǿƴ ǘƘŜ ƳƻǘƻǊ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŜȄŎŜǎǎƛǾŜ ǾƛōǊŀǘƛƻƴΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǘƛǇǳƭŀǘŜ 



 

пуп 

 

ǘƘŜ ǾƛōǊŀǘƛƻƴ ǘƻƭŜǊŀƴŎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŜŀŎƘ ƳƻǘƻǊ ǊŀǘƛƴƎ ŀōƻǾŜ мсл ƪ² ŀƴŘ ǎƘŀƭƭ ǊŜŎƻƳƳŜƴŘ 
ŀǇǇǊƻǇǊƛŀǘŜ ŎƻƴǘǊƻƭ ŘŜǾƛŎŜǎΣ ŘŜǘŀƛƭǎ ƻŦ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭΦ  

 

CƻǊ ƳƻǘƻǊǎ ƭŀǊƎŜǊ ǘƘŀƴ мслƪ²Σ ƪƛƭƻǿŀǘǘ ƘƻǳǊ ƳŜǘŜǊǎΣ ǿƛǘƘ ƳŀȄƛƳǳƳ ŘŜƳŀƴŘ ƛƴŘƛŎŀǘƻǊǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘΦ  

 

±ŜǊǘƛŎŀƭ ǎǇƛƴŘƭŜ ƳƻǘƻǊ ǳƴƛǘǎ ǊŀǘŜŘ ƛƴ ŜȄŎŜǎǎ ƻŦ р ƪ² ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǘƘŜǊƳƻŎƻǳǇƭŜ ŀǘ ǘƘŜ ǳǇǇŜǊ 
ǘƘǊǳǎǘ ōŜŀǊƛƴƎ ǘƻ ǎƘǳǘ Řƻǿƴ ǘƘŜ ƳƻǘƻǊ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ǘƘŜ ōŜŀǊƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ŜȄŎŜŜŘƛƴƎ ŀ 
ǊŜŎƻƳƳŜƴŘŜŘ ǾŀƭǳŜΦ 5Ŝǘŀƛƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭΦ  

 

aƻǘƻǊ ǘƘŀǘ ŀǊŜ ǿŀǘŜǊπŎƻƻƭŜŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǎǳƛǘŀōƭŜ ǇǊƻǘŜŎǘƛƻƴ ǘƻ ǎŀŦŜƎǳŀǊŘǎ ŀƎŀƛƴǎǘ ǘƘŜ ƭŀŎƪ ƻŦ ǿŀǘŜǊ 
ŦƭƻǿΦ  

 

²ƘŜǊŜ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƻǇŜǊŀǘƛƻƴ ǎȅǎǘŜƳΣ ƳƻǘƻǊ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǎǳƛǘŀōƭŜ ǊŀǘŜŘ ǊƻǘŀǊȅ 
ƻŦŦΣ Ƴŀƴǳŀƭ ƻǊ ŀǳǘƻƳŀǘƛŎ ǎǿƛǘŎƘŜǎΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǇŀƛƴǘƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŀŘ ŎƻƭƻǳǊ ǊŀƴƎŜ ōŜƛƴƎ ǇǊƻǇƻǎŜŘΦ ¢ƘŜ 
9ƳǇƭƻȅŜǊ ǿƛƭƭ Ŧƛƴŀƭƭȅ ŘŜŎƛŘŜ ƻƴ ǘƘŜ ŎƻƭƻǳǊΣ ǘƘƛǎ ōŜƛƴƎ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǎǘŀƴŘŀǊŘ 
ŎƻƭƻǳǊ ŎƘŀǊǘǎΦ  

 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘǿƻ ŜŀǊǘƘƛƴƎ ǘŜǊƳƛƴŀƭǎΦ  

 

¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŎƻƳƳŜǊŎƛŀƭƭȅ ǎƛƭŜƴǘ ƛƴ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǎƘŀƭƭ Ǌǳƴ ŦǊŜŜ ŦǊƻƳ ǾƛōǊŀǘƛƻƴΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ 
ƻŦ Ǌƻōǳǎǘ ŘŜǎƛƎƴ ǿƛǘƘ ŦǊŀƳŜǎ ŀƴŘ ŎƻǾŜǊǎ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴ Ŏŀǎǘ ƛǊƻƴΦ Cŀƴ ŎƻǾŜǊǎ ŀƴŘ Ŏƻǿƭǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ 
ǎǘǊƻƴƎ ŀƴŘ ŘǳǊŀōƭŜ ƳŀǘŜǊƛŀƭ όǇƭŀǎǘƛŎΣ t±/ ƻǊ Dwt ǿƛƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŀōƭŜύΦ ¢ƘŜ ǊƻǘƻǊǎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ƪŜȅŜŘ 
ǘƻ ǘƘŜ ǎƘŀŦǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ōŀƭŀƴŎŜŘ ōƻǘƘ ǎǘŀǘƛŎŀƭƭȅ ŀƴŘ ŘȅƴŀƳƛŎŀƭƭȅΦ  

 

aƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƭŀōŜƭƭŜŘ ǘƻ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ǎǘŀǊǘŜǊǎΦ ¢ƘŜǎŜ ǎƘŀƭƭ ōŜ ŀǘ ƭŜŀǎǘ плƳƳ Ȅ тр 
ƳƳ Ȅ нƳƳ ƛƴ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƻƴ ƴƻƴπŦŜǊǊƻǳǎ ƳŜǘŀƭΦ 5Ŝǘŀƛƭǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘΦ  

 

!ƛǊ ǾŜƴǘǎ ŀƴŘ ƻǘƘŜǊ ƻǇŜƴƛƴƎ ǿƘŜǊŜ ǇǊƻǾƛŘŜŘ ǿƻǳƭŘ ōŜ ǎŎǊŜŜƴ ǇǊƻǘŜŎǘŜŘΦ  

 

!ƭƭ ǘƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǘƻ Ŏƭŀǎǎ L9оόǇǊŜƳƛǳƳύ ŜŦŦƛŎƛŜƴŎȅΦ 

 

3.10.2 Submersible Motors  

 



 

пур 

 

! ǎǳōƳŜǊǎƛōƭŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ ǳƴŘŜǊ ǿŀǘŜǊ ŀǘ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ǎǇŜŎƛŦƛŜŘΦ 
IŜŀǘŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ Řƻ ƴƻǘ ŀǇǇƭȅ ǘƻ ǘƘŜǎŜ ǳƴƛǘǎΦ  

 

¢ƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǾŜǊǘƛŎŀƭƭȅ ŀƴŘ ǊƛƎƛŘƭȅ ŎƻǳǇƭŜŘ ǘƻ ǘƘŜ ƳǳƭǘƛǎǘŀƎŜ ǎǳōƳŜǊǎƛōƭŜ ǇǳƳǇ ǎǳŎƘ 
ǘƘŀǘ ōƻǘƘ ǘƘŜ ǇǳƳǇ ŀƴŘ ƳƻǘƻǊ ŀǊŜ ŎƻƳǇƭŜǘŜƭȅ ŦƭƻƻŘŜŘΦ ¢ƘŜ ǿƛƴŘƛƴƎǎ ƻŦ ǘƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ƛƴǎǳƭŀǘŜŘ 
ǿƛǘƘ ŀƴ ŀǇǇǊƻǾŜŘ ǿŀǘŜǊǇǊƻƻŦ ǇƭŀǎǘƛŎ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ƳŀǘŜǊƛŀƭ ŀǎ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊΦ ¢ƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ǎǉǳƛǊǊŜƭ ŎŀƎŜ ǊƻǘƻǊ ƳƻǘƻǊ ǿƛǘƘ ǘƘŜ ǊƻǘƻǊ ǎǳƛǘŀōƭȅ ǎǳǇǇƻǊǘŜŘ ƛƴ 
ƭǳōǊƛŎŀǘŜŘ Ǉƭŀƛƴ ōŜŀǊƛƴƎǎΦ  

 

¢ƘŜ ŎŀōƭŜ ŦǊƻƳ ǘƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ŀǘ ƛǘǎ ŜȄƛǘ ōȅ ŀ ǿŀǘŜǊǘƛƎƘǘ ŎŀōƭŜ ƎƭŀƴŘΦ {ǳŦŦƛŎƛŜƴǘ ŎŀōƭŜ ǎƘŀƭƭ 
ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ƳŜŜǘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

 

3.10.3 Surface Motors  

 

{ǳǊŦŀŎŜ ƳƻǳƴǘŜŘ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǿŜŀǘƘŜǊ ǇǊƻƻŦŜŘ Ŧǳƭƭȅ ǘǊƻǇƛŎŀƭƛǎŜŘΣ ŀƴŘ ǎǳƛǘŀōƭŜ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎ ŦƻǊ 
ŜȄǘŜǊƴŀƭ ƻǇŜǊŀǘƛƻƴŀƭ ŘǳǘƛŜǎ ƛƴ ǘƘŜ ŎƭƛƳŀǘƛŎ ŎƻƴŘƛǘƛƻƴǎ ǇǊŜǾŀƛƭƛƴƎΦ ¢ƘŜ ŎƻƴƴŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ 
ōŜ ōǊƻǳƎƘǘ ƻǳǘ ǘƻ ǘŜǊƳƛƴŀƭǎ ŀǘ ǘƘŜ ǎƛŘŜ ƻŦ ǘƘŜ ŦǊŀƳŜ ŀƴŘ ǇǊƻǇŜǊƭȅ ŎƭŀƳǇŜŘ ŀƴŘ ǘŜǊƳƛƴŀǘŜŘ ǿƛǘƘƛƴ ŀ 
ŎŀōƭŜ ōƻȄ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŎƻǊǊŜŎǘ ƎƭŀƴŘ ǘƻ ŀŎŎŜǇǘ ǘƘŜ ǎƛȊŜ ŀƴŘ ǘȅǇŜ ƻŦ ŎŀōƭŜ ǎǇŜŎƛŦƛŜŘΦ Lƴ ƎŜƴŜǊŀƭ ǘƘŜ 
ƎƭŀƴŘǎ ǎƘŀƭƭ ōŜ ŘƻǿƴǿŀǊŘ ǇƻƛƴǘƛƴƎ ŀǘ ŀƴ ŀƴƎƭŜ ǘƻ Ǉŀǎǎ ǘƘŜ ŎŀōƭŜǎ ŎƭŜŀǊ ƻŦ ǘƘŜ ōŀǎŜŘ ŦǊŀƳŜ ŀƴŘ ǇƭƛƴǘƘΦ  

 

3.10.4 Cable for Submersible Motors  

 

/ŀōƭŜǎ ŦƻǊ ǎǳōƳŜǊǎƛōƭŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŀ сллκмллл Ǿƻƭǘ ƎǊŀŘŜ ƳǳƭǘƛŎƻǊŜ ŎŀōƭŜ ŀƴŘ Ŏƻƴǎƛǎǘ ƻŦ 
ŎƻƴŘǳŎǘƻǊǎ ƻŦ ƘƛƎƘ ŎƻƴŘǳŎǘƛǾƛǘȅ ǘƛƴƴŜŘ ŎƻǇǇŜǊ ǿƛǊŜΣ 9tw ƛƴǎǳƭŀǘŜŘ ŀƴŘ ǿƛǘƘ ǎǳǇŜǊ ǘƻǳƎƘ ǊǳōōŜǊ ǎƘŜŀǘƘΦ 
¢ƘŜ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǎǳǎǇŜƴǎƛƻƴ ǿƛǘƘƛƴ ŀ ōƻǊŜƘƻƭŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ сл ƳŜǘŜǊǎ ŘŜŜǇ ŀƴŘ ǎƘŀƭƭ 
ƛƴŎƭǳŘŜ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ƛƴǘŜǊƴŀƭ ǎǳǇǇƻǊǘ όƛΦŜΦ ǎǘŜŜƭ ŎƻǊŜ ƻǊ ǎƛƳƛƭŀǊύ ǘƻ ǇǊŜǾŜƴǘ ǳƴŘǳŜ ǎǘǊŀƛƴ ōŜƛƴƎ ƛƳǇƻǎŜŘ 
ƻƴ ǘƘŜ ŎŀōƭŜ ŎƻƴŘǳŎǘƻǊǎΦ ¢ǿƻ ŎƭƛǇǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŦƻǊ ŜŀŎƘ ƭŜƴƎǘƘ ƻŦ ǊƛǎŜǊΦ  

 

5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ ŎŀōƭŜ ǇǊƻǇƻǎŜŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ  

 

3.10.5 Lock-Off Push Buttons  

 

9ƳŜǊƎŜƴŎȅ ǎǘƻǇκƭƻŎƪπƻŦŦ ǇǳǎƘ ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǇǳƳǇƛƴƎ ǳƴƛǘǎ ǎǇŜŎƛŦƛŜŘΦ 9ŀŎƘ 
ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎǳǊŦŀŎŜ ƳƻǳƴǘŜŘ ǿŜŀǘƘŜǊǇǊƻƻŦ ǇǳǎƘ ǘƻ ōǊŜŀƪ ŀƴŘ ƳǳǎƘǊƻƻƳ ǘȅǇŜ ǿƛǘƘ ƭŀǘŎƘƛƴƎ ŘŜǾƛŎŜ 
ǘƻ ǊŜǎƛǎǘ ǘƘŜ ǇǳǎƘ ōǳǘǘƻƴ ǊŜǘǳǊƴ ƳƻǾŜƳŜƴǘ ǎƻ ǘƘŀǘ ŎƻƴǘŀŎǘǎ ǊŜƳŀƛƴ ƴƻǊƳŀƭƭȅ ƻǇŜƴ ǳƴƛǘ ǘƘŜ ƭŀǘŎƘ ƛǎ 
ǊŜƭŜŀǎŜŘ ōȅ ŀ ŎƻǳƴǘŜǊ ŎƭƻŎƪǿƛǎŜ ŘƛǊŜŎǘƛƻƴΦ 

 

¢ƘŜ ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ Ǌƻōǳǎǘ ŀƴŘ ǿŀǘŜǊǘƛƎƘǘ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀǘ ǘƘŜ ǾŀǊƛƻǳǎ ƭƻŎŀǘƛƻƴΣ ǿƛǘƘ 
Lt ŜƴŎƭƻǎǳǊŜΦ /ŜǊǘŀƛƴ ǎǘƻǇ ōǳǘǘƻƴǎ ǿƛƭƭ ōŜ ǿŀƭƭ ƳƻǳƴǘŜŘΣ ƻǘƘŜǊǎ ǿƛƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ŦǊŀƳŜǎ мΣллл ƳƳ 



 

пус 

 

ŀōƻǾŜ ǘƘŜ ŦƭƻƻǊ ƭŜǾŜƭΣ ŀǎ ǎǘŀǊǘŜŘ ƛƴ ǘƘŜ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴǎΦ ¢ƘŜ ŦǊŀƳŜǎΣ ōƻȄŜǎΣ ǘŜǊƳƛƴŀǘƛƻƴǎΣ 
ǎŎǊŜǿǎ ŀƴŘ ŦƛȄƛƴƎǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘΦ  

 

3.10.6 Power Factor  

 

¢ƘŜ ƻǾŜǊŀƭƭ ǇƻǿŜǊ ŦŀŎǘƻǊ ƻŦ ǘƘŜ Ǉƭŀƴǘ ǳƴŘŜǊ ŀƴȅ ƭƻŀŘ ƻǊ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴ ǎƘŀƭƭ ƴƻǘ ōŜ ƭƻǿŜǊ ǘƘŀƴ 
лΦф ƭŀƎƎƛƴƎΦ tƻǿŜǊ ŦŀŎǘƻǊ ŎƻǊǊŜŎǘƛƻƴ ŎŀǇŀŎƛǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ƳƻǘƻǊ ƻŦ ŀōƻǾŜ р ƪ² ǊŀǘŜŘ 
ƻǳǘǇǳǘΦ Lƴ ŀŘŘƛǘƛƻƴ ŎŀǇŀŎƛǘƻǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ǎƳŀƭƭŜǊ ƳƻǘƻǊǎ ŀƴŘ ƴŜŎŜǎǎŀǊȅ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƳƛƴƛƳǳƳ 
ǇƻǿŜǊ ŦŀŎǘƻǊ ǎǇŜŎƛŦƛŜŘ ŀōƻǾŜΦ  

!ƭǘŜǊƴŀǘƛǾŜƭȅ ŀ ǎǘŜǇǇŜŘ ǇƻǿŜǊ ŦŀŎǘƻǊ ŎƻǊǊŜŎǘƛƻƴ ŎŀǇŀŎƛǘƻǊ Ƴŀȅ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ǘƘŜ Ƴŀƛƴ ŘƛǎǘǊƛōǳǘƛƻƴ 
ōƻŀǊŘΦ 

 

3.10.7 Safety Devices and Controls  

 

¢ƘŜ ŎƻƴǘǊƻƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǇǳƳǇƛƴƎ Ǉƭŀƴǘ ƘŀǾŜ ƎŜƴŜǊŀƭƭȅ ōŜŜƴ ǎǇŜŎƛŦƛŜŘ ŜƭǎŜǿƘŜǊŜΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŦƻǊ ŀƭƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ƳŜŜǘ ōƻǘƘ ǘƘŜ Ƴŀƴǳŀƭ ŀƴŘ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ 
Ǉƭŀƴǘ ŀƴŘ ǇǳƳǇ ǎŜǘǎΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǎŀŦŜǘȅ ŘŜǾƛŎŜǎ ŀƭǊŜŀŘȅ ǎǇŜŎƛŦƛŜŘΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ 
ŦƻǊ ƻǘƘŜǊ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǘƘŀǘ ŀǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ǇǊƻǘŜŎǘ ŀƎŀƛƴǎǘ ŀƴȅ ƻǇŜǊŀǘƛƴƎ 
ŎƻƴŘƛǘƛƻƴǎ ǿƘƛŎƘ ǿƻǳƭŘ ōŜ ƭƛŀōƭŜ ŎŀǳǎŜ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ǇƭŀƴǘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ƭŀŎƪ ƻŦ ǿŀǘŜǊ ŀǘ ǘƘŜ ǇǳƳǇ 
ǎǳŎǘƛƻƴΦ  

 

3.10.8 Variable Speed Drives 

3.10.8.1 General 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ǇǳǊǇƻǎŜƭȅ ŘŜǎƛƎƴŜŘ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦƻǊ ǇǳƳǇƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴǎΦ 
¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŀƭƭ ƭƻŀŘǎ ǿƛǘƘ ǾŀǊƛŀōƭŜ ǘƻǊǉǳŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǎǘŀǊǘƛƴƎ ŀƴŘ ǊǳƴƴƛƴƎ ƘƛƎƘ ƛƴŜǊǘƛŀ ƭƻŀŘǎ ǎǳŎƘ ŀǎ ŎŜƴǘǊƛŦǳƎŀƭ 
ǇǳƳǇǎΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜ ǎǳǇǇƭƛŜǊ ǎƘŀƭƭ ŎŀǊǊȅ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǊŀƴƎŜ ƻŦ ǎǇŀǊŜǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ŎƻƴǘƛƴǳŜ ǘƻ 
ōŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŀǘ ƭŜŀǎǘ р ȅŜŀǊǎ ŀŦǘŜǊ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜ ƳƻŘŜƭ Ƙŀǎ 
ōŜŜƴ ŘƛǎŎƻƴǘƛƴǳŜŘΦ   

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ŎƻƳǇŀǘƛōƭŜ ŦƻǊ ǳǎŜ ǿƛǘƘ ǘƘŜ ǾŀǊƛƻǳǎ ŀǎȅƴŎƘǊƻƴƻǳǎ ǎǉǳƛǊǊŜƭ ŎŀƎŜ 
ƛƴŘǳŎǘƛƻƴ ƳƻǘƻǊǎ ǘȅǇƛŎŀƭƭȅ ǳǎŜŘ ǘƻ ǇƻǿŜǊ ǇǳƳǇƛƴƎ ǇƭŀƴǘΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ŎŀǇŀŎƛǘȅ ŀƴŘ ǎƘŀƭƭ ǇǊƻŘǳŎŜ ŀ ǉǳŀƭƛǘȅ ƭƻǿ ŘƛǎǘƻǊǘƛƻƴ 
ƻǳǘǇǳǘ ǿŀǾŜŦƻǊƳ ǎƻ ŀǎ ǘƻ ŀŎƘƛŜǾŜ Ŧǳƭƭ ǊŀǘŜŘ ƴŀƳŜǇƭŀǘŜ ǎƘŀŦǘ ǇƻǿŜǊ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ƳƻǘƻǊΦ ¢ƘŜ ǾŀǊƛŀōƭŜπ
ǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ŀƴȅ ǎǘŀƴŘŀǊŘ ǎǉǳƛǊǊŜƭ ŎŀƎŜ ƛƴŘǳŎǘƛƻƴ ƳƻǘƻǊ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŜŘ 



 

пут 

 

ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜΩǎ ǇƻǿŜǊ ǊŀǘƛƴƎ ǿƛǘƘƻǳǘ ŀƴȅ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ǘƻ ǘƘŜ ƳƻǘƻǊ ƻǊ ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ 
ŘǊƛǾŜΦ 

 

3.10.8.2 Design 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ŘƛƎƛǘŀƭƭȅ ŎƻƴǘǊƻƭƭŜŘΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƧƻǊ ŎƻƳǇƻƴŜƴǘǎΥ 

 

ω ŦǳƭƭπǿŀǾŜ ōǊƛŘƎŜ с ǇǳƭǎŜ ǊŜŎǘƛŦƛŜǊΤ 

ω 5/ ƭƛƴƪ ŎŀǇŀŎƛǘƻǊǎΤ 

ω LƴǾŜǊǘŜǊ ǎǘŀƎŜ ǿƛǘƘ LƴǎǳƭŀǘŜŘ DŀǘŜ .ƛǇƻƭŀǊ ¢ǊŀƴǎƛǎǘƻǊ όLD.¢ύ ƻǊ LƴǘŜƎǊŀǘŜŘ DŀǘŜ /ƻƳƳǳǘŀǘŜŘ 
¢ƘȅǊƛǎǘƻǊ όLD/¢ύ ǇƻǿŜǊ ƳƻŘǳƭŜǎ ŀŎǊƻǎǎ ǘƘŜ ŜƴǘƛǊŜ ǊŀƴƎŜ όD¢h ƻǊ  .W¢ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŀōƭŜύΤ 

ω /ƻƴǘǊƻƭ ŀƴŘ ŘƛǎǇƭŀȅ ǇŀƴŜƭΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ƘƛƎƘ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ƘŀǾŜ ƭƻǿ ƳŀƛƴǘŜƴŀƴŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜ 
ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴ ŀŘƧǳǎǘŀōƭŜ ƻǳǘǇǳǘ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ǾƻƭǘŀƎŜ ǳǘƛƭƛȊƛƴƎ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ 
ƻŦ tǳƭǎŜ ²ƛŘǘƘ aƻŘǳƭŀǘƛƻƴ όt²aύ ƻǊ 5ƛǊŜŎǘ ¢ƻǊǉǳŜ /ƻƴǘǊƻƭ ŘŜǎƛƎƴǎΦ ¢ƘŜǎŜ ǘŜŎƘƴƛǉǳŜǎ ǎƘŀƭƭ ǇǊƻǾƛŘŜ 
Ŧǳƭƭ ƴŀƳŜǇƭŀǘŜ ƳƻǘƻǊ ǾƻƭǘŀƎŜ ŀǎ ǿŜƭƭ ŀǎ ŘƛǎǘƻǊǘƛƻƴ ŦǊŜŜ ǎƛƴǳǎƻƛŘŀƭ ŎǳǊǊŜƴǘǎ ŀǘ ǘƘŜ ǘŜǊƳƛƴŀƭǎ ƻŦ ǘƘŜ 
ƳƻǘƻǊ ǘƻ ƻōǘŀƛƴ Ŧǳƭƭ ƳƻǘƻǊ ǊŀǘŜŘ ǘƻǊǉǳŜ ŀǘ ǊŀǘŜŘ ŦǊŜǉǳŜƴŎȅΦ ¢ƘŜ ƻǇŜǊŀǘƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǎƘŀƭƭ ƴƻǘ 
ŜȄŎŜŜŘ ǘƘƻǎŜ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ ƳƻǘƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊΦ 

 

¢ƘŜ ƳŜŎƘŀƴƛŎŀƭ ŘŜǎƛƎƴ ƻŦ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ŀŘƘŜǊŜ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƎǳƛŘŜƭƛƴŜǎΤ 

 

ω ǘƘŜ ƛƴǘŜǊƴŀƭ ƭŀȅƻǳǘ ƻŦ ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ǎŜǇŀǊŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƴǘǊƻƭ 
ǎƛƎƴŀƭǎ ŀƴŘ ǘƘŜ ǇƻǿŜǊ ŎƻƴŘǳŎǘƻǊǎ ƛƴ ƻǊŘŜǊ ǘƻ ƳƛƴƛƳƛȊŜ 9a/ ƴƻƛǎŜ ǊŜƭŀǘŜŘ ǇǊƻōƭŜƳǎΤ 

 

ω ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ŀǎǎŜƳōƭŜŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ŀǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ Ŝŀǎȅ ƳŀƛƴǘŜƴŀƴŎŜΤ 

 

ω ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ƴŀƳŜǇƭŀǘŜ ƻǊ ƭŀōŜƭ ƻŦ ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ 
ŀƴŘ Ŏƻƴǘŀƛƴ ŀƭƭ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ƻǊŘŜǊ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǊŀǘƛƴƎ ŀƴŘ 
ǘƻ ŀƭǎƻ ŀǎǎƛǎǘ ǿƛǘƘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΤ 

ω ŀƭƭ ƛƴŎƻƳƛƴƎ ŀƴŘ ƻǳǘƎƻƛƴƎ ŎŀōƭŜǎ ǎƘŀƭƭ ŜƴǘŜǊ ŀƴŘ ŜȄƛǘ ŦǊƻƳ ǘƘŜ ǘƻǇ ŀƴŘκƻǊ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ 
ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎΤ 

ω ƎƭŀƴŘ ǇƭŀǘŜǎ  ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǎ ǎǘŀƴŘŀǊŘ ŦƻǊ ǘƘŜ ŎƻǊǊŜŎǘ ŦƛǘǘƛƴƎ ƻŦ ŎŀōƭŜǎ ǿƛǘƘ ŎŀōƭŜ ƎƭŀƴŘǎ ǘƻ 
ŜƴǎǳǊŜ ǎŀŦŜǘȅ ŀƴŘ ǊŜƭƛŀōƭŜ ƻǇŜǊŀǘƛƻƴΤ 



 

пуу 

 

ω ¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŎƻƳǇŀŎǘ ŘŜǎƛƎƴ ŀƴŘ ƘŀǾŜ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ōŜ ƳƻǳƴǘŜŘ ǎƛŘŜπ
ōȅπǎƛŘŜ ǿƛǘƘƻǳǘ ǎŜǇŀǊŀǘƛƻƴ ŦƻǊ ƎǊŜŀǘŜǊ ǎǇŀŎŜ ǎŀǾƛƴƎΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ŜƴŎƭƻǎǳǊŜ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ǘƻ LtнлΦ 

 

 

3.10.8.3 Standards 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŀƴŘ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ 
ǘƘŜ L999 ǎǘŀƴŘŀǊŘǎΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ¦[ ŀƴŘ Ŏ¦[ ƭƛǎǘŜŘ ŦƻǊ ǇƻǿŜǊ ŎƻƴǾŜǊǎƛƻƴ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ǳǎŜ ƛƴ 
Ǉƻƭƭǳǘƛƻƴ ŘŜƎǊŜŜ н ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƴŘ ƭŀōŜƭŜŘ ŀŎŎƻǊŘƛƴƎƭȅΦ   

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ŎŜǊǘƛŦƛŜŘ ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀƴŘŀǊŘǎΥ 

 

.{ 9b слмпсπмπΥмффоΣ 

L9/ слмпсπмπмΥмффм {ŜƳƛŎƻƴŘǳŎǘƻǊ ŎƻƴǾŜǊǘŜǊǎΦ DŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ƭƛƴŜ ŎƻƳƳǳǘŀǘŜŘ 
ŎƻƴǾŜǊǘŜǊǎΦ  {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ ōŀǎƛŎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

.{ 9b слнлпπмΥмффуΣ L9/ слнлп мΥмффт {ŀŦŜǘȅ ƻŦ ƳŀŎƘƛƴŜǊȅΦ  9ƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ƻŦ ƳŀŎƘƛƴŜǎΦ  
DŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ 

.{ 9b слнлпπммΥнллмΣ 

L9/ слнлп ммΥнллл {ŀŦŜǘȅ ƻŦ ƳŀŎƘƛƴŜǊȅΦ 9ƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ƻŦ ƳŀŎƘƛƴŜǎΦ  wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ I± 
ŜǉǳƛǇƳŜƴǘ ŦƻǊ ǾƻƭǘŀƎŜǎ ŀōƻǾŜ мллл ±ŀŎΦ  ƻǊ мрлл ± ŘΦŎΦ  ŀƴŘ ƴƻǘ ŜȄŎŜŜŘƛƴƎ ос ƪ± 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎΣ ǿƘŜƴ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀƴŘ ƎǳƛŘŜƭƛƴŜǎ ƻŦ 
ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ 9a/ 5ƛǊŜŎǘƛǾŜ ŀǎ 
ŘŜŦƛƴŜŘ ōȅ ǘƘŜ 9a/ ǇǊƻŘǳŎǘ ǎǘŀƴŘŀǊŘ ŦƻǊ ǇƻǿŜǊ ŘǊƛǾŜ ǎȅǎǘŜƳǎ .{ 9b смуллπоΥмффт ά!ŘƧǳǎǘŀōƭŜ ǎǇŜŜŘ 
ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ŘǊƛǾŜ ǎȅǎǘŜƳǎΦ 9a/ ǇǊƻŘǳŎǘ ǎǘŀƴŘŀǊŘ ƛƴŎƭǳŘƛƴƎ ǎǇŜŎƛŦƛŎ ǘŜǎǘ ƳŜǘƘƻŘǎΦέ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ŦŀŎǘƻǊȅ ǘŜǎǘŜŘ ǳǇƻƴ ŀǎȅƴŎƘǊƻƴƻǳǎ ƛƴŘǳŎǘƛƻƴ ƳƻǘƻǊǎ ǳǎƛƴƎ ŀ ǾŀǊƛŜǘȅ 
ƻŦ ǳǎŜǊ ǇŀǊŀƳŜǘŜǊǎΦ ¢ƘŜ ŦŀŎǘƻǊȅ ǘŜǎǘǎ ǎƘŀƭƭ ǎƛƳǳƭŀǘŜ ƻǇŜǊŀǘƛƻƴ ǿƛǘƘƛƴ ŀŎǘǳŀƭ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜ 
ƛƴǎǘŀƭƭŀǘƛƻƴǎΦ ¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜ ǎǳǇǇƭƛŜǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŎƻǇƛŜǎ ƻŦ ǘƘŜ /ŜǊǘƛŦƛŎŀǘŜǎ ƻŦ ¢ȅǇŜ ¢ŜǎǘΦ 

 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƳŜŜǘ ƻǊ ŜȄŎŜŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀƴŘŀǊŘǎΥ 



 

пуф 

 

 

.{ 9b смуллπнΥмффуΣ  

L9/ смуллπнΥмффу !ŘƧǳǎǘŀōƭŜ ǎǇŜŜŘ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ŘǊƛǾŜ ǎȅǎǘŜƳǎΦ  DŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  
wŀǘƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ƭƻǿ ǾƻƭǘŀƎŜ ŀŘƧǳǎǘŀōƭŜ ŦǊŜǉǳŜƴŎȅ ŀΦŎΦ  ǇƻǿŜǊ ŘǊƛǾŜΦ 

.{ 9b смуллπпΥнлло !ŘƧǳǎǘŀōƭŜ ǎǇŜŜŘ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ŘǊƛǾŜ ǎȅǎǘŜƳǎΦ  DŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  
wŀǘƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ŀΦŎΦ  ǇƻǿŜǊ ŘǊƛǾŜ ǎȅǎǘŜƳǎ ŀōƻǾŜ м ллл ± ŀΦŎΦ  ŀƴŘ ƴƻǘ ŜȄŎŜŜŘƛƴƎ ор ƪ±Φ 

.{ 9b смуллπрπмΥнлло .{ 9b смуллπрπмΥнлло !ŘƧǳǎǘŀōƭŜ ǎǇŜŜŘ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ŘǊƛǾŜ ǎȅǎǘŜƳǎΦ  
{ŀŦŜǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  9ƭŜŎǘǊƛŎŀƭΣ ǘƘŜǊƳŀƭ ŀƴŘ ŜƴŜǊƎȅΦ 

 

 

3.10.8.4 Protection functions and features 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻǘŜŎǘƛǾŜ ŦŜŀǘǳǊŜǎ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǎŜŎǳǊƛǘȅ 
ŀƴŘ ǎŀŦŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇƭŀƴǘΥ 

ω ŀōƛƭƛǘȅ ǘƻ ŘƛǎŀōƭŜ ǇŀƴŜƭ ōǳǘǘƻƴǎ ǿƘƛƭǎǘ ƛƴ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭ ƳƻŘŜ 

ω ǇŀǊŀƳŜǘŜǊ ǇǊƻǘŜŎǘƛƻƴ ǿƛǘƘ н ƭŜǾŜƭǎ ƻŦ ǎŜǘǘƛƴƎ 

ω ŀǳǘƻƳŀǘƛŎ ǊŜǎǘŀǊǘ ŀŦǘŜǊ ŀ ŦŀǳƭǘΣ ŜǘŎΦ 

ω ŜȄǇŀƴǎƛƻƴ ǘƻ ǎŜǊƛŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƴŜǘǿƻǊƪ ǳǎƛƴƎ w{пур ŀƴŘ ǎƛƳǇƭŜ ǇǊƻǘƻŎƻƭ ό¦{{ύΦ 

ω ŎƭƻǎŜŘ ƭƻƻǇ ƛƴǘŜǊƴŀƭ tL5 ŎƻƴǘǊƻƭ ŦƻǊ ǊŜƎǳƭŀǘƛƻƴΦ 

ω ŀōƛƭƛǘȅ ǘƻ ƘŀǾŜ ǎŜƭŜŎǘƛƻƴ ōŜǘǿŜŜƴ a!b¦![ ŀƴŘ !¦¢h ǘƘǊƻǳƎƘ ǳǎŜ ƻŦ ǎŜƭŜŎǘƻǊ Ǿƛŀ ǾŀǊƛŀōƭŜπ
ǎǇŜŜŘ ŘǊƛǾŜǎ ŘƛƎƛǘŀƭ ƛƴǇǳǘ ǘŜǊƳƛƴŀƭǎΦ 

ω ŀōƛƭƛǘȅ ǘƻ ǇǊƻǾƛŘŜ ƻǇǘƛƻƴŀƭ !/ ƭƛƴŜ ǊŜŀŎǘƻǊǎ ŦƻǊ ǇƻǿŜǊ ŦŀŎǘƻǊ ƛƳǇǊƻǾŜƳŜƴǘΣ ƘŀǊƳƻƴƛŎ ŎƻƴǘǊƻƭΣ 
ǇǊŜǾŜƴǘƛƻƴ ƻŦ ȊŜǊƻ ǾƻƭǘŀƎŜ ƴƻǘŎƘƛƴƎ ƻǊ ǎǳǊƎŜ ǇǊƻǘŜŎǘƛƻƴ ŦǊƻƳ ƭƻǿ ƛƳǇŜŘŀƴŎŜ ǎǳǇǇƭƛŜǎΦ 

 

 

3.10.8.5 Control signals 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ǘǿƻ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎ όлπмл± ƻǊ лκпπнлƳ!ύ ŀƴŘ ǎƛȄ Ŧǳƭƭȅ 
ǇǊƻƎǊŀƳƳŀōƭŜ ŘƛƎƛǘŀƭ ƛƴǇǳǘǎΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ŀŎŎŜǇǘ ŀƴȅ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŜŘ ǎŜǘǘƛƴƎ ƛƴǇǳǘ ǎƛƎƴŀƭǎΥ 

 

ω лπмл± 5/Τ 

ω лπнл Ƴ! ƻǊ пπнл Ƴ!Τ 



 

пфл 

 

ω aƻǘƻǊƛȊŜŘ ǇƻǘŜƴǘƛƻƳŜǘŜǊ ǳǎƛƴƎ ǳǇκŘƻǿƴ ŘƛƎƛǘŀƭ ƛƴǇǳǘǎΤ 

ω CƛȄŜŘ ŦǊŜǉǳŜƴŎƛŜǎ ǳǎƛƴƎ ŘƛƎƛǘŀƭ ƛƴǇǳǘǎΤ 

ω w{пурΤ 

ω YŜȅǇŀŘ ŘƛǎǇƭŀȅ ŦƻǊ ƭƻŎŀƭ ƘŀƴŘ ƻǇŜǊŀǘƛƻƴΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ŀǘ ƭŜŀǎǘ ƻƴŜ ŀƴŀƭƻƎǳŜ ƻǳǘǇǳǘ ǎƛƎƴŀƭ όлκпπнлƳ!ύ ǿƘƛŎƘ Ŏŀƴ ōŜ 
ǇǊƻƎǊŀƳƳŜŘ ǘƻΥ 

 

ω ƻǳǘǇǳǘ ŦǊŜǉǳŜƴŎȅΤ 

ω ƻǳǘǇǳǘ ŎǳǊǊŜƴǘ όƭƻŀŘύΤ 

ω 5/πLƛƴƪ ǾƻƭǘŀƎŜΤ 

ω ƳƻǘƻǊ ǘƻǊǉǳŜΤ 

ω ƳƻǘƻǊ ǎǇŜŜŘΤ 

ω ǎŜǘ Ǉƻƛƴǘ ŦǊŜǉǳŜƴŎȅΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ǘǿƻ ǾƻƭǘπŦǊŜŜ ƻǳǘǇǳǘǎ όнпл±!/Σ м!ύ ŦƻǊ ǊŜƳƻǘŜ ƛƴŘƛŎŀǘƛƻƴ 
ƻŦ ŦƻƭƭƻǿƛƴƎΥ 

 

ω ƳƻǘƻǊ ǊǳƴƴƛƴƎΤ 

ω ǎŜǘ Ǉƻƛƴǘ ǎǇŜŜŘ ǊŜŀŎƘŜŘΤ 

ω Ŧŀǳƭǘ ƛƴŘƛŎŀǘƛƻƴ όƻǾŜǊπǘŜƳǇŜǊŀǘǳǊŜΣ ƻǾŜǊπŎǳǊǊŜƴǘΣ ŜǘŎΦύΤ 

 

tL5 ƘƛƎƘ ŀƴŘκƻǊ ƭƻǿ ǎǇŜŜŘ ƭƛƳƛǘǎ ǊŜŀŎƘŜŘΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ŀƴ w{пур ƛƴǘŜǊŦŀŎŜ ŀǎ ǎǘŀƴŘŀǊŘ ŀƭƭƻǿƛƴƎ ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ 
ǘƻ ōŜ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ŀƴ ŜȄǘŜǊƴŀƭ ǎȅǎǘŜƳ ǿƛǘƘƛƴ ŀ ƳǳƭǘƛπŘǊƻǇ [!b ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ ¢ƘŜ ƛƴǘŜǊŦŀŎŜ 
ǎƘŀƭƭ ŀƭƭƻǿ ŀƭƭ ǘƘŜ ǾŀǊƛƻǳǎ ǇŀǊŀƳŜǘŜǊ ǎŜǘǘƛƴƎǎ ƻŦ ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǘƻ ōŜ ǇǊƻƎǊŀƳƳŜŘ Ǿƛŀ .a{ 
ŎƻƴǘǊƻƭΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǊŜǘŀƛƴ ǘƘŜǎŜ ǎŜǘǘƛƴƎ ǿƛǘƘƛƴ 
ǘƘŜ ƴƻƴπǾƻƭŀǘƛƭŜ 99twha ƳŜƳƻǊȅΦ 

 

¢ƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ŀ ŎƭŜŀǊ ŀƴŘ Ŝŀǎȅ ǘƻ ƻǇŜǊŀǘŜ ǳǎŜǊπƛƴǘŜǊŦŀŎŜ ǇŀƴŜƭΦ ¢ƘŜ 
ǇǊŜŦŜǊǊŜŘ ŘŜǎƛƎƴ ƛǎ ǘƻ ƘŀǾŜ ŀ п ŘƛƎƛǘ ƎǊŜŜƴ [95 ŘƛǎǇƭŀȅ ǿƛǘƘ ŀ ƳŜƳōǊŀƴŜ ƪŜȅǇŀŘΦ 

 

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ōŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ ǾŀǊƛŀōƭŜπǎǇŜŜŘ ŘǊƛǾŜǎ ŘƛǎǇƭŀȅ ƳƻŘŜ ǎƘŀƭƭ ōŜΥ 



 

пфм 

 

ω ƻǳǘǇǳǘ ŦǊŜǉǳŜƴŎȅΤ 

ω ǎǇŜŜŘ ƻŦ ƳƻǘƻǊΤ 

ω ǎǘŀǘǳǎ ƻŦ ƳƻǘƻǊ όǊǳƴƴƛƴƎΣ ǎǘƻǇΣ ŦŀǳƭǘΣ ŜǘŎύΤ 

ω ƳƻǘƻǊ ŎǳǊǊŜƴǘ 

ω ƳƻǘƻǊ ǘƻǊǉǳŜ 

ω Ŧŀǳƭǘ ǎǘŀǘǳǎ 

ω tL5 ŦŜŜŘōŀŎƪ ǎƛƎƴŀƭ 

ω 5/πLƛƴƪ ǾƻƭǘŀƎŜ 

ω ǎŜǘ Ǉƻƛƴǘ ŦǊŜǉǳŜƴŎȅ 

ω ƳƻǘƻǊ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ 

ω ǎŜǊƛŀƭ ƭƛƴƪ ǎǘŀǘǳǎ 

 

 

 

 

3.11 General Services  

 

3.11.1 Labels and Notices  

 

[ŀōŜƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ Řǳǘȅ ƻŦ ƻǊ ƻǘƘŜǊǿƛǎŜ ƛŘŜƴǘƛŦȅ ŀƭƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘΣ ƳƻǳƴǘŜŘ 
ƛƴǘŜǊƴŀƭƭȅ ŀƴŘ ŜȄǘŜǊƴŀƭƭȅΣ ǿƛǘƘ ŎƭŜŀǊΣ ŎƻƴŎƛǎŜ ŀƴŘ ǳƴŀƳōƛƎǳƻǳǎ ǿƻǊŘƛƴƎΦ 9ŀŎƘ ƭŀōŜƭ ǎƘŀƭƭ ōŜ 
ǇŜǊƳŀƴŜƴǘƭȅ ǎŜŎǳǊŜŘ ǘƻ ǘƘŜ ǇŀƴŜƭ ǎǳǊŦŀŎŜ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ƛǘŜƳ ǘƻ ǿƘƛŎƘ ƛǘ ǊŜŦŜǊǎ ōǳǘ ƴƻǘ ǘƻ ǘǊǳƴƪƛƴƎ 
ŎƻǾŜǊǎ ƻǊ ƻǘƘŜǊ ǊŜŀŘƛƭȅ ǊŜƳƻǾŀōƭŜ ƛǘŜƳǎΣ ǳǎƛƴƎ ǇƭŀǘŜŘ ǎŎǊŜǿǎΦ  

 

!ƭƭ ŎƻƳǇƻƴŜƴǘ ƭŀōŜƭǎ ǎƘŀƭƭ ƘŀǾŜ ŎƛǊŎǳƛǘ ŘŜǎƛƎƴŀǘƛƻƴǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘǊŀǿƛƴƎǎΦ 
[ŀōŜƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ƻǊ ŀŘƧŀŎŜƴǘ ǘƻ ŦǳǎŜ ŎŀǊǊƛŜǊ ōŀǎŜǎΣ ǿƘŜǊŜ ǇǊƻǾƛŘŜŘΣ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ǊŀǘƛƴƎ ƻŦ 
ǘƘŜ ŦǳǎŜ ǘƻ ōŜ ŜƳǇƭƻȅŜŘΦ [ŀōŜƭǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ƭŀƳƛƴŀǘŜŘ ǇƭŀǎǘƛŎ ƻǊ ǎƛƳƛƭŀǊ 
ǿƘƛǘŜκǊŜŘκǿƘƛǘŜ ŦƻǊ ŘŀƴƎŜǊ ŀƴŘ ǿŀǊƴƛƴƎ ƭŀōŜƭǎΦ hǘƘŜǊǿƛǎŜ ǿƘƛǘŜκōƭŀŎƪκǿƘƛǘŜΦ 9ŘƎŜǎ ǎƘŀƭƭ ōŜ ōŜǾŜƭƭŜŘ 
ŀƴŘ ƭŜǘǘŜǊƛƴƎ ŀǘ ƭŜŀǎǘ р ƳƳ ƘƛƎƘΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ŎƻƳǇƻƴŜƴǘ ƭŀōŜƭǎΣ ŜŀŎƘ ŎǳōƛŎƭŜ ŘƻƻǊ ǎƘŀƭƭ ōŜŀǊ ŀ ƭŀǊƎŜ 
ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƭŀōŜƭ όƳƛƴƛƳǳƳ ƭŜǘǘŜǊƛƴƎ ǎƛȊŜ у ƳƳύΣ ǿƘƛƭǎǘ ŜŀŎƘ ǇŀƴŜƭ ǎƘŀƭƭ ōŜŀǊ ŀ ƭŀǊƎŜ ƻǾŜǊŀƭƭ 
ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƭŀōŜƭ όƳƛƴƛƳǳƳ ƭŜǘǘŜǊƛƴƎ ǎƛȊŜ мнƳƳύΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ƛƴŘƛǾƛŘǳŀƭ ǘŜǊƳƛƴŀƭ ƴǳƳōŜǊ ŜŀŎƘ 
ƎǊƻǳǇ ƻŦ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ϦCǳƴŎǘƛƻƴ 5ŜǎŎǊƛǇǘƛƻƴϦ ƭŀōŜƭΦ  

 

²ŀǊƴƛƴƎ ƴƻǘƛŎŜǎΣ ƛƴ ǊŜŘ ƭŜǘǘŜǊƛƴƎ ƻƴ ǿƘƛǘŜ ōŀŎƪƎǊƻǳƴŘΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ŀƭƭ ŀǳǘƻƳŀǘƛŎ ǎǘŀǊǘπǳǇ 
ŜǉǳƛǇƳŜƴǘΦ  
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/ƻƳǇƻƴŜƴǘ ϦǎǘƛŎƪ ƻƴϦ ōƭƻŎƪ ŘƛŀƎǊŀƳ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƭŀōŜƭǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ƛƴǎƛŘŜ ƻŦ ŜŀŎƘ ŎǳōƛŎƭŜ 
ŀƴŘ ǎǘŀǊǘŜǊ ǇŀƴŜƭΦ  

 

¢ƘŜ ŘƛŀƎǊŀƳǎ ǎƘŀƭƭ ƳŀǘŎƘ ǘƘŜ ŎƻƳǇƻƴŜƴǘ ƭŀȅƻǳǘǎ ǎƻ ǘƘŀǘ Ŝŀǎȅ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ŀƭƭ ŎƻƳǇƻƴŜƴǘǎ ƛǎ 
ǇƻǎǎƛōƭŜΦ  

 

3.11.2 Shrouding  

 

{ƘǊƻǳŘƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǎǳŎƘ ǘƘŀǘ ƛǘ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ ǘƻǳŎƘ ŀ ƭƛǾŜ ŎƻƴŘǳŎǘƻǊΣ ǿƛǘƘ ƻǊ ǿƛǘƘƻǳǘ ŀ 
ǘƻƻƭΣ ǳƴƭŜǎǎ ŀ ǇƻǎƛǘƛǾŜ ǎǘŜǇ Ƙŀǎ ōŜŜƴ ǘŀƪŜƴ όǳǎƛƴƎ ŀ ǘƻƻƭύ ǘƻ ǊŜƳƻǾŜ ŀ ŎƻǾŜǊΣ ǎƘǊƻǳŘΣ ŜǘŎΦΦ !ƭƭ ǎǳŎƘ ŎƻǾŜǊǎ 
ŀƴŘ ǎƘǊƻǳŘǎ ǎƘŀƭƭ ōŜŀǊ ŀŘŜǉǳŀǘŜ ƭŀōŜƭǎ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŘŀƴƎŜǊΦ  

 

3.11.3 Control Circuits  

 

!ƭƭ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŀǎ ŦŀǊ ŀǎ ǇƻǎǎƛōƭŜ ǘƻ Ŧŀƛƭ ǘƻ ǎŀŦŜǘȅΦ DŜƴŜǊŀƭƭȅΣ ŎƻƴǘǊƻƭ ǊŜƭŀȅǎ ǎƘŀƭƭ ŘŜπ
ŜƴŜǊƎƛǎŜ ŦƻǊ ǘƘŜ ǎŀŦŜ ŎƻƴŘƛǘƛƻƴΦ  

 

{ŀŦŜǘȅ ƛƴǘŜǊƭƻŎƪǎΣ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊŜǾŜƴǘ ƛƴƧǳǊȅ ǘƻ ǇŜǊǎƻƴƴŜƭ ƻǊ ŘŀƳŀƎŜ ǘƻ ŜǉǳƛǇƳŜƴǘΣ ǎƘŀƭƭ ōŜ ŘƛǊŜŎǘ ƛƴ 
ƻǇŜǊŀǘƛƻƴΦ  

 

/ƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ŀǎ ǎƛƳǇƭŜ ŀǎ ǇƻǎǎƛōƭŜ ǎǳōƧŜŎǘ ǘƻ ƴŜŎŜǎǎŀǊȅ ƻǇŜǊŀǘƛƻƴŀƭ ŀƴŘ ǎŀŦŜǘȅ ŎƻƴǎǘǊŀƛƴǘǎΣ ƛƴǾƻƭǾƛƴƎ 
ŀ ƳƛƴƛƳǳƳ ƴǳƳōŜǊ ƻŦ ŎƻƳǇƻƴŜƴǘǎΦ  

 

²ƘŜǊŜ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ ƻŦ ǎŜǾŜǊŀƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ŀ t[/Σ ǘƘŜƴ ŀ ǎƛƳǇƭŜ ōŀŎƪπǳǇ 
ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΣ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ǘƘŜ t[/Σ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ƎƛǾŜ ǊǳŘƛƳŜƴǘŀǊȅ ǳƴƳŀƴƴŜŘ 
ŎƻƴǘǊƻƭ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ t[/ ŦŀƛƭǳǊŜΦ {ǳŎƘ ŀ ǎȅǎǘŜƳ ƴŜŜŘ ƴƻǘ ǘƻ ōŜ ŜŦŦƛŎƛŜƴǘ ƻǊ ŜǾŜƴ ǇǊƻǾƛŘŜ млл҈ Ǉƭŀƴǘ 
ŀǾŀƛƭŀōƛƭƛǘȅΣ ōǳǘ ƛǘ ǎƘŀƭƭ ŎƻƳŜ ƛƴǘƻ ƻǇŜǊŀǘƛƻƴ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ƴƻǊƳŀƭ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ 
ŦŀƛƭǳǊŜΦ  

 

3.11.4 Steel Conduit and Fittings  

 

{ǘŜŜƭ ŎƻƴŘǳƛǘǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ прсуΣ пслт ŀƴŘ слфф ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΦ 5ƛǎǘŀƴŎŜ ǘȅǇŜ 
ǎŀŘŘƭŜǎ ǎƘŀƭƭ ōŜ ǳǎŜ ŦƻǊ ŀƭƭ ǎǳǊŦŀŎŜπŜȄǇƻǎŜŘ ǎǘŜŜƭ ŎƻƴŘǳƛǘΦ  

 

/ƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǎǳŎƘ ŀ ƳŀƴƴŜǊ ǘƘŀǘ ŀƭƭ ŎŀōƭŜǎ Ŏŀƴ ōŜ ŘǊŀǿƴ ƛƴ ŀŦǘŜǊ ŜǊŜŎǘƛƻƴ ōȅ ƳŜŀƴǎ ƻŦ 
ŀ ŘǊŀǿπƛƴ ǘŀǇŜΦ /ƻƴŘǳƛǘ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ǇŀƛƴǘŜŘ ǿƛǘƘ ŀǇǇǊƻǾŜ ƳŜǘŀƭƭƛŎ ǇŀƛƴǘΦ 9ƭōƻǿǎ ŀƴŘ ǘŜŜǎ ǎƘŀƭƭ ōŜ 
ŀǾƻƛŘŜŘ ǿƘŜǊŜ ǇǊŀŎǘƛŎŀōƭŜΣ ŀƴŘ ƴƻǊƳŀƭ ōŜƴŘǎ ƻǊ ǎŜǘǎ ǳǎŜŘΦ 9ȄǇƻǎŜŘ ƻǳǘƭŜǘ ōƻȄŜǎ ǎƘŀƭƭ ōŜ Ŏŀǎǘ ƳŜǘŀƭ 
ǘȅǇŜΣ ŀƴŘ ŦƭǳǎƘ ōƻȄŜǎ ǎƘŀƭƭ ōŜ Ŏŀǎǘ ƻǊ ǎƘŜŜǘ ƳŜǘŀƭΦ bƻ ƪƴƻŎƪƻǳǘǎ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ǳƴƭŜǎǎ ǳǎŜŘΦ ²ƘŜǊŜ 
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ŎƻƴŘǳƛǘǎ ŜƴǘŜǊ ǎƘŜŜǘ ƳŜǘŀƭ ōƻȄŜǎ ǘƘŜȅ ǎƘŀƭƭ ōŜ ƭƻŎƪπƴǳǘǘŜŘ ōŀŎƪ ŀƴŘ ŦǊƻƴǘΦ .ǳǊǊǎ ŀƴŘ ƻōǎǘǊǳŎǘƛƻƴǎ ǎƘŀƭƭ 
ōŜ ǊŜƳƻǾŜŘ ōŜŦƻǊŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ōƻȄŜǎ ŀƴŘ ŎƻƴŘǳƛǘǎΦ  

 

bƻ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ǎƳŀƭƭŜǊ ǘƘŀƴ нл ƳƛƭƭƛƳŜǘǊŜǎ ƛƴ ŘƛŀƳŜǘŜǊΦ  

 

.ƻȄŜǎ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭΣ ǎƳŀƭƭΣ ŎƛǊŎǳƭŀǊ слƳƳ ǘȅǇŜ ǿƛǘƘ ǎǘŜŜƭ ŎƻǾŜǊǎΦ  

 

!ŘŀǇǘŀōƭŜ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǿƛǘƘ ƻǾŜǊƭŀǇǇƛƴƎ ƭƛŘǎ ōǳǘ ǿƛǘƘƻǳǘ ϦƪƴƻŎƪƻǳǘǎϦΦ  

 

.ƻȄ ŎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ōȅ ōǊŀǎǎ ǊƻǳƴŘ ƻǊ ŎƘŜŜǎŜ ƘŜŀŘ ǎŎǊŜǿǎΦ  

  

3.11.5 Plastic Conduit and Fittings  

 

tƭŀǎǘƛŎ ŎƻƴŘǳƛǘΣ ǿƘŜǊŜ ŀǇǇǊƻǾŜŘ ŦƻǊ ǳǎŜ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǎƘŀƭƭ ōŜ ƘŜŀǾȅ ƎŀǳƎŜΣ ƘƛƎƘ ƛƳǇŀŎǘΣ CƛǘǘƛƴƎǎΣ 
ŦƛȄƛƴƎ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎŀƳŜ ƳŀƴǳŦŀŎǘǳǊŜ ŀƴŘ ŎƻƭƻǳǊ ŀǎ ǘƘŜ ŎƻƴŘǳƛǘΦ  

 

!ƭƭ ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŜŀǊǘƘƛƴƎ ǘŜǊƳƛƴŀƭǎΦ  

 

3.11.6 Trunking  

 

¢ǊǳƴƪƛƴƎ ǎƘŀƭƭ ōŜ ƘŜŀǾȅ ŘǳǘȅΣ ƎŀƭǾŀƴƛȊŜŘΣ ƳƛƴƛƳǳƳ ŎƻŀǘƛƴƎ ŘŜǎƛƎƴŀǘƛƻƴ ōŜƛƴƎ ƎǊŀŘŜ DнтрΣ 
ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ƎǊŀŘŜ ½н ǎǘŜŜƭΦ  

 

3.11.7 Cable Tray and Accessories  

 

DŀƭǾŀƴƛǎŜŘ ŎŀōƭŜ ǘǊŀȅ ǎƘŀƭƭ ōŜ ǇŜǊŦƻǊŀǘŜŘΣ ƘŜŀǾȅπŘǳǘȅ ǊŜǘǳǊƴ ŦƭŀƴƎŜ ǘȅǇŜΣ Ƙƻǘ ŘƛǇǇŜŘ ƎŀƭǾŀƴƛȊŜŘ ŀŦǘŜǊ 
ƳŀƴǳŦŀŎǘǳǊŜΦ  

 

tƭŀǎǘƛŎ ŎƻŀǘŜŘ ŎŀōƭŜ ǘǊŀȅ ǎƘŀƭƭ ōŜ ŘƛŀƳƻƴŘ ǇŀǘǘŜǊƴΣ ƘŜŀǾȅ ŘǳǘȅΣ ōƭŀŎƪ t±/ ŎƻǾŜǊŜŘΦ  

 

wƛƎƛŘ t±/ ŎŀōƭŜ ǘǊŀȅ ǿƘŜǊŜ ŀǇǇǊƻǾŜŘ ŦƻǊ ǳǎŜ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ǊƛƎƛŘ 
ǳƴǇƭŀǎǘƛŎƛȊŜŘ t±/ ƘŀǾƛƴƎ ŀ ǘƘƛŎƪƴŜǎǎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ оΦл ƳƳΦ Lǘ ǎƘŀƭƭ ōŜ ǇŜǊŦƻǊŀǘŜŘ ŀƴŘ ƘŀǾŜ ǇǊƻǾƛǎƛƻƴ 
ŦƻǊ ŀ ŎƻǾŜǊΦ ¢ƘŜ ƳŀǘŜǊƛŀƭ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜ ǎƘŀƭƭ ōŜ ǎŜƭŦπŜȄǘƛƴƎǳƛǎƘƛƴƎ ƻǊ ƴƻƴ ŦƭŀƳƳŀōƭŜ ŀƴŘ ǎǳƛǘŀōƭŜ ŦƻǊ 
ǳǎŜ ƛƴ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ πнл ǘƻ πулл/Φ  

 

CƛȄƛƴƎǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ǳǎƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǊŜŎƻƳƳŜƴŘŜŘ ōǊŀŎƪŜǘǎ ŀƴŘ ǎǳǇǇƻǊǘǎΦ 



 

пфп 

 

 

3.11.8 Low Level Sensor and Protection 

 

[ƻǿ ǿŀǘŜǊ ƭŜǾŜƭ ŜƭŜŎǘǊƻŘŜ ǎŜƴǎƻǊ ǳƴƛǘǎΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘƛƴ ŀƭƭ ōƻǊŜƘƻƭŜǎ ŀƴŘ ǿƛǘƘƛƴ ŎŜǊǘŀƛƴ 
ǎǘƻǊŀƎŜ ǘŀƴƪǎ ŀƴŘ ǿŀǘŜǊ ƛƴƭŜǘ ŎƘŀƳōŜǊǎΦ ¢ƘŜ ǎŜƴǎƻǊ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀƭƭ ǊŜǉǳƛǊŜŘ 
ŎŀōƭƛƴƎΣ ŦƛȄƛƴƎǎ ŀƴŘ ǘŜǊƳƛƴŀǘƛƻƴǎΦ ¢ƘŜ ǳƴƛǘǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ōƻǊŜƘƻƭŜǎ ǎƘŀƭƭ ōŜ 
ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘǿƻ ŎƭƛǇǎ ŦƻǊ ŜŀŎƘ ƭŜƴƎǘƘ ƻŦ ǊƛǎŜǊΦ  

¢ƘŜǎŜ ǎƘŀƭƭ ǎǘŀƎŜŘ ǘƻ ƛƴƛǘƛŀƭƭȅ ƎƛǾŜ ŀ ǿŀǊƴƛƴƎ ōǳǘ ŜǾŜƴǘǳŀƭƭȅ ǎƘŀƭƭ ōŜ ŀōƭŜ ǘƻ ǎǘƻǇ ǘƘŜ ǇǳƳǇǎ ǊǳƴƴƛƴƎ ƛƴ 
ŎŀǎŜ ƻŦ ƴƻ ŦƭǳƛŘΦ 

 

 

3.11.9 Sump Pump Controls  

 

{ǳōƳŜǊǎƛōƭŜ ŘǊŀƛƴŀƎŜ ǇǳƳǇ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǎǳƛǘŀōƭŜ Ŧƭƻŀǘ ƻǇŜǊŀǘŜŘ ƻƴπƻŦŦ 
ŎƻƴǘǊƻƭǎΦ ¢ƘŜ ǇǳƳǇ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎκǎǘŀǊǘŜǊ ǳƴƛǘǎ ŀǎ ǎǇŜŎƛŦƛŜŘΣ ŎŀōƭŜǎΣ 
ǎǳǇǇƻǊǘǎΣ ŦƛȄƛƴƎǎ ŀǎ ǊŜǉǳƛǊŜŘΦ  

 

3.11.10  Coordination  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ƭƛŀƛǎƻƴ ŀƴŘ ŎƻƻǊŘƛƴŀǘƛƻƴ ƻŦ ŀƭƭ ǿƻǊƪǎ ƻƴ ǎƛǘŜΦ  

 

/Ǌƻǎǎ ǎƛǘŜ ŎŀōƭŜ Ǌǳƴǎ ǎƘŀƭƭ ōŜ ōŀǎƛŎŀƭƭȅ ŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ IƻǿŜǾŜǊΣ ǘƘŜ Ŧƛƴŀƭ ǊƻǳǘŜǎ ŀƴŘ 
ƭŀȅƻǳǘǎ ǎƘŀƭƭ ōŜ ǘƻ ǎǳƛǘ ǇƛǇŜ ǿƻǊƪΣ ŘǊŀƛƴŀƎŜΣ ŎŀōƭŜǎΣ ŦƻǳƴŘŀǘƛƻƴǎ ŀƴŘ ǘƘŜ ƭƛƪŜΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
ǇǊƻŘǳŎŜ ŘǊŀǿƛƴƎǎ ŦƻǊ ŀǇǇǊƻǾŀƭ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜǎ ƻŦ Ƙƛǎ ŎŀōƭŜΦ ¢ƘŜǎŜ ǎƘŀƭƭ ƛƴ ƎŜƴŜǊŀƭ 
Ŧƻƭƭƻǿ ŀƴ ŀƎǊŜŜŘ ǎŜǊǾƛŎŜ ǊŜǎŜǊǾŜΦ  

 

3.11.11 Locks  

 

{ǳŦŦƛŎƛŜƴǘ ǇŀŘƭƻŎƪ ǿƛǘƘ ƛƴŘƛǾƛŘǳŀƭ ƪŜȅǎ ƻŦ ŀ ǘȅǇŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ƭƻŎƪƛƴƎ 
ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǘŜƳǎΦ  

ω [ƻŎƪŀōƭŜΣ ƭƻŎƪπƻŦŦΣ ƛǎƻƭŀǘƛƴƎ ŦǳǎŜ ǎǿƛǘŎƘŜǎ ŀƴŘ ŦŜŜŘŜǊ ǇƛƭƭŀǊǎ ŀƴŘ ǘƘŜ ƭƛƪŜΣ ŀƴŘ  

ω LƴǘŜǊπƭƻŎƪǎΣ ƭƻŎƪπƻŦŦΣ !/.ϥǎ όŀƴŘκƻǊ /ŀǎǘŜƭƭŜ ƛƴǘŜǊƭƻŎƪǎύ  

 

9ŀŎƘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŦƻǳǊ ƪŜȅǎ ŀƴŘ ōŜ ƛƴŘƛǾƛŘǳŀƭƭȅ ƛŘŜƴǘƛŦƛŜŘΦ  

 

3.11.12  Continuity  

 



 

пфр 

 

!ƭƭ ŎƻƴŘǳƛǘǎΣ ǘǊǳƴƪƛƴƎΣ ŘǳŎǘΣ ǘǊǳƴƪƛƴƎΣ ŎŀōƭŜ ǘǊŀȅ ŜǘŎ ǎƘŀƭƭ ōŜ ƳŜŎƘŀƴƛŎŀƭƭȅ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭƭȅ Ŏƻƴǘƛƴǳƻǳǎ 
ǘƘƻǳƎƘǘΦ ²ƘŜǊŜ ǎǘŜŜƭ ŎƻƴŘǳƛǘǎ ŎǊƻǎǎ ŜȄǇŀƴǎƛƻƴ ƧƻƛƴǘǎΣ ŦƭŜȄƛōƭŜ ǎǘŜŜƭ ŎƻƴŘǳƛǘ ǎŜŎǘƛƻƴǎΣ t±/ ǎŜǊǾŜŘΣ ǎƘŀƭƭ 
ōŜ ƛƴǎŜǊǘŜŘΣ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ƳŜŀƴǎ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ Ŏƻƴǘƛƴǳƛǘȅ ŀƴŘ ŦƭŜȄƛōƛƭƛǘȅΦ  

 

3.11.13  Radiated Interference  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǊŀŘƛŀǘŜŘ ƛƴǘŜǊŦŜǊŜƴŎŜ ŦǊƻƳ ŀƭƭ ƛǘŜƳǎ ƻŦ tƭŀƴǘ ƛǎ ǎǳǇǇǊŜǎǎŜŘ ǘƻ ǘƘŜ 
ƭƛƳƛǘǎ ǎǇŜŎƛŦƛŜŘ ƛƴ .{ улл ŀƴŘ .{ уооΦ  

 

3.12 Earthing  

 

3.12.1 General  

 

¢ƘŜ ǎȅǎǘŜƳ ƻŦ ŜŀǊǘƘ ƻƴ ǘƘŜ [± ǊŜǘƛŎǳƭŀǘƛƻƴ ǿƛƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ¢bπ{ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ L99 ²ƛǊƛƴƎ 
wŜƎǳƭŀǘƛƻƴǎ όмсǘƘ 9ŘƛǘƛƻƴύΦ 9ŀǊǘƘƛƴƎ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ŎƻƳǇƭȅ .{/t млмо ŀƴŘ .{ тпол ŀƴŘ ǘƘŜ ŎǳǊǊŜƴǘ 
ŜŘƛǘƛƻƴ ƻŦ ǘƘŜ L99 ²ƛǊƛƴƎ wŜƎǳƭŀǘƛƻƴǎΦ {ŜǇŀǊŀǘŜ ŜŀǊǘƘ ǇǊƻǘŜŎǘƛǾŜ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ŜƳǇƭƻȅŜŘ 
ǘƘǊƻǳƎƘƻǳǘ ƻƴ ƳŀƛƴǎΣ ǎǳōπƳŀƛƴǎ ŀƴŘ ŀƭƭ Ŧƛƴŀƭ ŎƛǊŎǳƛǘǎΦ  

 

!ǎ ŀ ƳƛƴƛƳǳƳ ǘƘŜ ƳŜǘŀƭǿƻǊƪ ƻŦ ŀƭƭ ƛǘŜƳǎ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ǇƭŀƴǘΣ ŜƭŜŎǘǊƛŎŀƭ ǎȅǎǘŜƳ ƴŜǳǘǊŀƭ ǇƻƛƴǘǎΣ ǇƻǿŜǊ 
ŀƴŘ ŎƻƴǘǊƻƭ ŎŀōƭŜ ŀǊƳƻǳǊƛƴƎ ŀƴŘ ǎŎǊŜŜƴǎΣ ŀƴŘ ŜȄǘǊŀƴŜƻǳǎ ƳŜǘŀƭǿƻǊƪ ƛƴŎƭǳŘƛƴƎ ǎǘǊǳŎǘǳǊŀƭ ǎǘŜŜƭǿƻǊƪ 
ŀƴŘ ǇƛǇŜ ǿƻǊƪΣ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŜŀǊǘƘƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

 

9ŀǊǘƘƛƴƎ Ŏƻƴǘƛƴǳƛǘȅ ƛƴ ƴƻƴπŜƭŜŎǘǊƛŎŀƭ Ǉƭŀƴǘ ǎƘŀƭƭ ƴƻǊƳŀƭƭȅ ōŜ ŀŎƘƛŜǾŜŘ Ǿƛŀ ƳŜǘŀƭ ǘƻ ƳŜǘŀƭ ŦŀŎŜǎΣ ƳŜǘŀƭ 
ƘƛƴƎŜǎΣ ŀƴŘ ƳŜǘŀƭ ŦƛȄƛƴƎǎΦ 9ŀǊǘƘ ǎǘǊŀǇǎ ǎƘŀƭƭ ƻƴƭȅ ōŜ ǎǳǇǇƭƛŜŘ ǿƘŜǊŜ ŜŀǊǘƘ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ƘƛƎƘ ƻǊ ǘƘŜǊŜ ƛǎ 
Ǌƛǎƪ ƻŦ ŎƻǊǊƻǎƛƻƴ ƻǊ ǎƛƳƛƭŀǊ ǿƘƛŎƘ ŎƻǳƭŘ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ƛƴŎǊŜŀǎŜ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ŀŦŦŜŎǘ ŜŀǊǘƘ ŎƻƴǘƛƴǳƛǘȅΦ  

 

!ƭƭ ǎǘǊǳŎǘǳǊŀƭ ǎǘŜŜƭǿƻǊƪ ǿƛǘƘƛƴ ǘƘŜ ǎƛǘŜ ǎƘŀƭƭ ōŜ ōƻƴŘŜŘ ǘƻ ǘƘŜ ŜŀǊǘƘ ǎȅǎǘŜƳΦ  

 

!ƭƭ ǇǳƳǇƛƴƎ Ǉƭŀƴǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƴŘ ŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ ŎƻƴŘǳŎǘƻǊ ƻǊ ǘŀǇ ǿƘƛŎƘ ǎƘŀƭƭ ŜȄǘŜƴŘ ŦǊƻƳ ǘƘŜ 
ǇǳƳǇκƳƻǘƻǊ ŦǊŀƳŜκōŜŘ ǇƭŀǘŜ ǘƻ ǘƘŜ Ƴŀƛƴ ǎǘŀǘƛƻƴκǎǿƛǘŎƘōƻŀǊŘ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳΦ  

 

¢ƘŜ Ŧƛƴŀƭ ŀǊǊŀƴƎŜƳŜƴǘ ƻŦ ǘƘŜ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ ǎǳǇǇƭȅ 
ŀǳǘƘƻǊƛǘȅ ŀƴŘ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ ŜŀǊǘƘ ǊŜǎƛǎǘƛǾƛǘȅ ŀǘ ǘƘŜ ǎƛǘŜǎ Ƴŀȅ ǾŀǊȅ ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŦƻǊ ǘŀƪƛƴƎ ŜŀǊǘƘ ǊŜǎƛǎǘŀƴŎŜ 
ǊŜŀŘƛƴƎ ōƻǘƘ ōŜŦƻǊŜ ŀƴŘ ŀǘ ƭŜŀǎǘ ƻƴŎŜ ŘǳǊƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ŀƴŘ ƻƴŜ Ŧƛƴŀƭ ǊŜŀŘƛƴƎΣ ŀǘ ŜǾŜǊȅ ŜŀǊǘƘ Ǉƻƛƴǘ 
ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǾŀƭǳŜǎ ŀǊŜ ƻōǘŀƛƴŜŘΦ  

 



 

пфс 

 

9ŀŎƘ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǾŀǊƛŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƛƳƳŜŘƛŀǘŜ ƭƻŎŀǘƛƻƴΦ 9ŀŎƘ ƭƻŎŀƭ ŜŀǊǘƘ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ 
ƛƴǎǘŀƭƭŜŘ ǇǊƻƎǊŜǎǎƛǾŜƭȅ ǳƴǘƛƭ ǘƘŜ ǾŀƭǳŜ ƻŦ ŜŀǊǘƘ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ƻōǘŀƛƴŜŘ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ǘ ǘƘŜ ǾŀǊƛƻǳǎ ŎƻƳǇƻƴǳƴŘǎ ŀƴ ŜŀǊǘƘ ōǳǎōŀǊ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘΣ ŎƻƴƴŜŎǘŜŘ ǘƻ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜǎΣ 
ǘƻ ǿƘƛŎƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘΦ  

ω {ǘŀǊ Ǉƻƛƴǘǎ ƻŦ ŀƭƭ ǘǊŀƴǎŦƻǊƳŜǊǎ ƻƴ ǘƘŜ ƳŜŘƛǳƳ ǾƻƭǘŀƎŜ ǎƛŘŜΦ  

ω {ƘŜŀǘƘƛƴƎ ƻŦ ŎŀōƭŜǎΦ  

ω aŜǘŀƭǿƻǊƪ ŀǘ ǘƘŜ ŎƻƳǇƻǳƴŘǎΣ ƻǘƘŜǊ ǘƘŀƴ ŎŀǊǊȅƛƴƎ ŎŀōƭŜǎΦ  

ω 9ŀǊǘƘ ǿƛǊŜǎ ŦǊƻƳ ŜǉǳƛǇƳŜƴǘΣ ŜȄǘŜǊƴŀƭ ǘƻ Ƴŀƛƴ ǇǳƳǇ ǎǘŀǘƛƻƴǎ ǘƘŀǘ ƛǎ ŦŜŘ ƻƴƭȅ ŦǊƻƳ ǘƘŀǘ ǇǳƳǇ 
ǎǘŀǘƛƻƴΦ  

ω aŀƛƴ ƛƴŎƻƳƛƴƎ ǿŀǘŜǊ ǇƛǇŜǎΦ  

ω ¢ƘŜ ōǳƛƭŘƛƴƎ ƳŜǘŀƭƭƛŎ ǎǘǊǳŎǘǳǊŜΦ  

ω ¢ƘŜ ƭƛƎƘǘƴƛƴƎ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳ ǿƘŜǊŜ ǇǊƻǾƛŘŜŘΦ  

ω CŜƴŎƛƴƎ ŀǎ Ŧƛƴŀƭƭȅ ŀƎǊŜŜŘΦ  

 

¢ƘŜ ŜŀǊǘƘƛƴƎ Ŏƻƴǘƛƴǳƛǘȅ ƻŦ ŜŀŎƘ ƳŜǘŀƭ ǎƘŜŀǘƘŜŘ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ƳŀƛƴǘŀƛƴŜŘ ōȅ ŜŦŦƛŎƛŜƴǘ ōƻƴŘƛƴƎ 
ōŜǘǿŜŜƴ ǘƘŜ ŎŀōƭŜ ǎƘŜŀǘƘΣ ǘƘŜ ƎƭŀƴŘΣ ŀƴŘ ǘƘŜ ƳŜǘŀƭ ŎŀǎŜ ƻŦ ǘƘŜ ǎǿƛǘŎƘƎŜŀǊ ƻǊ ƻǘƘŜǊ ƳŜǘŀƭ ŎƭŀŘ 
ŀŎŎŜǎǎƻǊȅ ƻǊ ŀǇǇƭƛŀƴŎŜ ŀǘ ǿƘƛŎƘ ǘƘŜ ŎŀōƭŜ ǘŜǊƳƛƴŀǘŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ L/9²ϥǎ ƻǊ ./9²ϥǎ ǎƘŀƭƭ ōŜ Ǌǳƴ ǿƛǘƘ 
ŀƭƭ ŎŀōƭŜǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ƻǊ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ  

 

о /ƻǊŜ ŎŀōƭŜǎ Ƴŀȅ ōŜ ǳǎŜŘ ǘƻ ǎƛƴƎƭŜ ǇƘŀǎŜ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜ ǘƘƛǊŘ ŎƻƴŘǳŎǘƻǊ ōŜƛƴƎ ǳǎŜŘ ŀǎ ǘƘŜ 
ƛƴǎǳƭŀǘŜŘ ŎƻǇǇŜǊ ŜŀǊǘƘǿƛǊŜΦ  

 

¢ƘŜ ǎƛȊŜ ƻŦ ŀƭƭ ŜŀǊǘƘ ǿƛǊŜǎ ōƻƴŘƛƴƎ ŜǉǳƛǇƳŜƴǘ ǘƻ ŀ Ƴŀƛƴ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ŀ ŎǳǊǊŜƴǘ 
ƻŦ ǘƘǊŜŜ ǘƛƳŜǎ ǘƘŜ ŦǳǎŜ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ƻǊ ƻƴŜ ŀƴŘ ƻƴŜ ƘŀƭŦ ǘƛƳŜǎ ǘƘŜ ƻǾŜǊƭƻŀŘ ǎŜǘǘƛƴƎ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ 
ōǊŜŀƪŜǊ Ŏŀƴ Ŧƭƻǿ ǿƛǘƘƻǳǘ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎΦ  

 

!ƭƭ Ƨƻƛƴǘǎ ōŜǘǿŜŜƴ ǿƛǊŜǎ ŀƴŘ ƻǘƘŜǊ ŜŀǊǘƘƛƴƎ ƳŜǘŀƭǿƻǊƪ ǎƘŀƭƭ ōŜ ƳŜŎƘŀƴƛŎŀƭƭȅ ǎƻǳƴŘ ŀƴŘ ǎƻƭŘŜǊŜŘΦ  

 

¢ƘŜ ŜŀǊǘƘ ƭŜŀŘǎ ǎƘŀƭƭ ōŜ ƛƴǎǳƭŀǘŜŘ ǳƴǘƛƭ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƛǎ ƳŀŘŜ ǘƻ ǘƘŜ ŜƭŜŎǘǊƻŘŜ ǎȅǎǘŜƳΦ ! ōƻƭǘŜŘ ǘŜǎǘ 
ƭƛƴƪ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǊŜƎǳƭŀǊ ǘŜǎǘƛƴƎ ƻŦ ǘƘŜ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜ ǎȅǎǘŜƳ ǊŜǎƛǎǘŀƴŎŜΦ  

 

¢ƘŜ ƛƴǎǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ŜŀǊǘƘ ƭŜŀŘ ǎƘŀƭƭ ōŜ ƛƴǎŜŎǘ ŀƴŘ ǊƻŘŜƴǘ ǊŜǎƛǎǘŀƴǘΦ 

 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ǳǎŜŘ ƛƴ ŀƴȅ ŜŀǊǘƘƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŎƻǊǊƻǎƛƻƴ ŀƴŘ 
ŜŀǊǘƘ ƭŜŀŘ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŀƴȅ ƳŜŎƘŀƴƛŎŀƭ ŘŀƳŀƎŜΦ  



 

пфт 

 

9ŀǊǘƘ ǾŀƭǳŜǎ ǎƘŀƭƭ ōŜ ƳŜŀǎǳǊŜŘ ŀƴŘ Ƴǳǎǘ ōŜ ōŜƭƻǿ ǘƘŜ ǇǊŜǎŎǊƛōŜŘ ǾŀƭǳŜǎ ƛƴ ǘƘŜ L99 ǊŜƎǳƭŀǘƛƻƴǎΦ Lƴ ŀƴȅ 
ŎŀǎŜ ƴƻǘ ƳƻǊŜ ǘƘŀƴ р hƘƳǎΦ 

 

Lƴǎǘŀƭƭŀǘƛƻƴ  

 

¢ƘŜ ŜŀǊǘƘƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ŀƴ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭΣ ŜŀǊǘƘ ōǳǎōŀǊǎΣ ŎƛǊŎǳƛǘΣ ŜŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊǎΣ 
ŜǉǳƛǇƻǘŜƴǘƛŀƭ ōƻƴŘƛƴƎ ŎƻƴŘǳŎǘƻǊǎΣ Ƴŀƛƴ ŜŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊ ŀƴŘ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜǎΦ ¢ƘŜ ŎƛǊŎǳƛǘ ŜŀǊǘƘƛƴƎ 
ŀƴŘ ŜǉǳƛǇƻǘŜƴǘƛŀƭ ōƻƴŘƛƴƎ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǊŀŘƛŀƭΣ ƎǊƛŘ ƻǊ ǊƛƴƎ ŦƻǊƳ ŀǎ ŘƛŎǘŀǘŜŘ ōȅ ǘƘŜ Ǉƭŀƴǘ 
ƭŀȅƻǳǘΦ  

 

¢ƘŜ ŜŀǊǘƘƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ƳŜŎƘŀƴƛŎŀƭ ŘŀƳŀƎŜ ŀƴŘ ŎƻǊǊƻǎƛƻƴΦ  

 

Wƻƛƴǘǎ ƛƴ ǘŀǇŜ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǊƛǾŜǘŜŘ ŀƴŘ ǎƻƭŘŜǊŜŘΣ ōǊŀȊŜŘΣ ŎƭŀƳǇŜŘΣ ōƻƭǘŜŘ ƻǊ ŜȄƻǘƘŜǊƳƛŎŀƭƭȅ 
ǿŜƭŘŜŘΦ bƻƴπŎƻǊǊƻǎƛǾŜ ŦƭǳȄ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ǎƻƭŘŜǊŜŘ ƧƻƛƴǘǎΦ /ƭŀƳǇŜŘ ŀƴŘ ōƻƭǘŜŘ ǘȅǇŜ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ 
ǘƛƴƴŜŘ ŀƴŘ ǎƘŀƭƭ ƻƴƭȅ ōŜ ǳǎŜŘ ŀōƻǾŜ ƎǊƻǳƴŘΦ  

 

¢ƘŜ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ƻŦ ŎƻƴŘǳŎǘƻǊǎ ōŜƭƻǿ ƎǊƻǳƴŘ ǎƘŀƭƭ ōŜ ōȅ ƳŜŀƴǎ ƻŦ ŜȄƻǘƘŜǊƳƛŎ ǿŜƭŘƛƴƎ ƻǊ ōǊŀȊƛƴƎΦ 
/ƻƳǇǊŜǎǎƛƻƴ ǘȅǇŜ ƭǳƎǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŎŀōƭŜǎΦ  

 

9ŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ōǳǊƛŜŘ ŘƛǊŜŎǘƭȅ ƛƴ ǘƘŜ ƎǊƻǳƴŘ ƻǊ ǎŜŎǳǊŜŘ ǘƻ ōǳƛƭŘƛƴƎ ǎǘǊǳŎǘǳǊŜǎΣ ŎŀōƭŜ ǊŀŎƪǎ 
ŀƴŘ ǘǊŀȅǎ ǳǎƛƴƎ ǇǊƻǇǊƛŜǘŀǊȅ ŦƛȄƛƴƎǎΦ  

 

²ƘŜǊŜ ǘƘŜ ǎƻƛƭ ƛǎ ŀƎƎǊŜǎǎƛǾŜ ǘƻ ŎƻǇǇŜǊΣ ōǳǊƛŜŘ ŜŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ōȅ ŀƴ ŀǇǇǊƻǾŜŘ 
ǎƭŜŜǾƛƴƎΦ  

 

!ƴ ŜǉǳƛǇƻǘŜƴǘƛŀƭ ōƻƴŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŀƭƭ ōǳǊƛŜŘ ƳŜǘŀƭ ǇƛǇŜ ǿƻǊƪ ŀǘ ǘƘŜ Ǉƻƛƴǘ ƻŦ ŜƴǘǊȅ ƛƴǘƻ ŀ 
ōǳƛƭŘƛƴƎ ƻǊ ŎƘŀƳōŜǊ ǿƘŜǊŜ ŜƭŜŎǘǊƛŎŀƭ ŀǇǇŀǊŀǘǳǎ ƛǎ ƛƴǎǘŀƭƭŜŘΦ 9ƭŜŎǘǊƛŎŀƭ Ŏƻƴǘƛƴǳƛǘȅ ŀŎǊƻǎǎ ŀƭƭ ǇƛǇŜ Ƨƻƛƴǘǎ 
ǿƛǘƘƛƴ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ǎƘŀƭƭ ōŜ ŜƴǎǳǊŜŘΦ ²ƘŜǊŜ ǇƛǇŜ ǿƻǊƪ ƛƴŎƻǊǇƻǊŀǘŜǎ ŀ ŎƻƳǇǊŜǎǎƛƻƴ ŎƻǳǇƭƛƴƎ όŜΦƎΦ 
±ƛƪƛƴƎπWƻƘƴǎƻƴ ŎƻǳǇƭƛƴƎύΣ ŀ ōƻƴŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŀƴȅ ƛǎƻƭŀǘŜŘ ǎŜŎǘƛƻƴΦ  

 

/ŀōƭŜ ŀǊƳƻǳǊƛƴƎ ŀƴŘ ǎŎǊŜŜƴǎ ǎƘŀƭƭ ōŜ ōƻƴŘŜŘ ǘƻ ŜŀǊǘƘ ŀǘ ōƻǘƘ ŜƴŘǎ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΦ /ŀōƭŜ 
ŀǊƳƻǳǊ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ ǎƻƭŜ ŜŀǊǘƘ ǇǊƻǘŜŎǘƛǾŜ ŎƻƴŘǳŎǘƻǊΦ  

 

 

3.12.2 Conductors  
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/ƛǊŎǳƛǘ ŀƴŘ Ƴŀƛƴ ŜŀǊǘƘƛƴƎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ōƻƴŘƛƴƎ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ƘƛƎƘ ŎƻƴŘǳŎǘƛǾƛǘȅ ŎƻǇǇŜǊ ǘŀǇŜ 
ƻǊ мллл ± ƎǊŀŘŜ t±/ ƛƴǎǳƭŀǘŜŘ ƳǳƭǘƛπǎǘǊŀƴŘŜŘ ŎŀōƭŜΦ t±/ ŎŀōƭŜ ƛƴǎǳƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǎǘǊƛǇŜŘ ƎǊŜŜƴκ 
ȅŜƭƭƻǿΦ /ŀōƭŜ ƭŜƴƎǘƘǎ ǎƘŀƭƭ ōŜ Ŏƻƴǘƛƴǳƻǳǎ ŀƴŘ ƛƴǘŜǊƳŜŘƛŀǘŜ ƧƻƛƴǘƛƴƎ ƛǎ ƴƻǘ ǇŜǊƳƛǘǘŜŘΦ  

 

¢ƘŜ Ƴŀƛƴ ōƻƴŘƛƴƎ ŎƻƴŘǳŎǘƻǊ ǎƘŀƭƭ ōŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мс ƳƳн ŀƴŘ ǎǳǇǇƭŜƳŜƴǘŀǊȅ ōƻƴŘƛƴƎ ƻŦ ƴƻƴπ
ŜƭŜŎǘǊƛŎŀƭ Ǉƭŀƴǘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ млƳƳнΦ !ƭƭ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǳǎƛƴƎ ŎƻƳǇǊŜǎǎƛƻƴ ǘȅǇŜ ŎŀōƭŜ ƭǳƎǎΣ 
ǘŀǇŜŘ ƻƴ ŎƻƳǇƭŜǘƛƻƴ ǘƻ ŎƻƳǇƭŜǘŜƭȅ ǎŜŀƭ ǘƘŜ ƭǳƎ ŀƴŘ ŀƴȅ ōŀǊŜ ŎƻǇǇŜǊ ŦǊƻƳ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΦ ¢ƘŜ ǎǳǊŦŀŎŜ 
ǘƻ ǿƘƛŎƘ ŜŀǊǘƘƛƴƎ ōƻƴŘǎ ŀǊŜ ŦƛȄŜŘ ǎƘŀƭƭ ōŜ ŎƭŜŀƴŜŘ ŦǊŜŜ ŦǊƻƳ Ǉŀƛƴǘ ŀƴŘ ƻǘƘŜǊ ƴƻƴπŎƻƴŘǳŎǘƛƴƎ ƳŀǘŜǊƛŀƭ 
ŀƴŘ ŎƻŀǘŜŘ ǿƛǘƘ ǇŜǘǊƻƭŜǳƳ ƧŜƭƭȅΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǳǇǇƭŜƳŜƴǘŀǊȅ ōƻƴŘƛƴƎ ŎƻƴŘǳŎǘƻǊǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƳŀŘŜ 
ƛƴ нΦр ƳƳн ŎŀōƭŜ ƛŦ ƳŜŎƘŀƴƛŎŀƭƭȅ ǇǊƻǘŜŎǘŜŘΤ  

όƛύ !ƭƭ ǎƛƴƪ ŀƴŘ ǎƘƻǿŜǊ ǳƴƛǘǎ ǘƻ ǇƛǇŜ ǿƻǊƪ  

όƛƛύ !ƭƭ ǎƳŀƭƭ ǇƻǿŜǊ ƻǳǘƭŜǘǎ ŀƴŘ ǎƛƴƪ ǳƴƛǘǎ ǿƛǘƘƛƴ ŀ нΦр ƳŜǘŜǊ ǊŀŘƛǳǎ ƻŦ ŜŀŎƘ ƻǘƘŜǊ  

όƛƛƛύ !ƭƭ ƳŜǘŀƭƭƛŎ ǘŀƴƪǎ  

 

3.12.3 Earth Electrodes  

 

9ŀǊǘƘ ŜƭŜŎǘǊƻŘŜǎ ǿƘŜǊŜ ǳǎŜŘ ǎƘŀƭƭ ōŜ ŎƻǇǇŜǊ ƻǊ ŎƻǇǇŜǊ ŎƭŀŘ ƘƛƎƘ ǘŜƴǎƛƭŜ ǎǘŜŜƭ ǊƻŘǎ ƘŀǾƛƴƎ ƳƛƴƛƳǳƳ 
ŎƻǇǇŜǊ ǘƘƛŎƪƴŜǎǎ ƻŦ лΦнр ƳƳ ŀƴŘ ƻǳǘŜǊ ŘƛŀƳŜǘŜǊ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мсƳƳΦ ¢ƘŜ ǊƻŘ ǎƘŀƭƭ ǇŜƴŜǘǊŀǘŜ ŀ 
ƳƛƴƛƳǳƳ ƻŦ нΣплл ƳƳ ōŜƭƻǿ ƎǊƻǳƴŘ ƭŜǾŜƭΦ ²ƘŜǊŜ ƳǳƭǘƛπǊƻŘǎ ŀǊŜ ǳǎŜŘ ǘƘŜȅ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜŘ ōȅ ŀ 
ŘƛǎǘŀƴŎŜ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ŘǊƛǾŜƴ ƭŜƴƎǘƘΦ  

 

9ŀǊǘƘ ǊƻŘǎ ǎƘŀƭƭ ƘŀǾŜ ƘŀǊŘŜƴŜŘ ǘƛǇǎ ŀƴŘ ŎŀǇǎ ŀƴŘ ōŜ ŜȄǘŜƴŘŀōƭŜΦ .ŀǊŜ ŎƻǇǇŜǊ ǘŀǇŜ ōǳǊƛŜŘ ŀǘ ŀ 
ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ слл ƳƳ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ƻŦ ǊƻŘǎΦ  

 

²ƘŜǊŜ ǎƻƛƭ ŎƻƴŘƛǘƛƻƴǎ ƳŀƪŜ ǘƘŜ ǳǎŜ ƻŦ ǊƻŘǎ ǘȅǇŜ ŜƭŜŎǘǊƻŘŜǎ ƛƳǇǊŀŎǘƛŎŀōƭŜ ŀ ƎǊƛŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ Ƴŀȅ ōŜ 
ǳǎŜŘ ŎƻƳǇǊƛǎƛƴƎ ƘƻǊƛȊƻƴǘŀƭƭȅ ōǳǊƛŜŘ ōŀǊŜ ƘƛƎƘ ŎƻƴŘǳŎǘƛǾƛǘȅ ŎƻǇǇŜǊ ǘŀǇŜ ƻŦ ŘƛƳŜƴǎƛƻƴǎ мрƳƳ Ȅ п ƳƳ 
ƳƛƴƛƳǳƳΦ ¢ŀǇŜ ǎƘŀƭƭ ōŜ ōǳǊƛŜŘ ŀǘ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ сллƳƳΦ  

 

!ƭƭ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜǎ ǎƘŀƭƭ ōŜ ōǳǊƛŜŘ ƛƴ ŀ ƳƛȄǘǳǊŜ ƻŦ ǿŜƭƭ ƎǊƛƴŘŜŘ ŎƘŀǊŎƻŀƭ ŀƴŘ ŎƻƳƳƻƴ ǎŀƭǘ ƛƴ ŀ Ǌŀǘƛƻ ƻŦ 
нΥмΦ  

 

9ŀǊǘƘ ǊƻŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾŜŘ ǿƛǘƘ ŀ ƴƻƴπŦŜǊǊƻǳǎ ŎƭŀƳǇ ŦƻǊ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƻŦ ǘƘŜ ŜŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊΦ 
9ŀŎƘ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ŎƻƴŘǳŎǘƻǊ ŀƴŘ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭȅ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŎƻǊǊƻŘƛƴƎ 
ŜƭŜƳŜƴǘǎ ƛƴ ǘƘŜ ǎƻƛƭ ǿƛǘƘ ōƛǘǳƳƛƴƻǳǎ ǘŀǇŜΦ  
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¢ƘŜ ŎƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƛƴ ŀ ŎƻƴŎǊŜǘŜ ƛƴǎǇŜŎǘƛƻƴ ŎƘŀƳōŜǊ ǎŜǘ ŦƭǳǎƘ ǿƛǘƘ ǘƘŜ ŦƛƴƛǎƘŜŘ ƎǊƻǳƴŘ 
ƭŜǾŜƭΦ ¢ƘŜ ƛƴǎǇŜŎǘƛƻƴ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ǇŜǊƳŀƴŜƴǘƭȅ ƳŀǊƪŜŘ 9[9/¢wL/![ 9!w¢IϥΦ  

 

aŀǊƪŜǊ Ǉƻǎǘǎ ŀƴŘ ǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ƳŀƪŜ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻŘŜǎ ŀƴŘ ōǳǊƛŜŘ 
ŎƻƴƴŜŎǘƛƻƴǎΦ ¢ƘŜ ƳŀǊƪŜǊǎ ǎƘŀƭƭ ōŜ ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŎŀōƭŜ ǊƻǳǘŜǎΦ Lǘ ǎƘŀƭƭ ŀƭǿŀȅǎ ōŜ ǇƻǎǎƛōƭŜ 
ǘƻ ƻǇŜƴ ŀƴŘ ƛƴǎǇŜŎǘ ǘƘŜ ŜŀǊǘƘ ƳŀƴƘƻƭŜΦ 

 

3.12.4 Main Earthing Terminal  

 

²ƘŜǊŜ ǎǇŜŎƛŦƛŜŘΣ ŀ Ƴŀƛƴ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ŎƻƴǾŜƴƛŜƴǘ ƭƻŎŀǘƛƻƴΦ ¢Ƙƛǎ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ 
ŀ ƘƛƎƘ ŎƻƴŘǳŎǘƛǾƛǘȅ ŎƻǇǇŜǊ ōŀǊ ƻŦ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ŀǘ ƭŜŀǎǘ ǘƘŀǘ ƻŦ ǘƘŜ Ƴŀƛƴ ŜŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊΦ ¢ƘŜ 
ǘŜǊƳƛƴŀƭ ǎƘŀƭƭ ōŜ ǎǳǇǇƻǊǘŜŘ ƻƴ ǇƻǊŎŜƭŀƛƴ ōŀǊǊŜƭ ǘȅǇŜ ƛƴǎǳƭŀǘƻǊǎ ŀƴŘ ǿŀƭƭπƳƻǳƴǘŜŘΦ  

 

¢ƘŜ ǘŜǊƳƛƴŀƭ ǎƘŀƭƭ ōŜ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ƭŜƴƎǘƘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜΣ ǿƛǘƘ нр҈ ǎǇŀǊŜ ŎŀǇŀŎƛǘȅΣ ōƻƭǘŜŘ ŎƻǇǇŜǊ 
ǘŀǇŜ ŎƻƴƴŜŎǘƛƻƴ ǘƻΥ  

ƛύ ǘƘŜ ŜŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊ όǎύ ōŜǘǿŜŜƴ ǘƘŜ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭ ŀƴŘ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜǎ  

ƛƛύ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛǾŜ ŎƻƴŘǳŎǘƻǊǎ ōŜǘǿŜŜƴ ǘƘŜ ŜŀǊǘƘƛƴƎ ǘŜǊƳƛƴŀƭ ŀƴŘ ŜȄǇƻǎŜŘ ŎƻƴŘǳŎǘƛǾŜ ǇŀǊǘǎ  

ƛƛƛύ ǘƘŜ Ƴŀƛƴ ŜǉǳƛǇƻǘŜƴǘƛŀƭ ōƻƴŘƛƴƎ ŎƻƴŘǳŎǘƻǊǎ ōŜǘǿŜŜƴ ŜȄǇƻǎŜŘ ŀƴŘ ŜȄǘǊŀƴŜƻǳǎ ŎƻƴŘǳŎǘƛǾŜ 
ǇŀǊǘǎ  

ƛǾύ ǘƘŜ ǎȅǎǘŜƳ ƴŜǳǘǊŀƭ ŜŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊ όǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘύ  

 

CŀŎƛƭƛǘƛŜǎ όƛύ ŀƴŘ όƛǾύ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŀōƭŜ ǿƛǘƘ ŀ ǘƻƻƭ ǘƻ ǇŜǊƳƛǘ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ǘŜǎǘƛƴƎΦ  

 

9ŀǊǘƘ ǎǘǳŘǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ǎƛȊŜ ƻŦ aуΦ  

3.12.5 Tests on Site  

 

hƴ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ŜŀǊǘƘƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŜŀǎǳǊŜ ǘƘŜ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ŜŀŎƘ 
ŜƭŜŎǘǊƻŘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƻŦ ŜŀŎƘ ŎƻƳǇƭŜǘŜ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳ ǘƻ ǘƘŜ ƎŜƴŜǊŀƭ ōƻŘȅ ƻŦ ǘƘŜ ƎǊƻǳƴŘΦ !ƭƭ 
ƻǘƘŜǊ ǘŜǎǘǎ ǎǘƛǇǳƭŀǘŜŘ ƛƴ ǘƘŜ wŜŦŜǊŜƴŎŜ {ǘŀƴŘŀǊŘǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŎŀǊǊƛŜŘ ƻǳǘΦ  

 

¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎŀǊǊȅ ƻǳǘ ǘŜǎǘǎ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ ŜȄǇƻǎŜŘ ƳŜǘŀƭǿƻǊƪ ǿƛǘƘƛƴ ǘƘŜ ōǳƛƭŘƛƴƎǎ ƛǎ ŜŦŦŜŎǘƛǾŜƭȅ 
ōƻƴŘŜŘ ŀƴŘ ƛƴǎǘŀƭƭ ǎǳǇǇƭŜƳŜƴǘŀǊȅ ōƻƴŘƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŜƴǎǳǊŜ ǇǊƻǇŜǊ ŎƻƴǘƛƴǳƛǘȅΦ Lƴ 
ǇŀǊǘƛŎǳƭŀǊ ǎǳǇǇƭŜƳŜƴǘŀǊȅ ōƻƴŘƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ƛƴŘƛǾƛŘǳŀƭ ǎǳǎǇŜƴŘŜŘ ǎȅǎǘŜƳǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 
ōǳƛƭŘƛƴƎǎΦ  

 

¢ƘŜ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ŜŀŎƘ ƻŦ ŜŀŎƘ ŎƻƳǇƭŜǘŜ ƴŜǘǿƻǊƪ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ ŦƛǾŜ Φ Lƴ ŎŀǎŜ ǘƘŜ ƳŜŀǎǳǊŜŘ ǾŀƭǳŜ ƛǎ 
ŀōƻǾŜ р ƳŜŀǎǳǊŜǎ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ǘƻ ƭŜǎǎ ǘƘŀƴ ŦƛǾŜΦ ¢ƘŜǎŜ Ƴŀȅ ƛƴŎƭǳŘŜ ŎƘŀƴƎŜ ƻŦ 
ƳŀǘŜǊƛŀƭΣ ƛƴŎǊŜŀǎŜ ƻŦ ŎŀōƭŜ ǎƛȊŜΣ ŜƴǊƛŎƘƛƴƎ ǘƘŜ ǎƻƛƭΦ 
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3.12.6 Lightning Protection  

 

²ƘŜǊŜ ōǳƛƭŘƛƴƎǎ ǎǘǊǳŎǘǳǊŜǎ ƻǊ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŀǊŜ ǘƻ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ƭƛƎƘǘƴƛƴƎ ƻǊ ǎǘŀǘƛŎ 
ŎƘŀǊƎŜǎΣ ŀƴ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ ¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 
.{ ссрмΦ  

 

¢ƘŜ Řƻǿƴ Ǌǳƴ ŎƻƴŘǳŎǘƻǊ ǎƘŀƭƭ ōŜ ƻŦ ƘŀǊŘ ŘǊƻǿƴ ƘƛƎƘ ŎƻƴŘǳŎǘƛǾƛǘȅ ŎƻǇǇŜǊ ƻŦ нр ƳƳ ϝо ƳƳ ǎŜŎǘƛƻƴΦ 
¢ƘŜ ǘŀǇŜ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ōȅ ƳŜŀƴǎ ƻŦ ǎǘŀƴŘ ƻŦŦ ǎŀŘŘƭŜǎ ǿƘŜǊŜ ƛƴŘƛŎŀǘŜŘΦ 
/ƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƻ ǘƘŜ ŎƻƴŎǊŜǘŜ ǊŜƛƴŦƻǊŎƛƴƎ ǘƘŜ ǊƻǳǘŜ ƻŦ ǘƘŜ ǘŀǇŜǎ ŀƴŘ ǘƘŜ ŦƛȄƛƴƎǎ ǎƘŀƭƭ ōŜ 
ŘƛǎŎǳǎǎŜŘ ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

²ƘŜǊŜ ǎǇŜŎƛŦƛŜŘ ǘƘŜ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ t±/ ƛƴǎǳƭŀǘŜŘ ǘƻ ǇǊŜǾŜƴǘ ŎƻǊǊƻǎƛƻƴ ŀƴŘ ǘƻ ōƭŜƴŘ ǿƛǘƘ ǘƘŜ 
ōǳƛƭŘƛƴƎ ŦŀōǊƛŎΦ  

 

! ǘŜǎǘ ƭƛƴƪ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŜŀŎƘ Řƻǿƴ ŎƻƴŘǳŎǘƻǊ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ŜŀǊǘƘ ǊƻŘ ŀǘ ŀ ƘŜƛƎƘǘ ƻŦ мΣнллƳƳ 
ŀōƻǾŜ ƎǊƻǳƴŘ ƭŜǾŜƭΦ ǘƘŜ ƻǾŜǊŀƭƭ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ŜŀǊǘƘ ǘŜǊƳƛƴŀǘƛƻƴ ǎȅǎǘŜƳ ǘƻ ŜŀǊǘƘ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ 
мл Φ LŦ ǘƘƛǎ ǊŜǉǳƛǊŜƳŜƴǘ ƛǎ ƴƻǘ ƳŜǘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜǎ ǎƘŀƭƭ ōŜ ƛƴŎǊŜŀǎŜŘ ƻǊ ǘƘŜȅ ǎƘŀƭƭ ōŜ 
ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ǳƴǘƛƭ ŀ ǾŀƭǳŜ ƻŦ мл ƛǎ ŀǘǘŀƛƴŜŘΦ  

 

9ŀǊǘƘ ǊƻŘǎ ǎƘŀƭƭ ōŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мс ƳƳ ŘƛŀƳŜǘŜǊ ŎƻǇǇŜǊ ƻǊ ŎƻǇǇŜǊπŎƭŀŘ ǎǘŜŜƭΣ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƘŀǊŘŜƴŜŘ 
ǘƛǇǎ ŀƴŘ ŘǊƛǾƛƴƎ ŎŀǇǎΦ 9ŀŎƘ ǊƻŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ƴƻƴπŦŜǊǊƻǳǎ ŎƭŀƳǇ ŦƻǊ ŎƻƴƴŜŎǘƛƻƴǎ ƻŦ ǘƘŜ 
ŎƻǇǇŜǊ ǎǘǊƛǇΦ 9ŀŎƘ ŎƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƘƻǳǎŜŘ ƛƴ ŀƴ ƛƴǎǇŜŎǘƛƻƴ ŎƘŀƳōŜǊ ǎŜǘ ŀǘ ƎǊƻǳƴŘ ƭŜǾŜƭΦ  

 

²ƘŜǊŜ ŦŜŀǎƛōƭŜΣ ǘƘŜ ƭƛƎƘǘƴƛƴƎΣ ǇǊƻǘŜŎǘƛƻƴ ƎǊƻǳƴŘƛƴƎ ǎȅǎǘŜƳ Ƴŀȅ ōŜ ƛƴǘŜǊπŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳ 
ŜŀǊǘƘ ǘƻ ŜƴǎǳǊŜ ŜǉǳƛǇƻǘŜƴǘƛŀƭ ǳƴŘŜǊ ŀƭƭ ŎƻƴŘƛǘƛƻƴǎΦ  

 

! ǇǊƻǾƛǎƛƻƴŀƭ ǎǳƳ Ƙŀǎ ǇǊŜǎŜƴǘƭȅ ōŜŜƴ ƛƴŎƭǳŘŜŘ ŦƻǊ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ ƭƛƎƘǘƴƛƴƎ ǇǊƻǘŜŎǘƛƻƴ 
ǎȅǎǘŜƳΣ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŀƎǊŜŜŘ ŀǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ǎǳƛǘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ƻŦ 
ǘƘŜ ŎƻƳǇƻǳƴŘΦ  

 

¦ǎŜ ƻŦ ǎǳǊƎŜ ŘƛǾŜǊǘŜǊǎ ǘƻ ǊŜƭŜǾŀƴǘ .{ ǎǘŀƴŘŀǊŘǎ ǎƘŀƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ŎŀǎŜ ǘƘŜ ōƻƴŘ ƛǎ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘΦ 

 

3.13 Small Power and Lighting Distribution System  

 

3.13.1 General  
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¢ƘŜ ŎƻƳǇƭŜǘŜ ƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭ ƭƛƎƘǘƛƴƎ ŀƴŘ ǎƳŀƭƭ ǇƻǿŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ 
ōǳƛƭŘƛƴƎǎΣ ǇǳƳǇƛƴƎ ǎǘŀǘƛƻƴǎΣ ōƻƻǎǘŜǊ ǎǘŀǘƛƻƴǎ ŀƴŘ ŎƻƳǇƻǳƴŘǎΦ  

 

9ŀŎƘ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘΣ ǿƛǊƛƴƎΣ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎΣ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎΣ ŜŀǊǘƘƛƴƎ 
ŀƴŘ ƭƛƎƘǘƴƛƴƎ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ŜȄǘŜǊƴŀƭ ŦƭƻƻŘƭƛƎƘǘƛƴƎ ŀǎ ǊŜǉǳƛǊŜŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀƭƭ ŎƻƴŘǳƛǘǎΣ ǘǊŀȅǎ ŀƴŘ 
ŀŎŎŜǎǎƻǊƛŜǎ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ 
ŘǊŀǿƛƴƎǎΦ  

 

Lƴ ƎŜƴŜǊŀƭΣ ŦƭǳƻǊŜǎŎŜƴǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƛƴǘŜǊƴŀƭ ƭƛƎƘǘƛƴƎ ǿƛǘƘ ǿŀǘƘŜǊǇǊƻƻŦ ŦƛǘǘƛƴƎǎ ŦƻǊ ŜȄǘŜǊƛƻǊ 
ŦƛǘǘƛƴƎǎ ƳƻǳƴǘŜŘ ƻƴ ōǳƛƭŘƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ŀōƻǾŜ ŀƴŘ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ŘƻƻǊ ƻǇŜƴƛƴƎǎΦ  

 

9ȄǘŜǊƴŀƭ ǿŀƭƭ ƳƻǳƴǘŜŘ ƭǳƳƛƴŀǊƛŜǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǳǎƛƴƎ ŀ ōŀŎƪ ŜƴǘǊȅ ŎƻƴŘǳƛǘ ǎȅǎǘŜƳ ǘŜǊƳƛƴŀǘƛƴƎ 
ōŜƘƛƴŘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ŦƛǘǘƛƴƎǎ ǿƛǘƘ ŀƴ ŜƴŘ ōƻȄ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ōǳƛƭŘƛƴƎ ŦŀōǊƛŎΦ !ǇǇǊƻǇǊƛŀǘŜ ƴŜƻǇǊŜƴŜ 
ǎŜŀƭǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ǘƻ ǇǊŜǾŜƴǘ ƛƴƎǊŜǎǎ ƻŦ ƳƻƛǎǘǳǊŜΦ ¢ƘŜ Ŧƛƴŀƭ ŎƻƴƴŜŎǘƛƻƴǎ ƻŦ ŜŀŎƘ ŦƛǘǘƛƴƎ ǎƘŀƭƭ ōŜ ǎƭŜŜǾŜŘ 
ǿƛǘƘ ǎƛƭƛŎƻƴ Ǝƭŀǎǎ ƻǾŜǊ ǎƭŜŜǾƛƴƎΦ  

 

¢ƘŜ Ŧƛƴŀƭ ŎƛǊŎǳƛǘ ŀǊǊŀƴƎŜƳŜƴǘ ŀƴŘ ǇƘŀǎƛƴƎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ŦƻǊ ŀƭƭ ŎƻƳǇƻǳƴŘǎ ŀƴŘ ōǳƛƭŘƛƴƎǎ ǘƻ ǎǳƛǘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ L99 wŜƎǳƭŀǘƛƻƴǎ ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ǿƻǊƪƛƴƎ ŘǊŀǿƛƴƎǎΦ  

 

3.13.2 Wiring  

 

¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ƛƴ ƎŜƴŜǊŀƭ ōŜ ƻƴ ŎŀōƭŜ ǘǊŀȅǎκǘǊŜƴŎƘ ǿƛǘƘƛƴ ǇǳƳǇ ƘƻǳǎŜǎΣ ŜǘŎΣ ōǳǘ ŎƻƴŎŜŀƭŜŘ ƛƴ 
ƻŦŦƛŎŜǎΣ ŘǿŜƭƭƛƴƎǎ ŀƴŘ ǎƛƳƛƭŀǊ ǎǘǊǳŎǘǳǊŜǎΦ ¢ƘŜ ŎƛǊŎǳƛǘ ǿƛǊƛƴƎ ōŜƛƴƎ Ŏƻƴǘƛƴǳƻǳǎ ƻƴ ŀ ƭƻƻǇπƛƴΣ ƭƻƻǇπƻǳǘ 
ǎȅǎǘŜƳΦ ¢ƘŜ Ŧƛƴŀƭ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ōȅ ƭƛŘ ŀƴŘ ŎƻǊŘ ƎǊƛǇΣ ǘƘŜ ŎƛǊŎǳƛǘ ǿƛǊƛƴƎ ǘŜǊƳƛƴŀǘƛƴƎ 
ǿƛǘƘƛƴ ǘƘŜ ŎƻƴŘǳƛǘ ōƻȄ ŀǘ ŀ ǎǳƛǘŀōƭȅ ǊŀǘŜŘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪΦ ¢ƘŜ Ŧƛƴŀƭ ŎƻƴƴŜŎǘƛƻƴ ŦǊƻƳ ǘƘŜ ōƭƻŎƪ όǾƛŀ ǘƘŜ 
ŎƻǊŘ ƎǊƛǇύ ǘƻ ǘƘŜ ŦƛǘǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ƘŜŀǘ ǊŜǎƛǎǘƛƴƎ о ŎƻǊŜ t±/κt±/ όƻǊ ǎƛƳƛƭŀǊύ ŎŀōƭŜΣ ǿƘƛǘŜ ƛƴ 
ŎƻƭƻǳǊΦ  

 

3.13.3 Internal Lighting  

 

[ǳƳƛƴŀǊƛŜǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀƭƭ ǎǳǇǇƻǊǘǎΣ ǎǳǎǇŜƴǎƛƻƴǎΣ ŦƭŜȄƛōƭŜ ŎŀōƭŜǎΣ ǇŜƴŘŀƴǘǎ ŀƴŘ ǇƭǳƎǎΦ ¢ƘŜȅ 
ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴ ŎƛǊŎǳƛǘ ǿƛǊƛƴƎ ƘŜŀǘ ǊŜǎƛǎǘƛƴƎ ŦƭŜȄƛōƭŜ ŎŀōƭŜǎ ƻŦ ŀ ƳƛƴƛƳǳƳ ŎƻǊŜ ǎƛȊŜ ƻŦ 
нпκлΦнл ƳƳΦ  

 

tǊƻǘŜŎǘƛǾŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ LtпнΦ  

 

¢ƘŜ ŜŀǊǘƘƛƴƎ ƻŦ ŀƭƭ ƭǳƳƛƴŀǊƛŜǎ ǎƘŀƭƭ ōŜ ōȅ ŀ ǎŜǇŀǊŀǘŜ ŎƻǊŜ ƛƴ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ŦƭŜȄ ŎŀōƭŜ ƻǊ ŎŀōƭŜ ǎȅǎǘŜƳΣ 
ǎŜŎǳǊŜƭȅ ōƻƴŘƛƴƎ ǘƘŜ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭ ƻƴ ǘƘŜ ŦƛǘǘƛƴƎ ǘƻ ǘƘŀǘ ƻŦ ǘƘŜ ƛƴǘŜǊŎƻƴƴŜŎǘƛƴƎ ŎŀōƭŜǎΦ  

 



 

рлн 

 

²ƘŜǊŜ ŀŘƧŀŎŜƴǘ ƭǳƳƛƴŀǊƛŜǎ ŀǊŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŘƛŦŦŜǊŜƴǘ ǇƘŀǎŜǎ ƻŦ ǘƘŜ ǎǳǇǇƭȅΣ ŀ ƭŀōŜƭ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ 
ƛƴǘŜǊƴŀƭƭȅ ǿŀǊƳƛƴƎ ƻŦ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ ǇƘŀǎŜπǘƻπǇƘŀǎŜ ǾƻƭǘŀƎŜΦ  

 

[ǳƳƛƴŀǊƛŜǎ ǎƘŀƭƭ ƴƻǘ ǘǊŀƴǎƳƛǘ ƭƻŀŘ ǘƻ ǎǳǎǇŜƴŘŜŘ ŎŜƛƭƛƴƎǎ ǳƴƭŜǎǎ ǘƘŜ ŎŜƛƭƛƴƎ ŀƴŘ ƭƛƎƘǘƛƴƎ ƛǎ ƻŦ ƛƴǘŜƎǊŀǘŜŘ 
ŘŜǎƛƎƴ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎǳǇǇƻǊǘǎΦ  

 

[ŀƳǇƘƻƭŘŜǊǎ ŦƻǊ ŦƭŜȄƛōƭŜ ǇŜƴŘŀƴǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŀƭƭπƛƴǎǳƭŀǘŜŘ ǎƪƛǊǘŜŘ ǇŀǘǘŜǊƴ ǿƛǘƘ ŎƻǊŘ ƎǊƛǇǎΦ  

 

¢ƘŜ ŦƛȄƛƴƎǎΣ ŎƻƴƴŜŎǘƛƻƴ ōƻȄŜǎ ŀƴŘ ƻǘƘŜǊ ǇŀǊǘǎ ƻŦ ǘƘŜ ƭǳƳƛƴŀǊƛŜǎ ǎƘŀƭƭ ōŜ ŜǊŜŎǘŜŘ ŀǘ ǘƛƳŜǎ ǘƻ ǎǳƛǘ ǘƘŜ 
ōǳƛƭŘƛƴƎ ǇǊƻƎǊŀƳƳŜΦ ¢ƘŜ ƎƭŀǎǎǿŀǊŜΣ ŘƛŦŦǳǎŜǊǎΣ ǎƘŀŘŜǎΣ ƭŀƳǇǎ ŀƴŘ ǘǳōŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ŦƛǘǘŜŘ ǳƴǘƛƭ ŀƭƭ 
ōǳƛƭŘƛƴƎ ǿƻǊƪǎ ŀǊŜ ŎƻƳǇƭŜǘŜΦ CƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƭŜŦǘ ŎƭŜŀƴ ƛƴǎƛŘŜ ŀƴŘ ƻǳǘǎƛŘŜ ŀǊŜ ǊŜŀŘȅ ŦƻǊ ǳǎŜΦ  

  

3.13.4 Incandescent Fittings  

 

LƴŎŀƴŘŜǎŎŜƴǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǘȅǇŜǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎ ŀƴŘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜ ǇǊƛŎŜǎΣ 
ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘƘŜƛǊ ƭŀƳǇǎΦ [ŀƳǇƘƻƭŘŜǊǎ ƛƴ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ 
ƘŜŀǘ ǊŜǎƛǎǘŀƴǘ ǘȅǇŜ ŀƴŘ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ƘŜŀǘ ǊŜǎƛǎǘŀƴǘ ŎŀōƭŜΦ DŜƴŜǊŀƭƭȅΣ .ŀȅƻƴŜǘ /ŀǇ 
ƭŀƳǇƘƻƭŘŜǊǎ ŀƴŘ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ  

 

3.13.5 Fluorescent Fittings  

 

CƭǳƻǊŜǎŎŜƴǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎ ŀƴŘ ŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ǎŎƘŜŘǳƭŜ ƻŦ ǇǊƛŎŜǎΣ 
ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘƘŜƛǊ ƭŀƳǇǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘǳōŜǎΣ ŀǳȄƛƭƛŀǊƛŜǎ ŀƴŘ ŀƭƭ 
ƻǘƘŜǊ ƛǘŜƳǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜƛǊ ŎƻƳǇƭŜǘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ ¢ƘŜ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ƘŀǾŜ ŎƻƳǇƭŜǘŜƭȅ ŜƴŎƭƻǎŜŘ ǿƛǊƛƴƎ 
ŎƘŀƴƴŜƭ ŦƻǊ ŀŎŎƻƳƳƻŘŀǘƛƴƎ ǿƛǊƛƴƎ ŀƴŘ ŀǳȄƛƭƛŀǊƛŜǎΣ ŀƴŘ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ƭŀƳǇƘƻƭŘŜǊǎΣ ǊŜŦƭŜŎǘƻǊ ŀƴŘ 
ŘƛŦŦǳǎŜǊ ŀǎ ŀǇǇƭƛŎŀōƭŜΦ  

 

Lƴ ƎŜƴŜǊŀƭ ŦƭǳƻǊŜǎŎŜƴǘ ŦƛǘǘƛƴƎǎ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǊŜŦƭŜŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƭƛƎƘǘƛƴƎ ǿƛǘƘƛƴ ǘƘŜ ōǳƛƭŘƛƴƎǎ 
ŀƴŘ ǿŜŀǘƘŜǊǇǊƻƻŦ ŦƭǳƻǊŜǎŎŜƴǘ ŦƛǘǘƛƴƎǎ ǿƛǘƘ Ltср ŜƴŎƭƻǎǳǊŜ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ŜȄǘŜǊƛƻǊ ŦƛǘǘƛƴƎǎ ƳƻǳƴǘŜŘ 
ƻƴ ōǳƛƭŘƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ŀōƻǾŜ ƻǊ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ŘƻƻǊ ƻǇŜƴƛƴƎǎΦ  

 

5ƛŦŦǳǎŜǊǎ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘ ǎƘŀƭƭ ōŜ ƻŦ ŦƭŀƳŜ ǊŜǘŀǊŘŀƴǘ ŜȄǘǊǳŘŜŘ ŀŎǊȅƭƛŎ ƻǊ Dwt ƳŀǘŜǊƛŀƭΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ 
ŜƛǘƘŜǊ ƻǇŀƭ ƻǊ ǇǊƛǎƳŀǘƛŎ ǇŀǘǘŜǊƴ ŀǎ ǎǇŜŎƛŦƛŜŘΦ  

 

! ƎŀǎƪŜǘ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ōŜǘǿŜŜƴ ǘƘŜ ŘƛŦŦǳǎŜǊ ŀƴŘ ǘƘŜ ōƻŘȅ ǘƻ ŦƻǊƳ ŀƴ ŜŦŦŜŎǘƛǾŜ ǎŜŀƭΦ  

 

¢ƘŜ ƭǳƳƛƴŀǊƛŜǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ проо ŦƻǊ /ƭŀǎǎ м ƻǊŘƛƴŀǊȅΣ ƛƴŘƻƻǊ ƴƻǊƳŀƭ ŀǘƳƻǎǇƘŜǊŜǎ ŀƴŘ /ƭŀǎǎ 
мм! ŦƻǊ ŎƘŜƳƛŎŀƭƭȅ ŎƻǊǊƻǎƛǾŜ ŀǘƳƻǎǇƘŜǊŜǎΣ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ  



 

рло 

 

 

CƭǳƻǊŜǎŎŜƴǘ ƭǳƳƛƴŀǊƛŜǎ ǎƘŀƭƭ ƘŀǾŜ ǘǿƻ ǎǳǎǇŜƴǎƛƻƴ ƻǊ ŦƛȄƛƴƎ Ǉƻƛƴǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƭŀƳǇǎΦ  

 

CƭǳƻǊŜǎŎŜƴǘ ƭŀƳǇǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ муроΦ  

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ ŎƻƭƻǳǊŜŘ ϥǿƘƛǘŜϥ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ǳǎŜ ŀƴŘ ϥǿŀǊƳ ǿƘƛǘŜϥ ŦƻǊ 
ŎƻƳƳŜǊŎƛŀƭ ŀƴŘ ŘƻƳŜǎǘƛŎ ƭƛƎƘǘƛƴƎΦ [ŀƳǇ ŎŀǇǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ōƛπǇƛƴ ǘȅǇŜΦ  

 

¢ƘŜ ƭƛƎƘǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ ¢ƘƻǊƴ ƻǊ ǎƛƳƛƭŀǊ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎΦ  

 

3.13.6 Lighting Switches  

 

!ƭƭ ƭƛƎƘǘƛƴƎ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ƳŜǘŀƭ ŎƭŀŘ ǎǳǊŦŀŎŜ ƳƻǳƴǘŜŘ ƛƴ ǇǳƳǇ ƘƻǳǎŜǎ ŀƴŘ ǎƛƳƛƭŀǊ ŀǊŜŀ 
ŀƴŘ ŦƭǳǎƘ ƛƴ ŘƻƳŜǎǘƛŎ ŀƴŘ ƻŦŦƛŎŜ ōǳƛƭŘƛƴƎǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƛƴǘƻ ŀǇǇǊƻǾŜŘ ǎǳǊŦŀŎŜ ƻǊ ŦƭǳǎƘ ŎƻƴŘǳƛǘ 
ōƻȄŜǎΦ [ƛƎƘǘƛƴƎ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƳƛƴƛƳǳƳ с !ƳǇ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ǘȅǇŜ ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ŦƻǊ !/ ŎƛǊŎǳƛǘǎΦ 
9ȄǘŜǊƛƻǊ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƻŦ Ltср ŜƴŎƭƻǎǳǊŜ ǇŀǘǘŜǊƴΦ !ƭƭ ǎǿƛǘŎƘ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŜŀǊǘƘƛƴƎ 
ǘŜǊƳƛƴŀƭǎΦ aƻǳƴǘƛƴƎ ƘŜƛƎƘǘ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ŎŜƴǘǊŜŘ ŀǘ мΦп Ƴ ŀōƻǾŜ CC[ ǎǳōƧŜŎǘ ǘƻ ǎƛǘŜ ŀƴŘ ōǳƛƭŘƛƴƎ 
ŘŜǘŀƛƭǎΦ aŜǘŀƭ ŎƭŀŘ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ǘƻ .{ остсΦ  

 

LƴǘŜǊƴŀƭ ƭƛƎƘǘƛƴƎ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ƘŀǾŜ ǿƘƛǘŜ ƳƻǳƭŘŜŘ ǇƭŀǘŜǎ ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ остсΦ ¢ƘŜȅ ǎƘŀƭƭ 
ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ōƻȄΣ ŎƻǾŜǊ ǇƭŀǘŜ ŀƴŘ ŦƛȄƛƴƎ ǎŎǊŜǿǎΦ 9ȄǘŜǊƴŀƭ ƭƛƎƘǘƛƴƎ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ 
ƳŜǘŀƭ ŎƭŀŘΣ ƎŀƭǾŀƴƛȊŜŘ ŀƴŘ ǿŜŀǘƘŜǊǇǊƻƻŦ ǇŀǘǘŜǊƴ ǿƛǘƘ ǊƻǘŀǊȅ ŀŎǘƛƻƴΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǎǳǊŦŀŎŜ ƳƻǳƴǘŜŘΦ 
!ƭǘŜǊƴŀǘƛǾŜƭȅΣ ǘƘŜ ǎŜŀƭŜŘ ǎǇƭŀǎƘ ǇǊƻƻŦ ǇŀǘǘŜǊƴ ǿƛǘƘ ŜƴŎƭƻǎǳǊŜǎ Ltрп ǘƻ .{ рпнл ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ  

 

!ǘ ƳǳƭǘƛπǎǿƛǘŎƘ ǇƻǎƛǘƛƻƴǎΣ ǘƘŜ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ŎƻƴǘŀƛƴŜŘ ƛƴ ƳǳƭǘƛπƎŀƴƎ ōƻȄŜǎΦ  

 

²ƘŜǊŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀ ƭŀƳǇ ƻǊ ƎǊƻǳǇ ƻŦ ƭŀƳǇǎ ƛǎ ǊŜǉǳƛǊŜŘ ŦǊƻƳ ǘǿƻ ǎŜǇŀǊŀǘŜ ƭƻŎŀǘƛƻƴǎΣ ǘǿƻπǿŀȅ 
ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƛƴǘŜǊƳŜŘƛŀǘŜ ǎǿƛǘŎƘƛƴƎ ǿƘŜǊŜ ǎƘƻǿƴΦ  

 

3.13.7 Socket Outlets and Spur Outlets  

 

¢ƘŜ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ƛƴ ǇǳƳǇǎ ƘƻǳǎŜǎ ŀƴŘ ǎƛƳƛƭŀǊ ǎƘŀƭƭ ōŜ ƎŜƴŜǊŀƭƭȅ ƳŜǘŀƭ ŎƭŀŘ ŀƴŘ ǇƻǎƛǘƛƻƴŜŘ ŀǎ 
ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ ¢ƘŜ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ǎƘŀƭƭ ōŜ ǎǳǊŦŀŎŜ ƳƻǳƴǘŜŘΣ ŦƛǘǘŜŘ ƛƴǘƻ ŀǇǇǊƻǾŜŘ ǎǳǊŦŀŎŜ 
ŎƻƴŘǳƛǘ ōƻȄŜǎΦ !ƭƭ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀŘƧǳǎǘŀōƭŜ ǎǘŜŜƭ ƎǊƛŘǎ ŀƴŘ ŜŀǊǘƘƛƴƎ ǘŜǊƳƛƴŀƭǎΦ ¢ƘŜȅ ǎƘŀƭƭ 
ōŜ о Ǉƛƴ ǎƘǳǘǘŜǊŜŘ ŀƴŘ ǎǿƛǘŎƘŜŘ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘΦ 9ŀǊǘƘƛƴƎ Ǉƛƴǎ ŀƴŘ ǎƘǳǘǘŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǘƘǊƻǳƎƘƻǳǘΣ ǘƘŜ ƻǳǘƭŜǘǎ ōŜƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ [ŜƎǊŀƴŘΣ aYΣ ƻǊ ǎƛƳƛƭŀǊΦ  

 



 

рлп 

 

5ƻƳŜǎǘƛŎ ǇŀǘǘŜǊƴ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ǎƘŀƭƭ ōŜ ŦƭǳǎƘ ƳƻǳƴǘŜŘΣ ƻǊ ǊŀǘƛƴƎǎ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 
5ǊŀǿƛƴƎǎΣ о Ǉƛƴ όǿƛǘƘ ŜŀǊǘƘύ ŀƴŘ ǎƘǳǘǘŜǊŜŘ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ .{ мосоΦ LƴŘǳǎǘǊƛŀƭ ǇŀǘǘŜǊƴ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ 
ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ попоΦ {ǇǳǊ ƻǳǘƭŜǘǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ ртоо ŀƴŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀ ǎǿƛǘŎƘ ŀƴŘ ƴŜƻƴ 
ƭƛƎƘǘΦ  

 

tƭǳƎǎ ǘƻǇǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƭƭ ƻǳǘƭŜǘǎ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŦǳǎŜǎ ŀƴŘ млл҈ ǎǇŀǊŜ ŦǳǎŜǎΦ  

 

LƴŘǳǎǘǊƛŀƭ ǎƻŎƪŜǘǎ ǎƘŀƭƭ ōŜ ǘƻ Ltпп ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ǎǳǊŦŀŎŜ ƳƻǳƴǘŜŘ ǎǿƛǘŎƘ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ǳǎŜŘ ƛƴǘŜǊƴŀƭƭȅ 
ŀƴŘ Ltст ǿƘŜǊŜ ǳǎŜŘ ŜȄǘŜǊƴŀƭƭȅΦ ! ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǇƭǳƎ ǘƻǇ ǎƘŀƭƭ ōŜ ƛǎǎǳŜŘ ǿƛǘƘ ŜŀŎƘ ǎƻŎƪŜǘΦ  

 

¢ƘŜ ƭƛƎƘǘ ǎǿƛǘŎƘŜǎ ŀƴŘ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎŀƳŜ ǊŀƴƎ ŀƴŘ ǇŀǘǘŜǊƴ ǿƘŜǊŜ ƭƻŎŀǘŜŘ ƛƴ ƻƴŜ ǊƻƻƳΣ 
ǎǘǊǳŎǘǳǊŜ ƻǊ ōǳƛƭŘƛƴƎΦ ¢ƘŜ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ŀǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ [ŜƎǊŀƴŘΣ aYΣ ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘΦ 5Ŝǘŀƛƭǎ 
ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ  

 

¢ƘŜ ƳƻǳƴǘƛƴƎ ƘŜƛƎƘǘ ǘƻ ǘƘŜ ōƻǘǘƻƳ ƭƛƴŜ ƻŦ ǘƘŜ ƻǳǘƭŜǘ ǎƘŀƭƭ ōŜΥ  

ω нрл ƳƳ ŀōƻǾŜ ǘƘŜ ǿƻǊƪǘƻǇ ǎǳǊŦŀŎŜ  

ω прл ƳƳ ŀōƻǾŜ ǘƘŜ ŦƛƴƛǎƘŜŘ ŦƭƻƻǊ ƭŜǾŜƭ ƛƴ ƻŦŦƛŎŜ ŀǊŜŀǎ  

ω мΣнлл ƳƳ ŀōƻǾŜ ǘƘŜ ŦƛƴƛǎƘŜŘ ŦƭƻƻǊ ƭŜǾŜƭ ƛƴ ǿƻǊƪǎƘƻǇ ŀƴŘ ǎǘƻǊŀƎŜ ŀǊŜŀ όŜȄŎŜǇǘƛƴƎ ƻǾŜǊ 
ǿƻǊƪōŜƴŎƘŜǎύ  

ω мΣнлл ƳƳ ŀōƻǾŜ ǘƘŜ ŦƛƴƛǎƘŜŘ ŦƭƻƻǊ ƭŜǾŜƭ ƛƴ ǇǳƳǇ ǎǘŀǘƛƻƴǎΦ  

 

¢ƘŜ ŀōƻǾŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ƛƴǘŜƴŘŜŘ ŀǎ ŀ ƎŜƴŜǊŀƭ ƎǳƛŘŜΦ Cƛƴŀƭ ŘŜǘŀƛƭǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ 
9ƴƎƛƴŜŜǊ ƻƴ ǎƛǘŜ ǘƻ ǎǳƛǘ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ŦŀŎƛƭƛǘȅΣ Ǉƭŀƴǘ ƭŀȅƻǳǘ ŜǘŎΦ  

 

3.13.8 Three Phase Power outlets  

 

¢ƘǊŜŜ ǇƘŀǎŜ ǇƻǿŜǊ ƻǳǘƭŜǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ ¢ƘŜǎŜ ǎƘŀƭƭ ōŜ ǎǳǊŦŀŎŜ 
ƳƻǳƴǘŜŘΣ ǎǿƛǘŎƘŜŘΣ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǇƭǳƎ ǘƻǇ ŀƴŘ ŀǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ [ŜƎǊŀƴŘΣ aYΣ ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘΣ  

 

3.13.9 Distribution Boards and Consumer Units  

 

¢ƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ŀ ƳƻǳƭŘŜŘ ŎŀǎŜ ŀƴŘ ƳƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊ ǘȅǇŜ ŀƴŘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ 
ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ƳŜǘŀƭ ŎƭŀŘΣ ŎǳōƛŎƭŜ ǘȅǇŜ ƻŦ ǎǳǊŦŀŎŜ ǇŀǘǘŜǊƴ ŀǎ ƛƴŘƛŎŀǘŜŘΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ 
ƘƛƴƎŜŘ ƭƛŘ ŀƴŘ ǎƻ ŎƻƴǎǘǊǳŎǘŜŘ ǘƘŀǘ ǘƘŜ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊ ǘƻƎƎƭŜǎ ŀǊŜ ŎƻƴŎŜŀƭŜŘ ǿƘŜƴ ǘƘŜ ƭƛŘ ƛǎ ŎƭƻǎŜŘΦ ¢ƘŜ 
ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘ ǎƘŀƭƭ ōŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŀƴ ƛǎƻƭŀǘƛƴƎ ǎǿƛǘŎƘ ƛƴǘŜƎǊŀƭ ǿƛǘƘ ǘƘŜ ōƻŀǊŘΦ  

 



 

рлр 

 

5ƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ w/5ϥǎΣ Iw/ ŦǳǎŜǎ ƻǊ ƳƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘπōǊŜŀƪŜǊǎΣ ŀǊǊŀƴƎŜŘ 
ŦƻǊ ǘǊƛǇƭŜ ǇƻƭŜ ŀƴŘ ƴŜǳǘǊŀƭ ƻǊ ǎƛƴƎƭŜ ǇƻƭŜ ŀƴŘ ƴŜǳǘǊŀƭ ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘǎ ŦǊƻƳ ŀ ǘƘǊŜŜ ƻǊ ǎƛƴƎƭŜ ǇƘŀǎŜ ŀƴŘ 
ƴŜǳǘǊŀƭ ƛƴŎƻƳƛƴƎ ǎǳǇǇƭȅΦ  

 

¢ƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜǊƳŀƭ ƻǾŜǊƭƻŀŘŜŘ ŀƴŘ ƳŀƎƴŜǘƛŎ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǘǊƛǇǇƛƴƎ ŀƴŘ 
ŀ ǉǳƛŎƪ ǘǊƛǇπŦǊŜŜ ƳŜŎƘŀƴƛǎƳΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŘƛǎŎǊƛƳƛƴŀǘƛƻƴ ōŜǘǿŜŜƴ 
ŜŀŎƘ Ƴŀƛƴ ǇŀƴŜƭ ŀƴŘ Ŧƛƴŀƭ ǎǳōπŎƛǊŎǳƛǘ ƛǎ ǇǊƻǾƛŘŜŘΦ /ƛǊŎǳƛǘ ōǊŜŀƪŜǊ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǳǎŜŘ ǘƘǊƻǳƎƘƻǳǘ 
ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎŀƳŜ ǇŀǘǘŜǊƴΣ ŎƭŀǎǎΣ ǊŀƴƎŜ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜΦ !ƭƭ a/.ǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ǎƘƻǊǘ 
ŎƛǊŎǳƛǘ ŎŀǇŀŎƛǘȅ ƴƻǘ ƭŜǎǎ ǘƘŀƴ рƪ!Φ  

 

5ƻƻǊǎ ǎƘŀƭƭ ōŜ ƭƻŎƪŀōƭŜΣ ƘƛƴƎŜŘ ŀƴŘ ƎŀǎƪŜǘǘŜŘ ǘƻ ƎƛǾŜ ŀ ŘŀƳǇ ŀƴŘ ŘǳǎǘǇǊƻƻŦ ŜƴŎƭƻǎǳǊŜΦ ¢ƘŜ ŘŜƎǊŜŜ ƻŦ 
ǇǊƻǘŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ Ltпо όƛƴŘƻƻǊǎύ ŀƴŘ Ltрр όƻǳǘŘƻƻǊǎύΦ ¢ƘŜ ōƻŀǊŘǎ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ .{ рпус ŀƴŘ ǎƘŀƭƭ 
ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŎƻƴŘǳƛǘ ŀƴŘ ŎŀōƭŜ ƎƭŀƴŘ ŜƴǘǊȅ ǇƭŀǘŜΦ  

 

¢ƘŜ ōǳǎōŀǊǎ ǿƘŜǊŜ ǳǎŜŘ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ƴƻƴπƘȅƎǊƻǎŎƻǇƛŎ ƛƴǎǳƭŀǘƻǊǎΣ ŎƻƳǇƭŜǘŜƭȅ ǎƘǊƻǳŘŜŘ ƻǊ t±/ 
ƛƴǎǳƭŀǘŜŘΣ ŎƻƭƻǳǊŜŘ ǘƻ ŘŜƴƻǘŜ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǇƘŀǎŜΦ ¢ƘŜ ŎǳǊǊŜƴǘ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ōǳǎōŀǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ 
ƭŜǎǎ ǘƘŀƴ ǘƘŜ ŎǳǊǊŜƴǘ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ƛƴŎƻƳƛƴƎ ŎƛǊŎǳƛǘΦ ! ƴŜǳǘǊŀƭ ōŀǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ǎŜǇŀǊŀǘŜ 
ǘŜǊƳƛƴŀƭ ŦƻǊ ŜŀŎƘ ŎƛǊŎǳƛǘΦ  

 

CǳǎŜ ŎŀǊǊƛŜǊǎ ǳǎŜŘ ƛƴ ŘƛǎǘǊƛōǳǘƛƻƴǎ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ Ŧǳƭƭȅ ǎƘǊƻǳŘŜŘ ǇŀǘǘŜǊƴ ŀƴŘ ǎƘŀƭƭ ŜƳǇƭƻȅ Iw/ 
ŦǳǎŜǎ ƻƴƭȅΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ōŀŎƪ ǇƭŀǘŜǎ ǳǎƛƴƎ ǎǇŀŎŜǊǎ ǎƻ ǘƘŀǘ ƻǳǘƎƻƛƴƎ ǿƛǊƛƴƎ Ŏŀƴ Ǉŀǎǎ 
ōŜƘƛƴŘ ǘƘŜ ŎŀǊǊƛŜǊǎΦ  

 

5ƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ŜƳǇƭƻȅƛƴƎ ƳƛƴƛŀǘǳǊŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ŀŎŎŜǇǘƛƴƎ ōǊŜŀƪŜǊǎ ƻŦ 
ƳƛȄŜŘ ǊŀǘƛƴƎǎ ƻŦ ǎǘŀƴŘŀǊŘ ƻǊ ǊŜǎƛŘǳŀƭ ŎǳǊǊŜƴǘ ŘŜǘŜŎǘƛƻƴ ǘȅǇŜΦ  

 

5ƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ŜŀǊǘƘ ōŀǊ ǘƻ ŀƭƭƻǿ ŎƻƴƴŜŎǘƛƻƴ ƻŦ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛǾŜ 
ŎƻƴŘǳŎǘƻǊǎΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ŎƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ Ŝǉǳŀƭ ǘƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎƛƴƎƭŜ ǿŀȅǎΦ ! Ƴŀƛƴ ŜŀǊǘƘ 
ǘŜǊƳƛƴŀƭ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŀƭƭƻǿ ōƻƴŘƛƴƎ ƻŦ ǘƘŜ ŜƴŎƭƻǎǳǊŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ 
ǘƘŜ L99 wŜƎǳƭŀǘƛƻƴǎΦ !ƭƭ ŜŀǊǘƘΣ ƴŜǳǘǊŀƭ ŀƴŘ ǇƘŀǎŜ ŎƻƴƴŜŎǘƛƻƴǎ ǿƛǘƘƛƴ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ 
ƴǳƳōŜǊŜŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎƭȅ ōȅ ǘŀƎƎƛƴƎ ǘƘŜ ǿƛǊŜǎΦ  

 

! Ŧǳƭƭȅ ŘŜǘŀƛƭŜŘ ŀƴŘ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŎƛǊŎǳƛǘ ƭƛǎǘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ƛƴǎƛŘŜ ŜŀŎƘ 
ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘΣ ŜƴŎƭƻǎŜŘ ƛƴ ŀ ǘǊŀƴǎǇŀǊŜƴǘ ƛƴŎƻƳōǳǎǘƛōƭŜ ŜƴǾŜƭƻǇŜΦ  

 

/ƻƴǎǳƳŜǊ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŦƭǳǎƘ ƻǊ ǎǳǊŦŀŎŜ ƳƻǳƴǘŜŘ ƳŜǘŀƭ ŜƴŎƭƻǎǳǊŜ ǘȅǇŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀƭƭ a/.ǎ 
ŀƴŘ ƛǎƻƭŀǘƛƴƎ ǎǿƛǘŎƘŜǎΣ ōŀǎƛŎŀƭƭȅ ŀǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎΦ 5Ŝǘŀƛƭǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ 
ŀǇǇǊƻǾŀƭΦ  

 



 

рлс 

 

3.13.10 Fused Connection Units  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭ ŀƭƭ ŦǳǎŜŘ ŎƻƴƴŜŎǘƛƻƴ ǳƴƛǘǎ ŦŜŜŘƛƴƎ ŜƭŜŎǘǊƛŎŀƭ ŀǇǇƭƛŀƴŎŜǎ ƳƻǳƴǘŜŘ 
ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŀǇǇƭƛŀƴŎŜΦ CƻǊ ŦƭƻƻǊπƳƻǳƴǘŜŘ ŀǇǇƭƛŀƴŎŜǎ ǘƘŜ ƳƻǳƴǘƛƴƎ ƘŜƛƎƘǘ ǘƻ ǘƘŜ ōƻǘǘƻƳ 
ƭƛƴŜ ƻŦ ǘƘŜ ƻǳǘƭŜǘ ǎƘŀƭƭ ōŜ прл ƳƳ ŀōƻǾŜ ŦƛƴƛǎƘŜŘ ŦƭƻƻǊ ƭŜǾŜƭ ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘ ƻƴ ǘƘŜ 
ŘǊŀǿƛƴƎǎΦ  

 

CǳǎŜŘ ŎƻƴƴŜŎǘƛƻƴ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǎǳŎƘ ǘƘŀǘΣ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΣ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ŦƭŜȄƛōƭŜ ŎŀōƭŜ ƛǎ 
ƴƻ ƭƻƴƎŜǊ ǘƘŀƴ олл ƳƳΦ  

 

CǳǎŜŘ ŎƻƴƴŜŎǘƛƻƴ ǳƴƛǘ ǎƘŀƭƭ ōŜ ǘƻ .{ ртоо ƻǊ ǎƛƳƛƭŀǊ ŀƴŘ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƛƴ ŜƴŎƭƻǎǳǊŜǎ ǿƛǘƘ ǿƘƛǘŜ 
ƳƻǳƭŘŜŘ ŎƻǾŜǊ ǇƭŀǘŜǎ ƛƴ ƻŦŦƛŎŜǎ ŜǘŎ ŀƴŘ ƳŜǘŀƭ ŎƭŀŘ ǘȅǇŜ ƛƴ Ǉƭŀƴǘ ǊƻƻƳǎΣ ǇǳƳǇ ǎǘŀǘƛƻƴǎ ƻǊ ǎƛƳƛƭŀǊ 
ƭƻŎŀǘƛƻƴǎΣ ŀƴŘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ aY /ǊŀōǘǊŜŜ ƻǊ [ŜƎǊŀƴŘ ǘȅǇŜ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ LǎƻƭŀǘƻǊǎ ǎƘŀƭƭ 
ōŜ ǘƻ .{ остсΥ tǘΦм ŀƴŘ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƛƴ ŜƴŎƭƻǎǳǊŜǎ ǿƛǘƘ ǿƘƛǘŜ ǇƭŀǎǘƛŎ ƻǊ ƳŜǘŀƭ ŎƻǾŜǊ ǇƭŀǘŜǎ ŀǎ 
ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ  

  

3.13.11 Emergency Battery Lighting Unit  

 

tƻǊǘŀōƭŜ ŜƳŜǊƎŜƴŎȅ ƭƛƎƘǘƛƴƎ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ŀƴŘ ǇƻǎƛǘƛƻƴŜŘ  

9ƳŜǊƎŜƴŎȅ ǎŜƭŦπŎƻƴǎǘǊŀƛƴŜŘ ƭƛƎƘǘ ŦƛǘǘƛƴƎǎ ǿƛƭƭ ōŜ ǇƻǎƛǘƛƻƴŜŘ ŀǎ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎ ǘƻ ǇǊƻǾƛŘŜ 
ƭƛƎƘǘƛƴƎ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ǇƻǿŜǊ ŦŀƛƭǳǊŜΦ ¢ƘŜ ƭƛƎƘǘƛƴƎ ǳƴƛǘǎ ǿƛƭƭ ƘŀǾŜ ōŜǘǿŜŜƴ о ǘƻ р ƘƻǳǊ ŀǳǘƻƴƻƳȅΦ  

 

¢ƘŜ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ŘƻǳōƭŜ ǎǇƻǘ ƭƛƎƘǘ ƻǊ ƳǳƭǘƛπǎǇƻǘ ǘȅǇŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƳƻǳƴǘƛƴƎ ōǊŀŎƪŜǘ ŀƴŘ ŎƘŀǊƎƛƴƎ 
ŦŀŎƛƭƛǘƛŜǎ ƻǇŜǊŀǘŜŘ ŦǊƻƳ ŀ ннл ± !/ ǎǳǇǇƭȅΦ ¢ƘŜ ōŀǘǘŜǊȅ ƭƛƎƘǘ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǘƻ ǎǿƛǘŎƘ ƻƴ ƛƴ ŜǾŜƴǘ ƻŦ 
ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ !/ ǎǳǇǇƭȅ ǘƻ ǘƘŜ ŦƛǘǘƛƴƎǎ ŀƴŘ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ŦƻǊ ƳƛƴƛƳǳƳ ƻŦ ǘƘǊŜŜ όоύ ƘƻǳǊǎ ŦǊƻƳ ǘƘŜ 
ōŀǘǘŜǊȅ ǿƛǘƘƻǳǘ ǊŜπŎƘŀǊƎƛƴƎΦ  

 

wŜŎƘŀǊƎƛƴƎ ǎƘŀƭƭ ōŜ ŀǳǘƻƳŀǘƛŎ ƻƴ ǘƘŜ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ ǘƘŜ Ƴŀƛƴ ǎǳǇǇƭȅ ŀƴŘ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǊŜŎƘŀǊƎƛƴƎ 
ǎƘŀƭƭ ōŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ у ƘǊǎΦ ¢ƘŜ ŦƛǘǘƛƴƎ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ŜŀǊǘƘŜŘ ƳŜǘŀƭ ŎŀǎŜ ƘƻǳǎƛƴƎ 
ǘƘŜ ōŀǘǘŜǊȅ ŀƴŘ ǎǿƛǘŎƘƛƴƎ ŜǉǳƛǇƳŜƴǘΦ  

 

¢ƘŜ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ мн² ǘǳƴƎǎǘŜƴ ƘŀƭƻƎŜƴ ƻǇŜǊŀǘŜŘ ōȅ ŀ ǎŜŀƭŜŘ ǘȅǇŜ ƭŜŀŘ ŀŎƛŘ ōŀǘǘŜǊȅΦ ! ǎƻƭƛŘπǎǘŀǘŜ 
Ŏƻƴǎǘŀƴǘ ǾƻƭǘŀƎŜ ŎƘŀǊƎŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƭƻǿ ǾƻƭǘŀƎŜ Ŏǳǘπƻǳǘ ǇǊƻǘŜŎǘƛƻƴ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ 
ōŀǘǘŜǊȅ ŀƎŀƛƴǎǘ ƻǾŜǊπŘƛǎŎƘŀǊƎŜΦ ¢ƘŜ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘǎ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ǘƻ 
ƻǇŜǊŀǘŜΦ  

 

3.13.12 Portable Hand Held Fire Extinguishers  
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tƻǊǘŀōƭŜ ƘŀƴŘ ƘŜƭŘ ŦƛǊŜ ŜȄǘƛƴƎǳƛǎƘŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǎ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΣ ŀǎ ǎǇŜŎƛŦƛŜŘ ŀƴŘ 
ŀǎ ƛƴŎƭǳŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎŎƘŜŘǳƭŜ ƻŦ ǇǊƛŎŜǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{ ролсΤ tŀǊǘ оΣ .{ рпно 
ŀƴŘ ƭƻŎŀƭ /Ch ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

 

9ŀŎƘ ŜȄǘƛƴƎǳƛǎƘŜǊ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀ ǎǳƛǘŀōƭŜ ǿŀƭƭπŦƛȄƛƴƎ ōǊŀŎƪŜǘΦ ¢ƘŜ Ŧƛƴŀƭ ƳƻǳƴǘƛƴƎ κŦƛȄƛƴƎ ǎƘŀƭƭ 
ōŜ ŀƎǊŜŜŘ ƻƴ ǎƛǘŜΦ  

 

¢ƘŜ р ƪƎ ǇƻǊǘŀōƭŜ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ŦƛǊŜ ŜȄǘƛƴƎǳƛǎƘŜǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{оонсΤ мфсл ŀƴŘ .{ рпноΦ ¢ƘŜ 
ōƻŘƛŜǎ ƻŦ ǘƘŜ ŜȄǘƛƴƎǳƛǎƘŜǊǎ ǎƘŀƭƭ ōŜ ǎŜŀƳƭŜǎǎ ǎǘŜŜƭ ŎȅƭƛƴŘŜǊǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ǘƻ .{ пфмΣ .{ мнут ƻǊ .{ 
мнууΦ  

 

¢ƘŜ мн ƪƎ ǇƻǊǘŀōƭŜ ŘǊȅ ǇƻǿŘŜǊ ŦƛǊŜ ŜȄǘƛƴƎǳƛǎƘŜǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ опср Υ мфсн ŀƴŘ .{ рпноΦ ¢ƘŜ 
ōƻŘƛŜǎ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ƻŦ ǎǘŜŜƭ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ мппф ƻǊ ŀƭǳƳƛƴƛǳƳ ǘƻ .{ 
мптлΥ мфтн ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭȅ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŎƻǊǊƻǎƛƻƴΦ  

 

 

3.13.13 Floodlights  

 

CƭƻƻŘƭƛƎƘǘƛƴƎ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǘȅǇŜ ŘŜǎƛƎƴŜŘ ŀƴŘ ŎƻƴǎǘǊǳŎǘŜŘ ŦƻǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ 
ŎƻƳǇƭŜǘŜ ǿƛǘƘ рлл ² ǘǳƴƎǎǘŜƴ ƘŀƭƻƎŜƴ ƭŀƳǇΣ ŜƴŎƭƻǎǳǊŜΣ ǊŜŦƭŜŎǘƻǊǎΣ ŜǘŎΣ ŀƴŘ ŀƭƭ ƛǘŜƳǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ 
ǘƘŜƛǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

 

¢ƘŜȅ ǎƘŀƭƭ ōŜ ƻŦ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ƭƛƎƘǘ ŀƭƭƻȅ ǿƛǘƘ ŎƭŜŀǊ ǘƻǳƎƘŜƴŜŘ Ǝƭŀǎǎ ŦǊƻƴǘΣ ǘƘŜ ǿƘƻƭŜ ŀǎǎŜƳōƭŜŘ 
ǘƻ ǇǊƻǾƛŘŜŘ ŀ ǿŜŀǘƘŜǊǇǊƻƻŦ ǳƴƛǘ ǿƛǘƘ Ltср ŜƴŎƭƻǎǳǊŜΦ  

 

DŀƭǾŀƴƛǎŜŘ ǎǘŜŜƭ ǇƻƭŜǎΣ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƘƻǊƛȊƻƴǘŀƭ ƳƻǳƴǘƛƴƎ ōǊŀŎƪŜǘǎΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǎ ǎƘƻǿƴ ƻƴ 
ǘƘŜ ŘǊŀǿƛƴƎǎΦ ¢ƘŜ ǇƻƭŜǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀ ǎŜǊǾƛŎŜ ŘƻƻǊΣ ǿƘƛŎƘ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ 
ōŀŎƪōƻŀǊŘΣ ŦǳǎŜŘ ŎǳǘπƻǳǘΣ ƎƭŀƴŘ ǇƭŀǘŜΦ {ǳŦŦƛŎƛŜƴǘ ǎǇŀŎŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇŜǊƳƛǘ ŀ ƳŀȄƛƳǳƳ ƻŦ ǘƘǊŜŜ 
ŎŀōƭŜ ǘŜǊƳƛƴŀǘƛƻƴǎΦ  

 

²ƛǊƛƴƎ ōŜǘǿŜŜƴ ǘƘŜ a/.Σ ŦƛǘǘƛƴƎǎ ŀƴŘ ƭŀƳǇΣ Ǿƛŀ ǘƘŜ ŎƻƴǘǊƻƭ ƎŜŀǊΣ ǎƘŀƭƭ ōŜ нл! ǊŀǘƛƴƎ ōǳǘȅƭ м ǊǳōōŜǊ 
ƛƴǎǳƭŀǘŜŘΣ t±/ ǎƘŜŀǘƘŜŘ ŎŀōƭŜǎ ƻǊ Ŝǉǳŀƭ ŀǇǇǊƻǾŜŘΦ  

 

! ǎŜǇŀǊŀǘŜ ŜŀǊǘƘ ǿƛǊŜ ǎƘŀƭƭ ōŜ Ǌǳƴ ōŜǘǿŜŜƴ ŜŀŎƘ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎ ŀƴŘ ǘƘŜ ŜŀǊǘƘ ǘŜǊƳƛƴŀǘƛƻƴ ǎƛǘǳŀǘŜŘ ŀǘ 
ǘƘŜ ǎǳǇǇƭȅ ǇƻƛƴǘΦ  

 

CƻǳƴŘŀǘƛƻƴ ŘŜǘŀƛƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭΦ !ƭƭ ŎŀōƭŜ ƎƭŀƴŘǎΣ ŦƛȄƛƴƎǎ ŀƴŘ ǘŜǊƳƛƴŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘΦ  



 

рлу 

 

 

¢ƘŜ ƳƻǳƴǘƛƴƎ ƻŦ ǘƘŜ ŦƭƻƻŘƭƛƎƘǘǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ōǊŀŎƪŜǘǎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ōƻǘƘ ƘƻǊƛȊƻƴǘŀƭ ŀƴŘ ǾŜǊǘƛŎŀƭ 
ŀƭƛƎƴƳŜƴǘ Ŏŀƴ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǎƛǘŜ ŀŦǘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ  

 

¢ƘŜ ŦƭƻƻŘƭƛƎƘǘǎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ ¢ƘƻǊƴ ƻǊ ǎƛƳƛƭŀǊ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎ  

 

¢ƘŜ ƘƻƭŜǎ ŦƻǊ ǘƘŜ ǇƭŀƴǘŜŘ Ǌƻƻǘ ŎƻƭǳƳƴǎ ǎƘŀƭƭ ōŜ ŜȄŎŀǾŀǘŜŘ ǘƻ ŀ ŘŜǇǘƘ ŀǎ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ ŎƻƭǳƳƴ 
ƳŀƴǳŦŀŎǘǳǊŜǊ ŀƴŘ ǘƘŜ ƘƻƭŜ ŘƛŀƳŜǘŜǊ ǎƘŀƭƭ ƴƻǘ ōŜ ƳƻǊŜ ǘƘŀƴ ǘǿƛŎŜ ǘƘŜ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ŎƻƭǳƳƴ ōŀǎŜΣ 
ŀƴŘ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ ŎƻƭǳƳƴ ǿƛǘƘ ōǊŀŎƪŜǘ ŀŦŦƛȄŜŘ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ŎŜƴǘǊŀƭƭȅ ƛƴ ǘƘŜ ƘƻƭŜ ƛƴ ŀ ǾŜǊǘƛŎŀƭ Ǉƻǎƛǘƛƻƴ ƻƴ ŀ ǇŀŘ ƻŦ 
ŎƻƴŎǊŜǘŜ ŀƴŘ ǘƘŜ ƘƻƭŜ ŦƛƭƭŜŘ ǿƛǘƘ ŎƻƴŎǊŜǘŜ ƛƴ мрл ƳƳ ƭŀȅŜǊǎ ƻŦ нлл ƳƳ ǊŀŘƛŀƭ ǘƘƛŎƪƴŜǎǎ ŀǊƻǳƴŘ ǘƘŜ 
ŎƻƭǳƳƴ ǳǇ ǘƻ ŀ ŘŜǇǘƘ ƻŦ мрл ƳƳ ōŜƭƻǿ ƎǊƻǳƴŘ ƭŜǾŜƭΦ ¢ƘŜ ŜȄŎŀǾŀǘƛƻƴ ǎƘŀƭƭ ōŜ ōŀŎƪŦƛƭƭŜŘ ŀƴŘ ŜǾŜƴƭȅ 
ǊŀƳƳŜŘΦ ! ŦƭŜȄƛōƭŜ t±/ ŘǳŎǘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ рл ƳƳ ŘƛŀƳŜǘŜǊ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƴŎǊŜǘŜ 
ǎǳǊǊƻǳƴŘ ƛƴǘƻ ǘƘŜ ŎƻƭǳƳƴ Ǿƛŀ ǘƘŜ ŎŀōƭŜ ŜƴǘǊȅ ǎƭƻǘ ǘƻ ǇǊƻǾƛŘŜ ŀ ŎƭŜŀǊ ǊƻǳǘŜ ŦƻǊ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ 
ŎŀōƭŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŘǊŀǿ ŎƻǊŘΦ 

  

3.14 Road Lighting  

 

wƻŀŘ ƭƛƎƘǘƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ǘƘŜ ŎƻƳǇƻǳƴŘǎ ŀǎ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎ ŀƴŘ ŀǎ ƎŜƴŜǊŀƭƭȅ 
ǎǇŜŎƛŦƛŜŘΦ ¢ƘŜ ƭƛƎƘǘƛƴƎ ǎƘŀƭƭ ǳǘƛƭƛȊŜ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǇƻƭŜǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘƘŜ ŀǊŜŀ ŦƭƻƻŘƭƛƎƘǘƛƴƎΣ ǘƘŜ ǘƻǇ 
ƳƻǳƴǘƛƴƎ ǎǇƛƎƻǘ ōŜƛƴƎ ƳƻŘƛŦƛŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ŀƴ ƻǳǘǊŜŀŎƘ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ ŎŀǇŀōƭŜ ƻŦ ǎǳǇǇƻǊǘƛƴƎ 
ŀ тл ² ƘƛƎƘ ǇǊŜǎǎǳǊŜ ǎƻŘƛǳƳ рлbπ¢ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ŦƛǘǘƛƴƎǎ ǿƛǘƘ Ltср ŜƴŎƭƻǎǳǊŜΣ ǎǘǊƻƴƎ ŘǳǊŀōƭŜ 
ŎŀƴƻǇȅΣ ƛƴǘŜƎǊŀƭ ŎƻƴǘǊƻƭ ƎŜŀǊ ǿƛǘƘ ƘƛƴƎŜŘ ǘǊŀȅΦ 5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ ǇƻƭŜǎΣ ƻǳǘǊŜŀŎƘ ōǊŀŎƪŜǘ ŀƴŘ ŦƛǘǘƛƴƎ 
ǎǳǇǇƻǊǘƛƴƎ ŀǊǊŀƴƎŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀǇǇǊƻǾŀƭΦ  

 

¢ƘŜ ƻǳǘǊŜŀŎƘ ōǊŀŎƪŜǘǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ǇƻƭŜ ǎǇƛƎƻǘ ōȅ ŀǘ ƭŜŀǎǘ ǘƘǊŜŜ ŀƭƭŜƴ ǎŎǊŜǿǎ ƻǊ ǎƛƳƛƭŀǊ ǘȅǇŜ 
ŦƛȄƛƴƎǎΣ ǘƘŜ ǇƻƭŜǎ ŀƴŘ ƻǳǘǊŜŀŎƘ ōǊŀŎƪŜǘǎ ǎƘŀƭƭ ōŜ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭΣ ǘƘŜ ǎŜǊǾƛŎŜ ŘƻƻǊΣ ŦǳǎŜ ŎǳǘπƻǳǘΣ ǿƛǊƛƴƎ 
ŀƴŘ ŜŀǊǘƘƛƴƎ ǎƘŀƭƭ ōŜ ƎŜƴŜǊŀƭƭȅ ŀǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘƘŜ ŦƭƻƻŘƭƛƎƘǘƛƴƎ ǇƻƭŜǎΦ 

 

wƻŀŘ ƭƛƎƘǘƛƴƎ ŀƴŘ ŦƭƻƻŘƭƛƎƘǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜΣ ƛƴ ƎŜƴŜǊŀƭΣ ǇƘƻǘƻŎŜƭƭ ŎƻƴǘǊƻƭƭŜŘ ŦǊƻƳ ǘƘŜ ǎǿƛǘŎƘƎŜŀǊΦ 
¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƭƻŎŀǘŜŘ ǘƘŜ ǇƘƻǘƻŜƭŜŎǘǊƛŎ ŎŜƭƭ ǳƴƛǘǎ ŜȄǘŜǊƴŀƭƭȅ ƻƴ ǎǘǊǳŎǘǳǊŜǎ ŀǘ ƭƻŎŀǘƛƻƴ ǘƻ ōŜ 
ŀƎǊŜŜŘ ƻƴ ǎƛǘŜΦ !ƭƭ ŎƻƴŘǳƛǘΣ ǿƛǊƛƴƎΣ ŎŀōƭƛƴƎ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǇƘƻǘƻŎŜƭƭǎ ǎƘŀƭƭ ōŜ 
ǎǳǇǇƭƛŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴǘǊŀŎǘΦ hǾŜǊǊƛŘŜ ǘŜǎǘκŎƻƴǘǊƻƭ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ǘƘŜ ŦŀŎŜ 
ƻŦ ǘƘŜ ǎǿƛǘŎƘƎŜŀǊ ǇŀƴŜƭǎ ǘƻ ǇŜǊƳƛǘ ǘƘŜ Ƴŀƴǳŀƭ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƭƭ ƭƛƎƘǘƛƴƎ ŎƛǊŎǳƛǘǎ ǎƘƻǳƭŘ ǘƘƛǎ ōŜ ǊŜǉǳƛǊŜŘΦ  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƭŀōŜƭ ŀƭƭ ŎƻƭǳƳƴǎ ǿƛǘƘ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ŘŜǎƛƎƴŀǘŜŘ ƴǳƳōŜǊǎΣ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ǿƘƛŎƘ 
ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘΦ ¢Ƙƛǎ ǎƘŀƭƭ ōŜ ŘƻƴŜ ōȅ ƳŜŀƴǎ ƻŦ ǎǘŜƴŎƛƭƭƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƛƴ ōƭŀŎƪ ŎƘŀǊŀŎǘŜǊǎ ƻƴǘƻ ǘƘŜ 
ŎƻƭǳƳƴΣ ōƻƭƭŀǊŘ ƻǊ ƳŀǎǘΦ {ƛȊŜ ƻŦ ŎƘŀǊŀŎǘŜǊǎ ŀƴŘ ƭƻŎŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŀŘǾƛǎŜŘ ƻƴ ǎƛǘŜ ŀƴŘ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ 
ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  



 

рлф 

 

 

!ƭƭ ǊƻŀŘ ƭƛƎƘǘƛƴƎ ŎƻƭǳƳƴǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜƛǊ ŀŎŎŜǎǎ ŘƻƻǊǎ ƻǊƛŜƴǘŀǘŜŘ ƛƴ ŀ ŎƻƳƳƻƴ ƳŀƴƴŜǊ ǿƛǘƘ ǊŜǎǇŜŎǘ 
ǘƻ ǘƘŜ ǊƻŀŘǿŀȅ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎƛǘŜ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜƛǊ ƭŀƴǘŜǊƴǎ ƻǊƛŜƴǘŀǘŜŘ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ 
/ƻƭǳƳƴǎ ǎƘŀƭƭ ōŜ ǇƻǎƛǘƛƻƴŜŘ ŀǘ ƭŜŀǎǘ мллл ƳƳ ōŀŎƪ ŦǊƻƳ ǘƘŜ ǊƻŀŘ ŜŘƎŜΣ ǘƘŜ Ŧƛƴŀƭ ŘƛǎǘŀƴŎŜ ōŜƛƴƎ ŀƎǊŜŜŘ 
ǘƻ ǎǳƛǘ ƻǾŜǊƘŀƴƎǎΣ ŎǳǊōƛƴƎ ŜǘŎΦ  

 

3.15 Control and Monitoring Systems  

 

3.15.1 General  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŘŜǎƛƎƴΣ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ǘƘŜ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ 
ƻŦ ǘƘŜ Ǉƭŀƴǘ ōŜƛƴƎ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴǘǊŀŎǘ ŀƴŘ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǎŜǉǳŜƴŎŜǎ ǎǇŜŎƛŦƛŜŘΦ ¢ƘŜ 
ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ ǿƛǘƘ ǘƘŜ Ǉƭŀƴǘ ƻŦŦŜǊŜŘΦ  

 

Lƴ ƎŜƴŜǊŀƭ ǘƘŜ Ǉƭŀƴǘ ǿƛƭƭ ōŜ ŎƻƴǘǊƻƭƭŜŘ ŦǊƻƳ ǿŀǘŜǊ ƭŜǾŜƭ ǇǊƻōŜǎ ŀƴŘ ǎǿƛǘŎƘŜǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ǿŜǘ ǿŜƭǘΣ 
Ŧƭƻǿ ŎƘŀƴƴŜƭǎΣ ǎǘƻǊŀƎŜ ǘŀƴƪǎ ŀƴŘ ǇǳƳǇƛƴƎ ǎǘŀǘƛƻƴǎ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ŀƴŘ ǿƛƭƭ ƻǇŜǊŀǘŜ ǘƘŜ 
ƳƻǘƻǊ ǎǘŀǊǘŜǊǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΦ aŀƴǳŀƭ ƳŜŀƴǎ ƻŦ ŎƻƴǘǊƻƭƭƛƴƎ ǘƘŜ Ǉƭŀƴǘ ǎƘŀƭƭ ŀƭǎƻ 
ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ǘƘŜ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΦ  

 

¢ƘŜ ǇǳƳǇƛƴƎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳ ǎƘŀƭƭ ƛƴŎƭǳŘŜΥ  

ω IƛƎƘ ƭŜǾŜƭ ŀƭŀǊƳǎ  

ω [ƻǿ ƭŜǾŜƭ ŀƭŀǊƳκŎǳǘπ ƻǳǘ  

ω tǊŜǎǎǳǊŜ ǎǿƛǘŎƘŜǎ ǘƻ ŘŜǘŜŎǘ ŀ ŎƘŀƴƎŜ ƛƴ ǇǊŜǎǎǳǊŜ όƘƛƎƘκƭƻǿύ ǘƻ ƛƴŎƭǳŘŜ ŀƭŀǊƳ  

ω /ǳǘπƻǳǘǎ ǘƻ ǇǊƻǘŜŎǘ ŀƎŀƛƴǎǘ ŎƭƻǎŜŘ ǾŀƭǾŜΣ ōǊƻƪŜƴ ǇƛǇŜΣ ŜǘŎΦΣ ŀƴŘ  

ω {ǘŀǊǘ ŀƴŘ ǎǘƻǇ ŦƻǊ ǇǳƳǇ ǎŜǘǎ  

ω 5Ǌȅ Ǌǳƴ ǇǊƻǘŜŎǘƛƻƴ 

 

!ƭƭ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ǎŀŦŜǘȅ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ƛƴƛǘƛŀǘŜ ŀƴ ŀƭŀǊƳ ǎƛǊŜƴ ƻƴ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎκŎƻƴǘǊƻƭ ǇŀƴŜƭ ǎŜŎǘƛƻƴ 
ƻŦ ǘƘŜ Ƴŀƛƴ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ŎŜƴǘŜǊΣ ŀƴŘ ǿƛƭƭ ŀƭǎƻ ƛƴƛǘƛŀǘŜ ŀ ǿŀǊƴƛƴƎ ƭƛƎƘǘΣ ŘŜŘƛŎŀǘŜŘ ǿŀǊƴƛƴƎ ƭŀƳǇǎ ōŜƛƴƎ 
ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ǇǊƻǘŜŎǘƛƻƴκǎŀŦŜǘȅ ŘŜǾƛŎŜΦ ¢ƘŜ ǎƛǊŜƴ ǎƘŀƭƭ ōŜ ƳǳǘŜŘΣ ǘƘŜ ǿŀǊƴƛƴƎ ƭƛƎƘǘ ǊŜƳŀƛƴƛƴƎ 
ŜƴŜǊƎƛǎŜŘ ǳƴǘƛƭ ǘƘŜ Ŧŀǳƭǘ ƻǊ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜ Ƙŀǎ ōŜŜƴ ŎƭŜŀǊŜŘ ŀƴŘ ǊŜǎŜǘΦ ! ŎƻƳǇƭŜǘŜ 
ƳƻƴƛǘƻǊƛƴƎκǿŀǊƴƛƴƎκŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘΣ ŘŜǘŀƛƭǎ ǘƻ ōŜ 
ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ  

Lƴ ŎŀǎŜ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ŘŜǘŜǊƛƻǊŀǘŜǎ ǘƘŜ ǎȅǎǘŜƳ Ƴǳǎǘ ōŜ ŀōƭŜ ǘƻ ǎƘǳǘ Řƻǿƴ ǘƘŜ ǇƭŀƴǘΦ 

 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ ǇǳƳǇ ǎŜǘǎΣ ƳŜŀƴǎ ƻŦ ƛŘŜƴǘƛŦȅƛƴƎ ƘƛƎƘ ǿŀǘŜǊ ƭŜǾŜƭ ŀƴŘ ƭƻǿ ǿŀǘŜǊ ƭŜǾŜƭ 
ƛƴ ǘƘŜ ǿŜǘ ǿŜƭƭǎΣ ǘŀƴƪǎΣ ŜǘŎΦ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǇǊƻǾƛŘŜŘΦ ¢ƘŜ ŀŎǘƛǾŀǘƛƻƴ ƻŦ ŜƛǘƘŜǊ ǘƘŜ ƘƛƎƘ ƻǊ ƭƻǿ ǿŀǘŜǊ ǇǊƻōŜǎ 



 

рмл 

 

ǎƘŀƭƭΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǎǘƻǇǇƛƴƎ ƻǊ ǎǘŀǊǘƛƴƎ ǘƘŜ ǇǳƳǇ ǎŜǘΣ ŀƭǎƻ ƛƴƛǘƛŀǘŜ ŀ Ǿƛǎǳŀƭ ŀƭŀǊƳΦ ¢Ƙƛǎ ǎƘŀƭƭ ǘŀƪŜ ǘƘŜ 
ŦƻǊƳ ƻŦ ŀ ǎǳƛǘŀōƭȅ ƭŀōŜƭƭŜŘ ǊŜŘ ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘ ƳƻǳƴǘŜŘ ƛƴǘŜƎǊŀƭ ǿƛǘƘ ǘƘŜ ǊŜƭŀȅκŎƘŀƴƎŜƻǾŜǊ ǎǿƛǘŎƘ 
ŎŀōƛƴŜǘ ǇƻǎƛǘƛƻƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ǊƻƻƳ ƻǊ ǎƛƳƛƭŀǊ ǘȅǇŜ ƻǇŜǊŀǘƻǊǎ ŀǊŜŀǎ ǘƻ ǎǳƛǘ ŜŀŎƘ ŎƻƳǇƻǳƴŘΦ  

 

¢ƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊŜǎǎǳǊŜ ǎǿƛǘŎƘŜǎΣ ƘƛƎƘ ƭŜǾŜƭ ŀƴŘ ƭƻǿ ƭŜǾŜƭ ǇǊƻōŜǎ ŀƴŘ ƻǘƘŜǊ ǎŀŦŜǘȅκǿŀǊƴƛƴƎ 
ŘŜǾƛŎŜǎ ǎƘŀƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŜƴŜǊƎƛǎŜ ŀ ǿŀǊƴƛƴƎ ƭŀƳǇ ƻƴ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ŀƴŘ ǎǿƛǘŎƘōƻŀǊŘ ǘƘŜ 
ƻǇŜǊŀǘƻǊǎ ŀǊŜ Ŧǳƭƭȅ ŀǿŀǊŜ ƻŦ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ Ǉƭŀƴǘ ǎƘǳǘ Řƻǿƴκ ƻǇŜǊŀǘƛƻƴΦ  

 

¢ƘŜ Ŧƛƴŀƭ ƳŜǘƘƻŘ ƻŦ ǿƛǊƛƴƎ ǘƻ ǘƘŜ ŀōƻǾŜ ǎǿƛǘŎƘŜǎΣ ǇǊƻōŜǎ ŀƴŘ ǎŀŦŜǘȅ ŘŜǾƛŎŜǎΣ ǘƘŜ ŀŎǘǳŀƭ ƭƻŎŀǘƛƻƴǎ ƻŦ 
ǘƘŜ ǎǿƛǘŎƘŜǎ ŀƴŘ ǘƘŜƛǊ ǎŜǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ǘƻ ǎǳƛǘ ǘƘŜ ƭŀȅƻǳǘ ƻŦ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ŀƴŘ Ƙǘ ƻǇŜǊŀǘƛƴƎ 
ǇŀǊŀƳŜǘŜǊǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ Lǘ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƘŀǘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊϥǎ ǇǊƛŎŜǎ ƛƴŎƭǳŘŜŘ ŦƻǊ ŀƭƭ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

  

3.15.2 Marshalling Cabinets  

 

aŀǊǎƘŀƭƭƛƴƎ ŎƻƴǘǊƻƭ ŎŀōƭŜ ŎŀōƛƴŜǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ǘƘŜ ǎƛǘŜǎ ǘƻ ǎǳƛǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ 
ǎȅǎǘŜƳΦ ¢ƘŜ ŎŀōƛƴŜǘ ǎƘŀƭƭ ōŜ ŜƛǘƘŜǊ ƛƴŘŜǇŜƴŘŜƴǘ ǳƴƛǘǎ ǇǊƻǘŜŎǘŜŘ ǘƻ ǎǳƛǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ƻǊ Ƴŀȅ ŦƻǊƳ 
ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ŎŜƴǘŜǊ ƻǊ ǎǿƛǘŎƘōƻŀǊŘΦ ¢ƘŜ Ŧƛƴŀƭ ƭƻŎŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǘƻ ǎǳƛǘ ǘƘŜ 
ƻǾŜǊŀƭƭ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎΦ  

 

¢ƘŜ ŎŀōƛƴŜǘǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀŎŎŜǎǎ ŘƻƻǊǎ ŀƴŘ ŀƭƭ ǘŜǊƳƛƴŀǘƛƴƎ ōƭƻŎƪǎ ŀƴŘ ǳƴƛǘǎ ŀǎ ƳŀƴǳŦŀŎǘǳǊŜŘ 
ōȅ YƭƛǇǇƻƴ ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘΦ {ǳŦŦƛŎƛŜƴǘ ǎǇŀǊŜ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŎǊƻǎǎ ǇŀǘŎƘƛƴƎ ŦǊƻƳ 
ŀ Ŧŀǳƭǘȅ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ŎŀōƭŜ ǘƻ ŀ ƘŜŀƭǘƘȅ ǎŜŎǘƛƻƴΦ 

 

3.15.3 General Facilities  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ǎǘŀǊǘŜǊǎΣ ŎŀōƛƴŜǘǎ ŀƴŘ ǘƘŜ ƭƛƪŜ ƘŀǾŜ ǎǳŦŦƛŎƛŜƴǘ ŀǳȄƛƭƛŀǊȅ ǎǇŀǊŜǎ ǘƻ 
ƳŜŜǘ ŦǳǘǳǊŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

 

¢ƘŜ ǇǊŜǎǎǳǊŜ ǎǿƛǘŎƘŜǎ ŀƴŘ ŎƻƴǘǊƻƭ ǇǊƻōŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŀǇǇǊƻǾŜŘ ƳŀƴǳŦŀŎǘǳǊŜ ŀƴŘ ǘȅǇŜΣ ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ 
ǿƛǘƘ ǇƻǘŀōƭŜ ǿŀǘŜǊΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ 
ǎǿƛǘŎƘŜǎ ŀƴŘ ǇǊƻōŜǎΣ ŜǘŎΦΣ ŦƻǊ ŀƭƭ ǿƛǊƛƴƎΣ ŎŀōƭŜǎ ǘǊǳƴƪƛƴƎΣ ŎƻƴƴŜŎǘƛƻƴǎ ŀƴŘ ǘƘŜ ƭƛƪŜ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ 
ŜƴǘƛǊŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ŀǎ ǎǇŜŎƛŦƛŜŘΣ ƛƴŎƭǳŘƛƴƎ ŀƭƭ ǿƛǊƛƴƎ ǘƻ ŀƴŘ ŦǊƻƳ ǎǿƛǘŎƘŜǎΣ ŦƭƻŀǘǎΣ ǇǊƻōŜǎΣ 
ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ŀƭŀǊƳǎΣ ŜǘŎΦ 5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ ǇǊŜǎǎǳǊŜ ǎǿƛǘŎƘŜǎΣ Ŧƭƻŀǘǎ ŀƴŘ ǇǊƻōŜǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ 
ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ 

!ƭŀǊƳ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ƛƴŘƛŎŀǘƻǊ ƭƛƎƘǘǎ ǿƘƛŎƘ ǎƘŀƭƭ ǊŜπǎŜǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƻƴƭȅ ǳǇƻƴ ŎŜǎǎŀǘƛƻƴ ƻŦ 
ǘƘŜ ŀƭŀǊƳ ŎƻƴŘƛǘƛƻƴΦ  

 

¢ƘŜ ǎȅǎǘŜƳ ƻŦ ƭŜǾŜƭ ŀƴŘ ŀƭŀǊƳ ŎƻƴŘƛǘƛƻƴ ǎŜƴǎƛƴƎ ŀƴŘ ǎƛƎƴŀƭ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎƘŀƭƭ ōŜ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊΣ ǿƛǘƘ ŜƳǇƘŀǎƛǎ ǇƭŀŎŜŘ ƻƴ ǎƛƳǇƭƛŎƛǘȅ ƻŦ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŘǳǊŀōƛƭƛǘȅ ƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴΦ  



 

рмм 

 

 

 

3.16 Civil Works Associated With Installation Of Services  

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎŀǊǊȅ ƻǳǘ ŀƭƭ ǿƻǊƪǎ ŀƴŘ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭ ŀƭƭ ƳŀǘŜǊƛŀƭǎ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ ŎƛǾƛƭ ǿƻǊƪǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴ ōŜƛƴƎ ŎŀǊǊƛŜŘ ƻǳǘ ǳƴŘŜǊ 
ǘƘƛǎ ŎƻƴǘǊŀŎǘΥ 

ω CƻǳƴŘŀǘƛƻƴǎ ŦƻǊ ŦƭƻƻŘ ƭƛƎƘǘƛƴƎΣ ǊƻŀŘ ƭƛƎƘǘƛƴƎ ŎƻƭǳƳƴǎ ŀƴŘ ŎŀōƛƴŜǘǎ  

ω !ƭƭ ŦƻǳƴŘŀǘƛƻƴǎΣ ŎŀōƭŜ ǘǊŜƴŎƘŜǎ ŀƴŘ ǎǳǇǇƻǊǘǎ ŦƻǊ ŜȄǘŜǊƴŀƭƭȅ ƳƻǳƴǘŜŘ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ŎǳōƛŎƭŜǎ 
ŀƴŘ ǎǿƛǘŎƘƎŜŀǊΦ  

ω !ƭƭ ǘǊŜƴŎƘƛƴƎΣ ǘƛƭƭƛƴƎΣ ǎŀƴŘƛƴƎΣ ōŀŎƪŦƛƭƭƛƴƎΣ ŎƻƳǇŀŎǘƛƻƴ ŀƴŘ ǊŜƳƻǾŀƭ ƻŦ ǎǳǊǇƭǳǎ ǎƻƛƭ ŦƻǊ ŀƭƭ ŎŀōƭŜǎ 
ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǎŜǊǾƛŎŜǎ  

ω /ŀōƭŜ ŘǳŎǘǎΣ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ŜȄƘŀǳǎǘ ǎƭŜŜǾŜǎΣ ŜǘŎΦ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƻǊ ƛƴŘƛŎŀǘŜŘ  

ω {ǳƴ ŎŀƴƻǇƛŜǎ ƻǾŜǊ ŀƭƭ ŜȄǘŜǊƴŀƭƭȅ ƭƻŎŀǘŜŘ ŎǳōƛŎƭŜǎ ŀƴŘ ǎǿƛǘŎƘƎŜŀǊΣ ƛƴŎƭǳŘƛƴƎ ŦƻǳƴŘŀǘƛƻƴǎ  

ω !ƭƭ ōǳƛƭŘŜǊǎ ǿƻǊƪǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ Ǉƭŀƴǘ  

ω !ƴȅ ƻǘƘŜǊ ŎƛǾƛƭ ǿƻǊƪǎΣ ŀǎ ǎǇŜŎƛŦƛŜŘ ƻǊ ǎƘƻǿƴ ƻƴ ǘƘŜ 9ƳǇƭƻȅŜǊϥǎ 5ǊŀǿƛƴƎǎ  
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3.17 PERFORMANCE REQUIREMENTS FOR INSTRUMENTATION, CONTROL AND SEMI- 
AUTOMATION 

 

3.17.1 Scope for Dandora Estate Sewage Treatment Plant Inlet Works WWTP Contract 

 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŎƻƴǘǊƻƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǇƭŀƴǘΦ  

¢ƘŜ ǇƘƛƭƻǎƻǇƘȅ ƻŦ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƛǎ ǘƘŀǘ ǘƘŜ ²²¢t ǎƘƻǳƭŘ ōŜ ǎƛƳǇƭŜ ǘƻ ƻǇŜǊŀǘŜΣ ǿƛǘƘ Ǉƭŀƴǘ 
ƻǇŜǊŀǘƛƴƎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΣ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ Ŏƻǎǘǎ ƻŦ ƭŀōƻǳǊ ŀƴŘ ƭƻŎŀƭ 
ŜȄǇŜǊƛŜƴŎŜ ƛƴ ƻǇŜǊŀǘƛƴƎ ²²¢tǎΦ 9ǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ Ǌǳƴ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōŀǎŜŘ ǳǇƻƴ ƭŜǾŜƭ 
ǎǿƛǘŎƘŜǎΣ ǘƛƳŜǊǎΣ ŜǘŎΦ ǿƛǘƘ ǘƘŜ ŦŀŎƛƭƛǘȅ ŦƻǊ Ƴŀƴǳŀƭ ƻǇŜǊŀǘƛƻƴΦ [ƻŎŀƭ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ŎƭƻǎŜ ǘƻ ŜǉǳƛǇƳŜƴǘΦ !ǘ ǘƘŜ ǇŀƴŜƭǎ ƛǘ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ǎǘŀǊǘ ŀƴŘ ǎǘƻǇ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŀƴ 
ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǎǿƛǘŎƘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

¢ƘŜ ǎǘŀǘǳǎ ƻŦ ŀƭƭ ƪŜȅ ǇǊƻŎŜǎǎ Ǉƭŀƴǘ ŀƴŘ ǾŀǊƛŀōƭŜǎ ǎƘŀƭƭ ōŜ ƳƻƴƛǘƻǊŜŘ ŦǊƻƳ ǘƘŜ tƭŀƴǘ /ƻƴǘǊƻƭ wƻƻƳ 
ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ .ǳƛƭŘƛƴƎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ ŀ CǳƴŎǘƛƻƴŀƭ 5ŜǎƛƎƴ {ǇŜŎƛŦƛŎŀǘƛƻƴ 
όC5{ύ ǘƻ Ŧǳƭƭȅ ŘŜǎŎǊƛōŜ ǘƘŜ ǇǊƻǇƻǎŜŘ ƳŜǘƘƻŘ ƻŦ Ǉƭŀƴǘ ƻǇŜǊŀǘƛƻƴ ƛƴŎƭǳŘƛƴƎ ǎǘŀǊǘπǳǇΣ ǎƘǳǘŘƻǿƴΣ ƴƻǊƳŀƭ 
ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŦŀƛƭǳǊŜ ƳƻŘŜǎ ƻŦ ŜŀŎƘ ǇǊƻŎŜǎǎ ŦŀŎƛƭƛǘȅΦ 

{ƛƎƴŀƭǎ ŦǊƻƳ ǘƘŜ {t{πм ŀƴŘ {t{πн ǎŜǿŀƎŜ ǇǳƳǇƛƴƎ ǎǘŀǘƛƻƴǎ ǎƘƻǿƛƴƎ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ǇǳƳǇǎ ǿƛƭƭ ōŜ 
ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ ǘƘŜ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ ŦƻǊ ŘƛǎǇƭŀȅ ƻƴ ŀ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ǎǳǇǇƭƛŜŘ ōȅ ƻǘƘŜǊǎ ǳƴŘŜǊ ŀ ǎŜǇŀǊŀǘŜ 
/ƻƴǘǊŀŎǘ ŦƻǊ ǘƘŜ {ŜǿŜǊŀƎŜ {ȅǎǘŜƳΦ ! ǎǳƛǘŀōƭȅ ǊŀǘŜŘ ǎƛƴƎƭŜ ǇƘŀǎŜ ǇƻǿŜǊ ƻǳǘƭŜǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǎƻƭŜƭȅ 
ŦƻǊ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭΦ 

 

3.17.2 Drawings 

 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ C5{ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ ŀƴŘ ǎǳōƳƛǘ ŘǊŀǿƛƴƎǎ ǎƘƻǿƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǊŜǾƛŜǿ ŀƴŘ ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΥ 

мύ tǊƻŎŜǎǎ ŀƴŘ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ 5ƛŀƎǊŀƳǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L{h ормм 

нύ [ƻŎŀǘƛƻƴ ƻŦ ŀƭƭ ǇǊƛƳŀǊȅ ŜƭŜƳŜƴǘǎΣ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΣ ŀƴŘ Ŧƛƴŀƭ ŎƻƴǘǊƻƭ ŜƭŜƳŜƴǘǎΦ 

оύ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ǎƛƎƴŀƭ ŀƴŘ ǇƻǿŜǊ ŎƻƴŘǳƛǘ Ǌǳƴǎ ōŜǘǿŜŜƴ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ŀƴŘ ŦƛŜƭŘ ƛƴǎǘǊǳƳŜƴǘǎ 
ŀƴŘ ŘŜǾƛŎŜǎΦ 

пύ vǳŀƴǘƛǘȅ ŀƴŘ ǎƛȊŜǎ ƻŦ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŎƻƴŘǳŎǘƻǊǎΦ 

рύ [ƻŎŀǘƛƻƴ ƻŦ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ƘŀǾƛƴƎ ŀƭŀǊƳ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎǘŀǘǳǎ ŎƻƴǘŀŎǘǎΦ 

сύ aŀƧƻǊ ƛƴǎǘǊǳƳŜƴǘ ŎƻƴŘǳƛǘ ǊǳƴǎΦ 

тύ DŜƴŜǊŀƭ ŎƻƴǘǊƻƭ ǊƻƻƳ ŀƴŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ƭŀȅƻǳǘǎΦ 

уύ 5ŜǘŀƛƭŜŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ƭŀȅƻǳǘǎΦ 

 

3.17.3 Power Supplies 



 

рмо 

 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘǊǳƳŜƴǘǎΣ ǘǊŀƴǎƳƛǘǘŜǊ ǇƻǿŜǊ ǎǳǇǇƭƛŜǎ ŀƴŘ ŎƻƴǘǊƻƭ ŘŜǾƛŎŜǎ ŦƻǊ 
ƻǇŜǊŀǘƛƻƴ ƻƴ ннл ±ŀŎ Ҍ мл҈Σ рл IȊ Ҍ м IȊ ŎǳǊǊŜƴǘΦ ¢ǊŀƴǎƳƛǘǘŜǊ ǇƻǿŜǊ ǎǳǇǇƭƛŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ 
ƛƴŘƛǾƛŘǳŀƭ ǘǊŀƴǎƳƛǘǘŜǊǎ ŀƴŘ ŎƻƴǘǊƻƭ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜǎ ŀǊŜ ƴƻǘ ǘƻ ŜȄŎŜŜŘ нп Ǿƻƭǘǎ ŘΦŎΦ 
tǊƻŎŜǎǎ ŎǊƛǘƛŎŀƭ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ǊŜŎŜƛǾŜ ǇƻǿŜǊ ŦǊƻƳ ŀ ōŀǘǘŜǊȅ ōŀŎƪŜŘ ǎƻǳǊŎŜΦ 

¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ŀ ŘƛǎŎǊŜǘŜ ƛƴǎǘǊǳƳŜƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǎǳƛǘŀōƭȅ ǊŀǘŜŘ 
aƛƴƛŀǘǳǊŜ /ƛǊŎǳƛǘ .ǊŜŀƪŜǊ όa/.ύΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘƛƴ ǾƛŜǿƛƴƎ ŘƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ 
²ƘŜǊŜ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ƛǎƻƭŀǘƛƻƴ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ŘŜǾƛŎŜ ǿƛǘƘƛƴ ŀƴ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘΣ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ 
ƻŦ ŎŀƭƛōǊŀǘƛƻƴ ŜǘŎΦΣ ŀ ǎŜǇŀǊŀǘŜ a/. ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

  

 

3.17.4 Signal Isolators, Converters and Conditioners 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ƛƴǇǳǘπƻǳǘǇǳǘ ǎƛƎƴŀƭǎ ƻŦ ŀƭƭ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ŎƻƴǘǊƻƭ ŘŜǾƛŎŜǎ ŀǊŜ 
ŎƻƳǇŀǘƛōƭŜΦ ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ǎƛƎƴŀƭǎ ōŜǘǿŜŜƴ ŦƛŜƭŘ ŀƴŘ ǇŀƴŜƭǎ ǎƘŀƭƭ ōŜ п ǘƻ нл Ƴ! ŘŎΦ 
tǊƻǾƛŘŜ ǎƛƎƴŀƭ ƛǎƻƭŀǘƻǊǎ ŀƴŘ ŎƻƴǾŜǊǘŜǊǎ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƻōǘŀƛƴ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎȅǎǘŜƳ ǇŜǊŦƻǊƳŀƴŎŜΦ 
aƻǳƴǘ ǘƘŜ ŘŜǾƛŎŜǎ ōŜƘƛƴŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ƻǊ ƛƴ ǘƘŜ ŦƛŜƭŘ ŀǘ Ǉƻƛƴǘ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴΦ 

 

3.17.5 Instrumentation 

 

a. General 

¢ƘŜ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŘŜǎƛƎƴ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ǇǊŀŎǘƛŎŜ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇǊƻǾƛǎƛƻƴǎ ƻŦ .{ 
стоф ƻǊ ŜǉǳƛǾŀƭŜƴǘΦ !ƭƭ ƛƴǎǘǊǳƳŜƴǘǎ ŀǊŜ ǘƻ ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻŦ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘƛƴƎΦ 
LƴǎǘǊǳƳŜƴǘǎ ǿƘƛŎƘ ǇŜǊŦƻǊƳ ǎƛƳƛƭŀǊ ŘǳǘƛŜǎ ŀǊŜ ǘƻ ōŜ ƻŦ ǳƴƛŦƻǊƳ ǘȅǇŜ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 
ǎŎƘŜƳŜ ƛƴ ƻǊŘŜǊ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǘƘŜ ǎǘƻŎƪƛƴƎ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎΦ tǊƻǾƛŘŜ ƛƴǎǘǊǳƳŜƴǘǎ ƻŦ ǘƘŜ 
ǎŀƳŜ ǘȅǇŜ ŀƴŘ ǊŀƴƎŜ ǿƛǘƘ ƛŘŜƴǘƛŎŀƭ ǎŎŀƭŜǎΦ ¢ƘŜ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ǘǊŀƴǎƳƛǘǘŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ 
ŘƛǊŜŎǘ ǎǳƴƭƛƎƘǘ ƛŦ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀƴ ŜȄǇƻǎŜŘ ƭƻŎŀǘƛƻƴΦ 

 

LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǎŜƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ¢ŀōƭŜǎ ƎƛǾŜƴ ƛƴ !ǇǇŜƴŘƛȄ ! ƻŦ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŀƴŘ ŀǎ ŘŜǘŀƛƭŜŘ 
ƛƴ ǘƘŜ DŜƴŜǊŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴŀȅ ǇǊƻǇƻǎŜ ŀƭǘŜǊƴŀǘƛǾŜ ƛƴǎǘǊǳƳŜƴǘ ǘȅǇŜǎ ǎǳōƧŜŎǘ ǘƻ 
ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

 

!ƭƭ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴΣ /ƻƴǘǊƻƭ ŀƴŘ {ŜƳƛπ!ǳǘƻƳŀǘƛƻƴ {ȅǎǘŜƳǎ ǎƘŀƭƭ Ŧŀƛƭ ǘƻ ŀ ǎŀŦŜ ŎƻƴŘƛǘƛƻƴΦ CƻǊ ŜȄŀƳǇƭŜ 
ǘƘƛǎ ǎƘŀƭƭ ƳŜŀƴ ŀ ƴƻǊƳŀƭƭȅ ŜƴŜǊƎƛǎŜŘ ŀƭŀǊƳ ƻǊ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ƻǇŜǊŀǘƛƴƎ ǿƛǘƘ ŎƭƻǎŜŘ ŎƻƴǘŀŎǘǎ ǿƘƛŎƘ ŘŜπ
ŜƴŜǊƎƛǎŜ ŀƴŘ ƻǇŜƴ ƻƴ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŀ Ŧŀǳƭǘ ŎƻƴŘƛǘƛƻƴΣ ƛΦŜΦ ŎƻƳǇƻƴŜƴǘ ŦŀƛƭǳǊŜΣ ǇƻǿŜǊ ǎƻǳǊŎŜ ŦŀƛƭǳǊŜΣ 
ōǊƻƪŜƴ ǿƛǊŜ ŜǘŎΦ 

 

!ƭƭ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ǳǎŜ ƛƴ ǇƻǘŜƴǘƛŀƭƭȅ ŜȄǇƭƻǎƛǾŜ ŀǘƳƻǎǇƘŜǊŜǎ ǎƘŀƭƭ ōŜ /9b9[9/Σ .!{99C! ƻǊ ǎƛƳƛƭŀǊ 
ŀǇǇǊƻǾŜŘΦ ²ƘŜǊŜ ǘƘŜ ŜǉǳƛǇƳŜƴǘΩǎ /ŜǊǘƛŦƛŎŀǘŜ ƻŦ /ƻƴŦƻǊƳƛǘȅ ƛǎ ƴƻǘ ǿǊƛǘǘŜƴ ƛƴ 9ƴƎƭƛǎƘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ 
ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴ ŀǳǘƘŜƴǘƛŎŀǘŜŘ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜ ǘǊŀƴǎƭŀǘƛƻƴΦ !ƭƭ ǎǳŎƘ ŜǉǳƛǇƳŜƴǘ Ƴǳǎǘ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ 



 

рмп 

 

ŀ ŎŜǊǘƛŦƛŎŀǘŜ ƻŦ ŎƻƴŦƻǊƳƛǘȅΦ ¢ƘŜ ǎŜƭŜŎǘƛƻƴ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŜǉǳƛǇƳŜƴǘ ƛƴ ŀ ǇƻǘŜƴǘƛŀƭƭȅ ŜȄǇƭƻǎƛǾŜ 
ŀǘƳƻǎǇƘŜǊŜ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ .{ ропр ƻǊ ŜǉǳƛǾŀƭŜƴǘΦ LƴǘǊƛƴǎƛŎŀƭƭȅ ǎŀŦŜ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ 
.{ ропр ƻǊ ŜǉǳƛǾŀƭŜƴǘΣ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΩǎ /ŜǊǘƛŦƛŎŀǘŜ ƻŦ /ƻƴŦƻǊƳƛǘȅ ŀƴŘ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

 

!ƴŀƭƻƎǳŜ ǎƛƎƴŀƭǎ ǿƛǘƘƛƴ ŀ ŎƻƴǘǊƻƭ ǇŀƴŜƭκǎǳƛǘŜ ǎƘŀƭƭ ōŜ п ς нл Ƴ! ƻǊ м ǘƻ р ±Φ !ƴŀƭƻƎǳŜ ŜƭŜŎǘǊƻƴƛŎ 
ǎƛƎƴŀƭƭƛƴƎ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ŀƴŘ ǘƘŜ ŦƛŜƭŘ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴΣ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ƛǎƻƭŀǘŜŘ п π нл Ƴ!Φ 
²ƘŜǊŜ ǘƘŜ ǳǎŜ ƻŦ ŀ ǎƛƎƴŀƭ ŎƻƳƳƻƴ ƛǎ ǊŜǉǳƛǊŜŘΣ ǘƘŜƴ ŀ ŎƻƳƳƻƴ ƴŜƎŀǘƛǾŜ ǎƘŀƭƭ ōŜ ǳǘƛƭƛȊŜŘΦ ²ƘŜǊŜ ŀ 
ǎƛƴƎƭŜ ƛƴǎǘǊǳƳŜƴǘ ƭƻƻǇ ǎƛƎƴŀƭ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ŦƛŜƭŘ ƳƻǳƴǘŜŘ ŜƭŜƳŜƴǘ ǎǳŎƘ ŀǎ ŀƴ 
ŀŎǘǳŀǘƻǊΣ ŜŀŎƘ ŜƭŜƳŜƴǘ ŘǊƛǾƛƴƎ ǎƛƎƴŀƭ ǎƘŀƭƭ ōŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ƛǘΩǎ ƻǿƴ ŘŜŘƛŎŀǘŜŘ ǎƛƎƴŀƭ ƛǎƻƭŀǘƻǊΦ 

 

²ƘŜǊŜ ǊŜǉǳƛǊŜŘ ǘƘŜ ǇǊƛƳŀǊȅ ǎƛƎƴŀƭ ŎƻƴǾŜǊǎƛƻƴ ƻŦ ǘƘŜ п π нл Ƴ! ǎƛƎƴŀƭ ǘƻ ǘƘŜ мπр Ǿƻƭǘ ǎƛƎƴŀƭ ǎƘŀƭƭ ōŜ ōȅ 
ƳŜŀƴǎ ƻŦ ŀ лΦнр²Σ нрл ƻƘƳǎҌκπ лΦм҈ ŎƻƴŘƛǘƛƻƴƛƴƎ ǘŜǊƳƛƴŀƭ ōƭƻŎƪ ǿƛǘƘ ŀ ǘŜƳǇŜǊŀǘǳǊŜ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ 
Ҍκπ рл ǇǇƳκƻ/Φ 

 

b. Field Mounted Instruments 

LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǿŜŀǘƘŜǊǇǊƻƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƛǘƘ ƘŜŀǾȅ Ŏŀǎǘ ŎŀǎŜǎΦ !ƭƭ ŦƛŜƭŘ ƳƻǳƴǘŜŘ L/! 
ŜǉǳƛǇƳŜƴǘΣ ŦƛŜƭŘ ƛǎƻƭŀǘƛƻƴ ǾŀƭǾŜǎΣ ƳŀƴƛŦƻƭŘǎΣ ŎŀōƭŜ ǘŜǊƳƛƴŀǘƛƻƴǎΣ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ƛǎƻƭŀǘƛƻƴ ŀƴŘ 
ǇǊƻǘŜŎǘƛƻƴ Ǉƭǳǎ ŀǎǎƻŎƛŀǘŜŘ ŀǇǇŀǊŀǘǳǎ ǿƘƛŎƘ ŀǊŜ ƳƻǳƴǘŜŘ ƻǳǘŘƻƻǊǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘƛƴ ǇǳǊǇƻǎŜ 
ƳŀŘŜ ǿŜŀǘƘŜǊǇǊƻƻŦΣ Ǝƭŀǎǎ ǊŜƛƴŦƻǊŎŜŘ όŦƛǊŜπǊŜǘŀǊŘŀƴǘύǇƻƭȅŜǎǘŜǊ ǊŜǎƛƴ ŎŀōƛƴŜǘǎ ǘƻ Lt рр όƳƛƴƛƳǳƳύΦ 

 

±ƛŜǿƛƴƎ ǿƛƴŘƻǿǎ ǘƻ ŀƭƭƻǿ ǾƛŜǿƛƴƎ ƻŦ ŀƭƭ ƭƻŎŀƭ ƛƴŘƛŎŀǘƻǊǎΣ ƛƴŘƛŎŀǘƻǊ ƭŀƳǇǎΣ ŘƛǎǇƭŀȅǎΣ a/.ǎ ŜǘŎΦ !ƴŘ ŀƴǘƛπ
ŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ƘǳƳƛŘƛǎǘŀǘ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ŀƭƭ ƻǳǘŘƻƻǊ ŜǉǳƛǇƳŜƴǘ ŎǳōƛŎƭŜǎΦ 

tŀǊǘƛŎǳƭŀǊ ǊŜƎŀǊŘ ƛǎ ǘƻ ōŜ ǇŀƛŘ ǘƻ ǘƘŜ ŜŀǎŜ ƻŦ ŀŎŎŜǎǎ ǘƻ ŀƭƭ ƛƴǎǘǊǳƳŜƴǘǎΦ {ŜǊƛŀƭ ƴǳƳōŜǊκŎŀƭƛōǊŀǘƛƻƴ ǇƭŀǘŜǎ 
ŀǊŜ ǘƻ ōŜ ǾƛǎƛōƭŜ ǿƘŜƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƛǎ ƛƴ ƛǘǎ ŎŀōƛƴŜǘΦ 

  

 

[ƻŎŀƭƭȅ ƳƻǳƴǘŜŘ ƛƴŘƛŎŀǘƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ŀǊŜ ǘƻ ōŜ ƳƻǳƴǘŜŘ ƛƴ ǾƛŜǿŀōƭŜ ǇƻǎƛǘƛƻƴǎΦ {ŜŀƭŜŘ ƳŜƳōǊŀƴŜ 
ƪŜȅǇŀŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜ ŦƻǊ ŦƛŜƭŘ ƳƻǳƴǘŜŘ ŜƭŜŎǘǊƻƴƛŎ ƛƴŘƛŎŀǘƻǊǎκŎƻƴǘǊƻƭƭŜǊǎΦ 

 

CƛŜƭŘ ƳƻǳƴǘŜŘ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀƭƭ ƳƻǳƴǘƛƴƎ ōǊŀŎƪŜǘǎΣ ǇƛƭƭŀǊǎΣ ŦƛǘǘƛƴƎǎ ŀƴŘ ŦƛȄƛƴƎǎ ǘƻ 
ŎƻƳǇƭŜǘŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

3.17.6 Control Philosophy 

 

¢ƘŜ Ƴŀƛƴ ŎƻƴŎŜǇǘ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ƛǎ ǘƻ ŀǎǎǳǊŜ ŀ ŎƻƳǇƭŜǘŜƭȅ ŀǳǘƻƳŀǘƛŎ ŀƴŘ ǎŀŦŜ 
ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƭƭ ǘǊŜŀǘƳŜƴǘ ǳƴƛǘǎ ƻŦ ǘƘŜ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘΦ 

 



 

рмр 

 

¢ƘŜ Ǉƭŀƴǘ ŎƻƴǘǊƻƭ ǇƘƛƭƻǎƻǇƘȅ ǎƘŀƭƭ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ƻŦ ǇǊƻǾƛŘƛƴƎ ƭƻŎŀƭ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ ƻŦ 
ƛƴŘƛǾƛŘǳŀƭ ǎȅǎǘŜƳǎΣ ǿƛǘƘ ƛƴǘŜǊƭƻŎƪǎ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ /ƻƴǘŀŎǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇŜǊƳƛǘ ǊŜƳƻǘŜ 
ƳƻƴƛǘƻǊƛƴƎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎǘŀǘǳǎ ŀǘ ǘƘŜ tƭŀƴǘ /ƻƴǘǊƻƭ wƻƻƳ ƛƴ ǘƘŜ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ .ǳƛƭŘƛƴƎΦ YŜȅ ǇǊƻŎŜǎǎ 
ǾŀǊƛŀōƭŜǎ ǎƘŀƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ŀƴŘ ǊŜŎƻǊŘŜŘ ǘƻ ǘƘŜ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊ ōŀǎŜŘ ǎȅǎǘŜƳ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ 
ŀ ΨaƻǎŀƛŎ ¢ƛƭŜ aƛƳƛŎ 5ƛŀƎǊŀƳέΦ 

 

[ƻŎŀƭ ŎƻƴǘǊƻƭǎ ŦƻǊ ŀƴȅ ŜǉǳƛǇƳŜƴǘ ƛƴŎƭǳŘŜ ŎƻƴǘǊƻƭǎ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƻǊ ŎƻƴǘǊƻƭǎ ŦǊƻƳ ǘƘŜ 
ŎƻƴǘǊƻƭ ǇŀƴŜƭ κ a//Φ aŀƴǳŀƭ όƘŀƴŘύ ƻǇŜǊŀǘƛƻƴ ƻŦ ŜǉǳƛǇƳŜƴǘ ƛǎ ǘƘǊƻǳƎƘ {ǘŀǊǘκ{ǘƻǇ ǇǳǎƘ ōǳǘǘƻƴǎΦ 
!ǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭǎ ǎƘƻǳƭŘ ōŜ ŀŎƘƛŜǾŜŘ ǘƘǊƻǳƎƘ ŀ ǇŀƴŜƭ ƳƻǳƴǘŜŘ tǊƻƎǊŀƳƳŀōƭŜ [ƻƎƛŎ /ƻƴǘǊƻƭƭŜǊ όt[/ύ 
ƻǊ ƘŀǊŘǿƛǊŜŘ ƛƴǘŜǊƭƻŎƪǎΦ 

 

¢ƘŜ ŘŜǎƛƎƴ ǇƘƛƭƻǎƻǇƘȅ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ŎƻƴǘǊƻƭ ǿƛƭƭ ōŜ ŘŜǾŜƭƻǇŜŘ ƻƴ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭǎΦ 

¢ƘŜ ƭƻǿŜǎǘ ƭŜǾŜƭ ƛƴŎƭǳŘŜǎ ǇǊƻŎŜǎǎ ŎƻƴǘǊƻƭ ǳƴƛǘǎ ŦƻǊ ǇŀǊǘƛŎǳƭŀǊ ŜǉǳƛǇƳŜƴǘ ƻǊ ŦƻǊ ƎǊƻǳǇǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǘƻ 
ŀǎǎǳǊŜ ŀŘŜǉǳŀǘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ƻƴŜ ǇŀǊǘƛŎǳƭŀǊ ǇǊƻŎŜǎǎΦ ¢ƘŜ ƭŜǾŜƭ ƛǎ ŀƭƭƻŎŀǘŜŘ ǘƻ ǘƘŜ ƭƻŎŀƭ ǎǘŀǘƛƻƴǎ ŀǘ ŜŀŎƘ 
ƛǘŜƳ ƻŦ ǇƭŀƴǘΦ 

 

¢ƘŜ aƻǘƻǊ /ƻƴǘǊƻƭ /ŜƴǘǊŜ ŦƻǊƳǎ ǘƘŜ ǎŜŎƻƴŘ ŎƻƴǘǊƻƭ ƭŜǾŜƭΦ ¢ƘŜ aƻǘƻǊ /ƻƴǘǊƻƭ /ŜƴǘǊŜ ǿƛƭƭ ōŜ ǘƘŜ ƴƻǊƳŀƭ 
ŎƻƴǘǊƻƭ Ǉƻƛƴǘ ŦƻǊ ŀƭƭ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ŀƴŘ ǿƛƭƭ ǘǊŀƴǎƳƛǘ ŀƭƭ ǊŜǉǳƛǊŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ 
ŀŘŜǉǳŀǘŜ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘ ƻǇŜǊŀǘƛƻƴΣ ǘƻ ǘƘŜ aŀƛƴ /ƻƴǘǊƻƭ wƻƻƳ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ 
!ŘƳƛƴƛǎǘǊŀǘƛƻƴ .ǳƛƭŘƛƴƎΦ !ƭƭ ǇǊƻŎŜǎǎ ǾŀǊƛŀōƭŜǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎǘŀǘǳǎ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ²²¢t ƛǎ 
ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ aƛƳƛŎ 5ƛŀƎǊŀƳΦ ¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ƻǊ ƴŜŎŜǎǎŀǊȅΣ ŎƻƴǘǊƻƭ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ 
ōȅ ǇǊƻƎǊŀƳƳŀōƭŜ ŎƻƴǘǊƻƭƭŜǊǎ ƛƴ ǘƘŜ ƭƻŎŀƭ ŎƻƴǘǊƻƭ ŎŜƴǘŜǊ ŀƴŘ Ǉƭŀƴǘ ǎǘŀǘǳǎΣ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ŀƭŀǊƳǎ 
ǎƘŀƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ ±5¦ ǳƴƛǘ ŀǘ ǘƘŜ tƭŀƴǘ /ƻƴǘǊƻƭ wƻƻƳΦ 

 

LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŜƴŀōƭŜ ǘƘŜ ǊŜǉǳƛǊŜŘ ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ ƳƻƴƛǘƻǊŜŘ 
ŀƴŘ ǘƻ ǇǊƻǾƛŘŜ ƭƻŎŀƭ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭǎ ŦƻǊ ǇŀǊǘƛŎǳƭŀǊ ŜǉǳƛǇƳŜƴǘ ƻǊ ǇǊƻŎŜǎǎŜǎΦ 

 

¢ƘŜ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǊŜǉǳƛǊŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜΣ ƛƴŘƛŎŀǘŜΣ ŀƴŘ ǘǊŀƴǎƳƛǘΥ 

мύ [ŜǾŜƭ ƻŦ ƭƛǉǳƛŘǎ ƛƴ ǘŀƴƪǎ 

нύ CƭƻǿǊŀǘŜ ƻŦ ƭƛǉǳƛŘǎ ŀƴŘ ƎŀǎŜǎ 

оύ {ǘŀǘǳǎ ƻŦ ŀƭƭ ŜƭŜŎǘǊƛŎ ŘǊƛǾŜƴ ŜǉǳƛǇƳŜƴǘ ƛƴ ǘƘŜ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ ƛƴŎƭǳŘƛƴƎ ƳƻǘƻǊƛȊŜŘ ǾŀƭǾŜǎ ŀƴŘ 
ǇŜƴǎǘƻŎƪǎ 

 

¢ȅǇƛŎŀƭƭȅΣ ƭƻŎŀƭ ŎƻƴǘǊƻƭǎ ǿƛƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

!ǳǘƻƳŀǘƛŎ aƻǘƻǊ /ƻƴǘǊƻƭΦ !ƭƭ ƳƻǘƻǊǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ŀǳǘƻƳŀǘƛŎ ƻǇŜǊŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ IŀƴŘπ
hŦŦπ!ǳǘƻ όIh!ύ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘŜǎΦ Lƴ ǘƘŜ IŀƴŘ ǇƻǎƛǘƛƻƴΣ ǘƘŜ ƳƻǘƻǊ ƻǇŜǊŀǘŜǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǿƘŜƴ ƛǘǎ 
{ǘŀǊǘ ǇǳǎƘōǳǘǘƻƴ ƛǎ ŀŎǘǳŀǘŜŘ ŀƴŘ ŀǳǘƻƳŀǘƛŎ ƛƴǘŜǊƭƻŎƪǎΣ ƛŦ ŀƴȅ ŀǊŜ ōȅǇŀǎǎŜŘ ōǳǘ ǇǊƻǘŜŎǘƛƻƴ ƛƴǘŜǊƭƻŎƪǎΣ 
Ƴŀƴǳŀƭ ǎǘƻǇ ŦǊƻƳ ǘƘŜ {ǘƻǇ ǇǳǎƘōǳǘǘƻƴ ŀƴŘ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇǎ ǎƘŀƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ƻǇŜǊŀǘƛƻƴŀƭΦ Lƴ ǘƘŜ 
hŦŦ ǇƻǎƛǘƛƻƴΣ ǘƘŜ ƳƻǘƻǊ ǿƛƭƭ ōŜ ǎǘƻǇǇŜŘΦ Lƴ ǘƘŜ !ǳǘƻ ǇƻǎƛǘƛƻƴΣ ǘƘŜ ƳƻǘƻǊ ǿƛƭƭ ōŜ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ 
ǎǘŀǘǳǎ ƻŦ ǘƘŜ ƻǳǘǇǳǘ ŎƻƴǘŀŎǘ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ǘƻ ōŜ ŘŜǎŎǊƛōŜŘ ŦƻǊ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŜǉǳƛǇƳŜƴǘΣ ǿƘƛŎƘ 



 

рмс 

 

Ƴŀȅ ƻǊƛƎƛƴŀǘŜ ŦǊƻƳ ƭƻŎŀƭ ŎƻƴǘǊƻƭ ƭƻƎƛŎ ƻǊ ǘƘŜ t[/Σ ŎƻƳƳŀƴŘǎ ǿƛƭƭ ōŜ ƛƴƛǘƛŀǘŜŘ ŜƛǘƘŜǊ ōȅ Ƴŀƴǳŀƭƭȅ 
ŜƴǘŜǊŜŘ ƻǊ ǎƻŦǘǿŀǊŜ ŎƻƴǘǊƻƭ ǊƻǳǘƛƴŜ ƎŜƴŜǊŀǘŜŘ ǊŜǉǳŜǎǘǎΦ 

  

 

!ǳǘƻƳŀǘƛŎ {ǘŀƴŘōȅ hǇŜǊŀǘƛƻƴΦ aƻǘƻǊǎ ƛƴ ƳǳƭǘƛǇƭŜ ǳƴƛǘ ǎȅǎǘŜƳǎ ǘƘŀǘ ŀǊŜ ŀƭǎƻ ǊŜǉǳƛǊŜŘ ǘƻ ƻǇŜǊŀǘŜ 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ 5ǳǘȅπ{ǘŀƴŘōȅ ǎǿƛǘŎƘŜǎΦ aƻǘƻǊǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ǎǇŜŎƛŦƛŜŘ ǘƻ ƻǇŜǊŀǘŜ 
ƛƴ ŀǳǘƻƳŀǘƛŎ ƳƻŘŜ ǿƛƭƭ ƴƻǘ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ 5ǳǘȅπ{ǘŀƴŘōȅ ǎǿƛǘŎƘΦ 

 

!ǳǘƻƳŀǘƛŎ ƳƻǘƻǊǎ ǿƛǘƘ ǎŜƭŜŎǘƻǊǎ ƻƴ !ǳǘƻ ŀƴŘ 5ǳǘȅ ǿƛƭƭ ōŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ ƭƻŎŀƭ ŀǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ 
ǎȅǎǘŜƳΣ ǘƘƻǎŜ ǎŜƭŜŎǘŜŘ ŦƻǊ !ǳǘƻ ŀƴŘ {ǘŀƴŘōȅ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ƻƴƭȅ ƛŦ ŀ 5ǳǘȅ ƳƻǘƻǊ Ŧŀƛƭǎ ǘƻ ǊŜǎǇƻƴŘΦ 

 

¢ƘŜ ǎǘŀƴŘōȅ ŦǳƴŎǘƛƻƴ ǿƛƭƭ ōŜ ƛƴƻǇŜǊŀǘƛǾŜ ǿƘŜƴ ǘƘŜ Ih! ǎŜƭŜŎǘƻǊ ƛǎ ƛƴ IŀƴŘ ƻǊ hŦŦΦ 

 

9ƳŜǊƎŜƴŎȅ {ǘƻǇ CǳƴŎǘƛƻƴΦ !ƴȅ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǎǿƛǘŎƘ ό9{ύ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƻǇŜǊŀǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ 
ōŜ ǳǘƛƭƛȊŜŘ ǘƻ ǎǘƻǇ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƻƴ ŀƴ ŜƳŜǊƎŜƴŎȅ ōŀǎƛǎ ƻƴƭȅ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ǇŜǊƳƛǘ ƻǇŜǊŀǘƛƻƴ ƛƴ ŀƴȅ 
ƳƻŘŜ ǳƴǘƛƭ ǘƘŜ ǎǿƛǘŎƘ ƛǎ ǇƘȅǎƛŎŀƭƭȅ ǊŜǎŜǘΦ ²ƘŜƴŜǾŜǊ ŀƴ 9{ ǎǿƛǘŎƘ ƛǎ ŀŎǘǳŀǘŜŘ ŀƴ ŀƭŀǊƳ ǎƛƎƴŀƭ ǎƘƻǳƭŘ 
ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ ǘƘŜ /ƻƴǘǊƻƭ tŀƴŜƭ ǿƘŜǊŜ ǘƘŜ ǎǘƻǇǇŜŘ ŜǉǳƛǇƳŜƴǘ ƛǎ ƛŘŜƴǘƛŦƛŜŘΦ 

 

Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀƴȅ ŎƻƴǾŜȅƻǊ ƻǊ ƻǘƘŜǊ ƻǇŜǊŀǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ǿƛǘƘ ŜȄǇƻǎŜŘ ƳƻǾƛƴƎ ǇŀǊǘǎ ǘƘŜ 9{ ǎǿƛǘŎƘ 
ǎƘƻǳƭŘ ōŜ ǊŜǇƭŀŎŜŘ ǿƛǘƘ ŀ ƭŀƴȅŀǊŘ ǘȅǇŜ ǎŀŦŜǘȅ ǎǿƛǘŎƘ όI{{ύ ǿƘƛŎƘ ŜȄǘŜƴŘǎ ŀǊƻǳƴŘ ǘƘŜ ǇŜǊƛƳŜǘŜǊ ƻŦ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘΦ ¢Ƙƛǎ ŘŜǾƛŎŜ ǿƛƭƭ ŀƭƭƻǿ ŀŎǘǳŀǘƛƻƴ ƻŦ ǘƘŜ ǎǿƛǘŎƘ ŦǊƻƳ ŀƴȅ Ǉƻǎƛǘƛƻƴ ŀǊƻǳƴŘ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 
²ƘŜƴŜǾŜǊ ŀ I{{ ǎǿƛǘŎƘ ƛǎ ŀŎǘǳŀǘŜŘ ŀƴ ŀƭŀǊƳ ǎƛƎƴŀƭ ǎƘƻǳƭŘ ōŜ ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ ǘƘŜ /ƻƴǘǊƻƭ tŀƴŜƭ ǿƘŜǊŜ 
ǘƘŜ ǎǘƻǇǇŜŘ ŜǉǳƛǇƳŜƴǘ ƛǎ ƛŘŜƴǘƛŦƛŜŘΦ /ƻƴǘǊƻƭǎ ǿƛƭƭ ƘŀǾŜ ǘƻ ōŜ ǊŜǎŜǘ ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ŀŦǘŜǊ 9{ 
ǎǿƛǘŎƘ ƻǇŜǊŀǘƛƻƴΣ ōŜŦƻǊŜ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ŀƭƭƻǿŜŘ ǘƻ ǎǘŀǊǘ ŀƎŀƛƴΦ 

 

!ƭŀǊƳǎΦ ! ŦŀƛƭŜŘ ŀƭŀǊƳ ǎƘŀƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ tƭŀƴǘ /ƻƴǘǊƻƭ wƻƻƳ ǿƘŜƴ ŀ ǘǊƛǇ Ƙŀǎ ƻŎŎǳǊǊŜŘ ŀǘ ŀ ƳƻǘƻǊ 
ǎǘŀǊǘŜǊ ŘǳŜ ǘƻ ƻǾŜǊƭƻŀŘΣ ƘƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜΣ ƘƛƎƘ ǘƻǊǉǳŜΣ ƳƻƛǎǘǳǊŜ ǎŜƴǎƻǊΣ ƻƛƭ ƭŜŀƪ ŜǘŎΦ ! ǘǊƛǇ ǿƛƭƭ ǊŜǉǳƛǊŜ 
ǊŜǎŜǘ ŀǘ ǘƘŜ ǎǘŀǊǘŜǊΦ 

 

9ǉǳƛǇƳŜƴǘ {ǘŀǘǳǎΦ IŀƴŘπhŦŦπ!ǳǘƻƳŀǘƛŎ όIh!ύ ŀƴŘκƻǊ [ƻŎŀƭπwŜƳƻǘŜ ό[κwύ ǎǿƛǘŎƘŜǎ ǿƘƛŎƘ ŀǊŜ ƭƻŎŀǘŜŘ 
ŀǘ ǾŀǊƛƻǳǎ ǇƛŜŎŜǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ƻǊ ŀǘ ǘƘŜ a// ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ŎƻƴǘŀŎǘǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ 
/ƻƴǘǊƻƭ {ȅǎǘŜƳ ŦƻǊ ƛƴŘƛŎŀǘƛƻƴ ǘƻ ǘƘŜ ƻǇŜǊŀǘƻǊ ǘƘŀǘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ Ƙŀǎ ōŜŜƴ ǇƭŀŎŜŘ ƛƴ ŜƛǘƘŜǊ ǘƘŜ !ǳǘƻ 
ƻǊ wŜƳƻǘŜ ƳƻŘŜΦ 

 

9ǉǳƛǇƳŜƴǘ ǊǳƴƴƛƴƎ ǎǘŀǘǳǎ ǎƘŀƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ŀǘ ŀƭƭ ƭƻŎŀƭ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ŀƴŘ ŀǘ ǘƘŜ tƭŀƴǘ /ƻƴǘǊƻƭ wƻƻƳΦ 
aƻǘƻǊ ǊǳƴƴƛƴƎ ǎǘŀǘǳǎ ƻŦ ŀƭƭ ƻǇŜƴπŎƭƻǎŜ ƎŀǘŜǎ ƻǊ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ŀǘ ǘƘŜ tƭŀƴǘ /ƻƴǘǊƻƭ wƻƻƳΦ 

 

3.17.7 Programmable Logic Controllers (PLC) 

 



 

рмт 

 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ DŜƴŜǊŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Ǉƻƛƴǘǎ ǎƘŀƭƭ ŀǇǇƭȅΥ 

мύ tŀƴŜƭ ƳƻǳƴǘŜŘ ƛƴ ǘƘŜ L/! {ŜŎǘƛƻƴ ƻŦ ŜŀŎƘ a//Φ 

нύ /ŀǇŀōƭŜ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƴƎΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƻƴ ǘƘƛǎ /ƻƴǘǊŀŎǘΣ ǿƛǘƘ ǇŜǊƛǇƘŜǊŀƭ 
ŘŜǾƛŎŜǎ ǘƘǊƻǳƎƘ ŀ ŎƻƳǇŀǘƛōƭŜ ƻǳǘǇǳǘ ǇƻǊǘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅΦ 

оύ ¢ƘŜ ŎŀǇŀŎƛǘȅ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ǇǊƻŎŜǎǎΦ Lƴ ŀŘŘƛǘƛƻƴ нр ҈ ǎǇŀǊŜ ŎŀǇŀŎƛǘȅ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘΦ 

пύ ! ƪŜȅ ƻǇŜǊŀǘŜŘ ǎŜŎǳǊƛǘȅ ǎȅǎǘŜƳ ǎƘŀƭƭ ǇǊŜǾŜƴǘ ǳƴŀǳǘƘƻǊƛȊŜŘ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ ǇǊƻƎǊŀƳǎΣ ǿƘƛƭǎǘ 
ǎǘƛƭƭ ǇŜǊƳƛǘǘƛƴƎ ƻǇŜǊŀǘƻǊ ŎƻƴǘǊƻƭǎ ǘƻ ǘŀƪŜ ǇƭŀŎŜΦ 

рύ {ǳŦŦƛŎƛŜƴǘ ƛƴǇǳǘκƻǳǘǇǳǘ ƳƻŘǳƭŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ ƳƻŘǳƭŜ ŘƻŜǎ 
ƴƻǘ ƛƴƘƛōƛǘ ǘƘŜ ǇǊƻŎŜǎǎΣ ƛΦŜΦ ǘƘŜ ƛƴƭŜǘ ǎŎǊŜŜƴǎ ǎƘƻǳƭŘ ōŜ ǎǇƭƛǘ ŀŎǊƻǎǎ н ƻǊ ƳƻǊŜ ƳƻŘǳƭŜǎΦ 

сύ {ƻƳŜ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ŀŎǘǳŀǘƻǊ ǎǳǇǇƭƛŜǊǎ Ƴŀȅ ōŜ ŀōƭŜ ǘƻ ƻŦŦŜǊ ǎǳƛǘŀōƭŜ ŜǉǳƛǇƳŜƴǘ ŦƻǊ 
ŘƛǊŜŎǘ ŘƛƎƛǘŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴΦ ¢Ƙƛǎ Ƴŀȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŀƴŀƭƻƎǳŜ ǎƛƎƴŀƭ 
ŀƴŘ ǎƻ ǇǊƻŘǳŎŜ ŀ ƘƛƎƘŜǊ ƻǊŘŜǊ ƻŦ ǎȅǎǘŜƳ ŀŎŎǳǊŀŎȅ ŀƴŘ ŦŀǎǘŜǊ ǳǇŘŀǘŜ ǘƛƳŜǎΦ 

тύ {ǇŀŎŜ ǎƘŀƭƭ ōŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǳǇ ǘƻ нр ҈ ŜȄǘǊŀ ƻŦ ŜŀŎƘ ǘȅǇŜ ŀƴŘ ǊŀƴƎŜ ƻŦ ƳƻŘǳƭŜ ǳǎŜŘ ƻƴ ǘƘƛǎ 
ŎƻƴǘǊŀŎǘΦ 

 

3.18 Schedule of Test  

 

3.18.1 General  

 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƛǎ ǘƻ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŘŜǘŀƛƭǎ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊ 
{ŜŎǘƛƻƴ мΦнсΦ  

 

!ǎ Ƴŀƴȅ ǘŜǎǘǎ ŀǎ ǇƻǎǎƛōƭŜ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǘƻƎŜǘƘŜǊΦ CƛǾŜ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊϥǎ ǊŜŎƻǊŘǎ ƻŦ ŀƭƭ ǘŜǎǘǎ 
ǎƘŀƭƭ ōŜ ŦǳǊƴƛǎƘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

!ƭƭ ƳŀǘŜǊƛŀƭ ǿƘƛŎƘ ƛǎ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘŜǎǘǎ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎ Ƴǳǎǘ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ Ǉŀǎǎ ǎǳŎƘ ǘŜǎǘǎ 
ōŜŦƻǊŜ ōŜƛƴƎ ǇŀƛƴǘŜŘ ƻǊ ƻǘƘŜǊǿƛǎŜ ŎƻŀǘŜŘΦ  

 

!ƭƭ ǘŜǎǘ ƛƴǎǘǊǳƳŜƴǘǎΣ ŦǳŜƭǎ ŀƴŘ ŎƻƴǎǳƳŀōƭŜǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǘŜǎǘǎΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ǇǳǘǘƛƴƎ ǘƘŜ 
Ǉƭŀƴǘ ƛƴǘƻ Ŧǳƭƭ ƻǇŜǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ ¢Ŝǎǘ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǘƻ ŀǇǇǊƻǾŀƭ ŀƴŘ 
ǎƘŀƭƭ ōŜ ŎŀƭƛōǊŀǘŜŘ ōȅ ŀ ŎƻƳǇŜǘŜƴǘ ŀǳǘƘƻǊƛǘȅ ŀǎ Ƴŀȅ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

3.18.2 Tests at Manufacturer's Works  

 

5ǳǊƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎŀǊǊȅ ƻǳǘ ǘŜǎǘǎ ƻƴ ǘƘŜ tƭŀƴǘ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ǘƘŀǘ ŀǊŜ ǎǇŜŎƛŦƛŜŘ 
ƛƴ ǘƘŜ ǊŜƭŜǾŀƴǘ DŜƴŜǊŀƭ ¢ŜŎƘƴƛŎŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ǎƘŀƭƭ ŦƻǊǿŀǊŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ Řǳƭȅ ŎŜǊǘƛŦƛŜŘ ŎƻǇƛŜǎ 



 

рму 

 

ƻŦ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀƴŘ ŀ ŎŜǊǘƛŦƛŎŀǘŜ ǎǘŀǘƛƴƎ ǘƘŀǘ ǘƘŜ tƭŀƴǘ ŀƴŘ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ 

 

! ǘŜŀƳ ƻŦ ǇŜǊǎƻƴǎ ŀǇǇƻƛƴǘŜŘ ōȅ ǘƘŜ 9ƳǇƭƻȅŜǊ ǎƘŀƭƭ ŀǘǘŜƴŘ ŀƴŘ ǿƛǘƴŜǎǎ ǘƘŜ ǿƻǊƪǎ ǘŜǎǘƛƴƎ ƻŦ ǘƘŜ tƭŀƴǘΦ 
¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀǘ ƭŜŀǎǘ ну Řŀȅǎ ƴƻǘƛŎŜ ƻŦ ǘƘŜ ŜȄǇŜŎǘŜŘ ŘŀǘŜ ƻŦ ǘƘŜ ǘŜǎǘǎΣ ŦƻƭƭƻǿƛƴƎ ǿƘƛŎƘ 
ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ƛƴŦƻǊƳ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƻŦ ǘƘŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ǿƘƻ ƘŀǾŜ ōŜŜƴ ƴƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ 
9ƳǇƭƻȅŜǊ ǘƻ ŀǘǘŜƴŘ ŀƴŘ ǿƛǘƴŜǎǎ ǘƘŜ ǘŜǎǘǎΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ōǳǎƛƴŜǎǎ Ŏƭŀǎǎ ŀƛǊ ǘƛŎƪŜǘǎΣ ŀŎŎƻƳƳƻŘŀǘƛƻƴΣ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ŦƻǊ ǘƘŜǎŜ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ŀƴŘ ǘƘŜ ƳŜŀƴǎ ǘƻ ŎƻǾŜǊ ŀƴŎƛƭƭŀǊȅ ǘǊŀǾŜƭ Ŏƻǎǘǎ ŀǎ ŀƭƭƻǿŜŘ ŦƻǊ ƛƴ ǊŜƭŜǾŀƴǘ ǎǳōπŎƭŀǳǎŜ ƻŦ 
{ǇŜŎƛŀƭ /ƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΦ 

 

 

5Ŝǘŀƛƭǎ ƻŦ ǘŜǎǘǎ ǘƻ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǇŀǊǘƛŎǳƭŀǊ ƛǘŜƳǎ ƻŦ ŜƭŜŎǘǊƛŎŀƭ Ǉƭŀƴǘ ǎƘŀƭƭ ōŜ ŀǎ ŦƻƭƭƻǿǎΦ hǘƘŜǊ ƛǘŜƳǎ 
ƻŦ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǿƛƭƭ ōŜ ǘŜǎǘŜŘ ŀǎ ǊŜǉǳƛǊŜŘΦ {ƛƳƛƭŀǊƭȅΣ ŦǳǊǘƘŜǊ ǘŜǎǘǎ ŀǎ ƴŜŎŜǎǎŀǊȅ ǿƛƭƭ ōŜ ŎŀǊǊƛŜŘ 
ƻǳǘ ƻƴ ǘƘŜ Ǉƭŀƴǘ ŀǎ ƛƴǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻǊ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ ǊŜƭŜǾŀƴǘ .{ ƻǊ ŎƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜΦ  

 

¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴǘǊŀŎǘ ǿƛƭƭ ōŜ ǘŜǎǘŜŘ ǘƻ ǇǊƻǾŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŀƴŘ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǿƘŜǊŜ 
ŀǇǇƭƛŎŀōƭŜΦ  

 

IƛƎƘ ǾƻƭǘŀƎŜ ŀƴŘ ƛƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜ ǘŜǎǘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƘŜƴ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ƛǎ ƘƻǘΦ  

 

¢Ŝǎǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜΣ ōǳǘ ƴƻǘ ōŜ ƭƛƳƛǘŜŘ ǘƻΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǎ Ƴŀȅ ōŜ ŀǇǇƭƛŎŀōƭŜΦ  

ω IΦ±Φ ǇǊŜǎǎǳǊŜ ǘŜǎǘǎ ŀƴŘ ƛƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜ ŎƘŜŎƪ  

ω [Φ±Φ ǇǊŜǎǎǳǊŜ ǘŜǎǘǎ ŀƴŘ ƛƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜ ŎƘŜŎƪ  

ω LƴƧŜŎǘƛƻƴ ǘŜǎǘ  

ω {Ƙǳƴǘ ǘǊƛǇ ǘŜǎǘ  

ω /ƭƻǎƛƴƎ ǘŜǎǘ  

ω hǇŜǊŀǘƛƻƴ ƻŦ ŀƭƭ ƛƴǘŜǊπƭƻŎƪǎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎΦ  

 

3.18.3 Tests of Pumps at the manufacturer’s works 

 

9ŀŎƘ ǇǳƳǇ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎ ƛƴ Ŧǳƭƭ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .{рсус 
ŀƴŘκƻǊ .{ромсΦ 

 



 

рмф 

 

¢ƘŜ ǇǳƳǇ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƛǘǎ ǎƘŀŦǘ ōŜŀǊƛƴƎǎΣ ǘƘǊǳǎǘ ōŜŀǊƛƴƎ ŀƴŘ ŘƛǊŜŎǘƭȅ ŘǊƛǾŜƴ 
ŀǳȄƛƭƛŀǊƛŜǎΣ ƻǊ ǿƘŜǊŜ ƛǎ ƛƳǇǊŀŎǘƛŎŀōƭŜΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǘŀǘŜ ǘƘŜ ŀƭƭƻǿŀƴŎŜǎ ǘƻ ōŜ ƳŀŘŜ ŦƻǊ ǘƘŜ 
ƭƻǎǎŜǎ ƛƴŎǳǊǊŜŘ ōȅ ǘƘŜǎŜ ƛǘŜƳǎ ŀƴŘ ǎƘŀƭƭ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜǎŜ ŀƭƭƻǿŀƴŎŜǎ ǘƻ ǘƘŜ 
ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

 

{ǳŎƘ ǘŜǎǘǎ ǎƘŀƭƭ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ǇǳƳǇ Ƙŀǎ ƎŜƴŜǊŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ƘŜŀŘΣ ŜŦŦƛŎƛŜƴŎȅΣ ƛƴǇǳǘ ǇƻǿŜǊΣ ƴŜǘ 
ǇƻǎƛǘƛǾŜ ǎǳŎǘƛƻƴ ƘŜŀŘΣ ŀƴŘ ƻǘƘŜǊ ǇǊƻǇŜǊǘƛŜǎ ŀǎ ŀǇǇŜŀǊ ƻƴ ǘƘŜ ǇǊƻǇƻǎŜŘ ŎǳǊǾŜǎ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ōƛŘΦ 

  

{ǳŎƘ ǘŜǎǘǎ ǎƘŀƭƭ ŀƭǎƻ ǇǊƻǾŜ ǘƘŀǘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƘŜŀŘΣ ŜŦŦƛŎƛŜƴŎȅΣ ƛƴǇǳǘ ǇƻǿŜǊ ŀƴŘ ƴŜǘ ǇƻǎƛǘƛǾŜ ǎǳŎǘƛƻƴ 
ƘŜŀŘ ŀƴŘ ƻǘƘŜǊ ǇǊƻǇŜǊǘƛŜǎ ŀǘ ǘƘŜ ŘŜǎƛƎƴ Ǉƻƛƴǘ ŀƴŘ ŀƭǎƻ ŜǎǘŀōƭƛǎƘ ǘƘŀǘ ǘƘŜ ǇǳƳǇ ƛǎ ŦǊŜŜ ŦǊƻƳ 
ƻǾŜǊƘŜŀǘƛƴƎΣ ŎŀǾƛǘŀǘƛƻƴǎ ŀƴŘ ŜȄŎŜǎǎƛǾŜ ǾƛōǊŀǘƛƻƴ ƻǾŜǊ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǊŀƴƎŜΦ 

 

¢ƘŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƻǾŜǊ ǘƘŜƛǊ Ŧǳƭƭ ǿƻǊƪƛƴƎ ǊŀƴƎŜ ŦǊƻƳ ǘƘŜƛǊ ŎƭƻǎŜŘ ǾŀƭǾŜ ŎƻƴŘƛǘƛƻƴ ǘƻ ƳŀȄƛƳǳƳ 
ŘƛǎŎƘŀǊƎŜ ǇƻƛƴǘǎΦ 

  

3.18.4 Tests of motors at the manufacturer’s works 

 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{рлллΦ 

 

¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ǳƴŘŜǊƎƻ ǿƻǊƪǎ ǘŜǎǘǎ ǘƻ ŜƴǎǳǊŜ ŎƻǊǊŜŎǘ ŀǎǎŜƳōƭȅ ŀƴŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ǎƻǳƴŘ 
ǿƻǊƪ ŜƭŜŎǘǊƛŎŀƭƭȅ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭƭȅΦ 

 

!ǘ ǘƘŜ ǾŜǊȅ ƭŜŀǎǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΥπ 

 

ω Lƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜΣ 

ω ²ƛƴŘƛƴƎ ǊŜǎƛǎǘŀƴŎŜΣ 

ω bƻ ƭƻŀŘ ŎǳǊǊŜƴǘ ŀƴŘ ƭƻǎǎŜǎΣ 

ω IƛƎƘ ǇƻǘŜƴǘƛŀƭ ǘŜǎǘ 

ω ±ƛōǊŀǘƛƻƴ ǘŜǎǘ 

ω ¢ŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ǘŜǎǘ 

ω 9ŦŦƛŎƛŜƴŎȅ ŀƴŘ ǇƻǿŜǊ ŦŀŎǘƻǊΣ 

ω [ƻŎƪŜŘ ƳƻǘƻǊ ŎǳǊǊŜƴǘ ŀǘ Ŧǳƭƭ ƭƻŀŘ ƻƴ ǎǘŀǘƻǊ ǘŜǊƳƛƴŀƭǎ 

ω /ǳǊǊŜƴǘ ŀƴŘ ǘƻǊǉǳŜ ŀƎŀƛƴǎǘ ǎǇŜŜŘ ŘǳǊƛƴƎ ŀŎŎŜƭŜǊŀǘƛƻƴ ŀƴŘ  

ω aƻƳŜƴǘŀǊȅ ƻǾŜǊƭƻŀŘΦ 

 



 

рнл 

 

9ŦŦƛŎƛŜƴŎȅ ŀƴŘ ǇƻǿŜǊ ŦŀŎǘƻǊ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ƻǾŜǊ ǘƘŜ Ŧǳƭƭ ǊŀƴƎŜ ŦǊƻƳ ƴƻ ƭƻŀŘ ǘƻ ммл҈ ƻŦ Ŧǳƭƭ ƭƻŀŘ 
ŀƴŘ ŎǳǊǾŜǎ ǎƘŀƭƭ ōŜ ǇǊƻŘǳŎŜŘ ŦǊƻƳ ǘƘŜ ǎǇƻǘ Ǉƻƛƴǘ ǘŀƪŜƴΦ hƴŜ ƻŦ ǘƘŜǎŜ ŎǳǊǾŜǎ ǎƘŀƭƭ Ǉŀǎǎ ǘƘǊƻǳƎƘ ǘƘŜ 
Řǳǘȅ Ǉƻƛƴǘ ƻŦ ǘƘŜ ƳƻǘƻǊ ǿƘŜƴ ŘǊƛǾƛƴƎ ǘƘŜ ƳƻǘƻǊ ŀǘ ǘƘŜ ƎǳŀǊŀƴǘŜŜ Ǉƻƛƴǘ ŀƴŘ ŀ ǎǇƻǘ ƻŦ ǘƘŜ ǇƻǿŜǊ ŦŀŎǘƻǊ 
ŀƴŘ ŜŦŦƛŎƛŜƴŎȅ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǘ ǘƘƛǎ ǇƻƛƴǘΦ 

 

 

3.18.5 Test After Erection on Site  

 

!ƭƭ tƭŀƴǘ ǎƘŀƭƭ Ǉŀǎǎ ǎǳŎƘ ǘŜǎǘǎ ƻƴ ǎƛǘŜ ŀǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ǇǊƻǾŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ŎƻƴǘǊŀŎǘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ƻŦ ŀƴȅ ǘŜǎǘǎ ǿƘƛŎƘ Ƴŀȅ ŀƭǊŜŀŘȅ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊϥǎ 
ǿƻǊƪǎΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ǇǊŜǎǎǳǊŜ ǘŜǎǘǎ ƳŀŘŜ ŀǘ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎ ǎƘŀƭƭ ōŜ ǊŜǇŜŀǘŜŘ 
ŀǘ ǾƻƭǘŀƎŜǎ ǘƻ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

 

¢ƘŜ ŜƴǘƛǊŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ wŜƎǳƭŀǘƛƻƴ ŦƻǊ 
9ƭŜŎǘǊƛŎŀƭ Lƴǎǘŀƭƭŀǘƛƻƴ ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ ƛƴǎǘƛǘǳǘŜκƻŦ 9ƭŜŎǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊǎ ό[ƻƴŘƻƴύ π мсǘƘ 9ŘƛǘƛƻƴΣ 
ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƭŀǘŜǎǘ ŀƳŜƴŘƳŜƴǘǎ ŀƴŘ ǿƛǘƘ ǘƘŜ ŘŜǘŀƛƭǎ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ DŜƴŜǊŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ Lƴ 
ŀŘŘƛǘƛƻƴΣ ǇŀǊǘƛŎǳƭŀǊ ŀǘǘŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ǇŀƛŘ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘŜǎǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǎǇŜŎƛŀƭƛǎǘ 
ŜǉǳƛǇƳŜƴǘ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ tǊƻǎǇŜŎǘƛǾŜ Cŀǳƭǘ /ǳǊǊŜƴǘǎ όLǇǎŎύ ŀƴŘ 9ŀǊǘƘ Cŀǳƭǘ [ƻƻǇ 
LƳǇŜŘŀƴŎŜ ό99[Lύ ǎƘŀƭƭ ōŜ ƳŜŀǎǳǊŜŘ ŀƴŘ ǊŜŎƻǊŘŜŘ ŀǘ ŘƛŦŦŜǊŜƴǘ ƭƻŎŀǘƛƻƴǎ ƻƴ ŜŀŎƘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛƴŎƭǳŘƛƴƎ 
ŀǘ ŜŀŎƘ [± ǎǿƛǘŎƘōƻŀǊŘΣ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘ ŀƴŘ ŀǘ ǘƘŜ ŦǳǊǘƘŜǎǘ ǎƻŎƪŜǘ ƻǳǘƭŜǘ ŦǊƻƳ ǘƘŜ ǎƻǳǊŎŜ ƻƴ ŜŀŎƘ 
ǎƻŎƪŜǘ ƻǳǘƭŜǘ ŎƛǊŎǳƛǘΣ ŀƴŘ ŀǘ ŜŀŎƘ ƛǘŜƳ ƻŦ ŦƛȄŜŘ ŜǉǳƛǇƳŜƴǘΦ  

 

¢ŜǎǘƛƴƎ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ŀǎ ǘƻ ŜŦŦŜŎǘƛǾŜƭȅ ǇǊƻǾŜ ǘƘŜ ŎƻǊǊŜŎǘ ƻǇŜǊŀǘƛƻƴ ƻŦ 
ŀƭƭ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǘƘŜƛǊ ƛƴǘŜƎǊŀǘƛƻƴ ƛƴǘƻ ǘƘŜ ǎȅǎǘŜƳǎΦ ¢ƘŜ ǘŜǎǘƛƴƎ ǎƘŀƭƭ ŀƭǎƻ ǇǊƻǾŜ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳǎ 
ŦǳƴŎǘƛƻƴ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŘŜǎƛƎƴ ŎǊƛǘŜǊƛŀΦ  

 

!ƭƭ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ǘŜǎǘŜŘ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴŜŘ ǇǊƛƻǊ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜƛƴƎ ƛƴǾƛǘŜŘ ǘƻ ǿƛǘƴŜǎǎ ŀ Ŧǳƭƭ 
ŘŜƳƻƴǎǘǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ŀƴŘ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ƛǘǎ ŦǳƴŎǘƛƻƴƛƴƎ ŀƴŘ ŎƻǊǊŜŎǘ ŎƻƳƳƛǎǎƛƻƴƛƴƎΣ ŜȄŎŜǇǘ 
ǿƘŜǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ƛƴŘƛŎŀǘŜŘ ƻǘƘŜǊǿƛǎŜ ǿƛǘƘƛƴ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ  

bƻ ŜǉǳƛǇƳŜƴǘ ƻǘƘŜǊ ǘƘŀƴ оулκннл Ǿƻƭǘ ƭƛƎƘǘƛƴƎ ǎǳǇǇƭƛŜǎ ǎƘŀƭƭ ōŜ ŜƴŜǊƎƛȊŜŘ ǿƛǘƘƻǳǘ ǘƘŜ ǇŜǊƳƛǎǎƛƻƴ ƻŦ 
ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǎŀŦŜǘȅ ƻŦ ōƻǘƘ Ǉƭŀƴǘ ŀƴŘ ǇŜǊǎƻƴƴŜƭ ŦǊƻƳ ǘƘŜ 
ƛƴƛǘƛŀƭ ŜƴŜǊƎƛǎŀǘƛƻƴ ƻŦ ŀƭƭ Ǉƭŀƴǘ ŀƴŘ ǳƴǘƛƭ ƘŀƴŘƻǾŜǊΦ  

 

¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ŀƭƭ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ǊŜŎƻǊŘŜŘ ŀƴŘ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ ƳŀƴǳŀƭǎΦ  

 

LŦΣ ƛƴ ǘƘŜ ƻǇƛƴƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƘŜ Ǉƭŀƴǘ ŘƻŜǎ ƴƻǘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ǘƘŜ ŘŜŦŜŎǘ ǎƘŀƭƭ ōŜ 
ǊŜŎǘƛŦƛŜŘ ŀǘ ƴƻ Ŏƻǎǘ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊΦ  

 



рнм 

3.18.5.1 Pumps 

!ƳƻƴƎ ǘŜǎǘǎ ǘƻ ōŜ ǇŜǊŦƻǊƳŜŘ ƻƴ ǘƘŜ ǇǳƳǇƛƴƎ ǳƴƛǘΣ ŜŀŎƘ ǇǳƳǇ ǎƘŀƭƭ ōŜ Ǌǳƴ ŀǘ ƳŀȄƛƳǳƳ ǊŀǘŜŘ ǎǇŜŜŘ 
ŦƻǊ ŀǘ ƭŜŀǎǘ ǘƘǊŜŜ ǊŀǘŜǎ ƻŦ ŦƭƻǿǎΤ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ƳƛƴƛƳǳƳ ŦƭƻǿΣ ŘŜǎƛƎƴŀǘŜŘ Řǳǘȅ Ǉƻƛƴǘ ŀƴŘ ƳŀȄƛƳǳƳ 
ǊŀǘŜ ƻŦ Ŧƭƻǿ ǎǇŜŎƛŦƛŜŘΣ ŀǎ ŜǾƛŘŜƴŎŜŘ ōȅ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƘŜŀŘ ǎƘƻǿƴ ōȅ ǘƘŜ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜǎΦ 

¢ƘǊƻǘǘƭƛƴƎ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ǾŀƭǾŜ ǎƘŀƭƭ ƳŀƪŜ ǾŀǊƛŀǘƛƻƴǎ ƻŦ ǘƘŜ Ŧƭƻǿ ǊŀǘŜΦ ¢ƘŜ ǊŀǘŜŘ ǇǳƳǇ ƴŀƳŜǇƭŀǘŜ ǎƘŀƭƭ 
ƴƻǘ ōŜ ŘŜǾƛŀǘŜŘΣ ŀǘ ŀƴȅ ǊŀǘŜ ƻŦ ŦƭƻǿΣ ŦǊƻƳ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǊŀƴƎŜǎΦ 

LŦ ǘƘŜ Ŧƭƻǿǎ ǎƘƻǿ ŀ ƴƻǘƛŎŜŀōƭŜ ŘŜǘŜǊƛƻǊŀǘƛƻƴ ƛƴ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ tƭŀƴǘΣ ƻǊ ŀƴȅ ǇŀǊǘƛŎǳƭŀǊ ƛǘŜƳ ƻŦ 
ǘƘŜ tƭŀƴǘ ƻǊ ǎȅǎǘŜƳΣ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ŘǳǊƛƴƎ ǘŜǎǘǎ ŀǘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ 
ǎƘŀƭƭ ƛƳƳŜŘƛŀǘŜƭȅ ǘŀƪŜ ǎǘŜǇǎ ǘƻ ǊŜŎǘƛŦȅ ǘƘŜ ŘŜŦƛŎƛŜƴŎȅ ŀǎ ŀƭƭƻǿŜŘ ŦƻǊ ƛƴ ǘƘŜ DŜƴŜǊŀƭ /ƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ 
/ƻƴǘǊŀŎǘΦ 

3.18.5.2 Motors 

9ŀŎƘ ƛǘŜƳ ƻŦ ǘƘŜ tƭŀƴǘ ǎƘŀƭƭ ōŜ ŘǊƛŜŘ ƻǳǘ όƛŦ ƴŜŎŜǎǎŀǊȅύ ŀƴŘ ŎƘŜŎƪǎ ƻƴ ǘƘŜ ƛƴǎǳƭŀǘƛƻƴ ƳŀŘŜ ŀǘ ǊŜƎǳƭŀǊ 
ƛƴǘŜǊǾŀƭǎ ŘǳǊƛƴƎ ǘƘŜ ŎƻƳƳƛǎǎƛƻƴƛƴƎΦ 9ƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ǎƘŀƭƭ ƴƻǘ ōŜ ŀǇǇƭƛŜŘ ǘƻ ŀƴȅ ŜƭŜŎǘǊƛŎ ŜǉǳƛǇƳŜƴǘ 
ǳƴǘƛƭ ƛƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ǘƻ ŀŎŎŜǇǘŀōƭŜ ƭŜǾŜƭΦ ¢ƘŜ ǊŜǎƛǎǘŀƴŎŜ ƭŜǾŜƭǎ ǎƘŀƭƭ ōŜ ƳŜŀǎǳǊŜŘ ŀǘ ŘƛŦŦŜǊŜƴǘ 
ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳΦ Lƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ǊŜǎƛǎǘŀƴŎŜ ŀǘ ŀƴȅ Ǉƻƛƴǘ ŜȄŎŜŜŘƛƴƎ ǘƘŜ ǊŜǉǳƛǊŜŘ ǾŀƭǳŜΣ 
ŀŘŘƛǘƛƻƴŀƭ ŜŀǊǘƘƛƴƎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘΣ ŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ŎƻǎǘΦ 

!ƭƭ ǇǊƻǘŜŎǘƛǾŜ ǎȅǎǘŜƳǎΣ ƛƴǘŜǊƭƻŎƪǎΣ ŎƻƴǘǊƻƭ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘ ŀƴŘ ƴƻǊƳŀƭ ŀƴŘ 
ŀōƴƻǊƳŀƭ ŎƻƴŘƛǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǎƛƳǳƭŀǘŜŘΦ 

3.18.5.3 Mechanical Plant 

!ƭƭ ƳŜŎƘŀƴƛŎŀƭ tƭŀƴǘ ǎǳōƧŜŎǘŜŘ ǘƻ ǇǊŜǎǎǳǊŜ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ǘƻ мΦр ǘƛƳŜǎ ǘƘŜƛǊ ǿƻǊƪƛƴƎ ǇǊŜǎǎǳǊŜΦ 

¢ƘŜǎŜ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ǿƘŜƴ ǘƘŜ ǇƛǇŜ ǿƻǊƪ ƛǎ ŎƻƳǇƭŜǘŜ ǎƻ ŀǎ ǘƻ ǘŜǎǘ ŀƭƭ ƧƻƛƴǘǎΣ ƛƴŘƛǾƛŘǳŀƭ ǇƛǇŜΣ 
ǿƘƛŎƘ ŀǊŜ ǘƻ ōŜ ōǳƛƭǘπƛƴΣ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀŦǘŜǊ ōŜƛƴƎ ōǳƛƭǘπƛƴΦ 

aŜŎƘŀƴƛŎŀƭ tƭŀƴǘ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘ ŦƻǊ ŎƻǊǊŜŎǘ ŀǎǎŜƳōƭȅ ŀƴŘ ƻǇŜǊŀǘƛƻƴΦ 

±ŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǘŜǎǘ ƻǇŜǊŀǘŜŘ ƻǾŜǊ ǘƘŜƛǊ Ŧǳƭƭ ǊŀƴƎŜ ǘƻ ŀǎŎŜǊǘŀƛƴ ǿƘŜǘƘŜǊ ǘƘŜȅ ŀǊŜ ǇǊƻǇŜǊƭȅ ŀƭƛƎƴŜŘΣ ŦǊŜŜ 
ŦǊƻƳ ōŜƴŘǎΣ ŀƴŘ ƻǘƘŜǊ ŘŜŦƻǊƳŀǘƛƻƴΤ ŀƴŘ ǿƘŜǘƘŜǊ ǘƘŜƛǊ ƻǇŜǊŀǘƛƻƴ ƛǎ ŦǊŜŜ ŦǊƻƳ ǾƛōǊŀǘƛƻƴ ŀƴŘ 
ǎŀǘƛǎŦŀŎǘƻǊȅ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 
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3.18.6 Commissioning and Site Performance Tests 

 

!ŦǘŜǊ ŎƻƳǇƭŜǘŜ ŜǊŜŎǘƛƻƴ ƻŦ ǘƘŜ tƭŀƴǘ ŀǘ ǘƘŜ ǎƛǘŜΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎƻƳƳƛǎǎƛƻƴ ǘƘŜ tƭŀƴǘ ŀƴŘ ƻǇŜǊŀǘŜ 
ŜŀŎƘ ǇǳƳǇ ŦƻǊ ŀ ǇŜǊƛƻŘ ƴƻ ƭŜǎǎ ǘƘŀƴ мрл ƘƻǳǊǎ όƻŦ ǿƘƛŎƘ ос ƘƻǳǊǎ ǎƘŀƭƭ ōŜ Ŏƻƴǘƛƴǳƻǳǎύ ŘǳǊƛƴƎ ǿƘƛŎƘ 
ǘƛƳŜ ƘŜ ǎƘŀƭƭ ŎŀǊǊȅ ƻǳǘ ŀƴȅ ŀŘƧǳǎǘƳŜƴǘǎ ƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ƘŜ Ƴŀȅ ŘŜŜƳ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎƘƛŜǾŜ ōŜǎǘ 
ǇƻǎǎƛōƭŜ ŜŦŦƛŎƛŜƴŎƛŜǎΦ ¢ƘŜ ǇǳƳǇǎ Ƴŀȅ Ǌǳƴ ǎƛƴƎƭȅ ƻǊ ƛƴ ŀƴȅ ŎƻƳōƛƴŀǘƛƻƴ ŀǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

 

!ŦǘŜǊ ŀƭƭ ǘƘŜ ǇǳƳǇǎ ƘŀǾŜ ōŜŜƴ ǎƻ ƻǇŜǊŀǘŜŘΣ {ƛǘŜ tŜǊŦƻǊƳŀƴŎŜ ǘǊƛŀƭǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǘƘŜ tƭŀƴǘ 
ǳƴŘŜǊ ǘƘŜ Ƨƻƛƴǘ ǎǳǇŜǊǾƛǎƛƻƴ ƻŦ ǘƘŜ 9ƳǇƭƻȅŜǊΣ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
¢Ŝǎǘǎ ƻƴ /ƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ /ƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘ ǘƻ ŀǎŎŜǊǘŀƛƴ ǿƘŜǘƘŜǊ ǘƘŜ tƭŀƴǘ ƛǎ ŎŀǇŀōƭŜ ƻŦ 
ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŘǳǘƛŜǎ ƻǊ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŜŦŦƛŎƛŜƴŎƛŜǎ ƻŦ ǘƘŜ ǇǳƳǇƛƴƎ ǎŜǘǎΦ 

 

CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘŜǎŜ ǘǊƛŀƭǎΣ ǘƘŜ ƘŜŀŘ ŀƎŀƛƴǎǘ ǿƘƛŎƘ ǘƘŜ ǇǳƳǇƛƴƎ ǎŜǘǎ ǿƻǊƪ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘ ōȅ 
ǘƘŜ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜǎ ƛƴǎǘŀƭƭŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƴŘ ǘƘŜ ƘŜŀŘ ǎƘŀƭƭ ōŜ ŀŘƧǳǎǘŜŘ ƛŦ ƴŜŎŜǎǎŀǊȅ ōȅ 
ǘƘǊƻǘǘƭƛƴƎ ǘƘŜ ƭƛƴŜ ǾŀƭǾŜǎ ŀǘ ǘƘŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ǿƛǘƘƛƴ о҈Φ 

 

¢ƘŜ ǿŀǘŜǊ ǇƻǿŜǊ ŎǊŜŘƛǘŜŘ ǘƻ ŜŀŎƘ ǇǳƳǇ ǎƘŀƭƭ ōŜ Ŝǉǳŀƭ ǘƻ ώvȄIȄфΦуϐκώосллȄ9ŦŦƛŎƛŜƴŎȅϐΣ ƛƴ ƪ² ǿƘŜǊŜΤ 
v ƛǎ ǘƘŜ Ŧƭƻǿ ǊŀǘŜ ƛƴ ƳŜǘŜǊ ŎǳōƛŎ ǇŜǊ ƘƻǳǊ ŘŜǘŜǊƳƛƴŜŘ ǾƻƭǳƳŜǘǊƛŎŀƭƭȅ ŀǎ ŘŜǘŀƛƭŜŘ ŀōƻǾŜ ŀƴŘ I ƛǎ ǘƘŜ 
ƘŜŀŘ ƛƴ ƳŜǘŜǊǎ ŎǊŜŘƛǘŜŘ ǘƻ ŜŀŎƘ ǇǳƳǇ ŀǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ƎŀǳƎŜ ǊŜŀŘƛƴƎ ŀŎǊƻǎǎ ǘƘŜ ǇǳƳǇΦ 

 

¢ƘŜ ƛƴǇǳǘ ǇƻǿŜǊ ŦƻǊ ŜŀŎƘ ǇǳƳǇ ǎƘŀƭƭ ōŜ ŎƻƳǇǳǘŜŘ ƛƴ ƪƛƭƻǿŀǘǘǎ ƛǎ ǘƘŜ ǎǳƳ ƻŦ ǊŜŀŘƛƴƎ ƻŦ ǇƻǊǘŀōƭŜ 
{ǘŀƴŘŀǊŘ ²ŀǘǘƳŜǘŜǊΣ /ƭŀǎǎ L ŎƻƴƴŜŎǘŜŘ ŀǎ ŦƻǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǳƴōŀƭŀƴŎŜŘ ǘƘǊŜŜ ǇƘŀǎŜ ǇƻǿŜǊΦ 

 

¢ƘŜ ǿŀǘǘƳŜǘŜǊΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ŦƻǊ ǘƘŜ ǘŜǎǘǎΣ ǎƘŀƭƭ ōŜ ŎŀƭƛōǊŀǘŜŘ ǘƻƎŜǘƘŜǊ 
ǿƛǘƘ ǘƘŜƛǊ ǾƻƭǘŀƎŜ ǘǊŀƴǎŦƻǊƳŜǊǎ ŀƴŘ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ ŀƴŘ ŎƻƴƴŜŎǘƛƴƎ ƭŜŀŘǎΣ ōȅ ǘƘŜ 9ǘƘƛƻǇƛŀ 
9ƭŜŎǘǊƛŎƛǘȅ tƻǿŜǊ /ƻƳǇŀƴȅ [ƛƳƛǘŜŘΣ ŀǘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ŎƻǎǘǎΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴ ŀŎŎǊŜŘƛǘŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŀƴŘ ŜȄŎŜǇǘ ŀǎ ƻǘƘŜǊǿƛǎŜ ƛƴŘƛŎŀǘŜŘ ŀƭƭ 
ƳŜŀǎǳǊƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ŀƭƭ ƻǘƘŜǊ ŀǇǇŀǊŀǘǳǎΣ ƻƛƭǎ ŀƴŘ ŎƻƴǎǳƳŀōƭŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ tŜǊŦƻǊƳŀƴŎŜ 
¢ǊƛŀƭǎΣ ŀǎ ǿŜƭƭ ŀǎ ǇƻǊǘŀōƭŜ ǊŀŘƛƻ ǘǊŀƴǎŎŜƛǾŜǊ ŦƻǊ ǳǎŜ ƛƴ ŎƻƳƳǳƴƛŎŀǘƛƴƎ ŘǳǊƛƴƎ ǘƘŜ ǘǊƛŀƭǎΦ 

 

¢ƘŜ ά/ƻƳǇƭŜǘƛƻƴ ŀƴŘ !ŎŎŜǇǘŀƴŎŜ /ŜǊǘƛŦƛŎŀǘŜǎέ ǎƘŀƭƭ ƴƻǘ ōŜ ƛǎǎǳŜŘ ǳƴƛǘ ŀƭƭ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ǘŜǎǘǎ ƘŀǾŜ 
ōŜŜƴ ŦƛƴƛǎƘŜŘ ŀƴŘ ƎƛǾŜƴ ǊŜǎǳƭǘǎ ǿƘƛŎƘ ŀǊŜ ǎŀǘƛǎŦŀŎǘƻǊȅ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻǊ ǳƴǘƛƭ ŀƴȅ ǊŜǎǳƭǘŀƴǘ 
ƳƻŘƛŦƛŎŀǘƛƻƴǎΣ ǊŜǇŀƛǊǎ ŀƴŘ ǊŜπǘŜǎǘƛƴƎ ŀǊŜΣ ƛƴ ǘƘŜ 9ƴƎƛƴŜŜǊΩǎ ƻǇƛƴƛƻƴΣ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ ŎƻƳǇƭŜǘŜŘΦ 

 

3.18.7 Spare Parts 



 

рно 

 

!ƭƭ ƛǘŜƳǎ ƻŦ ǘƘŜ tƭŀƴǘ ŀƴŘ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǎǳŦŦƛŎƛŜƴǘ ƛƴƛǘƛŀƭ ǎǇŀǊŜǎΣ ǎǇŀǊŜ ǇŀǊǘǎ ŀƴŘ 
ŎƻƴǎǳƳŀōƭŜ ƛǘŜƳǎ ǘƻ ƭŀǎǘ ŦƻǊ ŀ Ŧǳƭƭ р ȅŜŀǊǎ ŦǊƻƳ ǘƘŜ /ƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎ ŀǘ ǘƘŜ ǊŀǘŜ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎǘŀƴŘŀǊŘ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ƻǊ ŀǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ǇǊƻǇŜǊ ǇǊŜǾŜƴǘŀǘƛǾŜ 
ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ tƭŀƴǘΦ !ƴȅ ǎǇŀǊŜǎ ŀƴŘ ŎƻƴǎǳƳŀōƭŜǎ ǿƘƛŎƘ ŀǊŜ ǳǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ 
ƳŀƛƴǘŜƴŀƴŎŜ ǇŜǊƛƻŘ ǎƘŀƭƭ ōŜ ǊŜǇƭŀŎŜŘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻƴǎǘǊǳŎǘ ŀ ǎǘƻǊŀƎŜ ǎƘŜŘ 
ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǎǘƻǊƛƴƎ ƛƴǾŜƴǘƻǊȅΦ   ¢Ƙƛǎ Ƴŀȅ ǘƘŜƴ ōŜ ǳǎŜŘ ŀǎ ŀ ǎǘƻǊŜ ŦƻǊ ŀƭƭ tt¦/ ƻǇŜǊŀǘƛƻƴǎΦ ¢Ƙƛǎ 
ǎǘƻǊŀƎŜ ǎƘŜŘ ǎƘƻǳƭŘ ŀƭǎƻ ƘŀǾŜ ŀ ǎŜŎǳǊŜ ǎŜŎǘƛƻƴ ŦƻǊ ǎǘƻǊŀƎŜ ƻŦ ǘƻƻƭǎΦ 

¢ƘŜ ǊŀǘŜǎ ŀƴŘ ǎǳƳǎ ŜƴǘŜǊŜŘ ƛƴ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ tǊƛŎŜ {ŎƘŜŘǳƭŜǎ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƻ ƛƴŎƭǳŘŜ ŀƭƭ ǎǳŎƘ άр 
ȅŜŀǊΩǎ ǎǇŀǊŜǎέΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀ ŘŜǘŀƛƭŜŘ ǎŎƘŜŘǳƭŜ ǿƛǘƘ ƛǘŜƳƛȊŜŘ ƭƛǎǘ ƛƴ ŘǳǇƭƛŎŀǘŜ ƻŦ ŀƭƭ ǘƘŜ ǎǇŀǊŜ ǇŀǊǘǎ ǘƻ 
ōŜ ǎǳǇǇƭƛŜŘΦ 5ǳǊƛƴƎ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƭƭ ǎǇŀǊŜ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ǎŎƘŜŘǳƭŜ ŀƴŘ ŀƎŀƛƴǎǘ 
ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ƳŀƛƴǘŜƴŀƴŎŜ ǇǊƻƎǊŀƳƳŜΦ !ƴȅ ǎƘƻǊǘŦŀƭƭ ƛƴ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊΦ 

!ƭƭ ǎǇŀǊŜ ǇŀǊǘǎ ǎǳǇǇƭƛŜŘ ǎƘŀƭƭ ōŜ ƴŜǿΣ ŀƴŘ ǎǘǊƛŎǘƭȅ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜ ǿƛǘƘ ǘƘŜ ǇŀǊǘǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ 
ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ǊŜǇƭŀŎŜƳŜƴǘǎΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǘǊŜŀǘŜŘ ŀƴŘ ǇŀŎƪŜŘ ŦƻǊ ƭƻƴƎ ǎǘƻǊŀƎŜ ǳƴŘŜǊ ǘƘŜ ŎƭƛƳŀǘƛŎ 
ŎƻƴŘƛǘƛƻƴǎ ǇǊŜǾŀƛƭƛƴƎ ŀǘ ǘƘŜ {ƛǘŜΦ 9ŀŎƘ ǎǇŀǊŜ ǇŀǊǘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ ƻǊ ƭŀōŜƭƭŜŘ ƻƴ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ 
ƛǘǎ ǇŀŎƪƛƴƎ ǿƛǘƘ ƛǘǎ ŘŜǎŎǊƛǇǘƛƻƴ ŀƴŘ ǇǳǊǇƻǎŜΣ ŀƴŘ ǿƘŜƴ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǎǇŀǊŜ ƛǎ ǇŀŎƪŜŘ ƛƴ ŀ ǎƛƴƎƭŜ ŎŀǎŜ 
ƻǊ ƻǘƘŜǊ ŎƻƴǘŀƛƴŜǊΣ ŀ ƎŜƴŜǊŀƭ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ƛǘǎ ŎƻƴǘŜƴǘǎ ǎƘŀƭƭ ōŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǎǳŎƘ ŎŀǎŜ ƻǊ 
ŎƻƴǘŀƛƴŜǊ ŀƴŘ ŀ ŘŜǘŀƛƭŜŘ ƭƛǎǘ ŜƴŎƭƻǎŜŘΦ 

 

!ƭƭ ŎŀǎŜǎΣ ŎƻƴǘŀƛƴŜǊǎ ŀƴŘ ƻǘƘŜǊ ǇŀŎƪŀƎŜǎ ǎƘŀƭƭ ōŜ ǇŀŎƪŜŘ ŀƴŘ ƴǳƳōŜǊŜŘ ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴƴŜǊ ŦƻǊ 
ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΦ 

!ƭƭ ŎŀǎŜǎΣ ŎƻƴǘŀƛƴŜǊǎ ƻǊ ƻǘƘŜǊ ǇŀŎƪŀƎŜǎ ŀǊŜ ƭƛŀōƭŜ ǘƻ ōŜ ƻǇŜƴŜŘ ŦƻǊ ǎǳŎƘ ŜȄŀƳƛƴŀǘƛƻƴ ŀǎ ƳŀȅōŜ ǊŜǉǳƛǊŜŘ 
ŀƴŘ ǇŀŎƪƛƴƎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƻǇŜƴƛƴƎ ŀƴŘ ǘƘŜǊŜŀŦǘŜǊ ǊŜǇŀŎƪƛƴƎΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎǳƳƳŀǊƛǎŜǎ ǘƘŜ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ {ǇŀǊŜ tŀǊǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŦƻǊ ǘȅǇƛŎŀƭ 
ƛǘŜƳǎ ƻŦ Ǉƭŀƴǘ ǘƘŀǘ ŎƻǳƭŘ ōŜ ǳǎŜŘ ƻƴ ǘƘŜ ²ƻǊƪǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŀǎŜ Ƙƛǎ ǇǊƻǇƻǎŀƭǎ ŦƻǊ ǘƘŜ 
ƳƛƴƛƳǳƳ ǎǇŀǊŜ ǇŀǊǘǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻƴ ǘƘŜ ŘŜǘŀƛƭǎ ƛƴ ǘƘƛǎ ŎƭŀǳǎŜΦ 

tŜƴǎǘƻŎƪǎ ŀƴŘ ǎƭǳƛŎŜ ƎŀǘŜǎΥ 

ω ƻƴŜ ǎŜǘ ƻŦ ŀƴȅ ǊŜǇƭŀŎŜŀōƭŜ ǿŜŀǊ ƻǊ ǎŜŀǘƛƴƎ ŜƭŜƳŜƴǘǎ ŀƴŘ ǎǇƛƴŘƭŜ ƴǳǘ ŦƻǊ ŜŀŎƘ ǘȅǇŜΦ 

{ŎǊŜŜƴǎΥ 

ω ƻƴŜ ǎŜǘ ƻŦ ŜŀŎƘ ǘȅǇŜ ƻŦ ƳƻǘƻǊκƎŜŀǊōƻȄ ǳƴƛǘΣ ōŜŀǊƛƴƎǎΣ ōǳǎƘŜǎΣ ŎƘŀƛƴ ŀƴŘ ǿŜŀǊ ŜƭŜƳŜƴǘǎΦ 

ω ǎǳŦŦƛŎƛŜƴǘ ǎŜŀƭǎΣ ǎŜŀƭƛƴƎ ǊƛƴƎǎ ŜǘŎΦ ŀƴŘ ǊŜǇƭŀŎŜƳŜƴǘ ǇŀǊǘǎ ŦƻǊ ŀƴƴǳŀƭ ƻǊ ǎƘƻǊǘŜƴ ǎŜǊǾƛŎŜ ǇŜǊƛƻŘǎ ŦƻǊ 
ŜŀŎƘ ǳƴƛǘ ƻǾŜǊ н ȅŜŀǊǎΦ 

tǳƳǇǎΥ όǇŜǊ ǇǳƳǇπǳƴƛǘύ 

ω ƻƴŜ ǊŜǇƭŀŎŜƳŜƴǘ ƛƳǇŜƭƭŜǊ ŀƴŘ ŜŀŎƘ ǘȅǇŜ ƻŦ ōŜŀǊƛƴƎ ƻǊ ōǳǎƘΤ 

ω ǎǳŦŦƛŎƛŜƴǘ ǎŜŀƭǎΣ ǎŜŀƭƛƴƎ ǊƛƴƎǎΣ ǇŀŎƪƛƴƎ ŜǘŎΦ ŀƴŘ ǊŜǇƭŀŎŜƳŜƴǘ ǇŀǊǘǎ ŦƻǊ ŀƴƴǳŀƭ ƻǊ ǎƘƻǊǘŜƴ ǎŜǊǾƛŎŜ 
ǇŜǊƛƻŘǎ ŦƻǊ ŜŀŎƘ ǳƴƛǘ ƻǾŜǊ н ȅŜŀǊǎΦ 

/ƛǊŎǳƭŀǊ ¢ǊŀǾŜƭƭƛƴƎ .ǊƛŘƎŜ {ŎǊŀǇŜǊ όŦƛƴŀƭ ǎŜŘƛƳŜƴǘŀǘƛƻƴύΥ 

ω ǎǳŦŦƛŎƛŜƴǘ ǎǇŀǊŜǎ ŦƻǊ н ȅŜŀǊǎ ǎǳǇǇƭƛŜŘ {ƭǳŘƎŜ ¢ǊŀƴǎŦŜǊ tǳƳǇǎΥ όǇŜǊ ǇǳƳǇπǳƴƛǘύ 



 

рнп 

 

ω м ǎǘŀǘƻǊ 

ω м ǎƘŀŦǘ ǎƭŜŜǾŜǎ 

ω м ǎŜǘ ƻŦ ōŜŀǊƛƴƎǎ 

ω м ǎŜǘ ƻŦ ǎƛƴƎƭŜ ŀŎǘƛƴƎ ƳŜŎƘŀƴƛŎŀƭ ǎŜŀƭǎ 

ω м ǎŜǘ ƻŦ ŘǊƛǾŜ ǎǇŀǊŜ ǇŀǊǘǎ 

ω [!κI! ŎƻƴǘǊƻƭ ǎŜǘ .ǳǘǘŜǊŦƭȅ ǾŀƭǾŜǎΥ 

ω ƻƴŜ ŎƻƳǇƭŜǘŜ ǾŀƭǾŜ ƻŦ ŜŀŎƘ ǘȅǇŜ ǎǳǇǇƭƛŜŘΦ 

ω ƻƴŜ ǎŜǘ ƻŦ ǊŜƴŜǿŀōƭŜ ǎŜŀƭǎ ŦƻǊ ŜŀŎƘ ŦƛǾŜ ǾŀƭǾŜǎ ƻŦ ŜŀŎƘ ǎƛȊŜ ƻŦ ǾŀƭǾŜ ǇǊƻǾƛŘŜŘΦ 

DŀǘŜ ±ŀƭǾŜǎΥ όƻǊ ƻǘƘŜǊ ǘȅǇŜ ƻŦ ǾŀƭǾŜύ 

ω ǎǳŦŦƛŎƛŜƴǘ ƎƭŀƴŘ ǇŀŎƪƛƴƎ ǘƻ ǊŜǇŀŎƪ нр҈ ƻŦ ŀƭƭ ǾŀƭǾŜǎΦ 

ω ǘǿƻ ǎŜǘǎ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƭŜƳŜƴǘǎ ŦƻǊ ŜŀŎƘ ŦƛǾŜ ǾŀƭǾŜǎ ƻŦ ŜŀŎƘ ǎƛȊŜ ŀƴŘ ǘȅǇŜ ǇǊƻǾƛŘŜŘΦ 

tǊŜǎǎǳǊŜ ƎŀǳƎŜǎΥ 

ω {ǇŀǊŜ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜǎ ŀǘ ǘƘŜ ǊŀǘŜ ƻŦ н ŦƻǊ ŜŀŎƘ ǘȅǇŜ ŦƛǘǘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴ ǿƻǊƪǎ ǇǳƳǇǎ ŀƴŘ м ŦƻǊ ŜŀŎƘ 
ƻǘƘŜǊ ŀǇǇƭƛŎŀǘƛƻƴΦ 

LƴǎǘǊǳƳŜƴǘǎΥ 

  

 

ω hƴŜ ǎǇŀǊŜ ǎŜǘ ƻŦ ŀǊƛǘƘƳŜǘƛŎ ǳƴƛǘǎΣ ǘǊŀƴǎŘǳŎŜǊǎΣ ōǳŦŦŜǊǎΣ ƛƴŘƛŎŀǘƻǊǎΣ ŘƛǎǇƭŀȅǎ ŜǘŎΦ ŦƻǊ ŜŀŎƘ ǘȅǇŜ ŀƴŘ ǎƛȊŜ 
ǇǊƻǾƛŘŜŘΦ 

9ƭŜŎǘǊƛŎ aƻǘƻǊǎΥ όǇŜǊ ƳƻǘƻǊπǳƴƛǘύ 

ω hƴŜ ǎŜǘ ƻŦ ōŜŀǊƛƴƎǎ ŀƴŘ ƻƴŜ ǎŜǘ ƻŦ ōǊǳǎƘŜǎ ŀƴŘ ōǊǳǎƘ ƎŜŀǊ όŀǎ ŀǇǇƭƛŎŀōƭŜύ ŦƻǊ ŜŀŎƘ ǘȅǇŜ ŀƴŘ ǎƛȊŜΦ 

{ǿƛǘŎƘƎŜŀǊ ŀƴŘ /ƻƴǘǊƻƭǎΥ 

CǳǎŜǎ 

ω hƴŜ ǎŜǘ ƻŦ ŜƭŜŎǘǊƛŎ ǎǇŀǊŜǎ ŦƻǊ ŜŀŎƘ ǇŀƴŜƭ ǘȅǇŜ ǿƛǘƘ ƳƛƴƛƳǳƳ ƻŦ мр ҈ ǎǇŀǊŜǎ ƻŦ ǊŜƭŀȅǎΣ млл ҈ ǎǇŀǊŜǎ 
ƻŦ ŎƻƳƳƻƴ ŦǳǎŜǎ ŀƴŘ нлл ҈ ƻŦ ǎǇŜŎƛŀƭ ŦǳǎŜǎΦ 

{Ƴŀƭƭ .ƻǊŜ wƛƎƛŘ ŀƴŘ CƭŜȄƛōƭŜ tƛǇŜǎΥ 

ω ¢ǿƻ ƭŜƴƎǘƘǎ ƻŦ ŜŀŎƘ ǘȅǇŜ ƻŦ ǊƛƎƛŘ ǇƛǇŜǿƻǊƪ ŀƴŘ ƻƴŜ ǎǘŀƴŘŀǊŘ Ŏƻƛƭ ƻŦ ŦƭŜȄƛōƭŜ ǇƛǇŜ ǇǊƻǾƛŘŜŘ ŀƭƭ 
ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǎǳŦŦƛŎƛŜƴǘ ŦƛǘǘƛƴƎǎ ŦƻǊ ǊŜǇŀƛǊǎΦ 

hƴŜ ǎŜǘ ƳŜŀƴǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇŀǊǘǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ŜŀŎƘ ƳŀŎƘƛƴŜ ŀƴŘ ŜǉǳƛǇƳŜƴǘΦ 

²ƘŜƴ ǘƘŜ ǎǳǇǇƭƛŜǊ ǊŜŎƻƳƳŜƴŘ ǎǇŀǊŜǎ ƴƻǘ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΣ ǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ŀƴŘ Ǉǳǘ ŀ ǎŜǇŀǊŀǘŜ ǇǊƛŎŜ 
ƛƴǘƻ ǘƘŜ ƛǘŜƳƛȊŜŘ ǇǊƛŎƛƴƎ ǎǳƳƳŀǊȅ ŦƻǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴΦ 

 

3.18.8 Tools 

 



 

рнр 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ƭƻŎƪŀōƭŜ ƳŜǘŀƭ ōƻȄŜǎ ŎƻƴǘŀƛƴƛƴƎ ǘǿƻ ǎŜǘǎ ƻŦ ǇƻƭƛǎƘŜŘ ǎǘŜŜƭ ǎǇŀƴƴŜǊǎΣ 
ǎƻŎƪŜǘǎΣ ǿǊŜƴŎƘŜǎΣ ƎŀǳƎŜǎΣ ǎŎǊŜǿŘǊƛǾŜǊǎΣ ƪŜȅǎΣ ŜȄǘŜƴǎƛƻƴ ŀƴŘ ŀƴȅ ƻǘƘŜǊ ƧƛƎǎΣ ǘŜǎǘ ǊƛƎǎΣ ŜȄǘǊŀŎǘƻǊǎ ǘƻƻƭǎΣ 
ƛƴǎǘǊǳƳŜƴǘǎ όǾƻƭǘƳŜǘŜǊǎΣ ŀƳƳŜǘŜǊǎΣ ƳǳƭǘƛπƳŜǘŜǊǎύΣ ŀƴŘ ƻǘƘŜǊ ƛǘŜƳǎ ǿƘƛŎƘ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ 
ƎŜƴŜǊŀƭ ƳŀƛƴǘŜƴŀƴŎŜΣ ŜǊŜŎǘƛƻƴΣ ŘƛǎƳŀƴǘƭƛƴƎ ƻǊ ǘŜǎǘƛƴƎ ǘƻ ōŜ ŎŀǊǊƛŜŘ ƻǳǘΦ 

¢ƘŜ ǘƻƻƭǎ ǎƘŀƭƭ Ŧƛǘ ŜǾŜǊȅ ƴǳǘ ōƻƭǘ ŀƴŘ ǎŎǊŜǿ ƻƴ ǘƘŜ tƭŀƴǘ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ƻŦ ƘƻƭŘƛƴƎ Řƻǿƴ ōƻƭǘǎ ŀƴŘ 
ǳƴƛƻƴǎΦ Lǘ ƛǎ ƛƴǘŜƴŘŜŘ ǘƘŀǘ ǎǳŎƘ ǘƻƻƭǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ŜǊŜŎǘƛƻƴ ƻŦ ǘƘŜ tƭŀƴǘ ŀƴŘ ŦǳǊǘƘŜǊƳƻǊŜ 
ǘƘŜ 9ƴƎƛƴŜŜǊ Ƴŀȅ Ŏŀƭƭ ǳǇƻƴ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ŀƴȅ ǎǇŜŎƛŀƭ ǘƻƻƭΦ {ƘƻǳƭŘ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǊŜǉǳƛǊŜ ŀƴȅ ǎǳŎƘ ǘƻƻƭǎ ƻƴ ǎƛǘŜ ŦƻǊ ǎǳǇŜǊǾƛǎƛƻƴ ƻŦ ǘƘŜ ŜǊŜŎǘƛƻƴΣ ƘŜ ǎƘŀƭƭ ǇǊƻǾƛŘŜ Ƙƛǎ ƻǿƴΦ 

¢ƻƻƭǎ ŦƻǊ ŜŀŎƘ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŎƻƴǘŀƛƴŜŘ ƛƴ ŀ ǎǳƛǘŀōƭŜ ōƻȄ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ ƻǊ 
ƭŀōŜƭƭŜŘ ǿƛǘƘ ƛǘǎ ŘŜǎŎǊƛǇǘƛƻƴ όŜΦƎΦ ΨŘƛƎƛǘŀƭ ƳǳƭǘƛπƳŜǘŜǊΩύΦ 9ŀŎƘ ǘƻƻƭ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ŀ ƭƛǎǘ ƻŦ ǘƻƻƭǎ 
ǎƘŀƭƭ ōŜ ŀŦŦƛȄŜŘ ǘƻ ǘƘŜ ƛƴǎƛŘŜ ƻŦ ǘƘŜ ōƻȄ ƭƛŘΦ 9ŀŎƘ ǎŜǘ ƻŦ ǘƻƻƭǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǿƛǘƘ 
ǿƘƛŎƘ ƛǘ ƛǎ ŀǎǎƻŎƛŀǘŜŘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀ ŘŜǘŀƛƭŜŘ ǎŎƘŜŘǳƭŜ ƻŦ ǘƘŜ ǘƻƻƭǎ ǎǳǇǇƭƛŜŘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ !ǎπ.ǳƛƭǘ 5ƻŎǳƳŜƴǘǎΦ 
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MECHANICAL AND ELECTROMECHANICAL EQUIPMENT 

 

1.1 SCOPE AND SUPPLY 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǎŜǘǎ ŦƻǊǘƘ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƎƻǾŜǊƴƛƴƎ ǘƘŜ ŘŜǎƛƎƴΣ ƳŀƴǳŦŀŎǘǳǊŜΣ ǎǳǇǇƭȅΣ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎ ƻŦ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ǿƛǘƘƛƴ ǘƘŜ {ŎƻǇŜ ƻŦ 
²ƻǊƪǎΣ ƴƻǘŀōƭȅΥ 

wŜƘŀōƛƭƛǘŀǘƛǾŜ ǿƻǊƪǎ ŀǘ ǘƘŜ ŜȄƛǎǘƛƴƎ LƴǘŀƪŜ ŀƴŘ ǎŜǿŜǊŀƎŜ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ǘǊŜŀǘƳŜƴǘ 
ŦǊƻƳ мслΣлллƳоκŘŀȅ ǘƻ ǘƘŜ ŘŜǎƛƎƴ ƭŜǾŜƭ ƻŦ нплΣлллƳоκŘŀȅ ƛƴŎƭǳŘƛƴƎ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻΤ ŦƛǊŜπŦƛƎƘǘƛƴƎ 
ǎȅǎǘŜƳΣ ǊŀƪƛƴƎ ǳƴƛǘΣ ǘǊŀǎƘ ǎŎǊŜŜƴǎΣ ƭŜǾŜƭ ǎŜƴǎƻǊǎΣ Ŧƭƻǿ ƳŜǘŜǊǎΣ ƎǳŀǊŘ ǊŀƛƭǎΣ ƴŜǿ ŦƭǳǎƘƛƴƎ ǳƴƛǘǎ нόмҌмύ 
ǿƛǘƘ ƴŜǿ ǇƛǇŜǿƻǊƪΣ ǎƻƭŜƴƻƛŘ ǾŀƭǾŜǎκŀŎǘǳŀǘƻǊǎΣ ƴŜǿ ƛƴǘŀƪŜ ŎƻƴǘǊƻƭ ǇŜƴǎǘƻŎƪǎ ǿƛǘƘ ǇƛǇŜǿƻǊƪΣ ƳƻǘƻǊǎ 
ŀŎǘǳŀǘƻǊǎΣ ƴŜǿ {ǘŀƛƴƭŜǎǎπǎǘŜŜƭ ƛƴǘŜǊƳŜŘƛŀǘŜ ƳŜŎƘŀƴƛŎŀƭƭȅ ǊŀƪŜŘ ōŀǊ ǎŎǊŜŜƴǎ ǿƛǘƘ нрƳƳ ōŀǊ ǎǇŀŎƛƴƎΣ 
ǊŜǇƭŀŎŜƳŜƴǘ ŀƴŘ ƳƻŘƛŦƛŎŀǘƛƻƴ ŀƴŘ ƴŜǿ ǿƻǊƪǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ /ǳǇ ǎŎǊŜŜƴ ŀǎǎŜƳōƭȅΣ ŘǊǳƳ ǎŎǊŜŜƴΣ ǿŀǘŜǊ 
ƧŜǘ ǎǇǊŀȅ ǎȅǎǘŜƳΣ ŎƻƴǘǊŀπƻǇŜǊŀǘƛƴƎ ǎŎǊŜŜƴ ōǊǳǎƘ ŀǎǎŜƳōƭȅΣ ǘǊŀǎƘ ŘƛǎŎƘŀǊƎŜ ƘƻǇǇŜǊ ǊƻǘŀǊȅ ǎǘǊŀƛƴŜǊ 
ŜǉǳƛǇƳŜƴǘ ŦƻǊ ŜŀŎƘ /ǳǇ ǎŎǊŜŜƴΣ aƻŘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŎƛǾƛƭ ǿƻǊƪǎ ǘƻ ǎǳƛǘ ƴŜǿ ŜƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ 
ŜǉǳƛǇƳŜƴǘ ŀǎ ƴŜŎŜǎǎŀǊȅΣ ŀƴȅ ƻǘƘŜǊ ǿƻǊƪǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƳŀƪŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŦǳƴŎǘƛƻƴ ŀǎ ƛƴǘŜƴŘŜŘΦ 

! ƴŜǿ ŘǳǇƭƛŎŀǘŜŘ ǎŜǿŜǊŀƎŜ ǘǊŜŀǘƳŜƴǘ tƭŀƴǘ ŘŜǎƛƎƴŜŘ ŦƻǊ нплΣлллƳоκŘŀȅΦ ¢Ƙƛǎ ƴŜǿ Ǉƭŀƴǘ ǎƘƻǳƭŘ ōŜ 
ŀǎ ƛŘŜƴǘƛŎŀƭ ŀǎ ǇƻǎǎƛōƭŜ ǿƛǘƘ ǘƘŜ ŜȄƛǎǘƛƴƎ ǳƴƛǘ ŎƻƳǇǊƛǎƛƴƎ ƻŦ ǎƛƳƛƭŀǊ ŦŜŀǘǳǊŜǎ ƛƴ ǘŜǊƳǎ ƻŦ ǊŀǘƛƴƎ ŀƴŘ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ŜŀǎŜ ƻŦ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŎƻƴǘǊƻƭ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎΦ    

¢ƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŎƻƳǇƭŜƳŜƴǘ ǎƘŀƭƭ ōŜ ǊŜŀŘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ά/ƻƳƳƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ 
ǎǳǇǇƭȅ ƻŦ ǇƛǇŜǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘέΦ 

¢ƘŜ ǎǇŜŎƛŦƛŎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ǉǳŀƴǘƛǘƛŜǎ ŀƴŘ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀǊŜ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ 5ǊŀǿƛƴƎǎ 
ŀƴŘ ƛƴ ǘƘŜ .ƛƭƭ ƻŦ vǳŀƴǘƛǘƛŜǎΦ ¢ƘŜ ǿƻǊƪǎ ǘƻ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴŎƭǳŘŜ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜΣ ǎƘƻǇ ǘŜǎǘƛƴƎΣ 
ǘǊŀƴǎǇƻǊǘΣ ǎǘƻǊŀƎŜ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŦƛŜƭŘ ǘŜǎǘƛƴƎ ŀƴŘ ƳƻōƛƭƛȊŀǘƛƻƴ ƻŦ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǘƻ ǘƘŜ ǎƛǘŜΦ 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ōǳǘ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜ ƴƻǘ ƛƴǘŜƴŘŜŘ 
ǘƻ ƎƛǾŜ ŀƭƭ ŘŜǘŀƛƭǎ ƻǊ ǘƻ ŘŜǎŎǊƛōŜ ŀƭƭ ƳƛƴƻǊ ƛǘŜƳǎ ǊŜǉǳƛǊŜŘΦ IƻǿŜǾŜǊΣ ǘƘŜ ǎǳǇǇƭȅ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƭƭ ǇŀǊǘǎ 
ŀƴŘ ƳŀǘŜǊƛŀƭǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ŎƻƳǇƭŜǘŜ ŀƴŘ ƛǎ ƘŀƴŘŜŘ ƻǾŜǊ 
ƛƴ ǇǊƻǇŜǊ ǿƻǊƪƛƴƎ ƻǊŘŜǊΣ ǎƻ ǘƘŀǘ ƛǘ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ƻǇŜǊŀǘŜ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅΦ 

aŀǘŜǊƛŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǎǘŀǘŜŘ ƛƴ ǘƘŜ ǇǊŜǎŜƴǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻǊ ǿƛǘƘƛƴ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ŎƛǘŜŘΣ ǎƘƻǳƭŘ ōŜ 
ǊŜƎŀǊŘŜŘ ŀǎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

bƻǘǿƛǘƘǎǘŀƴŘƛƴƎ ŀƴȅ ŀǇǇǊƻǾŀƭ ƎƛǾŜƴ ƻǊ ƛƳǇƭƛŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ƛǘ ǎƘŀƭƭ ǊŜƳŀƛƴ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ŎƻƴŦƻǊƳΣ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎΣ ǘƻ ǘƘŜ 
ǎǇŜŎƛŦƛŜŘ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŦǊƻƳ ǊŜŎƻƎƴƛȊŜŘ ōǊŀƴŘ ŀƴŘ ƘŀǾŜ ƘƻƳƻƭƻƎŀǘƛƻƴ ŘƻŎǳƳŜƴǘǎΦ ¢Ŝǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ 
ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

¢ƘŜ ǿƻǊƪǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ŎƻǊǊƻǎƛƻƴΣ ŜƴǘǊȅ ƻŦ ƛƴǎŜŎǘǎ ŀƴŘ ǾŜǊƳƛƴΣ ŜƴǘǊȅ ƻŦ ŘƛǊǘ 
ŀƴŘ Řǳǎǘ ŀƴŘ ƳƛƴƛƳƛȊŜ Ǌƛǎƪ ŀƴŘ ŘŀƳŀƎŜ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŦƛǊŜΦ tƭŀƴǘ ǎƘŀƭƭ ōŜ ƻǇŜǊŀǘŜŘ ǿƛǘƘƻǳǘ ǳƴŘŜǊ 
ǾƛōǊŀǘƛƻƴ ŀƴŘ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ƳŀȄƛƳǳƳ ǎǘǊŜǎǎŜǎ ǳƴŘŜǊ ǘƘŜ Ƴƻǎǘ ǎŜǾŜǊŜ 
ŎƻƴŘƛǘƛƻƴǎ ƻŦ ƴƻǊƳŀƭ ǎŜǊǾƛŎŜ ŀŦǘŜǊ ǘƘŜ ƭƻǎǎ ŘǳŜ ǘƻ ŀƴȅ ŎƻǊǊƻǎƛƻƴ ŀƭƭƻǿŀƴŎŜ ƻǊ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘŜǎǘ 
ŎƻƴŘƛǘƛƻƴ ƛƴŎƭǳŘƛƴƎ ŀƴȅ ŎƻǊǊƻǎƛƻƴ ŀƭƭƻǿŀƴŎŜǎΦ 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŎƻƳǇƭŜǘŜ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎΣ ƛƴŎƭǳŘƛƴƎ ŀƭƭ ƳŀǘŜǊƛŀƭǎΣ ǇŀǊǘǎΣ ŜǘŎΦΣ ǎƻ ŀǎ 
ǘƻ ǇǊƻǾƛŘŜ ǎŀǘƛǎŦŀŎǘƻǊȅ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƻǇŜǊŀǘƛƻƴΣ ŜǾŜƴ ǘƘƻǳƎƘ ǎǳŎƘ ƛǘŜƳǎ Ƴŀȅ ƴƻǘ ōŜ ǎǇŜŎƛŦƛŎŀƭƭȅ 
ƳŜƴǘƛƻƴŜŘ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ƻŎǳƳŜƴǘǎ ƻǊ ƻƴ ǘƘŜ 5ǊŀǿƛƴƎǎΦ 



 

роп 

 

!ƭƭ ƴŜŎŜǎǎŀǊȅ ǎǳǇǇƻǊǘΣ ŦƻǳƴŘŀǘƛƻƴ ŀƴŘ ŀƴŎƘƻǊ ōƻƭǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ ¢ƘŜ ǎǳǇǇƭȅ ŀƭǎƻ ƛƴŎƭǳŘŜǎΥ 
ǎǇŀǊŜ ǇŀǊǘǎΣ ƳŀƴǳŦŀŎǘǳǊŜ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ŘǊŀǿƛƴƎǎΣ ŎŀƭŎǳƭŀǘƛƻƴǎ ŀƴŘ Ƴŀƴǳŀƭǎ ǘƻ ǇŜǊƳƛǘ ƻǇŜǊŀǘƛƻƴ 
ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀƭƭ ŘǊŀǿƛƴƎǎΣ ǎŎƘŜƳŜǎ ƻǊ ƻǘƘŜǊ ŜƭŜƳŜƴǘǎ ǘƘŀǘ ƘŜ ƛǎ ƛƴǘŜƴŘŜŘ 
ǘƻ ǎǳōƳƛǘΣ ƴŀƳŜƭȅ ǘƘƻǎŜ ǿƘƛŎƘ ŀŦŦŜŎǘ ǘƘŜ ŎƛǾƛƭ ǿƻǊƪǎΣ ǊŜǎǇƻƴŘƛƴƎ ŦƻǊ ŀƴȅ ŜǊǊƻǊǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ŀƴȅ 
ƛƴŎƻǊǊŜŎǘ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄƛǎǘƛƴƎ ƛƴ ǘƘƻǎŜ ŘƻŎǳƳŜƴǘǎΦ 

LŦ ƛǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŀǘ ŀƴȅ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎǇŜŎƛŦƛŜŘ ŎƻǳƭŘ ōŜ ǎƛƳǇƭƛŦƛŜŘ ǿƛǘƘƻǳǘ ŘŜǘǊƛƳŜƴǘ ǘƻ ƛǘǎ 
ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ǎŀŦŜǘȅΣ Ŧǳƭƭ ǇŀǊǘƛŎǳƭŀǊǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ Ƙƛǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴΦ 

 

PARTICULAR AND GENERAL SCOPE REHABILITATION WORKS. 

 

Raking System 

¢ƘŜ ƛƴƭŜǘ ǿƻǊƪǎ ŎƻƳǇǊƛǎŜǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƻƴŜƴǘǎΥπ 

! ƎǊŀǾƛǘȅ Ŧƭƻǿ ƛƴƭŜǘ ǿƻǊƪǎ ǿƛǘƘ ŀ ŘŜǎƛƎƴ ǇŜŀƪ Ŧƭƻǿ ŎŀǇŀŎƛǘȅ ƻŦ мслΣлллƳоκŘ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ Ƙŀǎ ōŜŜƴ ǇǊƻǾƛŘŜŘΥ 

 

н bƻΦ ǎŎǊŜŜƴǎ ŎƘŀƴƴŜƭǎ ŜŀŎƘ мΦуƳ ǿƛŘŜ ōȅ нΦлƳ ŘŜŜǇΦ 9ŀŎƘ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŎƻŀǊǎŜ ŀƴŘ ŦƛƴŜ ŎƻŀǊǎŜ 
ǎŎǊŜŜƴǎΦ hƴƭȅ ƻƴŜ ǎŜǊƛŜǎ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƳŜŎƘŀƴƛŎŀƭƭȅ ǊŀƪŜŘ ǎŎǊŜŜƴǎΣ ǘƘŜ ƻǘƘŜǊ ƛǎ ƭŜŦǘ ǘƻ ōŜ ǊŀƪŜŘ 
ƳŀƴǳŀƭƭȅΦ 
/ƻƴǎǘŀƴǘ ǾŜƭƻŎƛǘȅ ƎǊƛǘ ŎƘŀƴƴŜƭǎ муƳ ƭƻƴƎ нΦсƳ ǿƛŘǘƘ ŀƴŘ нΦлƳ ŘŜǇǘƘΦ 
tŀǊǎƘŀƭƭ CƭǳƳŜ ŦƻǊ Ŧƭƻǿ ƳŜŀǎǳǊŜƳŜƴǘ  

¢ƘŜǊŜ ŜȄƛǎǘǎ мƴǊ .ƻǎƪŜǊ рллI5 ¢ǊŀǎƘ ǊŀƪŜ ƛƴǎǘŀƭƭŜŘ ƛƴ нллфΦ ¢ƘŜ ǘǊŀǎƘ ǊŀƪŜ Ŏƻƴǎƛǎǘǎ ƻŦ ƻǾŜǊƘŜŀŘ 
ƳƻƴƻǊŀƛƭ ǎȅǎǘŜƳΣ ŀ ǘǊŀǾŜƭƛƴƎ ǘǊƻƭƭŜȅ ŀƴŘ ƎǊƛǇǇŜǊ ǳƴƛǘΦ 

¢ƘŜ ǳƴƛǘ ƛǎ ƴƻ ƭƻƴƎŜǊ ŦǳƴŎǘƛƻƴƛƴƎ ŀǎ ƛƴǘŜƴŘŜŘ ƻǿƛƴƎ ǘƻΤ ǇƻƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǇŀǊǘƛŎǳƭŀǊƭȅ 
ŘŜƎǊŀŘŀǘƛƻƴ ƻŦ ǘƘŜ t[/ ǇŀƴŜƭ ŘǳŜ ǘƻ ǾŀƴŘŀƭƛǎƳ ƻŦ ƳŀƧƻǊ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ŎƻǊǊƻǎƛƻƴΦ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǊŜǇƭŀŎŜ ŜƴǘƛǊŜ ǳƴƛǘ ǿƛǘƘ ŀ ǎƛƳƛƭŀǊ ǎȅǎǘŜƳ ǘƻ ŦǳƴŎǘƛƻƴ ŀǎ ǇŜǊ ƻǊƛƎƛƴŀƭ ŘŜǎƛƎƴΦ   

 

Flushing Pumps 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǊŜǇƭŀŎŜ ŜȄƛǎǘƛƴƎ ŘƛǎǳǎŜŘ ŦƭǳǎƘƛƴƎ ǇǳƳǇǎ ŀǎ ǎǇŜƭǘ ƻǳǘ ƛƴ ǘƘŜ .ƛƭƭǎ ƻŦ vǳŀƴǘƛǘƛŜǎ 
ŀƴŘ ǘƻ ƻǊƛƎƛƴŀƭ ŘŜǎƛƎƴ ŎŀǇŀŎƛǘƛŜǎΦ 

 

Fire-Fighting System 

CƛǊŜŦƛƎƘǘƛƴƎ ǎȅǎǘŜƳ ƛƴǎǘŀƭƭŜŘ ǳƴŘŜǊ tƘŀǎŜ м ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ŘȅǎŦǳƴŎǘƛƻƴŀƭ ŘǳŜ ǘƻ ǇƻƻǊ ŘŜǎƛƎƴ ŀƴŘ 
ǇŀǊǘƛŎǳƭŀǊƭȅ ƭŀŎƪ ƻŦ ŘŜŘƛŎŀǘŜŘ ǿŀǘŜǊ ǎǳǇǇƭȅ ƛƴ ŎŀǎŜ ƻŦ ŜƳŜǊƎŜƴŎȅΦ 

¢ƻ ǘƘƛǎ ŜȄǘŜƴǘΣ ŀ ƴŜǿ ŦƛǊŜŦƛƎƘǘƛƴƎ ǎȅǎǘŜƳ ƛǎ ƘŜǊŜōȅ ǇǊƻǇƻǎŜŘ ŎƻƳǇǊƛǎƛƴƎ ƻŦΥ π 

мƴǊ ŘŜŘƛŎŀǘŜŘ млллл ƭƛǘŜǊǎ ŎƭŜŀƴ ǿŀǘŜǊ ǊŜǎŜǊǾƻƛǊΦ 

мǎǘ ǇǳƳǇ ǎƪƛŘ ŎƻƳǇǊƛǎƛƴƎ ƻŦ aŀƛƴ 9ƭŜŎǘǊƛŎ 5ǊƛǾŜƴ όтр ǘƻ мнл [t{ Ϫ ул aǘǊǎύ Ҍ м aŀƛƴ 5ƛŜǎŜƭ 5ǊƛǾŜƴ όтр 
ǘƻ мнл [t{ Ϫ ул aǘǊǎύ  



 

рор 

 

нƴŘ ǇǳƳǇ ǎƪƛŘ ŎƻƳǇǊƛǎƛƴƎ ƻŦ 9ƭŜŎǘǊƛŎ όόм 9ƭŜŎǘǊƛŎ Ҍ м 5ƛŜǎŜƭύ ŜŀŎƘ ƻŦ Řǳǘȅ мн ǘƻ нл [t{ ŀǘ ул aǘǊǎύ Ҍ  

м 9ƭŜŎǘǊƛŎ WƻŎƪŜȅ ƻŦ о [t{ Ϫ фл aǘǊǎΦ  

¢ƘŜ ŀōƻǾŜ ǎŜǘǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ƛƴ н {ƪƛŘǎΣ ǿƛǘƘ ŀ ŎƻƳƳƻƴ ŦƭƻƻǊκǿŀƭƭ ƳƻǳƴǘŜŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭ 
ǿƛǘƘƛƴ ŀ ŘŜŘƛŎŀǘŜŘ ŦƛǊŜπŦƛƎƘǘƛƴƎ ǇǳƳǇ ƘƻǳǎŜΦ 9ŀŎƘ {ƪƛŘ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ /ƻƳƳƻƴ {ǳŎǘƛƻƴ 
IŜŀŘŜǊ ϧ 5ŜƭƛǾŜǊȅ IŜŀŘŜǊΦ .ƻǘƘ ǘƘŜ ǎƪƛŘǎ ǘƻ ōŜ ǇƻǎƛǘƛƻƴŜŘ ƴŜŀǊŜǎǘ ǇƻǎǎƛōƭŜ Ǉƻǎƛǘƛƻƴ ǘƻ ǘƘŜ ŜȄǘŜƴǘ 
ǘƘŀǘ ǘƘŜƛǊ ƘŜŀŘŜǊǎΤ ǎǳŎǘƛƻƴκŘŜƭƛǾŜǊȅ ōŜ ǳƴƛŦƛŜŘ ŀǘ ǎƛǘŜΦ   

wǳōōŜǊ 9ȄǇŀƴǎƛƻƴ Wƻƛƴǘ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ōƻǘƘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƘŜŀŘŜǊΦ м bƻΦ DŀǘŜ ±ŀƭǾŜ ǘƻ ōŜ 
ǇǊƻǾƛŘŜŘ ƻƴ ǘƘŜ ŘŜƭƛǾŜǊȅ ƘŜŀŘŜǊΦ IŜŀŘŜǊ {ƛȊŜ ǊŜŎƻƳƳŜƴŘŜŘ ƛǎ оллƳƳ ŦƻǊ {ƪƛŘ м ŀƴŘ мллƳƳ ŦƻǊ 
{ƪƛŘ нΦ IŜŀŘŜǊ Ŏŀƴ ōŜ ƛƴ DŀƭǾŀƴƛȊŜŘ LǊƻƴΦ 

9ŀŎƘ tǳƳǇ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƛƴŘƛǾƛŘǳŀƭ DŀǘŜ ±ŀƭǾŜ ƻƴ ǘƘŜ ǎǳŎǘƛƻƴ ŀƴŘ ŘŜƭƛǾŜǊȅ ǎƛŘŜΣ ŀƴŘ 
bƻƴπwŜǘǳǊƴ ƻƴ ǘƘŜ ŘŜƭƛǾŜǊȅ ǎƛŘŜΦ 

 

Logic of Operation: 

tǳƳǇ {ǘŀǊǘ κ {ǘƻǇ ōŀǎŜŘ ƻƴ ǊŜƳƻǘŜ ǎƛƎƴŀƭ ŦǊƻƳ !ƭŀǊƳ ǎȅǎǘŜƳ ŀƴŘ ǿŜƭƭ ŀǎ ǇǊŜǎǎǳǊŜ ǎŜǘǘƛƴƎǎ ƻƴ ǘƘŜ 
ŘŜƭƛǾŜǊȅ ǎƛŘŜΦ 5ŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŀǊŜŀ ƛƴ ŦƛǊŜ ǘƘŜ ǇǳƳǇ ǿƛƭƭ ǎǘŀǊǘΦ 

 

CƻǊ !ǊŜŀ ǿƘŜǊŜ ŘŜƳŀƴŘ ƛǎ ōŜǘǿŜŜƴ тр [t{ ǘƻ мнл [t{ ƻƴƭȅ м aŀƛƴ 9ƭŜŎǘǊƛŎ aŀƛƴ tǳƳǇ ǿƛƭƭ ǊǳƴΦ 
 

CƻǊ !ǊŜŀ ǿƘŜǊŜ ŘŜƳŀƴŘ ƛǎ ннл [t{ ƻƴƭȅ м 9ƭŜŎǘǊƛŎ Ҍ м aŀƛƴ 5ƛŜǎŜƭ tǳƳǇ ǿƛƭƭ ǊǳƴΦ 
 

CƻǊ !ǊŜŀ ǿƘŜǊŜ ŘŜƳŀƴŘ ƛǎ мн ǘƻ нл [t{ м bƻΦ {Ƴŀƭƭ 9ƭŜŎǘǊƛŎ tǳƳǇ ǿƛƭƭ ǊǳƴΦ Lƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ǇƻǿŜǊ 
ǎǳǇǇƭȅΣ м bƻΦ {Ƴŀƭƭ 5ƛŜǎŜƭ ǇǳƳǇ ǿƛƭƭ ǊǳƴΦ 
 

CƻǊ ǇƛǇŜ ƭŜŀƪŀƎŜǎ ŀƴŘ ƳƛǎŎŜƭƭŀƴŜƻǳǎ ǳǎŜ WƻŎƪŜȅ 9ƭŜŎǘǊƛŎ ƻŦ о [t{ ǿƛƭƭ ǊǳƴΣ ǘƘƛǎ ǿƛƭƭ ǎǘŀǊǘ ōŀǎŜŘ ƻƴ 
ǇǊŜǎǎǳǊŜ ǎǿƛǘŎƘΣ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƭƛƴŜ ǇǊŜǎǎǳǊŜΦ 
 

Lƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ǊŜƳƻǘŜ ǎƛƎƴŀƭ ŦǊƻƳ ǘƘŜ ŀƭŀǊƳ ǎȅǎǘŜƳ όŘǳŜ ǘƻ Ŧŀǳƭǘ ƻǊ ƻǘƘŜǊǿƛǎŜύΣ ōǳǘ ƭƛƴŜ 
ǇǊŜǎǎǳǊŜ ŘǊƻǇǎ ƭŜǎǎ ǘƘŀƴ т ōŀǊΣ ǘƘŜƴ м ƴƻΦ {Ƴŀƭƭ ŜƭŜŎǘǊƛŎ ǇǳƳǇ ǘƻ ǊǳƴΣ ƛŦ ǘƘŜ ǘƛƭƭ ǘƘŜ ƭƛƴŜ ǇǊŜǎǎǳǊŜ 
ŘǊƻǇǎ ƭŜǎǎ ǘƘŀƴ с ōŀǊ ǘƘŜƴ м bƻΦ aŀƛƴ 9ƭŜŎǘǊƛŎ tǳƳǇ ǘƻ ǊǳƴΣ ŦƻǊ ŦǳǊǘƘŜǊ ǊŜŘǳŎǘƛƻƴ ƛƴ ƭƛƴŜ ǇǊŜǎǎǳǊŜ 
м bƻΦ aŀƛƴ ŜƭŜŎǘǊƛŎ ŀƴŘ м bƻΦ aŀƛƴ 5ƛŜǎŜƭ ŀƭƻƴƎ м bƻΦ {Ƴŀƭƭ 9ƭŜŎǘǊƛŎ ǘƻ ǊǳƴΦ ¦Ǉƻƴ ƭƛƴŜ ǇǊŜǎǎǳǊŜ 
ǊŜŀŎƘƛƴƎ ōŀŎƪ ǘƻ у ōŀǊΣ ǘƘŜ ǇǳƳǇǎ ǘƻ ǎǘƻǇ ƛƴ ǊŜǾŜǊǎŜ ǎŜǉǳŜƴŎŜΦ 

wŜǉǳƛǊŜŘ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ κ ǇǊƻǾƛǎƛƻƴ ƛƴ ǘƘŜ ǇŀƴŜƭ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ 5Ǌȅ wǳƴ tǊƻǘŜŎǘƛƻƴ ŀǾŀƛƭŀōƭŜΦ 
aŀƴǳŀƭ {ǘŀǊǘ κ {ǘƻǇ ŀƴŘ 9ƳŜǊƎŜƴŎȅ tǳǎƘ .ǳǘǘƻƴ ǘƻ ōŜ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ǇŀƴŜƭΦ tŀƴŜƭ Ŏŀƴ ōŜ Lt ррΦ 

!ƭƭ IƻǊƛȊƻƴǘŀƭ /ƻƴǎǘǊǳŎǘƛƻƴ tǳƳǇ ǘƻ ōŜ ǿƛǘƘ /ŀǎǘ LǊƻƴ /ŀǎƛƴƎ ŀƴŘ .ǊƻƴȊŜ LƳǇŜƭƭŜǊ ǿƛǘƘ {ƘŀŦǘ ƛƴ      
{ǘŀƛƴƭŜǎǎ {ǘŜŜƭΦ 

/ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ŀƭƭ ±ŜǊǘƛŎŀƭ tǳƳǇǎ ǎƘŀƭƭ ōŜ ƛƴ {ǘŀƛƴƭŜǎǎ {ǘŜŜƭΦ   

aƻǘƻǊ ǘƻ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǎǳǇǇƭȅ ŎƻƴŘƛǘƛƻƴ ƻŦ пмр±κоtƘκрлI½Φ aƻǘƻǊ ǘƻ ōŜ ¢9C/ ŀƴŘ ŎƻƳǇƭȅ ǿƛǘƘ 
Lt ррΦ 

²ƘŜǊŜ ǇƻǎǎƛōƭŜΣ ŀƴŘ ǘƘƛǎ ƳŀƴŘŀǘƻǊȅΣ ǎŜǘ {ǳǇǇƭƛŜǊ Ƴǳǎǘ ƘŀǾŜ ǿƻǊƪ ǎƘƻǇ κ ǿŀǊŜƘƻǳǎŜ κ {ŜǊǾƛŎŜ 
ǘŜŀƳ ǿƛǘƘƛƴ YŜƴȅŀΣ ǘƻ ƻŦŦŜǊ ōŀŎƪ ǳǇ ǎŜǊǾƛŎŜ ŦƻǊ ŎƭƛŜƴǘΦ 



 

рос 

 

 

Intake Flow Control Penstocks 

tŜƴǎǘƻŎƪǎ Ŏƻƴǎƛǎǘ ƻŦ ƳƻǳƴǘƛƴƎ ŦǊŀƳŜ ǿƛǘƘ ŘƛǎŎ ŀƴŘ ǇŜŘŜǎǘŀƭ ŀŎǘǳŀǘƻǊ ƻǊ ¢ƘǊǳǎǘ .ǊƛŘƎŜ ǿƛǘƘ Ƴŀƴǳŀƭ  
ŘǊƛǾŜΤ ǿƛǘƘ ǘǊŀƴǎƳƛǎǎƛƻƴ ƎŜŀǊ ƻǊ ŜƭŜŎǘǊƛŎ ŘǊƛǾŜΦ 

tŜƴǎǘƻŎƪ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ŀƴŘ ƛƴ ǾƛŜǿ ƻŦ ǘƘŜ ƻōǘŀƛƴƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴǎΥ 

CǊŀƳŜ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ !L{L омс ƭ 

5ƛǎŎ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ !L{L омс ƭ 

{ŜŀƭƛƴƎ 9t5a 

{ƭƛŘŜ Ǌŀƛƭǎ ǇƭŀǎǘƛŎ ƳŀǘŜǊƛŀƭ 

.ƻƭǘǎΣ ƴǳǘǎΣ ǿŀǎƘŜǊǎ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ !п 

¢ƘǊǳǎǘ ōǊƛŘƎŜ ƻǊ ǇŜŘŜǎǘŀƭ ƳƛƭŘ ǎǘŜŜƭ 

{ǘŜƳ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ !L{L омс ƭ 

{ǘŜƳ ƴǳǘ ōǊƻƴȊŜ 

[ŜŀƪŀƎŜ ǊŀǘŜǎ ƻŦ ǇŜƴǎǘƻŎƪǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ 5Lb мфрсфπпΦ 9ƭŜŎǘǊƛŎ ŀŎǘǳŀǘƻǊǎΣ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

¢ƘŜ ŜƭŜŎǘǊƛŎ ŀŎǘǳŀǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ά!ǳƳŀ aŀǘƛŎέ ǘȅǇŜ ƻǊ ǎƛƳƛƭŀǊΦ 

9ŀŎƘ ŀŎǘǳŀǘƻǊ ƛƴŎƭǳŘŜǎ ƎŜŀǊōƻȄΣ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊΣ ŎƻƴǘǊƻƭ ǳƴƛǘ ŀƴŘ ƘŀƴŘπǿƘŜŜƭΦ 

¢ƘŜ ŀŎǘǳŀǘƻǊ ǘƻǊǉǳŜ ǎƘŀƭƭ ōŜ рл҈ ŀōƻǾŜ ǘƘŜ ƳŀȄƛƳǳƳ ǘƻǊǉǳŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ǎŀŦŜ 
ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ   ŎƻƴŎŜǊƴƛƴƎ ǾŀƭǾŜΦ 

DŜŀǊōƻȄ ǎƘŀƭƭ ōŜ ǘƛƎƘǘ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ƭƛŦŜǘƛƳŜ ƭǳōǊƛŎŀǘƛƻƴΦ 

¢ƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ƻŦ ǘƘǊŜŜπǇƘŀǎŜ ŀǎȅƴŎƘǊƻƴƻǳǎ ǘȅǇŜΣ ǿƛǘƘ ǎǉǳƛǊǊŜƭπŎŀƎŜ ǊƻǘƻǊΣ ŦƻǊ ŀ 
ǾƻƭǘŀƎŜ ƻŦ плл ±Σ ŀǘ рл IȊΣ ŀƴŘ ǿƛǘƘ Ŏƭŀǎǎ C ƻŦ ƛƴǎǳƭŀǘƛƻƴΦ 

CƻǊ ƳƻǘƻǊ ǇǊƻǘŜŎǘƛƻƴΣ ǘƘǊŜŜ ǘƘŜǊƳƻπǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƛƴ ǘƘŜ ǿƛƴŘƛƴƎǎΦ 

!ƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ǎǿƛǘŎƘ ŎƻƳǇŀǊǘƳŜƴǘΦ 

!ŎǘǳŀǘƻǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŎƻǳƴǘŜǊ ƎŜŀǊ ƭƛƳƛǘ ǎǿƛǘŎƘƛƴƎ ŦƻǊ ŜƴŘ ŎƭƻǎŜŘκƻǇŜƴ 
Ǉƻǎƛǘƛƻƴǎ ŀƴŘ ǿƛǘƘ ǘǊƛǇǇƛƴƎ ǘƻǊǉǳŜ ŦƻǊ ŎƭƻǎƛƴƎκƻǇŜƴƛƴƎ ŘƛǊŜŎǘƛƻƴǎΦ 

¢ƘŜ ŀŎǘǳŀǘƻǊ ŎƻƴǘǊƻƭ ǳƴƛǘ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

wŜǾŜǊǎƛƴƎ ŎƻƴǘŀŎǘƻǊǎ ƳŜŎƘŀƴƛŎŀƭƭȅ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭƭȅ ƛƴǘŜǊƭƻŎƪŜŘΤ 

[ƻŎŀƭ ŎƻƴǘǊƻƭǎ ǿƛǘƘ ǇǳǎƘπōǳǘǘƻƴǎ ǘƻ ƻǇŜƴπǎǘƻǇπŎƭƻǎŜΤ 

[ƻŎƪŀōƭŜ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘΣ ƭƻŎŀƭπƻŦŦπǊŜƳƻǘŜΤ 

LƴŘƛŎŀǘƛƻƴ ƭƛƎƘǘǎ ŦƻǊ ŜƴŘ Ǉƻǎƛǘƛƻƴǎ ŀƴŘ ŦŀǳƭǘΤ 

LƴǇǳǘǎ ǘƻ ƻǇŜƴπǎǘƻǇπŎƭƻǎŜΣ ƎŀƭǾŀƴƛŎŀƭƭȅ ƛǎƻƭŀǘŜŘ Ǿƛŀ ƻǇǘƻπƛǎƻƭŀǘƻǊΤ 

hǳǘǇǳǘ ǎƛƎƴŀƭǎ ŦƻǊ ŜƴŘ Ǉƻǎƛǘƛƻƴǎ ŎƭƻǎŜŘκƻǇŜƴΣ ǿƛǘƘ ǇƻǘŜƴǘƛŀƭπŦǊŜŜΣ ƎƻƭŘπǇƭŀǘŜŘ ǊŜƭŀȅ ŎƻƴǘŀŎǘǎΤ 

hǳǘǇǳǘ ǎƛƎƴŀƭǎ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ ƭƻŎŀƭκǊŜƳƻǘŜΣ ǿƛǘƘ ǇƻǘŜƴǘƛŀƭπŦǊŜŜΣ ƎƻƭŘπǇƭŀǘŜŘ ǊŜƭŀȅ ŎƻƴǘŀŎǘǎΤ 

aƻƴƛǘƻǊ ǊŜƭŀȅ ǿƛǘƘ ǇƻǘŜƴǘƛŀƭπŦǊŜŜΣ ƎƻƭŘπǇƭŀǘŜŘ ŎƻƴǘŀŎǘǎ ŦƻǊ ŎƻƭƭŜŎǘƛǾŜ Ŧŀǳƭǘ ǎƛƎƴŀƭΤ 



 

рот 

 

!ǳǘƻƳŀǘƛŎ ǇƘŀǎŜ ŎƻǊǊŜŎǘƛƻƴΤ 

9ƭŜŎǘǊƻƴƛŎ Ǉƻǎƛǘƛƻƴ ǘǊŀƴǎƳƛǘǘŜǊΣ п π нл Ƴ!Σ ƛƴ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ ǊŜŘǳŎǘƛƻƴ ƎŜŀǊƛƴƎΦ 

!ŎǘǳŀǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƘŀƴŘπǿƘŜŜƭ ŦƻǊ Ƴŀƴǳŀƭ ƻǇŜǊŀǘƛƻƴΣ ǿƘƛŎƘ 
ŘƻŜǎ ƴƻǘ ǊƻǘŀǘŜ ŘǳǊƛƴƎ ƳƻǘƻǊ ƻǇŜǊŀǘƛƻƴΦ 

!ƭƭ ŀŎǘǳŀǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ŜƴŎƭƻǎǳǊŜ ǇǊƻǘŜŎǘƛƻƴ Lt суΦ 

¢ƘŜ ŎƻǊǊƻǎƛƻƴ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜ ŀŎǘǳŀǘƻǊǎ ǎƘŀƭƭ ōŜ 
ǎǳƛǘŀōƭŜ ŦƻǊ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘΦ aŀƴǳŀƭ 
ŀŎǘǳŀǘƻǊǎΥ 

¢ƘŜ Ƴŀƴǳŀƭ ŀŎǘǳŀǘƻǊ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀ ƎŜŀǊōƻȄ ŀƴŘ ŀƴ ƻǇŜǊŀǘƛƴƎ ŘŜǾƛŎŜΦ 

¢ƘŜ ƎŜŀǊōƻȄ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƭƛŦŜǘƛƳŜ ƭǳōǊƛŎŀǘƛƻƴ ŀƴŘ ŜƴŎƭƻǎǳǊŜ Ŏƭŀǎǎ Lt суΦ 

¢ƘŜ ƻǇŜǊŀǘƛƴƎ ŘŜǾƛŎŜ ǎƘŀƭƭ ōŜ ŀ ƘŀƴŘπǿƘŜŜƭΣ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎǳǇǇƻǊǘΦ 

hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ Ƴŀƴǳŀƭ ŀŎǘǳŀǘƻǊ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀ ƎŜŀǊōƻȄ ŀƴŘ ŀƴ ƻǇŜǊŀǘƛƴƎ ŘŜǾƛŎŜΦ 

¢ƘŜ ƎŜŀǊōƻȄ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƭƛŦŜǘƛƳŜ ƭǳōǊƛŎŀǘƛƻƴ ŀƴŘ ŜƴŎƭƻǎǳǊŜ Ŏƭŀǎǎ Lt суΦ ¢ƘŜ ƻǇŜǊŀǘƛƴƎ 
ŘŜǾƛŎŜ ǎƘŀƭƭ ōŜ ŀ ƘŀƴŘπǿƘŜŜƭΣ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎǳǇǇƻǊǘΦ 

¢ƘŜ Ƴŀƴǳŀƭ ŀŎǘǳŀǘƻǊǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƭƛƳƛǘ ǎǿƛǘŎƘŜǎ ŦƻǊ ƻǇŜƴ ŀƴŘ ŎƭƻǎŜŘ ǇƻǎƛǘƛƻƴǎΦ 

 

Actuated Penstocks for the Cup Screens 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴǎǇŜŎǘΣ ǊŜƳƻǾŜ ŀƴŘ ǎǘƻǊŜ ŀǎ ŘƛǊŜŎǘŜŘ ŀƭƭ ǘƘŜ пƴǊǎ ŀŎǘǳŀǘŜŘ ǇŜƴǎǘƻŎƪǎ ŦƻǊ ǘƘŜ 
/ǳǇ ǎŎǊŜŜƴ ŀƴŘ ǊŜǇƭŀŎŜ ŀǎ ƴŜŎŜǎǎŀǊȅ ǿƛǘƘ ƴŜǿ ǳƴƛǘǎΦ  

 

Cup Screens 

¢ƘŜ /ǳǇ {ŎǊŜŜƴǎ ŀǊŜ ŀƴ ŜŦŦŜŎǘƛǾŜ ƳŜŀƴǎ ŦƻǊ ŦƛƴŜ ǎŎǊŜŜƴƛƴƎ ƻŦ Ǌŀǿ ǎŜǿŜǊŀƎŜΦ ¢ƘŜȅ ŀǊŜ ǳǎŜŘ ƛƴ ŀƭƭ 
ǘȅǇŜǎ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴ ǿƘŜǊŜ Ŏƻƴǘƛƴǳƻǳǎ ǎŎǊŜŜƴƛƴƎ ƛǎ ǊŜǉǳƛǊŜŘ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜ ŘƻǿƴǎǘǊŜŀƳ 
ŜǉǳƛǇƳŜƴǘ ƛǎ ŜǎǎŜƴǘƛŀƭΦ 

5ŜōǊƛǎ ƛƴ ǘƘŜ Ŧƭƻǿ Ŏŀƴ ƻǾŜǊōǳǊŘŜƴ ŀƴŘ ŘŀƳŀƎŜ ǊƻǘŀǘƛƴƎ ǎŎǊŜŜƴǎΣ ŎŀǳǎŜ ǎŜǊƛƻǳǎ ŘŀƳŀƎŜ ǘƻ ǘƘŜ 
ǎŜǿŜǊŀƎŜ ǘǊŜŀǘƳŜƴǘ tƭŀƴǘΦ ¢ƘŜ /ǳǇ {ŎǊŜŜƴǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀƴŘ ǊŜƭƛŀōƭȅ ŦƛƭǘŜǊ 
ƛƴŦƭǳŜƴǘ ǎŜǿŜǊŀƎŜ ŀƴŘ ŘƛǎŎƘŀǊƎŜŘ ǊŜƳƻǾŜŘ ŘŜōǊƛǎ ƛƴǘƻ ŀǇǇǊƻǇǊƛŀǘŜ ƘŀƴŘƭƛƴƎ ǘǊƻǳƎƘΦ 

{ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ /ǳǇ {ŎǊŜŜƴǎ ǎƘŀƭƭ ǇƻǎǎŜǎǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŜŀǘǳǊŜǎΥ 

{ŎǊŜŜƴǎ ŀǊŜ ōǳƛƭǘ ǘƻ ǎǇŜŎƛŦƛŎ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ Ŧƭƻǿ ƳŜǎƘ ŀǇŜǊǘǳǊŜǎΣ ŀƴŘ ŘŜōǊƛǎ ƻǊ ǎŜǿŜǊŀƎŜ ƘŀƴŘƭƛƴƎ 

CǊŀƳŜ ƳŀǘŜǊƛŀƭǎ ƻŦ Ƴŀƛƴƭȅ ǎǘŜŜƭ όŜǇƻȄȅ ŎƻŀǘŜŘύ ƻǊ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ όолп[Σ омс[ 5ǳǇƭŜȄ ƻǊ ƻǘƘŜǊǎ 

aŀƛƴ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ǎŜŀƭ ƻŦ ǘƘŜ ƴŜƻǇǊŜƴŜ ǘƻ ǇǊŜǾŜƴǘ ōȅǇŀǎǎƛƴƎ ƻŦ ŘŜōǊƛǎ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŜ ƳŜǎƘ ŀǇŜǊǘǳǊŜΣ 

±ŀǊƛŀōƭŜ CǊŜǉǳŜƴŎȅ 5ǊƛǾŜǊ ό±C5ύ ƳƻǘƻǊǎ ƛƴŎƻǊǇƻǊŀǘŜ ƳǳƭǘƛǇƭŜ ǎǇŜŜŘǎ ǘƻ ǇǊƻǾƛŘŜ ŦƭŜȄƛōƛƭƛǘȅ ŘǳǊƛƴƎ 
ǾŀǊȅƛƴƎ Ŧƭƻǿ ŎƻƴŘƛǘƛƻƴǎΣ 

{ƘŀŦǘ ƳƻǳƴǘŜŘ ŘǊƛǾŜǎ ǊŜŘǳŎŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ŜƭƛƳƛƴŀǘŜ ŘǊƛǾŜ ǎǇǊƻŎƪŜǘǎΣ ŎƘŀƛƴǎ ŀƴŘ ŎƘŀƛƴ ƎǳŀǊŘΣ 

5ǳŀƭ ǎǇǊŀȅ ƘŜŀŘŜǊǎ ǘƻ ǇǊƻǾƛŘŜ ƻǾŜǊƭŀǇǇƛƴƎ ŎƻǾŜǊŀƎŜ ŀƴŘ ǊŜŘǳŎŜ ǇǊŜǎǎǳǊŜ ŀƴŘ ǾƻƭǳƳŜ ŦƻǊ ŎƭŜŀƴƛƴƎΣ 

aŀƛƴ ǎƘŀŦǘ ǿƛǘƘ ŀƴǘƛπŦǊƛŎǘƛƻƴ ōŜŀǊƛƴƎǎ ŦƻǊ ǊŜƭƛŀōƭŜ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǊŜŘǳŎǘƛƻƴ ƛƴ ƳŀƛƴǘŜƴŀƴŎŜ 



 

роу 

 

ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

IǳƳŀƴ aŀŎƘƛƴŜ LƴǘŜǊŦŀŎŜ όIaLύ ǘƻǳŎƘǎŎǊŜŜƴ ŎƻƴǘǊƻƭ ƻǊ 5/{ ƳƻƴƛǘƻǊƛƴƎ 

¢ƘŜǊŜ ŀǊŜ пƴǊǎ ŎǳǇ ǎŎǊŜŜƴǎ ƛƴǎǘŀƭƭŜŘ ƛƴ нллфΣ ǿƘƛŎƘ ŀǊŜ ƛƴ ǇƻƻǊ ǎŜǊǾƛŎƛƴƎ ŎƻƴŘƛǘƛƻƴΦ ¢ƘŜǎŜ ǎƘŀƭƭ ōŜ 
ǊŜǇƭŀŎŜŘ ǿƛǘƘ ƴŜǿ ƻƴŜǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǊŜǾƛŜǿ ŎƛǾƛƭ ǿƻǊƪǎ ǘƻ ǎǳƛǘ ŀƴŘ ǎƛƳƛƭŀǊ ǿƻǊƪǎ ŎŀǊǊƛŜŘ 
ƻǳǘ ƛƴ ǘƘŜ ŘǳǇƭƛŎŀǘƛƻƴ ǎȅǎǘŜƳΦ !ƭƭ ǘƘŜ ǎŎǊŜŜƴ ǇŀƴŜƭǎ ŀǊŜ ƛƴ ŘƛƭŀǇƛŘŀǘŜŘ ǎǘŀǘŜ ƻǿƛƴƎ ǘƻ ƳƛǎǎƛƴƎ 
ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ŎƻǊǊƻǎƛƻƴΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǊŜǇƭŀŎŜ ǘƘŜǎŜ ǿƛǘƘ ƴŜǿ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ƛƴ ǎǘŀƛƴƭŜǎǎ 
ǎǘŜŜƭ ŎƻǾŜǊ ǘƻ ƳƛǘƛƎŀǘŜ ŀƎŀƛƴǎǘ ŎƻǊǊƻǎƛǾŜ ǎǘŀǘŜ ŀǘ ǘƘŜ ǎƛǘŜΦ 

 

Jet Water Spray System 

!ƭƭ WŜǘ ǎǇŀȅ ǇǳƳǇ ǎŜǘǎ ŀǊŜ ƛƴ ǇƻƻǊ ǎŜǊǾƛŎƛƴƎ ŎƻƴŘƛǘƛƻƴΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ǊŜǇƭŀŎŜ ŀƭƭ ǘƘŜǎŜ ǿƛǘƘ 
ǘŜŎƘƴƛŎŀƭƭȅ ŀǇǇǊƻǇǊƛŀǘŜ ǇǳƳǇǎ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ǇǳƳǇŜŘ ŦƭǳƛŘ ŀƴŘ ǿŜƭƭπŘŜǎƛƎƴŜŘ ǎǘŀƛƴƭŜǎǎπǎǘŜŜƭ 
ƛƳǇŜƭƭŜǊ 

 

Overhead Crane 

¢ƘŜ ƻǾŜǊƘŜŀŘ ŎǊŀƴŜǎ ŀǊŜ ǘȅǇŜ ǎƛƴƎƭŜ ƎƛǊŘŜǊ ǘǊŀǾŜƭƭƛƴƎ ŎǊŀƴŜ ƻǊ ŘƻǳōƭŜ ƎƛǊŘŜǊ ǘǊŀǾŜƭƭƛƴƎ ŎǊŀƴŜ ŀǎ 
ǎǇŜŎƛŦƛŜŘ ŀōƻǾŜ ŦƻǊ ŜŀŎƘ ŎŀǎŜΦ 

DŜƴŜǊŀƭƭȅΣ ǘƘŜ ƻǾŜǊƘŜŀŘ ŎǊŀƴŜǎ ŀǊǊŀƴƎŜƳŜƴǘ ǎƘŀƭƭ ōŜ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ŘǊŀǿƛƴƎǎΦ IƻǿŜǾŜǊΣ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ǎŀŦŜ ǿƻǊƪƛƴƎ ƭƻŀŘǎΣ ǘƘŜ ǎǇŜŜŘǎΣ ǘƘŜ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ 
ŀƭƭ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƻǾŜǊƘŜŀŘ ŎǊŀƴŜǎ ŀǊŜ ŎƻǊǊŜŎǘƭȅ ǎŜƭŜŎǘŜŘ ŀƴŘ ǇŜǊŦŜŎǘƭȅ ǎǳƛǘŀōƭŜ ŦƻǊ 
ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 

¢ƘŜ ƻǾŜǊƘŜŀŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŜƭŜŎǘǊƛŎ Ƙƻƛǎǘ ƻŦ ǿƛǊŜΣ ŜƭŜŎǘǊƛŎ ǘǊƻƭƭŜȅΣ ǘǊŀǾŜƭƭƛƴƎ ōŜŀƳΣ ŜƭŜŎǘǊƛŎŀƭ 
ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŀƭƭ ƳƻǳƴǘƛƴƎ ŀŎŎŜǎǎƻǊƛŜǎΦ 

9ƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘǊŜŜπǇƘŀǎŜΣ ŀǎȅƴŎƘǊƻƴƻǳǎΣ ǿƛǘƘ ǎǉǳƛǊǊŜƭπŎŀƎŜ ǊƻǘƻǊ ǘȅǇŜΦ ¢ƘŜȅ ǎƘŀƭƭ 
ƘŀǾŜ ǇǊƻǘŜŎǘƛƻƴ Lt рр ŀƴŘ Ŏƭŀǎǎ C ƛƴǎǳƭŀǘƛƻƴΦ 

CƻǊ ōƻǘƘ ƳƻǾŜƳŜƴǘǎΣ ƭƛŦǘƛƴƎ ŀƴŘ ǘǊŀǾŜƭƭƛƴƎΣ ǘǿƻ ǎǇŜŜŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

/ƻƴǘǊƻƭ ƻŦ ǘƘǊŜŜ Ƴƻǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǎǳǎǇŜƴŘŜŘ ǇǳǎƘ ōǳǘǘƻƴ ǳƴƛǘΦ !ƭƭ ǘƘŜ 
ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ƳƻǘƛƻƴǎΦ 

tǊŜŎƛǎŜ ŎƻƴǘǊƻƭ ƻŦ ŀƭƭ ŦǳƴŎǘƛƻƴǎ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŀŎŎǳǊŀǘŜ ǇƻǎƛǘƛƻƴƛƴƎ ƻŦ ƘŜŀǾȅ 
ŎƻƳǇƻƴŜƴǘǎΦ 

 

!ƭƭ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ Ƙƻƛǎǘ ǳƴƛǘΣ ŀǎ ǿŜƭƭ ŀǎ ǎǘŀǊǘŜǊǎΣ 
ŎŀōƭŜǎΣ ŎƻƴǘǊƻƭǎΣ ŜǘŎΦΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΥ 

[ƛƳƛǘ ǎǿƛǘŎƘŜǎ ŦƻǊ ŀƭƭ ƳƻǘƛƻƴǎΤ 

{ǇŜŜŘ ƭƛƳƛǘǎΤ 

hǾŜǊƭƻŀŘ ǇǊƻǘŜŎǘƛƻƴΦ 

¢ƘŜ ǇǊƻŦƛƭŜǎ ƻŦ Ǌǳƴǿŀȅ ŎǊŀƴŜ ǿƛƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ǎǘŜŜƭ ōŜŀƳǎΦ 



 

роф 

 

hƴ ŜŀŎƘ ǇǊƻŦƛƭŜ ǘƘŜǊŜ ƛǎ ŀ ŦǊŜŜ ǿƘŜŜƭ ŀƴŘ ŀ ŘǊƛǾƛƴƎ ǿƘŜŜƭΣ ǘƘŜ ƭŀǘǘŜǊ ōŜƛƴƎ ŘƛǊŜŎǘƭȅ ƭƛƴƪŜŘ ǘƻ ŀ ƎǊƻǳǇ 
ƳƻǘƻǊπƎŜŀǊŜŘπōǊŀƪŜΦ 

tŜƴŘŀƴǘ ǇǳǎƘ ōǳǘǘƻƴ ǎƘƻǳƭŘ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ Ƴŀƛƴ ǎǿƛǘŎƘ ǿƛǘƘ ƪŜȅ ƛƳƳƻōƛƭƛȊŀǘƛƻƴ ŀƴŘ 
ǇǊƻǘŜŎǘƛƻƴ ƴƻǘ ƭŜǎǎ ǘƘŀƴ LtррΦ 

 

Jet Grit Trap Unit 

DǊƛǘ ǊŜƳƻǾŀƭ ƛǎ ŀ ǇǊŜǊŜǉǳƛǎƛǘŜ ƻŦ ŀƴȅ ǿŀǎǘŜǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ tƭŀƴǘ ōŜŦƻǊŜ ƛǘ ŜƴǘŜǊǎ ǘƘŜ ǇƘŀǎŜǎ ƻŦ 
ǘǊŜŀǘƳŜƴǘΦ 

DŜƴŜǊŀƭƭȅΣ ǘƘŜ ƎǊƛǘ ǘǊŀǇ ƛǎ ǳǎŜŘ ŦƻǊΤ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǇǳƳǇǎ ŀƴŘ ƻǘƘŜǊ ŜǉǳƛǇƳŜƴǘ ŦǊƻƳ ŀōǊŀǎƛƻƴΣ 
ǇǊƻǘŜŎǘƛƻƴ ƻŦ ŘƻǿƴǎǘǊŜŀƳ ǎƭǳŘƎŜ ƘŀƴŘƭƛƴƎ ŜǉǳƛǇƳŜƴǘΣ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ŘŜǇƻǎƛǘǎ ƛƴ ǘŀƴƪǎΣ ŎƘŀƴƴŜƭǎ 
ŀƴŘ ǾŜǎǎŜƭǎ ŀƴŘ Ŧƛƴŀƭƭȅ ǊŜŘǳŎŜ ŦƻƻǘǇǊƛƴǘ ŀƴŘ ƭƻǿ ƘŜŀŘ ƭƻǎǎ ƎǊƛǘ ǊŜƳƻǾŀƭΦ  

¢ŜŎƘƴƛŎŀƭƭȅΣ ǿŀǎǘŜǿŀǘŜǊ ŜƴǘŜǊǎ ǘŀƴƎŜƴǘƛŀƭƭȅΣ Ŧƭƻǿ ŀǊƻǳƴŘ ǘƘŜ ǎȅǎǘŜƳΩǎ ǘŀƴƪ ŀƴŘ ŜȄƛǘǎ ǇŀǊŀƭƭŜƭ ǘƻ 
ǘƘŜ ƛƴƭŜǘΦ ¢ǿƻ ǇǊŜǎǎǳǊŜ ȊƻƴŜǎ ŀǊŜ ǎŜǘ ǳǇ ǿƛǘƘƛƴ ǘƘŜ ǘǊŀǇ ŎƘŀƳōŜǊΦ ¢ƘŜ ƻǳǘŜǊ ŎƘŀƳōŜǊ ƛǎ ǉǳƛŜǎŎŜƴǘΣ 
ŀƴŘ ǘƘǳǎ ŀƭƭƻǿǎ ǘƘŜ ƎǊƛǘ ǘƻ ǎŜǘǘƭŜ ƻƴ ǘƘŜ ƛƴŎƭƛƴŜŘ ŎƘŀƳōŜǊ ƻŦ ǘƘŜ ŦƭƻƻǊ ƻŦ ǘƘŜ ŎƘŀƳōŜǊΦ ¢ƘŜ 
ƛƳǇŜƭƭŜǊΩǎ ǇǊŜŘŜǘŜǊƳƛƴŜŘ ǎǇŜŜŘ ǇǊƻŘǳŎŜǎ ǊŀŘƛŀƭ ŦƻǊŎŜǎ ǘƘŀǘ ŀƭƭƻǿ ǘƘŜ ƎǊƛǘ ǘƻ Ŧŀƭƭ ƛƴǘƻ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ 
ƘƻǇǇŜǊΦ ¢ƘŜǎŜ ŦƻǊŎŜǎ ŀƭǎƻ ŀŎǘ ƻƴ ǘƘŜ ƭƛƎƘǘŜǊ ǎƻƭƛŘǎ ǇǊŜǾŜƴǘƛƴƎ ǘƘŜƳ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ǘƘŜ ƘƻǇǇŜǊΦ ¢ƘŜ 
ƭƛƎƘǘŜǊ ǎƻƭƛŘǎ ŀǊŜ ǊŜǘŀƛƴŜŘ ƛƴ ǘƘŜ ¢ǊŜŀǘŜŘ {ŜǿŜǊŀƎŜ 9ŦŦƭǳŜƴǘ Ŧƭƻǿ ŀƴŘ ŎŀǊǊƛŜŘ ǘƻ ǘƘŜ ƎǊƛǘ ǘǊŀǇ ŦƻǊ 
ǇǊƻŎŜǎǎƛƴƎ ƛƴ ŘƻǿƴǎǘǊŜŀƳ ǇǊƻŎŜǎǎŜǎΦ ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ ŀ ƳǳŎƘ ŎƭŜŀƴŜǊ ƎǊƛǘ ōȅ ǇǊŜǾŜƴǘƛƴƎ ƻǊƎŀƴƛŎ 
ŦǊƻƳ ŘǊƻǇǇƛƴƎ ƛƴǘƻ ǘƘŜ ƎǊƛǘ ƘƻǇǇŜǊΦ ¢ƘŜ ƎǊƛǘ ƛǎ ǊŜƳƻǾŜŘ ǘƻ ŀ ǿŀǎƘƛƴƎΣ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀƴŘ ŘŜǿŀǘŜǊƛƴƎ 
tƭŀƴǘ ǳǎƛƴƎ ŀ ǇǳƳǇ ǎȅǎǘŜƳΦ 

¢ƘŜ WŜǘ DǊƛǘ ¢ǊŀǇ ¦ƴƛǘ Ƴǳǎǘ ŎƻƴŦƛǊƳ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜŦŦƛŎƛŜƴŎȅΥ π 

фл҈ ǊŜƳƻǾŀƭ ŦƻǊ ƎǊƛǘ ƭŀǊƎŜǊ ǘƘŀƴ рл ƳŜǎƘΣ 

ур҈ ǊŜƳƻǾŀƭ ŦƻǊ ƎǊƛǘ ƭŀǊƎŜǊ ǘƘŀƴ тл ƳŜǎƘ ōǳǘ ƭŜǎǎ ǘƘŀƴ рл ƳŜǎƘ 

тр҈ ƎǊƛǘ ǊŜƳƻǾŀƭ ƻŦ ƎǊƛǘ ƭŀǊƎŜǊ ǘƘŀƴ млл ƳŜǎƘ ōǳǘ ƭŜǎǎ ǘƘŀƴ тл ƳŜǎƘ   

 

Grit Screw Classifiers 

¢ƘŜ ƎǊƛǘ ǎŎǊŜǿ ŎƭŀǎǎƛŦƛŜǊǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǳǎŜŘ ŦƻǊΤ ǎŜǇŀǊŀǘƛƴƎ ǎŀƴŘκƎǊƛǘ ŦǊƻƳ ǿŀǎǘŜ ǿŀǘŜǊ ǎǘǊŜŀƳ ŀǎ 
ǿŜƭƭ ŀǎ ŘŜǿŀǘŜǊƛƴƎ ǊŜǎƛŘǳŀƭ ǎƻƭƛŘǎΦ 

¢ƘŜ ƎǊƛǘ ǎŎǊŜǿ ŎƭŀǎǎƛŦƛŜǊǎ ƻǇŜǊŀǘŜ ƛƴ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ǘƘŀǘ ǘƘŜ ǎƻƭƛŘ ǇŀǊǘƛŎƭŜǎ ŀǊŜ ŘƛŦŦŜǊŜƴǘ ƛƴ ǎƛȊŜ ŀƴŘ 
ǎǇŜŎƛŦƛŎ ƎǊŀǾƛǘȅΣ ǎƻ ǘƘŜ ǎŜǘǘƭƛƴƎ ǎǇŜŜŘ ƛƴ ǘƘŜ ƭƛǉǳƛŘ ƛǎ ŘƛŦŦŜǊŜƴǘΦ ¢ƘŜ ŦƛƴŜ ǇŀǊǘƛŎǳƭŀǘŜǎ Ŧƭƻŀǘ ƛƴ ǘƘŜ 
ǿŀǘŜǊ ŀƴŘ ƻǾŜǊŦƭƻǿ ǿƘƛƭǎǘ ǘƘŜ ŎƻǳǊǎŜ ǎƛƴƪ ǘƻ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǘŀƴƪ ŀƴŘ ǇǳǎƘŜŘ ōȅ ǘƘŜ ǎŎǊŜǿǎΦ   

 

Flow and Level Measurement System and Toxic gas detection 

Float Type Level Switch  

¢ƘŜ Ŧƭƻŀǘ ǘȅǇŜ ƭŜǾŜƭ ǎǿƛǘŎƘŜǎ ǎƘƻǳƭŘ ƴƻǘ ǊŜǉǳƛǊŜ ŀƴȅ ǘȅǇŜ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǎƘƻǳƭŘ ōŜ ǎƘƻŎƪπ
ǇǊƻƻŦΦ ¢ƘŜȅ ǎƘƻǳƭŘ ŀƭǎƻ ōŜ ŀōƭŜ ǘƻ ǊŜǎƛǎǘ ǘƻ ǘƘŜ ǿŜŀǊ ŀƴŘ ǘŜŀǊ ŎŀǳǎŜŘ ōȅ ǘƘŜƛǊ ƻǇŜǊŀǘƛƻƴ ŀƴŘ 
ōȅ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘΦ 

¢ƘŜ ǎǇŜŎƛŦƛŎ ǘŜŎƘƴƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƘŜǊŜŀŦǘŜǊΥ 

¢ȅǇŜ Ŧƭƻŀǘ ǎǿƛǘŎƘΣ ŜŎƻƭƻƎƛŎŀƭ 



 

рпл 

 

hǇŜǊŀǘƛƻƴ ƳƻŘŜ ƻƳƴƛŘƛǊŜŎǘƛƻƴŀƭ 

tǊŜǎǎǳǊŜ р ōŀǊ 

tƻǿŜǊ ǎǳǇǇƭȅ нп ± 5/ 

9ƴŎƭƻǎǳǊŜ ǇǊƻǘŜŎǘƛƻƴ Lt су 

wŜǾŜǊǎŜǊ ƳƛŎǊƻǎǿƛǘŎƘ ǎƛƭǾŜǊ κ ƴƛŎƪŜƭ ŎƻƴǘŀŎǘǎ 

{ƘŜƭƭ ŎƻǇƻƭȅƳŜǊ ǇƻƭȅǇǊƻǇȅƭŜƴŜ 

/ŀōƭŜ ƘȅǇŀƭƻƴ 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀŎŎŜǎǎƻǊƛŜǎΥ 

!ŘƧǳǎǘŀōƭŜ ōŀƭƭŀǎǘ ƻƴ ŎŀōƭŜΤ 

/ŀōƭŜ ŎƭŀƳǇΦ 
 

Ultrasonic Level Meter  

[ŜǾŜƭ ƳŜǘŜǊǎκ ǘǊŀƴǎƳƛǘǘŜǊǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǘ ǘƘŜ LƴǘŀƪŜ ŀƴŘ ƻǳǘƭŜǘ ƻŦ ǘƘŜ ǘǊŜŀǘƳŜƴǘ tƭŀƴǘ ƻǊ 
ǿƘŜǊŜ ǇǊƻǇƻǎŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ  

aŜǘŜǊǎ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀƴ ǳƭǘǊŀǎƻƴƛŎ ǎŜƴǎƻǊ ŀƴŘ ǘǊŀƴǎŘǳŎŜǊ ŀƴŘ ŀ ŎƻƴǘǊƻƭ ǳƴƛǘ ǘȅǇŜ άŘ. Ҍ [ŜǾŜƭ 
{ǘŀǊ ммлέ ŦǊƻƳ άt¦[{!wέ ƻǊ ǎƛƳƛƭŀǊΣ ƘŀǾƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƎŜƴŜǊŀƭ ŦŜŀǘǳǊŜǎΥ 

{ŜƴǎƻǊ ŀƴŘ ¢ǊŀƴǎŘǳŎŜǊΥ 

¢ȅǇŜΥ ǳƭǘǊŀπǎƻƴƛŎΣ ǿƛǘƘƻǳǘ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ƭƛǉǳƛŘ 

aŜŀǎǳǊƛƴƎ ǊŀƴƎŜΥ    лΦм ǘƻ р Ƴ όŦƻǊ LƴǘŀƪŜύ 

aŜŀǎǳǊƛƴƎ ǊŀƴƎŜΥ     лΦм ǘƻ р Ƴ όŀǘ ƻǳǘƭŜǘ ƻŦ ǘƘŜ ǘǊŜŀǘƳŜƴǘ tƭŀƴǘύ 

.ŜŀƳ ŀƴƎƭŜΥ  рȏ 

tǊƻǘŜŎǘƛƻƴΥ                Lt су 

/ƻƴǘǊƻƭ ǳƴƛǘκ ǘǊŀƴǎƳƛǘǘŜǊΥ 

aƻǳƴǘƛƴƎΥ tŀƴŜƭ ƳƻǳƴǘƛƴƎ 

!ŎŎǳǊŀŎȅΥ лΣнр҈ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜŘ ǊŀƴƎŜ ƻǊ с ƳƳ 

hǳǘǇǳǘΥ            п π нл Ƴ! 

tƻǿŜǊ ǎǳǇǇƭȅΥ    нп ± 5/ ƻǊ нол ± ŀŎ 

tǊƻǘŜŎǘƛƻƴΥ Lt су 

¢ƘŜ ŎƻƴǘǊƻƭ ǳƴƛǘ ǎƘŀƭƭ ǳǎŜ ŀƴ ŜŎƘƻ ǇǊƻŎŜǎǎƛƴƎ ǎȅǎǘŜƳ ǘȅǇŜ ά5!¢9aέ ό5ƛƎƛǘŀƭ !ŘŀǇǘƛǾŜ ¢ǊŀŎƪƛƴƎ 
ƻŦ 9ŎƘƻ aƻǾŜƳŜƴǘύ ƻǊ ǎƛƳƛƭŀǊΣ ǘƘŀǘ ǇŜǊƳƛǘǎ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ǘǊǳŜ ƭŜǾŜƭ ƛƴ ǘƘŜ ŦŀŎŜ ƻŦ ŎƻƳǇŜǘƛƴƎ 
ŜŎƘƻŜǎ ŦǊƻƳ ƻōǎǘǊǳŎǘƛƻƴǎΦ 

/ƻƴǘǊƻƭ ǳƴƛǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ŘƛǎǇƭŀȅ ŀƴŘ ŀ ƪŜȅōƻŀǊŘ ŦƻǊ ǎȅǎǘŜƳ ǇǊƻƎǊŀƳƳƛƴƎΦ 

¢ƘŜ ǎǳǇǇƭȅ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ŎŀōƭŜ ōŜǘǿŜŜƴ ǘƘŜ ǘǊŀƴǎŘǳŎŜǊ ŀƴŘ ǘƘŜ ŎƻƴǘǊƻƭ ǳƴƛǘ 
ŀƴŘ ŀ ƳŜǘŀƭƭƛŎ ǎǳǇǇƻǊǘ ŦƻǊ ǘǊŀƴǎŘǳŎŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

9ǉǳƛǇƳŜƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǇǊƻƎǊŀƳƳƛƴƎ ǎƘŀƭƭ ōŜ ŘƻƴŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 
ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

 



 

рпм 

 

Electromagnetic Flowmeter 

9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŦƭƻǿƳŜǘŜǊǎ ǎƘŀƭƭ ōŜ ŘƻǳōƭŜ ŦƭŀƴƎŜŘ ǿƛǘƘ ǘƘŜ ƴƻƳƛƴŀƭ ŘƛŀƳŜǘŜǊǎ ǎƘƻǿƴ ƻƴ 
ŘǊŀǿƛƴƎǎΦ ¢ƘŜ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŦƭƻǿƳŜǘŜǊ ƻǊ ǿƘƛŎƘŜǾŜǊ Ŧƭƻǿ ƳŜǘŜǊ ǎƻ ǎŜƭŜŎǘŜŘ Ƴǳǎǘ ǇƻǎǎŜǎǎΤ 
Řŀǘŀ ƭƻƎƎŜǊΣ ƛƴǎǘŀƴǘŀƴŜƻǳǎΣ ŎǳƳǳƭŀǘƛǾŜ ƳŜŀǎǳǊƛƴƎ ŘŜǾƛŎŜǎ ŀƴŘ Ǉƻǎǎƛōƛƭƛǘȅ ŦƻǊ ōŀǘǘŜǊȅ 
ƻǇŜǊŀǘƛƻƴǎ ǘƻ ǎŀŦŜƎǳŀǊŘ ŎƻƭƭŜŎǘŜŘ ŘŀǘŀΦ   

¢ƘŜ ŦƭƻǿƳŜǘŜǊ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀ ǇǊƛƳŀǊȅ ŜƭŜƳŜƴǘ ŀƴŘ ŀ ŎƻƴǾŜǊǘŜǊΣ ƘŀǾƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ƎŜƴŜǊŀƭ ŦŜŀǘǳǊŜǎΥ 

¢ȅǇŜΥ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ 

!ŎŎǳǊŀŎȅΥ лΦр ҈ ƻŦ ǘƘŜ Ŧƭƻǿ ǊŀǘŜ 

tǊƛƳŀǊȅ ŜƭŜƳŜƴǘ 

5ƛŀƳŜǘŜǊΥ όŀŎŎƻǊŘƛƴƎ ǘƻ ǎǇŜŎƛŦƛŎ ŘǊŀǿƛƴƎǎύ 

tǊŜǎǎǳǊŜΥ tb мл ōŀǊ όǳƴƭŜǎǎ ǎǇŜŎƛŦƛŜŘύ 

/ƻƴƴŜŎǘƛƻƴǎΥ ŦƭŀƴƎŜŘ 

.ƻŘȅ ƳŀǘŜǊƛŀƭΥ ǎǘŜŜƭ 

LƴǘŜǊƴŀƭ ƭƛƴƛƴƎΥ ƘŀǊŘ ǊǳōōŜǊ 

tǊƻǘŜŎǘƛƻƴΥ Lt су 

/ƻƴǾŜǊǘŜǊ 

tƻǿŜǊ ǎǳǇǇƭȅΥ нп ± 5/ 

hǳǘǇǳǘ ǎƛƎƴŀƭǎΥ п π нл Ƴ! 

5ƛǎǇƭŀȅΥ Ŧƭƻǿ ǊŀǘŜΣ ǘƻǘŀƭƛȊŜŘ ǾƻƭǳƳŜ 

tǊƻǘŜŎǘƛƻƴΥ Lt ст 

aƻǳƴǘƛƴƎΥ ǿŀƭƭ ƻǊ ǇŀƴŜƭ ƳƻǳƴǘŜŘ 

 

Gas Detection Equipment. 

¢ƘŜ Ǉƭŀƴǘ ǎƘŀƭƭ ƘŀǾŜ н ƛƴŘŜǇŜƴŘŜƴǘ ƻǊ ƛƴǘŜǊƭƛƴƪŜŘ Ǝŀǎ ŘŜǘŜŎǘƛƻƴ ǎȅǎǘŜƳǎΦ ¢ƘŜ Ƴƻǎǘ ŎǊƛǘƛŎŀƭ Ǝŀǎ 
ǘƻ ōŜ ƳƻƴƛǘƻǊŜŘ ƛǎ ƘȅŘǊƻƎŜƴπǎǳƭǇƘƛŘŜ ŦƻƭƭƻǿŜŘ ōȅ ŎŀǊōƻƴ ƳƻƴƻȄƛŘŜΦ 

¢ƘŜ ŘŜǘŜŎǘƻǊǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƻ Ltср ŀƴŘ ƘŜƴŎŜ ǿŀǘŜǊ ŀƴŘ Řǳǎǘ ǇǊƻƻŦ ǿƛǘƘ ǇƭŀǎǘƛŎ ŎƻǾŜǊǎ ŘǳŜ 
ǘƻ ǘƘŜ ŎƻǊǊƻǎƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘ ƻŦ ƻǇŜǊŀǘƛƻƴΦ ¢ƘŜȅ ǎƘŀƭƭ ƘŀǾŜ ōƻǘƘ ŀŎƻǳǎǘƛŎ ŀƴŘ ƻǇǘƛŎ ŀƭŀǊƳ ŀƴŘ 
ǇƻǊǘ ŦƻǊ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ƻǳǘǇǳǘ ǘƻ ǘƘŜ {/!5! ǎȅǎǘŜƳ ƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ǊƻƻƳΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
ŜƴǎǳǊŜ ǘƘŜ ŀƭŀǊƳ ŦǊƻƳ ǘƘŜ ŘŜǘŜŎǘƻǊǎ ƘŀǾŜ ŀ ŘƛŦŦŜǊŜƴǘ ǎƻǳƴŘ ŀƴŘ ƭƛƎƘǘ ǎȅǎǘŜƳ ǘƻ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ 
ŀƭŀǊƳǎ ŀǘ ǘƘŜ ǇƭŀƴǘΦ  ¢ƘŜ ŘƛǎǇƭŀȅ ǎƘŀƭƭ ōŜ [95Φ ¢ƘŜ ŘŜǘŜŎǘƻǊǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ƻƴ ŜƛǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ 
ƛƴƭŜǘ ǿƻǊƪǎ ōǳǘ ƴƻǘ ƳƻǊŜ ǘƘŀƴ н ƳŜǘǊŜǎ ŦǊƻƳ ǘƘŜ ƛƴǘŀƪŜ ǎƛǘŜΦ ¢ƘŜ ŘŜǘŜŎǘƻǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ 
ƻŦ ƎƛǾƛƴƎ ǊŜŀŘƛƴƎǎ ƛƴ ttaΣ ǳƳƻƭΣ ƳƻƭΣ ҈[9[Σ ҈±h[ ŀƴŘ ƳƎκƳоΦ ¢ƘŜ Ǝŀǎ ŘŜǘŜŎǘƻǊǎ ǎƘŀƭƭ ōŜ 
ƳŀƴǳŦŀŎǘǳǊŜŘ ǘƻ .{ 9b сллтфπнфπмϧнΦ 

!ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ǎŜƴǎƻǊǎ ǎƘŀƭƭ ƳŜŜǘ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ōŜ ŀōƭŜ ǘƻ ƻǇŜǊŀǘŜ ƛƴ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ 
ǘŀōǳƭŀǘŜŘ ōŜƭƻǿΦ 

 



 

рпн 

 

Condition Limit 

²ŜƛƎƘǘ !ōƻǳǘ нрл ƎǊŀƳƳŜǎ 

¢ŜƳǇŜǊŀǘǳǊŜ πнл ǘƻ рл ŘŜƎǊŜŜǎ /ŜƭǎƛǳǎΦ 

tǊŜǎǎǳǊŜ тлл ǘƻ молл Ƴ.ŀǊ 

wŜƭŀǘƛǾŜ IǳƳƛŘƛǘȅ рπфр wΦƘ 

hǇŜǊŀǘƛƴƎ ¢ƛƳŜǎ ≥ 13 hours with NiMHy 

rechargeable batteries. 

.ŀǘǘŜǊȅ /ƘŀǊƎƛƴƎ ¢ƛƳŜǎ  о ƘƻǳǊǎ 

aŜŀǎǳǊŜƳŜƴǘ 
tŜǊŦƻǊƳŀƴŎŜ 
/ŜǊǘƛŦƛŎŀǘŜ 

9b рлмлпπhнΣ 9b пррппπм /hΣ 9b пррппπн 
Iн{ 

/ƘŀǊƎƛƴƎ !ŎŎŜǎǎƻǊƛŜǎ {ƛƴƎƭŜ ŎƘŀǊƎŜǊ ǿƻǊƭŘǿƛŘŜ ŦƻǊ ƳǳƭǘƛǇƭŜ 
ŎƘŀǊƎƛƴƎ ǳƴƛǘǎ όƳŀȄ рύ 

LƴŎƭǳŘŜ ŎŀƭƛōǊŀǘƛƻƴ ƪƛǘ ŦƻǊ Ǝŀǎ ǿƛǘƘ ǊŜƎǳƭŀǘƻǊΣ ƘƻǎŜ ŀƴŘ ŎŀƭƛōǊŀǘƛƻƴ ŎǊŀŘƭŜΦ 

LƴŎƭǳŘŜ ŎƘŀǊƎƛƴƎ ŀŘŀǇǘŜǊ ŦƻǊ ŎƘŀǊƎƛƴƎ ǊŜŎƘŀǊƎŜŀōƭŜ ōŀǘǘŜǊȅΦ 

 

Pumping Equipment (Submersible and Jet Water Spray Pumps) 

Submersible pumps/Motors 

¢ƘŜ {ǳōƳŜǊǎƛōƭŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ π 

{ǇŜŜŘ ƻŦ Ǌƻǘŀǘƛƻƴ Ƴǳǎǘ ƴƻǘ ōŜ ƳƻǊŜ ǘƘŀƴ мрлл ǊǇƳΦ 

tǳƳǇ ƘƻǳǎƛƴƎ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŦƭŀƴƎŜΣ ŦƛǘǘƛƴƎ ǎȅǎǘŜƳ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǘƛƎƘǘƴŜǎǎ ŀƴŘ ǎŜƭŦπǇƻǎƛǘƛƻƴƛƴƎ ƻŦ 
ǘƘŜ ǇǳƳǇ ƻƴ ǘƘŜ ǇŜŘŜǎǘŀƭ ŀƴŘ ǊŜƳƻǾŀōƭŜ ǿŜŀǊ ǊƛƴƎΦ 

9ŀŎƘ ǎǳōƳŜǊǎƛōƭŜ ǇǳƳǇ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜΥ 

tŜŘŜǎǘŀƭ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ Ŏŀǎǘ ƛǊƻƴΤ 
[ƛŦǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ŎƻƳǇǊƛǎƛƴƎ ǎǘŜŜƭ ǘǿƛƴ ƎǳƛŘŜ ōŀǊǎ ŀƴŘ ǎǘŀƛƴƭŜǎǎπǎǘŜŜƭ ŎƘŀƛƴǎΦ  
tǳƳǇ ƘƻǳǎƛƴƎ ŀƴŘ ƛƳǇŜƭƭŜǊ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƻŦ Ŏŀǎǘ ƛǊƻƴ W[ млплΦ 



 

рпо 

 

¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘǊŜŜπǇƘŀǎŜ ŀǎȅƴŎƘǊƻƴƻǳǎ ǘȅǇŜΣ ǿƛǘƘ ǎǉǳƛǊǊŜƭπŎŀƎŜ ǊƻǘƻǊΣ ŦƻǊ ŀ ǾƻƭǘŀƎŜ 
ƻŦ плл ±Σ ŀǘ рл IȊΣ ŀƴŘ ǿƛǘƘ Ŏƭŀǎǎ C ƻŦ ƛƴǎǳƭŀǘƛƻƴΦ aƻǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ŀƴ Ltсу ŘŜƎǊŜŜ ƻŦ 
ǇǊƻǘŜŎǘƛƻƴΦ 

 

Electric Motors  

¢ƘŜ ǇǳƳǇ ŘǊƛǾŜ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Ƴŀƛƴ ŦŜŀǘǳǊŜǎΥ 

¢ȅǇŜΥ !ǎȅƴŎƘǊƻƴƻǳǎΣ ǘƘǊŜŜπ ƻǊ ǎƛƴƎƭŜπǇƘŀǎŜ ǊƻǘƻǊ ǎƘƻǊǘπŎƛǊŎǳƛǘ 

bƻƳƛƴŀƭ ǾƻƭǘŀƎŜΥ пллκнол ±Σ рл IȊ 

wŀǘŜŘ ǎǇŜŜŘΥ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǇǳƳǇ 

aƻǳƴǘƛƴƎΥ ƘƻǊƛȊƻƴǘŀƭ ƻǊ ǾŜǊǘƛŎŀƭ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǇǳƳǇ ƻǊƛŜƴǘŀǘƛƻƴ 

LƴǎǳƭŀǘƛƻƴΥ /ƭŀǎǎ C ό/9L опπмύ 

aŜŎƘŀƴƛŎŀƭ ǇǊƻǘŜŎǘƛƻƴΥ Lt рр όL9/ опπрύ ƻǊ Ltсу ŦƻǊ ǎǳōƳŜǊǎƛōƭŜ ǇǳƳǇǎ 

¢ȅǇŜ ƻŦ ŎƻƻƭƛƴƎΥ ŀƛǊ ƻǊ ǿŀǘŜǊ ŎƻƻƭƛƴƎ ŘŜǇŜƴŘƛƴƎ ƻƴ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭƻŎŀǘƛƻƴ  

¢ƘŜ ǎǳǇǇƭƛŜŘ ŘǊƛǾŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ ¢ƘŜ ƳŀǘŜǊƛŀƭ ŀƴŘ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǉǳŀƭƛǘȅ ǎƘƻǳƭŘ ōŜ ōȅ ǊŜǇǳǘŀōƭŜ ŜƴǘƛǘȅΦ 

 

¢ƘŜ ǇǊƻǇƻǎŜŘ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜƭƻƴƎ ǘƻ aŀƴǳŦŀŎǘǳǊŜǊϥǎ ǎǘŀƴŘŀǊŘ ǊŀƴƎŜΣ ƳŀƴǳŦŀŎǘǳǊŜŘ ŀƴŘ 
ǘŜǎǘŜŘ ǘƻ .{ пфффκрлллΦ 

 

Performance conditions of the motors 
¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ƳƻǘƻǊ ǎƘƻǳƭŘ ŘǊƛǾŜ ǘƘŜ ǇǳƳǇ ƛƴ ƻǊŘŜǊ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŎƻƴǘǊƻƭ 
ǎȅǎǘŜƳ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŀƴŘκƻǊ 5ŜǘŀƛƭŜŘ 5ŜǎƛƎƴ wŜǇƻǊǘΦ 

 

¢ƘŜ ƳƻǘƻǊǎ ǿƛƭƭ ƻǇŜǊŀǘŜ ŀǘ Ŏƻƴǎǘŀƴǘ ƻǊ ǾŀǊƛŀōƭŜ ǎǇŜŜŘǎΣ ǇƻǿŜǊŜŘ ōȅ ŀ ŦǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘŜǊΣ ƛƴ 
ǿƘƛŎƘ ŎŀǎŜ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ƳƻǘƻǊǎ ǿƛƭƭ ōŜ ǘƘǊƻǳƎƘ ŦǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘŜǊǎΦ 

 

¢ƘŜ ǎǇŜŜŘ ƻŦ Ǌƻǘŀǘƛƻƴ Ƴŀȅ ǾŀǊȅ ŦǊƻƳ млл҈ ƻŦ ǊŀǘŜŘ ǎǇŜŜŘ ǘƻ ǘƘŜ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎ 
ƴŜŎŜǎǎŀǊȅ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǇǊŜǎŎǊƛǇǘƛƻƴǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ 5ŜǘŀƛƭŜŘ 
5ŜǎƛƎƴ wŜǇƻǊǘΦ 

 

¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ŎƭŜŀǊŀƴŎŜ ƻŦ ŀǘ ƭŜŀǎǘ мл҈ ǘƻǿŀǊŘǎ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ǊŜǉǳƛǊŜŘ ōȅ 
ǘƘŜ ǇǳƳǇ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƛƴǘŜƴŘŜŘ ƻǇŜǊŀǘƛƴƎ ǊŀƴƎŜΦ {ƛƳǳƭǘŀƴŜƻǳǎƭȅΣ ǘƘŜ ƳƻǘƻǊ ǇƻǿŜǊ ǎƘƻǳƭŘ 
ōŜ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǇǳƳǇ ŘǊƛǾŜ ŀǘ ŀƭƭ Ǉƻƛƴǘǎ ƻŦ ƛǘǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ŎǳǊǾŜ I όvύ ƻǇŜǊŀǘƛƴƎ 
ŀǘ ǊŀǘŜŘ ǎǇŜŜŘΦ 

 

Supply power 



 

рпп 

 

¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǇƻǿŜǊŜŘ ǘƻ ǘƘŜ ǾƻƭǘŀƎŜ ƻŦ пллκнол ±Σ рл IȊΦ ¢ƘŜȅ ǎƘŀƭƭ ǿƻǊƪ ǿŜƭƭ ŜǾŜƴ 
ǿƛǘƘ ŀ ǾŀǊƛŀǘƛƻƴ ƛƴ ǾƻƭǘŀƎŜ ƻŦ ҕ мл҈ ŀƴŘ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜŘ ŦǊŜǉǳŜƴŎȅ ǾŀǊƛŀǘƛƻƴΦ 

Power and efficiency 
¢ƘŜ ƴƻƳƛƴŀƭ ǇƻǿŜǊ ƻŦ ƳƻǘƻǊǎ ŀƴŘ ŘŜǎƛƎƴ ǎƘŀƭƭ ōŜ ŎƘƻǎŜƴ ǎƻ ŀǎ ǘƻ ŀƭƭƻǿ ƛǘǎ ƻǇŜǊŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ 
ǘƻ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ aŀƛƴ wŜǇƻǊǘΦ 

 

¢ƘŜ ǇƻǿŜǊ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ƳƻǘƻǊǎ ǿƛƭƭ ōŜ ǎŜǘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ 
ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ ǘƘŀǘ ǿƛƭƭ ōŜ ǳǎŜŘΣ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǎȅǎǘŜƳ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ 
ǘƘŜ ǎǳǇǇƭȅ ƴŜǘǿƻǊƪΦ 

 

¢ƘŜ ǊŀǘŜŘ ǇƻǿŜǊ ŀƴŘ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳ ƻŦ ŀƭƭ ƳŀŎƘƛƴŜǎ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ L9/ опπм ǎǘŀƴŘŀǊŘΦ 
¢ƘŜ ŜŦŦƛŎƛŜƴŎȅ ǎƘŀƭƭ ōŜ ǎŜƭŜŎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƻŦ L9/ опπм ǎǘŀƴŘŀǊŘΦ 

 

¢ƘŜ ŀǇǇƭƛŎŀōƭŜ ǘƻƭŜǊŀƴŎŜǎ ǘƻ ǇƻǿŜǊ ŀƴŘ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ŀƭƭ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ L9/ 
опπм ǎǘŀƴŘŀǊŘΦ 

Cooling 
¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŎƻƻƭŜŘ ōȅ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ŀƛǊ ŀƴŘκƻǊ ǿŀǘŜǊ ƻǊ ƭǳōǊƛŎŀƴǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ŀƴŘ ǎǳōƧŜŎǘ ǘƻ 9ƴƎƛƴŜŜǊ ŀǇǇǊƻǾŀƭΦ 

Mechanical protection 
!ƭƭ ǎǳǊŦŀŎŜ ŀƴŘ ƛƴŘƻƻǊ ƛƴǎǘŀƭƭŜŘ ƳƻǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ŘŜƎǊŜŜ ƻŦ ǇǊƻǘŜŎǘƛƻƴ Lt рр ŀŎŎƻǊŘƛƴƎ ǘƻ L9/ 
опπр ǎǘŀƴŘŀǊŘΦ ¢ƘŜ ǎŀƳŜ ŘŜƎǊŜŜ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘŜǊƳƛƴŀƭ ōƻȄŜǎΦ 

Insulation. Temperature 
¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ Ŏƭŀǎǎ C ƛƴǎǳƭŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ L9/ ур ǎǘŀƴŘŀǊŘΦ ¢ƘŜ ƳŀȄƛƳǳƳ ƳƻǘƻǊ 
ƴƻƛǎŜ ǎƘŀƭƭ ōŜ ŀŎŎƻǊŘƛƴƎ ǘƻ L9/ опπф ǎǘŀƴŘŀǊŘΦ 

 

!ǘ ƴƻƳƛƴŀƭ ǾƻƭǘŀƎŜ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƛƴŎǊŜŀǎŜ ǿƛƭƭ ōŜ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ Ŏƭŀǎǎ . ƻŦ L9/ опπм ǎǘŀƴŘŀǊŘ 
ǾŀƭǳŜǎΦ 

 

!ƭƭ ǿƛƴŘƛƴƎǎ ǎƘŀƭƭ ǊŜŎŜƛǾŜ ŀƴ ƛƳǇǊŜƎƴŀǘƛƻƴ ǘƻ ōŜŎŀƳŜ ƴƻƴ ƘȅŘǊƻǎŎƻǇƛŎ ŀƴŘ ƻƛƭ ǊŜǎƛǎǘŀƴǘΦ 

Vibrations 
¢ƘŜ ǊƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǎǘŀǘƛŎŀƭƭȅ ŀƴŘ ŘȅƴŀƳƛŎŀƭƭȅ ōŀƭŀƴŎŜŘΣ ŀƭƻƴŜ ŀƴŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ŘǊƛǾŜƴ 
ŎƻǳǇƭƛƴƎ ŜƭŜƳŜƴǘǎΦ 

 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǾƛōǊŀǘƛƻƴ ƭƛƳƛǘǎ ƛƳǇƻǎŜŘ ōȅ L{h ното ǎǘŀƴŘŀǊŘΦ 

 

¢ƘŜ ōŀƭŀƴŎƛƴƎ ǎƘŀƭƭ ōŜ ŘƻƴŜ ǿƛǘƘƻǳǘ ǳǎƛƴƎ ǿŜƭŘ ƻǊ ǎƛƳƛƭŀǊ ƳŀǘŜǊƛŀƭǎΤ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ǘƘŜ 
ǊŜƳƻǾŀƭ ƻŦ ǘƘŜ ǊƻǘƻǊ ƳŀǘŜǊƛŀƭ ŦƻǊ ōŀƭŀƴŎƛƴƎ ǇǳǊǇƻǎŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƛƴ ƻǊŘŜǊ ǘƻ ƴƻǘ ŎƻƳǇǊƻƳƛǎŜ 
ƛǘǎ ƳŜŎƘŀƴƛŎŀƭ ǊŜǎƛǎǘŀƴŎŜΦ 



 

рпр 

 

Bearings 
!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ōŜŀǊƛƴƎǎΦ 

 

¢ƘŜ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ǎǳǇǇƻǊǘ ŀƭƭ ƭƻŀŘǎ ŦǊƻƳ ǘƘŜ ǊƻǘŀǘƛƴƎ ǇŀǊǘǎ ƻŦ ǘƘŜ ŜƴƎƛƴŜΦ 

 

!ƭƭ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎŜŀƭǎ ǘƘŀǘ ǿƛƭƭ ƳŀƪŜ ŀŘŜǉǳŀǘŜ ǇǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ Řǳǎǘ 
ǇŜƴŜǘǊŀǘƛƻƴΣ ǎŀƴŘ ƻǊ ǿŀǘŜǊ ǎŜǊǾƛŎŜ ŎƻƴŘƛǘƛƻƴǎΦ 

 

¢ƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ōŜǘǿŜŜƴ ǎƘŀŦǘ ŀƴŘ ōŜŀǊƛƴƎǎ ǎƘƻǳƭŘ ōŜ ŜƭƛƳƛƴŀǘŜŘΦ 

 

¢ƘŜ ōŜŀǊƛƴƎǎ ǎƘƻǳƭŘ ōŜ ƭǳōǊƛŎŀǘŜŘ ǿƛǘƘ ƻƛƭ ƻǊ ƎǊŜŀǎŜΦ ¢ƘŜ ƭǳōǊƛŎŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǇƻǎǎƛōƭŜ ŘǳǊƛƴƎ 
ŜƴƎƛƴŜ ƻǇŜǊŀǘƛƻƴΦ 

 

hƛƭ ƭǳōǊƛŎŀǘŜŘ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƻƛƭ ǘŜƳǇŜǊŀǘǳǊŜ ŘŜǘŜŎǘƻǊǎΣ ǿƛǘƘ ŀŘƧǳǎǘŀōƭŜ 
ŀƭŀǊƳΣ ǘǊƛǇ ŎƻƴǘŀŎǘǎ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜ ǊŜŀŘƛƴƎ ŘŜǾƛŎŜΦ 

 

¢ƘŜ ōŜŀǊƛƴƎǎ ŀƴŘ ǘƘŜƛǊ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ǿƛƭƭ ŀƭƭƻǿ ǎŜǊǾƛŎŜ 
ŜƴǘǊȅ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ǎǇŜŎƛŀƭ ǇǊŜŎŀǳǘƛƻƴǎ ŀŦǘŜǊ ƭƻƴƎ ƻǊ ƻǳǘ ƻŦ ǎŜǊǾƛŎŜ ǇŜǊƛƻŘǎΦ 

Anti-condensation resistors 
¢ƘŜ ƳƻǘƻǊǎ ŀōƻǾŜ отƪ² ǎƘŀƭƭ ƘŀǾŜ ƘŜŀǘƛƴƎ ǊŜǎƛǎǘƻǊǎ ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ŎƻƴƴŜŎǘŜŘ ŘǳǊƛƴƎ ǘƘŜ 
ŘƻǿƴǘƛƳŜΦ ¢ƘŜ ǊŜǎƛǎǘƻǊǎ ǎƘŀƭƭ ǿƻǊƪ ǿƛǘƘ ǾƻƭǘŀƎŜ нол ±Σ рл IȊΦ 

Protection instruments 

!ƭƭ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ǊŀǘŜŘ ŀōƻǾŜ отƪ² ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘΥ 

¢ŜƳǇŜǊŀǘǳǊŜ ǇǊƻōŜǎ ǘȅǇŜ tǘ млл ƛƴ ǘƘŜ ǿƛƴŘƛƴƎǎΤ 

¢ŜƳǇŜǊŀǘǳǊŜ ǇǊƻōŜǎ ǘȅǇŜ tǘ млл ƛƴ ǘƘŜ ōŜŀǊƛƴƎǎΦ 
  

¢ƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǇǊƻōŜǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜƭŜŎǘǊƛŎ 
ǇǳƳǇǎΣ ŀǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎŜŎǘƛƻƴΦ 

Eyebolts 

¢ƘŜ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ǎƘƻǳƭŘ ƘŀǾŜ Ǌƻōǳǎǘ ŀƴŘ ƛƳƳƻǾŀōƭŜ ŜȅŜōƻƭǘǎ ŦƻǊ ǎǳǎǇŜƴǎƛƻƴΦ 

Terminal boxes 
¢ƘŜ ǇƻǿŜǊ ǘŜǊƳƛƴŀƭ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƻƴ ǘƻǇ ƻǊ ƻƴ ǘƘŜ ǎƛŘŜǎ ƻŦ ǘƘŜ ƳƻǘƻǊΤ ǘƘŜ ǘŜǊƳƛƴŀƭ 
ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛƻƴ ōƻȄŜǎ Ƴǳǎǘ ōŜ ƭƻŎŀǘŜŘ ƴŜŀǊ ǘƘŜ ǇƻǿŜǊ ōƻȄŜǎΦ 

 

¢ƘŜ Ƴŀƛƴ ǘŜǊƳƛƴŀƭ ōƻȄ ǎƘŀƭƭ ōŜ ŀōƭŜ ǘƻ ǿƛǘƘǎǘŀƴŘ ŀ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ŎǳǊǊŜƴǘ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ мр ƪ! 
όǊƳǎ ǾŀƭǳŜ ƻŦ ǘƘŜ ǎȅƳƳŜǘǊƛŎŀƭ ŎƻƳǇƻƴŜƴǘύΦ 
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Nameplates. Labels 
¢ƘŜǊŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƴŀƳŜǇƭŀǘŜǎ ƛƳƳƻǾŀōƭŜ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ǾƛǎƛōƭŜ ǇƭŀŎŜ ƛƴ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ 
ǿƛǘƘ ǘƘŜ ǳǎǳŀƭ ƛƴŘƛŎŀǘƛƻƴǎ όǇƻǿŜǊΣ ǾƻƭǘŀƎŜΣ ŦǊŜǉǳŜƴŎȅΣ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ȅŜŀǊ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜΣ 
ŜǘŎΦύ ƛƴŘŜƭƛōƭȅ ǇǊƛƴǘŜŘΦ ¢ƘŜǎŜ ǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ƳƻǘƻǊ ŎŀǎƛƴƎΦ 

 

¢ƘŜǊŜ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǇǊƻǾƛŘŜŘ ǇƭŀǘŜǎ ŎƻƴŎŜǊƴƛƴƎ ƭǳōǊƛŎŀǘƛƻƴ ǘƘŀǘ ǎƘŀƭƭ ƛƴŘƛŎŀǘŜ ǘƘŜ ǘȅǇŜ ƻŦ 
ōŜŀǊƛƴƎǎΣ ǘȅǇŜ ƻŦ ƭǳōǊƛŎŀƴǘ ŀƴŘ ŀƳƻǳƴǘ ǘƻ ǳǎŜ ŀƴŘ ƭǳōǊƛŎŀǘƛƻƴ ǇŜǊƛƻŘƛŎƛǘȅΤ ǘƘŜǎŜ ǇƭŀǘŜǎ ǎƘŀƭƭ 
ƘŀǾŜ ǘƘŜ ǎƛƳƛƭŀǊ Ŏƻƴǎǘƛǘǳǘƛƻƴ ŀƴŘ ŦƛȄƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǎ ǘƘŜ ǊŜŦŜǊǊŜŘ ŀōƻǾŜΦ 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ƻƴŜ ǇƭŀǘŜ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ǊƻǘŀǘƛƻƴΦ 

Protections 
¢ƘŜ ƳƻǘƻǊ ǇǊƻǘŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƘǊƻǳƎƘ ǎǘŀǊǘŜǊ ǎȅǎǘŜƳǎ ǘƘŀǘ ǿƛƭƭ ŜƴǎǳǊŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ǇǊƻǘŜŎǘƛƻƴǎΥ 

¢ƘŜǊƳŀƭ ƻǾŜǊƭƻŀŘΤ 

¢ƻ ǎƭƻǿ ǎǘŀǊǘǳǇΤ 

.ƭƻŎƪƛƴƎ ƻŦ ǘƘŜ ǊƻǘƻǊΤ 

{ƘƻǊǘπŎƛǊŎǳƛǘǎΤ 

LƳōŀƭŀƴŎŜ ŀƴŘ ǇƘŀǎŜ ƭƻǎǎΤ 

aƻƴƻπǇƻƭŀǊΤ 

9ŀǊǘƘ ŘŜŦŀǳƭǘΦ 
Tests 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘŜŘ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŀŎǘƻǊȅ ǘŜǎǘǎΥ 

bƻ ƭƻŀŘ ŀǘ ǊŀǘŜŘ ǾƻƭǘŀƎŜΤ 

{ƘƻǊǘπŎƛǊŎǳƛǘ ŀǘ ǊŜŘǳŎŜŘ ǾƻƭǘŀƎŜΤ 

5ƛŜƭŜŎǘǊƛŎ ǎǘǊŜƴƎǘƘΤ 

aŜŀǎǳǊŜ ƻŦ ǘƘŜ ƛƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜΤ 

aŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ ǿƛƴŘƛƴƎ ǊŜǎƛǎǘŀƴŎŜǎΤ 

hǾŜǊƭƻŀŘ ǾƻƭǘŀƎŜΤ 

5ƛƳŜƴǎƛƻƴŀƭ ŎƻƴǘǊƻƭΤ 

±ŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ǇƘŀǎŜ ǎŜǉǳŜƴŎŜ ŀƴŘ ŘƛǊŜŎǘƛƻƴ ƻŦ ǊƻǘŀǘƛƻƴΤ 

aŜŀǎǳǊŜ ƻŦ ǘƘŜ ǎǘŀǊǘǳǇ ŎǳǊǊŜƴǘΤ 

hǎŎƛƭƭƻƎǊŀǇƘƛŎ ǘǊŀŎƛƴƎ ƻŦ ǘƻǊǉǳŜπǎǇŜŜŘ ŎǳǊǾŜ ǿƛǘƘ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƳŀȄƛƳǳƳ ŀƴŘ ƴƻƳƛƴŀƭ ǎǘŀǊǘƛƴƎ 
ǘƻǊǉǳŜǎΤ 

5ŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǇƻǿŜǊ ŦŀŎǘƻǊǎ ŀǘ пκпΣ оκп ŀƴŘ мκн ƭƻŀŘǎΤ 

IŜŀǘƛƴƎΤ 

hǾŜǊǎǇŜŜŘ ƳŀȄƛƳǳƳΤ 
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aŜŀǎǳǊŜ ƻŦ ǾƛōǊŀǘƛƻƴ ŀƴŘ ƴƻƛǎŜΦ 

.ŜŦƻǊŜ ǘƘŜ ǎǘŀǊǘ ƻŦ ŎƻƳƳƛǎǎƛƻƴƛƴƎΣ ƛǘ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŜŎƪǎ ŀƴŘ ǘŜǎǘǎΥ  

aŜŎƘŀƴƛŎŀƭ ŀƭƛƎƴƳŜƴǘ ƻŦ ǎƘŀŦǘǎΤ 

/ƘŜŎƪƛƴƎ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ǊƻǘŀǘƛƻƴΤ 

¢ŜǎǘƛƴƎ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ŀƭƭ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΦ 
Elements to be submitted with the Proposal 

¢ƘŜ .ƛŘŘŜǊ Ƴǳǎǘ ǎǳōƳƛǘ ǿƛǘƘ ǘƘŜ ǇǊƻǇƻǎŀƭ ŀƭƭ ŜƭŜƳŜƴǘǎ ŘŜŜƳŜŘ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ŀ ōŜǘǘŜǊ 
ŀǇǇǊŜŎƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻǘƻǊǎ ǘƘŀǘ ŀǊŜ ǇǊƻǇƻǎŜŘΦ 

 

Lǘ ǎƘƻǳƭŘΣ ŀǘ ƭŜŀǎǘΣ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΥ 

/ǳǊǾŜǎ ƻŦ ǾŀǊƛŀǘƛƻƴ ƻŦ ǇƻǿŜǊ ŦŀŎǘƻǊ ŀƴŘ ŜŦŦƛŎƛŜƴŎȅ ƛƴ ŦǳƴŎǘƛƻƴ ƻŦ ƭƻŀŘΤ 

/ǳǊǊŜƴǘ ŀƴŘ ǇƻǿŜǊ ŦŀŎǘƻǊ ŀǘ ǎǘŀǊǘǳǇΤ 

/ǳǊǊŜƴǘ ŀƴŘ ǇƻǿŜǊ ŦŀŎǘƻǊ ŀǘ ƴƻ ƭƻŀŘΤ 

aƻƳŜƴǘ ƻŦ ƛƴŜǊǘƛŀΤ 

DǳƛŘŜƭƛƴŜ ŘǊŀǿƛƴƎǎ ƻŦ ǘƘŜ ƳƻǘƻǊǎΤ 

!ǇǇǊƻȄƛƳŀǘŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ƳŀǘŜǊƛŀƭΤ 

tŀƛƴǘƛƴƎ ǎŎƘŜƳŜ ŀƴŘ ǇǊƻǇƻǎŜŘ ŎƻǊǊƻǎƛƻƴ ǇǊƻǘŜŎǘƛƻƴΦ 
Elements to be submitted by Contractor 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΥ 

Cƛƴŀƭ ŘǊŀǿƛƴƎǎ ƻŦ ƳƻǘƻǊǎΤ 

¢Ŝǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎΤ 

!ǎǎŜƳōƭƛƴƎΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

 

Monitoring of pumps 

¢ƘŜ ƳŜŘƛǳƳ ǊŀǘƛƴƎ ŜƭŜŎǘǊƛŎ ǇǳƳǇ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǇŜǊƳŀƴŜƴǘ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ƻŦ 
ǾƛōǊŀǘƛƻƴ ŀƴŘ ƘŜŀǘƛƴƎ ǇƘŜƴƻƳŜƴŀΦ 

 

¢ƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ŜǎǎŜƴǘƛŀƭƭȅ ōŜ ŎƻƴǎǘƛǘǳǘŜŘ ōȅ ŀ ǎŜǘ ƻŦ ǎŜƴǎƻǊǎ π ŀŎŎŜƭŜǊƻƳŜǘŜǊǎ ŀƴŘ 
ǘŜƳǇŜǊŀǘǳǊŜ ǇǊƻōŜǎ π ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ŜƭŜŎǘǊƛŎ ǇǳƳǇǎ ǘƘŀǘ ǿƛƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŜƭŜŎǘǊƻƴƛŎ ǳƴƛǘǎ 
ǘƘŜƳǎŜƭǾŜǎΣ ŀǎǎŜƳōƭŜŘ ǘƻ ǘƘŜ ŦǊŀƳŜǎ ƻŦ ǘƘŜ ƎǊƻǳǇǎΦ 

 

Lƴ ŜŀŎƘ ƎǊƻǳǇ ƛǘ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜƴǎƻǊǎΥ 

tǘ млл ǇǊƻōŜǎ ƛƴ ǘƘŜ ƳƻǘƻǊ ǿƛƴŘƛƴƎǎΤ 

ŀ ǇǊƻōŜ tǘ млл ŀǘ ŜŀŎƘ ōŜŀǊƛƴƎ ƻŦ ǘƘŜ ƳƻǘƻǊΤ 
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tǘ млл ǇǊƻōŜ ƻƴ ŜŀŎƘ ōŜŀǊƛƴƎ ƻŦ ǘƘŜ ǇǳƳǇΤ 

!ƴ ŀŎŎŜƭŜǊƻƳŜǘŜǊ ƛƴ ŜŀŎƘ ǊŀŘƛŀƭ ōŜŀǊƛƴƎ ƻŦ ǘƘŜ ƳƻǘƻǊΤ 

!ƴ ŀŎŎŜƭŜǊƻƳŜǘŜǊ ƛƴ ŜŀŎƘ ǊŀŘƛŀƭ ōŜŀǊƛƴƎ ƻŦ ǘƘŜ ǇǳƳǇΤ 

!ƴ ŀŎŎŜƭŜǊƻƳŜǘŜǊ ŀȄƛŀƭ ōŜŀǊƛƴƎ ƛƴ ǘƘŜ ǇǳƳǇΦ 
 

¢ƘŜ tǘ млл ǇǊƻōŜǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ŜƭŜŎǘǊƛŎ ǇǳƳǇǎΦ 

 

tǊƻōŜǎ ƛƴǎǘŀƭƭŜŘ ƛƴǎƛŘŜ ǘƘŜ ŜƴƎƛƴŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ǎǳǊƎŜ ƻǾŜǊǾƻƭǘŀƎŜΦ CƻǊ ŜŀŎƘ 
ƳƻǘƻǊ ŀƴŘ ŜŀŎƘ ǇǳƳǇ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀ ƧǳƴŎǘƛƻƴ ōƻȄ ƻŦ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ŎŀōƭŜǎ ǘƻ ǘƘŜ ǎŜƴǎƻǊǎΣ 
ǿƘŜǊŜ ǘƘŜ ǳƴƛǘǎ ǿƛƭƭ ŎƻƴƴŜŎǘ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ŎŀōƭŜǎΦ 

¢ƘŜ ƧǳƴŎǘƛƻƴ ōƻȄŜǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ǇǊƻǘŜŎǘƛƻƴ Lt срΦ 

 

[ƛƴƪǎ ǘƻ ǎŜƴǎƻǊǎ ƳƻƴƛǘƻǊƛƴƎ ǳƴƛǘǎ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ Ǿƛŀ ŎŀōƭŜ ǘȅǇŜ [ƛ¸/¸Φ 

 

9ŀŎƘ ƎǊƻǳǇ ǎƘŀƭƭ ƘŀǾŜ ƛǘǎ ƻǿƴ ƳƻƴƛǘƻǊƛƴƎ ǳƴƛǘΣ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ŦǊŀƳŜ ƻŦ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ŜƭŜŎǘǊƛŎ 
ǇǳƳǇǎ ƭƛŦǘƛƴƎ ōƭƻŎƪΦ 

 

¢ƘŜ ƳƻƴƛǘƻǊƛƴƎ ǳƴƛǘǎ ǿƛƭƭ Ŏƻƴǎƛǎǘ Ƴŀƛƴƭȅ ƻŦΥ 

! ǎŜǘ ƻŦ ŎŀǊŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǎŜƴǎƻǊǎΦ 9ŀŎƘ ŎŀǊŘ ǿƛƭƭ ǇƻǎǎŜǎǎΥ ǎƛƎƴŀƭ ƛƴǇǳǘΣ ƻǳǘǇǳǘǎ 
ŦƻǊ ŀƭŀǊƳ ŀƴŘ ƎǊƻǳǇ ǘǊƛƎƎŜǊ ŘǳŜ ǘƻ ŀŘƧǳǎǘŀōƭŜ ǾŀƭǳŜǎΣ ƻǳǘǇǳǘ пπнл Ƴ!Σ ŜƳōŜŘŘŜŘ ƪŜȅǎ 
ŀƴŘ ǿŀǊƴƛƴƎ ǎƛƎƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ŀƭŀǊƳǎΦ 

aƻŘǳƭŜǎ ŦƻǊ ǎŜƭŜŎǘƛƻƴ ŀƴŘ ǾƛǎǳŀƭƛȊŀǘƛƻƴ ƻŦ ƳŜŀǎǳǊŜŘ ǾŀƭǳŜǎΦ 

¢ƘŜ .ƛŘŘŜǊ Ƴŀȅ ǇǊƻǇƻǎŜΣ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜΣ ŀ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ 
ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŀƴŘ ǎƘŀƭƭ ƧǳǎǘƛŦȅ ƛǘ ŎƻƴǾŜƴƛŜƴǘƭȅΦ 

 

Other Requirements for Pumps and Electric Motors and Electric Pumps  

Factory tests 
!ƭƭ ǇǳƳǇǎ ǘƻ ōŜ ǎǳǇǇƭƛŜŘ ǎƘŀƭƭ Ǉŀǎǎ ŦŀŎǘƻǊȅ ǘŜǎǘǎΦ 

 

CŀŎǘƻǊȅ ǘŜǎǘǎ Ƴǳǎǘ ŎƻƳǇƭȅ ǿƛǘƘ L{h ффлсΦ ¢Ŝǎǘǎ ǿƛƭƭ ōŜ ǿƛǘƴŜǎǎŜŘ ǘŜǎǘǎΦ 

 

¢ƘŜ ǘŜǎǘ ǇǊŜǎǎǳǊŜ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ мΦр ǘƛƳŜǎ ǘƘŜ ȊŜǊƻ Ŧƭƻǿ ǘƻ Ŧǳƭƭ ƭƻŀŘ ǿƛǘƘ ƳŀȄƛƳǳƳ ǎǘŀǘƛŎ 
ǇǊŜǎǎǳǊŜ ƛƴ ŀǎǇƛǊŀǘƛƻƴΦ 

 

¢Ŝǎǘǎ ƛƴŎƭǳŘŜ bt{I ŀƴŘ ǾƛōǊŀǘƛƻƴ ǘŜǎǘǎΦ 



 

рпф 

 

 

5ǳǊƛƴƎ ǘƘŜ ǘŜǎǘǎ ǘƘŜ ǇǳƳǇǎ ǎƘƻǳƭŘ ƻǇŜǊŀǘŜ ǿƛǘƘƻǳǘ ŜȄŎŜǎǎƛǾŜ ōŜŀǊƛƴƎ ƘŜŀǘƛƴƎΣ ǿƛǘƘƻǳǘ 
ǾƛōǊŀǘƛƻƴ ƻǊ ƻǘƘŜǊ ǳƴŦŀǾƻǊŀōƭŜ ƻŎŎǳǊǊŜƴŎŜǎΦ 

 

¢ƘŜ .ƛŘŘŜǊ ǎƘŀƭƭ ƛƴŘƛŎŀǘŜ ƛƴ ƛǘǎ ǇǊƻǇƻǎŀƭ ǘƘŜ ǇǊƻǇƻǎŜŘ ǘŜǎǘƛƴƎ ŀƴŘ ǾŜǊƛŦƛŎŀǘƛƻƴǎΦ ¦ƴƭŜǎǎ 
ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ŀƭƭ ŦŀŎǘƻǊȅ ǘŜǎǘǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ L{h ŀƴŘ L9/Φ  

Site tests 
!ƭƭ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀǘ ǘƘŜ ǎƛǘŜΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ tǳōƭƛŎŀǘƛƻƴ bƻΦ мфу 
ƻŦ ǘƘŜ L9/ ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ǎǘŀƴŘŀǊŘΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘŜǎǘƛƴƎΦ 

 

¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ƘŜŀŘǎΣ Ŧƭƻǿ ǊŀǘŜǎ ŀƴŘ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǇǳƳǇǎ ŀƴŘ ƳƻǘƻǊǎ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ 
ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ǾŀƭǳŜǎ ƎǳŀǊŀƴǘŜŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛƴ ǘƘŜ ŎƻƴǘǊŀŎǘΦ ¢ƘŜ ƎǊƻǳǇόǎύ ǘƘŀǘ 
ŘƻŜǎ ƴƻǘ ƳŜŜǘ ǘƘŜ ƎǳŀǊŀƴǘŜŜŘ ŜŦŦƛŎƛŜƴŎȅ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ǘƘŜ 
ƳƻŘƛŦƛŎŀǘƛƻƴǎ ƛǘ ŘŜŜƳǎ ƴŜŎŜǎǎŀǊȅ ŀƴŘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀƎŀƛƴ ŀǘ ǘƘŜ ŜȄǇŜƴǎŜǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ 

 

Lǘ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǇŜǊŦƻǊƳŜŘ ƻƴπǎƛǘŜ ǘŜǎǘƛƴƎ ŦƻǊ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǾƛōǊŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ L{h млумс 
ǎǘŀƴŘŀǊŘΦ 

 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƴȅ ŀǇǇŀǊŀǘǳǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŎŀǊǊȅƛƴƎ ƻǳǘ ǘƘŜ ǘŜǎǘǎΦ 

Elements to be submitted with the bid 
¢ƘŜ .ƛŘŘŜǊ Ƴǳǎǘ ǎǳōƳƛǘ ǿƛǘƘ ǘƘŜ ǇǊƻǇƻǎŀƭ ŀ ǊŜǇƻǊǘ ŀƴŘ ŀƭƭ ǘƘŜ ŜƭŜƳŜƴǘǎ ǘƘŀǘ ƘŜ ŎƻƴǎƛŘŜǊ 
ŀŘǾƛǎŀōƭŜ ŦƻǊ ŀ ōŜǘǘŜǊ ŀǇǇǊŜŎƛŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻǇƻǎŀƭǎΦ 

Lǘ ǎƘƻǳƭŘΣ ŀǘ ƭŜŀǎǘΣ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΥ 

tǳƳǇ ŎǳǊǾŜǎ ǘƻ ǘƘŜ ƴƻƳƛƴŀƭ ǎǇŜŜŘΣ ǎƘƻǿƛƴƎ ƘŜŀŘǎΣ Ŧƭƻǿ ǊŀǘŜǎΣ ŀōǎƻǊōŜŘ ǇƻǿŜǊΣ 
ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǊŜǉǳƛǊŜŘ bt{IΤ 

¢ƘŜ ǎŀƳŜ ŎǳǊǾŜǎ ŦƻǊ ǾŀǊƛƻǳǎ Ǌƻǘŀǘƛƻƴ ǎǇŜŜŘ ǳǇ ǘƻ ƳƛƴƛƳǳƳ ǎǇŜŜŘ ŀƭƭƻǿŀōƭŜΤ 

aƛƴƛƳǳƳ ǇǳƳǇ Ŧƭƻǿ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƘŜŀŘΤ 

aŀȄƛƳǳƳ Ŧƭƻǿ ǘƘŀǘ Ŏŀƴ ōŜ ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ ǇǳƳǇ ŀƴŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƘŜŀŘΤ 

/ǳǊǾŜǎ ǘƻǊǉǳŜ κ ǎǇŜŜŘ ŀƴŘ ǘƻǊǉǳŜ κ ŦƭƻǿΤ 

5ŜǎŎǊƛǇǘƛǾŜ ǊŜǇƻǊǘ ǿƛǘƘ ǘƘŜ ŘŜǎƛƎƴŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ǇǳƳǇǎ ŀƴŘ 
ǊŜƭŀǘŜŘ ƳŀǘŜǊƛŀƭǎΤ 

aƻƳŜƴǘ ƻŦ ƛƴŜǊǘƛŀ ƻŦ ǘƘŜ ǇǳƳǇ ŀƴŘ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ƎǊƻǳǇΤ 

!ǇǇǊƻȄƛƳŀǘŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ƳŀǘŜǊƛŀƭΤ 

5ŜǎƛƎƴ ƎǳƛŘŜ ŘǊŀǿƛƴƎǎ ƻŦ ǘƘŜ ǇǳƳǇǎ ŀƴŘ ǇǊƻǾƛǎƛƻƴ ƻŦ ŀǳȄƛƭƛŀǊȅ ǇƛǇƛƴƎΤ 



 

ррл 

 

[ƛǎǘ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎ ǇǊƻǇƻǎŜŘ ŦƻǊ ŦƛǾŜ ȅŜŀǊǎ ƻŦ ƻǇŜǊŀǘƛƻƴΤ 

tŀƛƴǘ ǎŎƘŜƳŜǎ ŀƴŘ ǇǊƻǇƻǎŜŘ ŎƻǊǊƻǎƛƻƴ ǇǊƻǘŜŎǘƛƻƴΦ 
 

Elements to be submitted by the Contractor 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜƭŜƳŜƴǘǎΥ 

Cƛƴŀƭ ƎǳƛŘŜ ŘǊŀǿƛƴƎǎ ƻŦ ǘƘŜ ǇǳƳǇǎ ǿƛǘƘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴǎ ǘƻ ŎƛǾƛƭ ŎƻƴǎǘǊǳŎǘƛƻƴΤ 

Cƛƴŀƭ ǇǳƳǇ ŘǊŀǿƛƴƎǎΣ ōŀǎŜǇƭŀǘŜΣ ǇƛǇŜǎ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ŦƛǘǘƛƴƎǎΤ 

¢Ŝǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎΤ 

!ǎǎŜƳōƭƛƴƎΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

 

Potable Sewerage Pumps 

¢ƘŜǎŜ ǎƘŀƭƭ ōŜ ǎǳōƳŜǊǎƛōƭŜ ŎŜƴǘǊƛŦǳƎŀƭ ǇǳƳǇǎΦ ¢ƘŜ ǎǳōƳŜǊǎƛōƭŜ ǇǳƳǇǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƘŀƴŘƭƛƴƎ 
рлƳƳ ǎƻƭƛŘǎΣ ŜƴŀōƭƛƴƎ ǇǳƳǇƛƴƎ ƻǾŜǊ ƭƻƴƎ ŘƛǎǘŀƴŎŜǎ ƛƴ ǇƛǇŜƭƛƴŜǎ ŀǎ ǎƳŀƭƭ ŀǎ рлƳƳ ŘƛŀƳŜǘŜǊΦ 
²ƘŜǊŜ ǇƻǎǎƛōƭŜΣ ǘƘŜ ǎǳōƳŜǊǎƛōƭŜ ǇǳƳǇ ǎƘŀƭƭ ƘŀǾŜ ŀ ǎƘǳǘπƻŦŦ ǇǊŜǎǎǳǊŜ ƻŦ нрƳ ŀƴŘ ŀ ƳŀȄƛƳǳƳ Ŧƭƻǿ 
ǊŀǘŜ ƻŦмлƳоκƘǊΦ ŀǘ мрƳ ƻŦ ǘƻǘŀƭ ŘȅƴŀƳƛŎ ƘŜŀŘΦ 

   

Gate Valves 

¢ƘŜ ƎŀǘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǊŜǎƛƭƛŜƴǘ ǎŜŀǘ ǘȅǇŜΣ Ŧǳƭƭ ōƻǊŜΣ ǿƛǘƘƻǳǘ ǊŜŎŜǎǎŜǎ ŀǘ ōƻǘǘƻƳΣ ŘŜǎƛƎƴŜŘ 
ŀŎŎƻǊŘƛƴƎ ǘƻ 9b млтп ǇŀǊǘǎ м ŀƴŘ нΦ 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǎƘƻǊǘ ǘȅǇŜΣ ǿƛǘƘ ŦŀŎŜπǘƻπŦŀŎŜ ŘƛƳŜƴǎƛƻƴǎ ŀŎŎƻǊŘƛƴƎ ǘƻ L{h ртрн {ŜǊƛŜǎ мп 
όŜǉǳŀƭ ǘƻ 9b рруπмΣ ǎŜǊƛŜǎ мп ŀƴŘ 5Lb Cпύ ƻǊ ǘƘŜ ƭƻƴƎ L{h ртрн ό9bрруπмύ {ŜǊƛŜǎ мр ό5Lb Cрύ ŀǎ 
ǎǇŜŎƛŦƛŜŘΦ 

CƻǊ ǿŀǎƘƻǳǘ ŎƘŀƳōŜǊǎ ŀƴŘ ƛǎƻƭŀǘƛƻƴ ǇǳǊǇƻǎŜǎ ŀǘ ŀƛǊ ǾŀƭǾŜǎ ǘƘŜȅ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ǘƘŜ ƭƻƴƎ {ŜǊƛŜǎ мр 
ǘȅǇŜΣ ǘƻ ŜŀǎŜ ƳƻǳƴǘƛƴƎΦ 

¢ƘŜ ōƻŘȅ ǎƘŀƭƭ ōŜ ŘǳŎǘƛƭŜ ƛǊƻƴ 9bπDW{πрллπтΣ ǿƛǘƘ ŦƭŀƴƎŜǎ ŦƻǊ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǇƛǇŜΦ ¢ƘŜ ŘƛƳŜƴǎƛƻƴǎ 
ƻŦ ǘƘŜ ŦƭŀƴƎŜǎ ǎƘƻǳƭŘ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 9bмлфнπнΦ 

¢ƘŜ ƛƴǘŜǊƴŀƭ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ ōƻŘȅ ǎƘŀƭƭ ōŜ ǎƳƻƻǘƘΣ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊƻǾƛŘŜ ǇŜǊŦŜŎǘƭȅ ǘƛƎƘǘ ǎŜŀƭƛƴƎΦ 

¢ƘŜ ōƻŘȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŜǇƻȄȅ ŎƻŀǘƛƴƎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 5Lb олсттπнΣ ƛƴǎƛŘŜ ŀƴŘ ƻǳǘǎƛŘŜ ǿƛǘƘ 
оллπƳƛŎǊƻƴ ƳƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎΦ 

¢ƘŜ ǿŜŘƎŜ ǎƘŀƭƭ ōŜ ƻŦ ŘǳŎǘƛƭŜ ƛǊƻƴΣ Ŧǳƭƭȅ ǾǳƭŎŀƴƛȊŜŘ ǿƛǘƘ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ŀǇǇǊƻǾŜŘ 9t5a ǊǳōōŜǊ 
ŎƻƳǇƻǳƴŘΦ 

¢ƘŜ ǾŀƭǾŜ ǎǘŜƳ ǎƘŀƭƭ ōŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ !L{Lомс[Φ hǇŜǊŀǘƛƻƴ ƛǎ Ƴŀƴǳŀƭ ǘƘǊƻǳƎƘƻǳǘ ƛǊƻƴ ƘŀƴŘ 
ǿƘŜŜƭΦ 

DŀǘŜ ǾŀƭǾŜǎ ŀǘ ǇƛǇŜƭƛƴŜ ǿŀǎƘƻǳǘ ŎƘŀƳōŜǊǎ ǎƘŀƭƭ ōŜ ƻǇŜǊŀǘŜŘ ōȅ ƪŜȅ ŀƴŘ ŀƴ ŜȄǘŜƴǎƛƻƴ ǎǇƛƴŘƭŜΣ ŀǎ 
ƛƴŘƛŎŀǘŜŘ ƛƴ ŘǊŀǿƛƴƎǎΦ 

 

Butterfly Check Valves 



 

ррм 

 

¢ƘŜ ōǳǘǘŜǊŦƭȅ ŎƘŜŎƪ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ϦǘƛƭǘƛƴƎ ŘƛǎŎϦ ǘȅǇŜΣ ǿƛǘƘ ǿŜƛƎƘǘ ƭŜǾŜǊΣ ǇǊƻǇŜǊ ǘƻ ǇƻǘŀōƭŜ 
ǿŀǘŜǊΦ 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ƘŀǾŜ ǎǘŀƴŘŀǊŘƛȊŜŘ ŘƛƳŜƴǎƛƻƴǎ ŦƻǊ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŘƛŀƳŜǘŜǊǎ ŀƴŘ ǇǊŜǎǎǳǊŜǎΣ ŀƴŘ ǎƘŀƭƭ 
ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǎǘŀƴŘŀǊŘǎΦ 

9ŀŎƘ ǾŀƭǾŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ƳŜǘŀƭ ƴŀƳŜ ǇƭŀǘŜ ǘƘŀǘ ƛƴŘƛŎŀǘŜΥ 
ƳŀƴǳŦŀŎǘǳǊŜǊΣ ƳƻŘŜƭΣ ǎŜǊƛŀƭ ƴǳƳōŜǊΣ ƴƻƳƛƴŀƭ ŘƛŀƳŜǘŜǊΣ ǇǊŜǎǎǳǊŜΣ ǿŜƛƎƘǘ ŀƴŘ ȅŜŀǊ ƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴ 

 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ǿƛǘƘ ŘƛǎŎ ŘƻǳōƭŜ ŜŎŎŜƴǘǊƛŎ ǘƻ ƛǘǎ ǎƘŀŦǘΦ 

 

¢ƘŜ ǎŜŀƭ ǊƛƴƎ ǎƘŀƭƭ ōŜ ƻƴ ŘƛǎŎΣ ƘŜƭŘ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǎǘŀƛƴƭŜǎǎπǎǘŜŜƭ ǊƛƴƎ ōƻƭǘŜŘ ǘƻ ǘƘŜ ŘƛǎŎΣ ǘƻ ŀƭƭƻǿ 
ŜŀǎŜ ǊŜǇƭŀŎŜƳŜƴǘΦ 

¢ƘŜ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŘƻǳōƭŜ ŦƭŀƴƎŜŘ ŀƴŘ ǘƘŜ ŦŀŎŜπǘƻπŦŀŎŜ ŘƛƳŜƴǎƛƻƴǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǘƻ 
ǎǘŀƴŘŀǊŘ 9b рру ¢н .ŀǎƛŎ {ŜǊƛŜǎ мпΦ ¢ƘŜ ŘƛƳŜƴǎƛƻƴǎ ƻŦ ǘƘŜ ŦƭŀƴƎŜǎ ǎƘƻǳƭŘ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 
9bмлфнπнΦ 

¢ƘŜ ōƻŘȅΣ ǾŀƭǾŜ ŘƛǎŎ ŀƴŘ ŦƭŀƴƎŜ ōŜŀǊƛƴƎ ǎƘŀƭƭ ōŜ ƻŦ ŘǳŎǘƛƭŜ ƛǊƻƴ 9bπW{ млрлΦ 9ŀŎƘ ǾŀƭǾŜ ǎƘŀƭƭ ǳƴŘŜǊƎƻ 
ƘȅŘǊŀǳƭƛŎ ǘŜǎǘǎ ŀǎ ǇŜǊ ǎǘŀƴŘŀǊŘ L{h рнлуΦ 

¢ƘŜ ǎƘŀŦǘΣ ǎŜŀǘ ǊƛƴƎ ƻŦ ōƻŘȅ ŀƴŘ ǘƘŜ ǎŜŀƭ ǊŜǘŀƛƴƛƴƎ ǊƛƴƎ ƳŀŘŜ ŦǊƻƳ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΣ 9b мΦплртΦ 

¢ƘŜ ōƻŘȅ ŀƴŘ ŘƛǎŎ ǎƘŀƭƭ ōŜ ŎƻŀǘŜŘ ǿƛǘƘ ŜǇƻȄȅ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 5Lb олсттπн ǿƛǘƘ нрл Ƴ ƳƛƴƛƳǳƳ  
ǘƘƛŎƪƴŜǎǎΦ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ CƭƻǿƳŜǘŜǊǎΦ 

 

Woltmann Watermeter 

²ƻƭǘƳŀƴƴ ǿŀǘŜǊƳŜǘŜǊǎ ǎƘŀƭƭ ōŜ ǘǳǊōƛƴŜ ǘȅǇŜ ƳŜǘŜǊǎ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ ƘƻǊƛȊƻƴǘŀƭ 
ŀȄƛǎ ǘȅǇŜΣ ƳŜǘǊƻƭƻƎƛŎŀƭ Ŏƭŀǎǎ . ƻǊ ōŜǘǘŜǊΣ ŀǎ ǇŜǊ L{h плсп ŀƴŘ ōŜ ǘŜǎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ L{h плспπоΦ 

aŜǘŜǊ ǎƘŀƭƭ ƘŀǾŜ ŀ ǘƻǘŀƭƛȊŜǊ ŀƴ ƻǇǘƻ ŜƭŜŎǘǊƻƴƛŎ ǇǳƭǎŜǊ ŜƴŀōƭƛƴƎ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ǘƻ ǘƘŜ ǘŜƭŜƳŜǘǊȅ 
ǎȅǎǘŜƳΦ 

¢ƘŜ ǊŜƎƛǎǘŜǊƛƴƎ ƳŜŎƘŀƴƛǎƳ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŀōƭŜΣ Lt суΦ 

aŜǘŜǊ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳŀȄƛƳǳƳ ǇǊŜǎǎǳǊŜ ƭƻǎǎ ƻŦ лΦнр ōŀǊ ŦƻǊ ǘƘŜ ƳŀȄƛƳǳƳ ŦƭƻǿΦ 

.ƻŘȅ ǎƘŀƭƭ ōŜ ŘƻǳōƭŜ ŦƭŀƴƎŜŘΣ tbмсΣ ƛƴ Ŏŀǎǘ ƻǊ ŘǳŎǘƛƭŜ ƛǊƻƴΣ ŎƻŀǘŜŘ ǿƛǘƘ Ŧǳǎƛƻƴ ōƻƴŘŜŘ ŜǇƻȄȅ ǿƛǘƘ 
оллπƳƛŎǊƻƴ ǘƘƛŎƪƴŜǎǎ ƳƛƴƛƳǳƳΦ 

 

Monorail Hoist 

DŜƴŜǊŀƭƭȅΣ ǘƘŜ ƳƻƴƻǊŀƛƭ Ƙƻƛǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ǎƘŀƭƭ ōŜ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ŎƻƴǘǊŀŎǘ ŘǊŀǿƛƴƎǎΦ IƻǿŜǾŜǊΣ 
ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ǎŀŦŜ ǿƻǊƪƛƴƎ ƭƻŀŘǎΣ ǘƘŜ ǎǇŜŜŘǎΣ ǘƘŜ ŘƛƳŜƴǎƛƻƴǎ 
ŀƴŘ ŀƭƭ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƳƻƴƻǊŀƛƭ Ƙƻƛǎǘ ŀǊŜ ŎƻǊǊŜŎǘƭȅ ǎŜƭŜŎǘŜŘ ŀƴŘ ǇŜǊŦŜŎǘƭȅ ǎǳƛǘŀōƭŜ ŦƻǊ 
ƻǇŜǊŀǘƛƻƴ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 

¢ƘŜ ƳƻƴƻǊŀƛƭ Ƙƻƛǎǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŜƭŜŎǘǊƛŎ ǿƛƴŎƘΣ ŜƭŜŎǘǊƛŎ ǘǊƻƭƭŜȅΣ ǘǊŀǾŜƭƭƛƴƎ ōŜŀƳΣ ŜƭŜŎǘǊƛŎ 
ǎǿƛǘŎƘōƻŀǊŘ ŀƴŘ ƳƻǳƴǘƛƴƎ ŀŎŎŜǎǎƻǊƛŜǎΦ 



 

ррн 

 

9ƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘǊŜŜπǇƘŀǎŜΣ ŀǎȅƴŎƘǊƻƴƻǳǎΣ ǿƛǘƘ ǎǉǳƛǊǊŜƭπŎŀƎŜ ǊƻǘƻǊ ǘȅǇŜΦ ¢ƘŜȅ ǎƘŀƭƭ 
ƘŀǾŜ ǇǊƻǘŜŎǘƛƻƴ Lt рр ŀƴŘ Ŏƭŀǎǎ C ƛƴǎǳƭŀǘƛƻƴΦ 

CƻǊ ōƻǘƘ ƳƻǾŜƳŜƴǘǎΣ ƭƛŦǘƛƴƎ ŀƴŘ ǘǊŀǾŜƭƭƛƴƎΣ ǘǿƻ ǎǇŜŜŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

¢ƘŜ ǘǊŀǾŜƭƭƛƴƎ ōŜŀƳ ƛǎ ǎǳǎǇŜƴŘŜŘ ƻƴ ǘƘŜ ŎƻƴŎǊŜǘŜ ŎŜƛƭƛƴƎ ƻŦ ǘƘŜ ǇǳƳǇƛƴƎ ǎǘŀǘƛƻƴΦ !ƭƭ ƳƻǳƴǘƛƴƎ 
ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

/ƻƴǘǊƻƭ ƻŦ Ƙƻƛǎǘ ŀƴŘ ǘǊƻƭƭŜȅ Ƴƻǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǎǳǎǇŜƴŘŜŘ ǇǳǎƘ ōǳǘǘƻƴ 
ǳƴƛǘΦ !ƭƭ ǘƘŜ ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ƳƻǘƛƻƴǎΦ 

tǊŜŎƛǎŜ ŎƻƴǘǊƻƭ ƻŦ ŀƭƭ ŦǳƴŎǘƛƻƴǎ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŀŎŎǳǊŀǘŜ ǇƻǎƛǘƛƻƴƛƴƎ ƻŦ ƘŜŀǾȅ 
ŎƻƳǇƻƴŜƴǘǎΦ 

!ƭƭ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ Ƙƻƛǎǘ ǳƴƛǘΣ ŀǎ ǿŜƭƭ ŀǎ ǎǘŀǊǘŜǊǎΣ 
ŎŀōƭŜǎΣ ŎƻƴǘǊƻƭǎΣ ŜǘŎΦΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΥ 

[ƛƳƛǘ ǎǿƛǘŎƘŜǎ ŦƻǊ ŀƭƭ ƳƻǘƛƻƴǎΤ 

{ǇŜŜŘ ƭƛƳƛǘǎΤ 

hǾŜǊƭƻŀŘ ǇǊƻǘŜŎǘƛƻƴΦ 

!ƭƭ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀƴǘƛπŎƻǊǊƻǎƛƻƴ ŎƻŀǘƛƴƎǎΣ ǘƻ ǇǊƻǘŜŎǘ 
ǎǳǊŦŀŎŜǎ ŦǊƻƳ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŘŀƳŀƎŜΦ 

 

Pressure transmitters 

tǊŜǎǎǳǊŜ ǘǊŀƴǎƳƛǘǘŜǊǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

¢ȅǇŜΥ ǇƛŜȊƻǊŜǎƛǎǘƛǾŜ 

aŜŀǎǳǊƛƴƎ ǊŀƴƎŜΥ   πлΣр ōŀǊ ǘƻ мн ōŀǊǎ 

!ŎŎǳǊŀŎȅΥ                 лΣр ҈ 

hǳǘǇǳǘ ǎƛƎƴŀƭΥ п π нл Ƴ! 

tƻǿŜǊ ǎǳǇǇƭȅΥ нп ± 5/ 

tǊƻǘŜŎǘƛƻƴ Υ              Lt су 

¢ƘŜ ǇǊŜǎǎǳǊŜ ǘǊŀƴǎƳƛǘǘŜǊǎ ǎƘŀƭƭ ōŜ ŘƛǊŜŎǘƭȅ ǘŀǇǇŜŘ ǘƻ ǘƘŜ ǇƛǇŜ ǿŀƭƭΦ tƛǇŜ ŎƻǊǊƻǎƛƻƴ ǇǊƻǘŜŎǘƛƻƴ ŀǘ 
ǘƘŜ ǘŀǇǇƛƴƎ ǇƻƛƴǘǎΣ Ƴǳǎǘ ōŜ ǊŜƛƴǎǘŀǘŜŘΦ 

 

Bourdon manometers 

aŀƴƻƳŜǘŜǊǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

¢ȅǇŜΥ .ƻǳǊŘƻƴ ǘǳōŜ 

aŜŀǎǳǊƛƴƎ ǊŀƴƎŜΥ    сōŀǊ 

!ŎŎǳǊŀŎȅ Υ                мΦс ҈ 

/ƻƴǎǘǊǳŎǘƛƻƴΥ {ǘŀƛƴƭŜǎǎ ǎǘŜŜƭ 

IƻǳǎƛƴƎΥ                  со ƳƳ 



 

рро 

 

/ƻƴƴŜŎǘƛƻƴΥ D мκнέΣ Dмκпέ 

tǊƻǘŜŎǘƛƻƴΥ               Lt ср 

¢ƘŜȅ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǎ ƛƴŘƛŎŀǘŜŘ ƻƴ ŘŜǘŀƛƭŜŘ ŘŜǎƛƎƴ ŘǊŀǿƛƴƎǎΣ ǿƛǘƘ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ƛƴǎǘŀƭƭƛƴƎ ŀ ǘŜǎǘ 
ƳŀƴƻƳŜǘŜǊΦ {ǳǇǇƭȅ ƻŦ ƳŀƴƻƳŜǘŜǊ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ǇƛǇƛƴƎΣ ǾŀƭǾŜǎ ŀƴŘ ŀƭƭ ƳƻǳƴǘƛƴƎ ŀŎŎŜǎǎƻǊƛŜǎΦ 

¢ƘŜ ǇƛǇŜƭƛƴŜ ŎƻǊǊƻǎƛƻƴ ǇǊƻǘŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ǊŜƛƴǎǘŀǘŜŘ ŀǘ ǘƘŜ ǘŀǇǇƛƴƎ ǇƻƛƴǘǎΦ 

 

Incinerator 

{/ht9 

¢Ƙƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŎƻǾŜǊǎ ǘƘŜ ŘŜǘŀƛƭŜŘ ŘŜǎƛƎƴ ǇŀǊŀƳŜǘŜǊǎΣ ƳŀƴǳŦŀŎǘǳǊŜΣ ǎǳǇǇƭȅΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ǘŜǎǘ 
ŀƴŘ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ǘƘŜ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊΦ ¢ƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ 
ǘƘŀǘ ƻŦ ǘƘŜ tǊƻƧŜŎǘ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ 

 

Lb¢9wtw9¢!¢Lhb{ 

!ōōǊŜǾƛŀǘƛƻƴǎΥ 

Lƴ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀōōǊŜǾƛŀǘƛƻƴǎ ǿƛƭƭ ŀǇǇƭȅΥ 

!b{L        Υ !ƳŜǊƛŎŀƴ bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎ LƴǎǘƛǘǳǘŜ  

!{¢a       Υ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ŦƻǊ ¢ŜǎǘƛƴƎ ŀƴŘ aŀǘŜǊƛŀƭǎ  

.{   Υ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎ Lƴǎǘƛǘǳǘƛƻƴ 

{!b{       Υ {ƻǳǘƘ !ŦǊƛŎŀƴ bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎ  

{L{   Υ    {ǿŜŘƛǎƘ LƴǎǘƛǘǳǘŜ ƻŦ {ǘŀƴŘŀǊŘǎ  

5Lb  Υ 5ŜǳǘǎŎƘŜ LƴŘǳǎǘǊȅ bƻǊƳŜƴ 

L{h          Υ LƴǘŜǊƴŀǘƛƻƴŀƭ hǊƎŀƴƛȊŀǘƛƻƴ ŦƻǊ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ  

!{a9      Υ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ aŜŎƘŀƴƛŎŀƭ 9ƴƎƛƴŜŜǊǎ  

{!9//     Υ {ƻǳǘƘ !ŦǊƛŎŀƴ 9ƭŜŎǘǊƻƭȅǘƛŎ /ƻǊǊƻǎƛƻƴ /ƻƳƳƛǘǘŜŜ  

!Da!   Υ        !ƳŜǊƛŎŀƴ DŜŀǊ aŀƴǳŦŀŎǘǳǊŜǊǎ !ǎǎƻŎƛŀǘƛƻƴ 

{ǘŀƴŘŀǊŘǎΥ 

!ƭƭ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ǘƘŜ ŘŜƎǊƛǘǘŜǊ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ƭŀǘŜǎǘ ŀƳŜƴŘƳŜƴǘǎ ŀƴŘ 
ŜŘƛǘƛƻƴǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀƴŘŀǊŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 

{!b{ млплл           Υ bŀǘƛƻƴŀƭ .ǳƛƭŘƛƴƎ wŜƎǳƭŀǘƛƻƴǎ 
.{ ролп                  Υ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ǎŀŦŜƎǳŀǊŘƛƴƎ ƻŦ ƳŀŎƘƛƴŜǊȅ 
{!b{ флфсπмΥ мффп Υ ¢ŜǎǘƛƴƎ ƻŦ ǿŜƭŘŜǊǎΣ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ ǘȅǇŜ ƻŦ ǿŜƭŘƛƴƎ ǊŜǉǳƛǊŜŘ 
.{ нфн tŀǊǘ мΥ мфут  Υ 5ƛƳŜƴǎƛƻƴǎ ƻŦ ōŀƭƭ ōŜŀǊƛƴƎǎΣ ŎȅƭƛƴŘǊƛŎŀƭ ŀƴŘ ǎǇƘŜǊƛŎŀƭ ǊƻƭƭŜǊ 

ōŜŀǊƛƴƎǎ  

{!b{ млмснπп         Υ {ǘǊǳŎǘǳǊŀƭ ǳǎŜ ƻŦ {ǘŜŜƭ tŀǊǘ пΥ ¢ƘŜ ŘŜǎƛƎƴ ƻŦ ŎƻƭŘπŦƻǊƳŜŘ ǎǘŀƛƴƭŜǎǎ 

ǎǘŜŜƭ ǎǘǊǳŎǘǳǊŀƭ 

{!b{ млппπо          Υ ²ŜƭŘƛƴƎ tŀǊǘ оΥ ¢ƘŜ Ŧǳǎƛƻƴ ƻŦ ǎǘŜŜƭ όƛƴŎƭǳŘƛƴƎ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭύΥ ¢Ŝǎǘǎ ŦƻǊ ǘƘŜ 



 

ррп 

 

ŀǇǇǊƻǾŀƭ ƻŦ ǿŜƭŘƛƴƎ ǇǊƻŎŜŘǳǊŜǎ 
{!b{ мллппπп         Υ ²ŜƭŘƛƴƎ tŀǊǘ пΥ ¢ƘŜ Ŧǳǎƛƻƴ ǿŜƭŘƛƴƎ ƻŦ ǎǘŜŜƭ όƛƴŎƭǳŘƛƴƎ ŀǳǎǘŜƴƛǘƛŎ ǎǘŀƛƴƭŜǎǎ 
ǎǘŜŜƭύΥ ¢Ŝǎǘǎ ŦƻǊ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǿŜƭŘŜǊǎ ǿƻǊƪƛƴƎ ǿƘŜǊŜ ǿŜƭŘ ǇǊƻŎŜŘǳǊŜ ŀǇǇǊƻǾŀƭ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘΦ 
{!b{ мллсп           Υ ¢ƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǎǘŜŜƭ ǎǳǊŦŀŎŜǎ ŦƻǊ ŎƻŀǘƛƴƎ 
{!b{ млмлнπп         Υ {ŜƭŜŎǘƛƻƴ ƻŦ ǇƛǇŜǎ ŦƻǊ ōǳǊƛŜŘ ǇƛǇŜƭƛƴŜǎ tŀǊǘ мΥ DŜƴŜǊŀƭ 

tǊƻǾƛǎƛƻƴǎ  

{!b{ млмлп   Υ IŀƴŘ ǊŀƛƭƛƴƎ ŀƴŘ ōŀƭǳǎǘǊŀŘƛƴƎ όǎŀŦŜǘȅ ŀǎǇŜŎǘǎύ 

{!b{ млмммπнπм      Υ 9ƴƎƛƴŜŜǊƛƴƎ 5ǊŀǿƛƴƎ tŀǊǘ мΥ DŜƴŜǊŀƭ ǇǊƛƴŎƛǇƭŜǎ 9ƴƎƛƴŜŜǊƛƴƎ 
5ǊŀǿƛƴƎ tŀǊǘ нΥ DŜƻƳŜǘǊƛŎ ¢ƻƭŜǊŀƴŎƛƴƎ {ŜŎǘƛƻƴ м 
{!b{ млопм           Υ Lƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ōŜŀǊƛƴƎǎ ς DŜƴŜǊŀƭ ƎǳƛŘŜƭƛƴŜǎ 
{!b{ мтллπрπф        Υ CŀǎǘŜƴŜǊǎ tŀǊǘ рΥ DŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ϧ ƳŀǘŜǊƛŀƭ ǇǊƻǇŜǊǘƛŜǎ 
{ŜŎǘƛƻƴ уΥ /ƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŦŀǎǘŜƴŜǊǎπ.ƻƭǘǎΣ {ŎǊŜǿǎ ϧ {ǘǳŘǎ 
{!b{ мтллπрπмл      Υ CŀǎǘŜƴŜǊǎ tŀǊǘ рΥ DŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ϧ ƳŀǘŜǊƛŀƭ ǇǊƻǇŜǊǘƛŜǎ {ŜŎǘƛƻƴ 
уΥ /ƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŦŀǎǘŜƴŜǊǎπbǳǘǎ 

D9b9w![ w9v¦Lw9a9b¢{ 

¢Ƙƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ Ƴǳǎǘ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ  

aлуΥ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ DŜŀǊōƻȄŜǎ 

aмуΥ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ /ŜƴǘǊƛŦǳƎŀƭ tǳƳǇǎ  

aнлΥ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ±ŀƭǾŜǎ 

aнмΥ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ tǊŜǎǎǳǊŜ tƛǇŜǿƻǊƪ  

9лмΥ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ 9ƭŜŎǘǊƛŎ aƻǘƻǊǎ  

DлмΥ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ /ƻƭƻǳǊ /ƻŘŜǎ 

DлнΥ tŀǊǘƛŎǳƭŀǊ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ /ƻǊǊƻǎƛƻƴ tǊƻǘŜŎǘƛƻƴ 

²!{¢9 Lb/Lb9w!¢hw 

 

D9b9w![ 59{LDb t!w!a9¢9w{ 

¢ƘŜ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ƳŜǘΥ 

 ¢ƻ ŦŀŎƛƭƛǘŀǘŜ ƳŀƴǳŦŀŎǘǳǊŜΣ ƛƴǎǇŜŎǘƛƻƴΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ƳŀƛƴǘŜƴŀƴŎŜΣ ŎƭŜŀƴƛƴƎ ŀƴŘ ǊŜǇŀƛǊǎΦ 
ϊ¢ƻ ōŜ ŀōƭŜ ǘƻ ǿƛǘƘǎǘŀƴŘ ǘƘŜǊƳŀƭ ǎǘǊŜǎǎŜǎ ŘǳŜ ǘƻ ŜƭŜǾŀǘŜŘ ǘŜƳǇŜǊŀǘǳǊŜ ŎƻƴŘƛǘƛƻƴǎ ŘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴΦ 
¢ƻ ŜƴǎǳǊŜ ǎŀŦŜ ŀƴŘ ǎŀǘƛǎŦŀŎǘƻǊȅ ƻǇŜǊŀǘƛƻƴ ŦƻǊ ŀƴ ŀŎŎŜǇǘŀōƭŜ ƭƛŦŜ ŜȄǇŜŎǘŀǘƛƻƴ ƻŦ мн ȅŜŀǊǎ ǳƴŘŜǊ  ǘƘŜ 
ŀƳōƛŜƴǘ ŎƻƴŘƛǘƛƻƴǎ ǇǊŜǾŀƛƭƛƴƎ ŀǘ ǘƘŜ {ƛǘŜΣ 
¢ƻ ƪŜŜǇ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ƻǇŜǊŀǘƛƻƴ Ŏƻǎǘǎ ǘƻ ŀ ƳƛƴƛƳǳƳΣ 
¢ƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƭŜƎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ǎŀŦŜǘȅ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ǿŀǘŜǊΣ ƭŀƴŘ  
ŀƴŘ ŀƛǊ ǇƻƭƭǳǘƛƻƴΣ 
¢ƻ ǎŀǘƛǎŦȅ ŀƴȅ ǎǇŜŎƛŦƛŎ ǊŜǉǳƛǊŜƳŜƴǘ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǎǘŀǘǳǘƻǊȅ ŎƻŘŜǎ ŀƴŘ ƭƻŎŀƭ ƭŜƎƛǎƭŀǘƛƻƴΣ ŀƴŘ 
¢ƻ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƻƴ оср Řŀȅǎ ǇŜǊ ȅŜŀǊΣ нп ƘƻǳǊǎ ǇŜǊ Řŀȅ ǳƴŘŜǊ ǎǇŜŎƛŦƛŜŘ ŘŜǎƛƎƴ ŎƻƴŘƛǘƛƻƴǎΦ 

59{LDb t!w!a9¢9w{ 

¢ƘŜ ƳŜŎƘŀƴƛŎŀƭ ǎŜǿŀƎŜ ǘǊŜŀǘƳŜƴǘ ƻǇŜǊŀǘƛƻƴ ƛǎ Ŏƻƴǘƛƴǳƻǳǎ ƛƴ ƛǘǎ ƻǇŜǊŀǘƛƻƴΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘŜ 
ŜȄǘǊŀŎǘƛƻƴ ƻŦ ōƻǘƘ ōƛƻŘŜƎǊŀŘŀōƭŜ ŀƴŘ ƴƻƴπōƛƻŘŜƎǊŀŘŀōƭŜ ƳŀǘŜǊƛŀƭ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜ ǿŀǘŜǊΦ ¢ƘŜ 
ŜȄǘǊŀŎǘŜŘ ƳŀǘŜǊƛŀƭǎ ƴŜŜŘ ǘƻ ōŜ ŘƛǎǇƻǎŜŘ ƻŦ ōȅ ƳŜŀƴǎ ƻŦ ƛƴŎƛƴŜǊŀǘƛƻƴ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ŀǎƘ ǘŀƪŜƴ 
ǘƻ ǘƘŜ ŎŜƳŜƴǘ ƛƴŘǳǎǘǊȅ ŀǎ ŀƭǘŜǊƴŀǘƛǾŜ Ǌŀǿ ƳŀǘŜǊƛŀƭΦ 



 

ррр 

 

¢ƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ ǎƻ ŀǎ ǘƻ ǇǊƻǾƛŘŜ 
ƻǇǘƛƳŀƭ ŎƻƴǾŜȅƛƴƎ ŀƴŘ ƘŀƴŘƭƛƴƎ ŘǳǊƛƴƎ ŦŜŜŘƛƴƎ ƛƴǘƻ ǘƘŜ ǇǊƛƳŀǊȅ ŎƻƳōǳǎǘƛƻƴ ŎƘŀƳōŜǊΦ ¢ƘŜ ŦŜŜŘ 
ƳŀǘŜǊƛŀƭ ǘƻ ǘƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ǎƘŀƭƭ ŎƻƳŜ ŦǊƻƳ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ǘǊŜŀǘƳŜƴǘ 
Ǉƭŀƴǘ ƛƴŎƭǳŘƛƴƎ ŎƻŀǊǎŜ ōŀǊ ǎŎǊŜŜƴΣ ŦƛƴŜ ōŀǊ ǎŎǊŜŜƴ ŀƴŘ ǘƘŜ ŎƻƳǇŀŎǘƻǊΦ 

¢ƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ǘȅǇŜ ƻŦ ƛƴŎƛƴŜǊŀǘƻǊ ŦƻǊ ол ǘǇŘ ǿŀǎǘŜ ƛǎ ŀ ǊƻǘŀǊȅ ƪƛƭƴ ǘȅǇŜ ǿƘƛŎƘ ƛǎ ŘŜǎƛƎƴŜŘ ŀǎ ŀ 
ǘǿƻπǎǘŀƎŜ ƛƴŎƛƴŜǊŀǘƻǊ ǳƴƛǘ ǘƘŀǘ ƛƴŎƻǊǇƻǊŀǘŜǎ ǘƘŜ ǊŜŦǊŀŎǘƻǊȅ ōǊƛŎƪ ƭƛƴŜŘ ǘǳōŜ ŦƻǊ ŘŜǎǘǊǳŎǘƛƻƴ ƻŦ ǎƻƭƛŘ 
κ ƭƛǉǳƛŘ ǿŀǎǘŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǎŜŎƻƴŘ ǎǘŀƎŜ ƛǎ ŦƛǘǘŜŘ ǿƛǘƘ ǘǿƻ ǎŜǇŀǊŀǘŜ ƛƴǘŜƎǊŀǘŜŘ ǎŜŎƻƴŘŀǊȅ 
ōǳǊƴŜǊ ǎȅǎǘŜƳΣ ǿƘƛŎƘ ŘǊŀǿǎ Ƙƻǘ ƎŀǎŜǎ ŦǊƻƳ ǘƘŜ ǇǊƛƳŀǊȅ ŎƘŀƳōŜǊΦ 

¢ƘŜ ŎƻƳōǳǎǘƛƻƴ ƎŀǎŜǎ ŦǊƻƳ ǘƘŜ ǇǊƛƳŀǊȅ ŎƘŀƳōŜǊ ǘƘŜƴ Ŧƭƻǿ ǘƘǊƻǳƎƘ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ōǳǊƴŜǊ 
ŎƘŀƳōŜǊ ŦƻǊ ŀ ƳƛƴƛƳǳƳ ƻŦ н ǎŜŎƻƴŘǎ ŀǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ƻŦ урл π мΣмрлϲ/ ŜƴǎǳǊƛƴƎ ŎƻƳǇƭŜǘŜ ƘƛƎƘ 
ǘŜƳǇŜǊŀǘǳǊŜ ǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ Ǝŀǎ ŎƻƳōǳǎǘƛƻƴ ǇǊƻŘǳŎǘǎΦ ¢ƘŜ {ǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ƪƛƭƴ ǎƘŜƭƭ ƛǎ 
ƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ мулh/ ŀƴŘ Ŏŀƴ Ǝƻ ƘƛƎƘŜǊ ǿƘŜƴ ǘƘŜ ǊŜŦǊŀŎǘƻǊȅ ōǊƛŎƪǎ ƭƻǎŜ ǘƘŜƛǊ ŜŦŦŜŎǘƛǾŜ ǊŜŦǊŀŎǘƻǊȅ 
ǇǊƻǇŜǊǘƛŜǎΦ   

¢ƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ŦǳŜƭ ǘƻ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ƛǎ ŘƛŜǎŜƭΦ CƻǊ ƻǇǘƛƳǳƳ ƻǇŜǊŀǘƛƻƴ ǘƘŜ ǿŀǘŜǊ 
ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǿŀǎǘŜ ǘƻ ōŜ ƛƴŎƛƴŜǊŀǘŜŘ ǎƘŀƭƭ ōŜ ғмн҈ ōȅ ǿŜƛƎƘǘΦ ¢Ƙƛǎ ǎƘŀƭƭ ŜƴǎǳǊŜ ƻǇǘƛƳŀƭ ǎǇŜŎƛŦƛŎ 
ǘƘŜǊƳŀƭ ŎƻƴǎǳƳǇǘƛƻƴ ǇŜǊ ǳƴƛǘ ƻŦ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘŜŘΦ  

CƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŎƻƳǇƭƛŀƴŎŜΣ ǘƘŜ ŜȄƘŀǳǎǘ ƎŀǎŜǎ ŦǊƻƳ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ŎƘŀƳōŜǊ ŎŀǊǊȅƛƴƎ ŦǊŜŜ 
ǇŀǊǘƛŎǳƭŀǘŜ ƳŀǘǘŜǊ ŀǊŜ ǇŀǎǎŜŘ ǘƘǊƻǳƎƘ ŀ ǎŎǊǳōōŜǊ ŦƻǊ ǊŜƳƻǾŀƭ ƻŦ ǇŀǊǘƛŎǳƭŀǘŜ ƳŀǘǘŜǊ ŀƴŘ Ǉƻƭƭǳǘŀƴǘ 
ƎŀǎŜǎΦ 

59{LDb /wL¢9wL! 

¢ƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ǎƘŀƭƭ ōŜ ƻŦ ǊƻǘŀǊȅ ƪƛƭƴ ǘȅǇŜ ǿƛǘƘ ƎŜƴǘƭŜ ƛƴŎƭƛƴŀǘƛƻƴ ǘƻ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ǘƻ ŀƭƭƻǿ ŦƻǊ ǘƘŜ 
Ŏƻƴǘƛƴǳƻǳǎ Ŧƭƻǿ ŀƴŘ ŘƛǎŎƘŀǊƎŜ ƻŦ ƳŀǘŜǊƛŀƭ ŀǎ ƛǘ ǊƻǘŀǘŜǎΦ ¢ƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ōǳǊƴ 
ŎƻƳōǳǎǘƛōƭŜ ƳŀǘŜǊƛŀƭ ǎƻƳŜ ƻŦ ǿƘƛŎƘ ǎƘŀƭƭ ƘŀǾŜ ƘƛƎƘ ǿŀǘŜǊ ŎƻƴǘŜƴǘ ǳǇ ǘƻ рл҈Φ ²ŀǎǘŜ ōǳǊƴƛƴƎ 
ŎŀǇŀŎƛǘȅ ŦƻǊ ōƻǘƘ ǎƻƭƛŘ ŀƴŘ ƭƛǉǳƛŘ ǿŀǎǘŜ ǎƘŀƭƭ ōŜ олǘǇŘ ǿƛǘƘƛƴ нпƘƻǳǊǎ ƻǇŜǊŀǘƛƻƴΦ 

59{LDb 

CƻǊ ŀƴ ƻǇǘƛƳŀƭƭȅ ǇŜǊŦƻǊƳƛƴƎ ƛƴŎƛƴŜǊŀǘƻǊΣ ǘƘŜ ƪŜȅ ŜǉǳƛǇƳŜƴǘ όƛƴŎƭǳŘƛƴƎ ǊƻǘŀǊȅ ƪƛƭƴΣ ǎŜŎƻƴŘŀǊȅ 
ŎƘŀƳōŜǊΣ ōǳǊƴŜǊǎ ŀƴŘ ǘƘŜ Ŧŀƴǎύ ǎƘŀƭƭ ōŜ ǎƛȊŜŘ ŀǇǇǊƻǇǊƛŀǘŜƭȅΦ 

tǊƛƳŀǊȅ /ƻƳōǳǎǘƛƻƴ /ƘŀƳōŜǊΥ 

¢ƘŜ ǇǊƛƳŀǊȅ ŎƻƳōǳǎǘƛƻƴ ŎƘŀƳōŜǊ ƛǎ ǘƘŜ ŦƛǊǎǘ ǎǘŀƎŜ ƛƴ ǘƘŜ ŎƻƳōǳǎǘƛƻƴ ǇǊƻŎŜǎǎ ǘƘŀǘ ǎƘŀƭƭ ōŜ 
ŎƻƳǇƻǎŜŘ ƻŦ ŀ ǊƻǘŀǊȅ ƪƛƭƴ ƻƴ ǘǿƻ ǎǳǇǇƻǊǘǎ ǿƛǘƘ ŀ ƎƛǊǘƘ ƎŜŀǊ ŀǎ Ƴŀƛƴ ŘǊƛǾŜ ǘƻǊǉǳŜ ǘǊŀƴǎƳƛǎǎƛƻƴ 
ŘŜǾƛŎŜΦ 5ǳŜ ǘƻ ǘƘŜ ŜƭŜǾŀǘŜŘ ǎŜǊǾƛŎŜ ǘŜƳǇŜǊŀǘǳǊŜǎ ŘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ǊƻǘŀǊȅ ƪƛƭƴ ǎƘŜƭƭ ǎƘŀƭƭ ōŜ 
ŎƻƴǎǘǊǳŎǘŜŘ ŦǊƻƳ мсaƻо /ƘǊƻƳƛǳƳ aƻƭȅōŘŜƴǳƳ ǎǘŜŜƭ όƻǊ ŜǉǳƛǾŀƭŜƴǘύ ƳŀǘŜǊƛŀƭ ŀǎ ŎƻƴǘŀƛƴŜŘ ƛƴ 
9b мллнуΦ 

5ǳŜ ǘƻ ŜƭŜǾŀǘŜŘ ƻǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎ ŘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ǊƻǘŀǊȅ ƪƛƭƴ ǎƘŀƭƭ ƘŀǾŜ ƛƴǘŜǊƴŀƭ 
ǊŜŦǊŀŎǘƻǊȅ ƭƛƴƛƴƎΦ 

 

CƻǊ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ ƻŦ ŦŜŜŘƛƴƎ ǿŀǎǘŜ ŀƴŘ ŘƛǎŎƘŀǊƎƛƴƎ ŀǎƘΣ ǘƘŜ ƪƛƭƴ ǎƘŀƭƭ ōŜ ƛƴŎƭƛƴŜŘ ŀǘ оπп҈ 
ǘƻ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ǘƻ ŀƛŘ ƛƴ ǘƘŜ ƳŀǘŜǊƛŀƭ Ŧƭƻǿ ŀƴŘ ŎƻƴǎƛǎǘŜƴǘ ŀǎƘ ŘƛǎŎƘŀǊƎŜΦ ¢ƘŜ ǊƻǘŀǊȅ ƪƛƭƴ ǎƘŀƭƭ ƘŀǾŜ 
ǎǇŜŜŘ ŎƻƴǘǊƻƭ ǘƘǊƻǳƎƘ ±ŀǊƛŀōƭŜ CǊŜǉǳŜƴŎȅ 5ǊƛǾŜ ǘƻ ǾŀǊȅ ōŜǘǿŜŜƴ лΦр ς нΦл ǊǇƳΦ 

wƻǘŀǊȅ Yƛƭƴ {ƘŜƭƭ /ƘŀƳŦŜǊ 



 

ррс 

 

¢ƘŜ ŎƘŀƳŦŜǊǎ ŀǊŜ ŘƻƴŜ ŜƛǘƘŜǊ ōȅ ƻȄȅƎŜƴ Ǝŀǎ ŎǳǘǘƛƴƎ ƻǊ ōȅ ƳŀŎƘƛƴƛƴƎΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ƻȄȅƎŜƴ ŎǳǘǘƛƴƎΣ 
ƎǊƛƴŘƛƴƎ ƛǎ ŎƻƳǇǳƭǎƻǊȅ ǘƻ ŜƭƛƳƛƴŀǘŜ ŀƴȅ ƎǊƻƻǾŜ ƻǊ ŎǊŀŎƪǎΦ 

  

wƻǘŀǊȅ Yƛƭƴ {ƘŜƭƭ ²ŜƭŘƛƴƎ 

²ŜƭŘǎ ǎƘŀƭƭ ōŜ ŘƻƴŜ ǿƛǘƘ Ŧǳƭƭ ǇŜƴŜǘǊŀǘƛƻƴ ǿƛǘƘ ŀ Ǉŀǎǎ ƻƴ ǘƘŜ ǊŜǾŜǊǎŜ ǎƛŘŜ ŀŦǘŜǊ ǘƘŜ ŦƛǊǎǘ Ǉŀǎǎ Ƙŀǎ 
ōŜŜƴ ƎǊƻǳƴŘ ƻǳǘΦ ¢ƘŜ ƭƻƴƎƛǘǳŘƛƴŀƭ ǿŜƭŘǎ Ƴǳǎǘ ōŜ ƻŦŦǎŜǘ ƛƴ ŀƴƎƭŜ ǘƻ ŀǾƻƛŘ ƛƴǘŜǊǎŜŎǘƛƴƎ ǿŜƭŘǎΦ 
LƴǘŜǊǎŜŎǘƛƴƎ ǿŜƭŘǎ ŀǊŜ ŦƻǊōƛŘŘŜƴΦ 

¢ƘŜ ǿŜƭŘǎ Ƴǳǎǘ ǎƘƻǿ ƴŜƛǘƘŜǊ ǳƴŘŜǊŎǳǘΣ ƴƻǊ ǇƻǊƻǎƛǘȅ ƻǊ ŀƴȅ ǎǳǊŦŀŎŜ ŘŜŦŜŎǘΦ ¢ƘŜ ƛƴǘŜǊƴŀƭ ǿŜƭŘƛƴƎ 
Ƴǳǎǘ ƘŀǾŜ ŀ ƳŀȄƛƳǳƳ ƻǾŜǊ ŜȄŎŜǎǎ ƳŜǘŀƭ ƻŦ о ƳƳ όƘŜƛƎƘǘ ƻŦ ǿŜƭŘ ŀōƻǾŜ ǘƘŜ ǿŜƭŘŜŘ ōŀǎŜ ƳŀǘŜǊƛŀƭύ 
ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŦƛǘǘƛƴƎ ƻŦ ǘƘŜ ǊŜŦǊŀŎǘƻǊȅ ƳŀǘŜǊƛŀƭΦ Lƴ ŎŀǎŜ ƻŦ ŀƴȅ ŜȄŎŜǎǎ ǿŜƭŘ ƳŀǘŜǊƛŀƭΣ ǘƘŜ ǿŜƭŘƛƴƎ 
ǎƘŀƭƭ ōŜ ƎǊƻǳƴŘ ǘƻ ōŜƭƻǿ оƳƳΦ  

wƻǘŀǊȅ Yƛƭƴ {ƘŜƭƭ CŀōǊƛŎŀǘƛƻƴ  

¢ƘŜ ǎƘŜƭƭ ǎƘŀƭƭ ōŜ ŦŀōǊƛŎŀǘŜŘ ƛƴ ǘƘŜ ǎƳŀƭƭŜǎǘ ǇƻǎǎƛōƭŜ ƴǳƳōŜǊ ƻŦ ǎŜŎǘƛƻƴǎΦ 

¢ƘŜ ƴŜŎŜǎǎŀǊȅ ŎǊƻǎǎ ōŀǊ ǎǘǊǳŎǘǳǊŜǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ǘƻ ŀǾƻƛŘ ŘŜŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǎƘŜƭƭΦ ¢ƘŜ ŎƭŀƳǎ 
ŀƴŘ ǎŎǊŜǿ ƧŀŎƪǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ƭƻƴƎƛǘǳŘƛƴŀƭ ŀƴŘ ŘƛŀƳŜǘǊƛŎŀƭ ǎŜǘǘƛƴƎ ŘǳǊƛƴƎ ŀǎǎŜƳōƭȅ ŀƴŘ ǿŜƭŘƛƴƎ ƻƴ 
ǎƛǘŜ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ŦƛǘǘŜŘΦ 

  

Yƛƭƴ wŜŦǊŀŎǘƻǊȅ .ǊƛŎƪǎ 

CƻǊ ǇǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ ŜƭŜǾŀǘŜŘ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ǘƘŜ ǊƻǘŀǊȅ ƪƛƭƴ ǎƘŜƭƭ ǎƘŀƭƭ ƘŀǾŜ ƛƴǘŜǊƴŀƭ ƭƛƴƛƴƎ 
ǊŜŦǊŀŎǘƻǊȅ ǿƛǘƘ ŎƻƴǎƛǎǘŜƴǘ ǊŜŦǊŀŎǘƻǊƛƴŜǎǎ ǳƴŘŜǊ ƭƻŀŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ƳƻƛǎǘǳǊŜ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜΣ 
ŎƘŜƳƛŎŀƭ ƛƴŦƛƭǘǊŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ŎƘŜƳƛŎŀƭ ǾŀǇƻǊ ŀƴŘ ǘƘŜ ŜƭŜǾŀǘŜŘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŘǳǊƛƴƎ ŎƻƳōǳǎǘƛƻƴΦ 
¢ƘŜ ōǊƛŎƪ ƭƛƴƛƴƎ ǎƘŀƭƭ ōŜ ƻŦ ǊŜŀǎƻƴŀōƭŜ ǘƘƛŎƪƴŜǎǎ ǘƻ ƛƴŎƭǳŘŜ ƴƻǘ Ƨǳǎǘ ǊŜŦǊŀŎǘƻǊȅ ǇǊƻǇŜǊǘƛŜǎ ōǳǘ ŀƭǎƻ 
ŀōƻǳǘ ол҈ ǘƘƛŎƪƴŜǎǎ ƻŦ ƛƴǎǳƭŀǘƛƻƴ ǇǊƻǇŜǊǘƛŜǎΦ 

  

Yƛƭƴ {ƘŜƭƭ ²ŜƭŘƛƴƎ LƴǎǇŜŎǘƛƻƴ 

¢ƘŜǊŜ ǎƘŀƭƭ ōŜ ǎŜǾŜǊŀƭ ƛƴǎǇŜŎǘƛƻƴǎ ŎƻƴŘǳŎǘŜŘ ƻƴ ǘƘŜ ƪƛƭƴ ǎƘŜƭƭ ǿŜƭŘƛƴƎ ƛƴŎƭǳŘƛƴƎ ǳƭǘǊŀǎƻƴƛŎΣ ŘȅŜ 
ǇŜƴŜǘǊŀƴǘ ŀƴŘ Ǿƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴǎΦ !ƭƭ ǘƘŜ ǘƘǊŜŜ ƛƴǎǇŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŘƻƴŜ ƻƴ млл҈ ƻŦ ǘƘŜ ǿŜƭŘΦ 

CƻǊ Ǿƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴΣ ǘƘŜǊŜ ǎƘŀƭƭ ōŜ ƴƻ ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ǳƴŘŜǊŎǳǘ ƻǊ ŜȄŎŜǎǎ ƻŦ ƳŜǘŀƭΦ 

¢ƘǊƻǳƎƘ ŘȅŜ ǇŜƴŜǘǊŀǘŜ ǘŜǎǘƛƴƎ ƻŦ ŀƭƭ ǿŜƭŘƛƴƎΣ ǘƘŜǊŜ ǎƘŀƭƭ ōŜ ƴƻ ŘŜǘŜŎǘŀōƭŜ ŘŜŦŜŎǘΦ 

¢ƘŜ ǳƭǘǊŀǎƻƴƛŎ ƛƴǎǇŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ǿƛǘƘ ǘǿƻ ǘǊŀƴǎŘǳŎŜǊǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ŀƴƎƭŜ ƻǊ ǊŀŘƛƻƎǊŀǇƘȅ ŦƻǊ 
ƛƴǘŜǊǎŜŎǘƛƴƎ ǿŜƭŘǎΦ bƻ ƭƛƴŜŀǊ ƛƴŘƛŎŀǘƛƻƴΣ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜŦŜŎǘ ŀǘ ǘƘŜ Ǌƻƻǘ ƻŦ ǘƘŜ ǿŜƭŘƛƴƎΣ ƴƻ ŘŜŦŜŎǘ 
ƻǾŜǊ рƳƳ ƻŦ ŜǉǳƛǾŀƭŜƴǘ ŘƛŀƳŜǘŜǊ ŀǊŜ ǇŜǊƳƛǘǘŜŘΦ 

{9/hb5!w¸ /I!a.9w 

¢ƘŜ ǎŜŎƻƴŘŀǊȅ ŎƻƳōǳǎǘƛƻƴ ŎƘŀƳōŜǊ ƛǎ ǘƘŜ ǎŜŎƻƴŘ ǎǘŀƎŜ ƻŦ ŎƻƳōǳǎǘƛƻƴ ǘƘŀǘ ǎƘŀƭƭ ōŜ ǎǘŀǘƛŎ ǎƻƭƛŘ 
ƘŜŀǊǘƘΦ ¢ƘŜ ǎŜŎƻƴŘŀǊȅ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ŦǊƻƳ ǎǘŀƴŘŀǊŘ 9b мллнрлπн ǎǘŜŜƭ ƎǊŀŘŜ 
{норWwDн ƻǊ ŜǉǳƛǾŀƭŜƴǘΦ 

¢ƘŜ ǎŜŎƻƴŘŀǊȅ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘ ŎƻƴǎƛǎǘŜƴǘ ǘƘƛŎƪƴŜǎǎ ƻŦ ǊŜŦǊŀŎǘƻǊȅ ōǊƛŎƪ ƭƛƴƛƴƎ 
ǘƘŀǘ ǎƘŀƭƭ ƘŀǾŜ ŘŜŦƛƴŜŘ ǊŜŦǊŀŎǘƻǊȅπǳƴŘŜǊπƭƻŀŘΦ 



 

ррт 

 

¢ƘŜ ǎŜŎƻƴŘŀǊȅ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǘǿƻ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜŘ ƳƻƴƻōƭƻŎƪ ǘȅǇŜ ōǳǊƴŜǊǎ ǿƘƻǎŜ 
ǇǊƛƳŀǊȅ ŦǳŜƭ ǎƘŀƭƭ ōŜ ŘƛŜǎŜƭΦ 

CƻǊ ǎŀŦŜǘȅ ƻŦ ǘƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ŀǎ ŀ ǿƘƻƭŜΣ ǘƘŜǊŜ ǎƘŀƭƭ ōŜ ŜƳŜǊƎŜƴŎȅ Ǝŀǎ ŜǾŀŎǳŀǘƛƻƴ ǾŀƭǾŜ ǘƘŀǘ ƛǎ 
ǇƴŜǳƳŀǘƛŎŀƭƭȅ ŀŎǘǳŀǘŜŘΣ ŀƴŘ Ƙŀǎ ŎŀǎǘŀōƭŜ ǿƛǘƘ ǊŜŦǊŀŎǘƻǊȅ ŀƴŘ ƛƴǎǳƭŀǘƛƻƴ ǇǊƻǇŜǊǘƛŜǎΦ 

  

.¦wb9w{ !b5 /ha.¦{¢Lhb C!b 

  

¢ƘŜ ǎǘŀƴŘŀǊŘ ǊƻǘŀǊȅ ƪƛƭƴ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŀǎǎǳƳƛƴƎ ǘƘŀǘ ŘƛŜǎŜƭ ǎƘŀƭƭ ōŜ 
ǘƘŜ ŦǳŜƭ ǘƻ ōŜ ǳǎŜŘ ŀǘ ǘƘǊŜŜ ōǳǊƴŜǊ Ǉƻƛƴǘǎ ƴŀƳŜƭȅ ƻƴŜ ōǳǊƴŜǊ ŀǘ ǘƘŜ ǇǊƛƳŀǊȅ ŎƘŀƳōŜǊ ŀƴŘ ǘǿƻ 
ōǳǊƴŜǊǎ ŀǘ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ŎƘŀƳōŜǊΦ 

¢Ƙƛǎ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊΣ ǎƘŀƭƭ ōŜ ŀ ǘƘǊŜŜ ōǳǊƴŜǊ ǎȅǎǘŜƳ ƻŦ ƳƻƴƻōƭƻŎƪ ǘȅǇŜΣ ǿƛǘƘ ŘƛŜǎŜƭ ŀǎ ǘƘŜ 
ǇǊƛƳŀǊȅ ŦǳŜƭΦ hƴŜ ōǳǊƴŜǊ ǎƘŀƭƭ ōŜ ŀǘ ǘƘŜ ǊƻǘŀǊȅ ƪƛƭƴ όǇǊƛƳŀǊȅ ŎƘŀƳōŜǊύ ǿƘƛƭŜ ǘƘŜ ƻǘƘŜǊ ǘǿƻ ōǳǊƴŜǊǎ 
ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǎŜǇŀǊŀǘŜƭȅ ŀǘ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ŎƻƳōǳǎǘƛƻƴ ŎƘŀƳōŜǊΦ ¢ƘŜ ǘƘǊŜŜ ōǳǊƴŜǊǎ ǎƘŀƭƭ ōŜ ǘƘŜ 
ŦǳƴŘŀƳŜƴǘŀƭ ǎƻǳǊŎŜ ƻŦ ǘƘŜǊƳŀƭ ŜƴŜǊƎȅ ŦƻǊ ǎǘŀǊǘǳǇ ŀƴŘ ǎƘŀƭƭ ōŜ ǊŜƎǳƭŀǘŜŘ ŀƴŘ ŜǾŜƴ ǎǘƻǇǇŜŘ ǿƘŜƴ 
ǘƘŜ ǿŀǎǘŜ ōŜƛƴƎ ƛƴŎƛƴŜǊŀǘŜŘ ƛǎ ƻŦ ŎƻƴǎƛǎǘŜƴǘ ǉǳŀƭƛǘȅ ƛƴ ǘŜǊƳǎ ƻŦ ƭƻǿ ǿŀǘŜǊ ŎƻƴǘŜƴǘΣ ŎƻƴǎƛǎǘŜƴǘ ƘŜŀǘ 
ǾŀƭǳŜΣ ŀƴŘ ŀǎƘ ŎƻƴǘŜƴǘΦ 

Lƴ ǘƘŜ ƻǇǘƛƳƛȊŜŘ ƛƴŎƛƴŜǊŀǘƛƻƴ ǇǊƻŎŜǎǎΣ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ƻŦ ǘƘŜ ŎƻƳōǳǎǘƛƻƴ ŀƴŘ Řƛƭǳǘƛƻƴ ŜȄŎŜǎǎ ŀƛǊ ŦƻǊ 
ŦƛǊƛƴƎ ŀƴŘ ƘŜŀǘ ǘǊŀƴǎŦŜǊ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ǘƘŜ ŎƻƳōǳǎǘƛƻƴ Ŧŀƴ ƛǎ ƛƴǎǘŀƭƭŜŘ ŀǘ ǘƘŜ ǇǊƛƳŀǊȅ ŎƻƳōǳǎǘƛƻƴ 
ŎƘŀƳōŜǊΦ ¢Ƙƛǎ Ŧŀƴ ǎƘŀƭƭ ōŜ ƻŦ ŎŜƴǘǊƛŦǳƎŀƭ ǘȅǇŜ ŀƴŘ ǘƘŜ ŘǊƛǾŜ ƳƻǘƻǊ ōŜƛƴƎ ŘƛǊŜŎǘƭȅ ŎƻǳǇƭŜŘ ǘƻ ǘƘŜ 
ŦŀƴΦ ¢ƘŜ ŀƛǊ Ŧƭƻǿ ƳƻŘǳƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŘƻƴŜ ōȅ ƳŜŀƴǎ ƻŦ ƛƴƭŜǘ Ƴŀƴǳŀƭ ŘŀƳǇŜǊΦ 

¢ƘŜ ŘŜǎƛƎƴ ƻŦ ǘƘŜ Ŧŀƴ ǎƘŀƭƭ ŎƻƴǎƛŘŜǊ ǘƘŜ ƴƻƳƛƴŀƭ ƻǇŜǊŀǘƛƻƴ ǘƻ ǇǊƻǾƛŘŜ ŎƻƳōǳǎǘƛƻƴ ŀƛǊ ŦƻǊ ōƻǘƘ 
ŘƛŜǎŜƭ ŀƴŘ ǿŀǎǘŜ ŦƛǊŜŘΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƘŜ ŜȄŎŜǎǎ ŀƛǊ ǎƘŀƭƭ ōŜ ŎƻƴŎǳǊǊŜƴǘƭȅ ǘƘŜ ŘǊȅƛƴƎ ŀƎŜƴǘ ƻŦ ǘƘŜ ǿŜǘ 
ǿŀǎǘŜ ōŜƛƴƎ ƛƴǘǊƻŘǳŎŜŘ ǘƻ ǘƘŜ ǊƻǘŀǊȅ ƪƛƭƴΦ 

  

{ŀŦŜǘȅ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘ wŜǉǳƛǊŜƳŜƴǘ  

CƻǊ ǎŀŦŜǘȅ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǘƘŜ ǇŜƻǇƭŜΣ ǇŀƴƛŎ ǎǘƻǇ ǇǳǎƘ ōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŦƻǊ 
ŜƳŜǊƎŜƴŎȅ ǘǊƛǇǇƛƴƎ ƻŦ ǘƘŜ ŎƻƳǇƭŜǘŜ ƛƴŎƛƴŜǊŀǘƻǊ ŀǘ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƘŜǊŜ ǎƘŀƭƭ ōŜ 
ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ōǳǘǘƻƴǎ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǘƘǊŜŜ ǊŜǎǇŜŎǘƛǾŜ ōǳǊƴŜǊǎΦ ¢ƘŜ ŎƻƳǇƭŜǘŜ ƛƴŎƛƴŜǊŀǘƻǊ ǎƘŀƭƭ 
ōŜ ǎǘƻǇǇŜŘ ƛƳƳŜŘƛŀǘŜƭȅ ƛŦ ƻƴŜ ƻŦ ǘƘŜ ƳŜƴǘƛƻƴŜŘ ǇŀƴƛŎ ǎǘƻǇ ōǳǘǘƻƴǎ ƛǎ ǇǊŜǎǎŜŘΦ    

¢ƘŜ ŎƻƳōǳǎǘƛƻƴ Ŧŀƴ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƴƻƛǎŜ ǊŜŘǳŎŜǊ ŀƴŘ Řǳǎǘ ŦƛƭǘŜǊ ƻƴ ǘƘŜ ƛƴǘŀƪŜΦ ¢ƘŜ ŘŜǾƛŎŜǎ 
ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ŀƴŘ ŘƛǎƳƻǳƴǘŀōƭŜΦ 

  

{ƛȊƛƴƎ ƻŦ ǘƘŜ ōǳǊƴŜǊǎ  

¢ƘŜ ǘƘŜǊƳŀƭ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ǎƘŀƭƭ ōŜ ǎƛƳǳƭŀǘŜŘ ǳǎƛƴƎ ŜǉǳƛǇƳŜƴǘ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ŎŀƭŎǳƭŀǘƛƻƴ 
ǘƻƻƭ ŀƴŘ ǘƘŜ ƴǳƳōŜǊ ŀƴŘ ǎƛȊƛƴƎ ƻŦ ǘƘŜ ōǳǊƴŜǊǎ ŀƴŘ ŎƻƳōǳǎǘƛƻƴ ŦŀƴǎΦ 

9ǉǳƛǇƳŜƴǘ ǎƛȊƛƴƎ ǎƘŀƭƭ ōŜ ōŀǎŜŘ ƻŦ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ ƘŜŀǘ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ǘƘŜ ŜƴǘƛǊŜ ƛƴŎƛƴŜǊŀǘƛƻƴ 
ǇǊƻŎŜǎǎΦ 

¢ƘŜ ŘŜǎƛƎƴ ǘƘŜǊƳŀƭ ǇƻǿŜǊ ƻŦ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ƛƴŎƛƴŜǊŀǘƻǊ ōǳǊƴŜǊǎ ǎƘŀƭƭ ōŜ ŘŜǇŜƴŘŜƴǘ ǘƘŜ ǊŜǉǳƛǊŜŘ 
ƘŜŀǘ ƛƴǇǳǘ ƛƴ ǘƻ ǘƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ŀǘ ƻǇǘƛƳǳƳ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƴƻƳƛƴŀƭ ƘŜŀǘ ŎƻƴǎǳƳǇǘƛƻƴΦ ¢ƘŜ ƴƻƳƛƴŀƭ 
ǘƘŜǊƳŀƭ ǇƻǿŜǊ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŀǎ ŀ ōŀǎƛǎ ŦƻǊ ǘƘŜ ŘŜǎƛƎƴ κ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŎ ōǳǊƴŜǊΦ   



 

рру 

 

9b±Lwhba9b¢![ !{t9/¢{ 

¢ƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ǎƘŀƭƭ ōǳǊƴ ŀ ǾŀǊƛŜǘȅ ƻŦ ǿŀǎǘŜ ŀƴŘ ƛǎ ǘƘŜǊŜŦƻǊŜ ōƻǳƴŘ ǘƻ ŜƳƛǘ ŀŎƛŘ ƎŀǎŜǎ όbhȄΣ {hнύΣ 
ǇŀǊǘƛŎǳƭŀǘŜ ƳŀǘǘŜǊΣ ±ƻƭŀǘƛƭŜ hǊƎŀƴƛŎ /ŀǊōƻƴΦ 

¢ƘŜǊŜ ǎƘŀƭƭ ōŜ ŜƳƛǎǎƛƻƴ ŎƻƴǘǊƻƭ ƛƴŎƭǳŘƛƴƎ ŦƭǳŜ Ǝŀǎ ŘŜǎǳƭǇƘǳǊƛȊŀǘƛƻƴ ǊŜŀŎǘƻǊ ƳŀŘŜ ƻŦ ƳƛƭŘ ǎǘŜŜƭ ǿƛǘƘ 
ǊŜŦǊŀŎǘƻǊȅ ƭƛƴƛƴƎ ŘǳŜ ǘƻ ƘƛƎƘ ƻǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜǊŜ ǎƘŀƭƭ ōŜ ŘƛƻȄƛƴ κ ŦǳǊŀƴ 
ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ōŜƛƴƎ ƛƴƧŜŎǘŜŘ ǘƘǊƻǳƎƘ ǇƴŜǳƳŀǘƛŎ ŎƻƴǾŜȅƛƴƎ ǎȅǎǘŜƳΦ 

a!¢9wL![ C9959w !b5 /hb±9¸hw 

¢ƘŜ ǿŀǎǘŜ ǎƘŀƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŦŜŘ ƛƴ ǘƻ ǘƘŜ ǇǊƛƳŀǊȅ ŎƘŀƳōŜǊΦ ¢ƘŜ ƛƴƧŜŎǘƛƻƴ ƻŦ ǘƘŜ ǿŀǎǘŜ ǎƘŀƭƭ 
ōŜ ƛƴ ŀ ǿŀȅ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŎƻƭŘ ŦŀƭǎŜ ŀƛǊ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ǘƘŜ ŎƻƳōǳǎǘƛƻƴ ŎƘŀƳōŜǊΦ tǊƻǾƛǎƛƻƴ ǎƘŀƭƭ ōŜ 
ŀǾŀƛƭŜŘ ǘƻ ŘǊŀƛƴ ǘƘŜ ǿŀǘŜǊ ƛƴ ǘƘŜ ǿŀǎǘŜΦ ¢ƘŜ ŎƻƴǾŜȅƻǊ ǇŀǎǎƛƴƎ ƛƴ ǘƘŜ ƻǇŜƴ ǎƘŀƭƭ ōŜ ŎƻǾŜǊŜŘ ǘƻ 
ǇǊŜǾŜƴǘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǊŀƛƴΦ 

!{I 5L{/I!wD9 !b5 I!b5[LbD 

CǊƻƳ ǘƘŜ ŎƻƳōǳǎǘƛƻƴ ƛƴ ǘƘŜ ǊƻǘŀǊȅ ƪƛƭƴΣ ŀǎƘ ƛǎ ŘƛǎŎƘŀǊƎŜŘ ŀǘ ŜƭŜǾŀǘŜŘ ǘŜƳǇŜǊŀǘǳǊŜǎ ƛƴǘƻ ǘƘŜ ŀǎƘ 
ŎƻƴǾŜȅƻǊ ōŜŦƻǊŜ ōŜƛƴƎ ŦŜŘ ƛƴǘƻ ŀ ōƛƴΦ 5ǳŜ ǘƻ ǘƘŜ ŜƭŜǾŀǘŜŘ ǘŜƳǇŜǊŀǘǳǊŜǎ ƻŦ ǘƘŜ ŀǎƘΣ ǘƘŜ ŀǎƘ 
ŎƻƴǾŜȅƻǊ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘ ƘŜŀǘ ǊŜǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭΦ 

  

Lb5¦/95 5wh¦DI¢ όLΦ5Φύ C!bκ{ 

.ŀǎŜŘ ƻƴ ǘƘŜ ŎƻƳōǳǎǘƛƻƴ ƛƴ ǘƘŜ ƛƴŎƛƴŜǊŀǘƻǊ ŀƴŘ ǘƘŜ ǊŜǘŜƴǘƛƻƴ ǘƛƳŜ ƻŦ ǘƘŜ ŦƭǳŜ ƎŀǎŜǎΣ ǘƘŜ ƴǳƳōŜǊ 
ŀƴŘ ǎƛȊƛƴƎ ƻŦ ǘƘŜ Ŧŀƴǎ ǎƘŀƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘΦ ¢ƘŜ ƛƴŎƛƴŜǊŀǘƻǊ Ǉƭŀƴǘ ǎƘŀƭƭ ōŜ ŀ ǎƛƴƎƭŜ ƻǊ ŘƻǳōƭŜ Ŧŀƴ 
ǎȅǎǘŜƳ ǿƛǘƘ ǘƘŜ LƴŘǳŎŜŘ 5ǊƻǳƎƘǘ όL5ύ Cŀƴκǎ ǘƻ ƻǾŜǊŎƻƳŜ ǘƘŜ ǇǊŜǎǎǳǊŜ ŘǊƻǇ ŀŎǊƻǎǎ ǘƘŜ ǇƭŀƴǘΦ Lƴ 
ŀŘŘƛǘƛƻƴΣ ǘƘŜ L5 Ŧŀƴκǎ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ƴŜƎŀǘƛǾŜ ǇǊŜǎǎǳǊŜ ƛƴ ǘƘŜ ǘǿƻ ŎƻƳōǳǎǘƛƻƴǎ ŎƘŀƳōŜǊǎΦ ¢ƻ 
ǿƛǘƘǎǘŀƴŘ ǘƘŜ ŀŎƛŘƛŎ ŎƻƴŘƛǘƛƻƴ ƻŦ ǘƘŜ ŦƭǳŜ ǇǊƻŎŜǎǎ ƎŀǎŜǎΣ ǘƘŜ Ŧŀƴκǎ ƛƳǇŜƭƭŜǊ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ 
ŦǊƻƳ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ DǊŀŘŜ мΦплло όо/wмнύ ǎǘŜŜƭ ƻǊ ŜǉǳƛǾŀƭŜƴǘ ŀǎ ŎƻƴǘŀƛƴŜŘ ƛƴ 9bмллуу ууπнΦ 

¢ƘŜ Ŧŀƴκǎ ǎƘŀƭƭ ōŜ ƻŦ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ŎŜƴǘǊƛŦǳƎŀƭ ǘȅǇŜ ŀƴŘ ƳŀŘŜ ƻŦ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƛƳǇŜƭƭŜǊΦ ¢ƘŜ Ŧŀƴκǎ 
ǎƘŀƭƭ ōŜ ŘǊƛǾŜƴ ōȅ ƳƻǘƻǊ ǘƘǊƻǳƎƘ ǇǳƭƭŜȅκōŜƭǘ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎȅǎǘŜƳΦ 

C¦9[ {9w±L/9 ¢!bY 

¢ƘŜǊŜ ǎƘŀƭƭ ōŜ ŘƛŜǎŜƭ ǎŜǊǾƛŎŜ ǘŀƴƪΣ ǿƘƻǎŜ ŎŀǇŀŎƛǘȅ ǎƘŀƭƭ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƴƻƳƛƴŀƭ ŎƻƴǎǳƳǇǘƛƻƴΦ 
/ƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀōƻǾŜ ƎǊƻǳƴŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎǘŀƴŘŀǊŘ !tL срлΦ ¢ƘŜ ǎŜǊǾƛŎŜ 
ǘŀƴƪ ǎƘŀƭƭ ƘŀǾŜ ŦǳŜƭ ƭŜǾŜƭ ƛƴŘƛŎŀǘƻǊΣ ǇǊƻǾƛǎƛƻƴ ŦƻǊ Ǿƛǎǳŀƭ ŎƘŜŎƪƛƴƎΦ  

/ILab9¸ 

¢ƘŜ ŎƘƛƳƴŜȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǾŜƴǘ ǘƘŜ ŜȄƘŀǳǎǘ ƎŀǎŜǎ ǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΦ ¢ƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ 
ŎƘƛƳƴŜȅ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ƛǎ ƘƛƎƘŜǊ ǘƘŀƴ ŀŘƧŀŎŜƴǘ ōǳƛƭŘƛƴƎκǎ ŀƴŘ ŘŜǎƛƎƴŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ƘŜƛƎƘǘ 
ŀǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ƛƴ 9a/! !ƛǊ vǳŀƭƛǘȅ wŜƎǳƭŀǘƛƻƴǎ нлмпΣ tŀǊǘ ·L± όƎǳƛŘŜƭƛƴŜ ƻŦ ƳƛƴƛƳǳƳ ǎǘŀŎƪ 
ƘŜƛƎƘǘύΦ 

¢ƘŜ ŎƘƛƳƴŜȅ ǎƘŀƭƭ ōŜ ŦŀōǊƛŎŀǘŜŘ ŦǊƻƳ ƳƛƭŘ ǎǘŜŜƭ ǘƻ ōŜ ŎȅƭƛƴŘǊƛŎŀƭ ƛƴ ǎƘŀǇŜ ǿƛǘƘ ǳƴƛŦƻǊƳ ŎǊƻǎǎπ
ǎŜŎǘƛƻƴΣ ǎǘŀōƭŜ ŀƴŘ ǎŜƭŦπǎǳǇǇƻǊǘƛƴƎΦ 

¢ƘŜ ŎƘƛƳƴŜȅ ǎƘŀƭƭ ƘŀǾŜ ŀƴ ǳƴƻōǎǘǊǳŎǘŜŘΣ ǎŀŦŜ ŀŎŎŜǎǎ ƭŀŘŘŜǊ ŀƴŘ ŀ ƳŜŀǎǳǊƛƴƎ ǇƭŀǘŦƻǊƳ όҔǎǘŀŎƪ 
ŘƛŀƳŜǘŜǊ ƛƴ ǿƛŘǘƘύ ǿƛǘƘ ŀ ƭƻŀŘ ōŜŀǊƛƴƎ ŎŀǇŀŎƛǘȅ ƻŦ нрлƪƎκƳнΦ  ¢ƘŜ ƳŜŀǎǳǊŜƳŜƴǘ Ǉƻƛƴǘ ǎƘŀƭƭ ōŜ 
ŦŀōǊƛŎŀǘŜŘ ŀǘ ŦƛǾŜ ǘƛƳŜǎ ǘƘŜ ǎǘŀŎƪ ŘƛŀƳŜǘŜǊ ŀōƻǾŜ ǘƘŜ Ǝŀǎ ŜƴǘǊȅ Ǉƻƛƴǘ ǘƻ ǘƘŜ ŎƘƛƳƴŜȅΦ 

GENERAL DESIGN, MATERIALS AND MANUFACTURE 



 

ррф 

 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ǳǎŜŘ ŀƴŘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ōŜǎǘ ǉǳŀƭƛǘȅ ƻŦ 
ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ƪƛƴŘǎ ŀƴŘ ǎƘŀƭƭ ōŜ ŜƴǘƛǊŜƭȅ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ Řǳǘȅ ǊŜǉǳƛǊŜŘΦ 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŘŜǎƛƎƴ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎǘŀƴŘŀǊŘǎΦ 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ƛǎ ǎǘŀǘŜŘ ƛƴ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻŦ ŜŀŎƘ ŜǉǳƛǇƳŜƴǘΣ ǎǘǊǳŎǘǳǊŀƭ ƳƛƭŘ ǎǘŜŜƭ 
ǎƘŀƭƭ ōŜ ƻŦ ǘȅǇŜ {нор WwDн ǘƻ 9b мллнрҌ!м όŜǉǳƛǾŀƭŜƴǘ ǘƻ w{ǘ отπн ǘƻ 5Lb мтмллύΦ 

!ƭƭ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ōŜ ǎŀŦŜ ŀƴŘ ǘƻ ƻǇŜǊŀǘŜ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ ǳƴŘŜǊ ŀƭƭ ŎƻƴŘƛǘƛƻƴǎΦ 

/ŀƭŎǳƭŀǘƛƻƴǎ ƻŦ ƘȅŘǊƻƳŜŎƘŀƴƛŎŀƭ ŜǉǳƛǇƳŜƴǘΣ ŀǎ ǎǘŜŜƭ ƎŀǘŜǎΣ ǎǘƻǇƭƻƎǎ ƻǊ ǘǊŀǎƘ ǊŀŎƪǎ ǎƘŀƭƭ ōŜ ŘƻƴŜ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǎǘŀƴŘŀǊŘǎ 5Lb мфтлп ŀƴŘ 5Lb мфтлрΦ 

¢ƘŜ ŘŜǎƛƎƴΣ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ƻŦ ŀƭƭ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǎŜǊǾƛŎŜ ŀƴŘ ōŜ 
ǎǳŎƘ ǘƘŀǘ ǘƘŜ ǎǘǊŜǎǎŜǎ ǘƘŜȅ Ƴŀȅ ōŜ ǎǳōƧŜŎǘŜŘ ǎƘŀƭƭ ƴƻǘ ǊŜƴŘŜǊ ǘƘŜƳ ǘƻ ƻǾŜǊǎǘǊŜǎǎƛƴƎΣ ōǊŜŀƪŀƎŜ ƻǊ 
ŜȄŎŜǎǎƛǾŜ ǿŜŀǊΦ 

{ǇŜŎƛŀƭ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ƛǎ ŦǊŜŜ ŦǊƻƳ ƴƻǘƛŎŜŀōƭŜ ŀƴŘ ƘŀǊƳŦǳƭ 
ǾƛōǊŀǘƛƻƴΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭΣ ŀǘ Ƙƛǎ ƻǿƴ ŎƻǎǘΣ ǘŀƪŜ ǿƘŀǘŜǾŜǊ ǎǘŜǇǎ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ǊŜƳŜŘȅ 
ŀƴȅ ǾƛōǊŀǘƛƻƴ ǿƘƛŎƘ ǘƘŜ 9ƴƎƛƴŜŜǊ ŎƻƴǎƛŘŜǊǎ ŜȄŎŜǎǎƛǾŜΦ 

CŀōǊƛŎŀǘƛƻƴΣ ƳŀŎƘƛƴƛƴƎ ŀƴŘ ŦƛƴƛǎƘ ƻŦ ŀƭƭ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘΣ ǿƘŜƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ƛƴǎǘŀƭƭŜŘΣ 
ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻƭŜǊŀƴŎŜǎ ŀƴŘ ŎƭŜŀǊŀƴŎŜǎ ǎƘŀƭƭ ōŜ ƻōǘŀƛƴŜŘΦ 

SUBMITTALS 

¢ƘŜ /ƻƴǘǊŀŎǘ tǊƛŎŜ ǎƘŀƭƭ ōŜ ŘŜŜƳŜŘ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ Ŏƻǎǘ ƻŦ ŀƭƭ ŘŜǎƛƎƴǎΣ ŘǊŀǿƛƴƎǎΣ ŎŀƭŎǳƭŀǘƛƻƴǎΣ 
hǇŜǊŀǘƛƻƴ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ LƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ƻǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ǳƴŘŜǊ ǘƘƛǎ {ŜŎǘƛƻƴΦ 

!ǇǇǊƻǾŀƭ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀǘ ŀƴȅ ǘƛƳŜΣ ƻŦ ǘƘŜ ǿƻǊƪƛƴƎ ŘŜǘŀƛƭǎΣ ƳŀǘŜǊƛŀƭǎΣ ŜǘŎΦΣ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǿƛƭƭ 
ƴƻǘ ǊŜƭƛŜǾŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦǊƻƳ Ƙƛǎ ƻōƭƛƎŀǘƛƻƴǎ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ŀƭƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŎƘŜŎƪƛƴƎ ǘƘŜ ŘƛƳŜƴǎƛƻƴǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ŀƭƭ ŘǊŀǿƛƴƎǎΣ ǿƘƛŎƘ ŀǊŜ 
ŘŜƭƛǾŜǊŜŘ ǘƻ ƘƛƳΣ ƛŦ ǘƘƻǎŜ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ǊŜƭŀǘŜŘ ǿƛǘƘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ǎǳǇǇƭȅΦ 

!ƭƭ ƳƻŘƛŦƛŎŀǘƛƻƴ ƛƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀǎƪŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ƛƴ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ ŀ /ƻƴǘǊŀŎǘƻǊ ŜǊǊƻǊ ǿƛƭƭ 
ōŜ ŀǘ ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ 

 

Contractor’s Working Drawings 

/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘΣ ƛƴ ƻǊŘŜǊ ǘƻ ƻōǘŀƛƴ ǘƘŜ 9ƴƎƛƴŜŜǊΩǎ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ ƳŀƴǳŦŀŎǘǳǊŜ ƛǎ ǎǘŀǊǘŜŘΣ 
ǘƘǊŜŜ ŎƻǇƛŜǎ ƻŦ ŘŜǘŀƛƭŜŘ ǿƻǊƪƛƴƎ ŘǊŀǿƛƴƎǎ ƻŦ ŀƭƭ ǘƘŜ ƛǘŜƳǎΣ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƳŀŎƘƛƴŜǊȅΣ ŜǘŎΦ ƛǘ ƛǎ 
ǇǊƻǇƻǎŜŘ ǘƻ ǎǳǇǇƭȅΦ 

¢ƘŜ ǎǳōƳƛǎǎƛƻƴ ƻŦ ǘƘŜǎŜ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ǿƛǘƘƛƴ ǘƘǊŜŜ ƳƻƴǘƘǎ ƻŦ ǘƘŜ ŘŀǘŜ ƻŦ ǘƘŜ [ŜǘǘŜǊ 
ƻŦ !ŎŎŜǇǘŀƴŎŜ ƻŦ ǘƘŜ ¢ŜƴŘŜǊΦ 

²ƘŜƴ ǎǳōƳƛǘǘƛƴƎ Ƙƛǎ ŘǊŀǿƛƴƎǎΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŘŜǘŀƛƭ ǘƘŜ ŘƛǊŜŎǘƛƻƴǎ ŀƴŘ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ŀƭƭ 
ƭƻŀŘǎ ǘǊŀƴǎƳƛǘǘŜŘ ōȅ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ǘƘŜ ǎǳǇǇƻǊǘƛƴƎ ǎǘǊǳŎǘǳǊŜǎΦ 

tǊƛƻǊƛǘȅ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ǘƘŜ ǎǳōƳƛǎǎƛƻƴ ƻŦ ŘǊŀǿƛƴƎǎ ƻŦ ƛǘŜƳǎΣ ǿƘƛŎƘ Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ŎƻƴŎǊŜǘŜ 
ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴŀōƭŜ ŀŘŜǉǳŀǘŜ ǇǊƻǾƛǎƛƻƴ ǘƻ ōŜ ƳŀŘŜ ƻƴ ŎƻƴŎǊŜǘŜ ǿƻǊƪ ŘǊŀǿƛƴƎǎΦ 
¢ƘŜ ŘǊŀǿƛƴƎǎ ƻŦ ǎǳŎƘ ƛǘŜƳǎ ǎƘŀƭƭ ǎƘƻǿ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ŘŜǘŀƛƭǎ ŀƴŘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ŀƭƭ ǊƻŘǎΣ ǇƻŎƪŜǘǎΣ 
ōƻƭǘƘƻƭŜǎ ŀƴŘ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ƎǊƻǳǘƛƴƎΣ ŜǘŎ 



 

рсл 

 

!ǎ ǎƻƻƴ ŀǎ ŀ ŘǊŀǿƛƴƎ ƛǎ ŀǇǇǊƻǾŜŘΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƛȄ ŎƻǇƛŜǎ ƻŦ ǘƘŜ 
ŘǊŀǿƛƴƎ ƻƴ ǇŀǇŜǊΦ 

[ŀǘŜǊΣ ǿƘŜƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ŜǊŜŎǘŜŘ ŀƴŘ ǎŜǘ ǘƻ ǿƻǊƪΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘƘǊŜŜ ǎŜǘǎΣ ƻƴ 
ǇŀǇŜǊΣ ƻŦ ŀƭƭ ŘǊŀǿƛƴƎǎ ƛƴ ǘƘŜƛǊ Ŧƛƴŀƭ ŦƻǊƳ ŀƴŘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŎƻƳǇǳǘŜǊ ŦƛƭŜǎΦ 

¢ƘŜǎŜ ƭŀǘǘŜǊ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ŀŎŎǳǊŀǘŜƭȅ ŘŜǘŀƛƭ ǘƘŜ Ŧƛƴŀƭ ǿƻǊƪ ŀǎ ƛƴǎǘŀƭƭŜŘΦ 

 

Calculations 

²ƛǘƘ ǘƘŜ ŘǊŀǿƛƴƎǎΣ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŀƭǎƻ ǎǳōƳƛǘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ Ƙƛǎ ŀǇǇǊƻǾŀƭ ŀƭƭ ǘƘŜ ǊŜƭŜǾŀƴǘ 
ŎŀƭŎǳƭŀǘƛƻƴǎ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ 

/ŀƭŎǳƭŀǘƛƻƴǎ ǎƘŀƭƭ ƳŜƴǘƛƻƴ ǘƘŜ ŘŜǎƛƎƴ ǎǘǊŜǎǎŜǎ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ŜŀŎƘ ƳŀǘŜǊƛŀƭ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŀŘƻǇǘŜŘ 
ǎŀŦŜǘȅ ŦŀŎǘƻǊǎΦ 

¢ƘŜ 9ƴƎƛƴŜŜǊ Ƴŀȅ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƭƭ ŘƻŎǳƳŜƴǘǎ ƴŜŎŜǎǎŀǊȅ ǘƻ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ ǘƘƻǎŜ 
ŎŀƭŎǳƭŀǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ǎǘŀƴŘŀǊŘǎΣ ŎƻŘŜǎΣ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΣ ŜǘŎΦ 

 

Operation and maintenance instructions 

.ŜŦƻǊŜ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ǎŜǘ ǘƻ ǿƻǊƪΣ ǘǿƻ ŘǊŀŦǘ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ŎƻƳǇƭŜǘŜ hǇŜǊŀǘƛƻƴ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ 
LƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ŀƭƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦƻǊ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ !ǎ ǎƻƻƴ ŀǎ ǘƘŜ ŘǊŀŦǘ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀǊŜ ŀǇǇǊƻǾŜŘ ǘƘǊŜŜ Ŧƛƴŀƭ ŎƻǇƛŜǎ ŀƴŘ ǘƘŜ ŎƻƴŎŜǊƴƛƴƎ 
ŎƻƳǇǳǘŜǊ ŦƛƭŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ 9ƴƎƭƛǎƘΦ  

¢ƘŜ hǇŜǊŀǘƛƻƴ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ LƴǎǘǊǳŎǘƛƻƴǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜΥ 

Cǳƭƭ ŀƴŘ ŀŘŜǉǳŀǘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀƭƭ ǎǘŜǇǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƻǇŜǊŀǘŜ ŜŀŎƘ ƛǘŜƳ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΣ ƛƴŎƭǳŘƛƴƎ 
ŘǊŀǿƛƴƎǎΣ ŘƛŀƎǊŀƳǎΣ ƎǊŀǇƘƛŎǎ ŀƴŘ ƻǘƘŜǊ ŜƭŜƳŜƴǘǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƛƭƭǳǎǘǊŀǘŜ ǘƘŜ ǘŜȄǘǎΤ 

!ƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘϥǎΣ ŘŜǘŀƛƭ ŘǊŀǿƛƴƎǎΣ ŀƴŘ 
ŜƭŜŎǘǊƛŎŀƭΣ ƘȅŘǊŀǳƭƛŎ ƻǊ ǇƴŜǳƳŀǘƛŎ ǎŎƘŜƳŜǎΤ 

¢ȅǇŜ ŀƴŘ ŦǊŜǉǳŜƴŎȅ ƻŦ ƭǳōǊƛŎŀǘƛƻƴΣ ŘŀǘŜǎ ƻŦ ŎƻƳǇƻƴŜƴǘϥǎ ǊŜǇƭŀŎŜƳŜƴǘǎ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀƭƭ ƻǘƘŜǊ 
ƛƴǎǘǊǳŎǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ƳŀƛƴǘŜƴŀƴŎŜΤ 

{ǇŀǊŜ ǇŀǊǘǎ ƭƛǎǘ ŀƴŘ ǊŜǎǇŜŎǘƛǾŜ ǎǳǇǇƭƛŜǊǎΤ 

{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ ŀƭƭ ŎƻƴǎǳƳŀōƭŜ ƛǘŜƳǎ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ǇŜǊƛƻŘƛŎŀƭƭȅ ǊŜǇƭŀŎŜŘΤ 

¢ŀōƭŜ ƻŦ ŎƻƴǎǳƳǇǘƛƻƴǎΥ ǇƻǿŜǊΣ ƭǳōǊƛŎŀƴǘǎΣ ŜǘŎΦ 
 

 INSPECTION AND TESTING AT MANUFACTURERéS WORKS 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀ ŎƻǇȅ ƻŦ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊΩǎ ²ƻǊƪǎ ¢Ŝǎǘ /ŜǊǘƛŦƛŎŀǘŜǎ 
ŦƻǊ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜǎŜ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

tƘȅǎƛŎŀƭ ǘŜǎǘǎ ŀƴŘ ŎƘŜƳƛŎŀƭ ŀƴŀƭȅǎŜǎ ƻŦ ǎǘŜŜƭǎ ŀƴŘ ƻǘƘŜǊ ǇǊƛƴŎƛǇŀƭ ƳŀǘŜǊƛŀƭǎ ǳǎŜŘΤ 

IȅŘǊŀǳƭƛŎ ǇǊŜǎǎǳǊŜ ǘŜǎǘǎ ƻƴ ŀƭƭ ǇŀǊǘǎ ǎǳōƧŜŎǘŜŘ ǘƻ ŀƛǊΣ ƻƛƭ ƻǊ ǿŀǘŜǊ ǇǊŜǎǎǳǊŜΤ 

tŜǊŦƻǊƳŀƴŎŜ ǘŜǎǘǎ ŦƻǊ ǇǳƳǇƛƴƎ ǳƴƛǘǎΤ 

tǊƻǾƛƴƎ ǘŜǎǘǎ ƻƴ ŎǊŀƴŜ ƘƻƻƪǎΣ ǎǘŜŜƭ ǿƛǊŜ ǊƻǇŜǎΣ ŜǘŎΦΤ 



 

рсм 

 

Lƴǎǳƭŀǘƛƻƴ ǘŜǎǘΣ ǊǳƴƴƛƴƎ ǘŜǎǘǎΣ ƘŜŀǘƛƴƎ ǘŜǎǘǎΣ ƻǇŜǊŀǘƛƴƎ ǘŜǎǘǎΣ Ŧǳƭƭ ƭƻŀŘ ŀƴŘ ƻǾŜǊ ƭƻŀŘ ǘŜǎǘǎΣ ŜǘŎΦΣ ŦƻǊ 
ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ŀƴŘ ƻǘƘŜǊ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ŜǉǳƛǇƳŜƴǘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƎƛǾŜ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀŘŜǉǳŀǘŜ ƴƻǘƛŎŜΣ ƛƴ ǿǊƛǘƛƴƎΣ ƻŦ ǘƘŜ ŘŀǘŜ ƻƴ ŀƴŘ ǘƘŜ ǇƭŀŎŜ ŀǘ 
ǿƘƛŎƘ ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǿƛƭƭ ōŜ ǊŜŀŘȅ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎ ŀƴŘ ƘŜ ǎƘŀƭƭ ƎƛǾŜ ǘƻ ǘƘŜ 
9ƴƎƛƴŜŜǊ Ŧǳƭƭ ŦŀŎƛƭƛǘƛŜǎ ŦƻǊ ǿƛǘƴŜǎǎƛƴƎ ŀƴȅ ǎǳŎƘ ǘŜǎǘǎΣ ŀƴŘ ŦƻǊ ŎŀǊǊȅƛƴƎ ƻǳǘ ŀƴȅ ŀŘŘƛǘƛƻƴŀƭ ǘŜǎǘǎ ǘƘŜ 
9ƴƎƛƴŜŜǊ Ƴŀȅ ǊŜǉǳƛǊŜΦ 

Lƴ ŀŘŘƛǘƛƻƴΣ ŀǘ ŀƴȅ ǘƛƳŜ ŘǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ŜǉǳƛǇƳŜƴǘΩǎ ƳŀƴǳŦŀŎǘǳǊŜΣ ǘƘŜ ǇŀǊǘǎΣ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŀƴȅ  
ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘ Ŏŀƴ ōŜ ǎǳōƧŜŎǘŜŘ ǘƻ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǿƘŜǊŜ ƘŜ ŎƻƴǎƛŘŜǊǎ 
ǘƘƛǎ ƴŜŎŜǎǎŀǊȅΣ ŀƴŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƎƛǾŜ ǘƘŜ 9ƴƎƛƴŜŜǊ Ŧǳƭƭ ŦŀŎƛƭƛǘƛŜǎ ŀƴŘ ŜǾŜǊȅ ŀǎǎƛǎǘŀƴŎŜ ŦƻǊ ǎǳŎƘ 
ƛƴǎǇŜŎǘƛƻƴǎ ŀƴŘ ǘŜǎǘƛƴƎΦ 

¢ƘǊŜŜ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ŀƭƭ ǎǳŎƘ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜǎŜ ǘŜǎǘǎ ǎƘŀƭƭ ŎƘŜŎƪ 
ǿƻǊƪƳŀƴǎƘƛǇ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

!ŦǘŜǊ ŀǎǎŜƳōƭȅΣ ŜŀŎƘ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŎŀǊŜŦǳƭƭȅ ŎƘŜŎƪŜŘ ǘƻ ŜƴǎǳǊŜ ƛǘ ƛǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 
ǘƘŜ ŀǇǇǊƻǾŜŘ ŘƛƳŜƴǎƛƻƴǎΦ 

hǇŜǊŀǘƛƴƎ ŀƴŘ ŎƻƴǘǊƻƭ ƎŜŀǊ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ŀƴŘ ǎǘŀǊǘŜǊǎ ŀƴŘΣ ǿƘŜǊŜ ǇǊŀŎǘƛŎŀƭΣ ƭƛƳƛǘ 
ǎǿƛǘŎƘŜǎΣ ǎƘŀƭƭ ōŜ Ǌǳƴ ƭƛƎƘǘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ǇŀǊǘǎ ǿƻǊƪ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅΦ 

²ƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΣ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƻǇŜǊŀǘƛƴƎ ƎŜŀǊ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ǘŜǎǘŜŘ ǳƴŘŜǊ ƭƻŀŘΦ 

²ŜƭŘǎ ǎƘƻǳƭŘ ōŜ ǘŜǎǘŜŘ ōȅ ǊŀŘƛƻƎǊŀǇƘƛŎ ŀƴŘ ǳƭǘǊŀǎƻƴƛŎ ŜȄŀƳƛƴŀǘƛƻƴ ƻǊΣ ƛŦ ǘƘƻǎŜ ŀǊŜ ƴƻǘ ŀǇǇƭƛŎŀōƭŜ ŦƻǊ 
ǘŜŎƘƴƛŎŀƭ ǊŜŀǎƻƴǎΣ ōȅ ƳŀƎƴŜǘƛŎ ǇŀǊǘƛŎƭŜ ŀƴŘ ƭƛǉǳƛŘ ǇŜƴŜǘǊŀƴǘ ŜȄŀƳƛƴŀǘƛƻƴΦ 
 

 PACKING FOR TRANSPORT, STORAGE AND ERECTION 

Packing for transport 

!ƭƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǇŀŎƪŜŘ ŀƴŘ ǇǊƻǘŜŎǘŜŘ ŀǘ ǘƘŜ ǇƭŀŎŜ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜ ŦƻǊ 
ǘǊŀƴǎǇƻǊǘΦ {Ƴŀƭƭ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ǇŀŎƪŜŘ ƛƴ ōƻȄŜǎ ŀƴŘ ƭŀǊƎŜ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ 
ōȅ ǘƛƳōŜǊΣ ǎǘǊŀǿ ŀƴŘ ǎŀŎƪƛƴƎΦ 5ǊǳƳǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ŜƭŜŎǘǊƛŎ ŎŀōƭŜǎΣ ǎǘŜŜƭ ǊƻǇŜǎΣ ǎƳŀƭƭ ōƻǊŜ 
ŎƻǇǇŜǊ ǘǳōŜǎΣ ǎǘŜŜƭ ǿƛǊŜ ŀƴŘ ǎƛƳƛƭŀǊ ƳŀǘŜǊƛŀƭǎΦ !ƭƭ ƳŀŎƘƛƴŜŘ ǎǳǊŦŀŎŜǎ ǎƘŀƭƭ ōŜ ǇŀƛƴǘŜŘ ǿƛǘƘ ŀ Ǌǳǎǘ 
ǇǊŜǾŜƴǘƛƴƎ ǎƻƭǳǘƛƻƴ Ŝŀǎƛƭȅ ǊŜƳƻǾŀƭ ǿƘŜƴ ǊŜǉǳƛǊŜŘΦ !ƭƭ ŜƭŜŎǘǊƛŎ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ ŎŀǊŜŦǳƭƭȅ ǇǊƻǘŜŎǘŜŘ 
ŦǊƻƳ ŘŀƳŀƎŜ ōȅ ǎŀƴŘΣ ƳƻƛǎǘǳǊŜΣ ƘŜŀǘ ƻǊ ƘǳƳƛŘ ŀǘƳƻǎǇƘŜǊƛŎ ŎƻƴŘƛǘƛƻƴǎΦ 

!ƭƭ ǇŀŎƪŀƎŜǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘ ǿƛǘƘ ŀ ŘƛǎǘƛƴŎǘƛǾŜ ŎƻƭƻǊ ǎƛƎƴΣ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΦ 

 

Storage and erection 

!ƭƭ ŜǉǳƛǇƳŜƴǘ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ŘŀƳŀƎŜ ŀƴŘ ŘŜǘŜǊƛƻǊŀǘƛƻƴ ŀǘ ŀƭƭ ǘƛƳŜǎΣ 
ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǎǘƻǊŀƎŜ ŀƴŘ ŜǊŜŎǘƛƻƴ ŀǘ ǎƛǘŜΦ 5ǳǊƛƴƎ ŀƴŘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ŜǊŜŎǘƛƻƴ ƻŦ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘ ŀǘ ǎƛǘŜΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƛǘǎ ŎŀǊŜ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ŀǎ ǿŜƭƭ ŀǎ ŦƻǊ 
ƛǘǎ ƻǇŜǊŀǘƛƻƴ ǳƴǘƛƭ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ ŎŀǊǊƛŜŘ ƻǳǘ ŀƴŘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ Ƙŀǎ 
ōŜŜƴ ŦƻǊƳŀƭƭȅ ǘŀƪŜƴ ƻǾŜǊ ōȅ ǘƘŜ 9ƳǇƭƻȅŜǊΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ŜǊŜŎǘƛƻƴ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ 
ǘƻ ǘƘŜ ŎƻǊǊŜŎǘ ƭƛƴŜ ŀƴŘ ƭŜǾŜƭ ŀƴŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ /ƻƴǘǊŀŎǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ 
ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƻ ǘƘŀǘΣ ǿƘŜƴ Ŧǳƭƭȅ ŜǊŜŎǘŜŘ ŀƴŘ ŎƻƳǇƭŜǘŜŘΣ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǿƛƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ŀƭƭ ǘƘŜ 
ǎǇŜŎƛŦƛŜŘ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

 



 

рсн 

 

TESTS AT SITE 

!ƭƭ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŎŀǊŜŦǳƭƭȅ ǘŜǎǘŜŘ ŀǘ ǎƛǘŜ ŀŦǘŜǊ ŜǊŜŎǘƛƻƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜȅ ƻǇŜǊŀǘŜ 
ǎŀǘƛǎŦŀŎǘƻǊƛƭȅΦ ¢ƘŜǎŜ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ǎƘŀƭƭ ōŜ ǘƻ Ƙƛǎ 
ǎŀǘƛǎŦŀŎǘƛƻƴΦ 

²ƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΣ ǘŜǎǘǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

!ƭƭ ǾŀƭǾŜǎ ǎƘŀƭƭ ōŜ ƻǇŜƴŜŘ ŀƴŘ ŎƭƻǎŜŘ ǘƻ ǎƘƻǿ ǘƘŀǘ ǘƘŜȅ ƻǇŜǊŀǘŜ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅΣ ǘƘŜ 
ƛƴŘƛŎŀǘƻǊǎ ŀǊŜ ŎƻǊǊŜŎǘƭȅ ŀŘƧǳǎǘŜŘΣ ǘƘŜ ƭƛƳƛǘ ǎǿƛǘŎƘŜǎ ŎƻǊǊŜŎǘƭȅ ǎŜǘΣ ŜǘŎΦ 

¢ƘŜ ƎŜŀǊǎ ǎƘŀƭƭ ōŜ ƻǇŜǊŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƳǇƭŜǘŜ Ƴƻǘƛƻƴǎ ŀƴŘ ǘƘŜ ƭƛƳƛǘ ǎǿƛǘŎƘŜǎ 
ŎƘŜŎƪŜŘ ŦƻǊ ŎƻǊǊŜŎǘ ǎŜǘǘƛƴƎΦ 
 

ELECTRICAL INSTALLATIONS AND AUTOMATION SYSTEMS 

 

GENERAL 

¢ƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ǘƘŜ 9ƭŜŎǘǊƛŎŀƭ ²ƻǊƪǎ ŘŜǘŀƛƭŜŘ ƘŜǊŜǿƛǘƘΣ ƎŜƴŜǊŀƭƭȅ ǊŜŦŜǊǎ ǘƻ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ 
ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎ ǿƛǘƘƛƴ ǘƘŜ {ŎƻǇŜ ƻŦ ²ƻǊƪǎΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ 
ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ǎǳǇǇƭƛŜŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǎƻƳŜ ƻŦ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ŜǉǳƛǇƳŜƴǘΦ 

 

Scope of Works 

9ƭŜŎǘǊƛŎŀƭ ǿƻǊƪǎ ƛƴŎƭǳŘŜ ǘƘŜ ŘŜǎƛƎƴΣ ǎŜƭŜŎǘƛƻƴΣ ǎǳǇǇƭȅΣ ŜǊŜŎǘƛƻƴΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ǎƛǘŜ ǘŜǎǘƛƴƎΣ ǇŀƛƴǘƛƴƎΣ 
ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘΥ 

tƻǿŜǊ ǎǳǇǇƭȅΣ ǎǘŀƴŘōȅ ƎŜƴŜǊŀǘƻǊ ǎŜǘΣ ǘǊŀƴǎŦƻǊƳŜǊǎΣ ǎǿƛǘŎƘƎŜŀǊǎΣ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ŀƴŘ ŎƻƴǘǊƻƭ 
ǇŀƴŜƭǎ ǘƻ ŀƭƭ ǇƭŀƴǘΤ 

!ǳǘƻƳŀǘƛƻƴ ŀƴŘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎ ǘƻ Ǉƭŀƴǘ ǇǊƻǾƛŘŜŘ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘΤ 

/ŀōƭƛƴƎ ŀƴŘ ǿƛǊƛƴƎ ŎƻƴƴŜŎǘƛƴƎ ǳǇ ŀƭƭ Ǉƭŀƴǘ ǇǊƻǾƛŘŜŘ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘΤ 

DŜƴŜǊŀƭ ŜƭŜŎǘǊƛŎŀƭ ǎŜǊǾƛŎŜǎ ǿƛǘƘƛƴ ǘƘŜ ōǳƛƭŘƛƴƎǎ ŀƴŘ ŎƻƳǇƻǳƴŘǎΣ ƛƴŎƭǳŘƛƴƎ ƎŜƴŜǊŀƭ ŜŀǊǘƘƛƴƎ ŀƴŘ 
ƭƛƎƘǘƴƛƴƎ ǇǊƻǘŜŎǘƛƻƴ ŜǘŎΤ 

{ǇŀǊŜǎΣ ǘƻƻƭǎ ŀƴŘ ƻǘƘŜǊ ŀƴŎƛƭƭŀǊȅ ŜǉǳƛǇƳŜƴǘΤ 

 

General for Materials 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ L9/ {ǘŀƴŘŀǊŘǎ ŀƴŘ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ŦƻǊƳ ǇŀǊǘ ƻŦ ǘƘŜǎŜ 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎΦ 

DƻƻŘǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ŘŜƭƛǾŜǊŜŘ ǘƻ ǎƛǘŜ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ƭŀǘŜǎǘ ƛǎǎǳŜ όǿƛǘƘ 
ǘƘŜ ǳǇ ǘƻ ŘŀǘŜ ŀƳŜƴŘƳŜƴǘǎύ ƻŦ ǘƘŜ {ǘŀƴŘŀǊŘǎΦ 

DƻƻŘǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ƴƻǘ ƳŀƴǳŦŀŎǘǳǊŜŘ ǘƻ ŀōƻǾŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǉǳŀƭƛǘȅ ƴƻǘ ƛƴŦŜǊƛƻǊ ǘƻ 
ǘƘŀǘ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ {ǘŀƴŘŀǊŘǎΦ ¢ƘŜ ǎǳōǎǘƛǘǳǘƛƻƴ ƻŦ ŀƴȅ ǎǳŎƘ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ƻƴƭȅ ōŜ ƳŀŘŜ ǿƛǘƘ 
ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

LŦ ŀƴȅ ǊŜŘŜǎƛƎƴ ƻŦ ǘƘŜ ǿƻǊƪǎ ƛǎ ƴŜŎŜǎǎƛǘŀǘŜŘ ōȅ ǘƘŜ ŀŘƻǇǘƛƻƴ ƻŦ ǎǳŎƘ ŀƭǘŜǊƴŀǘƛǾŜǎΣ ǘƘŜ Ŏƻǎǘǎ ƛƴŎǳǊǊŜŘ 
ǎƘŀƭƭ ōŜ ōƻǊƴŜ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ 



 

рсо 

 

9ƭŜŎǘǊƛŎŀƭ ǊŜƭŀȅǎ ŀƴŘ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ƭƛŦŜ ǳƴŘŜǊ ƴƻǊƳŀƭ Ŧǳƭƭ ƭƻŀŘ ǿƻǊƪƛƴƎ 
Ŏƻƴǘƛƴǳƻǳǎƭȅ ƻŦ н Ƴƛƭƭƛƻƴ ƻǇŜǊŀǘƛƻƴǎ ǿƛǘƘƻǳǘ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ŀƴȅ ǇŀǊǘ ŀƴŘ ǘǿƻ ƘǳƴŘǊŜŘ ǘƘƻǳǎŀƴŘ 
ƻǇŜǊŀǘƛƻƴ ǿƛǘƘƻǳǘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƴȅ ƪƛƴŘΦ 9ƭŜŎǘǊƛŎŀƭ ǊŜƭŀȅǎ ŀƴŘ ƭƛƎƘǘ ŎǳǊǊŜƴǘ ǎǿƛǘŎƘƛƴƎ ŘŜǾƛŎŜǎ 
ǎƘŀƭƭ ƴƻǘ ǊŜǉǳƛǊŜ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƴȅ ƪƛƴŘ ōŜŦƻǊŜ ŎƻƳǇƭŜǘƛƴƎ ǘǿƻ Ƴƛƭƭƛƻƴ ƻǇŜǊŀǘƛƻƴǎ ǳƴŘŜǊ Ŧǳƭƭ 
ǿƻǊƪƛƴƎ ƭƻŀŘΦ  

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƘŜ ǳǎŜΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ 
ŀǇǇƭƛŎŀǘƛƻƴ ƻǊ ŦƛȄƛƴƎ ƻŦ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŀƭƭ ŀǇǇƭƛŎŀōƭŜ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΦ ²ƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ǳǎŜ ƻŦ ŀƴȅ 
ǘŜŎƘƴƛŎŀƭ ŀŘǾƛǎƻǊȅ ǎŜǊǾƛŎŜǎ ƻŦŦŜǊŜŘ ōȅ ƳŀƴǳŦŀŎǘǳǊŜǊǎΦ 

 

Protection and Packing for Dispatch 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜΣ ōŜŦƻǊŜ ŘƛǎǇŀǘŎƘΣ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎ ǘƘŀǘ ŀƭƭ Ǉƭŀƴǘ ƛǎ 
ŀŘŜǉǳŀǘŜƭȅ ǇǊƻǘŜŎǘŜŘ ōȅ ǇŀƛƴǘƛƴƎ ƻǊ ōȅ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ƳŜŀƴǎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ǇŜǊƛƻŘ ƻŦ ǘǊŀƴǎƛǘΣ 
ǎǘƻǊŀƎŜ ŀƴŘ ŜǊŜŎǘƛƻƴΣ ŀƎŀƛƴǎǘ ŎƻǊǊƻǎƛƻƴ ŀƴŘ ŀŎŎƛŘŜƴǘŀƭ ŘŀƳŀƎŜΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ƘŜƭŘ 
ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ Ǉƭŀƴǘ ōŜƛƴƎ ǎƻ ǇŀǊƪŜŘ ŀƴŘκƻǊ ǇǊƻǘŜŎǘŜŘ ŦƻǊ ƻǾŜǊǎŜŀǎ ǎƘƛǇƳŜƴǘΣ ŀǎ ǘƻ ŜƴǎǳǊŜ 
ǘƘŀǘ ƛǘ ǊŜŀŎƘŜǎ ǘƘŜ {ƛǘŜ ƛƴǘŀŎǘ ŀƴŘ ǳƴŘŀƳŀƎŜŘΦ ¢ƘŜ Ǉƭŀƴǘ ǎƘŀƭƭ ōŜ ǇŀŎƪŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ǊƻǳƎƘ 
ƘŀƴŘƭƛƴƎ ƛƴ ǘǊŀƴǎƛǘ ŀƴŘΣ ŀƭƭ ǇŀŎƪŀƎŜǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǎǘƻǊŀƎŜ ƛƴŎƭǳŘƛƴƎ ǇƻǎǎƛōƭŜ ŘŜƭŀȅǎ ƛƴ 
ŘŜƭƛǾŜǊȅΦ 

bƻ ǇŀŎƪŀƎŜ ƻǊ ōǳƴŘƭŜ ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ƛǘŜƳǎ ƻŦ tƭŀƴǘ ƛƴǘŜƴŘŜŘ ŦƻǊ ƛƴŎƻǊǇƻǊŀǘƛƻƴ ƛƴ ƳƻǊŜ ǘƘŀƴ ƻƴŜ 
ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ²ƻǊƪǎΦ !ƭƭ ƛǘŜƳǎ ƻŦ tƭŀƴǘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘΣ ƛƴ 9ƴƎƭƛǎƘΣ ŦƻǊ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƎŀƛƴǎǘ 
ǘƘŜ ǇŀŎƪƛƴƎ ƭƛǎǘΦ 9ǾŜǊȅ ŎǊŀǘŜ ƻǊ ǇŀŎƪŀƎŜ ǎƘŀƭƭ ŎƻƴǘŀƛƴΣ ƛƴ 9ƴƎƭƛǎƘΣ ŀ ǇŀŎƪƛƴƎ ƭƛǎǘ ƛƴ ŀ ǿŀǘŜǊπ ǇǊƻƻŦ 
ŜƴǾŜƭƻǇŜΦ 

!ƭƭ ŎǊŀǘŜǎΣ ǇŀŎƪŀƎŜǎΣ ŜǘŎΦ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƳŀǊƪŜŘΣ ƛƴ 9ƴƎƭƛǎƘΣ ǿƛǘƘ ŀ ǿŀǘŜǊπ ǇǊƻƻŦ ƳŀǘŜǊƛŀƭ ǘƻ ǎƘƻǿ 
ǘƘŜ ǿŜƛƎƘǘΣ ǿƘŜǊŜ ǘƘŜ ǿŜƛƎƘǘ ƛǎ ōŜŀǊƛƴƎΣ ŀƴŘ ǿƘŜǊŜ ǎƭƛƴƎǎ ǎƘƻǳƭŘ ōŜ ŀǘǘŀŎƘŜŘ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŀƴ 
ƛƴŘŜƭƛōƭŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƳŀǊƪ ǊŜƭŀǘƛƴƎ ǘƘŜƳ ǘƻ ǘƘŜ ǇŀŎƪƛƴƎ ƭƛǎǘǎΦ 

/ŀǎŜǎ ǎƘŀƭƭ ōŜŀǊ ǘƘŜ /ƻƴǘǊŀŎǘƻǊǎ ƴŀƳŜ ŀƴŘ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ {ƛǘŜ ŀǎ ǿŜƭƭ ŀǎ Ŧǳƭƭ ŘƛǊŜŎǘƛƻƴǎΦ ¢ƘŜǎŜ 
ǎƘŀƭƭ ōŜ ǇŀƛƴǘŜŘ ƛƴ ŀ ǎǘǊƻƴƎ ŎƻƴǘǊŀǎǘƛƴƎ ŎƻƭƻǊ ƛƴ ƭŀǊƎŜ ƭŜƎƛōƭŜ ŎƘŀǊŀŎǘŜǊǎΦ ²ƘŜƴ ǘƘŜ ŘƛǎǇŀǘŎƘ ƳŀǊƪǎ 
Ŏŀƴƴƻǘ ōŜ ŀǇǇƭƛŜŘ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ ŘƛǊŜŎǘ ǘƻ ǘƘŜ ōƻŘȅ ƻŦ ŀƴȅ ƛǘŜƳΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ ǎǘŀƳǇŜŘ ƻƴ ŀ ƳŜǘŀƭ 
ƭŀōŜƭΣ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ƛǘŜƳ ƻǊ ǇŀǊǘΣ ōȅ ƳŜŀƴǎ ƻŦ ǿƛǊŜ ǇŀǎǎƛƴƎ ǘƘǊƻǳƎƘ ƘƻƭŜǎ ŀǘ ŜƛǘƘŜǊ ŜƴŘ ƻŦ ǘƘŜ 
ƭŀōŜƭ ŀƴŘ ǎŜŎǳǊŜŘ ǎƻ ǘƘŀǘ ƛǘ ƭƛŜǎ Ŧƭŀǘ ǿƛǘƘ ǘƘŜ ƛǘŜƳΦ 

 



 

рсп 

 

Unloading, Erection and Running of Plant 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƳŀƪŜ ŘǳŜ ŀƭƭƻǿŀƴŎŜ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳƳƛǘƳŜƴǘǎΥ 

!ǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ ŀƭƭ ŀǇǇǊƻǇǊƛŀǘŜ ǎƪƛƭƭŜŘ ŀƴŘ ǳƴǎƪƛƭƭŜŘ ƭŀōƻǊ ƴŜŎŜǎǎŀǊȅ ǘƻ ǳƴƭƻŀŘΣ ƳƻǾŜ ƛƴǘƻ Ǉƻǎƛǘƛƻƴ ƻǊ 
ǎǘƻǊŀƎŜ ŀƭƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ŀƴŘ Ǉƭŀƴǘ ǎǳǇǇƭƛŜŘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀƴȅ ŘŀƳŀƎŜ 
ƻŎŎŀǎƛƻƴŜŘΦ 

tǊƻǾƛŘŜ ŀƭƭ ŎǊŀƴŀƎŜ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǊŜǉǳƛǊŜŘ ǘƻ ǳƴƭƻŀŘ ŀƴŘ ǇƭŀŎŜ ƛƴ ǎǘƻǊŀƎŜ ŀƴŘ ǘƻ ƭƻŀŘ ŦǊƻƳ ǎǘƻǊŀƎŜ ŀƴŘ 
ƳƻǾŜ ƛƴǘƻ Ǉƻǎƛǘƛƻƴ ŀƴŘ ŜǊŜŎǘ ŀƭƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ŀƴŘ Ǉƭŀƴǘ ŘŜǘŀƛƭŜŘ ƛƴ Ƙƛǎ ǎǳǇǇƭȅΦ 

{ǳǇǇƭȅƛƴƎ ŀƭƭ ǎǘŜǇǎΣ ǘǊŜǎǘƭŜǎΣ ƭŀŘŘŜǊǎΣ ǎŎŀŦŦƻƭŘƛƴƎ ŜǘŎΦ ǘƘŀǘ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ 
ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

tǊƻǾƛŘƛƴƎ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǉǳŀƭƛŦƛŜŘΣ ǎƪƛƭƭŜŘ ŀƴŘ ǳƴǎƪƛƭƭŜŘ ƭŀōƻǊΣ ŦƻǊ ǘƘŜ ŜǊŜŎǘƛƻƴ ƻŦ ŜǾŜǊȅ ǇŀǊǘ ƻŦ ǘƘŜ tƭŀƴǘ 
ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŀǇǇŀǊŀǘǳǎΣ ǎƻ ǘƘŀǘ ƛǘ Ŏŀƴ ōŜ ŀƭƭ ƛƴǎǘŀƭƭŜŘ ŎƻƳǇƭŜǘŜΣ ŀƴŘ ƭŜŦǘ ƛƴ ƎƻƻŘ ǿƻǊƪƛƴƎ ƻǊŘŜǊΦ 

tǊƻǾƛŘƛƴƎ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǘŜŎƘƴƛŎŀƭ ǇŜǊǎƻƴƴŜƭΣ ŜƛǘƘŜǊ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻǊ Ƙƛǎ ƻǿƴ ǎǘŀŦŦΣ ŦƻǊ ǘƘŜ 
ƛƴǎǘŀƭƭƛƴƎΣ ǘŜǎǘƛƴƎ ŀƴŘ ǎŜǘǘƛƴƎ ǘƻ ǿƻǊƪ ƻŦ ǎǇŜŎƛŀƭƛȊŜŘ ŜǉǳƛǇƳŜƴǘΦ 

tǊƻǾƛŘƛƴƎ ŀŘŜǉǳŀǘŜ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ǘƘŜ Ǉƭŀƴǘ ŀƴŘ Ǉƭŀƴǘ ŦƛƴƛǎƘ ŦǊƻƳ ǘƘŜ ǘƛƳŜ ƛǘ ƛǎ ŘŜƭƛǾŜǊŜŘ ǘƻ {ƛǘŜΣ ŘǳǊƛƴƎ 
ǎǘƻǊŀƎŜ ŀƴŘ ŜǊŜŎǘƛƻƴ ǇŜǊƛƻŘǎ ǳƴǘƛƭ ǘƘŜ ¢ŀƪŜπƻǾŜǊ /ŜǊǘƛŦƛŎŀǘŜ ƛǎ ƛǎǎǳŜŘΦ όLƴ ǇŀǊǘƛŎǳƭŀǊΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
ǇǊƻǾƛŘŜ ŀƴŘ ŦƛȄ ŀŘŜǉǳŀǘŜ ǎƘŜŜǘƛƴƎΣ ŜǘŎΦ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ƛƴƎǊŜǎǎ ƻŦ Řǳǎǘ ŀƴŘ ŘƛǊǘΣ ōƻǘƘ ŘǳǊƛƴƎ ŜǊŜŎǘƛƻƴ ǇŜǊƛƻŘ 
ŀƴŘ ǿƘƛƭǎǘ ōǳƛƭŘƛƴƎ ŦƛƴƛǎƘŜǎ ŀǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀŦǘŜǊ ŜǊŜŎǘƛƻƴύΦ 

LƴǎǇŜŎǘƛƴƎ ǊŜƭŀǘŜŘ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ ƻōǘŀƛƴƛƴƎ ǘƘŜ 9ƴƎƛƴŜŜǊΩǎ ŀƎǊŜŜƳŜƴǘ ǘƻ ǘƘŜ ǇǊƻǇƻǎŜŘ ǇǊƻƎǊŀƳΣ tǊƛƻǊ ǘƻ 
ŜǊŜŎǘƛƻƴ ƻŦ ŀƴȅ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘΦ 

 

Storage and Safe Keeping 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ǎƛǘŜ ǎǘƻǊŀƎŜΣ ǘƘŜ ŀǊǊŀƴƎŜƳŜƴǘǎ ƻŦ ǿƘƛŎƘΣ ǎƘŀƭƭ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ ¢ƘŜ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ƛǎ ŀ ŎƻǾŜǊŜŘΣ Řǳǎǘ ǇǊƻƻŦ ŀƴŘ ǾŜǊƳƛƴπ
ǇǊƻƻŦ ŜƴǾƛǊƻƴƳŜƴǘΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭΣ ƻƴ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘΣ ŎƻƴŦƛǊƳ ǘƘŜ ǎǇŀŎŜ ƘŜ 
ǊŜǉǳƛǊŜǎ ŦƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΦ 

 

Operation and Maintenance Instructions 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ƴƻǘ ƭŀǘŜǊ ǘƘŀƴ м όƻƴŜύ ƳƻƴǘƘ ōŜŦƻǊŜ /ƻƳƳƛǎǎƛƻƴƛƴƎΣ ŘǊŀŦǘ 
ŎƻǇƛŜǎ ƻŦ ǘƘŜ hǇŜǊŀǘƛƻƴ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ LƴǎǘǊǳŎǘƛƻƴǎ ƛƴ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ǇƭŀƴǘǎΦ 

¢ƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŎƻǊǊŜŎǘ ŀƴŘ Ŧǳƭƭȅ ŘŜǎŎǊƛǇǘƛǾŜ ŀƴŘ ǇǊŜǇŀǊŜŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ŀǎ ǘƻ ǇǊƻǾƛŘŜ ŀ ǎǘŜǇ 
ōȅ ǎǘŜǇ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ŀǳǘƻƳŀǘƛƻƴ ǎȅǎǘŜƳǎΦ 

5ǊŀŦǘ ŎƻǇƛŜǎ ǎƘŀƭƭ ōŜ ǇǊƻŘǳŎŜŘ ŀƴŘ ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŘǳǊƛƴƎ ǘƘŜ /ƻƴǘǊŀŎǘ tŜǊƛƻŘΣ ŜŀǊƭȅ 
ŜƴƻǳƎƘ ǘƻ ŀƭƭƻǿ ŦƻǊ ǇƻǎǎƛōƭŜ ŀƭǘŜǊŀǘƛƻƴ ŀƴŘ ǊŜπǎǳōƳƛǎǎƛƻƴΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ŀ ƭŀƴƎǳŀƎŜ ǘǊŀƴǎƭŀǘƛƻƴ ŎƘŜŎƪΦ 
¢ŀƪƛƴƎ ƻǾŜǊ ƻŦ ǘƘŜ Ǉƭŀƴǘ ǎƘŀƭƭ ƴƻǘ ǘŀƪŜ ǇƭŀŎŜ ǳƴǘƛƭ ǘƘŜ ŀǇǇǊƻǾŀƭ ŎƻǇƛŜǎ ŀǊŜ ǇǊƻŘǳŎŜŘ ŀƴŘ ǎǳōƳƛǘǘŜŘΦ 
5ǊŀŦǘ Ƴŀƴǳŀƭǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ƛƴ ǘƘŜƛǊ ŜƴǘƛǊŜǘȅΦ {ǳōƳƛǎǎƛƻƴ ƻŦ ǎŜŎǘƛƻƴǎ ƛƴ ƛǎƻƭŀǘƛƻƴ ǿƛƭƭ ƴƻǘ ōŜ 
ŀŎŎŜǇǘŜŘΦ 

.ŜŦƻǊŜ ǘƘŜ ǿƻǊƪǎ ŀǊŜ ǘŀƪŜƴ ƻǾŜǊΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǎƛȄ ŎƻǇƛŜǎ ƻŦ ƛƴǎǘǊǳŎǘƛƻƴ Ƴŀƴǳŀƭǎ ƛƴ 
9ƴƎƭƛǎƘ ŦƻǊ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƻ ŎƻǾŜǊ ŀƭƭ ŘŜǘŀƛƭǎ ƻŦ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ Ǉƭŀƴǘǎ ŀƴŘ 
ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǊŜƎŀǊŘƛƴƎ ƳŀƛƴǘŜƴŀƴŎŜ ŀƭƭ ǘƘŜ ƳŀƧƻǊ ŜƭŜŎǘǊƛŎŀƭ ƛǘŜƳǎΦ 



 

рср 

 

aŀƴǳŀƭǎ ǇǊŜǇŀǊŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŀƴŘ Ƴŀƴǳŀƭǎ ǊŜƭŀǘƛƴƎ ǘƻ Ǉƭŀƴǘǎ ǎǳǇǇƭƛŜŘ ōȅ ŀƴȅ ǎǳōπ ŎƻƴǘǊŀŎǘƻǊǎ 
ǎƘŀƭƭ ōŜ ǇǊƛƴǘŜŘ όƴƻǘ ŘǳǇƭƛŎŀǘŜŘύΣ ŀƴŘ ǎƘŀƭƭ ŀƭƭ ōŜ ōƻǳƴŘ ƛƴǘƻ ǎǳƛǘŀōƭŜ !п ǎƛȊŜ ƭƻƻǎŜπƭŜŀŦ ǊƛƴƎ ōƛƴŘŜǊǎΣ 
ǿƛǘƘ ǘƻǳƎƘ ǿŀǘŜǊǇǊƻƻŦ ŀƴŘ ƎǊŜŀǎŜǇǊƻƻŦ ŎƻǾŜǊǎΦ 

¢ƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ Ƴŀƴǳŀƭǎ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ŀǎ ǘƻ ǇǊƻǾƛŘŜ ŀ ǎǘŜǇ ōȅ ǎǘŜǇ 
ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ŜǊŜŎǘƛƻƴΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎΣ ǘŜǎǘƛƴƎΣ ƻǇŜǊŀǘƛƻƴ όǎŜǘǘƛƴƎ ǘƻ ǿƻǊƪ ŀƴŘ ǎƘǳǘǘƛƴƎ ŘƻǿƴύΣ 
ƳŀƛƴǘŜƴŀƴŎŜΣ ŘƛǎƳŀƴǘƭƛƴƎ ŀƴŘ ǊŜǇŀƛǊ ŀƴŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜΥ 

{ŎƘŜŘǳƭŜ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜŘΣ ƎƛǾƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƴŀƳŜ ŀƴŘ ŀŘŘǊŜǎǎ ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ ƳŀƪŜκƳƻŘŜƭ 
bƻΦκ/ŀǘŀƭƻƎǳŜ bƻΤ 

{ŎƘŜŘǳƭŜ ƻŦ ǊƻǳǘƛƴŜ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜŘΣ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ƘƻǳǊƭȅΣ ŘŀƛƭȅΣ ǿŜŜƪƭȅΣ ƳƻƴǘƘƭȅΣ 
ȅŜŀǊƭȅ ƛƴǎǇŜŎǘƛƻƴΣ ǘŜǎǘƛƴƎΣ ŀƴŘ ƻǘƘŜǊ ŀŎǘƛƻƴǎ ǘƻ ōŜ ǘŀƪŜƴ ŦƻǊ ǇǊƻǇŜǊ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴŎƭǳŘƛƴƎ ǎǳǇǇƭȅ ƻŦ ŀƴ 
ŀǇǇǊƻǇǊƛŀǘŜ ƴǳƳōŜǊ ƻŦ ǇǊƛƴǘŜŘ ŎŀǊǘƻƴ ǊŜŎƻǊŘ ǎƘŜŜǘǎ ŦƻǊ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ Ǉƭŀƴǘ ŎƻƳǇƻƴŜƴǘΤ 

{ŎƘŜŘǳƭŜ ƻŦ ǎǇŀǊŜǎ ǎǳǇǇƭƛŜŘΣ ǿƛǘƘ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊΣ ŎǊƻǎǎ ǊŜŦŜǊŜƴŎŜŘ ǿƛǘƘ ǘƘŜ ǎŜŎǘƛƻƴŀƭ 
ŀǊǊŀƴƎŜƳŜƴǘ ŘǊŀǿƛƴƎǎΤ 

{ŎƘŜŘǳƭŜ ƻŦ ǘƻƻƭǎ ǎǳǇǇƭƛŜŘΣ ǿƛǘƘ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǊŜŦŜǊŜƴŎŜΤ 

{ŜŎǘƛƻƴŀƭ ŀǊǊŀƴƎŜƳŜƴǘ ŘǊŀǿƛƴƎǎ ƻŦ ŀƭƭ ƳŀƧƻǊ ŜƭŜŎǘǊƛŎŀƭ ƛǘŜƳǎ ƻŦ ǘƘŜ tƭŀƴǘǎΣ ǿƛǘƘ ŘƛǎƳŀƴǘƭƛƴƎκ ŀǎǎŜƳōƭƛƴƎ 
ƛƴǎǘǊǳŎǘƛƻƴǎΤ 

ά!ǎ ǿƛǊŜŘέ ŘƛŀƎǊŀƳǎ ƻŦ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘǎΣ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎ ōŜǘǿŜŜƴ ŎƻƴǘǊƻƭ 
tŀƴŜƭǎ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ƭƻŀŘǎ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƛƴǘŜǊƴŀƭ ²ƛǊƛƴƎ ŘƛŀƎǊŀƳǎ ŦƻǊ ŀƭƭ ŜǉǳƛǇƳŜƴǘΤ 

/ƻƳǇǊŜƘŜƴǎƛǾŜ ŎŀōƭŜ ǎŎƘŜŘǳƭŜǎ ǎƘƻǿƛƴƎ ŀƭƭ ŎŀōƭŜ ŀƴŘ ŎƻǊŜ ŀƭƭƻŎŀǘƛƻƴǎ ƛƴŎƭǳŘƛƴƎ ǎǇŀǊŜǎΤ 

Cǳƭƭ ŀƴŘ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƻǇŜǊŀǘƛƻƴΣ ƳŀƛƴǘŜƴŀƴŎŜΣ ŀƴŘ ǘǊƻǳōƭŜπǎƘƻƻǘƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ŀƭƭ ƛǘŜƳǎ ƻŦ 
ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎȅǎǘŜƳǎ ǎǳǇǇƭƛŜŘΤ 

CƛŜƭŘ ŀƴŘ ŦŀŎǘƻǊȅ ǘŜǎǘ ǊŜŎƻǊŘǎκ ŎŜǊǘƛŦƛŎŀǘŜǎ ŦƻǊ ŀƭƭ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘΤ 

/ƻƳǇǊŜƘŜƴǎƛǾŜ ǘŜŎƘƴƛŎŀƭ Řŀǘŀ ŀƴŘ ŘŜǘŀƛƭŜŘ ŘǊŀǿƛƴƎǎ ŦƻǊ ŜŀŎƘ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘΤ 

Cŀǳƭǘ ŦƛƴŘƛƴƎ ŎƘŀǊǘ ǿƛǘƘ ŀ ǎǘŜǇ ōȅ ǎǘŜǇ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀŎǘƛƻƴΤ 

5ŜǘŀƛƭŜŘ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ƻǊŘŜǊƛƴƎ ǎǇŀǊŜǎΦ 

¢ƘŜ ƛǎǎǳŜ ƻŦ ǘƘŜ ¢ŀƪƛƴƎ ƻǾŜǊ /ŜǊǘƛŦƛŎŀǘŜ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǊŜŎŜƛǇǘ ŀƴŘ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ hǇŜǊŀǘƛƻƴ ŀƴŘ 
aŀƛƴǘŜƴŀƴŎŜ aŀƴǳŀƭǎ ōȅ ǘƘŜ 9ƳǇƭƻȅŜǊΦ 

 

Labels 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŜ ǎǳǇǇƭȅ ŀƴŘ ŦƛǘǘƛƴƎ ƻŦ ŜƴƎǊŀǾŜŘ ƭŀōŜƭǎΣ ǘƻ ŀƭƭ ƛǘŜƳǎ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ 
ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇƭŀƴǘǎΦ ¢ƘŜ ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊǎ ƻŦ ŀƭƭ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎΣ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΣ 
ǘǊŀƴǎŦƻǊƳŜǊǎΣ ǎǿƛǘŎƘƎŜŀǊǎΣ ǾŀǊƛŀōƭŜ ǎǇŜŜŘ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳ ǘƻ ōŜ 
ǎǳǇǇƭƛŜŘ ŀƴŘ ƳƻǳƴǘŜŘ ŦƻǊ ƘŀƴƎƛƴƎ ƛƴ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǊƻƻƳǎ ǘƻ ǿƘƛŎƘ ǘƘŜȅ ŦƻǊƳ ǇŀǊǘΦ !ƭƭ ƭŀōŜƭǎ ǎƘŀƭƭ ōŜ 
ƻŦ ǘƘŜ ǘȅǇŜ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ǎƘŀƭƭ ōŜ ƛƴ 9ƴƎƭƛǎƘ 
ƭŀƴƎǳŀƎŜΦ 

 

Fire Extinguisher 



 

рсс 

 

! ƭƛƎƘǘ ŀƭƭƻȅ /лн ŦƛǊŜ ŜȄǘƛƴƎǳƛǎƘŜǊΣ όŦƻǊ ŘŜŀƭƛƴƎ ǿƛǘƘ ŜƭŜŎǘǊƛŎŀƭ ŦƛǊŜǎύΣ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ рΦл ƪƎΦ /ŀǇŀŎƛǘȅ 
ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘΣ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǎǉǳŜŜȊŜ ƎǊƛǇΣ ǾŀƭǾŜ ŀƴŘ ǎǿƛǾŜƭ ƘƻǊƴΣ ŦƻǊ ŜŀŎƘ ǎǳōǎǘŀǘƛƻƴ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ 
ǊƻƻƳΦ 

¢ƘŜ ƧŜǘ ƭŜƴƎǘƘ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ н ƳŜǘŜǊǎ ŀƴŘ ǘƘŜ ŜȄǘƛƴƎǳƛǎƘŜǊ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƛƴ 
ŀƴ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ рлϲ/ ŀƴŘ ōŜ ǎǳōƧŜŎǘ ǘƻ ŀ ǘŜǎǘ ǇǊŜǎǎǳǊŜ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ут ƪƎκŎƳчΦ 

¢ƘŜ ōŀǎŜ ƻŦ ŜŀŎƘ ŜȄǘƛƴƎǳƛǎƘŜǊ ǎƘŀƭƭ ōŜ Ŧƭŀǘ ǘƻ ŜƴŀōƭŜ ǘƘŜ ǳƴƛǘ ǘƻ ōŜ ǊŜǎǘŜŘ ƻƴ ǘƘŜ ŦƭƻƻǊΦ 

9ŀŎƘ ŜȄǘƛƴƎǳƛǎƘŜǊ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀ ǿŀƭƭπƳƻǳƴǘŜŘ ōǊŀŎƪŜǘ ŀƴŘ ŀ ǎƛƎƴ ƛƴ 9ƴƎƭƛǎƘΣ ƎƛǾƛƴƎ 
ƻǇŜǊŀǘƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ƛƴ Ǉƻǎƛǘƛƻƴǎ ŘŜǎƛƎƴŀǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

 

First Aid Cabinet 

! ŦƛǊǎǘ ŀƛŘ ŎŀōƛƴŜǘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ƻŦŦƛŎŜκŎƻƴǘǊƻƭ ǊƻƻƳΦ ¢ƘŜ ŦƛǊǎǘ ŀƛŘ ƻǳǘŦƛǘ ǎƘŀƭƭ 
ōŜ ƘƻǳǎŜŘ ƛƴ ŀ ǎǘǊƻƴƎƭȅ ƳŀŘŜ ǿŀƭƭ ŦƭȅƛƴƎΣ ǿƻƻŘŜƴ ŎŀōƛƴŜǘ ŀƴŘ ǘƘŜ ŎƻƴǘŜƴǘǎ ǎƘŀƭƭ ōŜ ŀŎŎƻǊŘƛƴƎ ǘƻ 
aƻȊŀƳōƛŎŀƴ ǎŀŦŜǘȅ ǎǘŀƴŘŀǊŘǎΦ 

 

ELECTRICAL EQUIPMENT AND CABLING 

 

Applicability 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŎƭŀǳǎŜǎ ǎǇŜŎƛŦȅ ƎŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǎǘŀƴŘŀǊŘǎ ƻŦ ǿƻǊƪƳŀƴǎƘƛǇ ŦƻǊ ǘƘŜ ŜǉǳƛǇƳŜƴǘ 
ŀƴŘ ŀƭƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎΦ DŜƴŜǊŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŎƭŀǳǎŜǎ ǎƘŀƭƭ ŀǇǇƭȅ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜ ŜȄŎŜǇǘ ǿƘŜǊŜ 
ǇŀǊǘƛŎǳƭŀǊƭȅ ǊŜŘŜŦƛƴŜŘ ƛƴ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŎƭŀǳǎŜǎΦ 

5ŜǎƛƎƴ /ƻŘŜǎ ŀƴŘ {ǘŀƴŘŀǊŘǎ 

CƻǊ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŘŜǎƛƎƴǎ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ƭƻǿ ǾƻƭǘŀƎŜ ŎŀōƭŜǎΣ .{ тсммΥнллуόнлммύ Ƙŀǎ ōŜŜƴ ǳǎŜŘΦ ¢ƘŜ 
ǘŀōƭŜ ōŜƭƻǿ ǎƘƻǿǎ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ǳǎŜŘ ŀƴŘ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ŀǊŜŀǎΦ  

 

Specification Year Description 

ISO 7005 2011 Specification for flanges and bolting for 
pipes, valves, and fittings 

BS EN 10226-1 2004 Specification for pipe threads for tubes 
and fittings where pressure-tight joints 
are made on thread (metric dimensions). 

IEC 60269-2 2013 Cartridge fuses for voltages up to and 
including 1000 V a.c. and 1500 V d.c 

IEC 60051-9 2019 Direct-Action Indicating Electrical 
Measuring Instruments and their 
Accessories. 

BS EN 10242, ISO 
49 

1995 Specification for malleable cast iron and 
cast copper alloy threaded pipe fittings. 
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Specification Year Description 

IEC 60076 - 1,2,3,5 2002-2013 Power Transformers 

IEC 60888 1987 Specification for general purpose 
galvanized steel wire strand. 

ISO 14726 2019 Specification for colours for 
identification, coding and special 
purposes 

ISO 559 1991 Specification for steel pipes, joints and 
specials for water and sewage. 

BS 639 1986 Specification for covered carbon and 
carbon manganese steel electrodes for 
manual metal arc welding. 

BS EN 1461 2009 Specification for hot dip galvanized 
coatings on iron and steel art articles. 

BS EN IEC 62271-
106 

2021 Specification for Contactors - A. 
Contactors for voltages above 1 kv and up 
to and including 12 kv. 

BS EN ISO 5801 2017 Fans for General Purposes ï methods of 
testing performance 

ISO 377, 3763 2017 Specification for wrought steels for 
mechanical and allied Engineering 
purposes. 

General inspecting and testing 
procedures and specific requirements for 
carbon, carbon manganese, alloy, and 
stainless steels. 

IEC 60083  Specifications for 13 A plugs, socket-
outlets and adapters. 

BS 1376 1974 (1985) Specification for colour of light signals. 

ISO 1239-2 2004 Specification for screw and socketed steel 
tubes and tubulars and for plain end steel 
suitable for welding or for screwing to 
ISO 7 pipe threads. 

BS 1440 1985 Specification for copper alloy ingots and 
copper alloy and high conductivity 
copper castings. 

BS 1449 1991 Steel plate, sheet and strip 

ISO 945-1 2008 Specification for flake graphite cast iron. 



 

рсу 

 

Specification Year Description 

ISO 7824 1986 Lubricating nipples Lubricating nipples 
and adapters for use on machinery and 
tools 

BS 1501 - Part 1  1980(1990) Steel for pressure purpose: plates - 
Specification for carbon and carbon 
manganese steels. 

BS 1501 - Part 2 1988 Steel for pressure purpose: plates - 
Specification for alloy steels. 

BS 1564 1975 (1983) Specification for pressed steel sectional 
rectangular tanks. 

IEC 60143 & IEC 
60183 

 Specification for capacitors for 
connection to power frequency systems 

EN 837-1 1996 Specification of bourdon tube pressure 
and vacuum gauges 

BS 1794 1952 (1984) Specification for chart ranges for 
temperature recording instruments. 

IEC 60921 1990 Tubular fluorescent lamps for general 
lighting service ï Part 1: Specification for 
internationally specified lamps. 

ISO 23711 2003 Specification for elastomeric seals for 
joints in pipework and Pipelines 

IS0 2063-1 and 2 2019 Specification for sprayed metal coatings. 

Protection of iron and steel by aluminium 
and zinc against atmospheric corrosion 

Protection of iron and steel against 
corrosion and oxidation at elevated 
temperatures 

ISO 3690 2018 Specification for Class 1 arc welding of 
ferritic steel pipework for carrying fluids. 

IEC 60282  Fuses for voltages exceeding 1000 
V.A.C. 

Specification for current limiting fuses. 

Expulsion Fuses 

ISO 228-1 2000 Specification for pipe threads for tubes 
and fittings where pressure-tight joints 
are not made on threads (metric 
dimensions) 

BS 2789 1985 Specification for spheroidal graphite or 
nodular graphite cast iron 
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Specification Year Description 

BS 2926 1984 Specification for chromium and 
chromium-nickel steel electrodes for 
manual metal-arc welding 

BS 2971 1991 Specification for Class II arc welding of 
carbon steel pipework for carrying fluids 

BS 2898 1992 Specification for continuously hot-dip 
zinc alloy coated steel flat products: 
tolerances on dimensions and shape 

IEC 60099  Specification for surge diverters for 
alternating current power circuits 

BS 3274 1960 Specifications for tubular heat 
exchangers for general purposes 

BS 3416 1991 Specification for bitumen-based coatings 
for cold application, suitable for use in 
contact with potable water 

BS 3496 1989 Specification for E glass fibre chopped 
strand mat for the reinforcement of 
polyester and other liquid laminating 
systems 

ISO 4439 1996 Specification for unplasticised polyvinyl 
chloride (u-PVC) Pressure pipes for cold 
potable water 

BS 4435 1991 Specification for unplasticised PVC pipe 
for drainage and waste water pipes 

BS 3532 1990 Method for specifying unsaturated 
polyester resin systems 

ISO 4200 1991 Specification for dimensions and masses 
per unit length of welded and seamless 
steel pipes and tubes for pressure 
purposes 

BS 3506 1969 Specification for unplasticized PVC pipe 
for industrial uses. 

BS 3532 1990 Method for specifying unsaturated 
polyester resin systems. 

ISO 77.140.75  Specification for carbon steel pipes and 
tubes with specified room temperature 
prepared for pressure purposes. Switches 
for household and similar fixed electrical 
installations 
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Specification Year Description 

BS 3691 1990 Specification for E glass fibre roving for 
the reinforcement of polyester and epoxy 
resin systems. 

BS 3693 1992 Recommendations for design of scales 
and indexes on analogue indicating 
instruments 

IEC 60934  Specification for miniature and moulded 
case circuit breakers - Miniature air-break 
circuit breakers for a.c. circuits. 

BS 3923 1986 Methods for ultrasonic examination of 
welds - Part 1: Methods for manual 
examination of fusion welds in ferritic 
steels. 

IEC 60417 & 
81714 

 Graphical symbols for electrical power, 
telecommunications and electronics 
diagrams. 

IEC 60073  Colours of indicator lights, push buttons, 
enunciatorsô and digital readouts. 

BS 4190 1967 Specification for ISO metric black 
hexagon bolts, screws and nuts. 

IEC 62384  Guide on the reliability of electronic 
equipment's and parts used therein. 

BS 4211 1987 Specification for ladders for permanent 
access to chimneys, other high structures, 
silos and bins 

IEC 60309  Specification for industrial plugs, socket-
outlets and couplers for A.C. and D.C 
supplies 

IS0 1452 2009 Joints and fittings for use with 
unplasticised PVC pressure pipes. 

Injection moulded unplasticised PVC 
fittings for solvent welding for use with 
pressure pies, including potable water 
supply.  

Mechanical joints and fittings, principally 
of unplasticised PVC.  

Specification for solvent cement. 

BS 4360 1986 Specification for weldable structural 
steels. 
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Specification Year Description 

BS 4368  Compression couplings for tubes - Part 1: 
Specification for heavy series couplings 
(metric) 

ISO 7005 2011 Circular flanges for pipes, valves, and 
fittings (PN designated),  

Steel, cast iron, and copper alloy flanges.  

Specification for steel flanges.  

Specification for cast iron flanges. 

ISO 13847 2013 Specification for welding of steel 
pipelines on land and offshore. 

BS 4533  Luminaires 

BS 4568 1970 Specification for steel conduit and fittings 
with metric threads of ISO form for 
electrical installations - Part 1: Steel 
conduit, bends and couplers. 

BS 4568 1970 (1988) Specification for steel conduit and fittings 
with metric threads of ISO form for 
electrical installations - Part 2: Fittings 
and components. 

IEC 60947  Non-metallic conduits and fittings for 
electrical installations: Specification for 
switchgear and control gear for voltages 
up to and including 1000 V a.c. and 1200 
V d.c. 

ISO 2531 2009 Specification for ductile iron pipe and 
fittings 

BS 4800 1989 Schedule for paint colours for building 
purposes 

ISO 7483 1991 Dimensions of gaskets for pipe flanges to 
ISO 7005 - Part 1: (1989) Specification 
for non-metallic flat gaskets (including 
gaskets for flanges to BS 4772). 

BS 4870 1981 Specification for approval testing of 
welding procedure - Part 1: Fusion 
welding of steel 

BS 4870 1985 Specification for approval testing of 
welding procedure - Part 3: Arc-welding 
of tube to plate joints in metallic materials 

BS 4921 1988 Specification for sheradised coatings on 
iron or steel. 
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Specification Year Description 

IEC 60947 2009 Motor starters for voltages up to and 
including 1000 V a.c. and 1200 V d.c. 

IEC 60034 2017 General requirements for rotating 
electrical machines  

Specification introduction and 
information on other parts.  

Specification for rating and performance.   

Specification for build in thermal 
protection for electric motors rated at 660 
V a.c. and below  

Specification for tests  

BS 5000  Rotating electrical machines of particular 
types or for particular applications. 

BS 5135 1984 Specification for the arc-welding of 
carbon-manganese steels 

EN 1171 2015 Specification for cast iron gate valves 

EN 12334 2001 Specification for cast iron check valves 

ISO 10631 2013 Specification for butterfly valves 

ISO 10631, 16138 2013 Specification for diaphragm valves 

IEC 62271 2007 Specification for a.c. metal-enclosed 
switchgear and control gear rated 
voltages above 1 kV and up to and 
including 72.5 KV. 

IEC 60669, 61020, 
61058 

1990 Specification for alternating current 
disconnectors and switches 

ISO 4633 2015 Specification for jointing materials and 
compounds for installations using water 
low-pressure steam or 1st, 2nd and 3rd 
family gases. 

BS 5308  Instrumentation Cables. 

IEC 60227  Specification for polyethylene insulated 
cables. 

ISO 5198 1987 Specification for acceptance tests for 
centrifugal, mixed flow and axial pumps 

BS 5391 1976 Specification for acrylonitrile-butadiene-
styrene (ABS) fittings for use with ABS 
pressure pipes - Part 1: Fittings for use 
with pipe for industrial uses 
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Specification Year Description 

BS 5419 1977 (1990) Specification for air break switches, 
outbreak disconnection's, air break switch 
disconnection's, and fuse-combination 
units for voltage up to the including 1000 
V a.c. and 1200 V d.c. 

IEC 62262  Specification for degrees of protection of 
enclosures of switchgear and control gear 
for voltages up to and including 1000 V 
a.c. and 1200 V d.c. 

ISO 7165 2017 Specification for portable fire 
extinguishers 

IEC 60265 2000 Specification for high voltage switches 

High-voltage switches for rated voltage 
above 1 kV and less than 52 kV 

BS 5467 1989 Specification for cables with 
thermosetting insulation for electricity 
supply for rated voltages up to and 
including 600/1000 V and up to and 
including 1900/3300 V. 

IEC 61439  Low-voltage switchgear and control gear 
assemblies.  

Particular requirements for busbar 
trunking systems.  

 

ISO 60529 2019 Classification of degrees of protection 
provided by enclosures. 

ISO 12944 2019 Code of practice for protective coating-of 
iron and steel structures against 
corrosion. 

BS 5500 1991 Specification for unfired fusion welded 
pressure vessels 

ISO 15550 2002 Reciprocating internal combustion 
engines: performance  

Specification for standard reference 
condition and declarations of power, fuel 
consumption, and lubricating oil 
consumption  

Speed governing  

Specification for codes for engine power  
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Specification Year Description 

ISO 4064 2014 Measurement of flow of cold potable 
water in closed conduits  

Specification for single meters 

Part 2:  1980 (1988)  Specification for 
installation requirements for single 
meters. 

BS 5733 2014 Specification for general requirements for 
electrical accessories. 

ISO 20456 2017 Electromagnetic flowmeters. 

BS 5856 1980 (1985) Specification for motor starters for 
voltages above 1 kV a.c. and 1.2 kV d.c. 
- Part 1: Direct-on-line (full voltage) a.c. 
starters. 

IEC 60245  Specification for Rubber insulated cables 
for electric power and lighting. 

IEC 60702  Mineral insulated copper sheathes cables 
with copper conductors. 

BS 6500 1990 Specification for Insulated flexible cords 
and cables. 

BS 7079 1990 Preparation of steel substrates before 
application of paints and related products.  

Part 0: (1990) Introduction  

Part C2: (1989) Method for the grading of 
surface profile of abrasively blast cleaned 
steel using a comparator  

BS 7365 (1990) Specification for hard drawn aluminium 
wire overhead line conductors 

BS 7430 1992 Code of practice earthing 

PD 6499 1981 Guide to insulation co-ordination within 
low voltage systems including clearances 
and creepage distances for equipment. 

BS CP 1016 1980 Code of Practice for the use of 
Semiconductor Devices. 

PO D2155 C  Solderless Connections made by Wire-
Wrapping Method (or equivalent 
Standard) 

PO D2237  Terminal Tags for Solderless Wrapped 
Connectors 
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Installation Standards 

¢ƘŜ ǿƻǊƪ ǎƘŀƭƭ ōŜ ŜȄŜŎǳǘŜŘ ƛƴ ŀ ƴŜŀǘ ŀƴŘ ǿƻǊƪƳŀƴƭƛƪŜ ƳŀƴƴŜǊΦ !ƭƭ ǿƻǊƪ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦΥ 

wŜƎǳƭŀǘƛƻƴǎ ƛƴ ŦƻǊŎŜ ƛƴ YŜƴȅŀΣ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜΤ 

wŜƭŜǾŀƴǘ .{κL{hκ5Lb ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΤ 

wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛǎǎǳŜŘ ōȅ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ 9ƭŜŎǘǊƻπ¢ŜŎƘƴƛŎŀƭ /ƻƳƳƛǎǎƛƻƴ L9/Υ bƻΦ нфу IƛƎƘ 
ǾƻƭǘŀƎŜ ŜƴŎƭƻǎŜŘ ǎǿƛǘŎƘƎŜŀǊΦ 

 

bƻΦ сфп .ŀǎƛŎ ƛƴǎǘŀƭƭŀǘƛƻƴ ƭŜǾŜƭΣ ŦƻǊ о ŀƴŘ мм Y±Φ 

 

bƻΦ рс IƛƎƘ ǾƻƭǘŀƎŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ 

 

bƻΦ сл IƛƎƘ ǾƻƭǘŀƎŜ ǘŜǎǘ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

 

bƻΦ мурκмус /ǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊ 

 

bƻΦ сфп /ƻƳƳƻƴ ŎƭŀǳǎŜ 

 

bƻΦ тс tƻǿŜǊ ǘǊŀƴǎŦƻǊƳŜǊǎ 

 

bƻΦ мнфκнсрκпнл [ƻŀŘ ōǊŜŀƪŜǊ ŦǳǎŜ ŎƻƳōƛƴŀǘƛƻƴ ŀƴŘ ƛǎƻƭŀǘƻǊǎ 

 

bƻΦ рлнκрпл a± ŎŀōƭŜǎ ƭŀȅƛƴƎ 

 

bƻΦ смулл Lƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ±{5 

 

LV creepage distance and clearances 

bƻΦ мрт [± ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ 

 

bƻΦ мру [± ŎƻƴǘŀŎǘƻǊǎ 

 

bƻΦ мур [± ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ 



 

ртс 

 

 

bƻΦ оот [± ŀǳȄƛƭƛŀǊȅ ŎƛǊŎǳƛǘǎ 

 

bƻΦ поф [± ƎŜƴŜǊŀƭ ǇŀǊǘ 

 

bƻΦ плу [± ŀƛǊ ōǊŜŀƪǎ ǎǿƛǘŎƘ ŘƛǎŎƻƴƴŜŎǘƻǊǎ ŀƴŘ ŦǳǎŜ 

 

bƻΦ мппκрнф 5ŜƎǊŜŜ ƻŦ ǇǊƻǘŜŎǘƛƻƴ 

 

bƻΦ опπмΥмп wƻǘŀǘƛƴƎ 9ƭŜŎǘǊƛŎŀƭ aŀŎƘƛƴŜǎ 

 

Main electricity supply 

¢ƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ YŜƴȅŀ tƻǿŜǊ ϧ [ƛƎƘǘƛƴƎ /ƻƳǇŀƴȅ όYt[/ύΦ ¢ƘŜ ŜȄŀŎǘ 
ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ƛƴŎƻƳƛƴƎ ǇƻǿŜǊ ŦŜŜŘƛƴƎ ǎƘŀƭƭ ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ Yt[/ ŀƴŘ ǎǳƛǘŀōƭȅ ǊŀǘŜŘ 
ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ CƻǊ ¢ŜƴŘŜǊƛƴƎ ǇǳǊǇƻǎŜǎ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǇƻǿŜǊ ǎǳǇǇƭȅ ǎƘŀƭƭ ōŜ 
ǘŀƪŜƴ ŀǎ ŦƻƭƭƻǿǎΥ 

aŜŘƛǳƳ ±ƻƭǘŀƎŜ 

оо ƪ±Σ о ǇƘŀǎŜΣ о ǿƛǊŜǎΣ рл IȊΣ Ǉƭǳǎ ŜŀǊǘƘ ǇǊƻǘŜŎǘƛƻƴΦ Cŀǳƭǘ ƭŜǾŜƭ ǳǇ ǘƻ со ƪ! ŦƻǊ ōǳǎōŀǊ 
ǊŀǘƛƴƎ сол ! ŀƴŘ ǎǳōƧŜŎǘŜŘ ǘƻ ǘƘŜ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ŎŀƭŎǳƭŀǘƛƻƴ ŦƻǊ ŜŀŎƘ ǇƭŀƴǘΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ 
ǎǳōƳƛǘǘŜŘ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ǇƻǿŜǊ ǘǊŀƴǎŦƻǊƳŜǊǎ ŀƴŘ ǇǳƳǇ 
ƳƻǘƻǊǎΦ 

±ƻƭǘŀƎŜ ҕ р҈Φ 

CǊŜǉǳŜƴŎȅ ҕ м҈ 

[ƻǿ ±ƻƭǘŀƎŜ 

пллπнол ±Σ о ǇƘŀǎŜΣ п ǿƛǊŜǎ Ǉƭǳǎ ŜŀǊǘƘ ǇǊƻǘŜŎǘƛƻƴΦ Cŀǳƭǘ ƭŜǾŜƭ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ǎƘƻǊǘ ŎƛǊŎǳƛǘ  
ŎŀƭŎǳƭŀǘƛƻƴ ŦƻǊ ŜŀŎƘ ǇƭŀƴǘΦ 

±ƻƭǘŀƎŜ ҕ р҈ 

CǊŜǉǳŜƴŎȅ ҕм҈ 

 

Materials 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ²ƻǊƪǎ ǎƘŀƭƭ ōŜ ǘƘŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ Řǳǘȅ ŎƻƴŎŜǊƴŜŘΦ !ƭƭ 
ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭ ōŜ ƴŜǿ ŀƴŘ ƻŦ ŦƛǊǎǘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŎƻƳƳŜǊŎƛŀƭ ǉǳŀƭƛǘȅΣ ŦǊŜŜ ŦǊƻƳ ƛƳǇŜǊŦŜŎǘƛƻƴǎ ŀƴŘ 
ǎŜƭŜŎǘŜŘ ŦƻǊ ƭƻƴƎ ƭƛŦŜ ŀƴŘ ƳƛƴƛƳǳƳ ƳŀƛƴǘŜƴŀƴŎŜΦ 

¢ƘŜ ǳǎŜ ƻŦ ŘƛǎǎƛƳƛƭŀǊ ƳŜǘŀƭǎ ƛƴ ŎƻƴǘŀŎǘ ǎƘŀƭƭ ōŜ ŀǾƻƛŘŜŘΣ ōǳǘ ǿƘŜǊŜ ǳƴŀǾƻƛŘŀōƭŜ ǘƘŜǎŜ ƳŀǘŜǊƛŀƭǎ 
ǎƘŀƭƭ ōŜ ǎŜƭŜŎǘŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ƴŀǘǳǊŀƭ ǇƻǘŜƴǘƛŀƭ ōŜǘǿŜŜƴ ǘƘŜƳ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ нрл Ƴ±Φ 



 

ртт 

 

9ƭŜŎǘǊƻǇƭŀǘƛƴƎ ƻǊ ƻǘƘŜǊ ǘǊŜŀǘƳŜƴǘ ƻŦ ŎƻƴǘŀŎǘƛƴƎ ǎǳǊŦŀŎŜǎ ǎƘŀƭƭ ōŜ ŜƳǇƭƻȅŜŘ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǊŜŘǳŎŜ 
ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŘƛŦŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ŘŜǎƛǊŜŘ ƭƛƳƛǘΦ 

!ƭƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ŦƛƴƛǎƘŜǎ ǎƘŀƭƭ ōŜ ǎŜƭŜŎǘŜŘ ŦƻǊ ƭƻƴƎ ƭƛŦŜ ǳƴŘŜǊ ǘƘŜ ǎǇŜŎƛŦƛŜŘ {ƛǘŜ 
ŎƻƴŘƛǘƛƻƴǎΣ ŀƴŘ ǎƘŀƭƭ ōŜ ŘŜǊŀǘŜŘ ōȅ ǘƘŜ ŀǇǇǊƻǾŜŘ ŦŀŎǘƻǊǎΣ ƎƛǾŜƴ ƛƴ ǘƘŜ ƭŀǘŜǎǘ ƛǎǎǳŜ ƻŦ ǘƘŜ L9/ 
ǎǘŀƴŘŀǊŘǎΦ ¢ǊƻǇƛŎŀƭ ƎǊŀŘŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǇŀƴŜƭ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ 

!ƭƭ ŜƭŜŎǘǊƛŎŀƭ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ƻŦ Ǌƻōǳǎǘ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ŘŜǊŀǘŜŘ ǘƻ ŜƴǎǳǊŜ ƭƻƴƎ ƭƛŦŜ ŀƴŘ 
ǘǊƻǳōƭŜπ ŦǊŜŜ ƻǇŜǊŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ ŜȄǘǊŜƳŜ ǎƛǘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎΣ ǎŜƭŜŎǘŜŘ ŦƻǊ ƳƛƴƛƳǳƳ 
ƳŀƛƴǘŜƴŀƴŎŜΣ ŎŀǇŀōƭŜ ƻŦ ǿƛǘƘǎǘŀƴŘƛƴƎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ǳƴŘŜǊ ǾƻƭǘŀƎŜ ǎǳǊƎŜ ŀƴŘ ŦƭǳŎǘǳŀǘƛƻƴ 
ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜ ƳƛƴƛƳǳƳ ŘŜǊŀǘƛƴƎ ŦƻǊ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ƛƴŎƭǳŘƛƴƎ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ŀǇǇǊƻǾŜŘ ƴŀǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎŀƭ ǎǘŀƴŘŀǊŘǎΣ ŀǇǇŜǊǘŀƛƴƛƴƎ ǘƻ ǘƘŜ {ƛǘŜ 
ŎƭƛƳŀǘƛŎ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎΦ 

 

Polarity 

¢ƘŜ ǇƻƭŀǊƛǘȅ ƻŦ ŀƭƭ ŀǇǇŀǊŀǘǳǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ²ƻǊƪǎ ǎǇŜŎƛŦƛŜŘ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

CƻǊ ǘǿƻ ǇƻƭŜǎ ŀǇǇŀǊŀǘǳǎΣ ǘƘŜ άǇƘŀǎŜέ ƻǊ άƭƛǾŜέ ǇƻƭŜ ǘƻ ǘƘŜ ǘƻǇ όƻǊ ƭŜŦǘ ƘŀƴŘ ǎƛŘŜύ ŀƴŘ ǘƘŜ άƴŜǳǘǊŀƭέ ƻǊ 
έŜŀǊǘƘŜŘέ ǇƻƭŜ ŀǘ ǘƘŜ ōƻǘǘƻƳ όƻǊ ǊƛƎƘǘ ƘŀƴŘ ǎƛŘŜύΦ hƴ ǇƭǳƎ ŀƴŘ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ǘƘŜ ǇƻƭŀǊƛǘȅ ǎƘŀƭƭ ŎƻƴŦƻǊƳ 
ǘƻ L9/Φ 

¢ƘǊŜŜ ƻǊ ŦƻǳǊ ǇƻƭŜǎ ŀǇǇŀǊŀǘǳǎ ǘƘŜ ǇƘŀǎŜǎ ƛƴ ƻǊŘŜǊΣ ōƭŀŎƪΣ ōǊƻǿƴΣ ƎǊŀȅ ŀƴŘ ƴŜǳǘǊŀƭΣ ǊŜŀŘƛƴƎ ŦǊƻƳ ǘƻǇ ǘƻ 
ōƻǘǘƻƳ ƻǊ ƭŜŦǘ ǘƻ ǊƛƎƘǘΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǾŜǊǘƛŎŀƭ ƻǊ ƘƻǊƛȊƻƴǘŀƭ ƭŀȅƻǳǘ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

[ŀȅƻǳǘǎ ŀǊŜ ǾƛŜǿŜŘ ŦŀŎƛƴƎ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ŀǇǇŀǊŀǘǳǎΦ 

!ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǎƻ ŎƻƴƴŜŎǘŜŘ ōŜǘǿŜŜƴ Ƴŀƛƴ ǎǿƛǘŎƘōƻŀǊŘǎΣ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎΣ Ǉƭŀƴǘ ŀƴŘ 
ŀŎŎŜǎǎƻǊƛŜǎ ǎƻ ǘƘŀǘ ǘƘŜ ŎƻǊǊŜŎǘ ǎŜǉǳŜƴŎŜ ƻŦ ǇƘŀǎŜ ŎƻƭƻǊǎ ƛǎ ǇǊŜǎŜǊǾŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎȅǎǘŜƳΦ 

!ƭƭ ŎŀōƭŜ ŎƻǊŜǎ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘ ǇƘŀǎŜ ŎƻƭƻǊǎΦ ²ƘŜǊŜ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǇƘŀǎŜ ƛǎ ƛƴŎƻǊǇƻǊŀǘŜŘ 
ƻƴ ŀ ŎƻƳƳƻƴ ǎȅǎǘŜƳ ƛƴ ƻƴŜ ǊƻƻƳΣ ǘƘŜƴ ǘƘŜ ƭƛǾŜ ŎƻǊŜǎ ǎƘŀƭƭ ōŜ ōƭŀŎƪΣ ōǊƻǿƴΣ ƎǊŜȅΣ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜ 
ŀƴŘΣ ŦƛǘǘƛƴƎǎ ŀƴŘ ǎǿƛǘŎƘ ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ōŜ ǇŜǊƳŀƴŜƴǘƭȅ ƭŀōŜƭŜŘ ŀƴŘ ǎŜƎǊŜƎŀǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
ǿƛǘƘ L9/ ǎǘŀƴŘŀǊŘǎ bƻΦ рлн ŀƴŘ рплΦ 

 

Workmanship 

tŀǊǘƛŎǳƭŀǊ ŀǘǘŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ǇŀƛŘ ǘƻ ǘƘŜ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ŀƭƭ ŎŀōƭŜ ǊǳƴǎΣ ǘƘŜ ŀǊǊŀƴƎŜƳŜƴǘǎ ƻŦ ǿƘƛŎƘ 
ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ǘƘŜ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ƛƴǎǘŀƭƭŀǘƛƻƴΦ ¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ 
ōŜ ŎƻƳǇƭŜǘŜŘ ǘƻ ǘƘŜ ƘƛƎƘŜǎǘ ǎǘŀƴŘŀǊŘ ƻŦ ƴŜŀǘƴŜǎǎΣ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ǾƛǎƛōƭŜ ŎŀōƭŜ ǊǳƴǎΣ ǘƘŜ 
ŀǊǊŀƴƎŜƳŜƴǘ ŀƴŘ ŀƭƛƎƴƳŜƴǘ ƻŦ ŀǇǇŀǊŀǘǳǎ ŀƴŘ ŦƛǘǘƛƴƎǎΦ /ƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ǎǳǊŦŀŎŜ ǊǳƴΦ 

¢ƘŜ Ǉƻǎƛǘƛƻƴǎ ƻŦ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ŀǊŜ ǎƘƻǿƴ ŘƛŀƎǊŀƳƳŀǘƛŎŀƭƭȅ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΣ ōǳǘ ǘƘŜ 
ŜȄŀŎǘ ƭƻŎŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ǘƘŜ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

¢ƘŜǊŜ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ŀƭƭ ǘƘŜ ŀŎŎŜǎǎƻǊƛŜǎ ƴŜŜŘŜŘ ŦƻǊ ǘƘŜ ŦƛȄƛƴƎ ƻŦ ŀƭƭ ǎǿƛǘŎƘŜǎΣ ŦǳǎŜ ōƻŀǊŘǎΣ 
ǎǿƛǘŎƘƎŜŀǊǎΣ ŎŀōƭŜǎΣ ŦƛǘǘƛƴƎǎΣ ŎŀōƭŜ ǘǊŀȅǎΣ ŀƴŘ ŀƭƭ ƻǘƘŜǊ ƛǘŜƳǎ ŎƻƳǇǊƛǎƛƴƎ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

!ƭƭ ƘƻƭŜǎ ŦƻǊ ŦƛȄƛƴƎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǊƻǘŀǊȅ ŘǊƛƭƭΣ ƴƻǘ ƻŦ ǘƘŜ ǇŜǊŎǳǎǎƛƻƴ ǘȅǇŜΤ ǎŎǊŜǿǎ ǎƘŀƭƭ 
ōŜ ǎŜŎǳǊŜŘ ǿƛǘƘ ŘǊŀǿƭ ǇƭǳƎǎ ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘ ŘŜǾƛŎŜǎΦ ! ǎƛƴƎƭŜ ǎƘƻǘ ŎŀǊǘǊƛŘƎŜ ǘƻƻƭ Ƴŀȅ ōŜ ǳǎŜŘ 
ƻƴƭȅ ŀǘ ǘƘŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 



 

рту 

 

{ƘƻǳƭŘ ǘƘŜ ƛƴǎǘŀƭƭŜǊ ǇǊƻǇƻǎŜ ǘƻ ǳǎŜ ƧǳƴŎǘƛƻƴ ōƻȄŜǎ ƛƴ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘǊƻƭ ŎŀōƭŜ ŎƛǊŎǳƛǘ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ 
ƻŦ ƳŀǊǎƘŀƭƛƴƎ ŀ ƴǳƳōŜǊ ƻŦ ŎŀōƭŜǎ ŦŜŜŘƛƴƎ ǘƻ ŀ ŎƻƳƳƻƴ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘΣ Ŧǳƭƭ ŘŜǘŀƛƭǎ ǎƘŀƭƭ ōŜ 
ƎƛǾŜƴ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ ¢ƘŜ ƛƴǎǘŀƭƭŜǊ ǎƘŀƭƭ ƻƴƭȅ ǇǊƻŎŜŜŘ ŀŦǘŜǊ ǊŜŎŜƛǇǘ ƻŦ ǘƘŜ ǿǊƛǘǘŜƴ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ !ƴȅ ǎǳŎƘ ƧǳƴŎǘƛƻƴ ōƻȄ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǿŀƭƭπƳƻǳƴǘƛƴƎ ǇŀǘǘŜǊƴ ǿƛǘƘ ŘƻǳōƭŜ ǘŜǊƳƛƴŀƭǎΦ !ƭƭ 
ŎƻǊŜǎ ǎƘŀƭƭ ōŜ ŦŜǊǊǳƭŜŘ ŀƴŘ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳ ǎŎƘŜƳŀǘƛŎ ŀƴŘ ŎŀōƭŜ ŘƛŀƎǊŀƳǎΦ 

!ƭƭ ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎΣ ƻǘƘŜǊ ǘƘŀƴ ƭƛƎƘǘƛƴƎ ŀƴŘ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎΣ ƳƻǳƴǘŜŘ ŜȄǘŜǊƴŀƭƭȅ ǘƻ ōǳƛƭŘƛƴƎǎΣ 
ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ǇŜǊƳŀƴŜƴǘ ǎǳōπǎƘŀŘŜ ŎŀƴƻǇȅΦ 

 

Distribution Boards 

!ƭƭ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ƳŜǘŀƭ ŎƭŀŘ ǇŀǘǘŜǊƴ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ ǎǘŀƴŘŀǊŘ ǇǳōƭƛŎŀǘƛƻƴ bƻ ну!рΣ мртΣмруΣмурΣоотΣпофΣмпп ŀƴŘ рнфΦ 

CǳǎŜǎΣ a/. ŀƴŘ a//. ŀǎ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ L9/ 
ǎǘŀƴŘŀǊŘ ŀƴŘ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ǘƘŜǊƳŀƭ ƻǾŜǊƭƻŀŘ ŀƴŘ ƛƴǎǘŀƴǘŀƴŜƻǳǎ ƳŀƎƴŜǘƛŎ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛƻƴ 
ŀƴŘΣ ŜŀǊǘƘ ƭŜŀƪŀƎŜ ǇǊƻǘŜŎǘƛƻƴ ǿƘŜƴ ǎǇŜŎƛŦƛŜŘ ǎƘŀƭƭ ōŜ ŎǳǊǊŜƴǘ ƻǇŜǊŀǘŜŘΦ 

¢ƘŜ ŜƴŎƭƻǎǳǊŜ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦǊƻƳ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŦƻǊƳŜŘ ǘƻ ŀ ŎƭŜŀƴ ƭƛƴŜ ŀƴŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀ 
ƭƻŎƪŀōƭŜ ƘƛƴƎŜŘ ŎƻǾŜǊ ǿƛǘƘ ƎŀǎƪŜǘΦ wŜƳƻǾŀōƭŜ ǇƭŀǘŜǎ ǿƛǘƘ ŎƻƴŘǳƛǘ ƪƴƻŎƪƻǳǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ 
ǘƻǇ ŀƴŘ ōƻǘǘƻƳΦ 

!ƭƭ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ǿƛǘƘ ǊŜǎƛŘǳŀƭ ŎǳǊǊŜƴǘ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ŀƴŘ ǎǳǊƎŜ ŀǊǊŜǎǘǎΦ 
¢ƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŀƴŘ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ƴǳƳōŜǊ ƻŦ ǇƘŀǎŜ ŀǎ ǘƘŜ ŎƛǊŎǳƛǘ ŦǊƻƳ ǿƘƛŎƘ ƛǘ 
ƛǎ ŦŜŘΦ 

5ƻƻǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƎŀǎƪŜǘǎ ŀƴŘ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ǊŜƳƻǾŀōƭŜ ǘƻ ǇǊŜǎŜǊǾŜ ǘƘŜ ŦƛƴƛǎƘ ŀƴŘ ǎƛƳǇƭƛŦȅ 
ƛƴǎǘŀƭƭŀǘƛƻƴΦ 9ŀŎƘ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ŦƻǊ ǘƻǇ ŀƴŘ ōƻǘǘƻƳ ŎŀōƭŜ ŜƴǘǊȅ ŀƴŘ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ŀƳǇƭŜ ŎŀōƭŜ ǘŜǊƳƛƴŀǘƛƻƴ ǇƭŀǘŜ ŀƴŘ ŎƘŀƳōŜǊ ǘƻ ŜƴŀōƭŜ ŎŀōƭŜǎ ǘƻ ōŜ ƴŜŀǘƭȅ 
ƎƭŀƴŘŜŘ ǿƛǘƘ ǘŀƛƭǎ ƎǊƻǳǇŜŘ ŀƴŘ ǘŜǊƳƛƴŀǘŜŘ ƻƴǘƻ ŀǇǇǊƻǇǊƛŀǘŜ ƛƴǘŜǊƴŀƭ ǘŜǊƳƛƴŀǘƛƻƴǎΦ 

5ƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ǿŀƭƭ ƻǊ ŦƭƻƻǊ ƳƻǳƴǘŜŘ ŀƴŘ ǎƘŀƭƭ ǿƘŜƴ ǎǇŜŎƛŦƛŜŘ ƛƴŎƻǊǇƻǊŀǘŜ ƻƴπƭƻŀŘ 
ƛǎƻƭŀǘƻǊǎ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ŦǊƻƴǘ ƻŦ ǇŀƴŜƭ ƻǇŜǊŀǘŜŘ ǿƛǘƘ ϥhbκhCCϥ ƛƴŘƛŎŀǘƻǊ ŀƴŘ ŎŀǇŀōƭŜ ƻŦ ōŜƛƴƎ 
ǇŀŘƭƻŎƪŜŘ ƛƴ ǘƘŜ ϥhCCϦ ǇƻǎƛǘƛƻƴΦ 5ƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ Iw/ ŎŀǊǘǊƛŘƎŜ ŦǳǎŜǎ ƻǊ 
ŎƻƳōƛƴŀǘƛƻƴǎ ƻŦ ǎƛƴƎƭŜ ǇƻƭŜ ŀƴŘ ƴŜǳǘǊŀƭ ŀƴŘ ǘǊƛǇƭŜ ǇƻƭŜ ƳƛƴƛŀǘǳǊŜ ǇƻƭŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ όa/.ύ ŀǎ 
ǎǇŜŎƛŦƛŜŘΦ CƻǊ 5/ ŎƛǊŎǳƛǘ ŀƴŘ нпπ±ƻƭǘ ǇƻǿŜǊ ƻǳǘƭŜǘǎ ŘƻǳōƭŜ ǇƻƭŜ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ 

9ŀŎƘ ōŀƴƪ ƻŦ a/.κŦǳǎŜǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘ ƛǘǎ ŀǇǇǊƻǇǊƛŀǘŜ ǇƘŀǎŜ ŎƻƭƻǊ ŎƻŘŜ ŀƴŘΣ ǘƘŜ 
ƳƻǳƴǘƛƴƎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǘƘŜ ōŀƴƪǎ ƻŦ a/.κŦǳǎŜǎ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ǊŜƳƻǾŀōƭŜ ǘƻ ǎƛƳǇƭƛŦȅ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 
!ŘŜǉǳŀǘŜ ǇƘŀǎŜ ōŀǊǊƛŜǊǎ ŀƴŘ ǎƘƛŜƭŘǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀŦǘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǿƛǊƛƴƎΣ ŀƭƭ 
ōŀǊŜ ǘŜǊƳƛƴŀƭǎ ŀƴŘ ǿƛǊŜǎ ŀǊŜ ŎƻǾŜǊŜŘΣ ǘƻ ǇǊŜǾŜƴǘ ŀŎŎƛŘŜƴǘŀƭ ŎƻƴǘŀŎǘ ǿƛǘƘ ƭƛǾŜ ŎƻƴŘǳŎǘƻǊǎ ŘǳǊƛƴƎ 
ǘƘŜ ƴƻǊƳŀƭ ǇǊƻŎŜŘǳǊŜ ƻŦ ŦǳǎŜ ŎƘŀƴƎƛƴƎ ŀƴŘ ǊŜǎŜǘǘƛƴƎ ƻŦ a/.Φ 

!ƭƭ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ǿƛǘƘ Iw/ ŦǳǎŜ ŎŀǊǘǊƛŘƎŜǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
ǿƛǘƘ L9/ ǎǘŀƴŘŀǊŘǎ ǿƛǘƘ ŦǳǎƛƴƎ ŦŀŎǘƻǊ ƻŦ мΦрΣ ǘƻ ŀŦŦƻǊŘ άŎƭƻǎŜέ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǘƻ ŎƛǊŎǳƛǘǎ ŀǎ 
ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ L9/ bƻΦ плуΦ 

!ƭƭ ƴŜǳǘǊŀƭ ōŀǊǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ǎŜǇŀǊŀǘŜ ǘŜǊƳƛƴŀƭ ŦƻǊ ŜŀŎƘ ŦǳǎŜ ǿŀȅ ǿƛǘƘƛƴ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎΦ 

¢ƘŜ ǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŎƛǊŎǳƛǘ ŎŀōƭŜǎ ŀǘ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ƴŜŀǘ ŀƴŘ ǎƭŀŎƪ ƭŜŦǘ ŀǘ ŜŀŎƘ ŦǳǎŜ 
ōŀƴƪ ƻǊ ƴŜǳǘǊŀƭ ōŀǊ ǘƻ ŜƴŀōƭŜ ǘƘŜ ŎƻƳǇƭŜǘŜ ŀǎǎŜƳōƭȅ ǘƻ ōŜ ǊŜƳƻǾŜŘ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ǿƛǘƘƻǳǘ 
ŘƛǎŎƻƴƴŜŎǘƛƻƴΦ bŜǳǘǊŀƭ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ōŀǊ ƛƴ ǘƘŜ ǎŀƳŜ ƻǊŘŜǊ ŀǎ ǘƘŜ ǇƘŀǎŜ 
ŎƻƴŘǳŎǘƻǊ ǘƻ ǘƘŜ ŦǳǎŜ ǿŀȅΦ 
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9ƴƎƭƛǎƘΦ 

 

Switchboards and Multi-Motor Control Boards 

{ǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ƳǳƭǘƛπƳƻǘƻǊ ŎƻƴǘǊƻƭ ōƻŀǊŘǎΣ CƻǊƳ п ǘȅǇŜ сΣ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

Construction 

5ƛǎǘǊƛōǳǘƛƻƴ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ōƻŀǊŘǎ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀ ƴǳƳōŜǊ ƻŦ ŎǳōƛŎƭŜǎ ƻŦ Ŝǉǳŀƭ 
ƘŜƛƎƘǘ ŀƴŘ ŘŜǇǘƘ ƳƻǳƴǘŜŘ ǎƛŘŜ ōȅ ǎƛŘŜ ǘƻ ŦƻǊƳ ŀ ŎƻƳǇƻǎƛǘŜ ōƻŀǊŘ ƻŦ ǳƴƛŦƻǊƳ ŀƴŘ ǇƭŜŀǎƛƴƎ 
ŀǇǇŜŀǊŀƴŎŜΦ 

¢ƘŜ ƳŀȄƛƳǳƳ ƘŜƛƎƘǘ ƻŦ ŀƴȅ ƻǇŜǊŀǘƛƴƎ ŎƻƴǘǊƻƭ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ м улл ƳƳΦ 

!ƭƭ ŎǳōƛŎƭŜǎ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ŦǊƻƳ ŀ ƳƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƻŦ нΦл ƳƳ ǘƘƛŎƪ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ǎƘŜŜǘΣ 
ƻŦ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ǿŜƭŘŜŘ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ŀǊǊŀƴƎŜŘ ŦƻǊ ǿŀƭƭ ƳƻǳƴǘƛƴƎ ƻǊ ŦƭƻƻǊ ŦƛȄƛƴƎΣ ǿƛǘƘ 
ǊŜƳƻǾŀōƭŜ ōŀŎƪ ŎƻǾŜǊǎ ŀƴŘ ƘƛƴƎŜŘ ŦǊƻƴǘ ŘƻƻǊǎ ƛƴǘŜǊƭƻŎƪŜŘ ǘƘŀǘ ǘƘŜ ŘƻƻǊǎ Ŏŀƴƴƻǘ ōŜ ƻǇŜƴŜŘ ǿƘŜƴ 
ǘƘŜ ōǊŜŀƪŜǊ ƻǊ ǎǘŀǊǘŜǊ ƛǎ ƛƴ ǘƘŜ άhbέ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘΦ 

!ƭƭ ŎǳōƛŎƭŜ ŘƻƻǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŎƘǊƻƳƛǳƳ ǇƭŀǘŜŘ ŎŀǊ ǘȅǇŜ ŘƻƻǊ ƘŀƴŘƭŜǎ ŀƴŘ ƴƻǘ ǎŎǊŜǿǎΦ ¢ƘŜ 
ǎƛȊŜ ŀƴŘ ǿŜƛƎƘǘ ƻŦ ŀƴȅ ǊŜƳƻǾŀōƭŜ ŎƻǾŜǊ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ƻƴŜ ǇŜǊǎƻƴ Ŏŀƴ ƘŀƴŘƭŜ ƛǘ ŜŀǎƛƭȅΦ ¢ƘŜ 
ƳŜǘŀƭ ōŀǎŜ ƻŦ ǘƘŜ ŎǳōƛŎƭŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǊŜƳƻǾŀōƭŜ ǇƭŀǘŜǎ ōŜƭƻǿ ǘƘŜ ŎŀōƭŜ ƎƭŀƴŘ ǘǊŀȅǎΦ 

!ƭƭ ŎǳōƛŎƭŜǎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ǘǊƻǇƛŎŀƭƛȊŜŘΣ Řǳǎǘ ŀƴŘ ŎƻǊǊƻǎƛƻƴ ŀƴŘ ŘŀƳǇ ǇǊƻǘŜŎǘŜŘ ŀƴŘ ōŜ Ŧǳƭƭȅ ǾŜǊƳƛƴ 
ǇǊƻƻŦŜŘΦ ¢ƘŜ ƳŜǘƘƻŘ ƻŦ ǾŜǊƳƛƴ ǇǊƻƻŦƛƴƎ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ŀŘŘƛǘƛƻƴŀƭ ŎŀōƭŜǎ Ŏŀƴ ōŜ ŀŘŘŜŘ ƻǊ 
ǊŜƳƻǾŜŘ ŀŦǘŜǊ ǘƘŜ ƛƴƛǘƛŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ŎƻƳǇƭŜǘŜŘΦ !ƭƭ ǎǘŜŜƭ ǇŀǊǘǎ ǎƘŀƭƭ ǊŜŎŜƛǾŜ ŎƻǊǊƻǎƛƻƴ 
ǇǊƻǘŜŎǘƛƻƴ ǘǊŜŀǘƳŜƴǘ ōŜŦƻǊŜ ǇŀƛƴǘƛƴƎΣ ŜȄŎŜǇǘ ƳƻǾƛƴƎ ǇŀǊǘǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƎǊŜŀǎŜŘΦ 

¢ƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ŎǳōƛŎƭŜǎ ŀƴŘ ǘƘŜ ƛƴǘŜǊƛƻǊ ƻŦ ǘƘŜ ŎƻƳǇŀǊǘƳŜƴǘǎ ǎƘŀƭƭ ōŜ ǎǘƻǾŜπŜƴŀƳŜƭŜŘ ǘƻ L9/ 
ǎǘŀƴŘŀǊŘΣ ŜƴŎƭƻǎǳǊŜ ǇǊƻǘŜŎǘƛƻƴ ǘƻ Lt рп ŦƻǊ ƛƴŘƻƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘΣ Ltсу ǘƻ ƻǳǘŘƻƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

/ƻƳǇŀǊǘƳŜƴǘǎ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǇǳǊǇƻǎŜǎΦ .ŀǊǊƛŜǊǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΣ 
ōŜǘǿŜŜƴ ŜŀŎƘ ŎƻƳǇŀǊǘƳŜƴǘΣ ǘƻ Ŏƻƴǘŀƛƴ ŀƴ ƛƴǘŜǊƴŀƭ ŦŀǳƭǘΣ ŀǎ ŘŜŦƛƴŜŘ ƛƴ L9/ ǎǘŀƴŘŀǊŘǎΣ ǘƻ ŜƴǎǳǊŜ 
ǎŀŦŜ ƳŀƛƴǘŜƴŀƴŎŜ ƻƴ ŀƴȅ ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘ ǿƘŜƴ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ ōƻŀǊŘ ƛǎ ƭƛǾŜΦ 9ŀŎƘ 
ŎƻƳǇŀǊǘƳŜƴǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ǎŜǇŀǊŀǘŜƭȅ ŦƛȄŜŘ ŎƻƳǇŀǊǘƳŜƴǘ ƘŜŀǘŜǊΦ 

/ǳōƛŎƭŜǎ ǎƘŀƭƭ ƴƻǘ ǊŜƭȅ ƻƴ ŀƴȅ ǊŜƳƻǾŀōƭŜ ǇƻǊǘƛƻƴ ŦƻǊ ǘƘŜƛǊ ǊƛƎƛŘƛǘȅΦ .ƻŀǊŘǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ŦƻǊ 
ǊŜŀŘȅ ŜȄǘŜƴǎƛƻƴ ŀǘ ŜŀŎƘ ŜƴŘΦ 

¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀ ŘŜǘŀƛƭŜŘ ƭƛǎǘ ŀōƻǳǘ ŀƭƭ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴΣ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŘŜǘŀƛƭǎ  
ǇǊƻǇƻǎŜŘ ǘƻ ōŜ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎΣ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ǎƛƴƎƭŜ ƭƛƴŜ ŘƛŀƎǊŀƳϥǎΣ ŦƻǊ ǘƘŜ ōƻǘƘ 
ǇƭŀƴǘǎΦ ¢ƘŜǎŜ ƭƛǎǘǎ ǎƘŀƭƭ ōŜ ŎƻƴŦƛǊƳŜŘ ōȅ ǘƘŜ ǇǳƳǇ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ǘƘŜ ǎǳǇǇƭƛŜǊ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ 
ŜǉǳƛǇƳŜƴǘΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǇǊƻǇƻǎŜǎ ǘƻ ǎǳǇǇƭȅΣ ŘŜƭƛǾŜǊ ŀƴŘ ƛƴǎǘŀƭƭΦ 

 

Busbars 

.ǳǎōŀǊǎ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǇƘŀǎŜ ŎƻƭƻǊ ƳŀǊƪƛƴƎΣ ŀƴŘ ŀŘŜǉǳŀǘŜƭȅ ǎǳǇǇƻǊǘŜŘ ōȅ 
ǎǳƛǘŀōƭŜ ƛƴǎǳƭŀǘƻǊǎ ǘƘŜ ǿƘƻƭŜΣ ǘƻ ōŜ ƳŜŎƘŀƴƛŎŀƭƭȅ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ǘƘŜ Ŧǳƭƭ 
Ŧŀǳƭǘ ŎŀǇŀŎƛǘȅ ŀǎ ǎǇŜŎƛŦƛŜŘ ƘŜǊŜƛƴΦ 



 

рул 

 

!ƭƭ ōǳǎōŀǊǎ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴǎΦ ¢ƘŜ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ 
ŘƛŜƭŜŎǘǊƛŎ ǎǘǊŜƴƎǘƘ ƻŦ ōǳǎōŀǊǎ ŀƴŘ ǎǳǇǇƻǊǘ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǿƛǘƘǎǘŀƴŘƛƴƎ ǘƘŜ ǿƻǊǎǘ ŎƻƴŘƛǘƛƻƴǎ 
ƻŦ ŜƭŜŎǘǊƛŎŀƭ ǎǳǊƎŜΣ ǿƘƛŎƘ Ŏŀƴ ƻŎŎǳǊ ƛƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

.ǳǎōŀǊǎ ŀƴŘ ǇǊƛƳŀǊȅ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ 5Lb плтлрΣ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜΣ ŀƴŘ ǎƘŀƭƭ ōŜ 
ƘƻǳǎŜŘ ƛƴ {Cс ŜƴŎƭƻǎǳǊŜǎΣ ǿƛǘƘ ŀ ǘƛƳŜ ǊŀǘƛƴƎ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ ǎǿƛǘŎƘƎŜŀǊΦ 

.ǳǎōŀǊǎ ǎƘŀƭƭ ōŜ ƻŦ ƘƛƎƘ ŎƻƴŘǳŎǘƛǾƛǘȅ ŦƛƴƴŜŘ ŎƻǇǇŜǊ ǿƛǘƘ ŀ t±/ ǎƭŜŜǾƛƴƎΣ ŀƴŘ ƳƻǳƭŘŜŘ t±/ ǎƘǊƻǳŘǎ 
ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻǾŜǊ ƧƻƛƴǘǎΦ 

.ƻƭǘŜŘ ŎƻǇǇŜǊ ōǳǎōŀǊǎ ƭƛƴƪǎΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ 
ǇǳǊǇƻǎŜ ƻƴƭȅΦ ¢ƘŜ ƭƛƴƪ ǎŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŦǊƻƳ ǘƘŜ ŦǊƻƴǘ ƻǊ ǘƻǇ ƻŦ ǘƘŜ ōƻŀǊŘ ŀƴŘ 
ǎƘŀƭƭ ƘŀǾŜ ŀ ƭƻŎƪŀōƭŜ ŎƻǾŜǊΦ tǊƻǾƛǎƛƻƴ ŦƻǊ ǎǘƻǊƛƴƎ ǘƘŜ ƭƛƴƪǎΣ ƴǳǘǎ ŀƴŘ ōƻƭǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƛƴ ǘƘŜ 
ǎǿƛǘŎƘōƻŀǊŘǎΦ 

Fuses 

!ƭƭ ŦǳǎŜǎ ǎƘŀƭƭ ōŜ IΦwΦ/Φ ŀŎŎƻǊŘƛƴƎ ǘƻ L9/ мнфΣ нср ŀƴŘ пнл ŀƴŘ ƻƴŜ ǎǇŀǊŜ ŦǳǎŜ ŦƻǊ ŜŀŎƘ ŦǳǎŜ ŦƛǘǘŜŘ 
ƛƴ ǘƘŜ ǇŀƴŜƭ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŎƭƛǇǇŜŘ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƛƴ ǿƘƛŎƘ ƛǘ ǿƻǳƭŘ ōŜ ƛƴ ǎŜǊǾƛŎŜΦ 

! ŎƻƳǇƭŜǘŜ ǎŎƘŜŘǳƭŜ ƻŦ ŀƭƭ ŦǳǎŜǎ ƛƴ ǘƘŜ ǇŀƴŜƭ ǎƘŀƭƭ ōŜ ŀŦŦƛȄŜŘ ƛƴ ŎƻƴǾŜƴƛŜƴǘ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǇŀƴŜƭΦ 

bŜǳǘǊŀƭ ƭƛƴƪǎ ǎƘŀƭƭ ƴƻǘ ōŜ ŀǊǊŀƴƎŜŘ ƛƴ ŦǳǎŜ ƘƻƭŘŜǊǎ ōǳǘ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ōƻƭǘŜŘ ŎƻǇǇŜǊ ƭƛƴƪǎ ǿƛǘƘ 
ƻƴŜ ƭƛƴƪ ŦƻǊ ŜŀŎƘ ŦǳǎŜΦ 

Terminals 

!ƭƭ ǘŜǊƳƛƴŀƭǎ ŦƻǊ ƻǳǘƎƻƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ŀǘ ŀ ƭƻǿŜǊ ƭŜǾŜƭ ƛƴ ǘƘŜ ŎƻƳǇŀǊǘƳŜƴǘ 
ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ŎŀōƭŜ ƎƭŀƴŘ ǘǊŀȅǎΦ 

tǊƻǾƛǎƛƻƴ ŦƻǊ ŀŎŎƻƳƳƻŘŀǘƛƻƴ ƻŦ ǊƛǎƛƴƎ ŀǊƳƻǊŜŘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘ ŀŘŜǉǳŀǘŜ ŎŀōƭŜ 
ǎǳǇǇƻǊǘǎ ŀƴŘ ŀ ŦƻǊƳ ƻŦ ŎŀōƭŜ ŜƴǘǊȅ ǎŜŀƭ ŜƛǘƘŜǊ ƻŦ ƘŀǊŘǿƻƻŘ ƻǊ ǎƛƳƛƭŀǊ ŀǇǇǊƻǾŜŘ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘΦ 

{ǇŀŎŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ŎŀōƭŜ ƎƭŀƴŘǎ ƻŦ ŀǇǇǊƻǇǊƛŀǘŜ ǎƛȊŜ ŦƻǊ ƛƴŎƻƳƛƴƎ ŀƴŘ 
ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘǎ ŀƴŘ ƴƻƴπŦŜǊǊƻǳǎ ƎƭŀƴŘ ǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƘŜǊŜ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜǎ ŀǊŜ 
ǘŜǊƳƛƴŀǘŜŘΦ !ƭƭ ƎƭŀƴŘǎ ŀƴŘ ǘǊŀȅǎ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ŜŀǊǘƘŜŘΦ 

/ŀōƭŜ ŘƛǎŎƻƴƴŜŎǘƛƴƎ ƭƛƴƪǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ 
ǇǳǊǇƻǎŜǎ ƻƴƭȅΦ ¢ƘŜ ƭƛƴƪǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ǘƘŜ ōǳǎōŀǊǎ ǳǎŜǊǎΣ ƛƳƳŜŘƛŀǘŜƭȅ ōŜŦƻǊŜ ǘƘŜ ŎŀōƭŜ 
ǘŜǊƳƛƴŀǘƛƻƴǎ ŀƴŘ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜΦ ¢ƘŜ ƭƛƴƪǎ ǎƘŀƭƭ ōŜ ƭŀōŜƭŜŘ ϥL{h[!¢LbD [LbYϥ ŀƴŘ ǘƘŜ 
ŎƛǊŎǳƛǘ ƻǊ ŎŀōƭŜ ǊŜŦŜǊŜƴŎŜ ǎƘŀƭƭ ōŜ ǉǳƻǘŜŘΦ 

 

Auxiliary switches 

!ǳȄƛƭƛŀǊȅ ǎǿƛǘŎƘŜǎ ŦƻǊ ƛƴŘƛŎŀǘƛƻƴΣ ǇǊƻǘŜŎǘƛƻƴΣ ƛƴǘŜǊƭƻŎƪƛƴƎ ŀƴŘ ǎǳǇŜǊǾƛǎƻǊȅ ǇǳǊǇƻǎŜǎ ǎƘŀƭƭ ōŜ ǊŜŀŘƛƭȅ 
ŀŎŎŜǎǎƛōƭŜ ŀƴŘ ŜƴŎƭƻǎŜŘ ƛƴ ŀ ǘǊŀƴǎǇŀǊŜƴǘ ŘǳǎǘπǇǊƻƻŦ ŎƻǾŜǊΦ 

!ŘŜǉǳŀǘŜ ǎŜŎƻƴŘŀǊȅ ŘƛǎŎƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ōŜǘǿŜŜƴ ǘƘŜ ŦƛȄŜŘ ǇƻǊǘƛƻƴ ƻŦ ŀ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ 
ŀƴŘ ǘƘŜ ƳƻǾƛƴƎ ǇƻǊǘƛƻƴΦ 

{ǇŀǊŜ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎΣ ǘǿƻ ƴƻǊƳŀƭƭȅ ƻǇŜƴ ŀƴŘ ǘǿƻ ƴƻǊƳŀƭƭȅ ŎƭƻǎŜŘΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ŜŀŎƘ 
ǳƴƛǘ ŀƴŘ ǿƛǊŜŘ ǘƻ ǎǳƛǘŀōƭŜ ŀŎŎŜǎǎƛōƭŜ ǎǇŀǊŜ ǘŜǊƳƛƴŀƭǎΦ 



 

рум 

 

Labels 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƴŘ Ŧƛǘ ŜƴƎǊŀǾŜŘ ƭŀōŜƭǎ ǘƻ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ƻŦ ǘƘŜ ǇƭŀƴǘΣ 
ǘƘǊƻǳƎƘƻǳǘ ŀƭƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎΦ tƭŀƴǘ ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊǎ ǎƘŀƭƭ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘƻǎŜ ǳǎŜŘ ƛƴ ǘƘŜ 
ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƳŀƴǳŀƭǎΦ ¢ƘŜ ǎƛȊŜ ƻŦ ƭŀōŜƭǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ мллƳƳ Ȅ рлǊƴƳ 
ŀƴŘ ƭŜǘǘŜǊƛƴƎ ǎƘŀƭƭ ōŜ ƛƴ 9ƴƎƭƛǎƘΦ [ŀōŜƭǎ ǎƘŀƭƭ ōŜ ōƭŀŎƪ ƭŀƳƛƴŀǘŜŘ ǇƭŀǎǘƛŎ ǿƛǘƘ ŜƴƎǊŀǾŜŘ ǿƘƛǘŜ ƭŜǘǘŜǊǎ 
ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŎƘŀƳŦŜǊŜŘ ŜŘƎŜǎ ǳǎƛƴƎ ŜƛǘƘŜǊ ŎƘǊƻƳŜ ǇƭŀǘŜŘ ƴǳǘǎ ŀƴŘ ōƻƭǘǎ ƻǊ ǇŜǊƳŀƴŜƴǘ ŀŘƘŜǎƛǾŜΦ 

CƻǊ ŜƭŜŎǘǊƛŎŀƭ ǇŀƴŜƭǎΣ ǎǿƛǘŎƘƎŜŀǊ ŜǘŎΦ ƭŀōŜƭƛƴƎ ǎƘŀƭƭ ōŜ ŀǎ ŦƻƭƭƻǿǎΥ 

!ƭƭ ŜȄǘŜǊƴŀƭ ƭŀōŜƭǎ ǎƘŀƭƭ ōŜ ōƭŀŎƪ ƭŀƳƛƴŀǘŜŘ ǇƭŀǎǘƛŎǎ ǿƛǘƘ ŜƴƎǊŀǾŜŘ ǿƘƛǘŜ ƭŜǘǘŜǊǎ ƛƴ 9ƴƎƭƛǎƘΦ 9ŘƎŜǎ ǎƘŀƭƭ ōŜ 
ŎƘŀƳōŜǊŜŘΦ ¢ƘŜ ƭŀōŜƭǎ ǎƘŀƭƭ ōŜ ŀŦŦƛȄŜŘ ǿƛǘƘ ŎƘǊƻƳŜπǇƭŀǘŜŘ ƴǳǘǎ ŀƴŘ ōƻƭǘǎΦ 

!ƭƭ ƛƴǘŜǊƴŀƭ ƭŀōŜƭǎ ǎƘŀƭƭ ōŜ ŜƴƎǊŀǾŜŘ ƛƴ ŀ ƳǳƭǘƛπƭŀȅŜǊŜŘ ǇƭŀǎǘƛŎ ό¢ǊŀŦŦƻƭƻȅǘŜ ƻǊ ǎƛƳƛƭŀǊύ ŀŦŦƛȄŜŘ ǿƛǘƘ ŎƘǊƻƳŜπ
ǇƭŀǘŜŘ ƴǳǘǎ ŀƴŘ ōƻƭǘǎΦ 

9ŀŎƘ ŎƻƳǇŀǊǘƳŜƴǘ ŘƻƻǊ ǎƘŀƭƭ ƘŀǾŜ ŀ ǘƛǘƭŜ ƭŀōŜƭ ŀƴŘ ŜŀŎƘ ŘƻƻǊΣ ƳƻǳƴǘŜŘ ŎƻƳǇƻƴŜƴǘ ƻǊ ŎƻƴǘǊƻƭΣ ǎƘŀƭƭ ƘŀǾŜ 
ŀ ŦǳƴŎǘƛƻƴ ƭŀōŜƭΦ 

9ǾŜǊȅ ƛƴǘŜǊƴŀƭ ŎƻƳǇƻƴŜƴǘ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ŜŀŎƘ ŦǳǎŜ ǎƘŀƭƭ ōŜ ƭŀōŜƭŜŘ ǿƛǘƘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ŦǳǎŜ ǘȅǇŜ 
ƻǊ ŦǳǎŜ ŎǳǊǊŜƴǘ ŎŀǇŀŎƛǘȅΦ 

/ƻƳǇŀǊǘƳŜƴǘǎ ǿƛǘƘ ŘƻƻǊǎ ƻǊ ŎƻǾŜǊǎ ƴƻǘ ƛƴǘŜǊƭƻŎƪŜŘΣ ŀǘ ŀƴ ƛǎƻƭŀǘƻǊΣ ǎƘŀƭƭ ƘŀǾŜ ŀƴ ŜȄǘŜǊƴŀƭ ƭŀōŜƭ ŀŦŦƛȄŜŘ 
ǘƘŜǊŜǘƻ ŀǎ ŦƻƭƭƻǿǎΥ 5!bD9w ς ¦b59w ±h[¢!D9Σ ǿƛǘƘ ŦƭŀǎƘ ŀƴŘ ǾƻƭǘŀƎŜ ƛƴ ǊŜŘ ƭŜǘǘŜǊǎΣ ƻƴ ǿƘƛǘŜ ōŀŎƪƎǊƻǳƴŘ 
ƛƴ 9ƴƎƭƛǎƘΦ 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŀōƻǾŜ Ǉƭŀƴǘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƭŀōŜƭǎΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ŜŀŎƘ ƛǘŜƳ ƻŦ 
ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ƘŀǾŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ κ ǊŀǘƛƴƎ ǇƭŀǘŜ ŘŜǘŀƛƭƛƴƎ ƛƴ 9ƴƎƭƛǎƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

aŀƴǳŦŀŎǘǳǊŜǊǎ ƴŀƳŜ ŀƴŘ ŀŘŘǊŜǎǎΤ aƻŘŜƭκǘȅǇŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΤ 

{ŜǊƛŀƭ ƴǳƳōŜǊΤ 

¸ŜŀǊ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜΤ 

!ǇǇǊƻǇǊƛŀǘŜ ǊŀǘƛƴƎ ŘŜǘŀƛƭǎΤ 

hǘƘŜǊ ǊŜƭŜǾŀƴǘ ŘŜǘŀƛƭǎΣ ƭƛƳƛǘŀǘƛƻƴǎ ŜǘŎΦ 
Panel Earthing 

! Ŏƻƴǘƛƴǳƻǳǎ ŎƻǇǇŜǊ ŜŀǊǘƘ ōŀǊ ǎƘŀƭƭ Ǌǳƴ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎΣ ǿƛǘƘ ǘŜǊƳƛƴŀƭ ŦƻǊ 
ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ǎǘŀǘƛƻƴ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳΤ ǘƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ǎƘŀƭƭ ōŜ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ŀƴŘ 
ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ L9/ ǇǳōƭƛŎŀǘƛƻƴ оспπрπрпΦ 

¢ƘŜ ƛƴǘŜǊƴŀƭ ǇƻǿŜǊ ŎƻƴƴŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ ŎƻƻǇŜǊ ±πǘȅǇŜ ŎŀōƭŜǎΦ ¢ƘŜ 
ŎŀōƭŜǎ ǎƘŀƭƭ ƘŀǾŜ ǎǘŀƴŘŀǊŘƛȊŜŘ ŎƻƭƻǊǎΣ ǿƛǘƘ ŀ ŎǊƻǎǎπǎŜŎǘƛƻƴ ŀŘŜǉǳŀǘŜ ǘƻ ǘƘŜ ƎŀǳƎŜ ƻŦ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ 
ǇǊƻǘŜŎǘƛƻƴ ŜǉǳƛǇƳŜƴǘΦ 

¢ƘŜ ƛƴǘŜǊƴŀƭ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ ŦƭŜȄƛōƭŜ ŎƻǇǇŜǊ C±π 
ǘȅǇŜ ŎƻƴŘǳŎǘƻǊǎ ǿƛǘƘ ŀ ŎǊƻǎǎπǎŜŎǘƛƻƴ ƴƻ ƭƻǿŜǊ ǘƘŀƴ мΣр ƳƳчΣ ŀŎŎƻƳƳƻŘŀǘŜŘ ƛƴ ǇŜǊŦƻǊŀǘŜŘ ǇƭŀǎǘƛŎ 
ƎǳǘǘŜǊǎ ǿƛǘƘ ƭƛŘǎΦ Lǘ ǎƘŀƭƭ ŜƴŘ ƛƴ Řǳƭȅ ƴǳƳōŜǊŜŘ ŀƴŘ ƭŀōŜƭŜŘ ǘŜǊƳƛƴŀƭǎΦ 

¢ƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǿƛǊƛƴƎ 
ŘƛŀƎǊŀƳǎΦ ¢ƘŜƛǊ Ƴŀƛƴ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŜƴǎǳǊŜŘ ōȅ ōŀǊŜ ƻǊ ƛƴǎǳƭŀǘŜŘ ŎƻǇǇŜǊ ōǳǎōŀǊǎΣ Řǳƭȅ ŦƛȄŜŘΣ 
ŀƴŘ ǿƛŘŜƭȅ ƻǾŜǊ ŘƛƳŜƴǎƛƻƴŜŘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ŦƻǊŜǎŜŜƴ ǇŜǊƳŀƴŜƴǘ ŎǳǊǊŜƴǘǎΦ .ǊŜŀƪƛƴƎ ŎŀǇŀŎƛǘȅ 



 

рун 

 

ǎƘŀƭƭ ōŜ ŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ŘǊŀǿƛƴƎǎΣ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ǾŀƭǳŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ōǳǎōŀǊǎ ǎƘƻǊǘ ŎƛǊŎǳƛǘ 
ŎǳǊǊŜƴǘΦ 

¢ƘŜ ŀǇǇŀǊŀǘǳǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƧƻǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

DŜƴŜǊŀƭ ŘƛǎŎƻƴƴŜŎǘ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƻƳƴƛπǇƻƭŜΣ ƳǳƭǘƛŎŜƭƭǳƭŀǊ ǊƻǘŀǘƛƴƎ ƻǊ ǘǳƳōƭŜǊ ǘȅǇŜΦ ¢ƘŜƛǊ ǊŀǘŜŘ ŎǳǊǊŜƴǘ 
ǎƘŀƭƭ ōŜ ǊŜŦŜǊŜƴŎŜŘ ǘƻ !/м ǘȅǇŜ ǿƻǊƪΣ ǿƛǘƘ ƳŜŎƘŀƴƛŎŀƭ ŘǳǊŀōƛƭƛǘȅ ƴƻ ƭŜǎǎ ǘƘŀƴ мл ллл ƻǇŜǊŀǘƛƻƴǎΤ 

/ƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ŎƻƳǇŀŎǘ ŀƴŘ Ƴŀƴǳŀƭƭȅ ŎƻƴǘǊƻƭƭŜŘ ǘȅǇŜΣ ǿƛǘƘ ƛƴŘŜǇŜƴŘŜƴǘ ǘƘŜǊƳŀƭ ŀƴŘ 
ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ǊŜƎǳƭŀǘƛƴƎ ǊŜƭŀȅ ŦƻǊ ŀōƻǾŜ со ! ǊŀǘŜŘ ŎǳǊǊŜƴǘǎΤ 

CǳǎŜǎ ǎƘŀƭƭ ōŜ ŎŀǊǘǊƛŘƎŜπǘȅǇŜΣ ǿƛǘƘ ƘƛƎƘ ōǊŜŀƪƛƴƎ ŎŀǇŀŎƛǘȅ ŀƴŘ ǎǘŀƴŘŀǊŘƛȊŜŘ ǎƛȊŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŀǘŜŘ 
ŎǳǊǊŜƴǘΤ 

5ƛŦŦŜǊŜƴǘƛŀƭ ǇǊƻǘŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ōǊŜŀƪƛƴƎ ŜǉǳƛǇƳŜƴǘ ƻǊ ƻǇŜǊŀǘŜ ŦǊƻƳ ǘƻǊƻƛŘŀƭ 
ǘǊŀƴǎŦƻǊƳŜǊǎΦ ¢ƘŜƛǊ ǎŜƴǎƛǘƛǾƛǘȅ ǎƘŀƭƭ ōŜ ŀǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ǿƛǊƛƴƎ ŘǊŀǿƛƴƎǎΤ 

/ƻƴǘŀŎǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘǊŜŜ ǇƻƭŜǎΣ ǿƛǘƘ ŎƻƳƳŀƴŘ Ŏƻƛƭ ŦƻǊ нол ±Σ рл IȊΣ ŘŜǎƛƎƴŜŘ ŦƻǊ !/о ǘȅǇŜ ǿƻǊƪΣ 
ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎΦ ¢ƘŜƛǊ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŘǳǊŀōƛƭƛǘȅ ǎƘŀƭƭ ōŜ ƴƻ ƭŜǎǎ ǘƘŀƴ млл ллл 
ƻǇŜǊŀǘƛƻƴǎΦ ¢ƘŜ ƻǇŜǊŀǘƛƻƴ ŦǊŜǉǳŜƴŎȅ ŦƻǊŜǎŜŜƴ ǎƘŀƭƭ ōŜ мл ƻǇŜǊŀǘƛƻƴǎ ǇŜǊ ƘƻǳǊΤ 

{ǘŀǊπŘŜƭǘŀ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ ōŜ ŎƻƴǎǘƛǘǳǘŜŘ ƻŦ ǘƘǊŜŜπǇƻƭŜ ŎƻƴǘŀŎǘƻǊǎΣ ǿƛǘƘ ŎƻƳƳŀƴŘ Ŏƻƛƭ ŦƻǊ нол ±Σ рл IȊ ŀƴŘ 
ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎΦ /ƻƴǘŀŎǘƻǊǎ ǎƘŀƭƭ ōŜ ŎŀǊŜŦǳƭƭȅ ŘŜǎƛƎƴŜŘ όŦƻǊ !/о ǘȅǇŜ ǿƻǊƪΣ 
ƘƻǿŜǾŜǊΣ ƛƴ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ ƴŜǳǘǊŀƭ ŎƻƴǘŀŎǘƻǊΣ ƛǘ ǎƘƻǳƭŘ ōŜ ōƻǊƴ ƛƴ ƳƛƴŘ ǘƘŀǘ ƛǘ ǿƻǊƪǎ ǘǊŀƴǎƛǘƻǊƛƭȅύΣ ŀƴŘ 
ǎƘŀƭƭ ƘŀǾŜ ŀ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŘǳǊŀōƛƭƛǘȅ ƻŦ ƴƻ ƭŜǎǎ ǘƘŀƴ млл ллл ƻǇŜǊŀǘƛƻƴǎΦ ¢ƘŜ ǎǘŀǊπŘŜƭǘŀ 
ŎƻƴǾŜǊǎƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǘƛƳŜ ƭƛƳƛǘ ǊŜƎǳƭŀǘƛƴƎ ǊŜƭŀȅΣ ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ŦƻǊ 
ǘƘŜ ǇǳǊǇƻǎŜΣ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎƻƳƳǳǘŀǘƛƻƴ ƛǎ ƳŀŘŜ ƛƴ ǘƘŜ ōŜǎǘ ŎƻƴŘƛǘƛƻƴǎΤ 

¢ƘŜǊƳŀƭ ǊŜƭŀȅǎ ǎƘŀƭƭ ƘŀǾŜ ǊŜƎǳƭŀǘƛƴƎ ǘǊƛƎƎŜǊƛƴƎ ŎǳǊǊŜƴǘ ŀƴŘ ǎƘŀƭƭ ōŜ ŎƻƳǇŜƴǎŀǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀƳōƛŜƴǘ 
ǘŜƳǇŜǊŀǘǳǊŜΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƛƴǾŜǊǘƛƴƎ ŎƻƴǘŀŎǘǎ ŦƻǊ н ! ŀǘ нол ±Σ рл IȊΣ ǳƴŘŜǊ !/мп ǘȅǇŜ 
ǿƻǊƪΣ ǿƛǘƘ ƛƴǘŜǊƭƻŎƪƛƴƎ ŀŦǘŜǊ ƻǇŜǊŀǘƛƻƴΤ 

¢ƛƳŜ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎ ǘȅǇŜΣ ǇǊƻƎǊŀƳƳŀōƭŜ ŦƻǊ нп ƘƻǳǊǎΣ т ŘŀȅǎΣ ǿƛǘƘ ŀ Ǌǳƴ ǊŜǎŜǊǾŜ ŦƻǊ 
тн ƘƻǳǊǎΤ 

¦ƴŘŜǊπǾƻƭǘŀƎŜ ŀƴŘ ǘƘŜ ǇƘŀǎŜ ǎŜǉǳŜƴŎŜ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ǘƘǊŜŜπǇƘŀǎŜΣ ǿƛǘƘ ŀ ƴŜǳǘǊŀƭ ǇƻƛƴǘΦ ¢ƘŜȅ ǎƘŀƭƭ ǊŜŀŎǘ 
ǘƻ ǾƻƭǘŀƎŜ ŘǊƻǇǎ ƻŦ ŀōƻǳǘ мр҈Σ ǊŜƎǳƭŀǘƛƴƎΣ ǿƛǘƘ ƻǳǘǇǳǘ ƛƴǾŜǊǘƛƴƎ ŎƻƴǘŀŎǘ ǘƻ ǘƘŜ ǎŜǊǾƛŎŜ ŎǳǊǊŜƴǘ ƻŦ н ! ŀǘ 
нол ±Σ рл IȊΣ ǳƴŘŜǊ !/мп ǘȅǇŜ ǿƻǊƪΤ 

!ǳȄƛƭƛŀǊȅ ǊŜƭŀȅǎ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ŀǘ нол ±Σ рл IȊ ƻǊ нп ±5/ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŀ ƴǳƳōŜǊ ƻŦ ŎƻƴǘŀŎǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ 
ǘƘŜ ƴŜŜŘǎΣ ŦƻǊ ǘƘŜ ǎŜǊǾƛŎŜ ŎǳǊǊŜƴǘ ƻŦ н ! ŀǘ нол ±Σ рл IȊΣ ǳƴŘŜǊ !/мп ǘȅǇŜ ǿƻǊƪ ƻǊ п ! ŀǘ нп ±5/ ǳƴŘŜǊ 
5/мо ǘȅǇŜ ǿƻǊƪΦ ¢ƘŜƛǊ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŘǳǊŀōƛƭƛǘȅ ǎƘŀƭƭ ōŜ ƻŦ ƴƻ ƭŜǎǎ ǘƘŀƴ нлл ллл ƻǇŜǊŀǘƛƻƴǎΤ 

!ǳȄƛƭƛŀǊȅ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƳǳƭǘƛŎŜƭƭǳƭŀǊ ǊƻǘŀǘƛƴƎ ǘȅǇŜΣ ŦƻǊ ŀ ǎŜǊǾƛŎŜ ŎǳǊǊŜƴǘ ƻŦ н ! ŀǘ нол ±Σ рл IȊΣ 
ǳƴŘŜǊ !/мп ǘȅǇŜ ǿƻǊƪ ƻǊ п ! ŀǘ нп ±5/ ǳƴŘŜǊ 5/мо ǘȅǇŜ ǿƻǊƪΤ 

{ƛƎƴŀƭƛƴƎ ƭƛƎƘǘǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƴŜƻƴ ƭŀƳǇǎ ŦƻǊ нол ±Σ рл IȊ ƻǊ нп ±5/Σ ǿƛǘƘ ŎƻƭƻǊŜŘ ƻǇǘƛŎǎΤ 

tǳǎƘōǳǘǘƻƴǎ ǎƘŀƭƭ ōŜ ǎƛƳǇƭŜ ƻǊ ƳǳƭǘƛπǇƻƭŀǊ ǘȅǇŜΣ ŦƻǊ ǘƘŜ ǎŜǊǾƛŎŜ ŎǳǊǊŜƴǘ н ! ŀǘ нол ±Σ рл IȊΣ ǳƴŘŜǊ !/мп 
ǘȅǇŜ ǿƻǊƪ ƻǊ п ! ŀǘ нп ±5/Σ ǳƴŘŜǊ 5/мо ǘȅǇŜ ǿƻǊƪΣ ǿƛǘƘ ƴƻƳƛƴŀƭ ŘƛŀƳŜǘŜǊ ƻŦ ннΣр ƳƳ ŀƴŘ ƳŜǘŀƭƭƛŎ ǊƛƴƎΦ 
¢ƘŜȅ ǎƘŀƭƭ ƘŀǾŜ ŎƻƴǾŜƴǘƛƻƴŀƭ ŎƻƭƻǊǎΤ 

aŜǘŜǊƛƴƎ ŀǇǇŀǊŀǘǳǎ ǎƘŀƭƭ ōŜ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ƻǊ ŜƭŜŎǘǊƻŘȅƴŀƳƛŎ ǘȅǇŜΣ ŦƻǊ ŜƳōŜŘŘŜŘ ŜǊŜŎǘƛƻƴΣ ǇǊŜŎƛǎƛƻƴ ƻŦ 
мΣр ҈Σ ǎŎŀƭŜ ƛƴ ŎƻƴŦƻǊƳƛǘȅ ǿƛǘƘ ǘƘŜ ǿƛǊƛƴƎ ŘǊŀǿƛƴƎǎΣ ƳƛƴƛƳǳƳ ŘƛƳŜƴǎƛƻƴǎ ƻŦ фс Ȅ фс ƳƳΦ 



 

руо 

 

!ǇǇŀǊŀǘǳǎ ǎƘŀƭƭ ōŜ ŜȄǘŜǊƴŀƭƭȅ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǇƭŀǎǘƛŎ ƭŀōŜƭǎ ǿƛǘƘ ǿƘƛǘŜ ŜƴƎǊŀǾƛƴƎ ƻƴ ŀ ōƭŀŎƪ ōŀǎŜΦ Lǘ 
ǿƛƭƭ ōŜ ŀƭǎƻ Řǳƭȅ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ƛƴǎƛŘŜΦ 

 

!ƭƭ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘ ǇŀƴŜƭǎ ǿƛǊƛƴƎΣ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ t±/ ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜΣ ƛƴ ŀ ƴŜŀǘ 
ŀƴŘ ǎȅǎǘŜƳŀǘƛŎ ǿŀȅ ŀƴŘ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘ ŀƴŘ ŀǊǊŀƴƎŜŘ ǎƻ ǘƘŀǘ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ƛǎ ƴƻǘ 
ƛƳǇŜŘŜŘΦ ¢ƘŜ ƳƛƴƛƳǳƳ ǿƛǊŜ ǎƛȊŜ ǎƘŀƭƭ ōŜ ƻŦ мΦр ƳƳч ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŀǊŜŀΦ 

!ƭƭ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ŦƻǊ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƻŦ ǎƳŀƭƭ ǿƛǊƛƴƎ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ǎƘǊƻǳŘŜŘ ŀƴǘƛπǘǊŀŎƪƛƴƎ 
ƳƻǳƭŘƛƴƎǎ ƻŦ ƳŜƭŀƳƛƴŜπǇƘŜƴƻƭ ƻǊ ŎƻƳǇŀǊŀōƭŜ ƳŀǘŜǊƛŀƭ ǿƛǘƘ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ǎŜŎǳǊƛƴƎ ŎƻƴŘǳŎǘƻǊǎ 
ŜƛǘƘŜǊ ōȅ ƘƛƎƘ ǘŜƴǎƛƭŜ ǎŎǊŜǿǎ ŀƴŘ ŎƭŀƳǇǎ ƻǊ ŀƭǘŜǊƴŀǘƛǾŜƭȅ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǎƳŀƭƭ ǘŜƭŜǇƘƻƴŜ ǘȅǇŜ 
ŎƻƴŘǳŎǘƻǊ ōȅ ǎƻƭŘŜǊ ǘŀƎ ŎƻƴƴŜŎǘƛƻƴΦ !ƭƭ ǘŜǊƳƛƴŀƭǎ ŀǘ ǾƻƭǘŀƎŜǎ ŀōƻǾŜ ммл ± ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ 
ǘǊŀƴǎǇŀǊŜƴǘ ǇǊƻǘŜŎǘƛǾŜ ŎƻǾŜǊǎΦ 

¢ŜǊƳƛƴŀƭ ōƭƻŎƪǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ Ŝŀǎȅ ŀŎŎŜǎǎ ǘƻ ōƻǘƘ ǘŜǊƳƛƴŀƭǎ ŀƴŘ ǿƛǊƛƴƎ ŜƴŘǎΦ 
/ƻƴƴŜŎǘƛƻƴǎ ŦƻǊ ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘǎ ǘƻ ŀǳȄƛƭƛŀǊȅ Ǉƛƭƻǘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘŜǎǘ ƭƛƴƪǎΦ 

LŘŜƴǘƛŦƛŎŀǘƛƻƴ ŦŜǊǊǳƭŜǎ ƻǊ ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ƻƴ ǘƘŜ ǿƛǊŜǎ ŀǘ ōƻǘƘ ŜƴŘǎΣ ŀƴŘ ƭŜǘǘŜǊ 
ŀƴŘ ƴǳƳōŜǊ ǎƘŀƭƭ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǿƛǊƛƴƎ ŘƛŀƎǊŀƳ ŀƴŘ ŎƻƭƻǊ ŎƻŘŜǎ ǘƻ L9/ ппрΦ  

Small wiring and terminal blocks 

¢ŜǊƳƛƴŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƭŀǘŜǎǘ ǇǊŀŎǘƛŎŜ ŀƴŘ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ƻƴŜ ǿƛǊŜ ǇŜǊ ǘŜǊƳƛƴŀƭΦ 

Indicating lamps 

!ƭƭ ƛƴŘƛŎŀǘƛƴƎ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ ƭƻǿ ǾƻƭǘŀƎŜ ǿƛǘƘ ǎŜƭŦπŎƻƴǘŀƛƴŜŘ ǘǊŀƴǎŦƻǊƳŜǊ ƻǊ ƭƻǿ ǾƻƭǘŀƎŜ 5/Φ .ǳƭōǎ 
ǎƘŀƭƭ ōŜ ǾƻƭǘŀƎŜ ǊŀǘŜŘ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ǘǊŀƴǎŦƻǊƳŜǊ ǎŜŎƻƴŘŀǊȅ ǘƻ ŜƴǎǳǊŜ ƭƻƴƎ ƭƛŦŜΦ 

[ŀƳǇ ǎƘŀƭƭ ōŜ ǿŜƭƭ ǾŜƴǘƛƭŀǘŜŘ ŀƴŘ ǘƘŜ ŘŜǎƛƎƴ ǎƘŀƭƭ ǇŜǊƳƛǘ ǊŜƳƻǾŀƭ ƻŦ ƭŀƳǇ Ǝƭŀǎǎ ŀƴŘ ōǳƭōǎ ŦǊƻƳ ǘƘŜ 
ŦǊƻƴǘ ƻŦ ǘƘŜ ǳƴƛǘΦ LƴŘƛŎŀǘƛƴƎ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ōȅ ŀƴ ƛƴŘƛǾƛŘǳŀƭƭȅ ŦǳǎŜŘ ŎƛǊŎǳƛǘΦ 

Cable connection 

! ŎŀōƭŜ ŀƴŘ ǎŜŀƭƛƴƎ ōƻȄ ǿƛǘƘ ǿƛǇƛƴƎ ƎƭŀƴŘ ŀǘ ƭŜŀǎǘ мрлƳƳ ŀōƻǾŜ ŦƭƻƻǊ ƭŜǾŜƭ ŀƴŘ ǇƻƛƴǘƛƴƎ 
ŘƻǿƴǿŀǊŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ŎƛǊŎǳƛǘΣ ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ƛƴŘƛŎŀǘŜŘΦ 

²ƘŜǊŜ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜǎ ŀǊŜ ǘƻ ōŜ ŀŎŎƻƳƳƻŘŀǘŜŘ ŀ ƴƻƴπƳŀƎƴŜǘƛŎ ƎƭŀƴŘ ǇƭŀǘŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 
CƻǊ ŎŀōƭŜǎ ǎƛȊŜ плл ƳƳн ŀƴŘ ŀōƻǾŜΣ ƛƴǎǳƭŀǘŜŘ ƎƭŀƴŘǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘΦ 

¢ƘŜ ƛƴŘƛǾƛŘǳŀƭ ǘŜǊƳƛƴŀƭǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǇǊŜǎǎǳǊŜ ǘȅǇŜ ŎŀōƭŜ ƭǳƎǎ ƻŦ ŀƳǇƭŜ ǎƛȊŜ ŀƴŘ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŎǳǊǊŜƴǘ ŎŀǊǊȅƛƴƎ ŜƭŜƳŜƴǘǎ ōȅ ƳŜŀƴǎ ƻŦ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ōƻƭǘǎ ƴǳǘǎ ŀƴŘ 
ǿŀǎƘŜǊǎΦ 

²ƘŜǊŜ ŎŀōƭŜǎ ŀǊŜ ƳŜǘŀƭ ǎƘŜŀǘƘŜŘ ƻǊ ŀǊƳƻǊŜŘΣ ǘƘŜ ǎƘŜŀǘƘƛƴƎ ŀƴŘκƻǊ ŀǊƳƻǊƛƴƎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŜŀǊǘƘŜŘ 
ŀǘ ǘƘŜ ŜƴŘ ōƻȄΦ 

¦ƴŘǊƛƭƭŜŘ ƎƭŀƴŘ ǇƭŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ олл ƳƳ ŀōƻǾŜ ŦƭƻƻǊ ƭŜǾŜƭΣ ŦƻǊ ǘƘŜ 
ǊŜŎŜǇǘƛƻƴ ƻŦ ŎƻƴŘǳƛǘǎ ŀƴŘ ǘƘǊŜŀŘŜŘ ƎƭŀƴŘǎΦ .ƻȄŜǎ ŀƴŘ ƎƭŀƴŘǎ ǎƘŀƭƭ ōŜ ǿƛǘƘƛƴ ǘƘŜ ŎǳōƛŎƭŜǎ ŜȄŎŜǇǘ 
ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ŀǇǇǊƻǾŜŘΦ 

tǊƛƻǊ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ŎŀōƭƛƴƎ ǘŜǊƳƛƴŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ 

 

2.2.13 Instruments 



 

руп 

 

!ƭƭ ƛƴŘƛŎŀǘƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ƻŦ флϦ ǎŎŀƭŜ ǘȅǇŜΣ ŦƭǳǎƘ ƳƻǳƴǘŜŘ ŀƴŘ ƎŜƴŜǊŀƭƭȅ ƻŦ ǘƘŜ ǎŀƳŜ 
ŀǇǇŜŀǊŀƴŎŜ ǘƘǊƻǳƎƘƻǳǘΦ ¢ƘŜȅ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ L9/ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŀƴŘ ōŜ ƻŦ ƛƴŘǳǎǘǊƛŀƭ ƎǊŀŘŜ 
ŀŎŎǳǊŀŎȅΦ LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ƘŜǊƳŜǘƛŎŀƭƭȅ ǎŜŀƭŜŘ ƻǊ ǘǊƻǇƛŎŀƭƛȊŜŘΦ LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ƘŀǾŜ ŜȄǘŜǊƴŀƭ 
ȊŜǊƻ ŀŘƧǳǎǘƳŜƴǘ ŀƴŘ ƘŀǾŜ ōƭŀŎƪ ōŜȊŜƭǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ǇƻǎƛǘƛƻƴŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜȅ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ǊŜŀŘ 
ŀƴŘ ǘƘŜ Řƛŀƭ ŎŜƴǘŜǊǎ ǎƘŀƭƭ ōŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ пллƳƳ ŀƴŘ ƴƻǘ ƳƻǊŜ ǘƘŀƴ нлллƳƳ ŀōƻǾŜ ŦƛƴƛǎƘŜŘ ŦƭƻƻǊ 
ƭŜǾŜƭΦ aŜǘŜǊǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀƴ ŀŘƧǳǎǘŀōƭŜ ǇƻƛƴǘŜǊ ƻǊ ǎƘŀƭƭ ōŜ ƛƴǎŎǊƛōŜŘ ƻƴ ǘƘŜ ǎŎŀƭŜǎ ǘƻ ƛƴŘƛŎŀǘŜ 
ǘƘŜ ƴƻǊƳŀƭ ŎƛǊŎǳƛǘ ǊŀǘƛƴƎ ŦƻǊ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ǇƭŀƴǘΦ 

LƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ǎǉǳŀǊŜ ŦǊƻƴǘ ŀǇǇŜŀǊŀƴŎŜ ǿƛǘƘ ǿƛŘǘƘ ŘƛƳŜƴǎƛƻƴǎ ŀǎ ŦƻƭƭƻǿǎΥ 

 

сл ƳƳ !ƳƳŜǘŜǊǎ ǳǇ ǘƻ нл !Σ ǾƻƭǘƳŜǘŜǊǎ ǳǇ ǘƻ слл ± 

млл ƳƳ !ƭƭ ƻǘƘŜǊ ƛƴǎǘǊǳƳŜƴǘǎ 

!ƳƳŜǘŜǊǎ ŦƛǘǘŜŘ ƛƴ ŀ ƳƻǘƻǊ ŎƛǊŎǳƛǘ ǎƘŀƭƭ ƘŀǾŜ ŀ ǎǳǇǇǊŜǎǎŜŘ ǎŎŀƭŜ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ƳŀȄƛƳǳƳ ǎǘŀǊǘƛƴƎ 
ŎǳǊǊŜƴǘΦ Yƛƭƻǿŀǘǘ ƘƻǳǊǎ ƳŜǘŜǊǎ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǘƻ ǊŜƎƛǎǘŜǊ о ǇƘŀǎŜΣ п ǿƛǊŜ ǳƴōŀƭŀƴŎŜŘ ƭƻŀŘǎ 
ŜȄŎŜǇǘ ŀǎ ƻǘƘŜǊǿƛǎŜ ƛƴŘƛŎŀǘŜŘΦ 

!ƭƭ ƛƴǎǘǊǳƳŜƴǘǎ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ǎǿƛǘŎƘ ƻǊ ǎǘŀǊǘŜǊΣ ǳƴƭŜǎǎ 
ǎŜǇŀǊŀǘŜ ǇŀƴŜƭ ǎǳƛǘŜǎ ŀǊŜ ǎǇŜŎƛŦƛŜŘ ƘŜǊŜƛƴΦ 

!ǘ Ǉƻƛƴǘǎ ƻŦ ŎƻƴƴŜŎǘƛƻƴ ƻŦ ǇƻǘŜƴǘƛŀƭ ŎƛǊŎǳƛǘǎ ǘƻ [± ōǳǎōŀǊǎ ŜǘŎΦΣ Iw/ ŦǳǎŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ 
ǇǊƻǘŜŎǘ ǘƘŜ ŀǳȄƛƭƛŀǊȅ ǿƛǊƛƴƎΦ CƻǊ ŎǳōƛŎŀƭ ƎŜŀǊ ǘƘŜǎŜ ŦǳǎŜǎ ǎƘŀƭƭ ōŜ ƘƻǳǎŜŘ ƛƴǎƛŘŜ ŀƴŘ ǊŜŀŘƛƭȅ 
ŀŎŎŜǎǎƛōƭŜΦ !ŘŘƛǘƛƻƴŀƭ ŦǳǎŜǎ ǘƻ ŎƭŜŀǊ ƛƴŘƛǾƛŘǳŀƭ ƛƴǎǘǊǳƳŜƴǘ Ŧŀǳƭǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀƴŘ ŀŎŎŜǎǎƛōƭŜ 
ŦǊƻƳ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ŎǳōƛŎŀƭ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΦ 

 

2.2.14 Current Transformers 

/ǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ L9/ мур ŀƴŘ ǎƘƻǳƭŘ ōŜ ǎǳƛǘŀōƭȅ ǊŀǘŜŘ ŀƴŘ ŘŜǎƛƎƴŜŘ ǘƻ ŎŀǊǊȅ 
ƻǳǘ ŀǇǇǊƻǇǊƛŀǘŜ ŦǳƴŎǘƛƻƴ π ǾƛȊΦ ƳŜǘŜǊƛƴƎ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴΦ ¢ƘŜ ǎƘƻǊǘ ǘƛƳŜ ŎǳǊǊŜƴǘ ǊŀǘƛƴƎ ǎƘƻǳƭŘ ƴƻǘ 
ōŜ ƭŜǎǎ ǘƘŀƴ о ǎŜŎƻƴŘǎΦ 

LŘŜƴǘƛŦƛŎŀǘƛƻƴ ƭŀōŜƭǎ ƎƛǾƛƴƎ ǘȅǇŜΣ ǊŀǘƛƻǎΣ ŀŎŎǳǊŀŎȅ ƭƛƳƛǘ ŦŀŎǘƻǊΣ ǊŀǘƛƴƎ ƻǳǘǇǳǘ ŀƴŘ ǎŜǊƛŀƭ ƴǳƳōŜǊǎ ǎƘŀƭƭ 
ōŜ ŦƛǘǘŜŘΦ 

5ǳǇƭƛŎŀǘŜ ǊŀǘƛƴƎ ƭŀōŜƭǎ ŀǊŜ ǘƻ ōŜ ŦƛǘǘŜŘ ƻƴ ǘƘŜ ŜȄǘŜǊƛƻǊ ƻŦ ǘƘŜ ƳƻǳƴǘƛƴƎ ŎƘŀƳōŜǊǎ ǎǳƛǘŀōƭȅ ƭƻŎŀǘŜŘ 
ǘƻ ŜƴŀōƭŜ ǊŜŀŘƛƴƎ ǿƛǘƘƻǳǘ ǊŜƳƻǾŀƭ ƻŦ ŀƴȅ ŎƻǾŜǊΦ [ŀōŜƭǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŦƻǊ ƳǳƭǘƛπǊŀǘƛƻ ŎǳǊǊŜƴǘ 
ǘǊŀƴǎŦƻǊƳŜǊǎ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀƭǘŜǊƴŀǘƛǾŜ ǊŀǘƛƻǎΦ 

.ŀǊ ǘȅǇŜ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ƛƴ ǇǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘƻǎŜ ǿƛǘƘ ǿƻǳƴŘ ǇǊƛƳŀǊƛŜǎΦ {ƘƻǊǘ 
ǘƛƳŜ ŎǳǊǊŜƴǘ ŦŀŎǘƻǊǎ ǎƘŀƭƭ ǊŜƭŀǘŜ ǘƻ ǘƘŜ Ŧǳƭƭ Ŧŀǳƭǘ ƭŜǾŜƭ ŦƻǊ ǘƘǊŜŜ ǎŜŎƻƴŘǎΦ CƻǊ ƻǾŜǊπŎǳǊǊŜƴǘ 
ǇǊƻǘŜŎǘƛƻƴΣ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ±! ǊŀǘŜŘ ōǳǊŘŜƴ ŀƴŘ ǊŀǘŜŘ ŀŎŎǳǊŀŎȅ ƭƛƳƛǘ ŦŀŎǘƻǊ ǎƘŀƭƭ ōŜ ƭŜǎǎ ǘƘŀƴ мрл 
ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊΦ



 

рур 

 

hƴŜ ǎŜŎƻƴŘŀǊȅ ǘŜǊƳƛƴŀƭ ƻŦ ŜŀŎƘ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊ ǎƘŀƭƭ ōŜ ŜŀǊǘƘŜŘ ǘƘǊƻǳƎƘ ŀ ǊŜƳƻǾŀōƭŜ ƭƛƴƪ ŀǘ 
ǘƘŜ ǎǿƛǘŎƘƎŜŀǊΦ 

2.2.15 Voltage Transformers 

±ƻƭǘŀƎŜ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ƛǎƻƭŀǘŀōƭŜ ǘȅǇŜ ǿƛǘƘ ŀ ǎŜŎƻƴŘŀǊȅ ǘƘǊŜŜ ǇƘŀǎŜ ǾƻƭǘŀƎŜ ƻŦ нол 
±ƻƭǘǎ ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ L9/ мусΦ 9ǇƻȄȅ ǊŜǎƛƴ ƛƴǎǳƭŀǘŜŘ ǎƘŀƭƭ ōŜ ŀŎŎŜǇǘŀōƭŜΦ 

¢ƘŜ ǇǊƛƳŀǊȅ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ōȅ Iw/ ŦǳǎŜǎ ǿƘƛŎƘΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ 
ŦǳǎŜǎ ŀƴŘ ǘƘŜ ǇǊƛƳŀǊȅ ŎƻƴŘǳŎǘƻǊǎΣ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜƭȅ ǊŀǘŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ǘƘŜ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǊŀǘƛƴƎ 
ƻŦ ǘƘŜ ǎǿƛǘŎƘƎŜŀǊΦ 

CǳǎŜǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǿƛƴŘƛƴƎǎ ŀƴŘΣ ǘƘŜȅ ǎƘŀƭƭ ƘŀǾŜ ǎŀŦŜ ŀŎŎŜǎǎ ŦƻǊ 
ǊŜƴŜǿŀƭΦ 

{ŀŦŜǘȅ ǎƘǳǘǘŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƻǾŜǊ ǘƘŜ ŦƛȄŜŘ ŎƻƴǘŀŎǘǎ ǿƘŜƴ ǘƘŜ ǘǊŀƴǎŦƻǊƳŜǊ 
ƛǎ ƛǎƻƭŀǘŜŘΦ {ƘǳǘǘŜǊǎ ǎƘŀƭƭ ōŜ ŎƻƭƻǊŜŘ ȅŜƭƭƻǿ ǿƘŜƴ ƛǎƻƭŀǘƛƴƎ ŎƻƴǘŀŎǘǎ ŀǊŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŦŜŜŘŜǊ 
ǎƛŘŜ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘΦ 

2.2.16 Safety notice and equipment 

CƻǊ ŜŀŎƘ ǎǿƛǘŎƘōƻŀǊŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜǉǳƛǇƳŜƴǘΣ ǿƘƛŎƘ ǎƘŀƭƭ ŎƻƳǇƭȅ 
ǿƛǘƘ L9/ ǎǘŀƴŘŀǊŘǎ bƻΦсфп ŀƴŘ опфΥ 

 

мbƻΦ 9ƭŜŎǘǊƛŎŀƭ ƎǊŀŘŜ ǊǳōōŜǊ Ƴŀǘ млллƳΣ ǿƛŘŜ ŜȄǘŜƴŘƛƴƎ ǘƘŜ Ŧǳƭƭ ƭŜƴƎǘƘ ƻŦ 
ǘƘŜ ǎǿƛǘŎƘƎŜŀǊǎ ŀƴŘ ǎǿƛǘŎƘōƻŀǊŘǎΦ 

мbƻΦ tŀƛǊ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ƎǊŀŘŜ ǊǳōōŜǊ ƎƭƻǾŜǎ 

мbƻΦ bƻǘƛŎŜ ƛƴ 9ƴƎƭƛǎƘκYƛǎǿŀƘƛƭƛ ŀŘǾƛǎƛƴƎ ǘǊŜŀǘƳŜƴǘ ŦƻǊ ŀ ǇŜǊǎƻƴ ǎǳŦŦŜǊƛƴƎ 
ŦǊƻƳ ŜƭŜŎǘǊƛŎ ǎƘƻŎƪ 

 

2.2.17 Circuit Breakers 

SF6 Circuit Breakers 

¢ƘŜ {CсκǾŀŎǳǳƳ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΣ ŀƴŘ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŎƻƴǘǊƻƭƭƛƴƎ 
ƭƻŀŘǎΣ ǘƘŜ ǎƛǘŜ ŎƭƛƳŀǘƛŎ ŎƻƴŘƛǘƛƻƴǎΣ ŀƴŘ ŎƻƳǇƭȅ ǿƛǘƘ L9/ мрт ŦƻǊ оо Y±Σ оπǇƘŀǎŜΣ рл IȊ ǿƛǊŜ 
ƻǇŜǊŀǘƛƻƴΣ ŦƻǊ ǳǎŜ ƻƴ ǘƘŜ ōǊŜŀƪƛƴƎ ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜ Ŧŀǳƭǘ ŎǳǊǊŜƴǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǘƻ ǘƘŜ ǎƘƻǊǘ ŎƛǊŎǳƛǘ 
ŎŀƭŎǳƭŀǘƛƻƴ ŦƻǊ ǘƘŜ Ŧŀǳƭǘ ƭŜǾŜƭ ŦƻǊ ŜŀŎƘ ǇƭŀƴǘΦ !{¢! ƻǊ Y9a! ǘŜǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ŦƻǊǿŀǊŘŜŘ ǿƛǘƘ 
ǘƘŜ ¢ŜƴŘŜǊΦ !ƛǊ /ƛǊŎǳƛǘ .ǊŜŀƪŜǊǎ ό!/.ύ ǿƛƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŜŘ ŦƻǊ ǳǎŜ ǿƘŜǊŜ {Cс /ƛǊŎǳƛǘ .ǊŜŀƪŜǊǎ ŀǊŜ 
ǎǇŜŎƛŦƛŜŘΦ ¢ŜƴŘŜǊŜǊǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǿƛǘƘ ǘƘŜƛǊ ƻŦŦŜǊ ŀ ǎŎƘŜŘǳƭŜ ǎƘƻǿƛƴƎ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ŀƴŘ ǘƘŜƛǊ 
ǊŜǎǇŜŎǘƛǾŜ ƭƻŀŘǎΦ 

¢ƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘƻǳƭŘ ōŜ ƘƻǊƛȊƻƴǘŀƭƭȅ ƛǎƻƭŀǘŜŘΣ ŜƴŎƭƻǎŜŘ ǇŀǘǘŜǊƴ {Cс ōǊŜŀƪ ǘȅǇŜΣ ŎƻƳǇƭŜǘŜ 
ǿƛǘƘ ƻǇŜǊŀǘƛƴƎ ƳŜŎƘŀƴƛǎƳ Ƴŀƴǳŀƭ ƻǇŜǊŀǘŜŘΣ ŀƴŘ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ƻǇŜǊŀǘƛƻƴΣ ǿƘŜƴ ƛƴ ǘƘŜ 
ƛǎƻƭŀǘŜŘ ǇƻǎƛǘƛƻƴΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

[ƻŎƪƛƴƎ ōȅ ƳŜŀƴǎ ƻŦ ǇŀŘƭƻŎƪ ƻǊ ǊŜƳƻǾŀōƭŜ ƪŜȅ ƛƴ ǘƘŜ ƻǇŜƴ Ǉƻǎƛǘƛƻƴ ǎƘŀƭƭ ōŜ ǇƻǎǎƛōƭŜΦ 

¢ƘŜ ƻǇŜǊŀǘƛƴƎ ƳŜŎƘŀƴƛǎƳ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳŜŎƘŀƴƛŎŀƭ ϥhbκhCCϥ ƛƴŘƛŎŀǘƻǊ ŀƴŘ ŀ Ƴŀƴǳŀƭ ǘǊƛǇ ŘŜǾƛŎŜ 
ŦƛǘǘŜŘ ǿƛǘƘ ƳŜŀƴǎ ŦƻǊ ƭƻŎƪƛƴƎ ǘŜǎǘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎΣ ƘŜŀƭǘƘȅ ǘǊƛǇ ƭŀƳǇ όŎƻƭƻǊŜŘ ǿƘƛǘŜύ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ 
ǇǳǎƘōǳǘǘƻƴǎ ǎŜǘ ƻŦ ŀǳȄƛƭƛŀǊȅ ǎǿƛǘŎƘŜǎΣ ϥ{¦tt[¸ !±!L[!.[9ϥ ƭŀƳǇǎ όōƭǳŜύ όƻƴ ƛƴŎƻƳƛƴƎ ǳƴƛǘǎ ƻƴƭȅύΣ 



 

рус 

 

ŎŀōƭŜ ōƻȄŜǎ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƎƭŀƴŘǎ ƻŦ ǎǳƛǘŀōƭŜ ǎƛȊŜ ŦƻǊ ǘƘŜ ŀŎŎƻƳƳƻŘŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴŎƻƳƛƴƎ ŀƴŘ 
ƻǳǘƎƻƛƴƎ ŎŀōƭŜǎ ŜƴǘŜǊƛƴƎ ŦǊƻƳ ōŜƭƻǿΦ 

9ŀŎƘ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ƻǇŜǊŀǘƛƻƴ ŎƻǳƴǘŜǊΦ !ǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎ ŦƻǊ ǘƘŜ 
ƛƴŘƛŎŀǘƛƻƴ ƻŦ ōǊŜŀƪŜǊ ǎǘŀǘŜ ŦƻǊ ǳǎŜ ŀǘ ннл± !/ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

!ƭƭ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƛƴǘŜǊƭƻŎƪǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘΥ



 

рут 

 

/ƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ Ŏŀƴƴƻǘ ōŜ ƛǎƻƭŀǘŜŘ ǿƘŜƴ ƛǘ ƛǎ ŎƭƻǎŜŘΦ 

¢ƘŜ /ƛǊŎǳƛǘ ōǊŜŀƪŜǊ Ŏŀƴƴƻǘ ōŜ ŎƭƻǎŜŘ ƛƴ ǘƘŜ ǎŜǊǾƛŎŜ Ǉƻǎƛǘƛƻƴ ǿƛǘƘƻǳǘ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ŀǳȄƛƭƛŀǊȅ ŎƛǊŎǳƛǘ 
ōŜǘǿŜŜƴ ǘƘŜ ŦƛȄŜŘ ŀƴŘ ƳƻǾƛƴƎ ǇƻǎƛǘƛƻƴǎΦ 

²ƛǘƘ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ŜŀǊǘƘƛƴƎ ŘŜǾƛŎŜ ƛƴ ǇƻǎƛǘƛƻƴΣ ǘǊƛǇǇƛƴƎ Ƴŀȅ ƻƴƭȅ ōŜ ŜŦŦŜŎǘŜŘ ōȅ ŀ Ƴŀƴǳŀƭ ŘŜǾƛŎŜ ƛƴ 
ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳŜŎƘŀƴƛǎƳΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŦƭǳǎƘ ƳƻǳƴǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ǘƘŜ ŦǊƻƴǘ ƻŦ ŜŀŎƘ ƻŦ ƛƴŎƻƳƛƴƎ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ 
ǇŀƴŜƭΥ 
 

м bƻΦ ¦ƴŘŜǊ ǾƻƭǘŀƎŜ ǊŜƭŀȅ 

м bƻΦ tƘŀǎŜ ǎŜǉǳŜƴŎŜ ǊŜƭŀȅ 

м bƻΦ ¢ǊƛǇƭŜ ǇƻƭŜǎΣ ŦƭǳǎƘ ƳƻǳƴǘŜŘ ƻǾŜǊŎǳǊǊŜƴǘ ǊŜƭŀȅ ŀǊǊŀƴƎŜŘ ŦƻǊ ǘǿƻ ǇƻƭŜǎ 
ƻǾŜǊŎǳǊǊŜƴǘ ŀƴŘ ƻƴŜ ǇƻƭŜ ŜŀǊǘƘ ǇǊƻǘŜŎǘƛƻƴ ǿƛǘƘ ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅ ŦƻǊ 
ƛƴǎǘŀƴǘŀƴŜƻǳǎ ǊŜƳƻǘŜ ǘǊƛǇ ŀƴŘ ƛƴŘƛŎŀǘƛƻƴΦ 

м bƻΦ ±ƻƭǘƳŜǘŜǊ ǿƛǘƘ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘ ŦƻǊ ǇƘŀǎŜκǇƘŀǎŜΣ ǇƘŀǎŜκƴŜǳǘǊŀƭ ŀƴŘ ƻŦŦ 
ǇƻǎƛǘƛƻƴǎΣ ŦƛǘǘŜŘ ǘƻ ƭƛƴŜ ǎƛŘŜ ƻŦ ƛƴŎƻƳŜǊΦ 

м bƻΦ Yƛƭƻǿŀǘǘ ƘƻǳǊ ƛƴǘŜƎǊŀǘƛƴƎ ƳŜǘŜǊ 

м bƻΦ YƛƭƻǾŀǊ ƛƴǘŜƎǊŀǘƛƴƎ ƳŜǘŜǊ 

м bƻΦ Yƛƭƻǿŀǘǘ ƳŜǘŜǊ 

м bƻΦ tƛƭƻǘ ƭŀƳǇ ŦƻǊ ά{¦tt[¸ !±!L[!.[9έ 

м bƻΦ tƛƭƻǘ ƭŀƳǇ ŦƻǊ ά¢ǊƛǇ /ƛǊŎǳƛǘ IŜŀƭǘƘȅέ 

bh¢9Υ 

LƴǘŜǊƭƻŎƪǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ōŜǘǿŜŜƴ ƳŀƛƴǎΣ ƛƴŎƻƳŜǊǎ ŀƴŘ ǎǘŀƴŘōȅ ƛƴŎƻƳŜǊǎΣ ǎǳŎƘ ǘƘŀǘ ƛǘ ǎƘŀƭƭ ōŜ 
ƛƳǇƻǎǎƛōƭŜ ǘƻ ƘŀǾŜ ōƻǘƘ ŎƭƻǎŜŘ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ όŜȄŎŜǇǘ ƛƴ ǘƘŜ ǿƛǘƘŘǊŀǿƴ ǇƻǎƛǘƛƻƴύΦ ¢ƘŜǎŜ ǎƘŀƭƭ 
ōŜ ŀǊǊŀƴƎŜŘ ǎǳŎƘ ǘƘŀǘ ŀƭƭ ǇŜǊƳƛǎǎƛǾŜ ŀƴŘ ŀƭƭ ǇǊƻƘƛōƛǘƛǾŜ ǎƛƎƴŀƭǎ ŀǊŜ ǇǊŜǎŜƴǘ ōŜŦƻǊŜ ŀ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ 
Ƴŀȅ ōŜ ŎƭƻǎŜŘΦ 

!ƴȅ ƻǘƘŜǊ ƛƴǘŜǊƭƻŎƪƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǎŀŦŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ 
ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ǇǊƻǾƛŘŜŘ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘΦ 

!ƭƭ ƭƻǿ ǾƻƭǘŀƎŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ƘƻǳǎŜŘ ƛƴ ŎƻƴǘǊƻƭ ōƻŀǊŘǎ ǿƘƛŎƘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ 

¢ƘŜ ƘŜƛƎƘǘ ƻŦ ŀƴȅ ŎƻƴǘǊƻƭǎ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ м улл ƳƳΦ 

¢ƘŜǊŜ ǎƘŀƭƭ ōŜ ŀΣ ǇǳǊǇƻǎŜ ŘŜǎƛƎƴŜŘΣ ǎŜǇŀǊŀǘŜ ŀǘǘŀŎƘƳŜƴǘ ŜŀǊǘƘƛƴƎ ŘŜǾƛŎŜΦ ¢ƘŜ ŘŜǾƛŎŜ ǎƘŀƭƭ ōŜ 
ŀǊǊŀƴƎŜŘ ǘƻ ŜŀǊǘƘ ŜƛǘƘŜǊ ǘƘŜ ŎŀōƭŜ ōƻȄ ƻǊ ōǳǎōŀǊ ǎƛŘŜ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǘƻǊŜŘ ƛƴ 
ŀ ǎǳƛǘŀōƭŜ Ǌƻōǳǎǘ ŎƻƴǘŀƛƴŜǊΣ ǿƘƛŎƘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŘŜǘŀƛƭǎ ƻŦ ŀǎǎŜƳōƭȅ ŀƴŘ ǳǎŜΦ 

Moulded Case Circuit Breakers 



 

руу 

 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ƛƴŘƛŎŀǘŜŘΣ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ Ƴŀƴǳŀƭƭȅ ƻǇŜǊŀǘŜŘ ŀƴŘ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǘƘŜǊƳŀƭπ 
ƳŀƎƴŜǘƛŎΣ ƛƴǾŜǊǎŜπǘƛƳŜπƭƛƳƛǘ ƻǾŜǊƭƻŀŘΣ ŀƴŘ ƛƴǎǘŀƴǘŀƴŜƻǳǎΣ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛƻƴΦ 

.ǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ƳƻǳƭŘŜŘ ŎŀǎŜ ǘȅǇŜΣ ǊŀǘŜŘ оул ±ƻƭǘǎΣ о ǇƻƭŜ ŀƴŘ ƘŀǾŜ млл ! ƻǊ ƭŀǊƎŜǊ ŦǊŀƳŜǎΦ ¢ƘŜ 
ƳƛƴƛƳǳƳ ƛƴǘŜǊǊǳǇǘƛƴƎ ǊŀǘƛƴƎ ǎƘŀƭƭ ōŜ ол ƪ! ǎȅƳƳŜǘǊƛŎŀƭ ŀǘ оул ±ƻƭǘǎΦ



 

руф 

 

¢ƘŜ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀƴ ƻǾŜǊƭƻŀŘ ŀƴŘ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǊŀǘƛƴƎ ŀǎ ŦƻƭƭƻǿǎΥ 

млл ! ŦǊŀƳŜΥ CƛȄŜŘ ƭƻƴƎ ǘƛƳŜ ŀƴŘ ƛƴǎǘŀƴǘŀƴŜƻǳǎ ŀƳǇŜǊŜ ǎŜǘǘƛƴƎ 

нрл ! ŦǊŀƳŜΥ LƴǘŜǊŎƘŀƴƎŜŀōƭŜ ƭƻƴƎπǘƛƳŜ ŀƴŘ ŀŘƧǳǎǘŀōƭŜ ƛƴǎǘŀƴǘŀƴŜƻǳǎ ŀƳǇŜǊŜ ǎŜǘǘƛƴƎ 

плл ! ŦǊŀƳŜΥ LƴǘŜǊŎƘŀƴƎŜŀōƭŜ ƭƻƴƎ ǘƛƳŜ ŀŘƧǳǎǘŀōƭŜ ƛƴǎǘŀƴǘŀƴŜƻǳǎ Ŧŀǳƭǘ ŀƳǇŜǊŜ ǎŜǘǘƛƴƎ 

слл κ улл ! ŦǊŀƳŜΥ LƴǘŜǊŎƘŀƴƎŜŀōƭŜ ŀŘƧǳǎǘŀōƭŜ ǎƻƭƛŘ ǎǘŀǘŜ ǘǊƛǇ 

[ƻƴƎπǘƛƳŜ ŀƳǇŜǊŜ 

[ƻƴƎπǘƛƳŜ ŘŜƭŀȅ 

LƴǎǘŀƴǘŀƴŜƻǳǎ ŀƳǇŜǊŜ 

DǊƻǳƴŘ Ŧŀǳƭǘ ŀƳǇŜǊŜ 

м нрл ! ŦǊŀƳŜ ŀƴŘ ŀōƻǾŜΥ LƴǘŜǊŎƘŀƴƎŜŀōƭŜ ŀŘƧǳǎǘŀōƭŜ ǎƻƭƛŘ ǎǘŀǘŜ ǘǊƛǇ 

[ƻƴƎπǘƛƳŜ ŀƳǇŜǊŜ 

[ƻƴƎπǘƛƳŜ ŘŜƭŀȅ 

LƴǎǘŀƴǘŀƴŜƻǳǎ ŀƳǇŜǊŜ 

DǊƻǳƴŘ Ŧŀǳƭǘ ŀƳǇŜǊŜ 

DǊƻǳƴŘ Ŧŀǳƭǘ ŀƳǇŜǊŜ 

¢ƘŜ ǎƻƭƛŘ ǎǘŀǘŜ ǘǊƛǇ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀ ǇƻǊǘŀōƭŜ ǘŜǎǘƛƴƎ ǳƴƛǘ ǘƻ ŀƭƭƻǿ ŦƻǊ 
ǇŜǊƛƻŘƛŎ ǘǊƛǇ ǎŜǘǘƛƴƎ ǘŜǎǘƛƴƎΦ 

¢ƛƳŜ ŎǳǊǊŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ŎǳǊǾŜǎ ŀƴŘ ƻǘƘŜǊ ƴŜŎŜǎǎŀǊȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ Řŀǘŀ ŦƻǊ ŜŀŎƘ ǎƛȊŜ ƻŦ 
ōǊŜŀƪŜǊ ŦǳǊƴƛǎƘŜŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ ²ƘŜǊŜ aΦ/Φ/Φ.Φ ŀǊŜ ǳǎŜŘ ŦƻǊ ŦŜŜŘƛƴƎΣ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ 
ǘƘŜ ǎŀƳŜ ƛƴǎǘǊǳƳŜƴǘǎ ŀǎ ŘŜǎŎǊƛōŜŘ ŦƻǊ {Cс ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊΦ 

2.2.18 General for Fuse Switches 

CǳǎŜ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ŜƴŎƭƻǎŜŘ ƘŜŀǾȅ Řǳǘȅ ŎƻƳǇƻǎƛǘŜ {Cс ōǊŜŀƪ ǎǿƛǘŎƘŜǎ ŀƴŘ ŦǳǎŜ ǳƴƛǘǎΣ 
ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ L9/ поф ŀƴŘ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŀƴŘ ŜǉǳƛǇǇŜŘ ŀǎ ŘŜǘŀƛƭŜŘΦ /ƻƳǇƻǎƛǘŜ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ 
ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ŀƴ {Cс ŜƴŎƭƻǎǳǊŜ ƻŦ ƳŜǘŀƭ ŀƴŘ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀƴ ŜŀǊǘƘƛƴƎ ǘŜǊƳƛƴŀƭ 
ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ŀƴȅ ƳŜŀƴǎ ƻǊ ŎƻƴƴŜŎǘƛƻƴǎ ǎǳŎƘ ŀǎ ƛǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀǘǘŀŎƘƛƴƎ ŀǊƳƻǊƛƴƎ ƻǊ ƻǘƘŜǊ 
ƳŜǘŀƭƭƛŎ ŎƻǾŜǊƛƴƎ ƻŦ ǘƘŜ ŎŀōƭŜ ǎǳǇǇƭȅƛƴƎ ǘƘŜ ŎƻƳǇƻǎƛǘŜ ǳƴƛǘΦ 

Enclosure 

¢ƘŜ ŜƴŎƭƻǎǳǊŜ ǎƘŀƭƭ ōŜ ǎƻ ŎƻƴǎǘǊǳŎǘŜŘ ǘƘŀǘ ǘƘŜ ŎƻǾŜǊ Ŏŀƴƴƻǘ ōŜ ŜǾŜǊ ƻǇŜƴŜŘ ŀƴŘ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ 
ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǿƘŜƴ ǘƘŜ ŎƻǾŜǊ ƛǎ ƻǇŜƴŜŘ ŀ ŎƻƳǇŜǘŜƴǘ ŜȄŀƳƛƴŜǊ Ŏŀƴ ƻǾŜǊǊƛŘŜ ǘƘŜ ƛƴǘŜǊƭƻŎƪ ŀƴŘ 
ƻǇŜǊŀǘŜ ǘƘŜ ǎǿƛǘŎƘΦ !ŦǘŜǊ ǎǳŎƘ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ŎƻǾŜǊ ǎƘŀƭƭ ōŜ ǇǊŜǾŜƴǘŜŘ ŦǊƻƳ ŎƭƻǎƛƴƎ ǿƛǘƘ ǘƘŜ ǎǿƛǘŎƘ 
Ǉƻǎƛǘƛƻƴ ƛƴŘƛŎŀǘƻǊ ƛƴ ŀ ŦŀƭǎŜ ǇƻǎƛǘƛƻƴΦ 

{ǿƛǘŎƘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƳŜŎƘŀƴƛŎŀƭ ϥhbκhCCϥ ƛƴŘƛŎŀǘƻǊǎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ƘŀƴŘƭŜǎΦ aŜŀƴǎ ǎƘŀƭƭ 
ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ƭƻŎƪƛƴƎ ǘƘŜ ǎǿƛǘŎƘ ƛƴ ǘƘŜ ϥhCCϥ Ǉƻǎƛǘƛƻƴ ƻƴƭȅΦ 

Fuses 

¢ƘŜ ŦǳǎŜ ǎƘŀƭƭ ŜƛǘƘŜǊ ƛƴŎƭǳŘŜ ŀ ǎǳƛǘŀōƭŜ ŦǳǎŜ ŎŀǊǊƛŜǊ ƻǊ ƛǘ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ƛǎƻƭŀǘƛƻƴΦ LŦ ǘƘŜ ŦǳǎŜ 
ŎŀǊǊƛŜǊ ƛǎ ƛƴŎƭǳŘŜŘ ƛǘ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǿƘŜƴ ƛǘ ƛǎ ōŜƛƴƎ ǿƛǘƘŘǊŀǿƴ ƴƻǊƳŀƭƭȅ ƻǊ ǿƘŜƴ ƛǘ ƛǎ ŎƻƳǇƭŜǘŜƭȅ 
ǿƛǘƘŘǊŀǿƴΣ ǘƘŜ ƻǇŜǊŀǘƻǊ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ŀŎŎƛŘŜƴǘŀƭ ŎƻƴǘŀŎǘ ǿƛǘƘ ŀƴȅ ƭƛǾŜ ƳŜǘŀƭ ƻŦ ƛǘǎ 
ŦǳǎŜ ƭƛƴƪΣ ŦǳǎŜ ŎƻƴǘŀŎǘǎ ŀƴŘ ŦƛȄŜŘ ŎƻƴǘŀŎǘǎΦ 



 

рфл 

 

LŦ ǘƘŜ ŦǳǎŜ ƛǎ ŎŀǇŀōƭŜ ƻŦ ƛǎƻƭŀǘƛƻƴΣ ƛǘ ǎƘŀƭƭ ōŜ ǎƻ ƛƴǘŜǊƭƻŎƪŜŘ ǿƛǘƘ ǘƘŜ ǎǿƛǘŎƘ ǘƘŀǘ ƛǎƻƭŀǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜ 
ōŜŦƻǊŜ ǘƘŜ ŦǳǎŜ ŜƴŎƭƻǎǳǊŜ Ŏŀƴ ōŜ ƻǇŜƴŜŘΣ ŦǳǊǘƘŜǊ ǘƘŜ ǎǿƛǘŎƘ ǎƘŀƭƭ ōŜ ǇǊŜǾŜƴǘŜŘ ŦǊƻƳ ŎƭƻǎƛƴƎ ǿƘƛƭŜ 
ǘƘŜ ŦǳǎŜπŎƻǾŜǊ ƛǎ ƻǇŜƴΦ



 

рфм 

 

Isolating Switches 

¢ƘŜ ŎƻƳǇŀǊǘƳŜƴǘπƛǎƻƭŀǘƛƴƎ ǎǿƛǘŎƘ ǎƘŀƭƭ ƛƴǘŜǊǊǳǇǘ ŀƭƭ ǎǳǇǇƭƛŜǎ ƛƴǘƻ ǘƘŜ ŎƻƳǇŀǊǘƳŜƴǘ ǘƻ ŜƴŀōƭŜ ǎŀŦŜ 
ƳŀƛƴǘŜƴŀƴŎŜ ǘƻ ōŜ ǳƴŘŜǊǘŀƪŜƴΦ LǎƻƭŀǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ƳŜǘŀƭ ƘŀƴŘƭŜǎ ŀƴŘ ŀ ŦŀŎƛƭƛǘȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǘƻ ŜƴŀōƭŜ ǘƘŜ ƛǎƻƭŀǘƻǊ ǘƻ ōŜ ǇŀŘƭƻŎƪŜŘ ƛƴ ǘƘŜ ϥhCCϥ Ǉƻǎƛǘƛƻƴ ƻƴƭȅΦ hƴŜ ǇŀŘƭƻŎƪ ǿƛǘƘ п ƪŜȅǎ ǎƘŀƭƭ ōŜ 
ǎǳǇǇƭƛŜŘ ŦƻǊ ŜŀŎƘ ƛǎƻƭŀǘƻǊ ƻƴ ǘƘŜ ōƻŀǊŘΦ 

Fuses and Links 

!ƭƭ ŦǳǎŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ Iw/ ŎŀǊǘǊƛŘƎŜ ǇŀǘǘŜǊƴ ǘƻ L9/ поф ŀƴŘ ǎǳƛǘŀōƭŜ ŦƻǊ ǎƛǘŜ ŎƭƛƳŀǘƛŎ ŎƻƴŘƛǘƛƻƴǎΦ 

CǳǎŜ ƘƻƭŘŜǊǎ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƻŦ ƳƻǳƭŘŜŘ ǇƭŀǎǘƛŎ ƛƴǎǳƭŀǘƛƴƎ ƳŀǘŜǊƛŀƭ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ 
ƳŀƪŜΦ /ŜǊŀƳƛŎ ƳŀǘŜǊƛŀƭǎ ǿƛƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŜŘΦ CǳǎŜ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ǎƘǊƻǳŘŜŘ ŀƴŘ ƛǘ ǎƘŀƭƭ ōŜ 
ǇƻǎǎƛōƭŜ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ŦǳǎŜǎ ǿƛǘƘƻǳǘ ŘŀƴƎŜǊ ƻŦ ŎƻƴǘŀŎǘ ǿƛǘƘ ƭƛǾŜ ƳŜǘŀƭΦ CƻǊ ŜǾŜǊȅ ŦǳǎŜ ƛƴ ǎŜǊǾƛŎŜ ŀ 
ǎǇŀǊŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΣ ŎƭƛǇǇŜŘ ƭƻŎŀƭ ǘƻ ǘƘŜ Řǳǘȅ ǳƴƛǘΦ 

²ƘŜƴ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ŦǳǎŜ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ƘŀǾŜ ōŀǎƛŎ ǎƛȊŜǎ мсΣ онΣ плΣ соΣ улΣ млл 
ŀƴŘ нлл !Σ ŀƴŘ ǘƘŜ ŦǳǎŜ ƘƻƭŘŜǊǎ ǎƘŀƭƭ ōŜ ŀōƭŜ ǘƻ ŀŎŎŜǇǘ ŦǳǎŜ ƭƛƴƪǎ ƻŦ ǘƘŀǘ ǊŀǘƛƴƎ ƻǊ ŀƴȅ .{ ǊŀǘƛƴƎ 
Řƻǿƴ ǘƻ ǘƘŜ ƴŜȄǘ ōŀǎƛŎ ǎƛȊŜΦ 

Iw/ ŦǳǎŜ ŎŀǊǘǊƛŘƎŜǎΣ ǿƘŜǊŜ ǳǎŜŘ ƛƴ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎΣ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 
L9/ мнфΣ нсрΣ пнл ŀƴŘ пофΦ 

CǳǎŜǎ ŀƴŘ ƭƛƴƪǎ ƛƴ ǘƘŜ ǎŀƳŜ ŎƛǊŎǳƛǘ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ŀōƻǾŜ ŜŀŎƘ ƻǘƘŜǊ ƛƴ ǎŜǇŀǊŀǘŜ Ǌƻǿǎ ŀƴŘ ǎƘŀƭƭ 
ƴƻǘ ŀƭǘŜǊƴŀǘŜ ƛƴ ǘƘŜ ǎŀƳŜ ǊƻǿΦ 

Remote control and signaling equipment 

¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ƳƻǘƻǊǎ ƻŦ ǘƘŜ ƳƻǘƻǊƛȊŜŘ ǾŀƭǾŜ ŀŎǘǳŀǘƻǊǎΣ ǇǳƳǇǎ ƻǊ ƻǘƘŜǊ ŜƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ 
ŜǉǳƛǇƳŜƴǘ ōŜǎƛŘŜǎ ōŜƛƴƎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ ƭƻŎŀƭ t[/Σ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŀōƭŜ ǘƻ ōŜ 
Ƴŀƴǳŀƭƭȅ ƻǇŜǊŀǘŜŘΦ 

¢ƘŜȅ ǎƘŀƭƭ ƘŀǾŜ ŀǾŀƛƭŀōƭŜΣ ƛƴ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǎǿƛǘŎƘōƻŀǊŘǎΣ ŀ ǘƘǊŜŜπǇƻǎƛǘƛƻƴ ŎƻƴǘǊƻƭ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘ 
όƳŀƴǳŀƭΣ ƻŦŦ ŀƴŘ ŀǳǘƻƳŀǘƛŎύΣ ǎǘŀǊǘΣ ƴƻǊƳŀƭ ǎǘƻǇΣ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǇǳǎƘōǳǘǘƻƴǎ ŀƴŘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ 
ƻǇŜƴŜŘΣ ŎƭƻǎŜŘΣ ƻƴ Řǳǘȅ ŀƴŘ ōǊŜŀƪŘƻǿƴ ǎƛƎƴŀƭƛƴƎ ƭŀƳǇǎΦ 

¢ƘŜ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭΣ ǎƛƎƴŀƭƛƴƎ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǎ ǇŜǊ ǘƘŜ ŀōƻǾŜπ 
ŘŜŦƛƴŜŘ ŎƻƴŘƛǘƛƻƴǎΦ 

tǳǎƘōǳǘǘƻƴǎΣ ŎƻƴǘǊƻƭ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘŜǎΣ ǎƛƎƴŀƭƛƴƎ ƭŀƳǇǎ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ƳŀƧƻǊ 
ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǎ ǇŜǊ ǘƘŜ ŀōƻǾŜ ŎƻƴŘƛǘƛƻƴǎΦ 

!ŘƧŀŎŜƴǘ ǘƻ ŀƭƭ ƳƻǘƻǊǎ ŀƴŘΣ ƛƴ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ ǎǇŜŎƛŦƛŜŘΣ ǘƘŜǊŜ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘΣ ƛƴǎǘŀƭƭŜŘ ŀƴŘ 
ƳƻǳƴǘŜŘ ƻƴ ŀ ǎǳƛǘŀōƭŜ ǎǘǊǳŎǘǳǊŜ ǿŜŀǘƘŜǊǇǊƻƻŦΣ ƘŜŀǾȅ Řǳǘȅ ǇǳǎƘ ōǳǘǘƻƴǎΦ 

9ƳŜǊƎŜƴŎȅ ǎǘƻǇΣ ǇǳǎƘ ōǳǘǘƻƴ ŀŎǘǳŀǘƻǊǎΣ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŀǳǘƻ ƭŀǘŎƘπǘǳǊƴ ǘƻ ǊŜƭŜŀǎŜ ǘȅǇŜΦ ¢ƘŜ 
ŀŎǘǳŀǘƻǊ ƘŜŀŘ ǎƘŀƭƭ ōŜ ǊŜŘΣ ƳǳǎƘǊƻƻƳ ǎƘŀǇŜŘ ŀƴŘ ŎƭŜŀǊƭȅ ƭŀōŜƭŜŘ ƛƴ 9ƴƎƭƛǎƘ ¢ǿƻ ōǳǘǘƻƴ ǊŜƳƻǘŜ 
ŎƻƴǘǊƻƭ ǳƴƛǘǎΣ ƛƴ ŀ ǎƛƴƎƭŜ ŎŀǎŜΣ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ŀƴ ŀŎǘǳŀǘƻǊ ƻŦ ŀǳǘƻπƭŀǘŎƘ ǘǳǊƴΣ ǘƻ ǊŜƭŜŀǎŜ ǘȅǇŜ 
ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ǇǳǎƘ ōǳǘǘƻƴ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ƳǳǎƘǊƻƻƳ ǎƘŀǇŜŘ ƘŜŀŘ ŎƭŜŀǊƭȅ ƭŀōŜƭŜŘ ƛƴ 9ƴƎƭƛǎƘΣ ŀƴŘ 
ƻƴŜ ǎǘŀǊǘ ǇǳǎƘ ōǳǘǘƻƴ ǿƛǘƘ Ǉƭŀƛƴ ƘŜŀŘ ŀƴŘ ŀ ƳƻƳŜƴǘŀǊȅ ƴƻǊƳŀƭƭȅ ƻǇŜƴ ŎƻƴǘŀŎǘ ǘƻ ƛƴƛǘƛŀǘŜ ǊŜƳƻǘŜ 
ǎǘŀǊǘƛƴƎΦ ¢ƘŜ ǎǘŀǊǘ ǇǳǎƘ ōǳǘǘƻƴ ǎƘŀƭƭ ōŜ ŎƻƭƻǊŜŘ ƎǊŜŜƴ ŀƴŘ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ƘŀƭŦ ƎǳŀǊŘ ǘƻ 
ǇǊŜǾŜƴǘ ƛƴŀŘǾŜǊǘŜƴǘ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ƭŀōŜƭŜŘ ƛƴ 9ƴƎƭƛǎƘΦ 

¢ƘŜ ǎǳǇǇƻǊǘ ǎǘǊǳŎǘǳǊŜ ǎƘŀƭƭ ōŜ Ǌƻōǳǎǘ ŀƴŘ ƎŀƭǾŀƴƛȊŜŘ ōȅ ǘƘŜ Ƙƻǘ ŘƛǇ ƳŜǘƘƻŘΦ ¢ƘŜ ǎǘǊǳŎǘǳǊŜ ǎƘŀƭƭ ōŜ 
ŘŜǎƛƎƴŜŘ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ǇǳǎƘ ōǳǘǘƻƴ ǎǘŀǘƛƻƴ ŀǘ ŀ ŎƻƴǾŜƴƛŜƴǘ ƘŜƛƎƘǘ ŀƴŘ ǇƻǎƛǘƛƻƴΦ 



 

рфн 

 

Lǘ ƛǎ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǇǳǎƘōǳǘǘƻƴ ǎǘŀǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ŀǊŜ ŀƭƭ 
ŦǊƻƳ ǘƘŜ ǎǘŀƴŘŀǊŘ ƳŀƴǳŦŀŎǘǳǊŜǊΦ 



 

рфо 

 

Auxiliary panels 

tŀƴŜƭǎ ƻǊ ŀǳȄƛƭƛŀǊȅ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǎǿƛǘŎƘōƻŀǊŘǎ ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ǘƘŜ ǇǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ 
ŎƻƴǘǊƻƭƭŜǊǎ όt[/ύ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀƴŘ ǘƘŜƛǊ ŀǳȄƛƭƛŀǊȅ ŜǉǳƛǇƳŜƴǘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜȅ ǎƘŀƭƭ ƛƴŎƭǳŘŜ 
ŀ ǎȅƴƻǇǘƛŎ ŘƛŀƎǊŀƳ ǘƘŀǘ ǿƛƭƭ ŀƭƭƻǿ ƪƴƻǿƛƴƎ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎǘŀǘŜ ŀƴŘ ǘƘŜ ƳŜŀǎǳǊŜŘ ǾŀƭǳŜǎΦ 

 

Direct Current supply system 

LƴǎƛŘŜ ƻŦ ŜŀŎƘ !ǳȄƛƭƛŀǊȅ tŀƴŜƭΣ ŀ ŘƛǊŜŎǘ ŎǳǊǊŜƴǘ ό5/ύ ǇƻǿŜǊ ǎǳǇǇƭȅ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘΦ ¢Ƙƛǎ 
ǎȅǎǘŜƳ ǿƛƭƭ ǎǳǇǇƭȅ ǘƘŜ ƭƻŎŀƭ ǇǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊ όt[/ύΣ ǎŜƴǎƻǊǎΣ ŎƻƴǘǊƻƭ ŜǉǳƛǇƳŜƴǘΣ 
ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŀƴŘ ǊŜƳŀƛƴƛƴƎ ƘȅŘǊŀǳƭƛŎ ŀƴŘ ǇǊƻŎŜǎǎ ƳŜŀǎǳǊŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘΦ 

¢ƘŜ ǎȅǎǘŜƳ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ōŀǘǘŜǊƛŜǎ ŀƴŘ ŀ ŎƘŀǊƎƛƴƎπǊŜŎǘƛŦȅƛƴƎ ǳƴƛǘΦ .ŀǘǘŜǊƛŜǎ ǎƘŀƭƭ ōŜ ƭŜŀŘπŀŎƛŘ ǘȅǇŜΣ 
ƘŜǊƳŜǘƛŎŀƭƭȅ ǎŜŀƭŜŘΣ ƳŀƛƴǘŜƴŀƴŎŜ ŦǊŜŜ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ƳƛƴƛƳǳƳ ŎŀǇŀŎƛǘȅ ƻŦ оу !ƘκмлƘΦ 

¢ƘŜ ōŀǘǘŜǊȅ ŎƘŀǊƎŜǊ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀƴŘ ǎƘŀƭƭ ōŜ ŦŜŘ ŀǘ ǘƘŜ ǊŀǘŜŘ ǾƻƭǘŀƎŜ ƻŦ нол ±Σ рл 
IȊΣ ǿƛǘƘ ŀǳǘƻƳŀǘƛŎ ƭƛƳƛǘŀǘƛƻƴ ƻŦ ǘƘŜ ŎƘŀǊƎƛƴƎ ŎǳǊǊŜƴǘΦ Lǘ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ǿƛǘƘ ǘƘŜ ōŀǘǘŜǊƛŜǎ ǳƴŘŜǊ 
ŦƭƻŀǘƛƴƎ ŎƘŀǊƎŜ ŀƴŘ ŦŜŜŘ ǘƘŜ ŜȄǘŜǊƴŀƭ нп ±5/ ŎƛǊŎǳƛǘǎΦ tŜǊƳŀƴŜƴǘ ǊŀǘŜŘ ŎǳǊǊŜƴǘ ǎƘŀƭƭ ōŜ ƻŦ ŀ 
ƳƛƴƛƳǳƳ ƻŦ мл !Φ 

!ŦǘŜǊ ǘƘŜ ŘŜŜǇ ŘƛǎŎƘŀǊƎŜΣ ǘƘŜ ōŀǘǘŜǊȅ ǎƘƻǳƭŘ ōŜ ǉǳƛŎƪƭȅ ŎƘŀǊƎŜŘΣ ōȅ Ƴŀƴǳŀƭ ŎƻƴǘǊƻƭ ǎŜƭŜŎǘƛƻƴΦ ¢ƘŜ 
ŀǳǘƻƳŀǘƛŎ ŎƘŀǊƎŜ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǳƴŘŜǊ ƭƛƳƛǘŜŘ ŎǳǊǊŜƴǘ όнл҈ ƻŦ ǘƘŜ ǊŀǘŜŘ ŎǳǊǊŜƴǘύΦ 

.ŜǎƛŘŜǎ ǘƘŜ ǊŜŎǘƛŦȅƛƴƎ ŀƴŘ ŎƻƴǘǊƻƭ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜ ōŀǘǘŜǊȅ ŎƘŀǊƎƛƴƎ ǳƴƛǘ ǎƘŀƭƭ ŀƭǎƻ ƛƴŎƭǳŘŜ ǎƛƎƴŀƭƛƴƎ 
ƭŀƳǇǎΣ ǾƻƭǘƳŜǘŜǊΣ ōŀǘǘŜǊȅ ŀƳƳŜǘŜǊΣ ƻǳǘǇǳǘ ŀƳƳŜǘŜǊΣ ŀǎ ǿŜƭƭ ŀǎ ŀƭƭ ŀǳȄƛƭƛŀǊȅ ŜǉǳƛǇƳŜƴǘ ǊŜǉǳƛǊŜŘ 
ŦƻǊ ŀǇǇǊƻǇǊƛŀǘŜ ƻǇŜǊŀǘƛƻƴΦ 

Programmable Logic Controllers (PLC) 

Lƴ ƎŜƴŜǊŀƭΣ ǘƘŜ ŘŜǎƛƎƴŜŘ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅΣ ǘƘǊƻǳƎƘ ǘƘŜ ŦƻǊŜǎŜŜƴ 
ǇǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊǎ όt[/ύΦ 

tǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŘŜŘƛŎŀǘŜŘ ǇŀƴŜƭǎ ƻǊ ƛƴ ŀǳȄƛƭƛŀǊȅ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ 
ƭƻǿ ǾƻƭǘŀƎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎ ǇƭŀƴƴŜŘ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴǎΦ 

¢ƘŜ ǇǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊǎ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀƧƻǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

wŀǘŜŘ ŦŜŜŘƛƴƎ ǾƻƭǘŀƎŜ ƻŦ нп ±5/Τ 

aƻŘǳƭŀǊ ŎƻƴǎǘǊǳŎǘƛƻƴΤ 

/ŀǊŘǎ ŦƻǊ ŘƛƎƛǘŀƭ όнп ±5/ύ ŀƴŘ ŀƴŀƭƻƎ ƛƴǇǳǘǎ όŎǳǊǊŜƴǘ ǎƛƎƴŀƭ пπнл Ƴ!ύΤ 

/ŀǊŘǎ ŦƻǊ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘǎ όнп ±5/ύΣ ǿƛǘƘ ǘǊŀƴǎŦŜǊŜƴŎŜ ŦƻǊ ǇƻǘŜƴǘƛŀƭ ŦǊŜŜ ŎƻƴǘŀŎǘ ƻŦ ǊŀǘŜŘ ŎǳǊǊŜƴǘ н !Σ нол ±Σ 
рл IȊΣ ŀƴŘ ŀƴŀƭƻƎ ŎƻƴǘǊƻƭ ƻǳǘǇǳǘǎ όŎǳǊǊŜƴǘ ǎƛƎƴŀƭ пπнл Ƴ!ύΤ 

tƻǎǎƛōƛƭƛǘȅ ƻŦ ƛƴǎǘŀƭƭƛƴƎ ŀƴŘ ǊŜƳƻǾƛƴƎ ŀ ŎŀǊŘ ǿƛǘƘƻǳǘ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ŎŀōƭŜǎΤ 

LƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎ ǿƛǘƘ ƎŀƭǾŀƴƛŎ ƛƴǎǳƭŀǘƛƻƴΤ 

9ȄǘŜƴǎƛōƭŜ ƛƴǘŜǊƴŀƭ w!a ƳŜƳƻǊȅ ŀŘŜǉǳŀǘŜ ǘƻ ŀǇǇƭƛŎŀǘƛƻƴǎΤ 

!ǳȄƛƭƛŀǊȅ 9twha ƻǊ 9t{ha ƳŜƳƻǊȅ ŦƻǊ ǇǊƻƎǊŀƳǎΤ 

{ŀŦŜƎǳŀǊŘ ƻŦ ǇǊƻƎǊŀƳǎ ǘƘǊƻǳƎƘ ƭƻƴƎ ŘǳǊŀōƛƭƛǘȅ ƭƛǘƘƛǳƳ ōŀǘǘŜǊȅΤ 

9ŀǎȅ ǎƻŦǘǿŀǊŜ ǘŜǎǘƛƴƎ ǘƘǊƻǳƎƘ ǇƻǊǘŀōƭŜ ŎƻƳǇǳǘŜǊ ƻǊ ǇǊƻƎǊŀƳƳƛƴƎ ŎƻƴǘǊƻƭ ǇŀƴŜƭΤ 



 

рфп 

 

aƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ŀǇǇƭƛŜŘ ǘƻ ƻǇŜǊŀǘƛƻƴΣ ǇǊƻƎǊŀƳ ǎǘƻǇΣ ƛƴǘŜǊƴŀƭ ǾƻƭǘŀƎŜǎ ōǊŜŀƪ όǿŀǘŎƘ ŘƻƎύΦ 

tǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊǎ ǎƘŀƭƭ ǇŜǊƳƛǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƻŦ ƛƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎ ŎŀǇŀŎƛǘȅ ǘƻ ǎƻƳŜ 
нл҈ ƻŦ ǘƘŀǘ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘƻǳǘ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ŜǉǳƛǇƳŜƴǘ όōŀǎŜΣ ǎǳǇǇƭȅ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴǎύΦ 

¢ƘŜ ƴǳƳōŜǊ ƻŦ ƛƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎ ŦƻǊ ŜŀŎƘ ǇǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊ ǎƘŀƭƭ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŘŜǾƛŎŜǎ ǘƻ ǿƘƛŎƘ ǘƘŜȅ ǿƛƭƭ ōŜ ŎƻƴƴŜŎǘŜŘΦ 

tǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊǎ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ ŦǊƻƳ ǎŜǊƛŀƭ ǇƻǊǘǎ ƻŦ w{ пур ŀƴŘ 
w{ нон ǘȅǇŜΣ ŦƻǊ ŦǳǊǘƘŜǊ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎȅǎǘŜƳǎΦ 

tǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊǎ ǎƘŀƭƭ ōŜ ƳǳƭǘƛǇǊƻǘƻŎƻƭ ǘȅǇŜΦ .ŜǎƛŘŜǎ ŜǾŜƴǘǳŀƭ ƻǿƴ ǇǊƻǘƻŎƻƭǎΣ ǘƘŜȅ 
ǎƘŀƭƭ ōŜ ŀōƭŜ ǘƻ ƻǇŜǊŀǘŜ ǿƛǘƘ ǎǘŀƴŘŀǊŘ ǇǊƻǘƻŎƻƭǎΣ ǳǎŜŘ ōȅ ǘƘŜ Ƴŀƛƴ ƳŀƴǳŦŀŎǘǳǊŜǊǎΦ 

¢ƘŜ ǇƭŀƴƴŜŘ ǇǊƻƎǊŀƳƳŀōƭŜ ƭƻƎƛŎ ŎƻƴǘǊƻƭƭŜǊǎ ǘƻ ōŜ ǇǊƻǾƛŘŜŘ ǎƘŀƭƭ ōŜ Řǳƭȅ ǇǊƻƎǊŀƳƳŜŘΦ 

¢ƘŜƛǊ ǇǊƻƎǊŀƳƳƛƴƎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ ŀƭƭ ŀǾŀƛƭŀōƭŜ ŘŀǘŀΣ ƴŀƳŜƭȅ ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎΣ ŦƻǊ 
ŦǳǘǳǊŜ ǳǎŜ ƛƴ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎȅǎǘŜƳǎΦ 

!ŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪǎΣ ǘƘŜ ǇǊƻƎǊŀƳǎ ǎƘŀƭƭ ōŜ ŘŜƭƛǾŜǊŜŘ ǘƻ ǘƘŜ 9ƳǇƭƻȅŜǊ ƛƴ /5πwhaΦ 

tǊƻƎǊŀƳǎ ǎƘŀƭƭ ōŜ ƻǊƎŀƴƛȊŜŘ ōȅ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ŘƻŎǳƳŜƴǘǎ όƛƴǎǘŀƭƭŀǘƛƻƴ 
ŀƴŘ ƻǇŜǊŀǘƛƻƴ ƭŀȅπƻǳǘǎΣ ƻǇŜǊŀǘƛƻƴ ŘŜǎŎǊƛǇǘƛƻƴΣ ŎƻƳƳŜƴǘǎύΣ ƛƴ ƻǊŘŜǊ ǘƻ ŀƭƭƻǿ ǘƘŜƛǊ ǳǎŜ ƛƴ ŦǳǘǳǊŜ 
ŀŎǘƛƻƴǎΦ 

Motor Starters 

General 

¢ƘŜ ǎǘŀǊǘŜǊ ŎǳōƛŎƭŜǎ ŀǎ ǊŜǉǳƛǊŜŘ ŀǊŜ ǘƻ ŦƻǊƳ ǇŀǊǘ ƻŦ ŀ aƻǘƻǊ /ƻƴǘǊƻƭ /ŜƴǘǊŜ ŀƴŘ ŀǎ ǎǳŎƘ ŎƛǊŎǳƛǘ 
ŎƻƴƴŜŎǘƛƻƴǎ ǇǊƻǘŜŎǘƛƻƴ ŘŜǾƛŎŜǎ ŀƴŘ ǘƘŜ ƭƛƪŜ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎǘŀƴŘŀǊŘ ǎǇŜŎƛŦƛŜŘ 
ŀōƻǾŜΦ ¢ƘŜ ŎǳōƛŎƭŜǎ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǇǳǊǇƻǎŜǎ ŀƴŘ ǎƘŀƭƭ ōŜ ŘŀƳǇΣ ŘǳǎǘΣ 
ŎƻǊǊƻǎƛƻƴπǇǊƻƻŦ ŀƴŘ ǘǊƻǇƛŎŀƭƛȊŜŘΦ ¢ƘŜ ƳƻǘƻǊ ǎǘŀǊǘŜǊ ǎƘŀƭƭ ōŜ ƻŦ ǊŀǘƛƴƎ ǘƻ ŎŀǊǊȅ ǘƘŜ Ŧǳƭƭ ƭƻŀŘ ŎǳǊǊŜƴǘ 
ƻŦ ƛǘǎ ǊŀǘŜŘ Řǳǘȅ ŀǘ ƛǘǎ Ƴƻǎǘ ǎŜǾŜǊŜ ƭƻŀŘ ŎƻƴŘƛǘƛƻƴǎΦ !ƭƭ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ŀǘ ƭŜŀǎǘ пл ǎǘŀǊǘǎ 
ǇŜǊ ƘƻǳǊ ŀǘ млл ǇŜǊŎŜƴǘ Ŧǳƭƭ ƭƻŀŘ ǘƻǊǉǳŜΦ aƻǘƻǊǎ ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ пΦп ƪ² ǎƘŀƭƭ ōŜ ǎǘŀǊǘŜŘ ŘƛǊŜŎǘƭȅ 
ƻƴ ƭƛƴŜΦ aƻǘƻǊǎ ŀōƻǾŜ пΦп ƪ² ǎƘŀƭƭ ōŜ ǎǘŀǊǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ /ƭŀǳǎŜǎ ōŜƭƻǿΦ 

 

Low-voltage (LV) Starters 

9ŀŎƘ ǎǘŀǊǘŜǊ ǎƘŀƭƭ ōŜ ƘƻǳǎŜŘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ ŎƻƳǇŀǊǘƳŜƴǘ Ŏƻƴǘŀƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

CƻǊ 5ƛǊŜŎǘπ hƴπƭƛƴŜ [± ƳƻǘƻǊ ǎǘŀǊǘŜǊ 

м bƻΦ¢ǊƛǇƭŜ ǇƻƭŜǎ оул ±ƻƭǘπрлIȊΣ ŜȄǘŜǊƴŀƭƭȅ Ƴŀƴǳŀƭ ƻǇŜǊŀǘŜŘ a//. ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƛƴǎǘŀƴǘŀƴŜƻǳǎ ǎƘƻǊǘ 
ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛƻƴΦ ¢ƘŜ a//. ƛǎ ƛƴǘŜǊƭƻŎƪŜŘ ǿƛǘƘ ǘƘŜ ŎƻƳǇŀǊǘƳŜƴǘ ŘƻƻǊ ǿƛǘƘ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ǳǎƛƴƎ ŀ ǇŀŘ 
ƭƻƻƪ ǘƻ ƭƻŎƪ ƛƴ ǘƘŜ ƻŦŦ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ ƴǳƳōŜǊ ƻŦ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎΦ 

м bƻΦ¢ǊƛǇƭŜ ǇƻƭŜǎ ŎƻƴǘŀŎǘƻǊ ŦƻǊ ǎǿƛǘŎƘƛƴƎ ŘƛǊŜŎǘπƻƴ ƭƛƴŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ мру ŀƴŘ ǎǘŀƴŘŀǊŘǎ ŦƛǘǘŜŘ 
ǿƛǘƘ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘǎΦ 

м bƻΦ¢ǊƛǇƭŜ ǇƻƭŜǎ ǘƘŜǊƳŀƭ ƻǾŜǊ ŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ 

CƻǊ {ǘŀǊπ5Ŝƭǘŀ ǎǘŀǊǘŜǊ 

м bƻΦ ¢ǊƛǇƭŜ оул ± рл IȊ ŜȄǘŜǊƴŀƭƭȅ Ƴŀƴǳŀƭ ƻǇŜǊŀǘŜŘ a//. ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǘƘŜǊƳŀƭ ƳŀƎƴŜǘƛŎΣ ƛƴǾŜǊǎŜ ǘƛƳŜ 
ƭƛƳƛǘ ƻǾŜǊ ƭƻŀŘ ŀƴŘ ƛƴǎǘŀƴǘŀƴŜƻǳǎ ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛƻƴΦ ¢ƘŜ a//. ƛǎ ƛƴǘŜǊƭƻŎƪŜŘ ǿƛǘƘ ǘƘŜ ŎƻƳǇŀǊǘƳŜƴǘ 



 

рфр 

 

ŘƻƻǊ ǿƛǘƘ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ǳǎƛƴƎ ŀ ǇŀŘ ƭƻŎƪ ǘƻ ƭƻŎƪ ƛƴ ǘƘŜ ƻŦŦ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ ƴǳƳōŜǊ 
ƻŦ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘǊŀŎǘΦ 

м bƻΦ ¢ƘŜǊƳŀƭ ƻǾŜǊƭƻŀŘ ǊŜƭŀȅ ǿƛǘƘ Ŧǳƭƭȅ ŀŘƧǳǎǘŀōƭŜΣ ǘƻ ǎŜǘ ǘƘŜ ŀŎǘǳŀƭ ŎǳǊǊŜƴǘ ǎŜǘǘƛƴƎ ǊŜǉǳƛǊŜŘ ǘƻ ǘǊƛǇ ǘƘŜ 
ƳƻǘƻǊ ǿƛǘƘƛƴ ǘƘŜ ƳŀȄ ǘƛƳŜ ǘƘŀǘ ǘƘŜ ƳƻǘƻǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ǇŜǊƳƛǘ ǘƘƛǎ ŎƻƴŘƛǘƛƻƴ ǘƻ ŜȄƛǎǘΦ 

¢ƘŜ ŀŘƧǳǎǘŀōƭŜ ǎŜǘǘƛƴƎ ǊŀƴƎŜ ǎƘŀƭƭ ŎƻǾŜǊ ǘƘŜ ǊŜǉǳƛǊŜŘ ǇƻǿŜǊ ƻǳǘǇǳǘΦ 

5ƻŎǳƳŜƴǘŀǊȅ ŜǾƛŘŜƴŎŜ Ƴǳǎǘ ōŜ ǇǊƻŘǳŎŜŘ ǎƘƻǿƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ ǘƛƳŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ ŜŀŎƘ ƻǾŜǊƭƻŀŘ 

ŀƴŘ ǘƘŜ ƳƻǘƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǘƘŜǊƳŀƭ ǎǘŀōƛƭƛǘȅ ǘƛƳŜκŎǳǊǊŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ 

ŎƻƳǇŀǊƛǎƻƴΦ /ƻƴǎƛŘŜǊŀǘƛƻƴ Ƴǳǎǘ ōŜ ƎƛǾŜƴ ǘƻ ǘƘŜ ǊŜǉǳŜǎǘŜŘ ƳŜǘƘƻŘ ƻŦ ǎǘŀǊ ŘŜƭǘŀ 

ǎǘŀǊǘƛƴƎ ǎȅǎǘŜƳΥ 

м bƻΦ {Ŝǘ ƻŦ Ƴŀƛƴ ŎƻƴǘǊƻƭ ǘŜǊƳƛƴŀƭ ŀƴŘ ŀǳȄƛƭƛŀǊȅ ǘŜǊƳƛƴŀƭǎ ŦƻǊ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭǎ ŀƴŘ ƛƴŘƛŎŀǘƛƻƴǎΦ 

м bƻΦ {Ŝǘ ǘŜǊƳƛƴŀƭǎ ŦƻǊ ǊŜƳƻǘŜ ƭƻŎƪπƻŦŦ ǎǘƻǇ ǇǳǎƘ ōǳǘǘƻƴΦ 

м bƻΦ оулκннл ± рл IȊ ŘƻǳōƭŜ ǿƻǳƴŘ ǎƛƴƎƭŜπǇƘŀǎŜ ǘǊŀƴǎŦƻǊƳŜǊ ǿƛǘƘ ŜŀǊǘƘ ǎŎǊŜŜƴ ŀƴŘ ǎǳƛǘŀōƭŜ ŎŀǇŀŎƛǘȅ ǘƻ 
ǎǳǇǇƭȅ ŀƭƭ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ŀƴŘ Ǉƛƭƻǘ ƭŀƳǇ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜ ǘǊŀƴǎŦƻǊƳŜǊ ǇǊƛƳŀǊȅ ǎƘŀƭƭ ƛƴŎƻǊǇƻǊŀǘŜ ǎǳƛǘŀōƭȅ 
ǊŀǘŜŘ ŦǳǎŜ ŀƴŘ ƴŜǳǘǊŀƭ ƭƛƴƪΣ ǿƛǘƘ ǘƘŜ ŎƻƴǘǊƻƭ ŀƴŘ ƭŀƳǇ ŎƛǊŎǳƛǘ ƘŀǾƛƴƎ ǎŜǇŀǊŀǘŜ ŦǳǎŜ ǇǊƻǘŜŎǘƛƻƴ ƻƴ ŜŀŎƘ ǎƛŘŜΦ 

м bƻΦ !ƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ƘŜŀǘŜǊ όƻŦŦ ǿƘŜƴ ǎǘŀǊǘŜǊ ƛǎ ŎƭƻǎŜŘύΦ ¢ƘŜ ƘŜŀǘŜǊ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ŦǳǎŜŘΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ŦǊƻƴǘ ƻŦ ŎƻƴǘǊƻƭ ǇŀƴŜƭΥ 

м bƻΦ !ƳƳŜǘŜǊ ŦƛǘǘŜŘ ǿƛǘƘ ǎǳǇǇǊŜǎǎŜŘ ǎŎŀƭŜΣ ǘƻ ǊŜŀŘ ƳƻǘƻǊ ǊǳƴƴƛƴƎ ŀǘ ǎǘŀǊǘƛƴƎ ŎǳǊǊŜƴǘΦ 

н bƻΦtƛƭƻǘ ƭŀƳǇΣ ǘƻ ƛƴŘƛŎŀǘŜ ά{¦tt[¸ hbέ όƎǊŜŜƴύΣ ŀƴŘ άah¢hw w¦bbLbDέ όǊŜŘύΦ 

м bƻΦtƛƭƻǘ ƭŀƳǇ ǘƻ ƛƴŘƛŎŀǘŜ άah¢hw C!L[95έόŀƳōŜǊύΦ 

м bƻΦάa!b¦![κhCCκ!¦¢hέ ǎŜƭŜŎǘƻǊ ǎǿƛǘŎƘΦ 

м {Ŝǘά{¢!w¢κ{¢htέ ǇǳǎƘ ōǳǘǘƻƴΦ 

м bƻΦ9ȄǘŜǊƴŀƭƭȅ ƻǇŜǊŀǘŜŘ ƻǾŜǊƭƻŀŘ ǊŜǎŜǘ ǇǳǎƘ ōǳǘǘƻƴΦ 

м bƻΦaƻǘƻǊ ŀƴŘ ŎǳōƛŎƭŜ ƘŜŀǘŜǊ άhCCκ!¦¢hέΦ 

Lƴ ǾƛŜǿ ƻŦ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƻǾŜǊƭƻŀŘ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ŀƭƭ ŘǊƛǾŜǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘΣ ŜŀŎƘ ǎǘŀǊǘŜǊ ǎƘƻǳƭŘ ōŜ 
ŘŜǎƛƎƴŜŘ ŦƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΦ 

¢ƘŜ ǎƛƎƴŀƭ ŦƻǊ ǘƘƛǎ ǊŜƳƻǘŜ ƛƴŘƛŎŀǘƛƻƴ ǿƛƭƭ ōŜ ǘŀƪŜƴ Ǿƛŀ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘŀŎǘ ŦƛǘǘŜŘ ǘƻ ǘƘŜ ƛǎƻƭŀǘƻǊǎ ŀƴŘ 
ŎƻƴǘŀŎǘƻǊǎ ƻǊ ǊŜƭŀȅ ƻŦ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǎǘŀǊǘŜǊǎΦ 

¢ƘŜ ƳƻǘƻǊǎΣ ƛƴ ǎƻƳŜ ƎǊƻǳǇǎΣ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ƻǇŜǊŀǘŜ ƛƴ ŀ ǇǊŜŘŜǘŜǊƳƛƴŜŘ ǎŜǉǳŜƴŎŜ ŀƴŘΣ ǎǘŀǊǘŜǊǎ 
ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ǎǳƛǘŀōƭŜ ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅǎ ŀƴŘ ŎƻƴǘŀŎǘǎΦ 

!ƭƭ ǎǘŀǊǘŜǊǎ ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ŀ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ ŘǳǎǘǇǊƻƻŦ ǘƛƳŜǊ ƻǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǿƛƭƭ ōŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ 
ŀ ǘƛƳŜǊ ƛƴ ǘƘŜ ŀǳǘƻƳŀǘƛŎ ǎŜŎǘƛƻƴ ǿƘƛŎƘ ǎƘŀƭƭ ƘŀǾŜ ƳǳƭǘƛǇƭŜ ŎƻƴǘŀŎǘǎ ŀƴŘ ŀƭǎƻ ōŜ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘ 
ŘǳǎǘǇǊƻƻŦ ǿƘƛŎƘ ǎƘŀƭƭ ǇǊŜǾŜƴǘ ǇǳƳǇόǎύ ǎǘŀǊǘƛƴƎ ŀŦǘŜǊ ŀ ǇƻǿŜǊ ŦŀƛƭǳǊŜ ǳƴǘƛƭ ŀŦǘŜǊ ŀ ǇǊǳŘŜƴǘ ǘƛƳŜ Ƙŀǎ 
ŜƭŀǇǎŜŘΦ ¢ƘŜ ǘƛƳŜǊόǎύ ƻǊ ŎƻƴǘŀŎǘ ǎƘŀƭƭ ōŜ ŀŘƧǳǎǘŀōƭŜ ƛƴ ǘƘŜ ǊŀƴƎŜ рл ǇŜǊŎŜƴǘ ǘƻ нлл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ 
ŀƴǘƛŎƛǇŀǘŜŘ ƳŀȄƛƳǳƳ ŘŜƭŀȅΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ŀǎ ǘǿƛŎŜ ǘƘŜ ǘƻǘŀƭ ǘƛƳŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀƭƭ ǇǳƳǇǎ ǘƻ 
ǎǘŀǊǘ ŀƴŘ Ǌǳƴ ǎǘŜŀŘƛƭȅ ƘŀǾƛƴƎ ōŜŜƴ ǎǘŀǊǘŜŘ ŎƻƴǎŜŎǳǘƛǾŜƭȅΦ ¢ƘŜ ǘƛƳŜǊόǎύ ƻǊ ŎƻƴǘŀŎǘǎ ǎƘŀƭƭ ōŜ ǎŜǘ ǘƻ 



 

рфс 

 

ƎƛǾŜ ƛƴŘƛǾƛŘǳŀƭ ǎŜǉǳŜƴǘƛŀƭ ǎǘŀǊǘ ŀŦǘŜǊ ŀ ǇƻǿŜǊ ŦŀƛƭǳǊŜ ǿƛǘƘ ƴƻ ŘǊƛǾŜ ǎǘŀǊǘƛƴƎ ǳƴǘƛƭ ƛǘǎ ǇǊŜŘŜŎŜǎǎƻǊ Ƙŀǎ 
ǊŜŀŎƘŜŘ Ŧǳƭƭ ǎǘŜŀŘȅ ǊǳƴƴƛƴƎΦ 

¢ƘŜ ƳƻǾƛƴƎ ŎƻƴǘŀŎǘ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭȅ ǊŀǘŜŘ ǘƻ ƻǇŜǊŀǘŜ ŀƴ ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅ ƻŦ ǘƘŜ ŀǘǘǊŀŎǘŜŘ ŀǊƳŀǘǳǊŜ 
ǘȅǇŜΦ ¢ƘŜ ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ǊŀǘŜŘ ǘƻ ǿƻǊƪ ŀǘ ннл ± !/ ŀƴŘ ƘŀǾŜ ŎƻƴǘŀŎǘǎ ǎǳƛǘŀōƭŜ ŦƻǊ 
ƻǇŜǊŀǘƛƴƎ ǘƘŜ ǘǊƛǇǇƛƴƎ ƳŜŎƘŀƴƛǎƳ ƻŦ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ŀƴŘ ƛƴƛǘƛŀǘƛƴƎ ŀƴ ŀƭŀǊƳ ŀƴŘ 
ƛƴŘƛŎŀǘƛƻƴ ǎȅǎǘŜƳΦ 

²ƘŜƴ ǘƘŜ ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅ ƻǇŜǊŀǘŜǎΣ ƛǘ ǎƘŀƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƻǇŜǊŀǘŜ ŀ ƳŜŎƘŀƴƛŎŀƭ ŦƭŀƎ ǘƻ ƎƛǾŜ Ǿƛǎǳŀƭ 
ƛƴŘƛŎŀǘƛƻƴ ǘƘŀǘ ǘƘŜ ǊŜƭŀȅ ŜƭŜƳŜƴǘ Ƙŀǎ ƻǇŜǊŀǘŜŘΦ ¢ƘŜ ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ŦƭŀƎ ǎƘŀƭƭ ōŜ 
ǊŜǎŜǘ ōȅ ŀ ƘŀƴŘπƻǇŜǊŀǘŜŘ ōǳǘǘƻƴ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ǊŜƳƻǾŀōƭŜ ŎƻǾŜǊΦ 

Interlocking 

aŜŎƘŀƴƛŎŀƭ ƛƴǘŜǊƭƻŎƪƛƴƎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ǇƻǎǎƛōƭŜΦ !ƭƭ ŜƭŜŎǘǊƛŎŀƭ ƛƴǘŜǊƭƻŎƪƛƴƎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ 
ŘƻǳōƭŜ ǘȅǇŜ ƘŀǾƛƴƎ ǎŜǇŀǊŀǘŜ ǇŜǊƳƛǎǎƛǾŜ ŀƴŘ ǇǊƻƘƛōƛǘƛǾŜ ƛƴǘŜǊƭƻŎƪǎΦ ¢Ƙǳǎ ǘƻ ŀƭƭƻǿ ŀ ŘŜǾƛŎŜ ǘƻ 
ƻǇŜǊŀǘŜ ǘƘŜǊŜ Ƴǳǎǘ ōŜ ŀƴ ŀōǎŜƴŎŜ ƻŦ ǇǊƻƘƛōƛǘƛǾŜ ǎƛƎƴŀƭǎ ŀƴŘ ŀ ǇǊŜǎŜƴŎŜ ƻŦ ǇŜǊƳƛǎǎƛǾŜ ǎƛƎƴŀƭǎ ŦǊƻƳ 
ǘƘŜ ǊŜƳŀƛƴƛƴƎ ŘŜǾƛŎŜǎ ƛƴ ǘƘŜ ƛƴǘŜǊƭƻŎƪŜŘ ǎȅǎǘŜƳΦ 

{ǳƛǘŀōƭŜ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƳŜŎƘŀƴƛŎŀƭƭȅ ǘƻ ǇǊŜǾŜƴǘ ŀ ŘŜǾƛŎŜ ōŜƛƴƎ Ƴŀƴǳŀƭƭȅ ƻǇŜǊŀǘŜŘ 
ǿƘŜƴ ŀ ǇǊƻƘƛōƛǘƛǾŜ ǎƛƎƴŀƭ ŦǊƻƳ ŀƴƻǘƘŜǊ ǇŀǊǘ ƻŦ ǘƘŜ ƛƴǘŜǊƭƻŎƪŜŘ ǎȅǎǘŜƳ ƛǎ ǇǊŜǎŜƴǘΦ 

 

Protection 

!ƭƭ ǇǊƻǘŜŎǘƛǾŜ ǊŜƭŀȅǎ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ƭŀǘŜǎǘ ŜŘƛǘƛƻƴ ƻŦ L9/ {ǘŀƴŘŀǊŘ мртπм ŀƴŘ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ 
ǘƘŜ ŎƭƛƳŀǘƛŎ ǎƛǘŜ ŎƻƴŘƛǘƛƻƴǎΣ Ŧǳƭƭȅ ǎŜŀƭŜŘ ŀƎŀƛƴǎǘ ƛƴƎǊŜǎǎ ƻŦ ƳƻƛǎǘǳǊŜ ƻǊ ŘƛǊǘΣ ŀƴŘ ǘǊƻǇƛŎŀƭƛȊŜŘΦ 

¢ƘŜ ǊŜƭŀȅ ǎƘŀƭƭ ƘŀǾŜ ŀǳǘƻƳŀǘƛŎ ǘƘŜǊƳŀƭ ŎƻƳǇŜƴǎŀǘƛƻƴ ŦƻǊ ǾŀǊƛŀǘƛƻƴ ƛƴ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ōŜǘǿŜŜƴ л 
ǘƻ рр ϲ /Φ !ƭƭ ǇǊƻǘŜŎǘƛǾŜ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ƛƴ ŦƭǳǎƘ ƳƻǳƴǘŜŘ ƳŜǘŀƭ ŎŀǎŜǎ ǿƛǘƘ Ǝƭŀǎǎ ǿƛƴŘƻǿǎΦ 
wŜƭŀȅǎ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ŀ ǿƛǘƘŘǊŀǿŀōƭŜ ŎƘŀǎǎƛǎ ǿƛǘƘ ǇƭǳƎπƛƴ ŦŀŎƛƭƛǘƛŜǎΦ 

9ŀŎƘ ƛƴŘƛǾƛŘǳŀƭ ŜƭŜƳŜƴǘ ƻŦ ǘƘŜ ǊŜƭŀȅ ǎƘŀƭƭ ƛƴƛǘƛŀǘŜ ŀ ŦƭŀƎ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ŜƭŜƳŜƴǘ Ƙŀǎ ƻǇŜǊŀǘŜŘΦ 
¢ƘŜ ŜƭŜƳŜƴǘ ŀƴŘ ŦƭŀƎ ǎƘŀƭƭ ōŜ ǊŜǎŜǘ ōȅ ƻǇŜǊŀǘƛƴƎ ŀƴ ŜȄǘŜǊƴŀƭ ǊŜǎŜǘ ōǳǘǘƻƴ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ŦǊƻƴǘ ƻŦ 
ǘƘŜ ǊŜƭŀȅ ŎŀǎŜΦ 

Motor protection 

CƻǊ ŀƭƭ ƳƻǘƻǊǎ ǳǇ ǘƻ тр ƪ²Σ ǘƘǊŜŜ ǎƛƴƎƭŜ ǇƻƭŜǎ ǿƻǳƴŘ ƳŀƎƴŜǘƛŎ ŀŘƧǳǎǘŀōƭŜ ƻǾŜǊƭƻŀŘǎ ƘƛƎƘ ǎŜǘ ŦƻǊ 
ǎǘŀǊǘƛƴƎ ŀƴŘ ǎǘŀƭƭƛƴƎ ǇǊƻǘŜŎǘƛƻƴΣ ŀƴŘ ǘƘǊŜŜ ǎƛƴƎƭŜ ǇƻƭŜ ǘƘŜǊƳŀƭ ƻǾŜǊƭƻŀŘǎ ŦƻǊ ƻǾŜǊƭƻŀŘ ŀƴŘ ǎƛƴƎƭŜ 
ǇƘŀǎƛƴƎ ǇǊŜǾŜƴǘƛƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

 

Protection relays 

tǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅǎ ǎƘŀƭƭ ŀƭǘŜǊƴŀǘƛǾŜƭȅ ōŜ ŀŎŎƻƳƳƻŘŀǘŜŘ ƛƴ ǘƘŜ ƘƻǳǎƛƴƎ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ŦƻǊ 
ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜƛǊ ŘƻǿƴǎǘǊŜŀƳ ƭƛƴŜ ǎŜŎǘƛƻƴǎ ŀƎŀƛƴǎǘ ǾŀǊƛƻǳǎ ƪƛƴŘǎ ƻŦ ŦŀǳƭǘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴ ŀƴȅ ŎŀǎŜ ǇǊƻǾƛŘŜ ǎǳƛǘŀōƭŜ ōŀŎƪπǳǇ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ǎƘƻǊǘπŎƛǊŎǳƛǘ ǊŜƭŀȅǎ ŀƴŘ 
ŜŀǊǘƘπŦŀǳƭǘ ǊŜƭŀȅǎ ōȅ ǇǊƻǇŜǊ ǘƛƳŜ ǎŜǘǘƛƴƎ ƻŦ ǎǳŎŎŜǎǎƛǾŜƭȅ ŀǊǊŀƴƎŜŘ ǊŜƭŀȅǎ ŀƴŘ ǘƘŜƛǊ Ƴǳǘǳŀƭƭȅ ƛƴǘŜǊπ 
ŎƻƴƴŜŎǘŜŘ ŎƻƴǘǊƻƭǎ ǎƻ ǘƘŀǘ ƛƴ ŎŀǎŜ ƻŦ ŀ Ŧŀǳƭǘ ƛƴ ŀƴȅ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ плл ± ƎǊƛŘ ƻƴƭȅ ǘƘŜ Ŧŀǳƭǘȅ ǎŜŎǘƛƻƴ 
ǿƛƭƭ ōŜ ŘƛǎŎƻƴƴŜŎǘŜŘΣ ǿƘŜǊŜŀǎ ŀƭƭ ƘŜŀƭǘƘȅ ǇŀǊǘǎ ƻŦ ǘƘŜ ƎǊƛŘ ǿƛƭƭ ǊŜƳŀƛƴ ƛƴ ƻǇŜǊŀǘƛƻƴΦ {ǳōǎŜǉǳŜƴǘƭȅΣ 
ǊŜƭŀȅ ǎŜǘǘƛƴƎ ǎŎƘŜƳŜǎ ǎƘŀƭƭ ōŜ ŦǳǊƴƛǎƘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦƻǊ ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 



 

рфт 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜƭŀȅǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ŦƻǊ ŀƭƭ плл ± ŎƛǊŎǳƛǘ 
ōǊŜŀƪŜǊǎ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀǘǘŀŎƘŜŘ ǎƛƴƎƭŜ ƭƛƴŜ ŘƛŀƎǊŀƳΦ 

hǾŜǊƭƻŀŘ ƻǊ ƻǾŜǊŎǳǊǊŜƴǘ ǊŜƭŀȅǎ ǿƛǘƘ ŜƛǘƘŜǊΣ ŀƴ ƛƴǾŜǊǎŜ ǘƛƳŜ ŘŜƭŀȅ ƻǾŜǊŎǳǊǊŜƴǘ ǊŜƭŜŀǎŜ ƻǊ ŀ ŘŜŦƛƴƛǘŜ ǘƛƳŜ 
ŘŜƭŀȅπƻǾŜǊŎǳǊǊŜƴǘ ǊŜƭŜŀǎŜ ǿƘƛŎƘŜǾŜǊ ǘȅǇŜ ƛǎ ƳƻǊŜ ǎǳƛǘŀōƭŜ ŀƴŘ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ǘƻ ƛǘΦ 

{ƘƻǊǘπŎƛǊŎǳƛǘ ǊŜƭŀȅ ǿƛǘƘ ƛƴǎǘŀƴǘŀƴŜƻǳǎ ƻǾŜǊŎǳǊǊŜƴǘ ǊŜƭŜŀǎŜΦ 

9ŀǊǘƘπŦŀǳƭǘ ǊŜƭŀȅ ƻǊ ŜŀǊǘƘ ƭŜŀƪŀƎŜ ǊŜƭŀȅ ǿƛǘƘ ŀ ǘƘǊŜŜπǇƘŀǎŜ ǎǳƳ ŎǳǊǊŜƴǘ ǘǊŀƴǎŦƻǊƳŜǊ ŀŎǘƛƴƎ ƻƴ ŀ ǊŜǎǇƻƴǎŜ 
ŎǳǊǊŜƴǘ ŦǊƻƳ лΦн ǘƻ лΦт ǘƛƳŜǎ ǘƘŜ ǊŀǘŜŘ ŎǳǊǊŜƴǘ ǿƘƛŎƘ Ŏŀƴ ōŜ ǎŜǘ ƛƴ ǎŜǾŜǊŀƭ ǎǘŜǇǎΦ ¢ƘŜ ŘŜƭŀȅ ǘƛƳŜ ƻŦ ǘƘŜ 
ǊŜƭŜŀǎŜ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǾŀǊƛŀōƭŜ ƛƴ ǎŜǾŜǊŀƭ ǎǘŜǇǎ ōŜǘǿŜŜƴ млл ŀƴŘ рлл ƳƛƭƭƛǎŜŎƻƴŘǎ ƛƴ ƻǊŘŜǊ ǘƻ ŀǘǘŀƛƴ ǘƘŜ 
ŀōƻǾŜπ ƳŜƴǘƛƻƴŜŘ ōŀŎƪπǳǇ ǇǊƻǘŜŎǘƛƻƴΦ 

¦ƴŘŜǊ ǾƻƭǘŀƎŜ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴƭȅ ƛƴ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǳǎŜŘ ŦƻǊ ŦŜŜŘŜǊǎ ƻŦ ƭŀǊƎŜ ƳƻǘƻǊǎ ƛƴ 
ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŀǳǘƻƳŀǘƛŎ ǊŜǎǘŀǊǘƛƴƎ ƻŦ ƳƻǘƻǊǎΣ ŀŦǘŜǊ ǾƻƭǘŀƎŜ ǊŜŎƻǾŜǊȅ ŦƻƭƭƻǿƛƴƎ ŀ ǇƻǿŜǊ ŦŀƛƭǳǊŜΦ 

!ƭƭ ǊŜƭŀȅǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǊŜǎǇŜŎǘƛǾŜ Ŧŀǳƭǘ ŎƻƳƳǳƴƛŎŀǘƻǊǎ ŀƴŘ ƛƴŘƛŎŀǘƻǊǎ ŦƻǊ ŀǳŘƛōƭŜ ŀƴŘ 
ǾƛǎƛōƭŜ Ŧŀǳƭǘ ƛƴŘƛŎŀǘƛƻƴ ƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ǊƻƻƳΦ ! Ŧŀǳƭǘ ǇŀƴŜƭ ǎƘŀƭƭ ōŜ ǇŀǊǘ ƻŦ ǘƘŜ ǎǳǇǇƭȅΦ /ƻƴƴŜŎǘƛƻƴ 
ǿƻǊƪǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΦ 

!ǳȄƛƭƛŀǊȅ ǎǿƛǘŎƘŜǎ ǘƻ ōŜ ŀŎǘǳŀǘŜŘ ōȅ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳŜŎƘŀƴƛǎƳ ǎƘŀƭƭ ōŜ ŀǾŀƛƭŀōƭŜ ƛƴ ǎǳŦŦƛŎƛŜƴǘ 
ǉǳŀƴǘƛǘƛŜǎ ǘƻ ŎƻǾŜǊ ŀƭƭ ŎƻƴǘǊƻƭΣ ƛƴŘƛŎŀǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳōƳƛǘ ŎƛǊŎǳƛǘ ŘƛŀƎǊŀƳǎ ƻŦ ŀƭƭ ƳŀƛƴΣ ŎƻƴǘǊƻƭ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ŎƛǊŎǳƛǘǎ ƻŦ ǘƘŜ 
ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ǘƻ ōŜ ǳǎŜŘΦ 

Variable Speed Drives 

¢ƘŜȅ ŀǊŜ ƛƴǘŜƴŘŜŘ ǘƻ ŘǊƛǾŜ ǘƘŜ ǇǳƳǇǎΣ ǾŀǊȅƛƴƎ ǘƘŜ ƳƻǘƻǊ ǎǇŜŜŘ ǳƴŘŜǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴŀƭ ŎƻƴŘƛǘƛƻƴǎΦ 

¢ƘŜȅ ǎƘŀƭƭ ōŜ ƻŦ ƳǳƭǘƛŘǊƛǾŜ ƳƻŘǳƭŜǎ ǘȅǇŜΣ ǘƘŀǘ ŀǊŜ ƳŀŘŜ ǳǇ ƻŦ ǎŜǾŜǊŀƭ ŘƛŦŦŜǊŜƴǘ ǳƴƛǘǎ ōŜƛƴƎ ǘƘŜ 
Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

{ǳǇǇƭȅ ǳƴƛǘΤ 

/ƻƳƳƻƴ 5/ ōǳǎ 

5ǊƛǾŜ ǳƴƛǘǎ 

! ǎǳǇǇƭȅ ǳƴƛǘ ǎƘŀƭƭ ōŜ ŎƻƳǇƻǎŜŘ ōȅ ŀƴ ƛƴŎƻƳƛƴƎ ǳƴƛǘ ǿƛǘƘ ŀƴ ŀǳǘƻƳŀǘƛŎ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊΣ ŎƻƴǘǊƻƭǎ 
ǎǳǇǇƭȅΣ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ ŎƛǊŎǳƛǘ ŀƴŘ ŜŀǊǘƘ Ŧŀǳƭǘ ǎǳǇŜǊǾƛǎƛƻƴΦ [/[ ŦƛƭǘŜǊǎ ŀƴŘ ŎƻƴǾŜǊǘŜǊǎ ǿƛǘƘ waLh 
.ƻŀǊŘ ǎƘŀƭƭ ŀƭǎƻ ŦƻǊƳ ǇŀǊǘ ƻŦ ǘƘŜ ǎǳǇǇƭȅ ǳƴƛǘΦ 

9ŀŎƘ 5ǊƛǾŜ ¦ƴƛǘ ǎƘŀƭƭ ōŜ ŎƻƳǇƻǎŜŘ ōȅ ŀƴ LƴǾŜǊǘŜǊ aƻŘǳƭŜ ŀƴŘ ŀ 5ǊƛǾŜ /ƻƴǘǊƻƭ ¦ƴƛǘ ǿƘƛŎƘ ǎƘŀƭƭ 
Ŏƻƴǘŀƛƴ Lκh ƳƻŘǳƭŜǎΦ 

¢ƘŜ LƴǾŜǊǘŜǊǎ ǎƘŀƭƭ ƘŀǾŜ ōǳƛƭǘπƛƴ ŎŀǇŀŎƛǘƻǊǎ ŦƻǊ ǎƳƻƻǘƘƛƴƎ ǘƘŜ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ 5/ ōǳǎōŀǊǎΦ ¢ƘŜ 
ŜƭŜŎǘǊƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŎƻƳƳƻƴ 5/ ōǳǎōŀǊ ǎƘŀƭƭ ōŜ ŦǳǎŜ ǇǊƻǘŜŎǘŜŘ ŀƴŘΣ ŀŘŘƛǘƛƻƴŀƭƭȅΣ ŀ ŦǳǎŜ 
ǎǿƛǘŎƘ ǿƛǘƘ ŀ ŎŀǇŀŎƛǘƻǊ ŎƘŀǊƎƛƴƎ ŘŜǾƛŎŜ ǎƘŀƭƭ ŀƭƭƻǿ ŦƻǊ ŘƛǎŎƻƴƴŜŎǘƛƻƴ ƻŦ ǘƘŜ ǿƘƻƭŜ ŘǊƛǾŜ ǳƴƛǘΦ 

{ŜǾŜǊŀƭ ŘƛŦŦŜǊŜƴǘ Lκh ŜȄǘŜƴǎƛƻƴ ƳƻŘǳƭŜǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎ ŎƻƴǘǊƻƭΣ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ 
ƳŜŀǎǳǊŜƳŜƴǘ ǇǳǊǇƻǎŜǎ ǎƘŀƭƭ ōŜ ŀǾŀƛƭŀōƭŜΦ {ŜǇŀǊŀǘŜ ǇǳƭǎŜ ŜƴŎƻŘŜǊ ƛƴǘŜǊŦŀŎŜ ƳƻŘǳƭŜ ǎƘŀƭƭ ōŜ ƳŀŘŜ 
ŀƭǎƻ ŀǾŀƛƭŀōƭŜΦ 

! wŜŎǘƛŦƛŜǊ {ǳǇǇƭȅ ¦ƴƛǘΣ ƛƴǘŜƴŘŜŘ ǘƻ ŎƻƴǾŜǊǘ ǘƘǊŜŜπǇƘŀǎŜ !/ ǾƻƭǘŀƎŜ ǘƻ 5/ ǾƻƭǘŀƎŜ ǎƘŀƭƭ ōŜ ǇŀǊǘ ƻŦ 
ǘƘŜ ǎȅǎǘŜƳΦ ¢ƘŜ Ƴŀƛƴ ŎƛǊŎǳƛǘ ƻŦ ǘƘŜ ǊŜŎǘƛŦƛŜǊ ǳƴƛǘ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀ Ƴŀƛƴ ǎǿƛǘŎƘΣ ŀ ŦƛƭǘŜǊ ŀƴŘ ŀ 
/ƻƴǾŜǊǘŜǊΦ ¢ƘŜ /ƻƴǾŜǊǘŜǊ ǎƘŀƭƭ ōŜ ƘŀǊŘǿŀǊŜ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ ŘǊƛǾŜ ǳƴƛǘǎΦ Lƴ ǘƘŜ ǇŀǎǎƛǾŜ ƳƻŘŜ 



 

рфу 

 

ǘƘŜ ŎƻƴǾŜǊǘŜǊ ƻǇŜǊŀǘŜǎ ŀǎ ŀ ǊŜŎǘƛŦƛŜǊ ŀƴŘΣ ƛƴ ǘƘŜ ŀŎǘƛǾŜ ƳƻŘŜ ǘƘŜ ŎƻƴǾŜǊǘŜǊ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ǘƻ ƪŜŜǇ 
ǘƘŜ 5/ ǾƻƭǘŀƎŜ Ŏƻƴǎǘŀƴǘ ŀƴŘ ǘƘŜ ƭƛƴŜ ŎǳǊǊŜƴǘ ǎƛƴǳǎƻƛŘŀƭΦ 

Lƴ ƻǊŘŜǊ ƴƻǘ ǘƻ ƘŀǾŜ ŀ ǇƻǿŜǊ ŎƻƳǇŜƴǎŀǘƛƻƴ ǳƴƛǘΣ ǘƘŜ ǊŜŎǘƛŦƛŜǊ ǳƴƛǘ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ǊŜƎŜƴŜǊŀǘƛǾŜ ǘƻ 
ǇǊƻǾƛŘŜ ŀ ƴŜŀǊ ǳƴƛǘȅ ǇƻǿŜǊ ŦŀŎǘƻǊΦ 

¢ƘŜ ǳƴƛǘ ǎƘŀƭƭ ŀƭǎƻΣ ōƻƻǎǘ ƳƻǘƻǊ ǾƻƭǘŀƎŜ ǿƘŜƴ ǘƘŜ ƭƛƴŜ ƛǎ ƭƻǿΦ 

¢ƘŜ ƳǳƭǘƛŘǊƛǾŜ ǎƘŀƭƭ ŀƭǎƻ ƛƴŎƭǳŘŜ ŀ ŎƻƴǘǊƻƭ ǳƴƛǘ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛƴǘŜǊŦŀŎŜǎΣ ǇƻǿŜǊ 
ǎǳǇǇƭƛŜǎ ŀƴŘ ŦǊƻƴǘπŘŜǾƛŎŜǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ŀǳǘƻƳŀǘƛƻƴ ŜǉǳƛǇƳŜƴǘΦ 

!ƴŀƭƻƎ ŀƴŘ ŘƛƎƛǘŀƭ Lκh ŎƘŀƴƴŜƭǎ ŦƻǊ ǳǎŜ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎ ŎƻƴǘǊƻƭΣ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ 
ƳŜŀǎǳǊŜƳŜƴǘ ǎƘŀƭƭ ōŜ ŀǾŀƛƭŀōƭŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƻǇǘƛƻƴŀƭ Lκh ŜȄǘŜƴǎƛƻƴ ƳƻŘǳƭŜǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŀǾŀƛƭŀōƭŜ 
ǘƻ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ŀƴŀƭƻƎ ƻǊ ŘƛƎƛǘŀƭ ŎƻƴƴŜŎǘƛƻƴǎΦ 

¢ƘŜ Ƴƻǎǘ ǊŜƭŜǾŀƴǘ ¢ŜŎƘƴƛŎŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜΥ 

aŀƛƴǎ /ƻƴƴŜŎǘƛƻƴ 
 

±ƻƭǘŀƎŜ ŀƴŘ ǇƻǿŜǊ ǊŀƴƎŜ о ς ǇƘŀǎŜΣ ¦ Ґоул ǘƻ пмр ±Σ ҕ мл 

CǊŜǉǳŜƴŎȅ пу ǘƻ со IȊ 

tƻǿŜǊ ŦŀŎǘƻǊ L{¦Υ Ŏƻǎ˒ Ґ м όŦǳƴŘŀƳŜƴǘŀƭύ 

L{¦Υ лΦфф όǘƻǘŀƭύ 

9ŦŦƛŎƛŜƴŎȅ фт҈ όǿƛǘƘ L{¦ύ 

 

aƻǘƻǊ ŎƻƴƴŜŎǘƛƻƴ 
 

±ƻƭǘŀƎŜ оςtƘŀǎŜ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ 

CǊŜǉǳŜƴŎȅ л ҕ олл IȊ 

aƻǘƻǊ ŎƻƴǘǊƻƭ ǎƻŦǘǿŀǊŜ 5ƛǊŜŎǘ ¢ƻǊǉǳŜ /ƻƴǘǊƻƭ ό5¢/ύ 

wŀǘŜŘ ±ƻƭǘŀƎŜ мсл ς нлл Y² 

wŀǘŜŘ ŎǳǊǊŜƴǘ нфн ! 

Electric motors 

¢ƘŜ ŘǊƛǾŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǘƻ ǘƘŜ L9/ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŘǊȅ ƛƴǎǘŀƭƭŜŘ ƳƻǘƻǊǎΦ !ƭƭ 
ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǘǊƻǇƛŎŀƭƭȅ ƛƴǎǳƭŀǘŜŘ ǿƛǘƘ Ŏƭŀǎǎ C ƛƴǎǳƭŀǘƛƻƴΦ ¢ƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ 
Ŏƻƴǘƛƴǳƻǳǎ ŘǳǘȅΣ ŎŀǇŀōƭŜ ƻŦ ǎǳǎǘŀƛƴƛƴƎ ŀ ƳƛƴƛƳǳƳ ƻŦ ǘŜƴ όмлύ ǎǘŀǊǘǎ ǇŜǊ ƘƻǳǊΦ 

¢ƘŜ Ŧǳƭƭ ƭƻŀŘ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŀǘ ƭŜŀǎǘ нл҈ ƛƴ ŜȄŎŜǎǎ ƻŦ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ŀōǎƻǊōŜŘ 
ōȅ ǘƘŜ ǇǳƳǇǎ ǘƘǊƻǳƎƘ ƛǘǎ ǿƻǊƪƛƴƎ ǊŀƴƎŜΦ ¢ƘŜ ǊŀǘƛƴƎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ ǎǘŀƴŘŀǊŘǎΦ ¢ƘŜ 



 

рфф 

 

ƭƛƳƛǘǎ ƻŦ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ǎƘŀƭƭ ŀƭǎƻ Ŧƻƭƭƻǿ ǘƘŜǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ ¢ƘŜ ƳŀȄƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǘƘŜ 
ǎǳǊǊƻǳƴŘƛƴƎ ƳŜŘƛǳƳ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ прϲ/Φ ¢ƘŜ ǎǇŜŜŘ ƻŦ ǘƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ м млл ǊǇƳΦ 

¢ƘŜǊƳŀƭ ǎŜƴǎƻǊǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ǘƻ ƳƻƴƛǘƻǊ ǎǘŀǘƻǊ ǘŜƳǇŜǊŀǘǳǊŜǎΦ ¢ƘŜ ǎǘŀǘƻǊ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ 
ǘƘǊŜŜ όоύ ǘƘŜǊƳŀƭ ǎǿƛǘŎƘŜǎΣ ŜƳōŜŘŘŜŘ ƛƴ ǘƘŜ ŜƴŘ Ŏƻƛƭǎ ƻŦ ǘƘŜ ǎǘŀǘƻǊ ǿƛƴŘƛƴƎ όƻƴŜ ǎǿƛǘŎƘ ƛƴ ŜŀŎƘ 
ǎǘŀǘƻǊ ǇƘŀǎŜύΦ ¢ƘŜǎŜ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ŀƴŘ ǎǳǇǇƭŜƳŜƴǘŀƭ ǘƻ ŜȄǘŜǊƴŀƭ ƳƻǘƻǊ ƻǾŜǊ 
ŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ǿƛǊŜŘ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭΦ 

aƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǎŜƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ŦƻƭƭƻǿƛƴƎΣ ǘƻ ǎŀǘƛǎŦȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊϥǎ ǊŜǉǳƛǊŜƳŜƴǘ ŀƴŘ ŎƻƳǇƭȅ 
ǿƛǘƘ ǘƘŜ 95a ǇƻǿŜǊ ŎǳǊǊŜƴǘ ǊŜǎǘǊƛŎǘƛƻƴǎΥ 

aƻǘƻǊ ŦǊŀƳŜǎ ŦƻǊ ƛƴŘƻƻǊ ǳǎŜ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƻǇŜƴƛƴƎǎ ŦƻǊ ǾŜƴǘƛƭŀǘƛƻƴ ōǳǘ ǇǊƻǘŜŎǘŜŘ ǎƻ ŀǎ ǘƻ ŜȄŎƭǳŘŜ 
ǘƘŜ ƛƴƎǊŜǎǎ ƻŦ ŦŀƛƭƛƴƎ ŘƛǊǘ ƻǊ ƳƻƛǎǘǳǊŜ ŎƻƴŦƻǊƳƛƴƎ ǘƻ ŀ ŘŜƎǊŜŜ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ƴƻǘ ƭŜǎǎ ǘƘŀƴ Lt рпΦ 

!ƭƭ ƻǳǘŘƻƻǊ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ ŎƻǾŜǊǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜƳ ŦǊƻƳ ŘƛǊŜŎǘ ǎǳƴπ ƭƛƎƘǘΦ 

aƻǘƻǊǎ ǳǇ ǘƻ пΦп ƪ² ǎƘŀƭƭ ōŜ ǎǉǳƛǊǊŜƭ ŎŀƎŜΣ ǎǳƛǘŀōƭŜ ŦƻǊ 5h[ ǎǘŀǊǘƛƴƎΣ ƘŀǾƛƴƎ ŀ ǎǘŀǊǘƛƴƎ ŎǳǊǊŜƴǘ ƴƻǘ 
ƎǊŜŀǘŜǊ ǘƘŀƴ с Ȅ Ŧǳƭƭ ƭƻŀŘ ŎǳǊǊŜƴǘ όC[/ύΦ 

aƻǘƻǊǎ ōŜǘǿŜŜƴ пΦп ƪ² ŀƴŘ отΦр ƪ² ǎƘŀƭƭ ƘŀǾŜ ǘƘŜƛǊ ǎǘŀǊǘƛƴƎ ŎǳǊǊŜƴǘ ǊŜǎǘǊƛŎǘŜŘ ǘƻ п Ȅ C[/ ŀƴŘ 
ǎƘŀƭƭ ǳǎŜ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀǊǘƛƴƎ ƳŜǘƘƻŘǎΥ 

{ǘŀǊπ5Ŝƭǘŀ {ǘŀǊǘŜǊ 

{ƻƭƛŘ {ǘŀǘŜ wŜŘǳŎŜŘ ±ƻƭǘŀƎŜ ό{ƻŦǘύ {ǘŀǊǘŜǊ 

!ǳǘƻ ¢ǊŀƴǎŦƻǊƳŜǊ 

aƻǘƻǊǎ ƻǾŜǊ отΦр ƪ² ǎƘŀƭƭ ƘŀǾŜ ǘƘŜƛǊ ǎǘŀǊǘƛƴƎ ŎǳǊǊŜƴǘ ǊŜǎǘǊƛŎǘŜŘ ǘƻ нΦр C[/ ŀƴŘ ǎƘŀƭƭ ǳǎŜ ƻƴŜ ƻŦ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ ǎǘŀǊǘƛƴƎ ƳŜǘƘƻŘǎΥ 

{ƻƭƛŘ {ǘŀǘŜ wŜŘǳŎŜŘ ±ƻƭǘŀƎŜ ό{ƻŦǘύ {ǘŀǊǘ 

!ǳǘƻ ¢ǊŀƴǎŦƻǊƳŜǊ 

wƻǘƻǊ wŜǎƛǎǘŀƴŎŜ 

[± ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƻƴ ŀ оул ±Σ рл IȊΣ оπǇƘŀǎŜ ǎǳǇǇƭȅΦ 

!ƭƭ ƳƻǘƻǊ ŜƴŎƭƻǎǳǊŜǎ ǎƘŀƭƭ ǎŀǘƛǎŦȅΣ ŀƴŘ ōŜ ǎŜƭŜŎǘŜŘ ŦǊƻƳΥ 

LtрпΣ ŦƻǊ ƎŜƴŜǊŀƭ ǇǳǊǇƻǎŜ ŘǊƛǾŜǎ 

LtррΣ ŦƻǊ ƻǳǘŘƻƻǊ ƻǊ ƳŀŎƘƛƴŜǎ ǎǳōƧŜŎǘ ǘƻ ǎǇƭŀǎƘƛƴƎ ƻǊ ǿŀǎƘƛƴƎ Řƻǿƴ 

LtсуΣ ǘƻ ǎǳōƳŜǊǎƛōƭŜ ƳŀŎƘƛƴŜǎ 

¢ƘŜ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǇƻǿŜǊ ŦŀŎǘƻǊ ƻŦ ǘƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƘƛƎƘΣ ƻǾŜǊ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ƭƻŀŘ ŎƻƴŘƛǘƛƻƴǎΣ 
ŀƴŘ ǘƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘΣ ƳŀƴǳŦŀŎǘǳǊŜŘ ŀƴŘ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ оп ŦƻǊ 
Ŏƻƴǘƛƴǳƻǳǎƭȅ ǊŀǘŜŘ ƛƴŘǳǎǘǊƛŀƭ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ǿƛǘƘ /ƭŀǎǎ C ƛƴǎǳƭŀǘƛƻƴΣ ōǳǘ ƭƛƳƛǘŜŘ ǘƻ /ƭŀǎǎ . 
ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜΦ ¢ƘŜ ƳŀȄƛƳǳƳ Ŏƻƴǘƛƴǳƻǳǎ ǊŀǘƛƴƎ όa/wύ ƻŦ ŜŀŎƘ ƳƻǘƻǊ ǎƘŀƭƭ ōŜ ŀǎ ǎŜǘ ƻǳǘ ōŜƭƻǿ 
ŀƴŘ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ŀƴŘ ŘŜǎƛƎƴŜŘ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ƛƴ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ǳǇ ǘƻ рл Ϧ/ ŀƴŘ ŎŀǇŀōƭŜ 
ƻŦ ǇǊƻƭƻƴƎŜŘ ƻǇŜǊŀǘƛƻƴ ƛƴ ǎŀƴŘ ƭŀŘŜƴ ŀǘƳƻǎǇƘŜǊŜǎΦ 

 

!ǇǇƭƛŎŀǘƛƻƴ ¦t ǘƻ тр Y² ŘǊƛǾŜ !ōƻǾŜ тр Y² ŘǊƛǾŜ 



 

слл 

 

!ƭƭ ǇǳƳǇ ƳƻǘƻǊǎ όŜȄŎƭǳŘƛƴƎ мл҈
 ŀōƻ
ǾŜ 

ǘƘŀǘ
 ǊŜǉǳƛǊŜ
Ř 

р҈ ŀōƻǾŜ ǘƘŀǘ ǊŜǉǳƛǊŜŘ ǳƴŘŜǊ 

ǇƻǎƛǘƛǾŜ ŘƛǎǇƭŀŎŜƳŜƴǘ ǘȅǇŜύ ǳƴŘŜǊ ŀƭƭ ŎƻƴŘƛǘƛƻƴǎ
 
ƻŦ 

ŀƭƭ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ƻǇŜǊŀǘƛƻƴ 

 ƻǇŜǊŀǘƛƻƴ   

bh¢9Υ 

¢ƘŜ ǊŜǎŜǊǾŜ ǇƻǿŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ ǇƻǿŜǊ ǇǊƛƻǊ ǘƻ ŀƴȅ ƻǘƘŜǊ ŀŘƧǳǎǘƳŜƴǘǎΣ 
ŜΦƎΦ ƘƛƎƘ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǘ ǎƛǘŜΦ 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ϥCϥ ƛƴǎǳƭŀǘƛƻƴ ōǳǘ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ϥ.ϥ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ƭƛƳƛǘŀǘƛƻƴǎ ǎƘŀƭƭ 
ŀǇǇƭȅΦ Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘΣ ƘƻǿŜǾŜǊΣ ǘƘŀǘ ǘƘƛǎ ǊŜǉǳƛǊŜƳŜƴǘ ƛǎ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ŀƴȅ ŀŘƧǳǎǘƳŜƴǘǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ 
ƘƛƎƘ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǘ ǎƛǘŜΦ 

!ƭƭ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ǎǘŀǊǘƛƴƎ мл ǘƛƳŜǎ ǇŜǊ ƘƻǳǊΦ ¢ƘŜ ǎǘŀǊǘƛƴƎ ƳƻǘƻǊ ŎǳǊǊŜƴǘ ǎƘŀƭƭ ƴƻǘ 
ŜȄŎŜŜŘ с ǘƛƳŜǎ Ŧǳƭƭ ƭƻŀŘ ŎǳǊǊŜƴǘΦ 

aƻǘƻǊ ǎƘŀŦǘǎ ǎƘŀƭƭ Ǌǳƴ ƛƴ ōŀƭƭ ŀƴŘκƻǊ ǊƻƭƭŜǊ ōŜŀǊƛƴƎ ŀƴŘ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ǊƻǘŀǘƛƴƎ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ 
ŎŀǊǊƛŜŘ ōȅ ŀƭƭ ǘƘǊǳǎǘ ōŜŀǊƛƴƎ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ƳƻǘƻǊ ōƻŘȅΦ 

¢ƘŜ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŎƻƳƳŜǊŎƛŀƭƭȅ ǎƛƭŜƴǘ ƛƴ ƻǇŜǊŀǘƛƻƴ ŀƴŘ Ǌǳƴ ŦǊŜŜ ŦǊƻƳ ǾƛōǊŀǘƛƻƴ ŀƴŘ ǘƘŜ ǊƻǘƻǊǎ 
ǎƘŀƭƭ ōŜ ǇŜǊŦŜŎǘƭȅ ōŀƭŀƴŎŜŘ ōƻǘƘ ǎǘŀǘƛŎŀƭƭȅ ŀƴŘ ŘȅƴŀƳƛŎŀƭƭȅ ŀƴŘ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀƴŘ ŀŘƧǳǎǘŜŘ ŦƻǊ 
ŘȅƴŀƳƛŎ ōŀƭŀƴŎŜ ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴƴŜǊΦ 

¢ŜǊƳƛƴŀƭ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƎƭŀƴŘǎ ǎǳƛǘŀōƭŜ ŦƻǊ ·[t9 ƻǊ t±/ ŀǊƳƻǊŜŘ ŎŀōƭŜΦ ¢ƘŜ ƳƻǘƻǊ 
ǎǘƻƻƭ ōŀǎŜ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎƘŀƭƭ ōŜ ŘǊƛƭƭŜŘ ŀǘ ǿƻǊƪǎ ǾŜǊǘƛŎŀƭƭȅ ōƭŜǿ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƻȄ ƎƭŀƴŘ ŦƻǊ 
ǘƘŜ ǇŀǎǎŀƎŜ ƻŦ ǘƘŜ ŎŀōƭŜǎ ŀƴŘ ǘƘŜ ŜŘƎŜǎ ƻŦ ǘƘŜ ƘƻƭŜ ǎƭƛƎƘǘƭȅ ŎƻǳƴǘŜǊǎǳƴƪ ƻǊ ǘƘŜ ƘƻƭŜ ōǳǎƘŜŘΦ 

¢ŜǊƳƛƴŀƭ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ƭŀōŜƭŜŘ ǿƛǘƘ ϥ¢ǊŀŦŦƻƭȅǘŜϦ ǘȅǇŜ ƭŀōŜƭǎ ǿƘƛǘŜ ƭŜǘǘŜǊǎ ƻƴ ǊŜŘ ōŀŎƪƎǊƻǳƴŘΣ ǘƻ 
ǊŜŀŘ ƛƴ 9ƴƎƭƛǎƘΥ 

²!wbLbDΗ 

¢9waLb![{ ¦b59w ±h[¢!D9 

{²L¢/IπhCC .9Chw9 w9ah±LbD ¢I9 /h±9w 

!ƭƭ ƳƻǘƻǊ ŘǊƛǾŜǎ ǎƘŀƭƭ ōŜ ƭŀōŜƭŜŘ ǘƻ ŎƻǊǊŜǎǇƻƴŘ ǿƛǘƘ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ǎǘŀǊǘŜǊǎΦ 

hǳǘ ƻŦ ǘƘŜǎŜ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ŀǘ ƭŜŀǎǘ ƻƴŜ ƳŀȄƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜ ŎƻƴǘŀŎǘ ǎƘŀƭƭ ōŜ ŘŜǊƛǾŜŘ ŜƛǘƘŜǊ 
ǘƘŜǊƳƻǎǘŀǘƛŎŀƭƭȅ ƻǊ ŜƭŜŎǘǊƻƴƛŎŀƭƭȅ ŀƴŘΣ ǘƘƛǎ ǘƘŜǊƳŀƭ ŎƻƴǘŀŎǘ ǎƘŀƭƭ ƎƛǾŜ ŀƭŀǊƳ ŀƴŘ ƻǊ ǘǊƛǇ ƛǘǎ 
ŀǎǎƻŎƛŀǘŜŘ ƳƻǘƻǊ ǎǘŀǊǘŜǊ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ǿƘŜƴ ǘƘŜ ƳƻǘƻǊ ǿƛƴŘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ǊŜŀŎƘŜǎ ƛǘǎ 
ƳŀȄƛƳǳƳ ŀƭƭƻǿŀōƭŜ ǾŀƭǳŜΦ 

aƻǘƻǊǎ ǿƛǘƘ ǎƭŜŜǾŜ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ƻƴŜ Řƛŀƭ ǘȅǇŜ ǘƘŜǊƳƻƳŜǘŜǊ ƻƴ ŜŀŎƘ ōŜŀǊƛƴƎ ŦƻǊ 
ƭƻŎŀƭ ŎƻƴǘǊƻƭ ŀƴŘ ŜƛǘƘŜǊ ǘƘŜǊƳƻŎƻǳǇƭŜ ƻǊ ǊŜǎƛǎǘŀƴŎŜ ǘƘŜǊƳƻƳŜǘŜǊ ŦƻǊ ǊŜƳƻǘŜ ƛƴŘƛŎŀǘƛƻƴΣ ǿƛǘƘ ƻƛƭ 
ƭŜǾŜƭ ƛƴŘƛŎŀǘƻǊǎ ƳŀǊƪŜŘ ŦƻǊ ǊǳƴƴƛƴƎ ŀƴŘ ǎǘŀƴŘπǎǘƛƭƭΦΣ ƻƛƭ Ŧƭƻǿ ƛƴŘƛŎŀǘƻǊǎΦ 

!ǊǊŀƴƎŜƳŜƴǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ǎƻ ǘƘŀǘ ǘƘŜ 9ƴƎƛƴŜŜǊ Ƴŀȅ ǿƛǘƴŜǎǎ ǘŜǎǘǎΦ 
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2.3 CABLES AND ELECTRICAL FITTINGS 

!ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ 5Lbκ±59 ǎǘŀƴŘŀǊŘ ŦƻǊ ǘƘŜ ǘȅǇŜ ƻŦ 
ŎŀōƭŜ ǎǳǇǇƭƛŜŘΦ 

!ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǎǳƛǘŀōƭŜ ǾƻƭǘŀƎŜ ƭŜǾŜƭΣ ǎǘǊŀƴŘŜŘ ŎƻǇǇŜǊ ŎƻǊŜŘ ŀƴŘΣ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǘŜǎǘ 
ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŦƻǊ ŀƭƭ ŀǊƳƻǊŜŘ ŎŀōƭŜǎ сллκмллл ± ŀƴŘ ос Y± ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ōŜŦƻǊŜ 
ǘƘŜ ŎŀōƭŜǎ ŀǊŜ ŘƛǎǇŀǘŎƘŜŘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ŜŀŎƘ ŎŀōƭŜ ƛǎ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ǊŀǘƛƴƎ ŦƻǊ ƛǘǎ ƴƻǊƳŀƭ ŀƴŘ Ŧŀǳƭǘ 
ŎƻƴŘƛǘƛƻƴǎΦ ¢ƻ ŀǎǎŜǎǎ ǘƘŜ ǊŀǘƛƴƎ ŀƴŘ ŎǊƻǎǎ ǎŜŎǘƛƻƴ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ ŎŀōƭŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŀŎǘƻǊǎ 
ǎƘŀƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘΥ 

Cŀǳƭǘ ƭŜǾŜƭ 

/ƻƴŘƛǘƛƻƴǎ ƻŦ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜΣ ǊŜƭŜǾŀƴǘ ǘƻ ƳŜǘƘƻŘ ƻŦ ƭŀȅƛƴƎ 

±ƻƭǘŀƎŜ ŘǊƻǇ 

±ƻƭǘŀƎŜ ŘǊƻǇ ƛƴ ƳƻǘƻǊ ŎƛǊŎǳƛǘǎ ŘǳŜ ǘƻ ǎǘŀǊǘƛƴƎ 

hǾŜǊŎǳǊǊŜƴǘ ǎŜǘǘƛƴƎǎ ƻŦ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ 

5ƛǎǇƻǎƛǘƛƻƴ ƻŦ ŎŀōƭƛƴƎ ǿƘŜǘƘŜǊ ƛƴ ŀƛǊΣ ŘǳŎǘǎ ƻǊ ƎǊƻǳƴŘ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǘŀǘŜ ǘƘŜ ŎŀōƭŜ ǎƛȊŜǎ ƛƴ Ƙƛǎ ǘŜƴŘŜǊΦ ¢ƘŜ ŎŀōƭŜ ǎƛȊŜǎ ŀǊŜ ǘƻ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 
9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ƻǊŘŜǊƛƴƎΦ /ŀōƭŜ ǊŀǘƛƴƎ ǎƘŀƭƭ ōŜ ŎŀƭŎǳƭŀǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ ǎǘŀƴŘŀǊŘǎ рлн 
ŀƴŘ ннуΦ 

¢ƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ 

DǊƻǳƴŘ ǘŜƳǇŜǊŀǘǳǊŜ орϲ / 

!ƛǊ ǘŜƳǇŜǊŀǘǳǊŜ рлϲ / 

¢ƘŜǊƳŀƭ wŜǎƛǎǘƛǾƛǘȅ нΦрϲ / Ƴκǿ 

CƻǊ t±/ ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎΣ ŎƛǊŎǳƛǘ ǇǊƻǘŜŎǘƛƻƴ ǿƛƭƭ ƴƻǊƳŀƭƭȅ ōŜ ά/ƭƻǎŜέ ǿƛǘƘ ŦǳǎƛƴƎ ƻǊ ǘǊƛǇǇƛƴƎ ŀǘ мΦо 

ǘƛƳŜǎ ǘƘŜ ŎŀōƭŜ ǊŀǘƛƴƎ ǿƛǘƘƛƴ п ƘƻǳǊǎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ ¢ŜŎƘƴƛŎŀƭ {ŎƘŜŘǳƭŜǎ ǎƘƻǿƛƴƎ ŀƭƭ ǇǊƛƴŎƛǇŀƭ ǇƻǿŜǊ ŀƴŘ ŎƻƴǘǊƻƭ 
ŎŀōƭŜǎκǿƛǊŜǎ ǘƻ ōŜ ǎǳǇǇƭƛŜŘΦ !ƭƭ ǎǳŎƘ ŎŀōƭŜǎ ŀƴŘ ǿƛǊŜǎ ǎƘŀƭƭ ōŜ ƴǳƳōŜǊŜŘ ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜΣ ǘƘŜ ǎŀƳŜ 
ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊǎ ōŜƛƴƎ ǳǎŜŘ ƛƴ ǘƘŜ ŎƻƴǘǊŀŎǘ ŘǊŀǿƛƴƎǎ ŀƴŘ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ Řŀǘŀ ǎƘŀƭƭ 
ōŜ ƛƴŎƭǳŘŜŘ ŦƻǊ ŀƭƭ ŎŀōƭŜǎ ƛƴ ǘƘŜ ǎŎƘŜŘǳƭŜΥ 

/ŀōƭŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƴǳƳōŜǊ 

wƻǳǘŜ ŦǊƻƳκǘƻ 

¢ȅǇŜ ƻŦ ŎŀōƭŜ 

5ŜǊŀǘƛƴƎ ŦŀŎǘƻǊ ǳǎŜŘ 

/Ǌƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀ όƳƳчύ 

[ŜƴƎǘƘ όƳŜǘŜǊǎύ 

bƻΦ ƻŦ ŎƻǊŜǎ όŜȄŎƭǳŘƛƴƎ ŜŀǊǘƘ ŎƻƴŘǳŎǘƻǊύ 
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bǳƳōŜǊ ƻŦ ǎǇŀǊŜ ŎƻǊŜǎ 

!ƭƭ ŎŀōƭŜǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ŎƻƳǇƭŜǘŜ ƻǇŜǊŀǘƛƻƴŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ŦǊƻƳ ǘƘŜ ŎƻƴǘǊŀŎǘ ŘǊŀǿƛƴƎǎ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ŎŀōƭŜǎ 
ǊŜǉǳƛǊŜŘΦ ¢ƘŜ ŎŀōƭŜ ǎƛȊŜǎ ŀǊŜ ǘƻ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ƻǊŘŜǊƛƴƎΦ 

9ŀŎƘ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ƛƴ ŀ ǎǳƛǘŀōƭŜ ƭŜƴƎǘƘΣ ŀƴŘ ōŜ Ŏƻƴǘƛƴǳƻǳǎ ǘƘǊƻǳƎƘ ƛǘǎ ǊǳƴΦ ¢ƘǊƻǳƎƘ Ƨƻƛƴǘǎ 
ǿƛƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘ ǿƛǘƘƻǳǘ ǿǊƛǘǘŜƴ ǇŜǊƳƛǎǎƛƻƴ ŦǊƻƳ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

¢ƘŜ ŜŀǊǘƘƛƴƎ ŎƻƴŘǳŎǘƻǊ ǎƘŀƭƭ ōŜ ƻŦ ŀŘŜǉǳŀǘŜ ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ŀƴŘ ǎƘŀƭƭΣ ŜƛǘƘŜǊ ōŜ ƻƴŜ ŎƻǊŜ ƻŦ ŀ 
ƳǳƭǘƛŎƻǊŜ ŎŀōƭŜ ƻǊ ƻƴ ŀ ǎŜǇŀǊŀǘŜƭȅ Ǌǳƴ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜΦ ¢ƘŜ ǳǎŜ ƻŦ ŎŀōƭŜ ŀǊƳƻǊƛƴƎΣ ŎƻƴŘǳƛǘΣ ǿŀǘŜǊ 
ƻǊ ƻǘƘŜǊ ǎŜǊǾƛŎŜ ǇƛǇŜǎ ƛƴ ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ ŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ ŎƻƴŘǳŎǘƻǊ ƛǎ ǎǘǊƛŎǘƭȅ ǇǊƻƘƛōƛǘŜŘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ŎŀōƭŜ ƎƭŀƴŘǎ ŀƴŘ ǎŜŀƭƛƴƎ ōƻȄŜǎ ǊŜǉǳƛǊŜŘ ǘƻ 
ŎƻƳǇƭŜǘŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ !ƭƭ ƳŀǘŜǊƛŀƭǎ ǳǎŜŘ ƛƴ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ ǘƘŜ ƎƭŀƴŘǎ ŜǘŎΦ ǎƘŀƭƭ ƘŀǾŜ ƴƻ 
ŘŜƭŜǘŜǊƛƻǳǎ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ŎŀōƭŜ ŎƻǊŜ ƻǊ ŀǊƳƻǊƛƴƎΣ ŀƴŘ ǎƘŀƭƭ ōŜ ƴƻƴπŎƻǊǊƻŘƛōƭŜΦ 

Plastic insulated wire-armored cable (PVC SWA PVC) 

¢ƘŜǊƳƻǇƭŀǎǘƛŎ ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜΣ ŜƛǘƘŜǊ tƻƭȅǾƛƴȅƭ /ƘƭƻǊƛŘŜ όt±/ύ ƻǊ /ǊƻǎǎπƭƛƴƪŜŘ tƻƭȅǘƘŜƴŜ 
ό·[t9ύ ǘȅǇŜΣ ŀƴŘ ŎƻƳǇƭȅ ǿƛǘƘ ±59 лнтм ŀƴŘ L9/ рлн ŀƴŘ L9/ нну Ŏƭŀǎǎ м ŀƴŘ н ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜȅ 
ǎƘŀƭƭ ōŜ сллκмллл ± ŀƴŘ ос Y±Σ ŀƴŘ ŎƻƳǇǊƛǎŜ ƻŦ ǎǘǊŀƴŘŜŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊΣ t±/ ƻǊ ·[t9 
ƛƴǎǳƭŀǘƛƻƴΣ ǎǳƛǘŀōƭŜ ōŜŘŘƛƴƎΣ ǎǘŜŜƭ ǿƛǊŜ ŀǊƳƻǊŜŘ ŀƴŘ t±/ ǎƘŜŀǘƘΦ 

¢ƘŜ /ŀōƭŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŀǇǇǊƻǾŜŘ ƳŀƴǳŦŀŎǘǳǊŜΦ !ƭǳƳƛƴƛǳƳ ŀǊƳƻǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻƴ ǎƛƴƎƭŜ ŎƻǊŜ 
ŎŀōƭŜǎΦ 

!ƭƭ ǎǳŎƘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǘŜǊƳƛƴŀǘŜŘ ǿƛǘƘ ƳŜŎƘŀƴƛŎŀƭ ƎƭŀƴŘǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ ǎǘŀƴŘŀǊŘǎ рлн 
ŀƴŘ рплΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǘȅǇŜ ǘƻ ǇǊƻǾƛŘŜ ŀŘŜǉǳŀǘŜ ƳŜŎƘŀƴƛŎŀƭ ǎǳǇǇƻǊǘ ōȅ ƭƻŎƪƛƴƎ ƻƴ ǘƘŜ ŀǊƳƻǊ 
ŀƴŘ ǎƘŀƭƭ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ ƎƛǾŜ ƘƛƎƘ ŜŀǊǘƘ ŎƻƴǘƛƴǳƛǘȅΦ 

2.3.2 PVC Insulated cables 

t±/ ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ±59 лнтм ŀƴŘ L9/ нну Ŏƭŀǎǎ м ŀƴŘ нΣ ŀƴŘ L9/ рлн ŀƴŘ ǎƘŀƭƭ 
ōŜ сллκмллл± ƎǊŀŘŜΦ ¢ƘŜ ŎŀōƭŜ ǳǎŜŘ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ мΦр ƳƳн ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀΦ 

Building services wiring 

Lƴ ƎŜƴŜǊŀƭΣ ǿƛǊƛƴƎ ŦƻǊ Ǉƭŀƴǘ ƳŀŎƘƛƴŜǊȅ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ t±/ {²! t±/ ƻǊ ·[t9 {²! t±/ ǿƘƛƭŜ 
ǘƘŜ ōǳƛƭŘƛƴƎ ǎŜǊǾƛŎŜǎ ǎƘŀƭƭ ōŜ ŜȄŜŎǳǘŜŘ ƛƴ t±/ ŎŀōƭŜ ŜƴŎƭƻǎŜŘ ƛƴ ƘŜŀǾȅ ƎŀǳƎŜ ǎŎǊŜǿŜŘ ƎŀƭǾŀƴƛȊŜŘ 
ƻǊ t±/ ŎƻƴŘǳƛǘΦ ¢ƘŜ ƳƛƴƛƳǳƳ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊ ǎƛȊŜ ǳǎŜŘ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ мΦр ƳƳчΦ  

¢ƘŜ ǳǎŜ ƻŦ ƧǳƴŎǘƛƻƴ ōƻȄŜǎ ōŜǘǿŜŜƴ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƪŜǇǘ ǘƻ ŀ ƳƛƴƛƳǳƳ ŀƴŘ ǿƘŜǊŜ ǇǊŀŎǘƛŎŀōƭŜ ŀƭƭ 
ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǘ ǘƘŜ ōƻȄŜǎΦ ²ƘŜƴ ǳǎŜŘΣ ƧǳƴŎǘƛƻƴ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǊŜŎǘŀƴƎǳƭŀǊ ǇŀǘǘŜǊƴΦ 
/ƛǊŎǳƛǘ ǿƛǊƛƴƎ ǎƘŀƭƭ ƴƻǘ ōŜ ŎƻƴƴŜŎǘŜŘ ŘƛǊŜŎǘƭȅ ƻƴ ǘƻ ǘƘŜ ǘŜǊƳƛƴŀƭǎ ƻŦ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ōǳǘ ǎƘŀƭƭ ƳŀŘŜ 
ƻŦŦ ƛƴ Ǉƻƛƴǘ ōƻȄŜǎ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ǎǘŀƴŘŀǊŘ ōƻȄ ŎƻƴǘŀƛƴƛƴƎ ǎƘǊƻǳŘŜŘ ǇƛƴŎƘ ǎŎǊŜǿ ŎƻƴƴŜŎǘƻǊǎ ǘƻ ǿƘƛŎƘ 
ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǘƻ ǘƘŜ ƭƛƎƘǘ ŦƛǘǘƛƴƎǎ ōȅ ŦƭŜȄƛōƭŜ ŎŀōƭŜǎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴǳǎǘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŘƻƴŜ ǎƻ ǘƘŀǘ ƴƻǘ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǇƘŀǎŜ ǎƘŀƭƭ 
ƻŎŎǳǊ ŀǘ ǎǿƛǘŎƘ ƭƛƎƘǘƛƴƎ ƻǊ ǇƻǿŜǊ ƻǳǘƭŜǘǎ ǿƘŜǊŜ ǘƘŜǎŜ ƻǳǘƭŜǘǎ ŀǊŜ ƭŜǎǎ ǘƘŀƴ нΦр Ƴ ŀǇŀǊǘΣ ǳƴƭŜǎǎ 
ƎǳŀǊŘŜŘ ōȅ ŀ ǿŀƭƭ ǇŀǊǘƛǘƛƻƴ ƻǊ ƻǘƘŜǊ ōŀǊǊƛŜǊΦ LŦ ǘƘƛǎ ƛǎ ƛƳǇǊŀŎǘƛŎŀōƭŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƻōǘŀƛƴ ǘƘŜ 
ŀŘǾƛŎŜ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ǇǊƻŎŜŜŘƛƴƎΦ 

¢ƘŜ ǎŎƘŜƳŜ ƻŦ ǿƛǊƛƴƎ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ŎƻƭƻǊ ŎƻŘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ L9/ wŜƎǳƭŀǘƛƻƴǎΦ ¢ƘŜ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ƳǳƭǘƛπŎƻǊŜ ŀƴŘ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜǎ ƻǊ ōǳƴŎƘƛƴƎ ƻŦ ŎŀōƭŜǎ ƛƴ ŎƻƴŘǳƛǘ ƛǎ ǘƻ ōŜ ŎŀǊǊƛŜŘ 
ƻǳǘ ƻƴ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ǘƘŀǘ ǎǳŎƘ ŎŀōƭŜǎ ǿƛƭƭ ŎŀǊǊȅ ŀƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘΦ 



 

сло 

 

¢ƘŜ ŜȄŎŜǎǎƛǾŜ ōǳƴŎƘƛƴƎ ƻŦ ǎƳŀƭƭ ŎŀōƭŜǎ ƛƴ ƭŀǊƎŜ ŎƻƴŘǳƛǘǎ ǿƛƭƭ ƴƻǘ ōŜ ǇŜǊƳƛǘǘŜŘ ŀƴŘΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ 
ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴǎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŦƻǊ ǘŜǊƳƛƴŀǘƛƴƎ ŜŀŎƘ ŎŀōƭŜ ƛƴ ŜȄŎŜǎǎ ƻŦ ол ŀƳǇΦ ŎǳǊǊŜƴǘ ŎŀǊǊȅƛƴƎ 
ŎŀǇŀŎƛǘȅΣ ƛƴ ŀ ǇǊŜǎǎǳǊŜ ƻǇŜǊŀǘŜŘΣ ƳŜŎƘŀƴƛŎŀƭƭȅ ŎǊƛƳǇŜŘΣ ƭŜƎ ǘŜǊƳƛƴŀƭ ƻǊ ǘŜǊƳƛƴŀƭ ǎƻŎƪŜǘΦ 

Cabling methods 

9ǾŜǊȅ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ L9/ {ǘŀƴŘŀǊŘǎ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ 9ǾŜǊȅ 
ŎŀōƭŜ ǎƘŀƭƭ ōŜ ƴŜŀǘƭȅ Ǌǳƴ ǾŜǊǘƛŎŀƭƭȅΣ ƘƻǊƛȊƻƴǘŀƭƭȅ ƻǊ ǇŀǊŀƭƭŜƭ ǘƻ ŀŘƧŀŎŜƴǘ ǿŀƭƭǎΣ ōŜŀƳǎ ƻǊ ǎǘǊǳŎǘǳǊŀƭ 
ƳŜƳōŜǊǎΦ 

{ǳƛǘŀōƭŜ ǎŎǊŜŜƴǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ŎŀōƭŜǎΣ Ǌǳƴ ƻƴ ǘƘŜ ŜȄǘŜǊƴŀƭ ǎǳǊŦŀŎŜ ƻŦ ǎǘǊǳŎǘǳǊŜǎ 
ƻǊ ŀōƻǾŜ ƎǊƻǳƴŘ ƭŜǾŜƭΣ ŦǊƻƳ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘŜ ǎǳƴϥǎ ǊŀŘƛŀǘƛƻƴΦ !ƭƭ ǎŎǊŜŜƴǎΣ ǳǎŜŘ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ŎŀōƭŜΣ 
ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ŘŜǎƛƎƴΣ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘ ǘƻ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻǊ ƎǊƻǳƴŘ ŀƴŘ ōŜ Ŧǳƭƭȅ ǾŜƴǘƛƭŀǘŜŘΦ 

²ƘŜǊŜ ŎŀōƭŜǎ ŀǊŜ ǘŜǊƳƛƴŀǘŜŘ ŀǘ ŀ ǇŀǊǘƛŎǳƭŀǊ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘ ŎŀǊŜ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ǘƻ ŜƴǎǳǊŜ 
ǘƘŀǘ ǘƘŜ ŎŀōƭŜǎ Ŧƛƴŀƭƭȅ ŀǇǇǊƻŀŎƘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŦǊƻƳ ŀ ŎƻƳƳƻƴ ŘƛǊŜŎǘƛƻƴ ŀƴŘ ŀǊŜ ƛƴŘƛǾƛŘǳŀƭƭȅ 
ǘŜǊƳƛƴŀǘŜŘ ƛƴ ŀƴ ƻǊŘŜǊƭȅ ŀƴŘ ǎȅƳƳŜǘǊƛŎŀƭ ŦŀǎƘƛƻƴΦ 

!ƭƭ ƴŜŎŜǎǎŀǊȅ ŎƻƳǇƻǳƴŘ ŦƻǊ ŎŀōƭŜ ƧƻƛƴƛƴƎ ŀƴŘ ƧǳƴŎǘƛƻƴ ōƻȄŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΣ 
ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΦ /ŀōƭŜ ŜƴŘǎ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ƛƴ ǎǳƛǘŀōƭŜ ŎƘŀƳōŜǊǎ ōƻƭǘŜŘ ǘƻ ǘŜǊƳƛƴŀƭǎ ƻŦ ŎƛǊŎǳƛǘ 
ōǊŜŀƪŜǊ ŀƴŘ ƻǘƘŜǊ ŜǉǳƛǇƳŜƴǘΦ 9ǾŜǊȅ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǎǳǇǇƻǊǘŜŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ōȅ ŀƴ ŀǇǇǊƻǾŜŘ 
ƳŜǘƘƻŘΦ !ƭƭ ŎŀōƭŜ ƎƭŀƴŘǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ƴƻƴπŎƻǊǊƻŘƛōƭŜ ŦƛƴƛǎƘ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŎƻƳǇƭŜǘŜ ǿƛǘƘ 
t±/ ǎƘǊƻǳŘΦ 

t±/ ƻǊ ·[t9 ƛƴǎǳƭŀǘŜŘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǘŜǊƳƛƴŀǘŜŘ ƛƴ ƳŜŎƘŀƴƛŎŀƭ ƎƭŀƴŘǎΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ 
ǎǘŀƴŘŀǊŘǎ bƻΦ рлн ŀƴŘ рплΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ƻŦ ŀ ǘȅǇŜ ǘƻ ǇǊƻǾƛŘŜ ŀŘŜǉǳŀǘŜ ƳŜŎƘŀƴƛŎŀƭ ǎǳǇǇƻǊǘ ōȅ 
ƭƻŎƪƛƴƎ ƻƴ ǘƘŜ ŀǊƳƻǊ ŀƴŘ ƎƛǾŜ ƘƛƎƘ ŜŀǊǘƘ ŎƻƴǘƛƴǳƛǘȅΦ 

²ƘŜǊŜ ŎŀōƭŜǎ ŜƴǘŜǊ ƻǊ ƭŜŀǾŜ ōǳƛƭŘƛƴƎǎΣ ǘƘŜ ŘǳŎǘǎ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ŀǘ ǘƘŜ Ǉƻƛƴǘǎ ƻŦ ŜƴǘǊȅ ƛƴǘƻ ǘƘŜ 
ōǳƛƭŘƛƴƎΦ /ŀǳƭƪƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŦƛōŜǊƎƭŀǎǎΣ ŦƻƭƭƻǿŜŘ ōȅ ƴƻǘ ƭŜǎǎ ǘƘŀƴ пл ƳƳ ƻŦ ōƛǘǳƳŜƴ 
ŎƻƳǇƻǳƴŘ ƻǊ ŀ ǿŜŀƪ ǎŀƴŘκŎŜƳŜƴǘ ƳƛȄǘǳǊŜ ŀǎ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ /ŀǊŜ Ƴǳǎǘ ōŜ ǘŀƪŜƴ ǘƻ 
ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ t±/ ǎƘŜŀǘƘƛƴƎ ƻŦ ŎŀōƭŜǎ ƛǎ ƴƻǘ ŘŀƳŀƎŜŘ ŘǳǊƛƴƎ ŎŀǳƭƪƛƴƎ ŘǳŜ ǘƻ ŜȄŎŜǎǎƛǾŜ 
ǘŜƳǇŜǊŀǘǳǊŜΣ ƛŦ ƘŜŀǘŜŘ ōƛǘǳƳƛƴƻǳǎ ŎƻƳǇƻǳƴŘ ƛǎ ŜƳǇƭƻȅŜŘΦ 

²ƘŜǊŜǾŜǊ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǊŜƳƻǾŜ ǘƘŜ t±/ ǎƘŜŀǘƘ ƻŦ ŀ ŎŀōƭŜ ŜΦƎΦ ŀǘ ŀ ƧƻƛƴǘΣ ǘƘŜ ƳƛƴƛƳǳƳ ƭŜƴƎǘƘ 
ƴŜŎŜǎǎŀǊȅ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ ǘƘŜ ŜȄǇƻǎŜŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊΣ ǎƘŜŀǘƘ ƻǊ ŀǊƳƻǊƛƴƎ ǎƘŀƭƭ ōŜ 
ŀŘŜǉǳŀǘŜƭȅ ŎƻǾŜǊŜŘ ōȅ ŀ t±/ ǘŀǇŜ ƻǊ ǎƭŜŜǾŜ ƻǊ ƻǘƘŜǊ ǎǳƛǘŀōƭŜ ƳŜŀƴǎΦ 

!ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ŘŜƭƛǾŜǊŜŘ ƻƴ Ǌƻōǳǎǘ ŎŀōƭŜ ŘǊǳƳǎ ǿƛǘƘ ŎŀōƭŜ ŜƴŘǎ ǘǊŜŀǘŜŘ ǘƻ ŦƻǊƳ ŀƴ ŜŦŦŜŎǘƛǾŜ 
ǎŜŀƭΦ ²ƘŜƴ ŀ ŎŀōƭŜ ƛǎ Ŏǳǘ ŦǊƻƳ ŀ ŘǊǳƳΣ ǘƘŜ ŎŀōƭŜ ŜƴŘ ƭŜŦǘ ƻƴ ǘƘŜ ŘǊǳƳ ǎƘŀƭƭ ōŜ ƛƳƳŜŘƛŀǘŜƭȅ ǎŜŀƭŜŘ 
ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴƴŜǊΣ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ƛƴƎǊŜǎǎ ƻŦ ƳƻƛǎǘǳǊŜΦ !ƭƭ ŎŀōƭŜǎΣ ƻƴŎŜ ǘƘŜȅ ƘŀǾŜ ōŜŜƴ ŎǳǘΣ 
ǎƘŀƭƭ ōŜ ŜƛǘƘŜǊ ǘŜǊƳƛƴŀǘŜŘ ƛƴ ǘƘŜƛǊ Ŧƛƴŀƭ ǇƻǎƛǘƛƻƴΣ ƛƳƳŜŘƛŀǘŜƭȅ ƻǊ ŜŦŦŜŎǘƛǾŜƭȅ ǎŜŀƭŜŘΣ ǇŀǇŜǊ ƛƴǎǳƭŀǘŜŘ 
ƭŜŀŘ ǎƘŜŀǘƘŜŘ ŎŀōƭŜǎ ōȅ ǎǿŜŀǘƛƴƎΣ ǘƘŜǊƳƻǇƭŀǎǘƛŎ ōȅ ǘŀǇƛƴƎ ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴƴŜǊΦ 

9ǾŜǊȅ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǇŜǊƳŀƴŜƴǘƭȅ ƛŘŜƴǘƛŦƛŜŘ ŀǘ ŜŀŎƘ ŜƴŘ ōȅ ƛǘǎ ŎŀōƭŜ ƴǳƳōŜǊΦ /ŀōƭŜ ƳŀǊƪŜǊǎ ǎƘŀƭƭ 
ōŜ ƻŦ ŀŘŜǉǳŀǘŜ ǎƛȊŜ ŀƴŘ ƻŦ ŀ ǎǘȅƭŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ /ŀōƭŜ ƳŀǊƪŜǊǎ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘ 
ǘƻ ǘƘŜ ŎŀōƭŜΦ 

/ŀōƭŜ ǊƻǳǘŜ ƳŀǊƪŜǊ Ǉƻǎǘǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǘ ŜƴǘǊȅ ŀƴŘ ŜȄƛǘ Ǉƻƛƴǘǎ ƻŦ ōǳǊƛŜŘ ŘǳŎǘǎΣ ŜȄƛǘǎ ŦǊƻƳ 
ōǳƛƭŘƛƴƎǎ όƛŦ ƴŜŎŜǎǎŀǊȅ ǿŀƭƭ ƳƻǳƴǘŜŘύ ŀƴŘ ƛƴ ǎǳŎƘ ƻǘƘŜǊ Ǉƻǎƛǘƛƻƴ ŀǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅΣ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ 
ǘǊŀŎŜ ǘƘŜ ǊƻǳǘŜ ƻŦ ŀƴȅ ŎŀōƭŜΦ !ƭƭ ǇƻǿŜǊ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴ ǎǿƛǘŎƘōƻŀǊŘ ŀƴŘ 
ƻǘƘŜǊ ƛǘŜƳǎ ƻŦ ǇƭŀƴǘΣ ǎƻ ǘƘŀǘ ǘƘŜ ŎƻǊǊŜŎǘ ǇƘŀǎŜ ǎŜǉǳŜƴŎŜ ŀƴŘ ǇƘŀǎŜ ŎƻƭƻǊ ŎƻŘƛƴƎ ŀǊŜ ǇǊŜǎŜǊǾŜŘ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎȅǎǘŜƳΦ !ƭƭ ǎǳŎƘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘ ǇƘŀǎŜ ŎƻƭƻǊǎ ŦƻǊ о ŀƴŘ п ǿƛǊŜ 



 

слп 

 

ǎȅǎǘŜƳǎ ŀƴŘ ōƭǳŜ ŀƴŘ ōǊƻǿƴ ŦƻǊ ǎƛƴƎƭŜ ǇƘŀǎŜΦ hƴ ǊƻǘŀǘƛƴƎ ǇƭŀƴǘΣ ǿƘŜǊŜ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ǊŜǉǳƛǊŜŘ 
ŘƛǊŜŎǘƛƻƴ ƻŦ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ƛŘŜƴǘƛŦƛŜŘ ǘŜǊƳƛƴŀƭǎΣ ǘƘŜƴ ǎǇŜŎƛŀƭ ŎƻǊŜ ŦŜǊǊǳƭŜǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǘƻ ƛŘŜƴǘƛŦȅ 
ŜŀŎƘ ŎƻǊŜ ǿƛǘƘ ǘƘŜ ǘŜǊƳƛƴŀƭ ǘƻ ǿƘƛŎƘ ƛǘ ƛǎ Ŧƛƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘΦ 

/ƻƴǘǊƻƭ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘ ŎŀōƭŜǎ ǎƘŀƭƭ ƘŀǾŜ ƛƴŘƛǾƛŘǳŀƭ ŎƻǊŜǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ƳŜŀƴǎ ƻŦ ǎǳƛǘŀōƭŜ 
ǇŜǊƳŀƴŜƴǘ ŦŜǊǊǳƭŜǎ ōŜŀǊƛƴƎ ǘƘŜ ǎŀƳŜ ƴǳƳōŜǊǎ ƻǊ ƭŜǘǘŜǊǎ ŀǘ ōƻǘƘ ŜƴŘǎ ŀƴŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǿƛǘƘ 
ǘŜǊƳƛƴŀƭǎ ƻƴ ŜǉǳƛǇƳŜƴǘΦ /ƻǊŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ǿƛǊƛƴƎ ŘƛŀƎǊŀƳǎ ƻŦ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘ ŀǘ ǿƘƛŎƘ ǘƘŜ ŎƘŀƴƎŜ ƛǎ ƳŀŘŜΦ 

bǳƳōŜǊƛƴƎ ǎƘŀƭƭ ǊŜŀŘ ŦǊƻƳ ǘƘŜ ǘŜǊƳƛƴŀƭǎ ƻǳǘǿŀǊŘǎ ƻƴ ŀƭƭ ŎƻǊŜǎΦ !ǘ ǘƘƻǎŜ Ǉƻƛƴǘǎ ƻŦ ƛƴǘŜǊπŎƻƴƴŜŎǘƛƻƴ 
ōŜǘǿŜŜƴ ǿƛǊƛƴƎΣ ǿƘŜǊŜ ŀ ŎƘŀƴƎŜ ƻŦ ƴǳƳōŜǊ Ŏŀƴƴƻǘ ōŜ ŀǾƻƛŘŜŘΣ ŘƻǳōƭŜ ŦŜǊǊǳƭŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ƻƴ ŜŀŎƘ ǿƛǊŜΦ ¢ƘŜ ŎƘŀƴƎŜ ƻŦ ƴǳƳōŜǊƛƴƎ ǎƘŀƭƭ ōŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ǿƛǊƛƴƎ ŘƛŀƎǊŀƳǎ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ 
ŀǘ ǿƘƛŎƘ ǘƘŜ ŎƘŀƴƎŜ ƛǎ ƳŀŘŜΦ 

LŦ ƛǘ ƛǎ ǇǊƻǇƻǎŜŘ ǘƻ ǳǎŜ ƧǳƴŎǘƛƻƴ ōƻȄŜǎ ƛƴ ŀǳȄƛƭƛŀǊȅ ŎƻƴǘǊƻƭ ŎŀōƭŜ ŎƛǊŎǳƛǘǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ 
ƳŀǊǎƘŀƭƛƴƎ ŀ ƴǳƳōŜǊ ƻŦ ŎŀōƭŜǎ ŦŜŜŘƛƴƎ ǘƻ ŀ ŎƻƳƳƻƴ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘΣ Ŧǳƭƭ ŘŜǘŀƛƭǎ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ 
ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ƘŜ ǎƘŀƭƭ ƻƴƭȅ ǇǊƻŎŜŜŘ ŀŦǘŜǊ ǊŜŎŜƛǇǘ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊǎ ǿǊƛǘǘŜƴ ŀǇǇǊƻǾŀƭΦ !ƴȅ ǎǳŎƘ 
ƧǳƴŎǘƛƻƴ ōƻȄ ǎƘŀƭƭ ōŜ ǘƘŜ ǿŀƭƭπƳƻǳƴǘƛƴƎ ǇŀǘǘŜǊƴ ǿƛǘƘ ŘƻǳōƭŜ ǘŜǊƳƛƴŀƭ ǿƛǘƘ ŎƻǊŜǎ ŦŜǊǊǳƭŜŘ ŀƴŘ 
ƛŘŜƴǘƛŦƛŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳ ǎŎƘŜƳŀǘƛŎ ŀƴŘ ŎŀōƭŜ ŘƛŀƎǊŀƳǎΦ 

Cable Trench Work 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊŜǇŀǊŜ ŘǊŀǿƛƴƎǎΣ ǎƘƻǿƛƴƎ Ƙƛǎ ǇǊŜŎƛǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŎŀōƭŜ ǘǊŜƴŎƘ ǿƻǊƪΣ 
ŘŜǘŀƛƭƛƴƎ ǘƘŜ ǿƛŘǘƘ ŀƴŘ ŘŜǇǘƘ ƻŦ ǘǊŜƴŎƘŜǎΣ ǳǘƛƭƛȊƛƴƎ ǘƘŜ ǊƻŀŘ ŎǊƻǎǎƛƴƎ ŎŀōƭŜ ŘǳŎǘǎ ǎƘƻǿƴ ƛƴ ǘƘŜ 
/ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΦ ¢ƘŜǎŜ ŘǊŀǿƛƴƎǎ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ƛƴ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀƴŘ ōŜ 
ŀǇǇǊƻǾŜŘ ōŜŦƻǊŜ ƛǎǎǳŜΣ ŀƴŘ ōŜ ōŀǎŜŘ ƻƴ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΣ ǎƘƻǿƛƴƎ ǇǊƻǇƻǎŜŘ ŎŀōƭŜ ǊƻǳǘŜǎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǿƛƭƭ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ŜȄŎŀǾŀǘƛƻƴ ŀƴŘ ōŀŎƪŦƛƭƭƛƴƎ ƻŦ ǘǊŜƴŎƘ ǿƻǊƪΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ǘǊŜƴŎƘ ǿƻǊƪ ƛǎ ŀŘŜǉǳŀǘŜ ŦƻǊ Ƙƛǎ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ Ƙƛǎ ǘǊŜƴŎƘ ǿƻǊƪ ŘǊŀǿƛƴƎǎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƴŘ ƭŀȅ ǘƘŜ ǎŀƴŘ ōŜŘŘƛƴƎΣ ǎǳǇǇƭȅ ŀƴŘ ƭŀȅ ǘƘŜ ŎŀōƭŜǎΣ ǎǳǇǇƭȅ ŀƴŘ ƭŀȅ 
ǎŀƴŘ ōƭƛƴŘƛƴƎΣ ŀƴŘ ǎǳǇǇƭȅ ŀƴŘ ƭŀȅ ŎŀōƭŜ ŎƻǾŜǊǎΤ ƘŜ ǎƘŀƭƭ ŀƭǎƻ ǎǳǇǇƭȅ ŀƴŘ ƭŀȅ ŎŀōƭŜ ǊƻǳǘŜ ƳŀǊƪŜǊ 
ǇƻǎǘǎΣ ŀŦǘŜǊ ǘƘŜ ōŀŎƪŦƛƭƭƛƴƎ ŀƴŘ ǘƻǇ ǎƻƛƭƛƴƎ Ƙŀǎ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘΦ 

¢ƘŜ ǎŀƴŘƛƴƎ ŀƴŘ ƭŀȅƛƴƎ ƻŦ ŎŀōƭŜǎ ǎƘŀƭƭ ǎŀǘƛǎŦȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

/ŀōƭŜǎ ǎƘŀƭƭ ōŜ ƭŀƛŘ ŀǘ ŀ ŘŜǇǘƘ ƻŦ лΣтр ƳŜǘŜǊ ŦƻǊ [± ŎŀōƭŜǎΦ ¢ƘŜ ŘŜǇǘƘ ǎƘŀƭƭ ōŜ ŀǎǎŜǎǎŜŘ ŦǊƻƳ ŦƛƴƛǎƘŜŘ 
ƎǊƻǳƴŘ ƭŜǾŜƭ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

.ŜŦƻǊŜ ƭŀȅƛƴƎ ŎŀōƭŜǎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ŜŀŎƘ ǘǊŜƴŎƘ ƛǎ ŦƛǊƳ ŀƴŘ ƘŀǾŜ ǎƳƻƻǘƘ 
ŎƻƴǘƻǳǊ ŀƴŘ ŦǊŜŜ ŦǊƻƳ ōǊƻƪŜƴ ǎǘƻƴŜǎ ƻǊ ǊƻŎƪΦ 

нл ŎƳ ƻŦ ǊƛǾŜǊ ǎŀƴŘ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƛƴ ǘƘŜ ǘǊŜƴŎƘ ǘƻ ŦƻǊƳ ōŜŘŘƛƴƎ ŦƻǊ ǘƘŜ ŎŀōƭŜǎΦ 

/ŀōƭŜǎ ǎƘŀƭƭ ōŜ ƭŀƛŘ ǿƛǘƘ ŀŘŜǉǳŀǘŜ ǎŜǇŀǊŀǘƛƻƴ ŀƴŘ ǎƘŀƭƭ ōŜ ƎŜƴǘƭȅ ϥǎƴŀƪŜŘϥ ǘƻ ŀǾƻƛŘ ǘŜƴǎƛƻƴ ŘǳǊƛƴƎ 
ōŀŎƪŦƛƭƭƛƴƎ ŀƴŘ ǎǳōǎŜǉǳŜƴǘ ǎŜǘǘƭŜƳŜƴǘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƭƭ ƴŜŎŜǎǎŀǊȅ Ǉƭŀƴǘ ŦƻǊ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛƴŎƭǳŘƛƴƎ ŦŜŜŘƛƴƎ ǊƻƭƭŜǊǎΣ ǿƛƴŎƘŜǎΣ 
ŘǊŀǿπƛƴ ǎǘƻŎƪƛƴƎǎΣ ŜǘŎΦ ŀƴŘ ŀƭƭ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ƭŀōƻǊΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŘŜŀƭ ǿƛǘƘΣ ƻǊ ŘƛǎǇƻǎŜ ƻŦ ǿŀǘŜǊ ǘƻ ǇǊŜǾŜƴǘ Ǌƛǎƪ ǘƻ ŎŀōƭŜǎΣ ŀƴŘ ŦƭƻƻŘƛƴƎ ƻŦ 
ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ōǳƛƭŘƛƴƎǎΦ 

¢ƻ ǘƘƛǎ ŜƴŘΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƴƻǘ ǳƴŘǳƭȅ ŘŜƭŀȅ ƭŀȅƛƴƎ ƻŦ ŎŀōƭŜǎ ƻƴŎŜ ŀ ǘǊŜƴŎƘ Ƙŀǎ ōŜŜƴ ƻǇŜƴŜŘΣ ŀƴŘ 
ǘŜƳǇƻǊŀǊȅ ǎŜŀƭƛƴƎ ƻŦ ōǳƛƭŘƛƴƎ ŜƴǘǊƛŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ƛŦ ŀƭƭ ŎŀōƭŜǎ ŀǊŜ ƴƻǘ ƭŀƛŘ ƛƴ ƻƴŜ 
ǎŜǎǎƛƻƴΦ 
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.ŜŦƻǊŜ ǎŀƴŘƛƴƎ ŀƴŘ ōŀŎƪŦƛƭƭƛƴƎΣ ŀƭƭ ƭŀƛŘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƛƴǎǇŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

¢ƘŜ 9ƴƎƛƴŜŜǊΣ ōŜŦƻǊŜ ōŀŎƪŦƛƭƭƛƴƎΣ ǎƘŀƭƭ ƳŀƪŜ ŀ ǎŜŎƻƴŘ ƛƴǎǇŜŎǘƛƻƴ ŦƻƭƭƻǿƛƴƎ ǎŀƴŘƛƴƎ ŀƴŘ ǘƛƭƛƴƎΦ 

!ŦǘŜǊ ŎŀōƭŜǎ ƘŀǾŜ ōŜŜƴ ƭŀƛŘ ǘƘŜȅ ǎƘŀƭƭ ōŜ ŎƻǾŜǊŜŘ ǿƛǘƘ ŀ ŦǳǊǘƘŜǊ нл ŎƳ ƻŦ ǎŀƴŘΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǿŜƭƭ ǘŀƳǇŜŘ 
ŀǊƻǳƴŘ ǘƘŜ ŎŀōƭŜǎΦ wŀƳƳŜǊ ŎƻƳǇŀŎǘƻǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ŦƻǊ ǘƘƛǎ ǿƻǊƪΦ 

!ŦǘŜǊ ǎŀƴŘƛƴƎΣ ŎŀōƭŜ ŎƻǾŜǊǎ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƛƴ Ǉƻǎƛǘƛƻƴ ǘƻ ƻǾŜǊƭŀǇ ǘƘŜ ŎŀōƭŜǎ ōȅ ŀ ƳƛƴƛƳǳƳ ƻŦ рл ƳƳ ŜƛǘƘŜǊ 
ǎƛŘŜ ƻŦ ǘƘŜ ŎŀōƭŜǎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎŀǊǊȅ ƻǳǘ ōŀŎƪŦƛƭƭƛƴƎΣ ŀƴŘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƛƭŜǎ ŀǊŜ ƴƻǘ ŘƛǎǘǳǊōŜŘ ŀƴŘ ǘƘŀǘ ƴƻ ƭŀǊƎŜ ǊƻŎƪǎ 
ƻǊ ǎǘƻƴŜǎ ŀǊŜ ŘǊƻǇǇŜŘ ƻƴ ǘƛƭŜǎ ƻǊ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ōŀŎƪŦƛƭƭ ƳŀǘŜǊƛŀƭΦ 

!ŦǘŜǊ ōŀŎƪŦƛƭƭƛƴƎΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǊŜƛƴǎǘŀǘŜ ǘƻ ŦƛƴƛǎƘŜŘ ƎǊƻǳƴŘ ƭŜǾŜƭ ŀƴŘ ǇǊƻǾƛŘŜ ŀƴŘ ƭŀȅ ǘƻǇǎƻƛƭΦ 

¢ƘŜǊŜ Ƴŀȅ ōŜ ƛƴǘŜǊǾŀƭ ōŜǘǿŜŜƴ ǘƘŜ ōŀŎƪŦƛƭƭƛƴƎ ŀƴŘ ǘƻǇ ǎƻƛƭƛƴƎΦ LŦ ǎƻ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǘŜƳǇƻǊŀǊȅ 
ǿƻƻŘŜƴ ǊƻǳǘŜ ƳŀǊƪŜǊǎ ŀƴŘ ŜǊŜŎǘ ǘƘŜǎŜ ŀǎ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ wŜǇǊŜǎŜƴǘŀǘƛǾŜΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŎŀōƭŜ ŎƻǾŜǊ ǘƛƭŜǎΦ ¢ƘŜǎŜ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǇǊŜπŎŀǎǘ ŎƻƴŎǊŜǘŜ ǘȅǇŜΣ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ 
5Lb пмнп ŀƴŘ ŜƴƎǊŀǾŜŘ 9[9/¢wL/L¢¸ ƻǊ ƻǘƘŜǊ ǎǳƛǘŀōƭŜ ǎȅƳōƻƭΦ 

/ŀōƭŜ ǊƻǳǘŜ ƳŀǊƪŜǊ Ǉƻǎǘǎ ǎƘŀƭƭ ōŜ ǘƻ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀƴŘ ŦƛǘǘŜŘ ǿƛǘƘ ǇŜǊƳŀƴŜƴǘƭȅ ŜƴƎǊŀǾŜŘ ƭŀōŜƭ 
ǎƘƻǿƛƴƎ ƭŜƎŜƴŘ 5!bD9wΣ 9[9/¢wL/![ /!.[9Φ ¢ƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǾƻƭǘŀƎŜ ŀƴŘ ŘŀƴƎŜǊ ǎȅƳōƻƭ ƻŦ ƭƛƎƘǘƴƛƴƎ 
ǎǘǊƻƪŜΣ ƭŜƎŜƴŘ ǘƻ ōŜ ƛƴ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜΦ 

¢ƘŜ ƎŜƴŜǊŀƭ ǊƻǳǘƛƴƎ ƻŦ ŎŀōƭŜǎ ƛǎ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜ /ƻƴǘǊŀŎǘ 5ǊŀǿƛƴƎǎΣ ōǳǘ ǘƘŜ Ŧƛƴŀƭ ǊƻǳǘŜǎ ǎƘŀƭƭ ōŜ ŀƎǊŜŜŘ 
ǿƛǘƘ ǘƘŜ 9ƴƎƛƴŜŜǊ ōŜŦƻǊŜ ŀƴȅ ǿƻǊƪ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŎŀōƭŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŎƻƳƳŜƴŎŜŘΦ !ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ 
ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǎǘǊƛŎǘ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ 

!ƭƭ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜǎ ƻŦ ǘƘŜ ǎŀƳŜ ŎƛǊŎǳƛǘ ǎƘŀƭƭ ōŜ ƎǊƻǳǇŜŘ ƛƴ ǘǊŜŦƻƛƭ ŀƴŘ ǎŜŎǳǊŜŘΦ 
Cable ducts 

Lƴ ǊƻŀŘ ŎǊƻǎǎƛƴƎǎΣ ǇǳƳǇ ǎǘŀǘƛƻƴ ŦƭƻƻǊǎΣ ŜǘŎΦΣ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ƭŀƛŘ ǇǊƻǘŜŎǘŜŘ ƛƴ ŎŀōƭŜ ŘǳŎǘǎΣ ǿƘƛŎƘ ǿƛƭƭ 
ōŜ t±/ ŘǳŎǘǎΦ ¢Ƙƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŘŜǘŀƛƭǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ t±/ ŘǳŎǘǎ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎΦ 

¢ƘŜ ƭŀǘŜǎǘ ƛǎǎǳŜǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ !{¢a ό!ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ŦƻǊ ¢ŜǎǘƛƴƎ ŀƴŘ aŀǘŜǊƛŀƭǎύ ŀƴŘ .{ 
ǎǘŀƴŘŀǊŘǎΣ ǎƘŀƭƭ ŀǇǇƭȅ ŀƴŘΣ ōŜ ŘŜŜƳŜŘ ǘƻ ōŜ ƛƴǘŜƎǊŀƭ ǇŀǊǘǎ ƻŦ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ 

t±/ /ŀōƭŜ ŘǳŎǘǎ 

 

!{¢a 5нрспπто! {ƻƭǾŜƴǘ 

!{¢a тфн 5Ŝƴǎƛǘȅ όǿƛǘƘƻǳǘ ŦƛƭƭŜǊύ ŀǇǇǊΦ мΦп ƎκŎƳш 

L{h wмтпπ9 aƻŘǳƭǳǎ ƻŦ ǾƛǎŎƻǎƛǘȅ ртπтл 

!{¢a 5мтлу aƻŘǳƭǳǎ ƻŦ ŜƭŀǎǘƛŎƛǘȅ нтπонллл ƪtŀκŎƳч 

!{¢a 5ннпл IŀǊŘƴŜǎǎ {ƘƻǊŜ 5 улπур 

 

!{¢a /нурр WƻƛƴǘƛƴƎ tǊƻŎŜŘǳǊŜ 



 

слс 

 

.{ млнπ/ {ƻŦǘŜƴƛƴƎ tƻƛƴǘ умπуоϲ/ 

¢ŜƴŘŜǊŜǊ ŀǇǇƭȅƛƴƎ ŀƴȅ ƻǘƘŜǊ ǎǘŀƴŘŀǊŘǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜǎŜ ŦƻǊ ŀǇǇǊƻǾŀƭ ƛƴ Ƙƛǎ ǇǊƻǇƻǎŀƭΦ ¢ŜƴŘŜǊŜǊǎ 
ǎƘŀƭƭ ǎǇŜŎƛŦȅ ŦǳƭƭȅΣ ǘƘŜ t±/ ōŜƛƴƎ ǳǎŜŘΦ ¢ƘŜ ŎƻƭƻǊ ǎƘŀƭƭ ōŜ ƎǊŜȅΦ 

¢ƘŜ ƳŀǘŜǊƛŀƭǎ ǎƘŀƭƭΣ ǿƛǘƘƻǳǘ ŘŜǘǊƛƳŜƴǘΣ Ƴŀƛƴǘŀƛƴ ǘƘŜƛǊ ǇƘȅǎƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǘƘǊƻǳƎƘƻǳǘ ŀ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ ƻŦ πнлϲ/ ǘƻ Ҍулϲ/Φ 

5ǳŎǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƴƻƳƛƴŀƭ ƛƴǎƛŘŜ ŘƛŀƳŜǘŜǊǎ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мрлΣ млл ŀƴŘ рл ƳƳΣ ǿƛǘƘ 
ŀ ǘƻƭŜǊŀƴŎŜ ƻŦ ҕлΦн ƳƳΦ 

¢ƘŜ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎ ǎƘŀƭƭ ōŜ ƳƛƴƛƳǳƳ пΦр ƳƳ ŦƻǊ ǘƘŜ мрл ƳƳ ŘǳŎǘǎΣ оΦн ƳƳ ŦƻǊ ǘƘŜ млл ƳƳ ŘǳŎǘǎ 
ŀƴŘ мΦф ƳƳ ŦƻǊ ǘƘŜ рл ƳƳ ŘǳŎǘǎΦ 

{ǘǊŀƛƎƘǘ ŘǳŎǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ƭŜƴƎǘƘǎ ƻŦ с ƳΣ ǿƛǘƘ ŀ ǎƻŎƪŜǘ ŀǘ ƻƴŜ ŜƴŘ ŀƴŘΣ ǘƘŜ ƻǘƘŜǊ ŜƴŘ 
ōŜǾŜƭŜŘ ƻƴ ǘƘŜ ƛƴǎƛŘŜ ŀƴŘ ƻǳǘǎƛŘŜΦ 

.ŜƴŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ прϲ ŀƴŘ флϲ ŀƴƎƭŜǎΦ .ŜƴŘǎ ŦƻǊ мрл ŀƴŘ млл ƳƳ ŘǳŎǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǿƛǘƘ ǘǿƻ ōŜƴŘƛƴƎ ǊŀŘƛǳǎΣ ǾƛȊΦ нрлл ŀƴŘ рлл ƳƳΦ .ŜƴŘǎ ŦƻǊ рл ŀƴŘ нр ƳƳ ŘǳŎǘǎΣ ǎƘŀƭƭ ƘŀǾŜ ŀ ǊŀŘƛǳǎ 
ƻŦ рлл ƳƳΦ !ƭƭ ōŜƴŘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ǎƻŎƪŜǘΦ 

hπǊƛƴƎǎ ƻŦ ŀ ǎǳƛǘŀōƭŜ ǊǳōōŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΣ ŦƛǘǘƛƴƎ ǘƻ ǘƘŜ ǎƻŎƪŜǘǎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎƛȊŜǎ ƻŦ ŘǳŎǘǎΦ 
¢ƘŜ hπǊƛƴƎ ǎƘŀƭƭ ƎƛǾŜ ǿŀǘŜǊǘƛƎƘǘ ǎŜŀƭ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ŘǳŎǘǎ ōŜƛƴƎ ǎǇƭƛŎŜŘ ǘƻƎŜǘƘŜǊΦ 

tƭǳƎǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŦƛǘǘƛƴƎ ƛƴΣ ŀƭƭ ǎƛȊŜǎ ƻŦ ŘǳŎǘǎΦ ¢ƘŜȅ ǎƘŀƭƭ ǇǊŜǾŜƴǘ ǘƘŜ ŜƴǘǊȅ ƻŦ ǿŀǘŜǊ ƻǊ ǎƻƛƭΦ 

¢ƘŜ t±/ ǳǎŜŘ ǎƘŀƭƭΣ ŀƳƻƴƎ ƻǘƘŜǊǎΣ ŦǳƭŦƛƭƭ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

¢ŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘ όо ƳƛƴǳǘŜǎύ рлπсл bκƳƳч 

¢ŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘΣ ŜȄǘǊŀǇƻƭŀǘŜŘ рл ȅŜŀǊǎ      ƳƛƴΦ нр bκƳƳч 

[ƻƴƎπǘŜǊƳ ǘŜƴǎƛƭŜ ǎǘǊŜǎǎ ƳƛƴΦ мл bκƳƳч 

/ƻƳǇǊŜǎǎƛǾŜ ǎǘǊŜƴƎǘƘ тр bκƳƳч 

aŀȄƛƳǳƳ ǘƻǘŀƭ ǇƛƎƳŜƴǘ ŀƴŘ ŦƛƭƭŜǊ ŎƻƴǘŜƴǘ    р҈ 

5ǳŎǘǎ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǎǘƻǊŜŘ ƛƴ ŘƛǊŜŎǘ ǎǳƴƭƛƎƘǘ ŦƻǊ ƭƻƴƎ ǇŜǊƛƻŘǎΦ 5ǳŎǘǎ ǎƘŀƭƭ ōŜ ǎǘƻǊŜŘ 
ǎƻ ǘƘŀǘ ǎŀƎƎƛƴƎ ƻǊ ōŜƴŘƛƴƎ ƛǎ ŀǾƻƛŘŜŘΦ 

5ǳŎǘǎ ǎƘŀƭƭ ōŜ ŎƭŜŀǊƭȅ ŀƴŘ ƛƴŘŜƭƛōƭȅ ƳŀǊƪŜŘ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΥ 

5ǳŎǘ ŘƛŀƳŜǘŜǊ 

aŀƴǳŦŀŎǘǳǊŜǊΩǎ ŎƻŘŜ ƻǊ ǘǊŀŘŜ ƳŀǊƪ 

!ŎŎŜǎǎƻǊƛŜǎ Ƴŀȅ ōŜ ŎƻŘŜ ƳŀǊƪŜŘΦ ¢ƘŜ ǇǊƻŎŜǎǎ ƻŦ ƳŀǊƪƛƴƎ ǎƘŀƭƭ ƴƻǘ ǇǊƻŘǳŎŜ ŀƴȅ ƴƻǘŎƘƛƴƎΦ 

¢ŜƴŘŜǊŜǊǎ ǎƘŀƭƭ ǇǊƻǾƛŘŜ Ŧǳƭƭ ŘƻŎǳƳŜƴǘŀǘƛƻƴΣ ǊŜƎŀǊŘƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ǇǊŀŎǘƛŎŜǎ ŦƻǊ ƛƴǎǘŀƭƭƛƴƎ ŀƴŘ 
ǎǇƭƛŎƛƴƎ ŘǳŎǘǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘŜǊƳƛƴŀǘƛƴƎ ǘƘŜƳ ƛƴ ƘŀƴŘƘƻƭŜǎΦ 

Cable ray work 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƴŘ ŜǊŜŎǘ ŀƭƭ ǊŜǉǳƛǊŜŘ ŎŀōƭŜ ǘǊŀȅ ǿƻǊƪΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ Ǉƻƛƴǘǎ ŀǊŜ ǘƻ ōŜ 
ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘ ƛƴ ǎŜƭŜŎǘƛƴƎ ǊƻǳǘŜǎΥ 

bǳƳōŜǊ ƻŦ ŘǊƛǾŜ ǇƻǿŜǊ ŀƴŘ ŎƻƴǘǊƻƭ ŎŀōƭŜǎ ǘƻ ōŜ ƭƻŎŀǘŜŘ ƻƴ ŜŀŎƘ ŎŀōƭŜ ǘǊŀȅΤ 



 

слт 

 

¢ƘŜ ŀǾƻƛŘŀƴŎŜ ƻŦ ŜȄƛǎǘƛƴƎ ǇƛǇŜ ǿƻǊƪ ŀƴŘ ǇƛǇŜ ǿƻǊƪ ǊŜǉǳƛǊŜŘ ŦƻǊ ŦǳǘǳǊŜ ŜȄǘŜƴǎƛƻƴǎΤ 

¢ƘŜ ŀǾƻƛŘŀƴŎŜ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ŀǊŜŀǎ ƻŦ ƳŀŎƘƛƴŜǊȅΣ ǇƛǇŜǎΣ ŜǘŎΦΤ 

¢ƘŜ ŀǾƻƛŘŀƴŎŜ ƻŦ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀǊŜŀǎ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ ŜȄǘŜƴǎƛƻƴ ǘƻ ǘƘŜ ǇƭŀƴǘΤ 

¢ƘŜ ŀǾƻƛŘŀƴŎŜ ƻŦ ǳƴƴŜŎŜǎǎŀǊƛƭȅ ƭƻƴƎ Ǌǳƴǎ ƻŦ ŎŀōƭŜΦ 

¢ƘŜ ŎŀōƭŜ ǘǊŀȅǎ ǎƘƻǳƭŘ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǘŀƪŜ ŀƭƭ ŎŀōƭŜǎΣ ƛƴŎƭǳŘƛƴƎ ŦǳǘǳǊŜ ŜȄǘŜƴǎƛƻƴΦ /ŀōƭŜ ǘǊŀȅǎ ǎƘŀƭƭ ōŜ 
ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ƴƻǘ ƭŜǎǎ ǘƘŀƴ нΦл ƳƳ ǘƘƛŎƪΣ ǇŜǊŦƻǊŀǘŜŘ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΣ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀǇǇǊƻǾŜŘ ǘȅǇŜ 
ŦƛȄƛƴƎǎΦ 

¢Ǌŀȅǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƻǊǘŜŘ ōȅ ǇǳǊǇƻǎŜ ƳŀŘŜ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ōǊŀŎƪŜǘǎΣ ƻǊ ŎƘŀƴƴŜƭΦ .ǊŀŎƪŜǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ŀǘ ŀ ƳŀȄƛƳǳƳ ƻŦ мнлл ƳƳ ŎŜƴǘŜǊǎΦ 

.ŜƴŘǎ ŀƴŘ ǘŜŜǎ ǎƘŀƭƭ ōŜ ǇǊŜŦŀōǊƛŎŀǘŜŘ ŀƴŘ ƘŀǾŜ ŀƴ ƛƴǎƛŘŜ ǊŀŘƛǳǎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ олл ƳƳΣ ŀƴŘ ǿƘŜǊŜ ƭŀǊƎŜ 
ŎŀōƭŜǎ ŀǊŜ ǘƻ ōŜ ŀŎŎƻƳƳƻŘŀǘŜŘΣ ǊŀŘƛǳǎ ǎƘŀƭƭ ōŜ ǎǳŦŦƛŎƛŜƴǘ ǘƻ Ŧǳƭƭȅ ǎǳǇǇƻǊǘ ŎƻǊǊŜŎǘ ƳƛƴƛƳǳƳ ŎŀōƭŜ ǊŀŘƛǳǎΦ 

/ŀōƭŜǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǘǊŀȅǎ ōȅ ƳŜŀƴǎ ƻŦ ǇǳǊǇƻǎŜ ƳŀŘŜ ŦƛȄƛƴƎ ŎƭŀƳǇǎΦ /ŀōƭŜ ƭŀŘŘŜǊ ŀǎ ƻǇǇƻǎŜŘ ǘƻ ǘǊŀȅ ǿƛƭƭ 
ōŜ ŀŎŎŜǇǘŜŘ ŦƻǊ ƭŀǊƎŜ ŎŀōƭŜǎ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ ŀǇǇǊƻǾŀƭΦ 

!ƭƭ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǎŀŘŘƭŜŘ ƻǊ ŎƭŜŀǘŜŘ ƛƴ ǇƻǎƛǘƛƻƴΣ ŀǎ ǘƘŜȅ ŀǊŜ ƛƴǎǘŀƭƭŜŘ ŀƭƻƴƎ ǘƘŜ ǊƻǳǘŜΦ 

{ƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜǎ ƻŦ ǘƘŜ ǎŀƳŜ ŎƛǊŎǳƛǘ ǎƘŀƭƭ ōŜ ƭŀƛŘ ŀƴŘ ƳƻǳƴǘŜŘ ƛƴ ǇǳǊǇƻǎŜ ƳŀŘŜ ǘǊŜŦƻƛƭ ŎƭŜŀǘǎΦ 

tŀǊǘƛŎǳƭŀǊ ŎŀǊŜ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ƻƴ ǾŜǊǘƛŎŀƭ ǊƛǎŜ ǘǊŀȅΣ ǇǊƻǾƛŘƛƴƎ ŀŘŜǉǳŀǘŜ ŎŀōƭŜ ŦƛȄƛƴƎǎ ǘƻ ŜƴǎǳǊŜ ŘƛǎǘǊƛōǳǘƛƻƴ 
ƻŦ ƭƻŀŘ ŀƴŘ ǎŜŎǳǊƛǘȅΦ 
Conduit systems 

!ƭƭ ŎƻƴŘǳƛǘ ŀƴŘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƻŦ t±/ ƻǊ Ƙƻǘ ŘƛǇ ƎŀƭǾŀƴƛȊŜŘΦ /ƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ 
ƻŦ ǘƘŜ ǿŀƭƭ ƻǊ ŎƻƴŎŜŀƭŜŘ ƛƴ ǘƘŜ ŦƭƻƻǊ ǎŎǊŜŜŘ ǿƘŜƴ ǘƘŜȅ ŎǊƻǎǎ ǘƘŜ ŦƭƻƻǊΦ 

/ƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ Ǌǳƴ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜǎ ƻǊ ǎǳƴƪ ŀǎ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ōŜ ƴŜŀǘƭȅ ŀǊǊŀƴƎŜŘ ŀƴŘΣ ǿŀȅǎ ǎƘŀƭƭ 
ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀŘŘƛǘƛƻƴŀƭ ŎƻƴŘǳƛǘǎ ŀǘ ŀƭƭ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻŀǊŘǎΦ ¢ƘŜ ǎƛȊŜǎ ƻŦ ŎƻƴŘǳƛǘǎ ǳǎŜŘ ǎƘŀƭƭ ōŜ 
ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎŀōƭŜǎ ǘƻ ōŜ ŘǊŀǿƴ ƛƴΣ ŀǎ ǎŎƘŜŘǳƭŜŘ ƛƴ ǘƘŜ L9/ ǊŜƎǳƭŀǘƛƻƴǎ ƻǊ ŀǎ 
ǎǇŜŎƛŦƛŜŘ ŦƻǊ ŀ ǇŀǊǘƛŎǳƭŀǊ ǇƻǎƛǘƛƻƴΣ ōǳǘ ƛƴ ƴƻ ŎŀǎŜ ǎƘŀƭƭ ŎƻƴŘǳƛǘǎ ǎƳŀƭƭŜǊ ǘƘŀƴ нл ƳƳ ŘƛŀƳŜǘŜǊ ōŜ 
ǳǎŜŘΦ {ǳƴƪ ŀƴŘ ŎƻƴŎŜŀƭŜŘ ŎƻƴŘǳƛǘ ǎȅǎǘŜƳ ǎƘŀƭƭ ǎǳǇǇƻǊǘ ŦƛǘǘƛƴƎǎ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ƻŦ ŀƴȅ ŦŀƭǎŜ ŎŜƛƭƛƴƎΦ 

!ƭƭ ŎƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴƴŜǊ ŀƴŘ ŀǊǊŀƴƎŜŘ ǿƛǘƘ ŀŘŜǉǳŀǘŜ ǾŜƴǘƛƭŀǘƛƻƴ ŀƴŘ 
ŘǊŀƛƴŀƎŜ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅΦ ²ƘŜǊŜ ǇǊŀŎǘƛŎŀōƭŜΣ ŀƭƭ ōŜƴŘǎ ƻǊ ǎŜǘǎ ǎƘŀƭƭ ōŜ ŦƻǊƳŜŘ ƛƴ ǘƘŜ ŎƻƴŘǳƛǘ 
ƛǘǎŜƭŦΦ LƴŀŎŎŜǎǎƛōƭŜ ƧǳƴŎǘƛƻƴ ōƻȄŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘΦ ¢ƘŜ ǊŀŘƛǳǎ ƻŦ ōŜƴŘǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ ǘƘŀǘ 
ƎƛǾŜƴ ƛƴ ǘƘŜ ƭŀǘŜǎǘ L9/ ǿƛǊƛƴƎ ǊŜƎǳƭŀǘƛƻƴǎΦ 

¢ƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ŎƻƴŘǳƛǘ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ǎǿŀōōŜŘ ǘƘǊƻǳƎƘΣ ǘƻ ǊŜƳƻǾŜ ŀƴȅ ƭƻƻǎŜ 
ƳŀǘǘŜǊ ƻǊ ŘƛǊǘΣ ōŜŦƻǊŜ ŎŀōƭŜǎ ŀǊŜ ŘǊŀǿƴ ƛƴΦ ²ƘŜǊŜ ŎƻƴŘǳƛǘǎ ŎƻƴƴŜŎǘ ǘƻ ǎǿƛǘŎƘ ōƻȄŜǎΣ ŘǊŀǿπƛƴ ōƻȄŜǎΣ 
ŜǘŎΦΣ ǘƘŜ ŎƻƴŘǳƛǘǎ Ƴǳǎǘ ƘŀǾŜ ŀ ƳŀŎƘƛƴŜŘ ŦŀŎŜŘ ǎƻŎƪŜǘ ǎŎǊŜǿŜŘ ƻƴǘƻ ǘƘŜ ŜƴŘ ǿƘƛŎƘΣ ǿƘŜƴ 
ǘƛƎƘǘŜƴŜŘ ƛǎ ŦƭǳǎƘ ǿƛǘƘ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ōƻȄΦ ¢ƘŜ ŎƻƴŘǳƛǘ ƛǎ ǘƘŜƴ ǘƻ ōŜ ǎŜŎǳǊŜŘ ǘƻ ǘƘŜ ŀǇǇŀǊŀǘǳǎ 
ōȅ ƳŜŀƴǎ ƻŦ ŀ ƘŜȄŀƎƻƴ ǎƳƻƻǘƘ ōƻǊŜ ōǊŀǎǎ ōǳǎƘ ǎŎǊŜǿŜŘ ŦǊƻƳ ǘƘŜ ƛƴǎƛŘŜ ƻŦ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ƛƴǘƻ ǘƘŜ 
ŎƻƴŘǳƛǘ ǎƻŎƪŜǘΣ ƛƴ ƻǊŘŜǊ ǘƻ ƳŀƪŜ ŀ ǎƻǳƴŘ ŀƴŘ ǘƛƎƘǘ ƳŜŎƘŀƴƛŎŀƭ ƧƻƛƴǘΦ 

{ǳǊŦŀŎŜ Ǌǳƴ ŎƻƴŘǳƛǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƻǊǘŜŘ ŀǘ ƛƴǘŜǊǾŀƭǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŎƘŜŘǳƭŜΥ 

 

{ƛȊŜ LƴǘŜǊǾŀƭ 

нл ƳƳ мΦн Ƴ 



 

слу 

 

нр ƳƳ нΦл Ƴ 

он ƳƳ нΦр Ƴ 

²ƘŜǊŜ ōŜƴŘǎ ŀƴŘ ǎŜǘǎ ƻŎŎǳǊ ƛƴ ǘƘŜ ŎƻƴŘǳƛǘ ǊǳƴΣ ǘƘŜ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ŦŀǎǘŜƴŜŘ ŀǘ ŀ ŘƛǎǘŀƴŎŜ 
ƻŦ ннр ƳƳ ŜƛǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ ŘƛǾŜǊǎƛƻƴΦ 

{ǘŀƴŘŀǊŘ ƧǳƴŎǘƛƻƴ ƻǊ ŀŘŀǇǘŀōƭŜ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀǘ ŀƭƭ ƧǳƴŎǘƛƻƴǎ ŀƴŘ ŀǘ ǎƘŀǊǇ ŎƘŀƴƎŜǎ ƻŦ 
ŘƛǊŜŎǘƛƻƴ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ŀƴȅ ǎǇŜŎƛŀƭ Ǉƻǎƛǘƛƻƴǎ ǿƘŜǊŜ ǘƘŜ 9ƴƎƛƴŜŜǊ Ŏŀƭƭǎ ŦƻǊ ǘƘŜƳΦ 

hƴƭȅ Ŏƻƴǘƛƴǳƻǳǎ ƭŜƴƎǘƘǎ ƻŦ ōǳǊƛŜŘ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ōŜǘǿŜŜƴ ōƻȄŜǎΣ ƴƻ Ƨƻƛƴǘ ōƻȄŜǎ ōŜƛƴƎ 
ŀƭƭƻǿŜŘ ƛƴ ǘƘŜ ŦƭƻƻǊ ǎŎǊŜŜŘǎΦ /ƻƴŘǳƛǘ ŎǊƻǎǎƛƴƎ ŜȄǇŀƴǎƛƻƴ Ƨƻƛƴǘǎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŎƻǳǇƭƛƴƎǎ ƻŦ 
ŀǇǇǊƻǾŜŘ ƳŀƴǳŦŀŎǘǳǊŜ ǿƛǘƘ ŀƴ ŜŀǊǘƘƛƴƎ ŎƭƛǇ ŀǘ ŜŀŎƘ ǎƛŘŜ ƻŦ ǘƘŜ ŎƻǳǇƭƛƴƎ ŎƻƴƴŜŎǘŜŘ ōȅ ǘƘŜ ŎƻǊǊŜŎǘ 
ǎƛȊŜ ƻŦ ǘƛƴƴŜŘ ŎƻǇǇŜǊ ǎǘǊŀƴŘŜŘ ǿƛǊŜΦ 

¢ƘŜ ŜƴŘǎ ƻŦ ŎƻƴŘǳƛǘ ƭŀƛŘ ƻǊ ǎŜǘ ƛƴ ŦƻǊƳǿƻǊƪΣ ǇǊƛƻǊ ǘƻ ŎƻƴŎǊŜǘƛƴƎ ǎƘŀƭƭ ōŜ ǘŜƳǇƻǊŀǊƛƭȅ ǎŜŀƭŜŘ ƻŦŦΣ 
ǿƛǘƘ ŀ ŎƻǳǇƭŜǊ ŀƴŘ ŀ ǎƻƭƛŘ ōǊŀǎǎ ǇƭǳƎΦ 

bƻ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ǘƘŜ ŜȄǘŜǊƛƻǊ ǎǳǊŦŀŎŜ ƻŦ ōǳƛƭŘƛƴƎǎ ǿƛǘƘƻǳǘ ǘƘŜ ǿǊƛǘǘŜƴ ŀǇǇǊƻǾŀƭ ƻŦ 
ǘƘŜ 9ƴƎƛƴŜŜǊΦ !ƭƭ ŜȄǘŜǊƛƻǊ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǊŜŀǊ ŀŎŎŜǎǎΦ 

CƛȄƛƴƎ ǘƻ ǎǳǊŦŀŎŜǎ ƻŦ ǿŀƭƭǎ ǎƘŀƭƭ ōŜ ōȅ ƳŜŀƴǎ ƻŦ ǎǇŀŎŜǊ ōŀǊ ǎŀŘŘƭŜǎΣ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘ ōȅ ǎŎǊŜǿǎΦ ²ƘŜǊŜ 
ŎƻƴŘǳƛǘǎ ŀǊŜ ŎƻƴŎŜŀƭŜŘ ƻǊ ƭŀƛŘ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴ ŦƭƻƻǊǎΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ ƘŜƭŘ ƛƴ Ǉƻǎƛǘƛƻƴ ǿƛǘƘ ǎǳōǎǘŀƴǘƛŀƭ 
ŦƛȄƛƴƎǎ ƻŦ ƳŀƪŜ ŀƴŘ ǇŀǘǘŜǊƴ ǘƻ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

/ƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎŎǊŜǿŜŘ ǇŀǘǘŜǊƴΣ ƎŀƭǾŀƴƛȊŜŘ ōȅ ǘƘŜ Ƙƻǘ ǇǊƻŎŜǎǎΦ !ƭƭ ŎƻƴŘǳƛǘ ŦƛǘǘƛƴƎǎ ƴƻǘ 
ŎŀǊǊȅƛƴƎ ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ Ŧƭŀǘ ŎƻǾŜǊǎΣ ŦƛȄŜŘ ƛƴ Ǉƻǎƛǘƛƻƴ ǿƛǘƘ ǊƻǳƴŘ ƘŜŀŘ ōǊŀǎǎ 
ǎŎǊŜǿǎΦ bŜƻǇǊŜƴŜ ƎŀǎƪŜǘǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ƻƴ ŀƭƭ ŦƛǘǘƛƴƎǎΦ 

!ŘŀǇǘŀōƭŜ ōƻȄŜǎ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ƻŦ ƳƛƴƛƳǳƳ о ƳƛƭƭƛƳŜǘŜǊǎ ǎƘŜŜǘ ǎǘŜŜƭ ƻǊ ōŜǎǘ ǉǳŀƭƛǘȅ Ŏŀǎǘ 
ƛǊƻƴΣ ŦƛƴƛǎƘŜŘ ŀǎ ǇǊŜǾƛƻǳǎƭȅ ŘŜǘŀƛƭŜŘ ŦƻǊ ŎƻƴŘǳƛǘ ōƻǊŜǎΣ ŀƴŘ ǎƛȊŜŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǳƴŘǳŜ ǇŀŎƪƛƴƎ ƻŦ 
ŎŀōƭŜǎ ƛƴ ǘƘŜƳΦ 

²ŜŀǘƘŜǊǇǊƻƻŦ ōƻȄŜǎ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƻǳǘŘƻƻǊǎ ŀƴŘΣ ǿƘŜǊŜ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻǊ ŘǊŀǿƛƴƎǎΦ 

/ƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǎǳŎƘ ŀǎ ǘƻ ǇŜǊƳƛǘ ŎƻƳǇƭŜǘŜ ǊŜǿƛǊƛƴƎΣ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ǘƻ ŎŀǊǊȅ ƻǳǘ 
ōǳƛƭŘŜǊǎ ǿƻǊƪǎΦ bƻ {ƛƴƎƭŜ ŎƻƴŘǳƛǘ ǎŜǊǾƛƴƎ ǎƛƴƎƭŜ ǇƘŀǎŜ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎΣ ƭƛƎƘǘƛƴƎ Ǉƻƛƴǘǎ ŀƴŘ ǎǿƛǘŎƘŜǎ 
ǎƘŀƭƭ Ŏƻƴǘŀƛƴ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǇƘŀǎŜΦ 

²ƛǊƛƴƎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǘƘŜ ƭƻƻǇƛƴƎπƛƴ ǎȅǎǘŜƳ ŀƴŘ ƴƻ Ƨƻƛƴǘǎ ƻǘƘŜǊ ǘƘŀƴ ŀǘ ƭƻƻǇƛƴƎπƛƴ Ǉƻƛƴǘǎ 
ǿƛƭƭ ōŜ ŀƭƭƻǿŜŘΦ 

Flexible conduit 

²ƘŜǊŜ ǘƘŜ ŎƻƴŘǳƛǘ ǎȅǎǘŜƳ ǘŜǊƳƛƴŀǘŜǎ ŀǘ ŀƴȅ ŜǉǳƛǇƳŜƴǘ ǊŜǉǳƛǊƛƴƎ ŀ ƴƻƴπǊƛƎƛŘ ŎƻƴƴŜŎǘƛƻƴΣ ŀ 
ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻŦ ǘƘŜ t±/ ƻǊ t±/ ǎƘŜŀǘƘŜŘ ƳŜǘŀƭƭƛŎ ǘȅǇŜΣ Ŧǳƭƭȅ ǿŀǘŜǊǘƛƎƘǘ ǿƛǘƘ 
ǇǳǊǇƻǎŜ ƳŀŘŜ ŎƻƴƴŜŎǘƛƻƴ ŀŘŀǇǘƻǊǎΦ 

9ŀŎƘ ŦƭŜȄƛōƭŜ ŎƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ плл ƳƳ ƭŜƴƎǘƘ ƻŦ ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘΣ ŀƴŘ ŀ 
ǎŜǇŀǊŀǘŜ ŜŀǊǘƘ ŎƻƴŘǳŎǘƻǊ ǎƘŀƭƭ ōŜ Ǌǳƴ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴŘǳƛǘΣ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭǎ ƛƴ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǘƘŜ ŦƛȄŜŘ ŎƻƴŘǳƛǘ ǊǳƴΦ ¢ƘŜ ƳŜǘŀƭƭƛŎ ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ŀǎ ŀƴ ŜŀǊǘƘ 
Ŏƻƴǘƛƴǳƛǘȅ ŎƻƴŘǳŎǘƻǊΦ 

Cable trunking 



 

слф 

 

¢ƘŜ ǘǊǳƴƪƛƴƎ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ƘŜŀǾȅ Řǳǘȅ ǊƛƎƛŘ ǳƴǇƭŀǎǘƛŎƛǎŜŘ t±/Σ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎŜƭŦπ 
ŜȄǘƛƴƎǳƛǎƘƛƴƎΣ ŀƴŘ ǎƘŀƭƭ ōŜ ǳƴŀŦŦŜŎǘŜŘ ōȅ ǎǳƴƭƛƎƘǘ ƻǊ ǿŀǘŜǊΦ ¢ƘŜ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ 
Ŏƻƴǘƛƴǳƻǳǎ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ƻŦ срϲ/Φ 9ŀŎƘ ƭŜƴƎǘƘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ 
ŎƻƴƴŜŎǘƛƻƴ ǎƭŜŜǾŜǎ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ƧƻƎƎƭŜŘ ǎƛŘŜǎ ǘƻ ŀƭƭƻǿ ŦƭǳǎƘ ŦƛǘǘƛƴƎΦ 

9ŀŎƘ ƭŜƴƎǘƘ ǘǊǳƴƪƛƴƎ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ Ŝŀǎƛƭȅ ǊŜƳƻǾŀōƭŜ ŎƻǾŜǊǎΣ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ǘǊǳƴƪƛƴƎ ōȅ ŀƴ 
ŜŦŦƛŎƛŜƴǘ ǎŎǊŜǿ ǘȅǇŜ ŦƛȄƛƴƎΦ 

¢ƘŜ ǘǊǳƴƪƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜΣ ǿƛǘƘ ǇǳǊǇƻǎŜ ƳŀŘŜ ŀƴƎƭŜΣ ŀƴŘ ǎŜǘ ŀŎŎŜǎǎƻǊƛŜǎ ŘŜǎƛƎƴŜŘ ǘƻ 
ŀŦŦƻǊŘ Ŝŀǎȅ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦΣ ŀƴŘ ǘƻ ŀǾƻƛŘ ǘƛƎƘǘ ǊƛƎƘǘ ŀƴƎƭŜ ōŜƴŘǎ ƛƴ ǘƘŜ ŎƛǊŎǳƛǘ ŎŀōƭŜǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ 
ǘǊǳƴƪƛƴƎΦ !ƭƭ ǘǊǳƴƪƛƴƎ ŀŎŎŜǎǎƻǊƛŜǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǊŜƳƻǾŀōƭŜ ŎƻǾŜǊǎΦ bƻ ǎƛǘŜ ƳŀŘŜ ƳƛǘǊŜŘ 
Ƨƻƛƴǘǎ ƛǎ ŀƭƭƻǿŜŘΦ 

²ƘŜǊŜ ŎŀōƭŜ ǘǊǳƴƪƛƴƎ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ǾŜǊǘƛŎŀƭ ǊǳƴǎΣ ŜŦŦƛŎƛŜƴǘ ŎƛǊŎǳƛǘ ŎŀōƭŜ ŎƭŀƳǇǎ ŀǊŜ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ 
ŀǘ ƴƻǘ ƎǊŜŀǘŜǊ ǘƘŀƴ рлл ƳƳ ƛƴǘŜǊǾŀƭǎΦ 

¢ƘŜ ŎƻƳǇƭŜǘŜ ǘǊǳƴƪƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŜƭŜŎǘǊƛŎŀƭƭȅ ŎƻƴǘƛƴǳƻǳǎΣ ŀƴŘ ŜŀŎƘ ƭŜƴƎǘƘ ƻŦ ǘǊǳƴƪƛƴƎ ǎƘŀƭƭ 
ōŜ ōƻƴŘŜŘ ǘƻ ǘƘŜ ƴŜȄǘ ƻǊ ŀŘƧŀŎŜƴǘ ƭŜƴƎǘƘ ŀƴŘ ǘƻ ŜǉǳƛǇƳŜƴǘ ōȅ ŀƴ ŜŦŦƛŎƛŜƴǘ ŎƻǇǇŜǊ ōƻƴŘƛƴƎ ǎǘǊƛǇ 
ŀƴŘ ōǊŀǎǎ ǎŎǊŜǿǎΣ ƴǳǘ ŀƴŘ ǎŎǊŀǇƛƴƎ ǇŀǘǘŜǊƴ ǿŀǎƘŜǊΦ 

!ƭƭ ǘǊǳƴƪƛƴƎ ǎƘŀƭƭ ōŜ ƻŦ ŀŘŜǉǳŀǘŜ ǎƛȊŜ ǘƻ ǎǳƛǘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎŀōƭŜǎ ǇŀǎǎƛƴƎ ǘƘǊƻǳƎƘ ƛǘ ōǳǘΣ ŀǎ ŀ 
ƳƛƴƛƳǳƳΣ ǘƘŜ ǎƛȊŜ ǎƘƻǳƭŘ ōŜ рл ƳƳ ōȅ рл ƳƳΦ !ƭƭ ōŜƴŘǎΣ ǘŜŜǎ ŀƴŘ ƛƴǘŜǊǎŜŎǘƛƻƴǎ ǘƻ ōŜ ƻŦ ǘƘŜ ƎǳǎǎŜǘ 
ǘȅǇŜ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ ǘƘŜ ƳŀƪŜǊ ƻŦ ǘƘŜ ǘǊǳƴƪƛƴƎ ŀƴŘ ǘƻ ǎƛƳƛƭŀǊ ǎǘŀƴŘŀǊŘΦ ¢ƘŜ ǘǊǳƴƪƛƴƎ ǎƘŀƭƭ 
ōŜ ŦƛȄŜŘ ǘƻ ǘƘŜ ǿŀƭƭǎ ŀƴŘ ŎŜƛƭƛƴƎǎ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǎŜŎǳǊŜ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ŦŀǎǘŜƴƛƴƎ ǘƻ ōŜ ŀǇǇǊƻǾŜŘ 
ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

Socket outlets 

{ƻŎƪŜǘ ƻǳǘƭŜǘǎ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ²ƻǊƪǎ ŎƻǾŜǊŜŘ ōȅ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴΣ ǎƘŀƭƭ ŀƭƭ ōŜ ƻŦ 
ǘƘŜ ǿŀǘŜǊǇǊƻƻŦ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ǘȅǇŜΣ ŀƴŘ ǎƘŀƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ƳƻǳƴǘŜŘ мΦол Ƴ ŀƴŘ лΦол Ƴ ŀōƻǾŜ 
ŦƭƻƻǊ ƭŜǾŜƭ ŀǎ ŦƻƭƭƻǿǎΥ 

нр ±ƻƭǘΣ р !Σ н Ǉƛƴ Ҍ ŜŀǊǘƘΣ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ L9/ олфπнκумΣ ŎƻƭƻǊ ŎƻŘŜŘ ŀƴŘ ŎƻƳǇƭŜǘŜΣ ǿƛǘƘ 
ƳŀǘŎƘƛƴƎ ŎƻƭƻǊ ŎƻŘŜŘ ǇƭǳƎǎΦ 

нрл ±ƻƭǘΣ мс !Σ н ŎƛǊŎǳƭŀǊ Ǉƛƴ Ҍ ŜŀǊǘƘΣ ǘȅǇŜ {ŎƘǳƪƻ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎΦ LƴŘƻƻǊ ƭƻŎŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ǎǘƻǊŜ ǊƻƻƳΣ ōŀǘƘ 
ǊƻƻƳ ŀƴŘ ƻŦŦƛŎŜ ǎƘŀƭƭ ƘŀǾŜ ƴƻƴπŎƻǊǊƻŘƛōƭŜ ƳŜǘŀƭ ŦŀŎŜΦ !ƭƭ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ǘƻ ōŜ ǿƛǊŜŘ ŀǎ ǇŀǊǘ ƻŦ ǊƛƴƎ Ƴŀƛƴ 
ǎȅǎǘŜƳΣ ŀƴŘ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ƳŀǘŎƘƛƴƎ ǇƭǳƎ ŀƭƭ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ L9/ олфπнκумΦ 

оул ±ƻƭǘΣ ол !Σ ¢t ϧ b ŀƴŘ 9Σ ƴƻǘ ǎǿƛǘŎƘŜŘ ƴƻǊ ƳŜŎƘŀƴƛŎŀƭƭȅ ƛƴǘŜǊƭƻŎƪŜŘΦ 9ŀŎƘ ǎƻŎƪŜǘ ƻǳǘƭŜǘ ǎƘŀƭƭ ōŜ 
ǎǳǇǇƭƛŜŘ Ǿƛŀ ŎǳǊǊŜƴǘ ƻǇŜǊŀǘŜŘ ŜŀǊǘƘ ƭŜŀƪŀƎŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ƳƻǳƴǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǎŜŎǘƛƻƴ ƻŦ ƭƻŎŀƭ 
ǎǿƛǘŎƘƎŜŀǊκƳƻǘƻǊ ŎƻƴǘǊƻƭκŘƛǎǘǊƛōǳǘƛƻƴ ǇŀƴŜƭΦ !ƭƭ ǎƻŎƪŜǘ ƻǳǘƭŜǘǎ ǘƻ ƘŜ ŀǎ ǇŀǊǘ ƻŦ ǊƛƴƎ Ƴŀƛƴ ǎȅǎǘŜƳ ŀƴŘ 
ǎǳǇǇƭƛŜŘ ǿƛǘƘ ƳŀǘŎƘƛƴƎ ǇƭǳƎ ŀƭƭ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ L9/ олфπ нκумΦ 
Lighting switches 

{ǳǊŦŀŎŜ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƻŦ t±/ ƻǊ ǘƘŜ ƛǊƻƴŎƭŀŘ ǇǊƻǘŜŎǘŜŘ ǇŀǘǘŜǊƴ ƘŜŀǾƛƭȅ ƎŀƭǾŀƴƛȊŜŘΣ ǘȅǇŜΦ ²ƘŜǊŜ 
ŀǇǇǊƻǇǊƛŀǘŜΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ άƳǳƭǘƛǇƭŜ ǇƘŀǎŜέ ǘȅǇŜ ŀƴŘ ǿƘŜǊŜ ǇƻǎǎƛōƭŜ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ƛƴ 
Ƴǳƭǘƛπ ƎŀƴƎ ōƻȄŜǎΦ 

9ȄǘŜǊƛƻǊ ƭƛƎƘǘƛƴƎ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƳŜǘŀƭ ŎƭŀŘ ƎŀƭǾŀƴƛȊŜŘ ǿŀǘŜǊǘƛƎƘǘ ǿƛǘƘ ǊƻǘŀǊȅ ǎǿƛǘŎƘ ŀŎǘƛƻƴΦ wŜŀǊ 
ŜƴǘǊȅ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ ŀƭƭƻǿ ŎƻƴŎŜŀƭŜŘ ŎƻƴŘǳƛǘ ƛƴǎǘŀƭƭŀǘƛƻƴǎΦ 

{ǿƛǘŎƘŜǎ ŜƳǇƭƻȅŜŘ ƛƴ ǘƘŜ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ ŀƴŘ /ƻƴǘǊƻƭ wƻƻƳǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŦƭǳǎƘ ƳƻǳƴǘƛƴƎ 
ŀƴŘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ L9/ оспπоπмΦ aƻǳƭŘŜŘΣ ǿƘƛǘŜ ŦƛƴƛǎƘΣ ǊƻŎƪŜǊ ƻǇŜǊŀǘŜŘΦ 

{ǿƛǘŎƘŜǎ ƛƴ ŘŀƳǇ ŀǊŜŀǎ ƻǊ ŦƻǊ ŜȄǘŜǊƴŀƭ ǳǎŜ ǎƘŀƭƭ ōŜ ƘŜŀǾȅπŘǳǘȅ ǎǳǊŦŀŎŜ ǇŀǘǘŜǊƴΦ 



 

смл 

 

{ǇŜŎƛŀƭ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ǎǿƛǘŎƘŜǎ ŀǊŜ ǎŜŎǳǊŜƭȅ ŦƛȄŜŘΣ ǘǊǳƭȅ ǾŜǊǘƛŎŀƭΣ ŀƴŘ ǘƘŀǘ 
ŦƭǳǎƘ ƳƻǳƴǘŜŘ ǎǿƛǘŎƘŜǎ ŀǊŜ ŦƭǳǎƘ ǿƛǘƘ ǘƘŜ ǿŀƭƭ ŦƛƴƛǎƘ ǎƻ ǘƘŀǘ ǘƘŜ ƻǾŜǊƭŀǇǇƛƴƎ ŎƻǾŜǊ ǇƭŀǘŜǎ ǎŜŀǘ ƻƴ 
ǘƻ ǘƘŜ ǊƛƳǎ ƻŦ ǘƘŜ ōƻȄŜǎΦ 

{ǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ŀǘ мΦол Ƴ ŦǊƻƳ ŦƭƻƻǊ ƭŜǾŜƭ ŀƴŘ ōŜ ƻŦ ƘŜŀǾȅπŘǳǘȅ ǘȅǇŜΦ 

bƻǘ ƳƻǊŜ ǘƘŀƴ у bƻǎΦ ŦƭǳƻǊŜǎŎŜƴǘ ƭƛƎƘǘ ŦƛǘǘƛƴƎǎ όмс bƻǎΦ ƻŦ ǘǳōŜǎύ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴȅ мл ŀƳǇ 
ƭƛƎƘǘƛƴƎ ǎǿƛǘŎƘΦ 

[ƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ƛƴ ƻǇŜǊŀǘƛƴƎ ŀǊŜŀǎ ǎƘŀƭƭ ōŜ ŘƛǎǘǊƛōǳǘŜŘ ŜǾŜƴƭȅ ōŜǘǿŜŜƴ ǇƘŀǎŜǎ ŀƴŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŀǘ 
ƭƻǎǎ ƻŦ ŀƴȅ ƻƴŜ ǇƘŀǎŜ ƻǊ ŎƻƴǘŀŎǘƻǊ ŘƻŜǎ ƴƻǘ ƭŜŀǾŜ ŀƴȅ ŀǊŜŀ ƛƴ ǘƻǘŀƭ ŘŀǊƪƴŜǎǎΦ



 

смм 

 

hǇŜǊŀǘƛƴƎ ǎǿƛǘŎƘŜǎ ŀƴŘ ŎƻƴǘŀŎǘƻǊ ŜƴŜǊƎƛȊƛƴƎ Ŏƻƛƭǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŘƛǎǘǊƛōǳǘŜŘ ōŜǘǿŜŜƴ ǇƘŀǎŜǎΦ 

 

Lighting fittings 

[ƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀƭƭ ǎǳǇǇƻǊǘǎΣ ǎǳǎǇŜƴǎƛƻƴǎΣ ŦƭŜȄƛōƭŜ ŎŀōƭŜǎΣ ǇŜƴŘŀƴǘǎ ŀƴŘ 
ǇƭǳƎǎΦ ¢ƘŜȅ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴ ŎƛǊŎǳƛǘ ǿƛǊƛƴƎ ǿƛǘƘ ƘŜŀǘ ǊŜǎƛǎǘŀƴǘ ŦƭŜȄƛōƭŜ ŎŀōƭŜǎ ƻŦ ŀ 
ƳƛƴƛƳǳƳ ŎƻƴŘǳŎǘƻǊ ǎƛȊŜ ƻŦ мΦр ƳƳчΣ ƛƴǎǳƭŀǘŜŘ ǿƛǘƘ ǎƛƭƛŎƻƴŜ ǊǳōōŜǊΦ 

.ǊŜŀƪ Ƨƻƛƴǘ ǊƛƴƎǎ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ōŀǘǘŜƴ ƘƻƭŘŜǊǎ ŎŜƛƭƛƴƎ ǊƻǎŜǎ ƻǊ ōŀŎƪ ǇƭŀǘŜǎ 
ƳƻǳƴǘŜŘ ƻƴǘƻ ŀ ŦƭǳǎƘ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

¢ƘŜ ŜŀǊǘƘƛƴƎ ƻŦ ŀƭƭ ǇŜƴŘŀƴǘ ƻǊ ǎŜƳƛπǇŜƴŘŀƴǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ōȅ ŀ ǎŜǇŀǊŀǘŜ ŎƻǊŜ ƛƴ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ 
ŦƭŜȄ ƻǊ ŎŀōƭŜ ǎŜŎǳǊŜƭȅ ōƻƴŘƛƴƎ ǘƘŜ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭ ƻƴ ǘƘŜ ŦƛǘǘƛƴƎǎ ǘƻ ǘƘŜ ƎƭŀƴŘŜŘ Ƨƻƛƴǘ ƻŦ 
ƛƴǘŜǊŎƻƴƴŜŎǘƛƴƎ ŎŀōƭŜǎΦ Lƴ ƴƻ ŎŀǎŜ ǎƘŀƭƭ ǇŜƴŘŀƴǘ ŎƘŀƛƴǎ ƻǊ ŎƻƴŘǳƛǘ ǎǳǇǇƻǊǘ ǘǳōŜ ōŜ ǳǎŜŘ ŀǎ ŀ ƳŜŀƴǎ 
ƻŦ ŜŀǊǘƘƛƴƎΦ 

{ǘŀƴŘŀǊŘ ŦƭǳƻǊŜǎŎŜƴǘ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ƘŀǾŜ ǘǿƻ ǎǳǎǇŜƴǎƛƻƴ ƻǊ ŦƛȄƛƴƎ Ǉƻƛƴǘǎ ŀƴŘ ōŜ 
ǿŜŀǘƘŜǊǇǊƻƻŦΦ 

!ƭƭ ƭŀƳǇ ƘƻƭŘŜǊǎ ŦƻǊ ŦƭŜȄƛōƭŜ ǇŜƴŘŀƴǘǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ŀƭƭ ƛƴǎǳƭŀǘŜŘ ǎƘƛǊǘŜŘ ǇŀǘǘŜǊƴ ǿƛǘƘ ŎƻǊŘ ƎǊƛǇǎ 
ŀƴŘ ŦƻǊ ōŀǘǘŜƴ ƻǊ ǿŀƭƭ ƳƻǳƴǘƛƴƎ ǎƘŀƭƭ ōŜ ƻŦ ǎƛƳƛƭŀǊ ǇŀǘǘŜǊƴΦ !ƭƭ ƭŀƳǇ ƘƻƭŘŜǊǎ ǎƘŀƭƭ ōŜ ǘƘŜ ǎŎǊŜǿ ŎŀǇ 
ǇŀǘǘŜǊƴΦ 

¢ƘŜ Ǉƻƛƴǘ ōƻȄ ǎǳǎǇŜƴǎƛƻƴǎ ŀƴŘ ƻǘƘŜǊ ǇŀǊǘǎ ƻŦ ǘƘŜ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ŜǊŜŎǘŜŘ ŀǘ ǘƛƳŜǎ ǘƻ ǎǳƛǘ 
ǘƘŜ ōǳƛƭŘƛƴƎ ǇǊƻƎǊŀƳ ŦƻǊ ŘŜŎƻǊŀǘƛƻƴΦ ¢ƘŜ ƎƭŀǎǎǿŀǊŜ ŘƛŦŦǳǎŜǊǎΣ ǎƘŀŘŜǎΣ ƭŀƳǇǎ ŀƴŘ ǘǳōŜǎ ǎƘŀƭƭ ƴƻǘ 
ōŜ ŦƛǘǘŜŘ ǳƴǘƛƭ ŀƭƭ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪ ƛǎ ŎƻƳǇƭŜǘŜŘΦ 

!ƭƭ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƭŜŦǘ ŎƭŜŀƴ ƛƴǎƛŘŜ ŀƴŘ ƻǳǘǎƛŘŜΣ ǊŜŀŘȅ ŦƻǊ ǳǎŜΦ !ƭƭ ŦƭǳƻǊŜǎŎŜƴǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ 
ǎǳƛǘŀōƭŜ ŦƻǊ ƛƴǎǘŀƴǘ ǎǘŀǊǘ ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ŀƴȅ ŎŀǘŀƭƻƎǳŜ ƻǊ ƭƛǎǘ ƴǳƳōŜǊǎ ǉǳƻǘŜŘΦ 

!ƭƭ ŦƭǳƻǊŜǎŎŜƴǘ ǘǳōŜǎ ǎƘŀƭƭ ōŜ ƻŦ ŀƴ ŀǇǇǊƻǾŜŘ ƳŀƴǳŦŀŎǘǳǊŜ ǿƛǘƘ ƳŜǘŀƭ Ŏƻƛƭ ŦƛƭŀƳŜƴǘǎ Ǝŀǎ ŦƛƭƭŜŘ ǇŜŀǊƭ 
ƛƴ ŀƭƭ ǎǘŀƴŘŀǊŘ ǎƛȊŜǎ ǿƛǘƘ ǎǘŀƴŘŀǊŘ ŎŀǇǎ ǘƻ ǎǳƛǘ ǘƘŜ ŦƛǘǘƛƴƎǎ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ƛƴǎǘŀƭƭŜŘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭ ŀƭƭ ƭŀƳǇǎ ŦƻǊ ǘƘŜ ŜƴǘƛǊŜ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǎƘŀƭƭ 
ǊŜǇƭŀŎŜ ŀƭƭ ōǳǊƴŜŘ ƻǳǘ ƭŀƳǇǎ ǳǇ ǘƻ ǘƘŜ ǘƛƳŜ ǘƘŀǘ ǘƘŜ tǳǊŎƘŀǎŜǊ ǘŀƪŜǎ Ŧƛƴŀƭ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ǘƘŜ ²ƻǊƪǎΦ 

/ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǎƛǘŜ ŎƭƛƳŀǘƛŎ ŎƻƴŘƛǘƛƻƴǎΦ 

5ƛǎŎƘŀǊƎŜ ƭƛƎƘǘ ŦƛǘǘƛƴƎǎ 

¢ƘŜ ƭƛƎƘǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŀ ƘƛƎƘπǇǊŜǎǎǳǊŜ ŘƛŜ Ŏŀǎǘ ŀƭǳƳƛƴǳƳ ŎƻƴǘǊƻƭ ƎŜŀǊ ƘƻǳǎƛƴƎ ŀƴŘ ǎǇǳƴ 
ŀƭǳƳƛƴǳƳ ǊŜŦƭŜŎǘƻǊ ŀƴŘ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ тлΣ мнр ŀƴŘ нрл ² ƳŜǊŎǳǊȅ ƻǊ ǎƻŘƛǳƳ ǾŀǇƻǊ ŜƭƭƛǇǘƛŎŀƭ 
ƭŀƳǇǎΦ ¢ƘŜ ŜƴŎƭƻǎŜŘ ǊŜŦƭŜŎǘƻǊ ǎƘŀƭƭ ōŜ ƻŦ /ƭŀǎǎ ǇǊƻǘŜŎǘƛƻƴ Ltрп ŀƴŘ ŎƻƴǘǊƻƭ ƎŜŀǊ ŎƻƳǇŀǊǘƳŜƴǘ ƻŦ 
LtсрΦ 

¢ƘŜ ǊŜŦƭŜŎǘƻǊ ƛǎ ƳƻǳƴǘŜŘ ƻƴǘƻ ǘƘŜ ŎƻƴǘǊƻƭ ƎŜŀǊ ƘƻǳǎƛƴƎ Ǿƛŀ ǘǿƻ ƪŜȅ ƘƻƭŜ ǎƭƻǘǎ ŀƴŘ ƛǎ ǎŜǇŀǊŀǘŜŘ 
ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ ƎŜŀǊ ƘƻǳǎƛƴƎ ōȅ ƳŜŀƴǎ ƻŦ ŀ о ƳƳ ǘƘƛŎƪ ŀǎōŜǎǘƻǎ ƘŜŀǘ ǎƘƛŜƭŘ ǘƘŀǘ ǊŜǎǘǊƛŎǘǎ ƘŜŀǘ 
ǘǊŀƴǎŦŜǊ ŦǊƻƳ ǘƘŜ ƭŀƳǇ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭ ƎŜŀǊ ŎƻƳǇŀǊǘƳŜƴǘΦ ¢ƘŜ ǊŜŦƭŜŎǘƻǊ ƴŜŎƪ Ƙŀǎ ŦƛǾŜ ƭŀǊƎŜ ǇǳƴŎƘŜŘ 
ƘƻƭŜǎ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ǳǇ ƭƛƎƘǘ ŎƻƳǇƻƴŜƴǘ ŀƴŘ ŜƴǎǳǊŜ ŀ Ŏƻƻƭ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ŀǘ ǘƘŜ ƭŀƳǇ 
ƘƻƭŘŜǊΦ ¢ƘŜ ƻǇŜƴ ǾŜǊǎƛƻƴ ƛǎ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ 

¢ƘŜ ƭŀƳǇ ƘƻƭŘŜǊ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ǘƻ ǿƛǘƘǎǘŀƴŘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ нплϲ/ κ р ƪ±Σ ŀƴŘ ǇǊŜǾŜƴǘǎ ƭƻƻǎŜƴƛƴƎ ƻŦ 
ǘƘŜ ƭŀƳǇ ŎŀǳǎŜŘ ōȅ ǾƛōǊŀǘƛƻƴǎΦ 



 

смн 

 

¢ƘŜ ŎƻƴǘǊƻƭ ƎŜŀǊ ǎƘŀƭƭ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ǊŀǘƛƴƎ ƻŦ ǘƘŜ ƭŀƳǇΣ ƻƴ ŀ нол ± Ҍ 
о ҈ κ πмл ҈Σ рл IȊΣ ǎƛƴƎƭŜπǇƘŀǎŜ ǎȅǎǘŜƳΦ !ƭƭ ŎƻƴǘǊƻƭ ƎŜŀǊ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŀōƭŜΦ 

!ƭƭ ƛƴǘŜǊƴŀƭ ǿƛǊƛƴƎ ǎƘŀƭƭ ōŜ ǎǇŜŎƛŀƭƭȅ ŎƻŀǘŜŘ ǿƛǘƘ ǇǊƻǘŜŎǘƛǾŜ ǎƭŜŜǾƛƴƎ ǘƻ ǇǊŜǾŜƴǘ ŘŀƳŀƎŜ ōȅ ǇƻǎǎƛōƭŜ 
ŀōǊŀǎƛƻƴΦ 

LƎƴƛǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎǳǇŜǊǇƻǎŜŘ ǇǳƭǎŜ ǘȅǇŜ ŀƴŘΣ ǘƘŜ ƭƛƎƘǘ ŦƛǘǘƛƴƎ ǎƘŀƭƭ ōŜ ǇƻǿŜǊ ŦŀŎǘƻǊ ŎƻǊǊŜŎǘŜŘ 
ǘƻ ŀ ƳƛƴƛƳǳƳ ƻŦ лΦурΦ 

9ƳŜǊƎŜƴŎȅ ƭƛƎƘǘƛƴƎ 

9ƳŜǊƎŜƴŎȅ ƭƛƎƘǘ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ ƭŜǾŜƭ ƻŦ ƛƭƭǳƳƛƴŀǘƛƻƴ ǳƴŘŜǊ Ƴŀƛƴǎ ŦŀƛƭǳǊŜ ƛƴ 
ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ L9/ рфуπнπннΦ 

9ƳŜǊƎŜƴŎȅ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǎŜƭŦπŎƻƴǘŀƛƴŜŘΣ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ƭŀƳǇόǎύΣ ōŀǘǘŜǊȅΣ ŎƘŀǊƎŜǊ ŀƴŘ 
Ƴŀƛƴǎ ŦŀƛƭǳǊŜ ǊŜƭŀȅΦ 

¢ƘŜ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ Ŧǳƭƭȅ ŀǳǘƻƳŀǘƛŎ ƛƴ ƻǇŜǊŀǘƛƻƴΣ ǇǊƻǾƛŘƛƴƎ ƛƴǎǘŀƴǘ ƛƭƭǳƳƛƴŀǘƛƻƴ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ 
Ƴŀƛƴǎ ŦŀƛƭǳǊŜΦ ¢ƘŜ ōŀǘǘŜǊȅ ǎƘŀƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜŎƘŀǊƎŜŘ ǿƘŜƴ ǘƘŜ Ƴŀƛƴ ǎǳǇǇƭȅ ƛǎ ǊŜǎǘƻǊŜŘΦ 

hǳǘŘƻƻǊ ƭƛƎƘǘƛƴƎ 

¢ƘŜ ƴǳƳōŜǊΣ ŘƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ ǇƻǿŜǊ ƻŦ ǘƘŜ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŘŜǎƛƎƴ ŘǊŀǿƛƴƎǎΦ 

Lƴ ǘƘŜ ŎƻƳǇƻǳƴŘ ǊƻŀŘǎΣ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ǳǎŜŘΣ ŎƭƻǎŜŘ ǘȅǇŜΣ ƘƛƎƘ ǇǳǊƛǘȅ ŀƭǳƳƛƴǳƳ ǊŜŦƭŜŎǘƻǊΣ 
ǇƻƭȅŎŀǊōƻƴŀǘŜ ŘƛŦŦǳǎŜǊΣ ǇǊƻǾƛŘŜŘ ǿƛǘƘ тл ƻǊ мрл ² ƘƛƎƘ ǇǊŜǎǎǳǊŜ ǎƻŘƛǳƳ ǾŀǇƻǊ ƭŀƳǇǎΣ 
ŎƻƳǇŜƴǎŀǘŜŘΣ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ Ǝƭŀǎǎ ŦƛōŜǊ ǇƻƭŜǎ ƻǊ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǇƻƭŜǎ ǿƛǘƘ у Ƴ ƘƛƎƘΦ 

¢ƘŜ ƭƛƎƘǘƛƴƎ ŎƻƭǳƳƴǎ ǎƘŀƭƭ ōŜ ŦƛȄŜŘ ǘƻ ǊŜƛƴŦƻǊŎŜ ŎƻƴŎǊŜǘŜ ŦƻǳƴŘŀǘƛƻƴǎ ōƭƻŎƪǎ ŀƴŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǿƛǘƘ ƛƴŘƛǾƛŘǳŀƭ ǇǊƻǘŜŎǘƛƻƴ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜǎΦ 

!ǊƻǳƴŘ ǘƘŜ ōǳƛƭŘƛƴƎǎΣ ǘƘŜ ǎŀƳŜ ǘȅǇŜ ƻŦ ƻǳǘŘƻƻǊ ƭƛƎƘǘƛƴƎ ŦƛǘǘƛƴƎǎ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘΦ ¢Ƙƛǎ ŀǇǇŀǊŀǘǳǎ 
ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ƳŜǘŀƭƭƛŎ ǿŀƭƭ ŀǊƳǎΣ ŦƛȄŜŘ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ ǿŀƭƭǎ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎΦ 

!ǊƻǳƴŘ ǘƘŜ ǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ ǘŀƴƪǎΣ ƭƛƎƘǘ ŦƛǘǘƛƴƎǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ нрл² ƘƛƎƘ ǇǊŜǎǎǳǊŜ ǎƻŘƛǳƳ ƭŀƳǇǎ 
ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ǘƻǇ ƻŦ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ Ƴŀǎǘǎ ǿƛǘƘ мн ς мр Ƴ ƘŜƛƎƘǘΦ 

Battery units 

! ōŀǘǘŜǊȅ ŀƴŘ ŎƘŀǊƎŜǊ ǎŜǘ ǎƘŀƭƭ ōŜ ƘƻǳǎŜŘ ƛƴ ŀ ǎƛƴƎƭŜ ǎƘŜŜǘ ǎǘŜŜƭ ŦƭƻƻǊ ƳƻǳƴǘŜŘ ǾŜƴǘƛƭŀǘŜŘ ŎŀōƛƴŜǘΣ 
ǿƛǘƘ ōŀǘǘŜǊƛŜǎ ƘƻǳǎŜŘ ƛƴ ǘƘŜ ƭƻǿŜǊ ǇŀǊǘ ƻŦ ǘƘŜ ŎǳōƛŎƭŜΦ 

¢ƘŜ ǳƴƛǘ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ŀ ǎŜƭŦπŀŘƧǳǎǘƛƴƎ Ŏƻƴǎǘŀƴǘ ǇƻǘŜƴǘƛŀƭΣ ǘǊƛŎƪƭŜ ŎƘŀǊƎŜǊ ǎǳƛǘŀōƭŜ ŦƻǊ 
ƻǇŜǊŀǘƛƴƎ ŦǊƻƳ нпл ±ƻƭǘ ǎƛƴƎƭŜπǇƘŀǎŜ !/ ǎǳǇǇƭȅΦ ¢ƘŜ ŎƘŀǊƎŜǊ ǎƘŀƭƭ ōŜ ǊŀǘŜŘ ǘƻ Ŏƻƴǘƛƴǳƻǳǎƭȅ 
ŜƴŜǊƎƛȊŜ ǊŜƭŀȅ ŎƻƛƭǎΣ t[/ȰǎΣ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǎǿƛǘŎƘŜǎ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŘŜǾƛŎŜǎ ŀǎ ŀǇǇƭƛŎŀōƭŜΦ 
¢ƘŜ ŎƘŀǊƎŜǊ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ Ŏƻƴǎǘŀƴǘ ǾƻƭǘŀƎŜ ǿƛǘƘ ҕ о҈ ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ Ƴŀƛƴǎ 
ǾƻƭǘŀƎŜ ƻǊ ŦǊŜǉǳŜƴŎȅ ǾŀǊƛŀǘƛƻƴΦ .ƻƻǎǘŜǊ ŎƘŀǊƎŜ ŦŀŎƛƭƛǘƛŜǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘΦ ¢ƘŜ ǳƴƛǘ ǎƘŀƭƭ ōŜ ŦƛǘǘŜŘ 
ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

 

м bƻΦ {ǳǇǇƭȅ άhbέ LƴŘƛŎŀǘƛƴƎ [ŀƳǇ 

 

м bƻΦ άhbκhCCέ {ǿƛǘŎƘ 

 



 

смо 

 

м bƻΦ /ƘŀǊƎŜǊ !ƳƳŜǘŜǊ 

 

м bƻΦ άhCCκC[h!¢κ.hh{¢έ {ǿƛǘŎƘ 

 

м bƻΦ /ƘŀǊƎŜǊ CŀƛƭǳǊŜ !ƭŀǊƳ wŜƭŀȅ ŀƴŘ [ŀƳǇ 

 

м {Ŝǘ /ŀōƭŜ ¢ŜǊƳƛƴŀƭǎΣ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎ ŀƴŘ ŦǳǎŜǎ 

 

!ƭƭ ōŀǘǘŜǊȅ ŎŜƭƭǎ ǎƘŀƭƭ ōŜ [ƛǘƘƛǳƳ ƻǊ bƛŎƪŜƭ /ŀŘƳƛǳƳ ǎǘǊǳŎǘǳǊŜΣ ǿƛǘƘ ŀƴ ŀƭƪŀƭƛƴŜ ŜƭŜŎǘǊƻƭȅǘŜ ŀƴŘ ŀ 
ƳŜǘŀƭ ƻǊ ǇƭŀǎǘƛŎ ŎŀǎŜΦ 

.ŀǘǘŜǊƛŜǎ ǎƘŀƭƭ ōŜ ƻŦ ǎǳƛǘŀōƭŜ ŀƳǇŜǊŜπƘƻǳǊ ŎŀǇŀŎƛǘȅΣ ǘƻ ƻǇŜǊŀǘŜ ǘƘŜ ŎƭƻǎƛƴƎ ŀƴŘ ǘǊƛǇǇƛƴƎ Ŏƻƛƭǎ ƻǊ 
ƳƻǘƻǊ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎΦ 5ǳŀƭ Řǳǘȅ ōŀǘǘŜǊƛŜǎΣ ƛΦŜΦ ŜƴƎƛƴŜ ǎǘŀǊǘƛƴƎ ŀƴŘ ǘǊƛǇǇƛƴƎ ŦƻǊ ŎƛǊŎǳƛǘ 
ōǊŜŀƪŜǊǎΣ ǿƛƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŀōƭŜΦ 

±ƻƭǘŀƎŜ ƻŦ ōŀǘǘŜǊȅκŎƘŀǊƎŜǊ ǎŜǘǎ ǎƘŀƭƭ ōŜ нп ± ŀǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ŀǇǇƭƛŎŀǘƛƻƴΦ hƴŜ ǎŜǘ ǎƘŀƭƭ ƻƴƭȅ 
ǎǳǇǇƭȅ ŜǉǳƛǇƳŜƴǘ ŀǘ ŀ ǎƛƴƎƭŜ ǾƻƭǘŀƎŜΦ 

 

2.4 POWER TRANSFORMERS AND STANDBY GENERATOR SETS 

Power Transformers 

¢ƘŜ /ƻƴǘǊŀŎǘ ǿƛƭƭ ŎƻƳǇǊƛǎŜ ǘǊŀƴǎŦƻǊƳŜǊǎΣ ŀǎ ƳƛƎƘǘ ōŜ ǊŜǉǳƛǊŜŘΣ ŀǎ ǿŜƭƭ ŀǎ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ 
ƳŀǘŜǊƛŀƭǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǎǳōǎǘŀǘƛƻƴǎ ƻƴ ǎƛǘŜΣ ƛƴǘƻ ǿƻǊƪƛƴƎ ǎǘŀǘŜ ŀƴŘ ǿƘƛŎƘ ƛǎ 
ƴƻǘ ƳŜƴǘƛƻƴŜŘ ŀǎ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘŜ /ƻƴǘǊŀŎǘΦ !ƭƭ ǎǇŜŎƛŀƭ ǘƻƻƭǎΣ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ 
ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ ǘǊŀƴǎŦƻǊƳŜǊǎ ŀǊŜ ŀƭǎƻ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ /ƻƴǘǊŀŎǘΦ 

¢ƘŜ ǘǊŀƴǎŦƻǊƳŜǊ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŀǎ ŦƻƭƭƻǿǎΤ 

 

¢ȅǇŜ bŀǘǳǊŀƭƭȅ ŎƻƻƭŜŘ ƻǳǘŘƻƻǊΣ ƻƛƭ ƛƳƳŜǊǎŜŘ όhb!bύΦ 

 

wŀǘƛƴƎǎ сол ƪ±! όŎƻƴǘƛƴǳƻǳǎ ǳƴŘŜǊ ǿƻǊǎǘ ǘŜƳǇŜǊŀǘǳǊŜ 
ŜƴŎƻǳƴǘŜǊŜŘύΦ 

 

wŀǘŜŘ ±ƻƭǘŀƎŜ оо ллл ҕ н Ȅ нΦр ҈ κ пллπном ± 

 

/ƻƴƴŜŎǘƛƻƴǎ 5ȅƴ мм 

LƳǇŜŘŀƴŎŜ ±ƻƭǘŀƎŜ п ς р ҈ 
¢ƘŜ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘΥ 

5ƛŀƭ ǘȅǇŜ ǘƘŜǊƳƻƳŜǘŜǊ ǿƛǘƘ ƳŀȄƛƳǳƳ ǊŜŀŘƛƴƎ ǇƻƛƴǘŜǊ ŀƴŘ ǎǿƛǘŎƘ ǿƛǘƘ ƻƴŜ ǎŜǘǘƛƴƎ ŦƻǊ ǘǊƛǇǇƛƴƎ ǘƘŜ ƘƛƎƘ 



 

смп 

 

ǾƻƭǘŀƎŜ ¢ŜŜπhŦŦ ǎǿƛǘŎƘΦ 

¢ƘŜǊƳƻƳŜǘŜǊ ǇƻŎƪŜǘ 

¢ŀǇ ŎƘŀƴƎŜǊ ǎǿƛǘŎƘ 

CƛƭƭƛƴƎ ǇƭǳƎ ŀƴŘ ŘǊŀƛƴ ǾŀƭǾŜ 

wŀǘƛƴƎ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴ ǇƭŀǘŜ ŀŎŎƻǊŘƛƴƎ ǘƻ L9/ тс 

9ŀǊǘƘ ǘŜǊƳƛƴŀƭ ς н ƴƻǎΦ ŦƻǊ ор ƳƳч 

hƛƭ ƭŜǾŜƭ ƎŀǳƎŜ 

²ƘŜŜƭǎ 

¢ƘŜ ǘǊŀƴǎŦƻǊƳŜǊǎ ǘƻ ōŜ ǎǳǇǇƭƛŜŘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǎŜŀƭŜŘ ǘȅǇŜΦ ¢ƘŜ ǘŀƴƪ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ōȅ ƳŜŀƴǎ ƻŦ 
ŀ ǎǳƛǘŀōƭŜ ƎŀǎƪŜǘ ƻǊ ōȅ ǿŜƭŘƛƴƎΦ ¢ƘŜ ŀǘƳƻǎǇƘŜǊƛŎ ǇǊŜǎǎǳǊŜ ƻŦ ǘƘŜ ǘǊŀƴǎŦƻǊƳŜǊ ǘŀƴƪ ǎƘŀƭƭ ōŜ 
ŘŜǘŜǊƳƛƴŜŘ ŀǘ Ҍ плϲ/Φ ¢ƘŜ ǘŀƴƪ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŀƴŘ ǘŜǎǘŜŘ ŀǘ лΦо ōŀǊ ŦƻǊ ŀ ǎŜǊǾƛŎŜ ǇǊŜǎǎǳǊŜ ƻŦ ҕ 
лΦн ōŀǊΦ



 

смр 

 

¢ƘŜ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ŎŀǇŀōƭŜ ƻŦ ŎŀǊǊȅƛƴƎ ǘƘŜ ǊŀǘŜŘ ŎǳǊǊŜƴǘǎ ŀǘ ŀƴȅ ǘŀǇǇƛƴƎΣ ǿƛǘƘƻǳǘ ǘƘŜ 
ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜ ƻŦ ƻƛƭ ƛƴ ǘƘŜ ƘƻǘǘŜǎǘ ǊŜƎƛƻƴ ŜȄŎŜŜŘƛƴƎ слϲ/ ŀǎ ƳŜŀǎǳǊŜŘ ōȅ ǊŜǎƛǎǘŀƴŎŜΦ 

¢ȅǇŜ ŀƴŘ ǊƻǳǘƛƴŜ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/ ǇǳōƭƛŎŀǘƛƻƴ тсΦ LƳǇǳƭǎŜ ǾƻƭǘŀƎŜ 
ǿƛǘƘǎǘŀƴŘǎ ǘƻ ōŜ ǘŜǎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǎŎƘŜŘǳƭŜ н ƻŦ L9/ тнсΦ 

¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƛǘǎ ŎƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ 
¢ƘŜ ŎƻƴƴŜŎǘƛƻƴǎ ŀƴŘ ǘƘŜ ǿŀȅ ƛƴ ǿƘƛŎƘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǿƛƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ [ƻŎŀƭ 
tƻǿŜǊ {ǳǇǇƭƛŜǊ ό95aύ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

Emergency diesel generators 

9ƳŜǊƎŜƴŎȅ 5ƛŜǎŜƭ ƎŜƴŜǊŀǘƻǊǎ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǘƻ ŜƴǎǳǊŜ ŜƳŜǊƎŜƴŎȅ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊΦ  ¢ƘŜ ǳƴƛǘǎ 
ǎƘŀƭƭ ŜƴǘŜǊ ƛƴǘƻ ǎŜǊǾƛŎŜ ǿƘŜƴŜǾŜǊ ŀƴ ŜƴŜǊƎȅ ǎƘƻǊǘŦŀƭƭ ƻŎŎǳǊǎ ƛƴ ǘƘŜ ǇǳōƭƛŎ ŜƭŜŎǘǊƛŎŀƭ ƴŜǘǿƻǊƪΦ 

¢ƘŜ ŜƳŜǊƎŜƴŎȅ ŘƛŜǎŜƭ ƎŜƴŜǊŀǘƻǊ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ Ŧǳƭƭȅ ǿŜŀǘƘŜǊπǇǊƻƻŦ ǎƻǳƴŘ ŀǘǘŜƴǳŀǘŜŘ 
ŜƴŎƭƻǎǳǊŜΦ ¢ƘŜ ŜƴŎƭƻǎǳǊŜ ǎƘŀƭƭ ƘŀǾŜ ŀ ǊƻōǳǎǘκƘƛƎƘƭȅ ŎƻǊǊƻǎƛƻƴ ǊŜǎƛǎǘŀƴǘ ŎƻƴǎǘǊǳŎǘƛƻƴΦ Lǘ ǎƘŀƭƭ 
ƛƴŎƭǳŘŜΥ 

{ǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƭƻŎƪǎ ŀƴŘ ƘƛƴƎŜǎΤ 

½ƛƴŎ ǇƭŀǘŜŘ ƻǊ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ŦŀǎǘŜƴŜǊǎΤ 

.ƻŘȅ ƳŀŘŜ ŦǊƻƳ ǎǘŜŜƭ ŎƻƳǇƻƴŜƴǘǎ ǇǊŜπǘǊŜŀǘŜŘΤ 

!ŎŎŜǎǎ ŘƻƻǊǎ ƻƴ ŜŀŎƘ ǎƛŘŜΤ 

/ƻƴǘǊƻƭ ǇŀƴŜƭ ǾƛŜǿƛƴƎ ǿƛƴŘƻǿ ƛƴ ŀ ƭƻŎƪŀōƭŜ ŀŎŎŜǎǎ ŘƻƻǊΤ 

9ƳŜǊƎŜƴŎȅ ǎǘƻǇ ōǳǘǘƻƴ ƳƻǳƴǘŜŘ ƻƴ ŜƴŎƭƻǎǳǊŜ ŜȄǘŜǊƛƻǊΤ 

9ȄƘŀǳǎǘ ǎƛƭŜƴŎƛƴƎ ǎȅǎǘŜƳ ǘƻǘŀƭƭȅ ŜƴŎƭƻǎŜŘΦ 

¢ƘŜ ŘƛŜǎŜƭ ŜƳŜǊƎŜƴŎȅ ƎŜƴŜǊŀǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊŜǇŀǊŜŘ ǘƻ ōŜ ŀǳǘƻƳŀǘƛŎ ƻǊ Ƴŀƴǳŀƭƭȅ ƻǇŜǊŀǘŜŘ ŀƴŘ 
ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ƻǇŜǊŀǘƛƻƴ ǘŜǎǘǎΦ 

¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ǊŀǘŜŘ ǇƻǿŜǊ ƻŦ рлл ƪ±! όǇǊƛƳŜύ ŘŜƭƛǾŜǊƛƴƎ пллπном ±Φ ¢ƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŎƘŜŎƪ ǘƘƛǎ ǾŀƭǳŜ ƛƴ ǾƛŜǿ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴǎǳƳǇǘƛƻƴǎ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǘƘŜƛǊ 
ǘŜŎƘƴƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ 

¢ƘŜ ŘƛŜǎŜƭ ŜƳŜǊƎŜƴŎȅ ƎŜƴŜǊŀǘƻǊ ƴŜǳǘǊŀƭ Ǉƻƛƴǘ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǎŜǊǾƛŎŜ 

ŜŀǊǘƘΦ ¢ƘŜ Ƴŀƛƴ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ǎǘŀƴŘōȅ ƎŜƴŜǊŀǘƻǊ ǎŜǘǎ ǎƘŀƭƭ ōŜΥ 

DŜƴŜǊŀǘƻǊ 

wŀǘŜŘ ǇƻǿŜǊ рлл ƪ±! όǇǊƛƳŜύ 

wŀǘŜŘ ŦǊŜǉǳŜƴŎȅ рл IȊ 

wŀǘŜŘ ǾƻƭǘŀƎŜ пллκном ± 

tƻǿŜǊ ŦŀŎǘƻǊ лΣу 

9ƴƎƛƴŜ 

¢ȅǇŜ ŘƛŜǎŜƭ 

/ȅŎƭŜ п ǇŜǊƛƻŘǎ 

{ǇŜŜŘΧ м рлл ǊΦ ǇΦ ƳΦ



 

смс 

 

¢ƘŜ ŜƴƎƛƴŜ ǎƘŀƭƭ ƴƻǘ ǇǊƻŘǳŎŜ ōŜƴŘƛƴƎ ǾƛōǊŀǘƛƻƴǎ ƻǊ ŘŀƴƎŜǊƻǳǎ ǘǿƛǎǘǎΦ Lǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƴ ƻǾŜǊǎǇŜŜŘ 
ŀǳǘƻƳŀǘƛŎ ǘǊƛƎƎŜǊƛƴƎ ŘŜǾƛŎŜΦ 

¢ƘŜ ŦǳŜƭ ǎǳǇǇƭȅ ǎȅǎǘŜƳǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀ у рлл ƭƛǘŜǊǎ ŎŀǇŀŎƛǘȅ ǊŜǎŜǊǾƻƛǊ ŦƻǊ ǘƘŜ рлл ƪ±!Φ ¢Ƙƛǎ ǎȅǎǘŜƳ 
ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ŦǳŜƭ ƭŜǾŜƭ ƛƴŘƛŎŀǘƻǊΣ ŀ ŦǳŜƭ ŦƛƭǘŜǊΣ ŀ ŦǳŜƭ ǇǳƳǇΣ ŦƛƭǘŜǊǎΣ ŎƻƴǘǊƻƭ ŘŜǾƛŎŜǎΣ ǇƛǇƛƴƎ 
ŀƴŘ ƴŜŎŜǎǎŀǊȅ ōŜŀǊƛƴƎǎΦ 

¢ƘŜ ƭǳōǊƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƴ ƻƛƭ ǇǳƳǇΣ ŦƛƭǘŜǊǎΣ ŎƻƻƭŜǊ ŀƴŘ ŘƛǎŎƘŀǊƎŜ ǾŀƭǾŜǎΦ ¢ƘŜ 
ƛƴǎǳŦŦƛŎƛŜƴǘ ƻƛƭ ǇǊŜǎǎǳǊŜ ǎƘŀƭƭ ǇǊƻǾƻƪŜ ŀƭŀǊƳ ŀƴŘ ǘƘŜ ŜƴƎƛƴŜ ǎǘƻǇΦ 

!ƴ ŜƭŜŎǘǊƛŎŀƭ мнπнп ±5/ ōŀǘǘŜǊȅ ǎǘŀǊǘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǘƻƎŜǘƘŜǊ 
ǿƛǘƘ ǘƘŜ ŎƘŀǊƎƛƴƎ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜ ǎǘŀǊǘƛƴƎ ǎȅǎǘŜƳ ƛǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ǾŀǊƛƻǳǎ ǎǘŀǊǘƛƴƎ ŀǘǘŜƳǇǘǎ ƛƴ ŎŀǎŜ 
ƻŦ Ŧŀǳƭǘ ƛƴ ǘƘŜ ŜƴƎƛƴŜΦ 

¢ƘŜ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƎŜƴŜǊŀǘƻǊ ŀƴŘ ǘƘŜ ŜƴƎƛƴŜ ǎƘŀƭƭ ōŜ ŦƭŜȄƛōƭŜΣ ƴƻǘ ǇǊƻŘǳŎƛƴƎ ōŜƴŘƛƴƎ 
ǾƛōǊŀǘƛƻƴǎ ƻǊ ŘŀƴƎŜǊƻǳǎ ǘǿƛǎǘǎΦ 

¢ƘŜ ƎŜƴŜǊŀǘƻǊǎ ǎƘŀƭƭ ōŜ ǘƘǊŜŜπǇƘŀǎŜΣ ŀƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘΣ ŀƴŘ ǎȅƴŎƘǊƻƴƻǳǎ ǘȅǇŜΦ 

¢ƘŜ ƎŜƴŜǊŀǘƻǊǎ ƛƴǎǳƭŀǘƛƻƴ ǎƘŀƭƭ ōŜΣ ŀǘ ƭŜŀǎǘΣ ƻŦ Ŏƭŀǎǎ IΦ ¢ƘŜ ǎǘŀǘƻǊ ǿƛƴŘƛƴƎǎ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ 
ƘŜŀǘ ŘŜǘŜŎǘƻǊǎΦ ¢ƘŜ ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƛƻƴ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀ ǾƻƭǘŀƎŜ ŀŘƧǳǎǘƛƴƎ ǇƻǘŜƴǘƛƻƳŜǘŜǊΦ 
¢ƘŜ ƎŜƴŜǊŀǘƻǊ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƘŜŀǘƛƴƎ ǊŜǎƛǎǘŀƴŎŜǎ ǘƻ ǇǊŜǾŜƴǘ ŀƴǘƛπŎƻƴŘŜƴǎŀǘƛƻƴ ǿƘŜƴ ƛǘ ƛǎ 
ƻǳǘ ƻŦ ǎŜǊǾƛŎŜΦ ¢ƘŜǎŜ ƘŜŀǘƛƴƎ ǊŜǎƛǎǘŀƴŎŜǎ ǿƛƭƭ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ Ŏǳǘ ƻŦŦ ǿƘŜƴ ǘƘŜ ŜƴƎƛƴŜ ǎǘŀǊǘǎΦ ¢ƘŜ 
ƎŜƴŜǊŀǘƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ǘŜǊƳƛƴŀƭ ŦƻǊ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ŜŀǊǘƘΦ 

¢ƘŜ ǎǳǇǇƭȅ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƭƭ ŎƻƴǘǊƻƭ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǘƘŜ ƻǘƘŜǊ ƴŜŎŜǎǎŀǊȅ ŀŎŎŜǎǎƻǊƛŜǎ 
ǘƻ ǘƘŜ ƎƻƻŘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŘƛŜǎŜƭ ŜƳŜǊƎŜƴŎȅ ƎŜƴŜǊŀǘƻǊǎΦ 

¢ƘŜ ǎǳǇǇƭȅ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ƻŦ ǘƘŜ ŘƛŜǎŜƭ ŜƳŜǊƎŜƴŎȅ ƎŜƴŜǊŀǘƻǊΦ ¢Ƙƛǎ ǇŀƴŜƭ ǎƘŀƭƭ 
ƛƴŎƭǳŘŜ ŀƭƭ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ŀǳǘƻƳŀǘƛŎ ǎǘŀǊǘπǳǇΣ ŎƻƴǘǊƻƭΣ ƳŜǘŜǊƛƴƎΣ ǇǊƻǘŜŎǘƛƻƴΣ 
ǎƛƎƴŀƭƛƴƎ ŀƴŘ ŀƭŀǊƳ ŦƻǊ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŘƛŜǎŜƭ ŜƳŜǊƎŜƴŎȅ ƎŜƴŜǊŀǘƻǊΦ 

¢ƘŜ ǎǳǇǇƭȅ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀƭƭ ŀŎŎŜǎǎƻǊƛŜǎ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀ ŎƻǊǊŜŎǘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ 
ŘƛŜǎŜƭ ŜƳŜǊƎŜƴŎȅ ƎŜƴŜǊŀǘƻǊΦ 

 

EARTHING 

General for earthing 

¢ƘŜ ƳŜǘŀƭ ŦǊŀƳŜǿƻǊƪ ƻŦ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŜǉǳƛǇƳŜƴǘΣ ƳŜǘŀƭ ŜƴŎƭƻǎǳǊŜǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ 
ǎŎǊŜŜƴƛƴƎǎΣ ǎǳǇǇƻǊǘǎΣ ŀƴȅ ƻǘƘŜǊ ƳŜǘŀƭǿƻǊƪ ǘƘŀǘ ƛǎ ƴƻǘ ƴƻǊƳŀƭƭȅ ǳǎŜŘ ǘƻ ŎƻƴŘǳƛǘ ŜƭŜŎǘǊƛŎƛǘȅΣ ǎƘŀƭƭ ōŜ 
ŜŦŦŜŎǘƛǾŜƭȅ ŜŀǊǘƘŜŘ ŀǘ ŀƭƭ ǘƛƳŜǎΦ tŀǊǘƛŎǳƭŀǊ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǿƘŜǊŜ ƳƻǾƛƴƎ ǇŀǊǘǎ ŀǊŜ ƛƴǾƻƭǾŜŘ ǘƘŀǘ 
ǘƘŜȅ ŀǊŜ ŜŀǊǘƘŜŘ ƛƴ ŀƴȅ ƴƻǊƳŀƭ Ǉƻǎƛǘƛƻƴ ŜΦƎΦ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ŎŀǊǊƛŀƎŜΣ ŎǳōƛŎƭŜ ƻǊ ǎǳōǎǘŀǘƛƻƴ ŘƻƻǊΦ 

Earthing systems 

¢ƘŜ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ L9/ tǳōƭƛŎŀǘƛƻƴ оспπмπрпΦ 9ŀǊǘƘ ǘŀǇŜǎ 
ƻƴ оо Y± Ǉƭŀƴǘ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ŀ ƳƛƴƛƳǳƳ ƻŦ рл ƳƳ Ȅ с ƳƳ ŎƻǇǇŜǊ ǘŀǇŜ ŀƴŘ ƻƴ оул ± ŜǉǳƛǇƳŜƴǘ 
оу ƳƳ Ȅ р ƳƳ ŎƻǇǇŜǊ ǘŀǇŜΦ 

¢ƘŜ ƴƻƴπŎǳǊǊŜƴǘ ŎŀǊǊȅƛƴƎ ƳŜǘŀƭ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ǇǊƻǾƛŘŜŘ ǳƴŘŜǊ ǘƘŜ /ƻƴǘǊŀŎǘ ǎƘŀƭƭ ōŜ 
ǎŜŎǳǊŜƭȅ ōƻƴŘŜŘ ǘƻ ŜŀǊǘƘΦ 9ŀǊǘƘƛƴƎ ǎƘŀƭƭ ōŜ ŜŦŦŜŎǘŜŘ ōȅ ƳŜŀƴǎ ƻŦ ǘƘŜ ƳŜǘŀƭ ǎƘŜŀǘƘ ƻŦ ŎŀōƭŜǎΣ ǿƘƛŎƘ 
ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ōƻƴŘŜŘ ǘƻ ǘƘŜ ƳŜǘŀƭǿƻǊƪ ƻŦ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ŎƻƴŎŜǊƴŜŘ ŀǘ ŜŀŎƘ ŜƴŘ ƻǊ ŀ ǎŜǇŀǊŀǘŜ 
ŜŀǊǘƘ ŎƻƴŘǳŎǘƻǊΦ ! ǎŜǇŀǊŀǘŜ ŜŀǊǘƘ ŎƻƴŘǳŎǘƻǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ ƛǘŜƳǎ ƻŦ Ǉƭŀƴǘ ǊŀǘŜŘ оо ƪ±Φ 



 

смт 

 

!ǊƳƻǊ ǿƛǊŜǎ ƻƴ Ƴŀƛƴ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǎƻƭƛŘƭȅ ōƻƴŘŜŘ ŀǎ ŀŘŘƛǘƛƻƴŀƭ ŜŀǊǘƘ ǇŀǘƘ ōǳǘΣ ŎŀōƭŜǎ ŦǊƻƳ ǘƘŜ 
ǎǘŀƴŘōȅ ƎŜƴŜǊŀǘƻǊǎ ǎƘŀƭƭ ōŜ ƛƴǎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ŜŀǊǘƘ ǎȅǎǘŜƳΦ tŀǊǘƛŎǳƭŀǊ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ 
ƻƴ ŎŀōƭŜ ǘŜǊƳƛƴŀǘƛƻƴ ōƻȄŜǎ ōƻƴŘŜŘ ǘƻ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ƛǘŜƳ ƻŦ ǇƭŀƴǘΦ LŦ Ŏƻƴǘƛƴǳƛǘȅ ƛǎ ŀŘŜǉǳŀǘŜΣ 
ŎƻǇǇŜǊ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōŜǘǿŜŜƴ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ŦǊŀƳŜ ŀƴŘ ǘƘŜ ŎŀōƭŜ ǎƘŜŀǘƘΦ 

²ƘŜǊŜ ǘƘŜ ŎŀōƭŜ ǎƘŜŀǘƘ ŀƴŘ ŀǊƳƻǊ ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ ŜŀǊǘƘ ǇŀǘƘ ǊŜǘǳǊƴΣ ǘƘŜƴ ƛǘ ǎƘŀƭƭ ōŜ ŜǎǘŀōƭƛǎƘŜŘ 
ǘƘŀǘ ǘƘŜ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ƭŜǎǎ ǘƘŀƴ рΦл ʍΦ LŦ ƴƻǘΣ ŀ ǎŜǇŀǊŀǘŜ ŎƻǇǇŜǊ ŜŀǊǘƘ ŎƻƴŘǳŎǘƻǊ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘΦ 

tŀǊǘƛŎǳƭŀǊ ŎŀǊŜ ǎƘŀƭƭ ōŜ ǘŀƪŜƴ ǘƻ ŜƴǎǳǊŜ ŜŀǊǘƘ Ŏƻƴǘƛƴǳƛǘȅ ŀŎǊƻǎǎ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƛǘǳŀǘŜŘ ǿƛǘƘƛƴ 
ŀ ŎŀōƭŜ Ǌǳƴ ŀƴŘ ǎƘƻǳƭŘ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǎǳŎƘ ŜǉǳƛǇƳŜƴǘ ƴƻǘ ƎƛǾŜ ŀŘŜǉǳŀǘŜ ŀƴŘ ƭŀǎǘƛƴƎ Ŏƻƴǘƛƴǳƛǘȅ 
ǘƘǊƻǳƎƘ ƛǘǎ ǎǘǊǳŎǘǳǊŀƭ ōƻŘȅΣ ǘƘŜƴ ŀŘŘƛǘƛƻƴŀƭ ŜŀǊǘƘƛƴƎ ŎƭƛǇǎ ŀƴŘ ŎƻƴŘǳŎǘƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǘƻ 
ƛƴŘŜǇŜƴŘŜƴǘƭȅ ōƻƴŘ ǘƘŜ ŎŀōƭŜ ǎƘŜŀǘƘǎ ǘƻƎŜǘƘŜǊΦ {ƛƳƛƭŀǊƭȅΣ ŀŘŘƛǘƛƻƴŀƭ ŜŀǊǘƘƛƴƎ ŎƭƛǇǎ ǎƘŀƭƭ ōŜ 
ǇǊƻǾƛŘŜŘ ǘƻ ōƻƴŘ ǘƘŜ ŎŀōƭŜ ǎƘŜŀǘƘǎ ǘƻ ŀƴȅ ǇƛŜŎŜ ƻŦ ŀǇǇŀǊŀǘǳǎ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ǎǇŜŎƛŀƭ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭΣ 
ǎƘƻǳƭŘ ǘƘŜ ŜŀǊǘƘ ŎƻƴƴŜŎǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴ ƎƭŀƴŘ ǇǊƻǾŜ ƛƴŀŘŜǉǳŀǘŜΦ !ƴȅ ŀŘŘƛǘƛƻƴŀƭ ŜŀǊǘƘƛƴƎ 
ŎƭƛǇǎ ǎƘŀƭƭ ōŜ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ǿƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜΦ 

¢ƘŜ ŜŀǊǘƘ ǘŀǇŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŎƻǊǊƻǎƛƻƴ ŀƴŘ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘŜǎǘ ƭƛƴƪǎ ŀƴŘ ōŜ Ǌǳƴ 
ƻƴ ǿŀƭƭǎ ƘŜƭŘ ƛƴ Ǉƻǎƛǘƛƻƴ ōȅ ǎŀŘŘƭŜǎ ŦƛȄŜŘ ōȅ RAWL ǇƭǳƎǎ ŀƴŘ ǎŎǊŜǿǎΦ 

/ƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ǎǿŜŀǘŜŘ ŀƴŘ ǊƛǾŜǘŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ŜƭŜŎǘǊƛŎŀƭƭȅ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭƭȅ ŎƻƴǘƛƴǳƻǳǎΦ 
Wƻƛƴǘǎ ōŜǘǿŜŜƴ ǘƘŜ Ƴŀƛƴ ŎƻƴŘǳŎǘƻǊ ŀƴŘ ǘƘŜ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜǎ ǎƘŀƭƭ ōŜ ǊŜŀŘƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŦƻǊ ǇŜǊƛƻŘƛŎ 
ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŘŀƳŀƎŜ ŀƴŘ ŎƻǊǊƻǎƛƻƴΦ 

²ƘŜǊŜ ǊƛƎƛŘ ƻǊ ŦƭŜȄƛōƭŜ ŎƻƴŘǳƛǘ ŀƴŘκƻǊ ǘǊǳƴƪƛƴƎ ƛǎ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ²ƻǊƪǎΣ ŀ ǎŜǇŀǊŀǘŜ ƛƴǘŜǊƴŀƭ 
ŜŀǊǘƘ ŎƻƴŘǳŎǘƻǊ ǎƘŀƭƭ ōŜ Ǌǳƴ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ōƻƴŘŜŘ ǘƻ ǘƘŜ ǘŜǊƳƛƴŀǘƛƴƎ ŀǇǇŀǊŀǘǳǎ ōȅ 
ƳŜŀƴǎ ƻŦ ŀ ǎǇŜŎƛŀƭ ŜŀǊǘƘ ǘŜǊƳƛƴŀƭΦ 

¢ƘŜ ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜ ǎȅǎǘŜƳ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ ǘǿƻ ŜƭŜŎǘǊƻŘŜ ōŜŘǎ ƻǊ ƴŜǎǘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŀǊǊŀƴƎŜŘ 
ŀƴŘΣ ŜŀŎƘ ŎƻƳǇǊƛǎƛƴƎ ŀ ǎȅǎǘŜƳ ƻŦ ǾŜǊǘƛŎŀƭƭȅ ƳƻǳƴǘŜŘ ǊƻŘǎΦ 

hƴ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ŜŀǊǘƘ ƛƴǎǘŀƭƭŀǘƛƻƴ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŘŜƳƻƴǎǘǊŀǘŜ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƘŀǘ ǘƘŜ 
ǊŜǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻŘŜǎ ŀƴŘ ǘƘŜ ŜŀǊǘƘ ƴŜǘǿƻǊƪ ƛǎ ǿƛǘƘƛƴ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƭƛƳƛǘǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ 
ǎƘŀƭƭ ǎǳǇǇƭȅ ǘŜǎǘ ŜǉǳƛǇƳŜƴǘΦ 

2.5.3   Earthing nests 

9ŀŎƘ ƴŜǎǘ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ƻŦ ŀ ƴǳƳōŜǊ ƻŦ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ŜŀǊǘƘ ǊƻŘǎΣ нр ƳƳ ƛƴ ŘƛŀƳŜǘŜǊ ōȅ нΦл Ƴ 
ƭƻƴƎΣ ŘǊƛǾŜƴ ǾŜǊǘƛŎŀƭƭȅ ƛƴǘƻ ǘƘŜ ƎǊƻǳƴŘ ŀǘ ƛƴǘŜǊǾŀƭǎ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ оΦл Ƴ ŀǇŀǊǘ ǿƛǘƘ ƘŜŀŘǎ ƭƻŎŀǘŜŘ 
ŀǘ ŀ ŘŜǇǘƘ ǘƻ ǎǳƛǘ ŘƛǎŎƻƴƴŜŎǘƛƴƎ ŎƘŀƳōŜǊ ǇƻǎƛǘƛƻƴΦ 

9ŀǊǘƘ ǊƻŘǎ ǎƘŀƭƭ ōŜ ŎƻǇǇŜǊ ƻǊ ǎǘŜŜƭ ŎƻŀǘŜŘ ǿƛǘƘ ŀ ƳŜǘŀƭƭƛŎ ōƻƴŘŜŘ ŎƻǇǇŜǊ ƻǳǘŜǊ ǎǳǊŦŀŎŜΦ wƻŘǎ ǎƘŀƭƭ 
ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǎǇŜŎƛŀƭ ƘŀǊŘŜƴŜŘ ǘƛǇǎ ŀƴŘ ŎŀǇǎΣ ǘƻ ŀǾƻƛŘ ŘƛǎǘƻǊǘƛƻƴ ǿƘŜƴ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ǊƻŘ ǘƻ 
ǘƘŜ ŎƻǇǇŜǊ ǎǘǊƛǇΦ 

[ŜŀŘǎ ŦǊƻƳ ŜŀŎƘ ŜƭŜŎǘǊƻŘŜ ǎƘŀƭƭ ōŜ ōǊƻǳƎƘǘ ǘƻ ŎƻƴŎǊŜǘŜ ŘƛǎŎƻƴƴŜŎǘƛƻƴ ŎƘŀƳōŜǊǎ ǘƻ ŜƴŀōƭŜ ŜŀŎƘ 
ŜƭŜŎǘǊƻŘŜ ǘƻ ōŜ ŘƛǎŎƻƴƴŜŎǘŜŘ ŦƻǊ ǘŜǎǘƛƴƎ ǇǳǊǇƻǎŜǎΦ 

/ƻƴŎǊŜǘŜ ŘƛǎŎƻƴƴŜŎǘƛƴƎ ŎƘŀƳōŜǊǎ ǿƛǘƘ ǊŜƳƻǾŀōƭŜ ŎƻǾŜǊ ŀƴŘ ŘƛǎŎƻƴƴŜŎǘƛƴƎ ƭƛŘΣ ŦƻǊ ǘŜǎǘ ǇǳǊǇƻǎŜǎΣ 
ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƻǾŜǊ ŜŀŎƘ ŜŀǊǘƘ ǊƻŘΦ ¢ƘŜ ǘƻǇ ƻŦ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ŀǘ ŦƛƴƛǎƘŜŘ ƎǊƻǳƴŘ ƭŜǾŜƭΦ 

¢ƘŜ ǘŜǎǘ ƭƛƴƪ ǎƘŀƭƭ ōŜ ƻŦ ŎƻǇǇŜǊ ŀƴŘ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ŎŀōƭŜǎ ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ŀƴŘ 
ƘŀǾŜ ŀ ƎŜƴŜǊƻǳǎ ŎƻƴǘŀŎǘ ŀǊŜŀΦ 5ƛǎŎƻƴƴŜŎǘƛƴƎ ōƻƭǘǎΣ ƴǳǘǎΣ ƭƻŎƪƴǳǘǎ ŀƴŘ ǿŀǎƘŜǊǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŦǊƻƳ 
ǇƘƻǎǇƘƻǊ ōǊƻƴȊŜΦ 



 

сму 

 

¢ƘŜ ŎƻǇǇŜǊ ǎǘǊƛǇ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ŜŀǊǘƘ ǊƻŘǎ ǘƻ ǘƘŜ ǘŜǎǘ ƭƛƴƪ ǎƘŀƭƭ ōŜ ŜȄƻǘƘŜǊƳƛŎŀƭƭȅ ǿŜƭŘŜŘ ŀǘ ǘƘŜ 
ǘŜǎǘ ƭƛƴƪ ŀƴŘ ǎǿŜŀǘŜŘ ǘƻ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ŜŀǊǘƘ ǊƻŘΦ 

¢ƘŜ ŜŀǊǘƘ ǊƻŘ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ ōŜ ŀƴ ŜƭŜŎǘǊƛŎŀƭƭȅ ǳƴōǊƻƪŜƴ ǊƛƴƎ ŀƴŘΣ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴǎ ǎƘŀƭƭ 
ōŜ t±/ ƛƴǎǳƭŀǘŜŘ ǎǘǊŀƴŘŜŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊ ŜŀǊǘƘƛƴƎ ŎŀōƭŜΣ ǎǿŜŀǘŜŘ ǘƻ ǘƘŜ ǘŜǎǘ ƭƛƴƪǎΦ ¢ƘŜ ŎŀōƭŜ 
ǎƘŀƭƭ ōŜ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ƭƻǿ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ŎŀǊǊȅ ǘƘŜ ƳŀȄƛƳǳƳ Ŧŀǳƭǘ ŎǳǊǊŜƴǘ ŦƻǊ ŀ ǇŜǊƛƻŘ ŜǉǳƛǾŀƭŜƴǘ ǘƻ 
ǘƘŜ ŎƭŜŀǊƛƴƎ ǘƛƳŜ ƻŦ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ ŜǉǳƛǇƳŜƴǘ ǿƛǘƘƻǳǘ ǳƴŘǳŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜΦ Wƻƛƴǘǎ ŀǘ ǘƘŜ ƘŜŀŘ 
ƻŦ ǘƘŜ ŜŀǊǘƘ ǊƻŘǎ ǎƘŀƭƭ ōŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŦƻǊ ǇŜǊƛƻŘƛŎ ƛƴǎǇŜŎǘƛƻƴΦ 

9ŀǊǘƘ ƴŜǎǘǎ ǎƘŀƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜƛǊ ǎǘŀǘƛƻƴ ŀǎǎƻŎƛŀǘŜŘ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳ ōȅ н bƻǎΦ t±/ ƛƴǎǳƭŀǘŜŘ 
ǎǘǊŀƴŘŜŘ ŎƻǇǇŜǊ ŎƻƴŘǳŎǘƻǊ ŜŀǊǘƘƛƴƎ ŎŀōƭŜǎΦ ¢ƘŜ ŎŀōƭŜ ǎƘŀƭƭ ōŜ ǎǿŜŀǘŜŘ ǘƻ ƻǇǇƻǎƛǘŜ ŜƴŘǎ ƻŦ ǘƘŜ 
ŜŀǊǘƘ ƴŜǎǘ ŀƴŘ ǘƻ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǎǇŀŎŜŘ Ǉƻƛƴǘǎ ƻƴ ǘƘŜ ǎǘŀǘƛƻƴ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳΦ 

¢ƘŜ ŜŀǊǘƘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŘŀƳŀƎŜ ōȅ ŎƻǊǊƻǎƛƻƴ ǿƘŜǊŜǾŜǊ ƴŜŎŜǎǎŀǊȅΦ 

2.5.4 Location of nests 

!ƴ ŜŀǊǘƘ ƴŜǎǘ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǘ ǎǳōǎǘŀǘƛƻƴǎ ǿƘŜǊŜ ǎǳŎƘ ŦƻǊƳǎ ǇŀǊǘ ƻŦ ǘƘƛǎ ŎƻƴǘǊŀŎǘΦ 

9ŀǊǘƘ ƴŜǎǘǎ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ōǳƛƭŘƛƴƎ ƘƻǳǎƛƴƎ ǘƘŜ ǎǿƛǘŎƘƎŜŀǊ ŀǎ ǇǊŀŎǘƛŎŀƭΦ ²ƘŜǊŜ 
ǘǿƻ ƴŜǎǘǎ ŀǊŜ ǎǇŜŎƛŦƛŜŘΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ŀǘ ƻǇǇƻǎƛǘŜ ŜƴŘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ 

2.5.5 Lightning protection 

¢ƘŜ ǘƻǇ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎǎ ŀǘ ǘƘŜ LƴǘŀƪŜΣ {ŜǿŜǊŀƎŜ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘΣ /ƻƴǘǊƻƭ ŀƴŘ {ǿƛǘŎƘƎŜŀǊ ǊƻƻƳǎ 
ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ƭƛƎƘǘƴƛƴƎ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳΣ ŎƻƳǇƻǎŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

!ƛǊ ǘŜǊƳƛƴŀƭ 

Cƭŀǘ ŎƻƴŘǳŎǘƻǊǎ 

CƛȄǘǳǊŜǎ 

{Ƙǳƴǘǎ 

9ŀǊǘƘƛƴƎ ƛƴǎǇŜŎǘƛƻƴ 

tǊƻǘŜŎǘƛƻƴ ǇƛǇŜǎ 

9ŀǊǘƘ ǊƻŘǎ 

9ǉǳƛǇƻǘŜƴǘƛŀƭ ǊƛƴƎ ōŜƭƻǿ ƎǊƻǳƴŘ ƭŜǾŜƭ 

¢ƘŜ Ƴŀƛƴ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ǎƘŀƭƭ ōŜ ŀǎ ŦƻƭƭƻǿǎΥ 

!ƛǊ ǘŜǊƳƛƴŀƭ 

¢ȅǇŜ Cw!bY[Lb ƻǊ ǎƛƳƛƭŀǊ 

/ƻƴƛŎ ǎƘŀǇŜ 

{ǘŀƛƴƭŜǎǎ ǎǘŜŜƭ 

5ƛƳŜƴǎƛƻƴǎΥ IŜƛƎƘǘ нΦпл Ƴ 

.ŀǎŜ ŘƛŀƳŜǘŜǊΥ ол ƳƳΣ ǿƛǘƘ ǘƘǊŜŀŘǎ 

{ǳǇǇƻǊǘΥ мΦр ƳΣ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ 

Cƭŀǘ ŎƻƴŘǳŎǘƻǊǎ 

5ƛƳŜƴǎƛƻƴǎΥ ол Ȅ н ƳƳ 

aŀǘŜǊƛŀƭΥ /ƻǇǇŜǊΣ ǘƛƴ ŎƻŀǘŜŘ 
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.ŜƴŘƛƴƎ ǊŀŘƛǳǎΥ Ҕ нр ŎƳ 

LƴǎǘŀƭƭŀǘƛƻƴΥ 9ȄǘŜǊƴŀƭ ƎǊƛƭƭΣ ƻƴ ǘƻǇ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎǎ ŀƴŘ ƭŀǘŜǊŀƭ ǿŀƭƭǎ ƻŦ ǘƘŜ ǘƻǿŜǊ 

9ǉǳƛǇƻǘŜƴǘƛŀƭ ǊƛƴƎ 

CƛȄǘǳǊŜǎ 

5ƛƳŜƴǎƛƻƴǎΥ ол ƳƳ 

aŀǘŜǊƛŀƭΥ DŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ 

{Ƙǳƴǘǎ



 

снл 

 

Cƭŀǘ ŦƭŜȄƛōƭŜ ƳŜǎƘ ол Ȅ о ƳƳ 

aŀǘŜǊƛŀƭΥ /ƻǇǇŜǊΣ ǘƛƴ ŎƻŀǘŜŘ 

[ŜƴƎǘƘΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǳǎŀƎŜ 

¦ǎŀƎŜΥ /ƻƴƴŜŎǘƛƻƴ ƻŦ ƳŜǘŀƭƭƛŎ ǇŀǊǘǎ ŀƴŘ ǘƻ ŘƻǿƴǿŀǊŘǎ ŎƻƴŘǳŎǘƻǊǎΦ 

9ŀǊǘƘƛƴƎ ƛƴǎǇŜŎǘƛƻƴ 

5ƛƳŜƴǎƛƻƴǎΥ тл Ȅ от Ȅ ол ƳƳ 

aŀǘŜǊƛŀƭΥ /ƻǇǇŜǊπ!ƭǳƳƛƴǳƳ 

Lƴ ŜŀŎƘ ŘƻǿƴǿŀǊŘ ŎƻƴŘǳŎǘƻǊΣ Ϥ н ллл ƳƳ ŀōƻǾŜ ƎǊƻǳƴŘ ƭŜǾŜƭΦ 

tǊƻǘŜŎǘƛƻƴ ǇƛǇŜǎ 

.ŀǊ ǘȅǇŜΣ пл Ȅ п Ȅ н ллл ƳƳ ǿƛǘƘ ǊŜǎǇŜŎǘƛǾŜ ŦƛȄǘǳǊŜǎΦ 

aŀǘŜǊƛŀƭΥ DŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ 

!ƛƳΥ /ƻƴŘǳŎǘƻǊǎ ǇǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ ƳŜŎƘŀƴƛŎŀƭ ǎƘƻŎƪǎΦ 9ŀǊǘƘ ǊƻŘǎ 

5ƛƳŜƴǎƛƻƴǎΥ Ҕ мΣр ƳΣ q Ґмс ƳƳ 

aŀǘŜǊƛŀƭΥ {ǘŜŜƭΣ ŎƻǇǇŜǊ ŎƻŀǘŜŘ 

¢ƻ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀƭƭ ŀŎŎŜǎǎƻǊƛŜǎ 

!ƛƳΥ /ƻƴƴŜŎǘƛƻƴ ǘƻ ŜǉǳƛǇƻǘŜƴǘƛŀƭ ǊƛƴƎ ōȅ ǳǎŜ ƻŦ ǎǇƭƛǘǘŜǊ Ƨƻƛƴǘǎ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŜŀǊǘƘƛƴƎ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ƴƻǘ ƘƛƎƘŜǊ ǘƘŀƴ мл ʍΦ {ŜŎƻƴŘŀǊȅ ŜŦŦŜŎǘǎ 
ƻŦ ƭƛƎƘǘƴƛƴƎ ǎǘƻƪŜǎΣ ƭƛƪŜ ƻǾŜǊǾƻƭǘŀƎŜǎ ƻƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘΣ ǎǘŜǇ ǾƻƭǘŀƎŜǎ ŀƴŘ ƻǘƘŜǊǎΣ ǎƘŀƭƭ ōŜ 
ǇǊŜǾŜƴǘŜŘ ōȅ ǘƘŜ ǳǎŜ ƻŦ ǎǳǊƎŜ ŀǊǊŜǎǘŜǊǎΣ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀƴŘ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΣ ǳǇǎǘǊŜŀƳ 
ǘƻ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΦ 

 

2.6 TEST INSTRUCTIONS AND COMMISSIONING 

¢Ƙƛǎ ǇŀǊǘ ŎƻǾŜǊǎ ǘƘŜ ¢Ŝǎǘ LƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ /ƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ǘƘŜ ǿƻǊƪǎΣ ƳŀǘŜǊƛŀƭ ŀƴŘ ǇƭŀƴǘǎΦ 

2.6.1 Works testing and inspection 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ŦŀŎƛƭƛǘȅ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ƻŦ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƳŀǘŜǊƛŀƭ ŀƴŘ 
ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ŀǘ ƭŜŀǎǘ мп ŘŀȅǎΩ ƴƻǘƛŎŜ ǿƘŜƴ ǎǳŎƘ ŜǉǳƛǇƳŜƴǘ ƻǊ ƳŀǘŜǊƛŀƭ ƛǎ ǊŜŀŘȅ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ƻǊ 
ŦƻǊ ǿƻǊƪǎ ǘŜǎǘΦ 

bƻ ŜǉǳƛǇƳŜƴǘ ƻǊ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ŘƛǎǇŀǘŎƘŜŘ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ǿƻǊƪǎΣ ǿƛǘƘƻǳǘ ǘƘŜ ǿǊƛǘǘŜƴ 
ǇŜǊƳƛǎǎƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

Cǳƭƭ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ƳŜǘƘƻŘ ƻŦ ǘŜǎǘƛƴƎ ǇǊƻǇƻǎŜŘ ŦƻǊ ŜŀŎƘ ƛǘŜƳ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ 

¢ƘŜ ǇǊƛŎŜǎ ƛƴ ǘƘŜ .ƛƭƭ ƻŦ vǳŀƴǘƛǘƛŜǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŦƻǊ ǘƘŜ Ŏƻǎǘǎ ƻŦ ŀƭƭ ǿƻǊƪǎ ǘŜǎǘǎΣ ƛƴŎƭǳŘƛƴƎ ǘŜƳǇƻǊŀǊȅ 
ŜǊŜŎǘƛƻƴΣ ƭŀōƻǊΣ ƳŀǘŜǊƛŀƭǎΣ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴΣ ǎǘƻǊŜǎΣ ŦǳŜƭ ŀƴŘ ǇƻǿŜǊ ǳǎŜŘΣ ŀǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ŘǳǊƛƴƎ 
ŀƭƭ ƛƴǎǇŜŎǘƛƻƴǎ ŀƴŘ ǘŜǎǘǎΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀƭƭ ŀŎŎƻƳƳƻŘŀǘƛƻƴ ŀƴŘ ǘǊŀǾŜƭƭƛƴƎ ŜȄǇŜƴǎŜǎ ƛƴŎǳǊǊŜŘ ōȅ 
ƛƴǎǇŜŎǘƻǊǎ ŦƻǊ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ŎŜǊǘƛŦƛŜŘ ǊŜŎƻǊŘǎ ŀƴŘ ŎǳǊǾŜǎΦ
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2.6.2 Test instruments 

¢ƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ǎƘŀƭƭ ǎŀǘƛǎŦȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ƻŦ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ŀƭƭ ƛƴǎǘǊǳƳŜƴǘǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ǘŜǎǘǎ 
ŀƴŘΣ ƛŦ ǊŜǉǳƛǊŜŘ ǎƘŀƭƭ ǇǊƻŘǳŎŜ ǊŜŎŜƴǘ ŎŀƭƛōǊŀǘƛƻƴ ǘŜǎǘǎΣ ƻǊ ƻǘƘŜǊǿƛǎŜ ƘŀǾŜ ǘƘŜƳ ŎŀƭƛōǊŀǘŜŘ ŀǘ Ƙƛǎ 
ƻǿƴ ŜȄǇŜƴǎŜ ōȅ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ŀǳǘƘƻǊƛǘȅΦ 

2.6.3 Test Certificates 

¢Ŝǎǘ /ŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΣ ƎƛǾƛƴƎ ŘŜǘŀƛƭŜŘ ǊŜŎƻǊŘǎ ƻŦ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ǘŜǎǘǎ 
ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƳŀǘŜǊƛŀƭ ƛƴŎƭǳŘƛƴƎ ǎǳōǎǘŀǘƛƻƴǎΣ ǘǊŀƴǎŦƻǊƳŜǊǎΣ ǎǿƛǘŎƘƎŜŀǊǎΣ ǇǳƳǇ 
ǎŜǘǎΣ ŎŀōƭŜǎ ŀƴŘ ŎŀōƭƛƴƎ ōƻǘƘ ƛƴ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎ ŀƴŘ ŀǘ ǎƛǘŜΦ 

/ŜǊǘƛŦƛŎŀǘŜǎ ŦǊƻƳ ŀƴ LƴŘŜǇŜƴŘŜƴǘ LƴǎǇŜŎǘƛƻƴ /ƻƳǇŀƴȅκ!ǳǘƘƻǊƛǘȅκ!ƎŜƴŎȅΣ ŀǎ ǊŜǉǳƛǊŜŘ ƛƴ нΦпΦо ǎƘŀƭƭ 
ōŜ ǇǊƻǾƛŘŜŘ ōŜŦƻǊŜ ǎƘƛǇǇƛƴƎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƻōǘŀƛƴ ŀƴŘ ǎǳōƳƛǘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘ ǘƻ ƻǘƘŜǊ ǇŀǊǘƛŜǎ ŀǎ Ƴŀȅ ōŜ ŘƛǊŜŎǘŜŘΣ 
ŎŜǊǘƛŦƛŎŀǘŜǎ ƻŦ ǘŜǎǘ ƻŦ ŀƭƭ ƛǘŜƳǎΣ ŎŜǊǘƛŦȅƛƴƎ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ōŜŜƴ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ ǘŜǎǘŜŘ ŀƴŘ ŘŜǎŎǊƛōƛƴƎ 
ŀƴŘ ƎƛǾƛƴƎ Ŧǳƭƭ ǇŀǊǘƛŎǳƭŀǊǎ ƻŦ ǎǳŎƘ ǘŜǎǘǎΦ 

/ƻǇƛŜǎ ƻŦ ǘŜǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ƻŦ ƳŀƧƻǊ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ 
ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

2.6.4 Works inspection tests and guarantees 

!ƭƭ ǘƘŜ {ŎƘŜŘǳƭŜǎ ƻŦ tŀǊǘƛŎǳƭŀǊǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ǿƛǘƘ ǘƘŜ ƎǳŀǊŀƴǘŜŜŘ ǇŀǊǘƛŎǳƭŀǊǎ ŀƴŘ ŜŦŦƛŎƛŜƴŎƛŜǎ 
ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƻŦŦŜǊŜŘ ŀǘ ǘƘŜ ŘǳǘƛŜǎ ǎǇŜŎƛŦƛŜŘΦ ¢ƘŜǎŜ ǿƛƭƭ ōŜ ōƛƴŘƛƴƎ ŀƴŘ Ƴŀȅ ƴƻǘ ōŜ ǾŀǊƛŜŘ 
ŜȄŎŜǇǘ ǿƛǘƘ ǘƘŜ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

!ƭƭ ǇǊƻǾƛƴƎ ǘŜǎǘǎ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƎǳŀǊŀƴǘŜŜŘ ǘŜŎƘƴƛŎŀƭ Řŀǘŀ ŦƻǊ 
ŀƴ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ прϲ/Φ 

Cǳƭƭ ǿƛǘƴŜǎǎ ǘŜǎǘƛƴƎ ǘƻ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ǘƻ ǇǊƻǾŜ ƎǳŀǊŀƴǘŜŜǎ ƎƛǾŜƴ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ŦƻǊ 
ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǘŜƳǎΥ 

{ǳōǎǘŀǘƛƻƴǎΤ 

¢ǊŀƴǎŦƻǊƳŜǊǎΤ 

9ƭŜŎǘǊƛŎ aƻǘƻǊǎΤ 

{ǘŀƴŘōȅ DŜƴŜǊŀǘƻǊ {ŜǘǎΤ 

/ŀōƭŜǎΤ 

5ƛǎǘǊƛōǳǘƛƻƴ .ƻŀǊŘǎ ŀƴŘ {ǿƛǘŎƘōƻŀǊŘǎΤ 

/ƻƴǘǊƻƭ tŀƴŜƭǎΤ 

Lƴ ŀŘŘƛǘƛƻƴΣ ŀƭƭ ƻǘƘŜǊ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ƴƻǘ ǎǳōƧŜŎǘ ǘƻ ǿƛǘƴŜǎǎ ǘŜǎǘƛƴƎ ǎƘŀƭƭ ōŜ ǘŜƳǇƻǊŀǊƛƭȅ ŜǊŜŎǘŜŘ 
ŀǘ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎ ŀƴŘ ǘŜǎǘŜŘ ŦƻǊ ǎŀǘƛǎŦŀŎǘƻǊȅ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǎƘŀƭƭ ōŜ ƻŦŦŜǊŜŘ ŦƻǊ 
ƛƴǎǇŜŎǘƛƻƴΦ /ƻǇƛŜǎ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǘŜǎǘ ǊŜŀŘƛƴƎǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ŀƭƭ ǇǊƛƻǊ ǘƻ 
ǇŀŎƪƛƴƎ ŦƻǊ ǎƘƛǇƳŜƴǘΦ 

{ǳŎƘ ƛƴǎǇŜŎǘƛƻƴΣ ŜȄŀƳƛƴŀǘƛƻƴΣ ƻǊ ǘŜǎǘƛƴƎΣ ǎƘŀƭƭ ƴƻǘ ǊŜƭŜŀǎŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΣ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻǊ 
ǎǳǇǇƭƛŜǊ ƻŦ ŀƴȅ ƛǘŜƳΣ ŦǊƻƳ ŀƴȅ ƻōƭƛƎŀǘƛƻƴΦ 

/ŜǊǘƛŦƛŜŘ ŎƻǇƛŜǎ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǘŜǎǘ ǊŜŀŘƛƴƎǎ ƻŦ ŀƭƭ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

²Ƙƛƭǎǘ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŦŀŎƛƭƛǘƛŜǎ ŦƻǊ ǿƛǘƴŜǎǎ ǘŜǎǘƛƴƎ ŀƴŘκƻǊ ƛƴǎǇŜŎǘƛƻƴ ƻŦ ŀƭƭ 
ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ǿƻǊƪǎΣ ƘŜ ƳŀȅΣ ŀǘ Ƙƛǎ ŘƛǎŎǊŜǘƛƻƴΣ ŀŘǾƛǎŜ ǘƘŀǘ ǘƘŜ ǘŜǎǘǎ 
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ǎƘŀƭƭ ǇǊƻŎŜŜŘΣ ƛƴ Ƙƛǎ ŀōǎŜƴŎŜΦ ¢ƘŜ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǎ ƛŦ ƛƴ Ƙƛǎ ǇǊŜǎŜƴŎŜ ŀƴŘΣ Řǳƭȅ ŎŜǊǘƛŦƛŜŘ ŎƻǇƛŜǎ 
ƻŦ ǘŜǎǘ ǊŜŀŘƛƴƎǎ ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘΦ



 

сно 

 

²ƘŜǊŜ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ŀǊŜ ƻŦ ƛŘŜƴǘƛŎŀƭ ǎƛȊŜ ŀƴŘ ŘǳǘȅΣ ƛǘ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ŀǘ ǘƘŜ 9ƴƎƛƴŜŜǊǎ 
ŘƛǎŎǊŜǘƛƻƴ ǘƘŀǘ ŀ ǊŜŘǳŎŜŘ ƴǳƳōŜǊ ƻŦ ǘƘŜ ƛǘŜƳǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ǿƛǘƴŜǎǎ ǘŜǎǘǎΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ǎƘŀƭƭ ƴƻǘ 
ǊŜƭƛŜǾŜ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ŦǊƻƳ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ŎŀǊǊȅƛƴƎ ƻǳǘ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ǘŜǎǘǎ ƻƴ ŀƭƭ ƛǘŜƳǎ 
ǇǊƛƻǊ ǘƻ ƻŦŦŜǊƛƴƎ ŦƻǊ ǿƛǘƴŜǎǎ ǘŜǎǘƛƴƎΦ 

LŦ ŘǳǊƛƴƎ ƛƴǎǇŜŎǘƛƴƎΣ ŜȄŀƳƛƴƛƴƎ ƻǊ ǘŜǎǘƛƴƎ ŀƴȅ ƳŀǘŜǊƛŀƭ ƻǊ ŜǉǳƛǇƳŜƴǘΣ ǎǳŎƘ ƛǘŜƳǎ ƻǊ ŀƴȅ ǇŀǊǘǎ 
ǘƘŜǊŜƻŦ ŀǊŜ ŘŜŦŜŎǘƛǾŜ ƻǊ ƴƻǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ 
ƘŜ Ƴŀȅ ǊŜƧŜŎǘ ǘƘŜ ǎŀƛŘ ƛǘŜƳǎ ƻǊ ǇŀǊǘ ǘƘŜǊŜƻŦΣ ƎƛǾƛƴƎ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ǿƛǘƘƛƴ ŀ ǊŜŀǎƻƴŀōƭŜ ǘƛƳŜ 
ƴƻǘƛŎŜ ƛƴ ǿǊƛǘƛƴƎ ƻŦ ǎǳŎƘ ǊŜƧŜŎǘƛƻƴΣ ǎǘŀǘƛƴƎ ǘƘŜǊŜƛƴ ǘƘŜ ƎǊƻǳƴŘǎ ǳǇƻƴ ǿƘƛŎƘ ǘƘŜ ǎŀƛŘ ŘŜŎƛǎƛƻƴ ƛǎ 
ōŀǎŜŘΦ !ƭƭ ǊŜǘŜǎǘƛƴƎ ǎƘŀƭƭ ōŜ ŀǘ ƳŀƴǳŦŀŎǘǳǊŜǊϥǎ ŜȄǇŜƴǎŜΦ 

 

2.6.4.1 Motors 

tǳƳǇ ƳƻǘƻǊǎ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ Ŧǳƭƭ ǇŜǊŦƻǊƳŀƴŎŜ ǘŜǎǘǎΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǿƛǘƴŜǎǎŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ 
ŀǘ ǘƘŜ ƳƻǘƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊ ǿƻǊƪǎΦ рΦр ƪ² ǘƻ нн ƪ² ǎƛǘŜ ǊŀǘƛƴƎ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǇŜǊŦƻǊƳŀƴŎŜ ǘŜǎǘ 
ǳƴǿƛǘƴŜǎǎŜŘΦ aƻǘƻǊǎ ǳƴŘŜǊ рΦр ƪ² ǎƛǘŜ ǊŀǘƛƴƎ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘȅǇŜ ǘŜǎǘ ǎǘŀƴŘŀǊŘǎΦ 

aƻǘƻǊ ǘŜǎǘǎ ǿƛƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ .{ пффф ŀǎ ŀǇǇƭƛŎŀōƭŜΦ ¢ƘŜ 
ǘŜǎǘ ǎƘŀƭƭ ƻōǘŀƛƴ ǘƘŜ ƻǾŜǊŀƭƭ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ƻǘƘŜǊ ŦƛƎǳǊŜǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƎǳŀǊŀƴǘŜŜǎ ƎƛǾŜƴ 
ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜ ƻŦ tŀǊǘƛŎǳƭŀǊǎΦ ¢Ŝǎǘ /ŜǊǘƛŦƛŎŀǘŜǎΣ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀƭƭ ǎƛȊŜŘ ƳƻǘƻǊǎΦ 

 

2.6.4.2 Alternators 

!ƭƭ ŀƭǘŜǊƴŀǘƻǊǎ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ǿƛǘƴŜǎǎ ǘŜǎǘŜŘ ƛƴ ŎƻƴŦƻǊƳƛǘȅ ǿƛǘƘ .{ пффф ǘƻ ǾŜǊƛŦȅ ǘƘŜ ŘŜǘŀƛƭǎ 
ƎƛǾŜƴ ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜ ƻŦ tŀǊǘƛŎǳƭŀǊǎΣ ǘƻ ŀǎŎŜǊǘŀƛƴ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ōȅ ƳŜŀƴǎ ƻŦ ŀƴ 
ƛƴǇǳǘκƻǳǘǇǳǘ ǘŜǎǘΣ ǘƘŜ ŀƭǘŜǊƴŀǘƻǊ ōŜƛƴƎ ŘǊƛǾŜƴ ōȅ ŀƴ !/ ƻǊ 5/ ǇǊƛƳŜ ƳƻǾŜ ŀƴŘ ǘƘŜ ƛƴǇǳǘ ŎǳǊǊŜƴǘ 
ǎƘŀƭƭ ōŜ ƳŜŀǎǳǊŜŘ ŀƴŘ ƳƻƴƛǘƻǊŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ŀƭǘŜǊƴŀǘƻǊΦ 

Lƴ ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǘƘŜ ŀƭǘŜǊƴŀǘƻǊǎΣ ǘƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ǎŀǘƛǎŦƛŜŘ ŀǎ ǘƻ ǘƘŜ 
ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ǘŜǎǘ ƳƻǘƻǊ ŀƴŘ ǊŜŎŜƴǘ ǘŜǎǘ ǇŜǊŦƻǊƳŀƴŎŜ ŦƛƎǳǊŜǎ ǎƘŀƭƭ ōŜ ǇǊƻŘǳŎŜŘΦ ¢Ŝǎǘ 
/ŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

 

2.6.4.3 Diesel Engine 

!ƭƭ ŜƴƎƛƴŜǎ ǎƘŀƭƭ ōŜ ǎŜǇŀǊŀǘŜƭȅ ǿƛǘƴŜǎǎ ǘŜǎǘŜŘ ǘƻ .{ спф ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎ ŀƴŘ ǘƘŜ ŦǳŜƭ 
ƻƛƭΣ Ǝŀǎ ŀƴŘ ƭǳōǊƛŎŀǘƛƴƎ ƻƛƭ ŎƻƴǎǳƳǇǘƛƻƴ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ ŀƴŘ ǾŜǊƛŦȅ ǘƘŜ ŦƛƎǳǊŜǎ ƎƛǾŜƴ ƛƴ ǘƘŜ 
{ŎƘŜŘǳƭŜ ƻŦ tŀǊǘƛŎǳƭŀǊǎΦ ¢Ŝǎǘ /ŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

 

2.6.4.4 Diesel Alternator Set 

!ŦǘŜǊ ƛƴŘƛǾƛŘǳŀƭ ǘŜǎǘƛƴƎ ŀƴŘ ƳƻǳƴǘƛƴƎ ƻƴ ōŜŘǇƭŀǘŜΣ ŀƭƛƎƴƛƴƎ ŀƴŘ ŎƻƳǇƭŜǘƛƴƎ ǿƛǘƘ ŀƭƭ ŦƛǘǘƛƴƎǎ ŀƴŘ 
ŀŎŎŜǎǎƻǊƛŜǎΣ ŎƻƳǇƭŜǘŜ ŘƛŜǎŜƭ ŀƭǘŜǊƴŀǘƻǊ ǎŜǘǎ ǎƘŀƭƭ ōŜ ƻŦŦŜǊŜŘ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ŜǉǳƛǇƳŜƴǘ 
ƻǇŜǊŀǘƛƻƴ ǘŜǎǘǎ Ǌǳƴ ŀƴŘΣ ǎƘŀƭƭ ƴƻǘ ōŜ ǇŀŎƪŜŘ ƻǊ ŘƛǎǇŀǘŎƘŜŘ ǿƛǘƘƻǳǘ ǇŜǊƳƛǎǎƛƻƴ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

¢ŜƴŘŜǊŜǊǎ ŀǊŜ ǘƻ ŎƻƴŦƛǊƳ ǘƘŀǘ ŎƻƳǇƭŜǘŜ ŘƛŜǎŜƭ ŀƭǘŜǊƴŀǘƻǊ ǎŜǘǎ ǿƛǘƘ ŀƭƭ ŀǳȄƛƭƛŀǊȅ ŦƛǘǘƛƴƎǎ Ŏŀƴ ōŜ ǘŜǎǘ 
ǊǳƴΦ 

 



 

снп 

 

2.6.4.5 Fuel Tanks 

tǊƛƻǊ ǘƻ ǘƘŜ ŘƛǎǇŀǘŎƘ ƻŦ ǘƘŜ ǘŀƴƪ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎΣ ǘƘŜ ŘƛŜǎŜƭ ŦǳŜƭ ōǳƭƪ ǎǘƻǊŀƎŜ ǘŀƴƪ 
ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ƘȅŘǊŀǳƭƛŎŀƭƭȅ ǘƻ ŀ ǎǳǎǘŀƛƴŜŘ ǇǊŜǎǎǳǊŜ ƻŦ лΦт bκƳƳчΣ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǘŀƴƪ ƛǎ ǎƻǳƴŘ 
ŀƴŘΣ ǎƘƻǿǎ ƴƻ ƭŜŀƪǎ ƻǊ ŘƛǎǘƻǊǘƛƻƴǎΦ ¢Ŝǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

9ƴƎƛƴŜ Řŀȅ ǘŀƴƪǎ ǎƘŀƭƭ ōŜ ƘȅŘǊŀǳƭƛŎŀƭƭȅ ǘŜǎǘŜŘ ǘƻ ŀ ǎǳǎǘŀƛƴŜŘ ǇǊŜǎǎǳǊŜ ƻŦ лΦп bκƳƳч ŀƴŘ ǘŜǎǘ 
ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

 

2.6.4.6 Switchboards and Control Panels 

¢ƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ǎǿƛǘŎƘ ŀƴŘ ŎƻƴǘǊƻƭ ƎŜŀǊ ǎƘŀƭƭ ōŜ ǿƛǘƴŜǎǎ ǘŜǎǘŜŘ ŀǎ ƛƴǘŜƎǊŀƭ ǳƴƛǘǎ ŦƻǊ ŀ ŎƻƳǇƭŜǘŜ 
ǎŜǉǳŜƴŎŜ ƻŦ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŀǎ ƭŀƛŘ Řƻǿƴ ƛƴ .{ рут ŀƴŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƳǇƭŜǘŜƴŜǎǎ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘǎ 
ƛƴ ǘƘŜ Ŧƛƴŀƭ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦƻƴǘΣ ǿƛǘƘƛƴ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƻǊƪǎΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ 
ƻǳǘΥ 

tǊƛƳŀǊȅ ƛƴƧŜŎǘƛƻƴ ǘŜǎǘǎ ǘƻ ŜƴǎǳǊŜ ŎƻǊǊŜŎǘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ƻǇŜǊŀǘŜŘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅǎ ŀƴŘ ŘƛǊŜŎǘ 
ŀŎǘƛƴƎ ŎƻƛƭǎΣ ƻǾŜǊ ǘƘŜƛǊ Ŧǳƭƭ ǊŀƴƎŜ ǎŜǘǘƛƴƎǎΦ 

.ŀƭŀƴŎŜŘ ŜŀǊǘƘ Ŧŀǳƭǘ ǎǘŀōƛƭƛǘȅ ǘŜǎǘǎ ōȅ ǇǊƛƳŀǊȅ ŎǳǊǊŜƴǘ ƛƴƧŜŎǘƛƻƴΦ /ŀǊŜ Ƴǳǎǘ ōŜ ǘŀƪŜƴ ǘƻ ǊŜǇǊƻŘǳŎŜ 
ŀŎŎǳǊŀǘŜƭȅ ǘƘŜ ōǳǊŘŜƴǎ ƻŦ ƛƴǘŜǊŎƻƴƴŜŎǘƛƴƎ ŎŀōƭŜǎΦ ! ŦǳǊǘƘŜǊ ǘŜǎǘ ǘƻ ŜƴǎǳǊŜ ŎƻǊǊŜŎǘ ǇƻƭŀǊƛǘȅ Ƴǳǎǘ ōŜ ƳŀŘŜ 
ŀŦǘŜǊ ŀǎǎŜƳōƭȅΦ 

¢Ŝǎǘǎ ƻƴ ŀǳȄƛƭƛŀǊȅ ǊŜƭŀȅǎ ŀǘ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ ōȅ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀǎǎƻŎƛŀǘŜŘ ǊŜƳƻǘŜ ǊŜƭŀȅǎΦ 

/ƻǊǊŜŎǘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǎŜǉǳŜƴŎƛƴƎ ŀƴŘ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘǎ ŀǘ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ ōȅ ƻǇŜǊŀǘƛƻƴ ƻŦ ƭƻŎŀƭ 
ŎƻƴǘǊƻƭ ǎǿƛǘŎƘŜǎ ŀƴŘ ǎƛƳǳƭŀǘƛƻƴ ƻŦ ƻǇŜǊŀǘƛƻƴΣ ŦǊƻƳ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭ ǇƻǎƛǘƛƻƴǎΦ 
 

Circuit Breakers 

 

2.6.4.8 All circuit breakers shall be subject to the following tests: 

wƻǳǘƛƴŜ ǘŜǎǘǎ ƛƴŎƭǳŘƛƴƎ I± ǇǊŜǎǎǳǊŜ ǘŜǎǘΣ Ƴ± ŘǊƻǇ ǘŜǎǘǎ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ǘŜǎǘǎΦ 

¢ƻ ŜƴǎǳǊŜ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ 5/ ŎƭƻǎƛƴƎ Ŏƻƛƭ ŀƴŘ ǎŀǘƛǎŦŀŎǘƛƻƴΣ ŎƭƻǎƛƴƎ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ǿƛǘƘ ǘƘŜ 
ǾƻƭǘŀƎŜ ƻƴ ǘƘŜ Ŏƻƛƭ Řƻǿƴ ǘƻ ул҈ ƻŦ ƛǘǎ ǊŀǘŜŘ ǾƻƭǘŀƎŜ ŀƴŘ ǘƘŀǘ ƳŀƭƻǇŜǊŀǘƛƻƴ ŘƻŜǎ ƴƻǘ ƻŎŎǳǊ ǿƛǘƘ ŀ ǾƻƭǘŀƎŜ 
ƻƴ ǘƘŜ Ŏƻƛƭ ƻŦ мнл҈ ƻŦ ƛǘǎ ǊŀǘŜŘ ǾƻƭǘŀƎŜΦ 

¢ƻ ŜƴǎǳǊŜ ǘƘŀǘ ǎŀǘƛǎŦŀŎǘƻǊȅ ǘǊƛǇ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊ ƻŎŎǳǊǎ ŀǘ ƴƻ ƭƻŀŘ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ǘǊƛǇ 
Ŏƻƛƭ ŜƴŜǊƎƛȊŜŘ ŀǘ рл҈ ƻŦ ƛǘǎ ǊŀǘŜŘ ǾƻƭǘŀƎŜΦ 

LƴǘŜǊŎƘŀƴƎŜŀōƛƭƛǘȅ ƻŦ ǿƛǘƘŘǊŀǿŀōƭŜ ƛŘŜƴǘƛŎŀƭƭȅ ŜǉǳƛǇǇŜŘ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎΣ ŎƘŜŎƪƛƴƎ ƻŦ ŀƭƭ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ 
ŜƭŜŎǘǊƛŎŀƭ ƛƴǘŜǊƭƻŎƪǎΦ 

¢ȅǇŜ ǘŜǎǘ ŦƛƎǳǊŜǎ ŦƻǊ ƘŜŀǘ ǘŜǎǘ Ǌǳƴǎ ǇŜǊŦƻǊƳŜŘ ƻƴ ƛŘŜƴǘƛŎŀƭ ǇŀƴŜƭ ǘȅǇŜǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜΦ 
 

Transformers 

¢ƘŜ ǘǊŀƴǎŦƻǊƳŜǊǎ ǎƘŀƭƭ ōŜ ǿƛǘƴŜǎǎ ǿƻǊƪǎ ǊƻǳǘƛƴŜ ǘŜǎǘŜŘ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

aŜŀǎǳǊŜƳŜƴǘ ƻŦ ǿƛƴŘƛƴƎ ǊŜǎƛǎǘŀƴŎŜΤ 
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tƻƭŀǊƛǘȅ ŀƴŘ ǇƘŀǎŜ ǊŜƭŀǘƛƻƴǎƘƛǇΤ 

LƳǇŜŘŀƴŎŜ ±ƻƭǘŀƎŜΤ 

[ƻŀŘ ƭƻǎǎŜǎΤ 

bƻ ƭƻŀŘ ƭƻǎǎŜǎ ŀƴŘ ƴƻπƭƻŀŘ ŎǳǊǊŜƴǘΤ 

Lƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜΤ 

LƴŘǳŎŜŘ ƻǾŜǊǾƻƭǘŀƎŜ ǿƛǘƘǎǘŀƴŘΤ 

{ŜǇŀǊŀǘŜ ǎƻǳǊŎŜ ǾƻƭǘŀƎŜ ǿƛǘƘǎǘŀƴŘΤ 

¢ȅǇŜ ¢Ŝǎǘ /ŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

LƳǇǳƭǎŜ ǾƻƭǘŀƎŜ ǿƛǘƘǎǘŀƴŘΤ 

¢ŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜΦ 

Cables 

!ƭƭ IƛƎƘπ±ƻƭǘŀƎŜ όI±ύ ŎŀōƭŜǎ ŀƴŘ ŀǊƳƻǊŜŘ ŎŀōƭŜǎ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǊƻǳǘƛƴŜ ǘŜǎǘǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ ¢Ŝǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŀƎŀƛƴǎǘ ŜŀŎƘ 
ŘǊǳƳ ŀƴŘκƻǊ ŎŀōƭŜ ƭŜƴƎǘƘΦ ¢ƘŜ ǘŜǎǘǎ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ŜǾŜǊȅ ŎŀōƭŜ ƭŜƴƎǘƘ ŀƴŘκƻǊ ŘǊǳƳ ŀǘ 
ƳŀƴǳŦŀŎǘǳǊŜǊ ǇǊŜƳƛǎŜǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜΥ 

IƛƎƘ ǾƻƭǘŀƎŜ 5/ ƛƴǎǳƭŀǘƛƻƴ ǇǊŜǎǎǳǊŜ ǘŜǎǘΣ ōŜǘǿŜŜƴ ŎƻǊŜǎΣ ŜŀŎƘ ŎƻǊŜ ǘƻ ŜŀǊǘƘΣ ƳŜǘŀƭƭƛŎ ǎƘŜŀǘƘ ƻǊ ŀǊƳƻǊ ŀǎ 
ŀǇǇƭƛŎŀōƭŜΦ 

Lƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜ ǘŜǎǘΦ 

/ƻǊŜ Ŏƻƴǘƛƴǳƛǘȅ ŀƴŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴΦ 

/ƻƴŘǳŎǘƻǊ ǊŜǎƛǎǘŀƴŎŜ ǘŜǎǘΦ 
 

2.6.4.11 Site Testing 

!ŦǘŜǊ ŜǊŜŎǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜŘΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǘŜǎǘ Ŧǳƭƭȅ ŀƭƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ 
ǇǊƻǾƛǎƛƻƴ ƻŦΥ 

!ƭƭ ǎƪƛƭƭŜŘ ŀƴŘ ǉǳŀƭƛŦƛŜŘ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ǘŜǎǘ ǎǘŀŦŦ ŦƻǊ ǘƘŜ ǘŜǎǘƛƴƎ ƻŦ ŀƭƭ ŜǉǳƛǇƳŜƴǘΤ 

tǊƻǾƛǎƛƻƴ ŀƴŘ ŘƛǎǇƻǎŀƭ ƻŦ ŀƭƭ ǎŜǊǾƛŎŜǎΣ ƭǳōǊƛŎŀƴǘǎΣ ŀƴŘ ŦǳŜƭǎ ƻǘƘŜǊ ǘƘŀƴ ŜƭŜŎǘǊƛŎƛǘȅΤ 

!ƭƭ ƳŜŀǎǳǊƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ŜǉǳƛǇƳŜƴǘ ƻǇŜǊŀǘƛƻƴ ǘƻ ǘƘŜ ŦǳƭŦƛƭƭƳŜƴǘ ƻŦ ǘƘŜ ǿƻǊƪǎ 
ǘŜǎǘǎΤ 

!ƭƭ ƭƻŀŘƛƴƎ ǿŜƛƎƘǘǎ ŦƻǊ ǘƘŜ ƭƻŀŘ ǘŜǎǘƛƴƎ ƻŦ ŀƭƭ ƭƛŦǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴǎΦ 

!ƭƭ ƴŜŎŜǎǎŀǊȅ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ǘŜǎǘƛƴƎ ƻŦ ŀƭƭ ŘƛŜǎŜƭ ŦǳŜƭ ōǳƭƪ ǎǘƻǊŀƎŜ ǘŀƴƪǎ ŀƴŘ ŦƛǘǘƛƴƎǎΦ 

!ƭƭ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ōǳǘ ǎƘŀƭƭ ōŜ ǎǳǇŜǊǾƛǎŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ŀƴŘΣ ǘƘŜ 
9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ ŀƭƭ ǘŜǎǘǎΦ 

/ƻƳƳƛǎǎƛƻƴƛƴƎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳƴŘŜǊǘŀƪŜƴ ǿƛǘƘƻǳǘ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ǘƘŜ 9ƳǇƭƻȅŜǊ ǿƛƭƭ 
ƴƻǘ ŀŎŎŜǇǘ ŀƴȅ Ǉƭŀƴǘ ǿƛǘƘƻǳǘ Ŧǳƭƭ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 
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!ƭƭ ǎǇŀǊŜǎΣ ǘƻƻƭǎ ŀƴŘ ƻǘƘŜǊ ƭƻƻǎŜ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ƻƴ ǎƛǘŜ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ǎǳǇŜǊǾƛǎƛƻƴ ŦƻǊ ŀ 
ǇŜǊƛƻŘ ƻŦ ǎŜǾŜƴ ŎŀƭŜƴŘŀǊ Řŀȅǎ ŀŦǘŜǊ ǘƘŜ ǎǳŎŎŜǎǎŦǳƭ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ǘƻ ǇŜǊŦƻǊƳ ŀƴȅ ŀŘƧǳǎǘƳŜƴǘǎ ǘƘŀǘ 
Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅΣ ƻǊ ŦƻǳǊǘŜŜƴ ŎŀƭŜƴŘŀǊ Řŀȅǎ ŀŦǘŜǊ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ǎǘŀŦŦ ƛƴǎǘǊǳŎǘƛƻƴ ǿƘƛŎƘŜǾŜǊ 
ǎƘŀƭƭ ōŜ ǘƘŜ ƭƻƴƎŜǎǘΦ 

 

2.6.4.12 Co-ordination of Site Testing Programme 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŎƻƻǊŘƛƴŀǘƛƴƎ ǘƘŜ ǇǊƻƎǊŀƳ ƻŦ ǎƛǘŜ ǘŜǎǘƛƴƎ ƻŦ ŀƭƭ ƛǘŜƳǎ ŀƴŘ ǘƻ 
ŜƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ǇŀǊǘƛŜǎ ŎƻƴŎŜǊƴŜŘ ŀǊŜ ǇǊŜǎŜƴǘ ŘǳǊƛƴƎ ŀƴȅ ǘŜǎǘǎ ǘƻ ƻōƭƛƎŀǘŜ ǘƘŜƛǊ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΦ 

 

2.6.4.13 Cable Tests during installation 

5ǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǎƛǘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ǘƘŜ 9ƴƎƛƴŜŜǊ ǿƛƭƭ ŎŀǊǊȅ ƻǳǘ ƛƴǎǇŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ǿƻǊƪǎ ǘƻ ŜƴǎǳǊŜ 
ǘƘŀǘ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ƻŦ ǿƻǊƪƳŀƴǎƘƛǇ ƳŜŜǘ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ŀǊŜ ǘƻ Ƙƛǎ ǎŀǘƛǎŦŀŎǘƛƻƴΦ Lƴ ǘƘŜ ŜǾŜƴǘ 
ƻŦ ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ ŎŀōƭƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ŦŀƛƭƛƴƎ ǘƻ ƳŜŜǘ ǘƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŜ ƛƴǎǘŀƭƭŜǊΩǎ ǎǳǇŜǊǾƛǎƻǊ 
ƻǊ ŦƻǊŜƳŀƴ ǿƛƭƭ ƛƳƳŜŘƛŀǘŜƭȅ ōŜ ƛƴŦƻǊƳŜŘ ŀƴŘ ǎƘŀƭƭ ǊŜƳŜŘȅ ǘƘŜ ŘŜŦƛŎƛŜƴŎȅ ǘƻ ǘƘŜ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ 
9ƴƎƛƴŜŜǊΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭΥ 

tǊƻǾƛŘŜ 5/ ǘŜǎǘ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŀǇǇƭȅ όŀŦǘŜǊ ƛǎƻƭŀǘƛƻƴύΣ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 5/ 
ǘŜǎǘ ǾƻƭǘŀƎŜǎ ƻƴ ŀƭƭ ос ƪ± ƎǊŀŘŜ t±/ {²! ŎŀōƭŜΣ ōŜǘǿŜŜƴ ŎƻǊŜǎ ŀƴŘ ōŜǘǿŜŜƴ ŎƻǊŜǎ ŀƴŘ ǎƘŜŀǘƘΥ 

.ŜǘǿŜŜƴ ŎƻǊŜǎΥ оп aʍ 

.ŜǘǿŜŜƴ ŀƭƭ ŎƻǊŜǎ ŀƴŘ ǎƘŜŀǘƘΥ       нр aʍ 

5ŜƳƻƴǎǘǊŀǘŜ ŎƻǊǊŜŎǘ ǇƘŀǎƛƴƎ ƻǳǘ ƻŦ ŎƻǊŜǎ ƛƴ ŀƭƭ ŎŀōƭŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿƻǊƪǎ ŀƴŘ ǘŜǎǘ ǘƘŜ ƛƴǎǳƭŀǘƛƻƴ ƻŦ ŀƭƭ 
ŎŀōƭŜǎ ōƻǘƘΣ ōŜǘǿŜŜƴ ŎƻǊŜǎ ŀƴŘ ōŜǘǿŜŜƴ ŎƻǊŜǎ ŀƴŘ ŜŀǊǘƘΣ ŘǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ǿƛǘƘ ŀ άaŜƎƎŜǊέΣ рлл ±ƻƭǘΣ 
ƘŀƴŘ ƎŜƴŜǊŀǘƻǊΦ 

/ƻƴŘǳŎǘ ǎƻƛƭ ǊŜǎƛǎǘƛǾƛǘȅ ǘŜǎǘǎ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƻ ƻōǘŀƛƴ ǘƘŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ƭƻŎŀǘƛƻƴ ŦƻǊ ǘƘŜ 
ŜŀǊǘƘ ŜƭŜŎǘǊƻŘŜ ǎȅǎǘŜƳΦ 

5ŜƳƻƴǎǘǊŀǘŜ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ǘƘŀǘ ǘƘŜ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ŜŀǊǘƘΣ ŜƭŜŎǘǊƻŘŜ ǘƻ ŜŀǊǘƘ ŎƻƴŘǳŎǘƻǊ Ŏƻƴǘƛƴǳƛǘȅ ŀƴŘ 
ŜŀǊǘƘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ 

¢Ŝǎǘǎ ǎƘŀƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ŦǊƻƳ ŜŀŎƘ ƳŀƧƻǊ ƛǘŜƳ ƻŦ ǇƭŀƴǘΣ ōȅ ǳǎƛƴƎ ŀƴ ά9ŀǊǘƘ aŜƎƎŜǊέ ŀƴŘ ŀǳȄƛƭƛŀǊȅ 
ǊŜǘǳǊƴ ŎƻƴŘǳŎǘƻǊΦ LŦ ŀƴȅ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƪǎ Ŧŀƛƭǎ ǘƻ Ǉŀǎǎ ǘƘŜ ǘŜǎǘǎΣ ǘŜǎǘ ƻŦ ǘƘŜ ǎŀƛŘ ǇƻǊǘƛƻƴ ǎƘŀƭƭ 
ōŜ ǊŜǇŜŀǘŜŘ ǿƛǘƘƛƴ ŀ ǊŜŀǎƻƴŀōƭŜ ǘƛƳŜ ǳǇƻƴ ǘƘŜ ǎŀƳŜ ǘŜǊƳǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎΦ /ŜǊǘƛŦƛŎŀǘŜǎ ƻŦ ŀƭƭ ǘŜǎǘǎ 
ŘŜǎŎǊƛōƛƴƎ ŀƴŘ ƎƛǾƛƴƎ Ŧǳƭƭ ǇŀǊǘƛŎǳƭŀǊǎ ƻŦ ǎǳŎƘ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΦ 

 

2.6.4.14 Final painting 

!ƭƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƛǘŜƳǎΣ ŀŦǘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ŜƛǘƘŜǊ ǇǊƛƻǊ ǘƻΣ ƻǊ ŀŦǘŜǊ ŎƻƳƳƛǎǎƛƻƴƛƴƎΣ ŀǎ ƴŜŎŜǎǎŀǊȅ 
ƻǊ ŀǎ Ƴŀȅ ōŜ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΣ ǎƘŀƭƭ ōŜ Ŧƛƴŀƭ ǇŀƛƴǘŜŘ ǘƻ ŎƻƳǇƭȅ ǎǘǊƛŎǘƭȅ ǿƛǘƘ ǘƘŜ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ 
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2.7 OPERATION AND MAINTENANCE 

2.7.1  Manuals 

¢ƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ Řŀǘŀ ŀƴŘ ƛƴǎǘǊǳŎǘƛƻƴǎ ǎƘŀƭƭ ƎƛǾŜ ŀƭƭ ǊŜƭŜǾŀƴǘ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ǘƘŜ 
ŦǳƴŎǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƭƭ ǊŜƭŀǘŜŘ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴǎΦΣ ǘƻ ōŜ ǊŜŀŘ ƛƴ 
ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŀǎπōǳƛƭǘ ŘǊŀǿƛƴƎǎΦ /ƻǇƛŜǎ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜǊ Řŀǘŀ Ƴŀȅ ōŜ ǿǊƛǘǘŜƴ ƛƴ 9ƴƎƭƛǎƘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘƻŎǳƳŜƴǘǎΥ 

• 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ŦǳƴŎǘƛƻƴΦ 
• aŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴǎΣ ƳŀƛƴǘŜƴŀƴŎŜ ǎŎƘŜŘǳƭŜǎΣ ƳƻǳƴǘƛƴƎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 
• [ƛǎǘ ƻŦ ƭŀōŜƭǎΦ 
• 5ŀǘŀ ǎƘŜŜǘǎ ŀƴŘ ōǊƻŎƘǳǊŜǎΦ 
• {ǇŀǊŜ ǇŀǊǘǎ ƭƛǎǘǎΦ 

2.7.2  Spare parts 

¢ƘŜ ǎǇŀǊŜ ǇŀǊǘǎ ǊŜǉǳƛǊŜŘ ŀƴŘ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊΣ ŀǘ ƭŜŀǎǘΣ ŦƛǾŜ ȅŜŀǊǎ Ŏƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƭƭ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘΣ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘƛǎ /ƻƴǘǊŀŎǘΦ ¢ƘŜ ŜȄǘŜƴǘ ŀƴŘ ǳƴƛǘ ǇǊƛŎŜ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎ ǎƘŀƭƭ ōŜ 
ƎƛǾŜƴ ƛƴ ǘƘŜ ¢ŜƴŘŜǊΦ 

 

2.7.3     Staffing requirement 

DƛǾŜƴ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ ǿƻǊƪǎ ǘƻ ōŜ ǳƴŘŜǊǘŀƪŜƴ ƛǘ ƛǎ ǇǊƻǇƻǎŜŘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ 
ŘŜǇƭƻȅǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀŦŦ ŘǳǊƛƴƎ ŀƴŘ ŀŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ tǊƻƧŜŎǘΦ 

tǊƻƧŜŎǘ LƳǇƭŜƳŜƴǘŀǘƛƻƴ мǎǘ ¸ŜŀǊΣ 5ǳǊƛƴƎ 5ŜŦŜŎǘ 
[ƛŀōƛƭƛǘȅ tŜǊƛƻŘ ό5[tύ 

нƴŘ ¸ŜŀǊΣ !ŦǘŜǊ 5ŜŦŜŎǘ 
[ƛŀōƛƭƛǘȅ tŜǊƛƻŘ ό5[tύ 

!ƭƭ όŀǎ ǇŜǊ ǘƘŜ /ƻƴǘǊŀŎǘ .ƛŘμύ tƭŀƴǘ aŀƴŀƎŜǊ tƭŀƴǘ aŀƴŀƎŜǊπ 
 [ƻƎƛǎǘƛŎǎ aŀƴŀƎŜǊΣ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ¢ŜŎƘƴƛŎƛŀƴ 
 !ŘƳƛƴƛǎǘǊŀǘƻǊ aŜŎƘŀƴƛŎŀƭ ¢ŜŎƘƴƛŎƛŀƴ 
 9ƭŜŎǘǊƻπaŜŎƘŀƴƛŎŀƭ 9ƴƎƛƴŜŜǊ  
 LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ¢ŜŎƘƴƛŎƛŀƴ  
 ¢ǿƻ aŜŎƘŀƴƛŎŀƭ ¢ŜŎƘƴƛŎƛŀƴǎ  

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ŘŜǇƭƻȅ ǘƘŜ ŀōƻǾŜ ǎǘŀŦŦ ŘǳǊƛƴƎ 5[t ŀƴŘ ƻƴŜ ȅŜŀǊ ŀŦǘŜǊ ǘƘŜ 
ŘŜŦŜŎǘΩǎ ƭƛŀōƛƭƛǘȅ ǇŜǊƛƻŘΦ ¢ƘŜ ŀǎǎƻŎƛŀǘŜŘ Ŏƻǎǘǎ ƻŦ ǘƘŜ ǎǘŀŦŦ ǎƘŀƭƭ ōŜ ŎƻǎǘŜŘ ƛƴ ǘƘŜ .ƛƭƭǎ ƻŦ vǳŀƴǘƛǘƛŜǎ 
ŀƴŘ ǿƛƭƭ ōŜ ǇŀƛŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ 5ŜŦŜŎǘǎ [ƛŀōƛƭƛǘȅ ǇŜǊƛƻŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ǎŜŎƻƴŘ ƘŀƭŦ ǊŜǘŜƴǘƛƻƴ 
ƳƻƴŜȅΦ 
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TELEMETRY WORKS- CENTRALIZED TECHNICAL MANAGEMENT SYSTEM 

 

General 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴ ǇǊŜǎŜƴǘǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ¢ŜƭŜƳŜǘǊȅ ǿƻǊƪǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƛƳǇƭŜƳŜƴǘ ǘƘŜ 
/ŜƴǘǊŀƭƛȊŜŘ ¢ŜŎƘƴƛŎŀƭ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳ ό/¢a{ύΦ 

¢ƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ƛǎ ŀǳǘƻƳŀǘƛŎ ŀǎ ǇŜǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǇǊƛƴŎƛǇƭŜǎ ǎŜǘ ƻƴ ǘƘŜ ǎǳǇǇƭŜƳŜƴǘŀǊȅ 
ƛƴŦƻǊƳŀǘƛƻƴ ŘƻŎǳƳŜƴǘ {LC оπ hǇŜǊŀǘƛƴƎ {ŎƘŜŘǳƭŜΦ 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎŜǊǾƛŎŜǎ ŘŜǎŎǊƛōŜŘ ŀǊŜ ƴƻǘ ƭƛƳƛǘƛƴƎ ŀƴŘ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ƳƛƴƛƳǳƳ 
ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ŀƭƭ ŎƻƳǇƻƴŜƴǘǎΣ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǿƻǊƪ ǊŜǉǳƛǊŜŘΣ ŜǾŜƴ ƛŦ 
ƴƻǘ ǎǇŜŎƛŦƛŎŀƭƭȅ ƳŜƴǘƛƻƴŜŘΣ ǎƻ ǘƘŀǘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜ ŀƴŘ ƛƴ ǇŜǊŦŜŎǘ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ 
ƻǇŜǊŀǘƛƻƴΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ƛǎ ŘŜŜƳŜŘ ǘƻ ǊŜǇƻǊǘ ŀƴȅ ŘƛǎŎǊŜǇŀƴŎȅ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ƛƳƳŜŘƛŀǘŜƭȅΦ 

 

Programmable Logic Controller 

2.8.2.1 General Specifications 

¢ƘŜ t[/ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΥ 

/ƻƳǇŀŎǘ ƳƻŘŜƭ ǿƛǘƘ ƴŜǿ ǘŜŎƘƴƻƭƻƎȅ ǿƛǘƘ a¢.C ƛƴ ŜȄŎŜǎǎ ƻŦ млл ллл ƘƻǳǊǎΤ 

нп ±5/ ǎǳǇǇƭȅΣ ǿƛǘƘ ƎŀƭǾŀƴƛŎ ƛǎƻƭŀǘƛƻƴ ƘƛƎƘŜǊ ǘƘŀƴ м рлл ±ŜŦŦΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ǿƛǘƘ 
ŀƴ ŜȄǘŜǊƛƻǊ ǎǳƛǘŀōƭŜ ƳƻŘǳƭŜΤ 

9ǘƘŜǊƴŜǘ ƴŀǘƛǾŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀōƛƭƛǘȅ ǘƘǊƻǳƎƘ wWпр ǘŀǇǇŜǊ ŀǘ мл aōƛǘκǎ ƻǊ ŀōƻǾŜΣ 
ǎǳǇǇƻǊǘƛƴƎ ŀ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǎŜǾŜǊŀƭ ŎƭƛŜƴǘǎ ƛƴ ŜȄǇƭƻǊŀǘƛƻƴ ƳƻŘŜΣ ǇǊƻƎǊŀƳƳƛƴƎ ŀƴŘ 
ŘƛŀƎƴƻǎǘƛŎ ǘƻƻƭǎΤ 

tǊƻŦƛōǳǎπ5t ƴŀǘƛǾŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀōƛƭƛǘȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 9b рлмтлκнΣ ǿƛǘƘ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎǇŜŜŘ ŀōƻǾŜ ǘƘŀƴ рлл ƪōκǎΤ ǘƘƛǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎƘŀƴƴŜƭΣ ƛŦ ǳǎŜŘ ǿƛǘƘ ƴƻ 
ƻǇǘƛŎŀƭ ŦƛōŜǊ ƛƴǘŜǊŦŀŎŜΣ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǇǊƻǘŜŎǘƛƻƴǎ ŀƎŀƛƴǎǘ ŀǘƳƻǎǇƘŜǊƛŎ 
ŘƛǎŎƘŀǊƎŜǊǎ ƻŦ мл ƪ! ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 9b смлллπпπрΤ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ ǇƻǊǘ ǘƻ ǘƘŜ ƎǊŀǇƘƛŎŀƭ ŎƻƴǎƻƭŜΣ ƛŦ ŀǇǇƭƛŎŀōƭŜΤ 

aŜƳƻǊȅ ŎŀǇŀŎƛǘȅ ŜƴƻǳƎƘ ǘƻ ǎǘƻǊŜ ǘǿƛŎŜ ǘƘŜ ǇǊƻǾƛŘŜŘ ǇǊƻƎǊŀƳǎ ŦƻǊ ǘƘŜ ǇǊŜǎŜƴǘ 
ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŜȄǇŀƴŘŀōƭŜ ǘƻ ǘƘŜ ǘǿƛŎŜ ƻŦ ƛǘǎ ŎŀǇŀŎƛǘȅ ōȅ ŀ ǎƛƳǇƭŜ ŜȄŎƘŀƴƎŜ 
ƻŦ ǘƘŜ ƳŜƳƻǊȅ ŎŀǊŘΤ 

wŜŀƭ ǘƛƳŜ ŎƭƻŎƪ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ōŀŎƪǳǇ ōŀǘǘŜǊȅΤ 

²ŀǘŎƘŘƻƎ ǿƛǘƘ ƻǳǘǇǳǘ ǎƛƎƴŀƭƛƴƎΤ 

aŜƳƻǊȅ ŦƻǊ Řŀǘŀ ǎǘƻǊŀƎŜ ǿƛǘƘ ōŀŎƪǳǇ ōŀǘǘŜǊȅ ŦƻǊ ƳƻǊŜ ǘƘŀƴ м ȅŜŀǊΤ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ ррȏ/Σ ор ǘƻ фр҈ wIΤ 
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¢ƘŜ ƻǾŜǊŀƭƭ ǇŜǊŦƻǊƳŀƴŎŜ ǎƘƻǳƭŘ ōŜ ŜƴƻǳƎƘ ǘƻ ǇǊƻŎŜǎǎ ŀƭƭ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘ ŀ ŎȅŎƭŜ 
ǘƛƳŜ ƭŜǎǎ ǘƘŀƴ лΣнрǎΦ 

¢ƘŜ t[/ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎ ŜǉǳƛǇƳŜƴǘ ƛƴ ƛƴŘǳǎǘǊƛŀƭ 
ŀǳǘƻƳŀǘƛƻƴΣ ƴŀƳŜƭȅΥ 

{ǇŜŎƛŦƛŎ ǇǊŜǎŎǊƛǇǘƛƻƴ ƻŦ t[/Σ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ƛƳƳǳƴƛǘƛŜǎΣ ǎǘǊŜƴƎǘƘ 
ŀƴŘ ǎŜŎǳǊƛǘȅΥ bC/ соπурлΣ L9/ сммомΣ /{! ннΦн bȏ мпнΣ b9a! L/{ оолпΣ ¦[ рлуΦ



 

сол 

 

LƳƳǳƴƛǘȅ ǘƻ ǘƘŜ ŜƭŜŎǘǊƻǎǘŀǘƛŎ ŘƛǎŎƘŀǊƎŜǎΥ L9/улмΦн [ŜǾŜƭ пΦ 

Lƴǎǳƭŀǘƛƻƴ ŎƻƻǊŘƛƴŀǘƛƻƴΥ ¦[ луΤ bC / нлπлплΤ L9/ сспΤ ±59 ммлōΦ 

5ƛŜƭŜŎǘǊƛŎ ǉǳŀƭƛǘƛŜǎ ŀƴŘ ǎŜƭŦπŜȄǘƛƴƎǳƛǎƘ ƻŦ ƛƴǎǳƭŀǘƛƻƴ ƳŀǘŜǊƛŀƭΥ ¦[ тпс/Τ ¦[фпΦ 

[ƛƳƛǘŀǘƛƻƴ ƻŦ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ƴƻƛǎŜǎΥ 9bррлннΤ bC / фмлнн C// ǇŀǊǘŜ мрΤ ±59 утмπуттΦ 

{Ŝŀ ǇǊŜǎŎǊƛǇǘƛƻƴΥ .±Σ 5bbΣ [wh{Σ wLb!Φ 

aŀǊƪŜǘƛƴƎ ŎŜǊǘƛŦƛŎŀǘŜǎΥ /{!Σ ¦[Σ .±Φ 

¢ƘŜ ŜƴǘƛǊŜ t[/ ǎǳǇǇƭȅ ǎƘƻǳƭŘ ōŜ ƻŦ ǘƘŜ ǎŀƳŜ ōǊŀƴŘΣ ŀƴŘ Ƴǳǎǘ ǳǎŜ ǘƘŜ ǎŀƳŜ ǇǊƻƎǊŀƳƳƛƴƎ ǘƻƻƭǎ 
ŀƴŘ ŘƛŀƎƴƻǎǘƛŎǎΦ 

2.8.3 PLC specification for small installations 

{Ƴŀƭƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǿƛƭƭ ōŜ ǘƘƻǎŜ ǘƘŀǘ ƘŀǾŜ ƴƻ ƳƻǊŜ ǘƘŀƴ он ǘŜƭŜƳŜǘǊȅ ǇƻƛƴǘǎΣ ŎƻǳƴǘƛƴƎ ŘƛƎƛǘŀƭ ŀƴŘ 
ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎΣ ŀƴŘ ƻǳǘǇǳǘ ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎǳŜ ŎƻƳƳŀƴŘǎΦ 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ƛƴǎǘŀƭƭ ƛƴǘƻ ǘƘŜǎŜ ǇƭŀŎŜǎ ǎƘƻǳƭŘ ŦƻƭƭƻǿΣ ŀŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 

aƻŘǳƭŀǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǘȅǇŜ ƛƴ ŀ ǎǳƛǘŀōƭŜ ōƻȄΣ ǿƛǘƘ ŀ ōŀǎŜ ǎǘŀƴŘ ŦƻǊ ǘƘŜ Ƴŀƛƴ 
ŜƭŜŎǘǊƻƴƛŎ ōƻŀǊŘΣ ŀƴŘ ǇƭǳƎƎŀōƭŜ ŜƭŜŎǘǊƻƴƛŎ ŎŀǊŘǎ ƻǊ ƳƻŘǳƭŜǎΤ ǘƘŜǎŜ ƳƻŘǳƭŜǎ ǿƛƭƭ 
ōŜ ǊŜǇƭŀŎŜŀōƭŜ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ǎƛƳǇƭŜ ǘƻƻƭǎ ŀƴŘ ǿƛǘƘƻǳǘ ǳƴǎŎǊŜǿ ŀƴȅ ŎŀōƭŜΤ 

aƛƴƛƳǳƳ ŎŀǇŀŎƛǘȅ ƻŦ сп ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎ κ ƻǳǘǇǳǘǎ ƛƴǎƛŘŜ ǘƘŜ Ƴŀƛƴ ōƻȄΦ 

2.8.4 PLC specification for medium installations 

aŜŘƛǳƳ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǿƛƭƭ ōŜ ǘƘƻǎŜ ǘƘŀǘ ƘŀǾŜ ƭŜǎǎ ǘƘŀƴ сп ǘŜƭŜƳŜǘǊȅ ǇƻƛƴǘǎΣ ŎƻǳƴǘƛƴƎ ŘƛƎƛǘŀƭ ŀƴŘ 
ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎΣ ŀƴŘ ƻǳǘǇǳǘ ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎǳŜ ŎƻƳƳŀƴŘǎΦ 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ƛƴǎǘŀƭƭ ƛƴǘƻ ǘƘŜǎŜ ǇƭŀŎŜǎ ǎƘƻǳƭŘ ŦƻƭƭƻǿΣ ŀŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 

aƻŘǳƭŀǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǘȅǇŜ ƛƴ ŀ ǎǳƛǘŀōƭŜ ōƻȄΣ ǿƛǘƘ ŀ ōŀǎŜ ǎǘŀƴŘ ŦƻǊ ǘƘŜ Ƴŀƛƴ 
ŜƭŜŎǘǊƻƴƛŎ ōƻŀǊŘΣ ŀƴŘ ǇƭǳƎƎŀōƭŜ ŜƭŜŎǘǊƻƴƛŎ ŎŀǊŘǎ ƻǊ ƳƻŘǳƭŜǎΤ ǘƘŜǎŜ ǿƛƭƭ ōŜ 
ǊŜǇƭŀŎŜŀōƭŜ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ǎƛƳǇƭŜ ǘƻƻƭǎ ŀƴŘ ǿƛǘƘƻǳǘ ǳƴǎŎǊŜǿ ŀƴȅ ŎŀōƭŜΤ 

aƛƴƛƳǳƳ ŎŀǇŀŎƛǘȅ ƻŦ сп ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎ ƛƴǎƛŘŜ ǘƘŜ Ƴŀƛƴ 
ōƻȄΣ ŀƴŘ ǘƘŜ ŎŀǇŀŎƛǘȅ ǘƻ ŜȄǘŜƴŘ ƛǘǎ ŎŀǇŀŎƛǘȅ ǘƻ нрс ǘŜƭŜƳŜǘǊȅ Ǉƻƛƴǘǎ Ǿƛŀ ŀŘŘƛǘƛƻƴŀƭ 
ŜȄǇŀƴǎƛƻƴ ōƻȄŜǎ όǎǇŀŎŜ Ƴǳǎǘ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ ƳƻǊŜ сп ǇƻƛƴǘǎύΦ 

2.8.5 PLC for large installations 

[ŀǊƎŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǿƛƭƭ ōŜ ǘƘƻǎŜ ǘƘŀǘ ŀǊŜ ƴƻǘ ǎƳŀƭƭ ƻǊ ƳŜŘƛǳƳ ǎƛȊŜŘΦ 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ƛƴǎǘŀƭƭ ƛƴǘƻ ǘƘŜǎŜ ǇƭŀŎŜǎ ǎƘƻǳƭŘ ŦƻƭƭƻǿΣ ŀŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 

aƻŘǳƭŀǊ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ǿƛǘƘ ŀ ōŀǎŜ ǎǘŀƴŘ ŦƻǊ ǘƘŜ Ƴŀƛƴ ŜƭŜŎǘǊƻƴƛŎ ōƻŀǊŘ ǿƛǘƘ 
ǇƭǳƎƎŀōƭŜ ŎŀǎǎŜǘǘŜπ ǘȅǇŜ ƳƻŘǳƭŜǎ ǘƘŀǘ Ŏŀƴ ōŜ ƳŀƴŀƎŜŘ ǿƛǘƘƻǳǘ ǘƻǳŎƘƛƴƎ ǘƘŜ 
ŜƭŜŎǘǊƻƴƛŎǎ ōƻŀǊŘ ŀƴŘ ǿƛǘƘ ƴƻ ǘƻƻƭǎΤ ǘƘŜ t{¦ ŀƴŘ /t¦ ǿƛƭƭ ōŜ ŀƭǎƻ ǇƭǳƎƎŀōƭŜ 
ŎŀǎǎŜǘǘŜ ƳƻŘǳƭŜǎΤ 

aƛƴƛƳǳƳ ŎŀǇŀŎƛǘȅ ƻŦ млнп ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎΤ 

2.8.6 Remote input and output modules (RIOs) 

wŜƳƻǘŜ ƛƴǇǳǘ ŀƴŘ ƻǳǘǇǳǘ ƳƻŘǳƭŜǎ Ŏŀƴ ōŜ ǳǎŜŘ ŀƴȅǿƘŜǊŜΦ 



 

сом 

 

¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ Ƴǳǎǘ ōŜ ǎƛȊŜŘ ŀǎ ŘŜǘŀƛƭŜŘ ŦƻǊ ǘƘŜ t[/ǎΣ ŀƴŘ ǘƘŜ ƛƴǇǳǘ ŀƴŘ ƻǳǘǇǳǘ ƳƻŘǳƭŜǎ ǎƘƻǳƭŘ 
Ŧƻƭƭƻǿ ǘƘŜ ǎŀƳŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǘƘŀǘ ƛǎ ŘŜǘŀƛƭŜŘ ōŜƭƻǿΦ 

LƴǇǳǘ ŀƴŘ ƻǳǘǇǳǘ ƳƻŘǳƭŜǎ



 

сон 

 

!ƭƭ t[/ǎ ŀƴŘ wLh ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ƛƴǇǳǘ ŀƴŘ ƻǳǘǇǳǘ ƳƻŘǳƭŜǎ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƎŜƴŜǊŀƭ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴΥ 

DŀƭǾŀƴƛŎ ƛƴǎǳƭŀǘƛƻƴ ōŜǘǿŜŜƴ t[/ ŀƴŘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΥ мΦрлл ±ŜŦŦ ŀǘ ŀƭƭ ƛƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ 
ŀŎƘƛŜǾŜŘ ǿƛǘƘ ŜȄǘŜǊƛƻǊ ƳƻŘǳƭŜǎΤ 

!ŎŎǳǊŀŎȅ ōŜǘǘŜǊ ǘƘŀƴ м҈ ƛƴ ŀƭƭ ŀƴŀƭƻƎǳŜ ƳƻŘǳƭŜǎΦ 

! ƳƛƴƛƳǳƳ ƻŦ ол҈ ƻŦ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƛƴǇǳǘ ŀƴŘ ƻǳǘǇǳǘ ǎƛƎƴŀƭǎΣ ŘƛƎƛǘŀƭ ƻǊ ŀƴŀƭƻƎǳŜΣ ǊƻǳƴŘŜŘ ōȅ 
ŜȄŎŜǎǎΣ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ŀǎ ǊŜǎŜǊǾŜŘ Ǉƻƛƴǘǎ ŦƻǊ ŦǳǘǳǊŜ ǇǳǊǇƻǎŜǎΣ ŀƴŘ ǎƘƻǳƭŘ ōŜ ǊŜŀŘȅ ǘƻ ǿƻǊƪΦ 
¢Ƙƛǎ ƴǳƳōŜǊ ƻŦ Ǉƻƛƴǘǎ ǎƘƻǳƭŘ ōŜ ǎƻŎƪŜǘǎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǿƘŜƴ ǎƛȊƛƴƎ ǘƘŜ t[/Φ 

2.8.7 Programming 

¢ƘŜ t[/ Ƴǳǎǘ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǇǊƻŎŜǎǎ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻƎǊŀƳǎ όŀŎǉǳƛǎƛǘƛƻƴ ŀƴŘ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴύ 
ŀƴŘ ŎƻƳƳŀƴŘ ǇǊƻƎǊŀƳǎΦ Lǘǎ ǇǊƻƎǊŀƳƳƛƴƎ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ Ǿƛŀ ŀ ƭŀǇǘƻǇ ŎƻƳǇǳǘŜǊΣ ǇǊƻǾƛŘŜŘ ōŜ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊΦ 

¢ƘŜ ŎƻƳƳŀƴŘ ǇǊƻƎǊŀƳǎ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ǘƘŜ t[/Ωǎ ǿƛƭƭ ōŜ ƎŜƴŜǊŀƭƭȅΥ 

wŜŀŘƛƴƎ ŀƭƭ ǘƘŜ ŘƛƎƛǘŀƭΣ ŀƴŀƭƻƎǳŜ ŀƴŘ ŎƻƳƳŀƴŘ ƛƴǇǳǘǎΤ 

tǊƻŎŜǎǎ ŀƭƭ ǘƘŜ ŘƛƎƛǘŀƭ ƛƴǇǳǘǎ ǊŜŦŜǊǊƛƴƎ ǘƻ ǇǳƭǎŜ ŎƻǳƴǘŜǊǎΤ 

tǊƻŎŜǎǎ ǘƘŜ ŀƴŀƭƻƎǳŜ ǾŀƭǳŜǎΤ 

tǊƻŎŜǎǎ ŀƭƭ ǘƘŜ ŎƻƳƳŀƴŘǎΤ 

tŜǊŦƻǊƳ ŀƭƭ ǘƘŜ ŀǳǘƻƳŀǘƛƻƴ ŎƻƴǘǊƻƭΤ 

wŜǇƻǊǘ ŀƭƭ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ŎƻƳƳŀƴŘ ŎŜƴǘŜǊǎΦ 

2.8.8 Processing general analogue inputs 

¢ƘŜ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎ ǎƘƻǳƭŘ ōŜ ǇǊƻŎŜǎǎŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

9ŀŎƘ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘ Ƙŀǎ ǘǿƻ ƳƻŘŜǎ ƻŦ ƻǇŜǊŀǘƛƴƎΣ ǎŜƭŜŎǘŀōƭŜ ŀǘ ǘƘŜ ŎƻƳƳŀƴŘ 
ŎŜƴǘŜǊǎΥ LƴπǎŜǊǾƛŎŜ ƻǊ hǳǘπǎŜǊǾƛŎŜΤ 

Lƴ ǘƘŜ LƴπǎŜǊǾƛŎŜ ƳƻŘŜΣ ǿƘƛŎƘ ƛǎ ǎŜƭŜŎǘŀōƭŜ ōȅ ǘƘŜ LƴπǎŜǊǾƛŎŜ ŎƻƳƳŀƴŘΣ ǘƘŜ t[/ 
ǊŜŀŘǎ ǘƘŜ ǾŀƭǳŜ ŀǘ ǘƘŜ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘ ŀƴŘ ŦƻǊǿŀǊŘǎ ƛǘ ǘƻ ǘƘŜ ǇǊƻŎŜǎǎ ƛǘǎŜƭŦ ŀƴŘ ǘƻ 
ǘƘŜ ƎŜƴŜǊŀƭ ǘŜƭŜƳŜǘǊȅ ŘŀǘŀōŀǎŜΤ 

Lƴ ǘƘŜ hǳǘπǎŜǊǾƛŎŜ ƳƻŘŜΣ ǿƘƛŎƘ ƛǎ ǎŜƭŜŎǘŀōƭŜ ōȅ ǘƘŜ hǳǘπǎŜǊǾƛŎŜ ŎƻƳƳŀƴŘΣ ǘƘŜ t[/ 
ǊŜŀŘǎ ǘƘŜ ǾŀƭǳŜ ǘƘŀǘ ƛǎ ŀǎǎƛƎƴŜŘ ǿƛǘƘ ǘƘŜ wŜǇƭŀŎŜƳŜƴǘ ŎƻƳƳŀƴŘ ŀƴŘ ŦƻǊǿŀǊŘǎ ƛǘ 
ǘƻ ǘƘŜ ǇǊƻŎŜǎǎ ƛǘǎŜƭŦ ŀƴŘ ǘƻ ǘƘŜ ƎŜƴŜǊŀƭ ǘŜƭŜƳŜǘǊȅ ŘŀǘŀōŀǎŜΤ 

LŦ ǘƘŜ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘ ǊŜǇƻǊǘǎ ŀ ŦŀƛƭǳǊŜΣ ǘƘŜ Cŀǳƭǘ ǎƛƎƴŀƭƛƴƎ ǿƛƭƭ ōŜ ŦƻǊǿŀǊŘ ƛǘ ǘƻ ǘƘŜ 
ǇǊƻŎŜǎǎ ƛǘǎŜƭŦ ŀƴŘ ǘƻ ǘƘŜ ƎŜƴŜǊŀƭ ǘŜƭŜƳŜǘǊȅ ŘŀǘŀōŀǎŜΦ 

Lƴ ŀŘŘƛǘƛƻƴΣ ŀƭƭ ǘƘŜ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎ Ƴǳǎǘ ǊŜǇƻǊǘ о ŀŘŘƛǘƛƻƴŀƭ ǾŀƭǳŜǎ ǘƘŀǘ ŀǊŜ ǇǊƻŎŜǎǎŜŘ ōȅ ǘƘŜ t[/Υ 

¢ƘŜ [ŀǎǘ IƻǳǊ aƛƴƛƳǳƳ ±ŀƭǳŜΤ 

¢ƘŜ [ŀǎǘ IƻǳǊ aŀȄƛƳǳƳ ±ŀƭǳŜΤ 

¢ƘŜ [ŀǎǘ IƻǳǊ aŜŀƴ ±ŀƭǳŜΦ 

¢ƘŜǎŜ ǾŀƭǳŜǎ ǿƛƭƭ ōŜ ǳǎŜŘ ŦƻǊ ƎŜƴŜǊŀǘƛƴƎ ǘƘŜ ǊŜǇƻǊǘǎΦ



 

соо 

 

2.8.9 Processing analogue inputs with pulse counting devices 

Lƴ ƎŜƴŜǊŀƭƭȅ ǘƘŜ t[/ ǎƘƻǳƭŘ ǘƘŜ ǎŀƳŜ ƻǇŜǊŀǘƛƻƴǎ ŀǎ ŘŜǎŎǊƛōŜŘ ŦƻǊ ǘƘŜ ƎŜƴŜǊŀƭ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎΦ 

Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜǊŜ ǿƛƭƭ ōŜ ǘǿƻ ŀŘŘƛǘƛƻƴŀƭ ƳƻŘŜǎ ƻŦ ƻǇŜǊŀǘƛƻƴΥ 

LŦ ǘƘŜ ƻǇŜǊŀǘƻǊ ŎƘƻƻǎŜǎ ǘƘŜ tǳƭǎŜ /ƻǳƴǘƛƴƎ aƻŘŜΣ ŜŀŎƘ ǇǳƭǎŜ ǿƛƭƭ ŀŘŘ ŀ ǳƴƛǘ ǘƻ ǘƘŜ ŎƻǳƴǘŜǊΤ 

LŦ ǘƘŜ ƻǇŜǊŀǘƻǊ ŎƘƻƻǎŜǎ ǘƘŜ aŜŀǎǳǊŜ /ƻǳƴǘƛƴƎ aƻŘŜΣ ǘƘŜ t[/ ǎƘƻǳƭŘ Ŏƻǳƴǘ ǘƘŜ ǘƛƳŜ ōŜǘǿŜŜƴ 
ǘǿƻ ŎȅŎƭŜǎ ŀƴŘ ƛƴǘŜƎǊŀǘŜ ǘƘŜ ǇǊƻŎŜǎǎŜŘ ƳŜŀǎǳǊŜΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǘƘŜ ŘƛǊŜŎǘ ƳŜŀǎǳǊŜ ƻǊ ǘƘŜ 
ǊŜǇƭŀŎŜƳŜƴǘ ƳŜŀǎǳǊŜ ŀǎ ǎŜƭŜŎǘŜŘ ōȅ ǘƘŜ ƻǇŜǊŀǘƻǊΤ 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŎƻǳƴǘƛƴƎ ƳŜŀǎǳǊŜΣ ŀƭƭ ǘƘŜ ŎƻǳƴǘŜǊǎ ǇǊƻŎŜǎǎŜŘ ōȅ ǘƘŜ t[/ ǎƘƻǳƭŘ ǊŜǇƻǊǘ ǘƘŜ [ŀǎǘ 
IƻǳǊ /ƻǳƴǘƛƴƎΦ 

2.8.10 Processing pulse counting devices 

²ƛǘƘ ǘƘŜǎŜ ŘŜǾƛŎŜǎΣ ŜƴŜǊƎȅ ƻǊ ǿŀǘŜǊ ǾƻƭǳƳŜ ƳŜǘŜǊƛƴƎ ǎȅǎǘŜƳǎΣ ǘƘŜ t[/ ǎƘƻǳƭŘ Řƻ ǘƘŜ ŀŘŜǉǳŀǘŜ 
ŎŀƭŎǳƭŀǘƛƻƴǎΣ ǳǎƛƴƎ ŦƛƭǘŜǊƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ƛŦ ƴŜŎŜǎǎŀǊȅΣ ǘƻ ǊŜǎǘƻǊŜ ǘƘŜ ǇƻǿŜǊ ƻǊ Ŧƭƻǿ ƳŜŀǎǳǊŜǎΦ ¢ƘŜǎŜ 
ƳŜŀǎǳǊŜǎ ǎƘƻǳƭŘ ōŜ ǇǊƻŎŜǎǎŜŘ ŀǎ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜΦ 

!ǎ ǎǘŀǘŜŘ ōŜŦƻǊŜΣ ŀƭƭ ǘƘŜ ŎƻǳƴǘŜǊǎ ǇǊƻŎŜǎǎŜŘ ōȅ ǘƘŜ t[/ ǎƘƻǳƭŘ ǊŜǇƻǊǘ ǘƘŜ [ŀǎǘ IƻǳǊ /ƻǳƴǘƛƴƎΦ 

 

2.8.11 Processing valve-type devices motor operated with no remote controlling 

!ƭƭ ǘƘŜ ŘƛƎƛǘŀƭ ǾŀƭǳŜǎ ǎƘƻǳƭŘ ōŜ ǎŜƴǘ ǘƻ ǘƘŜ ŎƻƳƳŀƴŘ ŎŜƴǘŜǊǎΦ 

!ƭƭ ǘƘŜ ŀƴŀƭƻƎǳŜ ǾŀƭǳŜǎΣ ƛŦ ŀƴȅΣ ǎƘƻǳƭŘ ōŜ ǇǊƻŎŜǎǎŜŘ ŀǎ ŀōƻǾŜΦ 

¢ƘŜ ǎǘƻǇǇŜŘ κ ƳŀǊŎƘƛƴƎ ŘƛƎƛǘŀƭ ǎƛƎƴŀƭ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ ŘŜǘŜŎǘ ǘƘŜ ƳƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ǾŀƭǾŜ ŀƴŘ 
ƛƴŎǊŜƳŜƴǘǎ ǘƘŜ ŎƻǳƴǘŜǊ ƻŦ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ƳŀƴŜǳǾŜǊǎΦ !ǎ ǎǘŀǘŜŘ ōŜŦƻǊŜ ŀƭƭ ǘƘŜ ŎƻǳƴǘŜǊǎ 
ǇǊƻŎŜǎǎŜŘ ōȅ ǘƘŜ t[/ ǎƘƻǳƭŘ ǊŜǇƻǊǘ ǘƘŜ [ŀǎǘ IƻǳǊ /ƻǳƴǘƛƴƎΦ 

 

2.8.12 Processing valve-type devices motor operated with remote controlling 

!ƭƭ ǘƘŜ ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎǳŜ ǾŀƭǳŜǎ ǎƘƻǳƭŘ ōŜ ǎŜƴǘ ǘƻ ǘƘŜ ŎƻƳƳŀƴŘ ŎŜƴǘŜǊǎΣ ŀƴŘ ǘƘŜ ŎƻǳƴǘƛƴƎ ƻŦ 
ǘƘŜ ƳŀƴŜǳǾŜǊǎ ƛǎ ƛŘŜƴǘƛŎŀƭ ŀǎ ǎǘŀǘŜŘ ōŜŦƻǊŜΦ 

¢ƘŜ ǊŜƳƻǘŜ ŎƻƳƳŀƴŘ ƻŦ ǘƘŜ ǾŀƭǾŜ Ŏŀƴ ƻƴƭȅ ōŜ ƳŀŘŜ ƛŦ ǘƘŜ [ƻŎŀƭ κ 5ƛǎǘŀƴŎŜ ǎǿƛǘŎƘ ƛǎ ƛƴ ǘƘŜ ŘƛǎǘŀƴŎŜ 
ǇƻǎƛǘƛƻƴΣ ŀƴŘ ƛŦ ǘƘŜ ǾŀƭǾŜ ƛǎ ƛƴ ǘƘŜ !ǾŀƛƭŀōƭŜ {ǘŀǘŜΦ 

LŦ ǘƘŜ ǾŀƭǾŜ ƛǎ ƻǇŜǊŀǘƛƴƎ ƛƴ ǘƘŜ Ƴŀƴǳŀƭ ƳƻŘŜΣ ǎŜǘ ōȅ ǘƘŜ ƻǇŜǊŀǘƻǊ ǿƛǘƘ ǘƘŜ aŀƴǳŀƭ /ƻƳƳŀƴŘΣ ƛǘ 
ŀŎŎŜǇǘǎ ǘƘŜ hǇŜƴ ƻǊ /ƭƻǎŜ /ƻƳƳŀƴŘǎΣ ŀƴŘ ƛǎǎǳŜ ǘƘŜ ŎƻƳƳŀƴŘ ǘƻ ǘƘŜ ǾŀƭǾŜΦ ¢ƘŜ ǾŀƭǾŜ ǿƛƭƭ ǎǘƻǇ 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀǘ ǘƘŜ ŜƴŘ ǇƻǎƛǘƛƻƴΣ ƻǊ Ŏŀƴ ōŜ Ƴŀƴǳŀƭƭȅ ǎǘƻǇǇŜŘ ǿƛǘƘ ǘƘŜ {ǘƻǇ /ƻƳƳŀƴŘΦ 

LŦ ǘƘŜ ǾŀƭǾŜ ƛǎ ƻǇŜǊŀǘƛƴƎ ƛƴ ǘƘŜ ŀǳǘƻƳŀǘƛŎ ƳƻŘŜΣ ǎŜǘ ōȅ ǘƘŜ ƻǇŜǊŀǘƻǊ ǿƛǘƘ ǘƘŜ !ǳǘƻƳŀǘƛŎ /ƻƳƳŀƴŘΣ 
ƛǘ ŀŎŎŜǇǘǎ ǘƘŜ hǇŜƴ ƻǊ /ƭƻǎŜ /ƻƳƳŀƴŘǎΣ ŀǎ ǊŜǉǳŜǎǘ ōȅ ǘƘŜ ƳƻǾŜƳŜƴǘΣ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ {Ŝǘ 
tƻƛƴǘ /ƻƳƳŀƴŘΣ ŀƴŘ ƛǎǎǳŜ ǘƘŜ ǊƛƎƘǘ ŎƻƳƳŀƴŘ ǘƻ ǘƘŜ ǾŀƭǾŜ όƻǇŜƴ ƛŦ ǘƘŜ ǎŜǘ Ǉƻƛƴǘ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ 
ǘƘŜ ŀŎǘǳŀƭ ǇƻǎƛǘƛƻƴΣ ƻǊ ŎƭƻǎŜ ƛŦ ǘƘŜ ǎŜǘ Ǉƻƛƴǘ ƛǎ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ŀŎǘǳŀƭ ǇƻǎƛǘƛƻƴύΦ ¢ƘŜ ǾŀƭǾŜ ǿƛƭƭ ōŜ 
ǎǘƻǇǇŜŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōȅ ǘƘŜ t[/ ǿƘŜƴ ƛǘ ǊŜŀŎƘŜǎ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻǊ Ŏŀƴ ōŜ Ƴŀƴǳŀƭƭȅ ǎǘƻǇǇŜŘ ǿƛǘƘ 
ǘƘŜ {ǘƻǇ /ƻƳƳŀƴŘΦ 

 

2.8.13 Processing valve-type devices motor operated with PID controlling 



 

соп 

 

!ƭƭ ǘƘŜ ƎŜƴŜǊŀƭ ǇǊƻŎŜǎǎƛƴƎ ǿƛƭƭ ōŜ ŀǎ ŘŜǎŎǊƛōŜŘ ŦƻǊ ǘƘŜ ƳƻǘƻǊ ƻǇŜǊŀǘŜŘ ǿƛǘƘ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭƭƛƴƎ ǘȅǇŜΦ 

LŦ ǘƘŜ ǾŀƭǾŜ ƛǎ ƻǇŜǊŀǘƛƴƎ ƛƴ ǘƘŜ Cƭƻǿ wŀǘŜ aƻŘŜΣ ǎŜǘ ōȅ ǘƘŜ ƻǇŜǊŀǘƻǊ ǿƛǘƘ ǘƘŜ Cƭƻǿ wŀǘŜ /ƻƳƳŀƴŘΣ 
ǘƘŜ t[/ ǿƛƭƭ ƛǎǎǳŜ ǘƘŜ ƻǇŜƴΣ ŎƭƻǎŜ ŀƴŘ ǎǘƻǇ ŎƻƳƳŀƴŘǎ ŀǎ ƴŜŜŘŜŘ ǘƻ ŀŘƧǳǎǘ ǘƘŜ Ŧƭƻǿ ǳǎƛƴƎ ǘƘŜ tL5 
ŀǇǇǊƻŀŎƘΦ ¢ƘŜ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ǘƘƛǎ ŀƭƎƻǊƛǘƘƳ ǎƘƻǳƭŘ ōŜ ǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘŜ ŘŀǘŀōŀǎŜΦ 

2.8.14 Other equipment 

Lƴ ǘƘŜ t{м ŀƴŘ ²¢t ǘƘŜ ƛƴǎǘŀƭƭŜŘ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ ƳƻƴƛǘƻǊŜŘ ŀǎ ŜȄǇƭŀƛƴŜŘ ŀōƻǾŜ ŦƻǊ ǘƘŜ ƻǘƘŜǊ 
ƛƴǎǘŀƭƭŀǘƛƻƴǎΦ 

CƻǊ ǇǳƳǇǎ ŀƴŘ ƻǘƘŜǊ ŜƭŜŎǘǊƛŎŀƭ ƘŀǊŘǿŀǊŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ Ƴǳǎǘ ǳǎŜ ŀƭƭ ǘƘŜ ǎƛƎƴŀƭǎ ŀƴŘ ŎƻƳƳŀƴŘǎ 
ǘƘŀǘ ǿƛƭƭ ōŜ ŀǘ Ƙƛǎ ŘƛǎǇƻǎŀƭ ƛƴ ŜŀŎƘ t[/ ŘŀǘŀōŀǎŜΦ 

2.8.15 Other accessories 

Lƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀƭƻƴƎ ǘƘŜ ŀŘŘǳŎǘƻǊΣ ŀƴŘ ƛƴ ŜŀŎƘ t[/ ƻǊ wLh ŎŀōƛƴŜǘΣ ƛǘ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ŀƴŘ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ t[/ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜǉǳƛǇƳŜƴǘΥ 

¢ƘŜǊƳŀƭ ǎǿƛǘŎƘ ǘƻ рлȏ/Σ ŦƛȄŜŘ ǊŀƴƎŜΣ ŦƻǊ ŀƭŀǊƳ ǇǳǊǇƻǎŜǎΤ 

5ƻƻǊπƻǇŜƴ ǎǿƛǘŎƘΣ ǘƻ ƛƴŎǊŜŀǎŜ ǎŜŎǳǊƛǘȅΦ 
 

CABINETS AND SWITCHBOARDS SPECIFICATIONS 

2.9.1 Communication Cabinets 

¢ƘŜ ŎŀōƛƴŜǘǎ ǎƘŀƭƭ ǎŀǘƛǎŦȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

tǊƻǘŜŎǘƛƻƴ ǘƻ LtппΤ 

9ȄǘŜǊƛƻǊ ǘǊŀƴǎǇŀǊŜƴǘ ŘƻƻǊ ǿƛǘƘ ƳŜǘŀƭ ŦǊŀƳŜ ŀƴŘ ǎŀŦŜǘȅ ƭƻŎƪΤ 

LƴǘŜǊƛƻǊ ǊƻǘŀǘƛƴƎ ŘƻƻǊΣ ƛŦ ǘƘŜ ŎƘƻǎŜƴ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ǎǳƛǘŀōƭŜΤ 

IŀǾŜ ŀƴ ŜƭŜŎǘǊƛŎ ŦŜŜŘ ǘƻ ǎǳǇǇƭȅ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛƴǎƛŘŜ ǘƘŜ ŎŀōƛƴŜǘΣ ǇǊƻǾƛŘŜŘ 
ǘƘǊƻǳƎƘ ǇǊƻǘŜŎǘŜŘ ŎƛǊŎǳƛǘǎ ǿƛǘƘ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊǎΣ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴ ŀǘǘŀŎƘŜŘ ǊǳƭŜǊ ƻŦ 
ŜŀǊǘƘ ǎƻŎƪŜǘǎΤ 

9ǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǊǳƭŜǊ ƛƴ ŀƭǳƳƛƴǳƳ ǇǊƻŦƛƭŜǎ ŀƴŘ ŎƻǾŜǊǎ ƛƴ t±/Σ ǿƛǘƘ ŀǘ ƭŜŀǎǘ п 
ǎƻŎƪŜǘǎ ǿƛǘƘ ŜŀǊǘƘ ŎƻƴƴŜŎǘƛƻƴΤ 

±Ŝƴǘƛƭŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŀŘŜǉǳŀǘŜ ŦƻǊ ǘƘŜ ƛƴǎǘŀƭƭŜŘ ŜǉǳƛǇƳŜƴǘΦ Cŀƴǎ ǎȅǎǘŜƳǎΣ ƛŦ 
ƛƴǎǘŀƭƭŜŘΣ Ƴǳǎǘ ƘŀǾŜ ŀ ǘƘŜǊƳƻǎǘŀǘΤ 

¢ƘŜȅ ǎƘƻǳƭŘ ǇƻǎǎŜǎǎ ƎǳƛŘŜǎ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ŦƛȄŜŘ ŎŀōƭŜΣ ǿŜƭƭ ŀǎ ƎǳƛŘŜǎ ǘƻ 
ƛƴǘŜǊŎƻƴƴŜŎǘƛƴƎ ŎƻǊŘǎ ǎǘƻǿŀƎŜΦ .ŜǘǿŜŜƴ н ǇŀƴŜƭǎ ƻŦ ƛƴǘŜǊŎƻƴƴŜŎǘƛƴƎ ŎƻǳƭŘ ōŜ 
ǇƭŀŎŜŘ ŀ ƎǳƛŘŜΤ 

¢ƘŜ ŎŀōƭŜǎ ǿƛƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ŀ ŎƭŜŀǊ ŀƴŘ ƛƴŘŜƭƛōƭŜ ǿŀȅΤ 

¢ƘŜ ƛƴǇǳǘ ŜƴŜǊƎȅ ǎǳǇǇƭȅ Ƴǳǎǘ ƘŀǾŜ ŀ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳ ŀƎŀƛƴǎǘ ŜƭŜŎǘǊƛŎ ŘƛǎŎƘŀǊƎŜǎ ǎǳƛǘŀōƭŜ ǘƻ 
ŜƭŜŎǘǊƻƴƛŎ ŜǉǳƛǇƳŜƴǘ ǿƛǘƘ ŀ ƴƻƳƛƴŀƭ ŎǳǊǊŜƴǘ ƻŦ мр ƪ! ŀƴŘ уκнл ǿŀǾŜΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 5 Ŏƭŀǎǎ ƻŦ 
±59лстрΦ LŦ ǘƘŜ ŎŀōƛƴŜǘ ƘƻǳǎŜǎ ŀ t[/ ǎȅǎǘŜƳ ǘƘŜƴ ǘƘŜ ǎǘŀǘǳǎ ƳƻƴƛǘƻǊ ŎƻƴǘŀŎǘ ƻŦ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ 
ǎȅǎǘŜƳ ǎƘƻǳƭŘ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ t[/Φ 

2.9.2 Automation and Communication Switchboards 



 

сор 

 

2.9.2.1 General characteristics 

¢ƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ǎƘƻǳƭŘ ōŜ ƻŦ ƳŜǘŀƭƭƛŎ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƛƴ ƎŀƭǾŀƴƛȊŜŘ ǎƘŜŜǘ ƳŜǘŀƭ Ƙƻǘ ŘƛǇǇƛƴƎ ƻŦ ŀǘ 
ƭŜŀǎǘ н ƳƳ ǘƘƛŎƪΣ ŀƴŘ ƛǘ ǎƘƻǳƭŘ ōŜ ƎǳŀǊŀƴǘŜŜŘ ŀ ǇǊƻǘŜŎǘƛƻƴ ƴƻǘ ƭŜǎǎ ǘƘŀƴ Ltпп ŀƴŘ LYлу ŀŎŎƻǊŘƛƴƎ 
ǘƻ 5Lb пллрлΦ¢ƘŜ ŘŜǎƛƎƴ ƻŦ ƛǘǎ ǎǘǊǳŎǘǳǊŜǎ ǎƘƻǳƭŘ ƎƛǾŜ ǘƘŜƳ ƘƛƎƘ ƳŜŎƘŀƴƛŎŀƭ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ǎƘƻǳƭŘ 
ōŜ ƛƴǎŜƴǎƛǘƛǾŜ ǘƻ ǾƛōǊŀǘƛƻƴǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛƴǎǘŀƭƭŜŘ ƴŜŀǊōȅΦ 

¢ƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ǿƛƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ слл ƳƳΦ 

!ƭƭ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ ŀŎŎŜǎǎŜŘ ōȅ ǘƘŜ ŦǊƻƴǘ ŘƻƻǊΣ ŀƴŘ ƛǘ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ŀ ƭƻŎƪΦ



 

сос 

 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ǳǎƛƴƎ ŀ ζ5LbπǘȅǇŜη ǇǊƻŦƛƭŜΣ ŀƴŘ ǘƘŜ ƎŜƴŜǊŀƭ ŀǊǊŀƴƎŜƳŜƴǘ ǿƛƭƭ 
ōŜ ƳŀŘŜ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜ ŦǊƻƴǘǎ ǇǊŜǎŜƴǘ ǎȅƳƳŜǘǊȅΦ 

¢ƘŜ ŘƻƻǊǎ ǎƘŀƭƭ ƘŀǾŜ ŀ ōŀƎ ǿƘŜǊŜ ƛǘ ǿƛƭƭ ōŜ ǇƭŀŎŜŘ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŘǊŀǿƛƴƎǎ όƎŜƴŜǊŀƭ ŀǊǊŀƴƎŜƳŜƴǘΣ 
ǳƴƛŦƛƭŀǊ ǎŎƘŜƳŜΣ ŎƻƳƳŀƴŘ ŎƛǊŎǳƛǘǎΣ ŀƴŘ ƻǘƘŜǊǎύ ŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊ ŀǇǇǊƻǇǊƛŀǘŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴΦ 

Lƴ ŜŀŎƘ ōƻŀǊŘ ƛǘ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ŀ ол҈ ŦǊŜŜ ǎǇŀŎŜ ŦƻǊ ŦǳǘǳǊŜ ǳǎŜΦ 

!ƭƭ ǘƘŜ ǇƭŀǘŜǎ ŀƴŘ ǎƘŀǇŜǎ ǿƛƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ǿƛǘƘ ŀƴ ŜǇƻȄȅπǘȅǇŜ ƎƻƻŘ ǉǳŀƭƛǘȅ ǘǿƻ ƘŀƴŘ ǇŀƛƴǘƛƴƎΣ ƛƴ 
ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŎƻƭƻǊΣ ŘǊƛŜŘ ƛƴ ƻǾŜƴΦ ¢ƘŜ ŎƻǾŜǊǎ ŀƴŘ ƻǳǘŘƻƻǊ ǎǘǊǳŎǘǳǊŜǎ ǎƘƻǳƭŘ ōŜ ǇƻƭƛǎƘŜŘΦ 

2.9.3 General electrification 

¢ƘŜ ƛƴǘŜǊƴŀƭ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘ ŦƭŜȄƛōƭŜ ŎƻƴŘǳŎǘƻǊǎ ǎŜŎǘƛƻƴ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ нΦр ƳƳнΣ 
ŀǊǊŀƴƎŜŘ ƛƴ ǇŜǊŦƻǊŀǘŜŘ ǇƭŀǎǘƛŎ ƎǳǘǘŜǊǎΣ ǿƛǘƘ ƭƛŘΦ 

¢ƘŜ ƛƴǘŜǊƴŀƭ ŀǳȄƛƭƛŀǊȅ ŀƴŘ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ǿƛǘƘ ŦƭŜȄƛōƭŜ ŎƻƴŘǳŎǘƻǊǎ ǎŜŎǘƛƻƴ ƻŦ ƴƻǘ ƭŜǎǎ 
ǘƘŀƴ мΦр ƳƳнΣ ŀǊǊŀƴƎŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ǇŜǊŦƻǊŀǘŜŘ ǇƭŀǎǘƛŎ ƎǳǘǘŜǊǎΦ 

¢ƘŜ ōǳǎŜǎ ǎƘƻǳƭŘ ōŜ ŜȄŜŎǳǘŜŘ ƛƴ ŜƭŜŎǘǊƻƭȅǘƛŎ ŎƻƻǇŜǊΣ ǇŀƛƴǘŜŘ ƛƴ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ŎƻƭƻǊǎΦ 

¢ƘŜ ŘƛƳŜƴǎƛƻƴǎ ǿƛƭƭ ōŜ ŀŘŜǉǳŀǘŜ ǘƻ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ƎŜƴŜǊŀƭ ŎǳǘǎΣ ŀƴŘ ƛƴ ǘƘŜ ōǳǎ ŘƛƳŜƴǎƛƻƴƛƴƎ ƛǘ ǿƛƭƭ 
ŎƻƳŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ плȏ/ ŀƴŘ ŀ ŎǳǊǊŜƴǘ ŘŜƴǎƛǘȅ ƭŜǎǎ ǘƘŀƴ мΣр !κƳƳнΦ !ǎ 
ƳƛƴƛƳǳƳ ŘƛƳŜƴǎƛƻƴǎ ƛǘ ǿƛƭƭ ŀǇǇƭƛŎŀōƭŜ ǘƘŜ нлȄоƳƳ ōŀǊΦ ¢ƘŜ ƴŜǳǘǊŀƭ ōŀǊ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ǎŜŎǘƛƻƴ 
Ŝǉǳŀƭ ƻǊ ǳǇǇŜǊ ǘƻ ƘŀƭŦ ƻŦ ǘƘŜ Ƴŀƛƴ ōŀǊǎ ǎŜŎǘƛƻƴΦ 

!ƭƭ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǿƛǊŜǎ ǿƛƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘƛƴ ŜŀŎƘ ǇŀƴŜƭ ƻǊ ǇŀƴŜƭ ŀǊŜŀΣ ŀƴŘ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 
ǎƘƻǳƭŘ ōŜ ǇƭŀŎŜŘ ǘƘǊƻǳƎƘ ŀǇǇǊƻǇǊƛŀǘŜ ǎƭŜŜǾŜǎ ŀǘ ōƻǘƘ ŜƴŘǎ ƻŦ ǘƘŜ ŎƻƴŘǳŎǘƻǊΦ ¢Ƙƛǎ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 
ǿƛƭƭ ōŜ ǊŜŦŜǊǊŜŘ ƛƴ ŀ ƭƛǎǘ ƻǊ ƛƴ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŘǊŀǿƛƴƎǎ ǘƘŀǘ ƛŘŜƴǘƛŦȅ ǘƘŜ ǳƴƛǘ ŀƴŘ ǘƘŜ Ǉƻǎǘ ǘƻ ǿƘƛŎƘ 
ǘƘŜ ŘǊƛǾŜǊ ŎƻƴƴŜŎǘǎ ŀǘ ōƻǘƘ ŜƴŘǎΦ 

¢ƘŜ ŎƻƭƻǊǎ ŦƻǊ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǿƛǊŜǎ ǎƘƻǳƭŘ ōŜ ŀǎ Ŧƻƭƭƻǿǎ 

!ƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘΥ wŜŘΤ 

/ƻƴǘƛƴǳƻǳǎ ŎǳǊǊŜƴǘΥ .ƭŀŎƪΦ 

!ƭƭ ŎƻƴŘǳŎǘƻǊǎ ǿƛƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƘǊƻǳƎƘ ǘƛǇǎΣ ŎƻƴƴŜŎǘƻǊǎ ŀƴŘ ŎǊƛƳǇ ǘŜǊƳƛƴŀƭǎΣ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ 
ŜŀŎƘ ŎŀǎŜΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ±59 лннлΦ 

!ƭƭ ǘƘŜ ƛƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎ ƻŦ ǘƘŜ ǾŀǊƛƻǳǎ ŎƻƴŘǳŎǘƻǊǎ ƻǊ ŎŀōƭŜǎ ǿƛƭƭ ōŜ ƳŀŘŜ ǘƘǊƻǳƎƘ ŀǇǇǊƻǇǊƛŀǘŜ 
ŎŀōƭŜ ƎƭŀƴŘǎ ƻǊ ƳƻǳǘƘǇƛŜŎŜǎΣ ŀƴŘ ǘƘŜƛǊ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴǎ ǿƛǘƘ ŀǇǇǊƻǇǊƛŀǘŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎΣ 
ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ŎƛǊŎǳƛǘǎ ǘƻ ǿƘƛŎƘ ǘƘŜȅ ōŜƭƻƴƎΦ 

2.9.4 Terminal blocks 

²ƛǘƘƛƴ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ōƻŀǊŘ ƛǘ ǎƘƻǳƭŘ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎΣ ƛŘŜƴǘƛŦƛŜŘ ōȅ ŎƛǊŎǳƛǘ ǘƘǊƻǳƎƘ 
ǿƘƛŎƘ ŀƭƭ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴǎ ŀǊŜ ƳŀŘŜΦ ²ƘŜƴ ƛƴ ǘƘŜ ǎŀƳŜ Ǌŀƛƭ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ǎƘƻǳƭŘ ōŜ 
ǇƘȅǎƛŎŀƭƭȅ ǎŜǇŀǊŀǘŜ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊΣ ŀƴŘ ōŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ ƭŀōŜƭǎ ǊŜŎƻǊŘŜŘ ǿƛǘƘ ǘƘŜ ōƭŀŎƪ ǊŜŦŜǊŜƴŎŜ 
ǎǘǊƛǇ ƛƴ ȅŜƭƭƻǿ ƭŜǘǘŜǊǎΦ 

¢ƘŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ǎƘƻǳƭŘ ōŜ ƛŘŜƴǘƛŦƛŜŘ ǿƛǘƘ ŘƛǎǘƛƴŎǘ ƴǳƳōŜǊǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭǎ ƻǊ ǇƻƭŀǊƛǘȅ ǘȅǇŜΦ 

2.9.5 Identification of the equipment and labeling 

!ƭƭ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ǎƘŀƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǎǇŜŎƛŀƭ ōƭŀŎƪ ƭŀōŜƭǎΣ ŜƴƎǊŀǾŜŘ ǿƛǘƘ ǘƘŜ 
ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊ ƛƴ ȅŜƭƭƻǿ ƻǊ ƻǘƘŜǊ ōǊƛƎƘǘ ŎƻƭƻǊΤ ǎŜƭŦπŀŘƘŜǎƛǾŜ ǘŀǇŜǎ ŀƴŘ ƭŀōŜƭǎ ǘƘŀǘ ǿƛƭƭ ōŜ 
ƛǊǊŜǾƻŎŀōƭȅ ǊŜƧŜŎǘŜŘΦ 
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Lƴ ǘƘŜ ŦǊƻƴǘǎ ƻŦ ǘƘŜ ǎǿƛǘŎƘ ǎǿƛǘŎƘōƻŀǊŘǎ ƭŀōŜƭǎ ǿƛƭƭ ōŜ ƻŦ ǘƘŜ ǘȅǇŜ ŘŜŦƛƴŜŘ ŀōƻǾŜΣ ŀƴŘ ŀƭǘŜǊƴŀǘƛǾŜǎ 
ǿƛƭƭ ƴƻǘ ōŜ ŀŎŎŜǇǘŜŘΦ
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2.9.6 Earth connection 

¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ǎǿƛǘŎƘōƻŀǊŘǎ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ ƎǊƻǳƴŘ ōǳǎπōŀǊ ǿƛǘƘƛƴ ǘƘŜ ƘƻƭŜ ƭŜƴƎǘƘΣ ƛƴ ǿƘƛŎƘ 
ǿƛƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƘŜ ƎǊƻǳƴŘƛƴƎ ŎƻƴŘǳŎǘƻǊǎ ŀƴŘ ŀƭƭ ǘƘŜ ƻǘƘŜǊ ƳŜǘŀƭ ǇƛŜŎŜǎΦ 

¢ƘŜ ƘƛƴƎŜŘ ŘƻƻǊǎ ǿƛƭƭ ōŜ ŎƻƴƴŜŎǘŜŘ ōȅ ŎƻǇǇŜǊ ǿƛǊŜ ǘƻ ǘƘŜ ōǳǎπōŀǊΦ 

2.9.7 Insulation test 

!ƭ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǎǿƛǘŎƘōƻŀǊŘǎ ǎƘƻǳƭŘ ǿƛǘƘǎǘŀƴŘ ŀ ǾƻƭǘŀƎŜ ƻŦ нΦрлл ±Σ ŀǇǇƭƛŜŘ ōŜǘǿŜŜƴ ŎƻƴŘǳŎǘƻǊǎ 
ŀƴŘ ōŜǘǿŜŜƴ ǘƘŜƳ ŀƴŘ ƳŜǘŀƭ ǎǘǊǳŎǘǳǊŜ ŦƻǊ ƻƴŜ ƳƛƴǳǘŜ ŀǘ ŀ ǘƛƳŜ ǿƛǘƘƻǳǘ ŀƴȅ ŘŀƳŀƎŜ ƛƴ ǘƘŜ 
ƛƴǎǳƭŀǘƛƻƴΦ ¢Ƙƛǎ ǘŜǎǘ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ƛƴ Ƙƛǎ ǿƻǊƪǎƘƻǇ ōŜŦƻǊŜ ǎƘƛǇǇƛƴƎ ǘƘŜ ǘŀōƭŜǎΦ 

2.9.8 General equipment 

Switches 

!ƭƭ ǎǿƛǘŎƘŜǎ ǿƛƭƭ ōŜ ƳǳƭǘƛǎǘŀƎŜ ǊƻǘŀǊȅ ǘȅǇŜ ǿƛǘƘ ǎƛƭǾŜǊπǇƭŀǘŜŘ ŎƻƴǘŀŎǘǎΦ 

¢ƘŜ ōǊŜŀƪŜǊǎ ǎƘƻǳƭŘ ōŜ ǎŜƴǎƛǘƛǾŜ ǘƻ ол ƻǊ олл Ƴ! ŘƛŦŦŜǊŜƴǘƛŀƭ ŎǳǊǊŜƴǘΣ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎǎΣ 
ŎƻƴǘǊƻƭƭŜŘ ōȅ ŀ ƪƴƻō ŀƴŘ ǿƛǘƘ ŀ ǘŜǎǘ ōǳǘǘƻƴΦ 

 

Fuse holder breaker 

¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ ǘƘǊŜŜ ƻǊ ƻƴŜ ǇƻƭŜ ǘȅǇŜΣ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ǘƘŜ ǇƻǿŜǊ ǘƻ Ŏǳǘ ƴƻ ƭŜǎǎ ǘƘŀƴ мл 
Ȅ LƴΣ ŎƻƳǇƭȅ ǿƛǘƘ L9/ плу ŀƴŘ ŀ ǳǘƛƭƛȊŀǘƛƻƴ ŎŀǘŜƎƻǊȅ ƴƻǘ ƭŜǎǎ ǘƘŀƴ !/ннΦ 

²ƘŜƴ ǳǎƛƴƎ ǘƘŜ ǘƘǊŜŜπǇƻƭŜ ǘȅǇŜ ƛƴǎǳƭŀǘƛƴƎ ǎŎǊŜŜƴǎ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘΦ CƻǊ ǎƳŀƭƭ ŎŀƭƛōŜǊΣ ǳǇ ǘƻ он!Σ 
ǘƘŜȅ ǎƘƻǳƭŘ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŜƴŎŀǇǎǳƭŀǘŜŘ ǘȅǇŜ ŦǳǎŜǎΦ 

 

Breakers 

¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ Ƴǳǎǘ ŎƻƳǇƭȅ ǿƛǘƘ ±59 лспмΣ ŀƴŘ ƛƴǎǳƭŀǘƛƻƴ ƎǊƻǳǇ ǘƻ ±59 лммлΦ 

¢ƘŜȅ ǎƘƻǳƭŘ ŀƭǎƻ ƳŜŜǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

¢ƛƳŜπŎǳǘǘƛƴƎ ǿƛǘƘ Ŧŀǳƭǘ ŎǳǊǊŜƴǘ ƭŜǎǎ ǘƘŀƴ лΦм ǎŜŎƻƴŘǎΤ 

.ǊŜŀƪƛƴƎ ŎŀǇŀŎƛǘȅ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ ŎǳǊǊŜƴǘ ǎƘƻǊǘπŎƛǊŎǳƛǘ ƛƴ ǘƘŜ ōǳǎ ŦǊŀƳŜΤ 

aŀȄƛƳǳƳ ƛƴǘŜƴǎƛǘȅ ƻŦ ǳǎŜ ŦƻǊ ŀ ǊƻƻƳ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ плϲ/ ƛƴǎƛŘŜ ǘƘŜ ŦǊŀƳŜ Ŝǉǳŀƭ ǘƻ ǘƘŜ 
ǊŀǘŜŘ ŎǳǊǊŜƴǘ ƻŦ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ ƻǊƎŀƴΤ 

CƛȄŜŘ ǘƘŜǊƳŀƭ ŀƴŘ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ǊŜƭŀȅǎΤ 

! ǎǳƛǘŀōƭŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ŎǳǊǾŜ ό¢Υ Lύ ŦƻǊ ƴƻǘ ǘƻ ǎƘƻƻǘ ŀǘ ǎǘŀǊǘπǳǇ ƻŦ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŀƴŘ ŀƭǎƻ ŀƭƭƻǿǎ ŀ ƎƻƻŘ ǎŜƭŜŎǘƛǾƛǘȅ ŎƻƴŘƛǘƛƻƴǎΦ 

 

Signaling lights 

¢ƘŜ ƭŀƳǇǎ Ƴǳǎǘ ōŜ ǎƛƎƴŀƭƛƴƎ [95 ǘȅǇŜΣ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ǎǳƛǘŀōƭŜ ŎƻƭƻǊ ŘƛŦŦǳǎŜǊǎΦ 
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¢ƘŜ ƭŀƳǇǎ ǎƘŀƭƭ ōŜ ǇǊƻǘŜŎǘŜŘ ōȅ ŜƴŎŀǇǎǳƭŀǘŜŘ ǘȅǇŜ ŦǳǎŜǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ŦǳǎŜ ƘƻƭŘŜǊ ōǊŜŀƪŜǊ ǘƻ он !Φ 
¢ƘŜ ƭƛƎƘǘ Ƴǳǎǘ ōŜ ǾƛǎƛōƭŜ ǿƘŜƴ ǘƘŜ ƭŀƳǇǎ ŀǊŜ ƛƭƭǳƳƛƴŀǘŜŘΣ ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜ ŎƻƭƻǊ ƻŦ ǘƘŜ ŘƛŦŦǳǎŜǊΦ 

2.10 COMPUTER SYSTEMS 

2.10.1 Servers 

¢ƘŜ ǊŀŎƪπƳƻǳƴǘŜŘ ǎŜǊǾŜǊǎ ǿƛƭƭ ōŜ ƘƻǳǎŜŘ ƛƴǘƻ ŀ ǎǳƛǘŀōƭŜ ŎŀōƛƴŜǘ ŦƻǊ ǘƘƛǎ ǊƻƭŜ ŀƴŘ ǎƘƻǳƭŘ ƘŀǾŜ ǘƘŜ 
ŘƛƳŜƴǎƛƻƴǎ уллȄулл ŀƴŘ ŀǘ ƭŜŀǎǘ пм¦ ǘŀƭƭΣ ǿƛǘƘ Ltпп ŀƭƻƴƎ ǿƛǘƘ ŀ wWпр ǇŀǘŎƘ ǇŀƴŜƭΦ



 

спл 

 

¢Ƙƛǎ ǊŀŎƪ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŘƛǎǇƭŀȅΣ ƪŜȅōƻŀǊŘ ŀƴŘ ƳƻǳǎŜ ŎŀǇŀōƭŜ ƻŦ ōŜƛƴƎ ǳǎŜŘ ƛƴ ōƻǘƘ 
ǎŜǊǾŜǊǎ ǘƘǊƻǳƎƘ ŀ Ƴŀƴǳŀƭ ǎǿƛǘŎƘ ǳƴƛǘ ŀƴŘ ǇƭŀŎŜŘ ŀǘ ƴƻǊƳŀƭ ǿƻǊƪƛƴƎ ƘŜƛƎƘǘΦ !ƭƭ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ 
ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘƛǎ ǊŀŎƪ ǘƘŀǘ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ǎǘŀƴŘŀǊŘ ŘƛƳŜƴǎƛƻƴǎ ǎƘƻǳƭŘ ōŜ ǎǳƛǘŀōƭȅ ŀŘŀǇǘŜŘ ǘƻ ōŜ 
ƛƴǎǘŀƭƭŜŘ ŎƻǊǊŜŎǘƭȅΦ 

¢Ƙƛǎ ŎŀōƛƴŜǘ ǎƘƻǳƭŘ ŎƻƴǘŀƛƴΥ 

9ƴŜǊƎȅ ŘƛǎǘǊƛōǳǘƛƻƴ ōƻȄΤ 

/ŀōƭŜ ƻǊƎŀƴƛȊŜǊǎ ǇŀƴŜƭǎΤ 

tŀǘŎƘ ǇŀƴŜƭ ŦƻǊ wWпр /ŀǘс ŎƻƴƴŜŎǘƛƻƴǎ ǘƻ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎŀōƛƴŜǘΦ 

2.10.2 Network Server Authentication, File Share and Backup System 

¢ƘŜ ǎŜǊǾŜǊ ǎƘƻǳƭŘ ǇƻǎǎŜǎǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

IƛƎƘ ǊŜƭƛŀōƛƭƛǘȅ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǇǊŜǇŀǊŜŘ ƛƴ ŀƭƭ ƛǘǎ ŎƻƳǇƻƴŜƴǘǎ ǘƻ Ŏƻƴǘƛƴǳƻǳǎ 
ŦǳƴŎǘƛƻƴƛƴƎΣ нпƘκосрŘΣ ŦǊƻƳ ŀ ǊŜǇǳǘŜŘ ōǳƛƭŘŜǊ ƛƴ ǘƘŜ ǎǇŜŎƛŀƭǘȅ ƳŀǊƪŜǘΤ 

wŀŎƪπмф ǘȅǇŜ ŜƴŎƭƻǎǳǊŜΤ 

п ŎƻǊŜ ǇǊƻŎŜǎǎƻǊ ƻǊ ǳǇǇŜǊ ǿƛǘƘ пa. ƻŦ ŎŀŎƘŜ ƳŜƳƻǊȅ ƳƛƴƛƳǳƳΣ ǿƛǘƘ ŀƴ ŀŘŜǉǳŀǘŜ 
ǎǇŜŜŘ ǘƻ ƎǳŀǊŀƴǘŜŜ ǘƘŜ ŘŜǎƛǊŜŘ ǇŜǊŦƻǊƳŀƴŎŜ ƭŜǾŜƭ ōǳǘ ƴƻǘ ƛƴŦŜǊƛƻǊ ǘƻ оDƘȊΤ 

aƛƴƛƳǳƳ ƻŦ мс DōȅǘŜǎ ƻŦ w!a ƳŜƳƻǊȅΤ 

{!¢! сDōǎ ŎƻƴǘǊƻƭƭŜǊ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ŎŀǇŀŎƛǘȅ ŦƻǊ п ƘŀǊŘ ŘǊƛǾŜǎΤ 

aƛƴƛƳǳƳ ƻŦ мΣр ¢ōȅǘŜǎ ƻŦ ǘƻǘŀƭ ƘŀǊŘ ŘǊƛǾŜ ŎŀǇŀŎƛǘȅΣ ǿƛǘƘ ŀ ǎŜǇŀǊŀǘŜŘ Řƛǎƪ ŦƻǊ 
ƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎΤ 

/ŀǊǘǊƛŘƎŜ ōŀŎƪǳǇ ǎȅǎǘŜƳ ǿƛǘƘ н¢ ŎŀǇŀŎƛǘȅΣ ŦƻǊ ŀƭƭ ǎŜǊǾŜǊǎ ŀƴŘ ŎƻƳǇǳǘŜǊǎΤ 

bŜǘǿƻǊƪ ŎŀǊŘ ǿƛǘƘ мDōƛǘκǎ ƳƛƴƛƳǳƳΤ 

/ŀǇŀŎƛǘȅ ƻŦ ŘƛŀƎƴƻǎǘƛŎ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ƛƴǘŜǊƴŀƭ ŦǳƴŎǘƛƻƴΤ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ плȏ/Σ ор ǘƻ фр҈ wIΦ 

2.10.3 SCADA System Servers 

¢ƘŜ ǎŜǊǾŜǊǎ ǎƘƻǳƭŘ ǇƻǎǎŜǎǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

IƛƎƘ ǊŜƭƛŀōƛƭƛǘȅ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǇǊŜǇŀǊŜŘ ƛƴ ŀƭƭ Ƙƛǎ ŎƻƳǇƻƴŜƴǘǎ ǘƻ Ŏƻƴǘƛƴǳƻǳǎ 
ŦǳƴŎǘƛƻƴƛƴƎΣ нпƘκосрŘΣ ŦǊƻƳ ŀ ǊŜǇǳǘŜŘ ōǳƛƭŘŜǊ ƛƴ ǘƘŜ ǎǇŜŎƛŀƭǘȅ ƳŀǊƪŜǘΤ 

wŀŎƪπмф ǘȅǇŜ ŜƴŎƭƻǎǳǊŜΤ 

п ŎƻǊŜ ǇǊƻŎŜǎǎƻǊ ƻǊ ǳǇǇŜǊ ǿƛǘƘ пa. ƻŦ ŎŀŎƘŜ ƳŜƳƻǊȅ ƳƛƴƛƳǳƳΣ ǿƛǘƘ ŀƴ ŀŘŜǉǳŀǘŜ 
ǎǇŜŜŘ ǘƻ ƎǳŀǊŀƴǘŜŜ ǘƘŜ ŘŜǎƛǊŜŘ ǇŜǊŦƻǊƳŀƴŎŜ ƭŜǾŜƭ ōǳǘ ƴƻǘ ƛƴŦŜǊƛƻǊ ǘƻ оDƘȊΤ 

aƛƴƛƳǳƳ ƻŦ у DōȅǘŜǎ ƻŦ w!a ƳŜƳƻǊȅΤ 

{!¢! сDōǎ ŎƻƴǘǊƻƭƭŜǊ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ŎŀǇŀŎƛǘȅ ŦƻǊ п ƘŀǊŘ ŘǊƛǾŜǎ ǿƛǘƘ w!L5 мΤ 

aƛƴƛƳǳƳ ƻŦ н ¢ōȅǘŜǎ ƻŦ ǘƻǘŀƭ ƘŀǊŘ ŘǊƛǾŜ ŎŀǇŀŎƛǘȅΣ ǿƛǘƘ ŀ ǎŜǇŀǊŀǘŜŘ Řƛǎƪǎ ŦƻǊ 
ƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎΤ 
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wŜŀŘπǊŜŎƻǊŘŜǊ .ƭǳŜπǊŀȅ ǳƴƛǘ ǿƛǘƘ {!¢! оDōǎ ƛƴǘŜǊŦŀŎŜΤ 

bŜǘǿƻǊƪ ŎŀǊŘ ǿƛǘƘ мDōƛǘκǎ ƳƛƴƛƳǳƳ
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/ŀǇŀŎƛǘȅ ƻŦ ŘƛŀƎƴƻǎǘƛŎ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ƛƴǘŜǊƴŀƭ ŦǳƴŎǘƛƻƴΦ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ плȏ/Σ ор ǘƻ фр҈ wIΦ 

2.10.4 Computer for operators 

¢ƘŜǎŜ ŎƻƳǇǳǘŜǊǎ ǎƘƻǳƭŘ ǇƻǎǎŜǎǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

IƛƎƘ ǊŜƭƛŀōƛƭƛǘȅ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǇǊŜǇŀǊŜŘ ǘƻ Ŏƻƴǘƛƴǳƻǳǎ ŦǳƴŎǘƛƻƴƛƴƎΣ ŦǊƻƳ ŀ ǊŜǇǳǘŜŘ 
ōǳƛƭŘŜǊ ƛƴ ǘƘŜ ǎǇŜŎƛŀƭǘȅ ƳŀǊƪŜǘΣ ζŀƭƭπƛƴπƻƴŜη ǘȅǇŜΤ 

LƴǘŜƭ ƛр ǇǊƻŎŜǎǎƻǊ ƻǊ ǳǇǇŜǊ ǿƛǘƘ пa. ƻŦ ŎŀŎƘŜ ƳŜƳƻǊȅ ƳƛƴƛƳǳƳΣ ǿƛǘƘ ŀŘŜǉǳŀǘŜ 
ǎǇŜŜŘ ǘƻ ƎǳŀǊŀƴǘŜŜ ǘƘŜ ŘŜǎƛǊŜŘ ǇŜǊŦƻǊƳŀƴŎŜ ƴƻǘ ƛƴŦŜǊƛƻǊ ǘƻ оDIȊΤ 

aƛƴƛƳǳƳ ƻŦ у DōȅǘŜǎ ƻŦ w!a ƳŜƳƻǊȅΤ 

aƛƴƛƳǳƳ ƻŦ рлл DōȅǘŜǎ ƘŀǊŘ ŘǊƛǾŜ ŎŀǇŀŎƛǘȅΤ 

bŜǘǿƻǊƪ ŎŀǊŘ ǿƛǘƘ мDōƛǘκǎ 

/ŀǇŀŎƛǘȅ ƻŦ ŘƛŀƎƴƻǎǘƛŎ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴƛƴƎ 

DǊŀǇƘƛŎ ōƻŀǊŘ ǿƛǘƘ млнпϝтсу Ǉƻƛƴǘǎ ƻŦ ǊŜǎƻƭǳǘƛƻƴ ƳƛƴƛƳǳƳΣ ǿƛǘƘ ŀǘ ƭŜŀǎǘ мD. ƻŦ 
ŘŜŘƛŎŀǘŜŘ ƳŜƳƻǊȅΤ 

/ƻƭƻǊ ƳƻƴƛǘƻǊ ǿƛǘƘ ноέ ǘȅǇŜ ¢C¢ мсΥф ŦǊƻƳ ƘƛƎƘ ǊŜǎƻƭǳǘƛƻƴΣ ǿƛǘƘ ŀ Ǿƛǎƛƻƴ ŀƴƎƭŜ ƻŦ мтлȏ Iκ± 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ плȏ/Σ ор ǘƻ фр҈ wIΦ 

2.10.5 Portable Computer 

¢ƘŜ ŎƻƳǇǳǘŜǊ ǎƘƻǳƭŘ ǇƻǎǎŜǎǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

IƛƎƘ ǊŜƭƛŀōƛƭƛǘȅ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǇǊŜǇŀǊŜŘ ǘƻ Ŏƻƴǘƛƴǳƻǳǎ ŦǳƴŎǘƛƻƴƛƴƎΣ ŦǊƻƳ ŀ ǊŜǇǳǘŜŘ 
ōǳƛƭŘŜǊ ƛƴ ǘƘŜ ǎǇŜŎƛŀƭǘȅ ƳŀǊƪŜǘΤ 

tŜƴǘƛǳƳ ƛр ǇǊƻŎŜǎǎƻǊ ƻǊ ǳǇǇŜǊ ǿƛǘƘ оa. ƻŦ ŎŀŎƘŜ ƳŜƳƻǊȅ ƳƛƴƛƳǳƳΣ ǿƛǘƘ 
ŀŘŜǉǳŀǘŜ ǎǇŜŜŘ ǘƻ ƎǳŀǊŀƴǘŜŜ ǘƘŜ ŘŜǎƛǊŜŘ ǇŜǊŦƻǊƳŀƴŎŜ ƴƻǘ ƛƴŦŜǊƛƻǊ ǘƻ нΣсDIȊΤ 

aƛƴƛƳǳƳ ƻŦ у DōȅǘŜǎ ƻŦ w!a ƳŜƳƻǊȅΤ 

aƛƴƛƳǳƳ ƻŦ рлл DōȅǘŜǎ ƘŀǊŘ ŘǊƛǾŜ ŎŀǇŀŎƛǘȅΤ 

bŜǘǿƻǊƪ ŎŀǊŘ ǿƛǘƘ мDōƛǘκǎ 

/ŀǇŀŎƛǘȅ ƻŦ ŘƛŀƎƴƻǎǘƛŎ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴƛƴƎ 

DǊŀǇƘƛŎ ōƻŀǊŘ ǿƛǘƘ млнпȄтсу Ǉƻƛƴǘǎ ƻŦ ǊŜǎƻƭǳǘƛƻƴ ƳƛƴƛƳǳƳΣ ǿƛǘƘ ŀǘ ƭŜŀǎǘ мD. ƻŦ 
ŘŜŘƛŎŀǘŜŘ ƳŜƳƻǊȅΤ 

/ƻƭƻǊ ƳƻƴƛǘƻǊ ǿƛǘƘ мрέ ¢C¢ ǘȅǇŜΤ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ плȏ/Σ ор ǘƻ фр҈ wIΤ 

2.10.6 Video wall computer 

¢ƘŜ ǾƛŘŜƻ ǿŀƭƭ ǎȅǎǘŜƳ ǿƛƭƭ ǳǎŜ ŀƴ ƛŘŜƴǘƛŎŀƭ ŎƻƳǇǳǘŜǊ ǘƻ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŎƻƳǇǳǘŜǊ ǊŜŦŜǊǊŜŘ ŀōƻǾŜΣ 
ǿƛǘƘƻǳǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ ζŀƭƭπƛƴπƻƴŜηΣ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ǎǿƛǘŎƘŀōƭŜ ƘƛƎƘ 
ŘŜŦƛƴƛǘƛƻƴ ǾƛŘŜƻ ƻǳǘǇǳǘ ŦƻǊ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘƛǎ ǎȅǎǘŜƳΦ
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2.11 SOFTWARE PACKAGES 

2.11.1 Operating System 

¢ƘŜ ŎƻƳǇǳǘŜǊǎ ǎƘƻǳƭŘ ǇƻǎǎŜǎǎ ŀƴ ƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƎŜƴŜǊŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

DǊŀǇƘƛŎ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ŀƴŘ Ŝŀǎȅ ǘƻ ǳǎŜ ƳŜƴǳǎΤ 

aŀƴǳŀƭ ƻǊ ŀǳǘƻƳŀǘƛŎ ǳǇƎǊŀŘŜ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ {h ǾŜǊǎƛƻƴ ŀǘ ƴƻ ŜȄǘǊŀ ŎƻǎǘǎΤ 

±ƛǊǳǎ ǇǊƻǘŜŎǘƛƻƴ ǿƛǘƘ ƴƻ ŜȄǘǊŀ ŎƻǎǘΤ 

5ƛŀƎƴƻǎŜǎ ŎŀǇŀōƛƭƛǘȅ ŀƴŘ ǊŜƳƻǘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴΤ 

2.11.2 Supervision Software Package 

¢ƘŜ ǇǊƻƎǊŀƳ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ƎŜƴŜǊƛŎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ Ƴǳǎǘ 
ƛƴŎƭǳŘŜ ǘƘŜ ŜƴǘƛǊŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǘŀǎƪ ƴŜŜŘŜŘ ŦƻǊ ǘƘŜ ƎŜƴŜǊŀƭ ƻǇŜǊŀǘƛƻƴΥ 

5ǳǇƭƛŎŀǘŜ ǎŜǊǾŜǊǎΩ ƛƴǎǘŀƭƭŀǘƛƻƴΤ  

!ŎŎŜǎǎ ŎƻƴǘǊƻƭ ƻŦ ƻǇŜǊŀǘƻǊǎ ǘƘǊƻǳƎƘ ŀƴ ƛŘ ŀƴŘ ǇŀǎǎǿƻǊŘΣ ǿƛǘƘ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ǘƻ 
ŎƻƴŦƛƎǳǊŜ ǎƻƳŜ ǊŜǎǘǊƛŎǘƛƻƴǎ ƻƴ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳΣ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ŀŎŎŜǎǎ ŎŜǊǘŀƛƴ 
ƻǇǘƛƻƴǎ ŀƴŘ κ ƻǊ ǇŀǊǘƛŀƭ ƻǊ ǘƻǘŀƭ ǊŜǎǘǊƛŎǘƛƻƴ ƻƴ ǎŜƴŘƛƴƎ ŎƻƳƳŀƴŘǎΤ 

{ǳǇǇƻǊǘ ƻŦ ǎŜǾŜǊŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǇǊƻǘƻŎƻƭǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǊŜŦŜǊŜƴŎŜ ƛƴ ǘŜǊƳǎ ƻŦ 
ƛƴŘǳǎǘǊƛŀƭ ŀǳǘƻƳŀǘƛƻƴΣ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ ƻǇǘƛƻƴǎ ǎƻŎƪŜǘǎ ƻǊ ǘƻ ōŜ ǎƻŎƪŜǘǎ ǳƴŘŜǊ 
ǘƘƛǎ ǇǊƻƧŜŎǘ όah5.¦{Σ ah5.¦{κ¢/tΣ twhCLb9¢Σ ŀƴŘ 9ǘƘŜǊbŜǘκLt ǎƘƻǳƭŘ ōŜ 
ǇǊƻǾƛŘŜŘ ŀǎ ǎǘŀƴŘŀǊŘύΤ 

5ŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ ŜƴǘƛǘƛŜǎΣ ƛƴǘŜǊƴŀƭ ƻǊ Ǿƛŀ ǘŜƭŜƳŜǘǊȅΣ ŀǎ ŘƛƎƛǘŀƭΣ ƳŜŀǎǳǊŜǎΣ Ŏƻǳƴǘǎ ŀƴŘ 
ŎƻƴǘǊƻƭǎ ƎǊƻǳǇŜŘ ōȅ ƘƛŜǊŀǊŎƘȅ ƭŜǾŜƭǎ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ƻŦ о ƭŜǾŜƭǎΣ ǿƛǘƘ Ǉƻǎǎƛōƛƭƛǘȅ 
ƻŦ ǎǘŀǘŜπƭŜǾŜƭπ ǾŀǊƛŀǘƛƻƴ ŀƭŀǊƳǎ ŘŜŦƛƴƛǘƛƻƴΣ ŘŜŦŜǊǊŜŘ ƻǊ ƴƻǘ ŘŜŦŜǊǊŜŘ ƛƴ ǘƛƳŜΣ ǿƛǘƘ 
ƻǇǘƛƻƴŀƭ ǊŜƎƛǎǘǊŀǘƛƻƴ ƛƴǘƻ ŀƴ ŀǊŎƘƛǾŜ ƻǊ ƭƻƎ ǇǊƛƴǘŜǊΤ 

5ŜŦƛƴƛǘƛƻƴ ƻŦ ǎŀƳǇƭƛƴƎ ŜƴǘƛǘƛŜǎ ŦƻǊ ŀǊŎƘƛǾŜΣ ŀǘ ŀ ƘƻǳǊƭȅ ƻǊ ƻǘƘŜǊ ōŀǎƛǎΣ ǎǘŀǘŜ ŎƘŀƴƎŜ 
ƻǊ ǾŀǊƛŀǘƛƻƴ ǳǇǇŜǊ ǘƘŀƴ ŀ ŎŜǊǘŀƛƴ ǇǊŜπǎŜǘ ƭŜǾŜƭΤ 

aŀƴƛǇǳƭŀǘƛƻƴ ƻŦ ƛƴǘŜǊƴŀƭ ŜƴǘƛǘƛŜǎ ōȅ ǳǎŜ ƻŦ ŀ ƘƛƎƘ ƭŜǾŜƭ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜ ƻŦ ŎǳǊǊŜƴǘ ǳǎŜΤ 

¢ǊŜƴŘ ƎǊŀǇƘǎ ǿƛǘƘ ǊŜŀƭπǘƛƳŜ ƻǊ ƘƛǎǘƻǊƛŎŀƭ ǾŀƭǳŜǎΤ 

9ƴƎƛƴŜŜǊƛƴƎ ƳƻŘǳƭŜΣ ǿƘŜǊŜ ǿƛƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ŀƭƭ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΣ ǇǊƻƎǊŀƳƳƛƴƎ 
ŀƴŘ ǎȅƴƻǇǘƛŎ ŘǊŀǿƛƴƎǎΤ 

wŜǇƻǊǘƛƴƎ aƻŘǳƭŜΣ ǿƘŜǊŜ ŀǊŜ ǇŜǊŦƻǊƳŜŘ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ŀƴŘ ǇǊƻƎǊŀƳƳƛƴƎ 
ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƛǎǎǳŜ ƻŦ ǊŜǇƻǊǘǎΤ ƻǇǘƛƻƴŀƭƭȅ ǘƘƛǎ ƳƻŘǳƭŜ ŎƻǳƭŘ ōŜ ŜȄǘŜǊƴŀƭ ǘƻ ǘƘŜ 
ǎǳǇŜǊǾƛǎƛƻƴ ǎƻŦǘǿŀǊŜ ǇŀŎƪŀƎŜΣ ōǳǘ ƛǘ Ƴǳǎǘ ƘŀǾŜ ŘƛǊŜŎǘ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǊŜƎƛǎǘŜǊŜŘ 
ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘŜ ŀǊŎƘƛǾŀƭ ǎȅǎǘŜƳ ǿƛǘƘ ƴƻ ǳǎŜ ƻŦ ŀƴȅ ǘǊŀƴǎŀŎǘƛƻƴΤ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ 
ǾŀƭǳŜǎ ǎƘƻǳƭŘ ōŜ ŜȄǇƻǊǘŜŘ ǘƻ ŀ ǎǘŀƴŘŀǊŘ ǳǎŜ ǎǇǊŜŀŘǎƘŜŜǘΤ 

±ƛǎǳŀƭƛȊŀǘƛƻƴ ƳƻŘǳƭŜΣ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŎƻƳǇǳǘŜǊǎΣ ŦƻǊ ǎȅƴƻǇǘƛŎ 
ŘǊŀǿƛƴƎǎ ǾƛǎǳŀƭƛȊŀǘƛƻƴΣ ŀƭŀǊƳǎ ƭƛǎǘ ŀƴŘ ǊŜǇƻǊǘǎΦ ¢ƘǊƻǳƎƘ ǇǊƻǇŜǊ ǇŜǊƳƛǎǎƛƻƴ ǎƘƻǳƭŘ 
ōŜ ǇƻǎǎƛōƭŜ ǘƻ ŀŎŎŜǎǎ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ƳƻŘǳƭŜ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΦ 



 

спп 

 

!ƭƭ ǘƘŜ ƳƻŘǳƭŜǎ Ƴǳǎǘ ƘŀǾŜ ŀ Ŧǳƭƭȅ ƎǊŀǇƘƛŎŀƭ ƛƴǘŜǊŦŀŎŜ ǿƛǘƘ ǘƘŜ ƻǇŜǊŀǘƻǊ ŀƴŘ ŀ ǎƛƳǇƭŜ ŀƴŘ ŀŎŎŜǎǎƛōƭŜ 
ƘŀƴŘƭƛƴƎΦ 

!ƭƭ ǘƘŜ ǎȅƴƻǇǘƛŎ ǎǿƛǘŎƘōƻŀǊŘǎ ǎƘƻǳƭŘ ōŜ ŘŜǾŜƭƻǇŜŘ ŦƻǊ Ŝŀǎȅ ƻǇŜǊŀǘƛƻƴΣ ŀƴŘ ǊǳƭŜǎ ŀǎ !tLммср ǎƘƻǳƭŘ 
ōŜ ŀŘƻǇǘŜŘ ŦƻǊ Ŝŀǎȅ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ǎŀŦŜ ƻǇŜǊŀǘƛƻƴΦ 

 2.11.3  “Office-Like” Software Package 

¢ƘŜ ǾƛŘŜƻ ǿŀƭƭ ŎƻƳǇǳǘŜǊ ǿƛƭƭ ƘŀǾŜ ŀƴ ζƻŦŦƛŎŜπƭƛƪŜη ǇŀŎƪŀƎŜ ǘƻ ƘŀƴŘƭŜ ŜƭŜŎǘǊƻƴƛŎ ƳŀƛƭΣ ǎǇǊŜŀŘǎƘŜŜǘΣ 
ǇǊŜǎŜƴǘŀǘƛƻƴ ŀƴŘ ǘŜȄǘ ǇǊƻŎŜǎǎƛƴƎΦ bƻ ŦǊŜŜǿŀǊŜ ǿƻǳƭŘ ōŜ ŀŎŎŜǇǘŜŘΦ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 5ƛŀƎƴƻǎŜǎ 

Lƴ ƻǊŘŜǊ ǘƻ ƘŜƭǇ ǘƘŜ ƻǇŜǊŀǘƻǊǎ ǘƻ ŘƛŀƎƴƻǎŜǎ ŀƴȅ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƳŀƭŦǳƴŎǘƛƻƴΣ ŀƴŘ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ 
ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǘƻƻƭǎ ǘƻ ǘƘŜ ŜƴƎƛƴŜŜǊǎΣ ŀ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƴŜǘǿƻǊƪ ƳŀƴŀƎŜƳŜƴǘ ǎǇŜŎƛŀƭ ǎƻŦǘǿŀǊŜ 
ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ŦƻǊ ŘŜǘŀƛƭŜŘ ŀƴŀƭȅǎŜǎ ŀƴŘ ƴŜǘǿƻǊƪƛƴƎ ǎǘŀǘǳǎΦ ¢ƘŜ ǾƛŘŜƻ ǿŀƭƭ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ 
ǇƻǊǘŀōƭŜ ŎƻƳǇǳǘŜǊ ǎƘƻǳƭŘ ƘƻƭŘ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴΦ 

Lƴ ŀƭǘŜǊƴŀǘƛǾŜƭȅ ŀƴŘ ƻƴƭȅ ƛŦ ǘƘŜ ŎƘƻǎŜƴ ǎǿƛǘŎƘŜǎ Ŏŀƴ ōŜ ƳƻƴƛǘƻǊŜŘ ǳǎƛƴƎ tǊƻŦƛƴŜǘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ 
ǇǊƻǘƻŎƻƭΣ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪ ǎƘƻǳƭŘ ōŜ ƳƻƴƛǘƻǊŜŘ ǳǎƛƴƎ ŀ ǎȅƴƻǇǘƛŎ ŘǊŀǿƛƴƎ ǿƛǘƘƛƴ ǘƘŜ 
{/!5! ǎȅǎǘŜƳΦ 

 

 2.12 PRINTERS 

¢ƘŜ ƭƻƎ ǇǊƛƴǘŜǊ ǎƘƻǳƭŘ ǇƻǎǎŜǎǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

tǊƛƴǘŜǊ ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ǇŀǇŜǊ ǎƛȊŜ ǿƛŘǘƘ !п ŀƴŘ нп ƴŜŜŘƭŜ ƘŜŀŘΤ 

tǊƛƴǘŜǊ ǎǇŜŜŘ ƻŦ олл ŎǇǎ ŀǘ мл ŎǇƛΤ 

bƻƛǎŜ ƭŜǾŜƭ ƭŜǎǎ ǘƘŀƴ рп Ř. ǿƘŜƴ ǇǊƛƴǘƛƴƎΤ 

bŜǘǿƻǊƪ ŎŀǊŘ ǿƛǘƘ млaōƛǘκǎ ƳƛƴƛƳǳƳΦ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ плȏ/Σ ор ǘƻ фр҈ wIΦ 

¢ƘŜ ǇǊƛƴǘŜǊ ŦƻǊ ƎŜƴŜǊŀƭ ǳǎŜ Ƴǳǎǘ ƘŀǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

[ŀǎŜǊ ǘŜŎƘƴƻƭƻƎȅ ŎƻƭƻǊ ǇǊƛƴǘŜǊ ŦƻǊ !п ǎƛȊŜΤ 

aƛƴƛƳǳƳ ƻŦ н ǘǊŀȅǎ ŦƻǊ ǇŀǇŜǊ ƛƴǇǳǘΣ ǿƛǘƘ ŦǊƻƴǘ ŀƴŘ ǊŜǾŜǊǎŜ ǇǊƛƴǘƛƴƎΤ 

tǊƛƴǘ ǎǇŜŜŘ ǳǇ ǘƻ мс ǇǇƳΣ ǿƛǘƘ ǘƘŜ ŦƛǊǎǘ ǇŀƎŜ ǘƛƳŜ ƭŜǎǎ ǘƘŀƴ нл ǎŜŎƻƴŘǎ ŀŦǘŜǊ ƛƴƛǘƛŀƭ ǿŀǊƳƛƴƎ ǘƛƳŜΤ 

bŜǘǿƻǊƪ ōƻŀǊŘ ǿƛǘƘ млaōƛǘκǎ ƳƛƴƛƳǳƳΦ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ плȏ/Σ ор ǘƻ фр҈ wIΦ 
 

2.13 VIDEO WALL 

¢ƘŜ ±ƛŘŜƻ ²ŀƭƭ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƪŜȅ ǘŜŎƘƴƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

²ŀƭƭ ƛƴǎǘŀƭƭŜŘ ƳƻƴƛǘƻǊǎΣ ƳƻǳƴǘŜŘ ǎƛŘŜ ōȅ ǎƛŘŜ ǿƛǘƘ ŀ нȄн ŀǊǊŀƴƎŜƳŜƴǘΤ 

{ŎǊŜŜƴ ǎƛȊŜ ƻŦ псέΤ 



 

спр 

 

aƛƴƛƳǳƳ ƴŀǘƛǾŜ ǊŜǎƻƭǳǘƛƻƴ ƻŦ млнпȄтсуΤ 

¢ŜŎƘƴƻƭƻƎȅΥ [/5Τ 

.ǊƛƎƘǘƴŜǎǎ ƭŜǾŜƭΥ прл ŎŘκƳн ǿƛǘƘ ŀǳǘƻƳŀǘƛŎ ǊŜƎǳƭŀǘƛƻƴΤ 

/ƻƴǘǊŀǎǘ ǊŀǘƛƻΥ оΦлллΥм ƳƛƴƛƳǳƳΤ 

±ƛŜǿ ŀƴƎƭŜΥ мтлȏ I κ ±Τ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ плȏ/Σ ор ǘƻ фр҈ wIΤ 
 

 .ŜȊŜƭΥ ōŜƭƻǿ рƳƳ ƛƴ ŜŀŎƘ ǎƛŘŜΤ 

/ƻƴƴŜŎǘƛƻƴΥ 5ƛƎƛǘŀƭ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ŀǳǘƻƳŀǘƛŎ ǎǇƭƛǘǘƛƴƎ ŦƻǊ ǾƛŘŜƻ ǿŀƭƭΤ 

wŜƳƻǘŜ ŎƻƴǘǊƻƭΥ ²ƛǊŜƭŜǎǎ ƻǊ ƛƴŦǊŀǊŜŘ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭΣ ǿƛǘƘ ǊŜƳƻǘŜ ƳŀƴŀƎŜƳŜƴǘ ŀǇǇƭƛŎŀǘƛƻƴΤ 

aŜƴǳǎΥ ƻƴπǎŎǊŜŜƴ ŘƛǎǇƭŀȅ όh{5ύ ƛƴ ƳǳƭǘƛǇƭŜ ƭŀƴƎǳŀƎŜǎ ŀƴŘ Ŝŀǎȅ ǘƻ ǳǎŜΤ 
 

COMMUNICATIONS NETWORK 

2.14.1 Optical Fiber Cable for the Primary Communications Network 

aƻƴƻ aƻŘŜ hǇǘƛŎŀƭ CƛōŜǊ /ŀōƭŜ 

¢ƘŜ Ƴƻƴƻ ƳƻŘŜ ƻǇǘƛŎŀƭ ŦƛōŜǊ ŎŀōƭŜ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ L¢¦π¢ wŜŎΦDΦсрнΦ5 ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ŀƴŘΥ 

bǳƳōŜǊ ƻŦ ŦƛōŜǊǎΥ мн ƻǊ нпΣ ŀŎŎƻǊŘƛƴƎ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎǎΤ 

[ƻǿ ǎƳƻƪŜ ŜƳƛǎǎƛƻƴ ŀƴŘ ƘŀƭƻƎŜƴπŦǊŜŜ ƛƴ ŎŀǎŜ ƻŦ ŦƛǊŜΤ 

tǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ ƳƻƛǎǘǳǊŜΣ ŎƻǊǊƻǎƛƻƴΣ ǊƻŘŜƴǘǎΣ ǳƭǘǊŀπǾƛƻƭŜǘ ǊŀȅǎΣ ŀƴŘ ŀƴǘƛπ
ŎǊǳǎƘƛƴƎ ǘŜŎƘƴƻƭƻƎȅ όƭƻƻǎŜ ǘǳōŜύΤ 

²ŀǘŜǊ wŜǎƛǎǘŀƴŎŜ όǊŀŘƛŀƭ ŀƴŘ ƭƻƴƎƛǘǳŘƛƴŀƭύΤ 

IƛƎƘ ŦƭŜȄƛōƛƭƛǘȅ ōȅ ǳǎƛƴƎ ƻŦ ŀ ŦƛōŜǊ Ǝƭŀǎǎ ǊŜƛƴŦƻǊŎŜŘ ŎŜƴǘǊŀƭ ǘŜƴǎƻǊΤ 

¢ƘŜ ƻǇǘƛŎŀƭ ŦƛōŜǊ ŎŀōƭŜ Ƴǳǎǘ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ŎŀōƭŜ ǇŀǘƘǎ ŀƭǊŜŀŘȅ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŀǘ ǇǳǊǇƻǎŜΣ ŀƴŘ 
ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǎŜƎƳŜƴǘǎ ǿƛǘƘ ŀǘ ƭŜŀǎǘ нллл ƳŜǘŜǊǎΣ ŀƴŘ ǿƛǘƘ ƴƻ Ƨƻƛƴǎ ƛŦ ǘƘŜ ǘƻǘŀƭ ƭŜƴƎǘƘ ƛǎ 
ƭŜǎǎŜǊ ǘƘŀƴ ǘƘƛǎ ƳŜŀǎǳǊŜΦ 

! ǘƻǘŀƭ ƻŦ о҈ ƻŦ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ŎŀōƭŜ ǎƘƻǳƭŘ ōŜ ǿƻǳƴŘ ƻƴǘƻ ŀ ǎǇŜŎƛŀƭ ŎǊƻǎǎƘŜŀŘ ƛƴ ǘƘŜ Ǿƛǎƛǘ 
ŎƘŀƳōŜǊǎ ŦƻǊ ŦǳǘǳǊŜ ǳǎŜΦ Lƴ ŀƴȅ ǎǇŜŎƛŀƭ Ǉƻƛƴǘǎ ƻŦ ǘƘŜ ŎŀōƭŜ ǇŀǘƘ ŀ ƭŜƴƎǘƘ ƻŦ нлƳ ǎƘƻǳƭŘ ōŜ ƭŜŦǘ ŦƻǊ 
ŦǳǘǳǊŜ ǳǎŜ ǳǎƛƴƎ ŀ ŎǊƻǎǎƘŜŀŘΦ 

2.14.2 Multimode Optical Fiber Cable 

¢ƘŜ ƳǳƭǘƛƳƻŘŜ ƻǇǘƛŎŀƭ ŦƛōŜǊ ŎŀōƭŜ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ L9/ слтфоπнπмл ό!мŀΦмύ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ŀƴŘΥ 

bǳƳōŜǊ ƻŦ ŦƛōŜǊǎΥ сΤ 

[ƻǿ ǎƳƻƪŜ ŜƳƛǎǎƛƻƴ ŀƴŘ ƘŀƭƻƎŜƴπŦǊŜŜ ƛƴ ŎŀǎŜ ƻŦ ŦƛǊŜΤ 

tǊƻǘŜŎǘƛƻƴ ŀƎŀƛƴǎǘ ƳƻƛǎǘǳǊŜΣ ŎƻǊǊƻǎƛƻƴΣ ǊƻŘŜƴǘǎΣ ǳƭǘǊŀπǾƛƻƭŜǘ ǊŀȅǎΣ ŀƴŘ ŀƴǘƛπ
ŎǊǳǎƘƛƴƎ ǘŜŎƘƴƻƭƻƎȅ όƭƻƻǎŜ ǘǳōŜύΤ 



 

спс 

 

²ŀǘŜǊ wŜǎƛǎǘŀƴŎŜ όǊŀŘƛŀƭ ŀƴŘ ƭƻƴƎƛǘǳŘƛƴŀƭύΤ 

IƛƎƘ ŦƭŜȄƛōƛƭƛǘȅ ōȅ ǳǎƛƴƎ ƻŦ ŀ ŦƛōŜǊ Ǝƭŀǎǎ ǊŜƛƴŦƻǊŎŜŘ 

ŎŜƴǘǊŀƭ ǘŜƴǎƻǊΤ ¢ƘŜ ƻǇǘƛŎŀƭ ŦƛōŜǊ Ƙŀǎ ŀƭǊŜŀŘȅ ōŜŜƴ 

ƛƴǎǘŀƭƭŜŘ ƛƴ ŀƭƻƴƎ ǘƘŜ ǇƛǇŜ ƭƛƴŜΦ 

! ǘƻǘŀƭ ƻŦ о҈ ƻŦ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ŜŀŎƘ ǎŜƎƳŜƴǘ ǎƘƻǳƭŘ ōŜ ǿƻǳƴŘ ƻƴǘƻ ŀ ǎǇŜŎƛŀƭ ŎǊƻǎǎƘŜŀŘ ƛƴ ŜŀŎƘ Ǿƛǎƛǘ 

/ƘŀƳōŜǊ ŦƻǊ ŦǳǘǳǊŜ ǳǎŜΦ 

2.14.3 Cables Installation 

!ŎŎƻǊŘƛƴƎ ǘƻ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ /ƻƴǘǊŀŎǘ мΣ ǘƘŜǊŜ ǿƛƭƭ ōŜ ǾƛǎƛǘŀōƭŜ ŎƘŀƳōŜǊǎ ŜǾŜǊȅ рлл ƳΣ ŀǘ ǘƘŜ 
ōƻǳƴŘŀǊȅ ƭƛƳƛǘǎ ƻŦ ǿƻǊƪǎ ōŜǘǿŜŜƴ tŀǊǘ м ŀƴŘ tŀǊǘн ŀƴŘ ŀǘ ŎŜǊǘŀƛƴ ƴƻǘŀōƭŜ ǇƻƛƴǘǎΣ ŀƴŘ ƛƴǘŜǊƳŜŘƛŀǘŜ 
ƴƻƴ ǾƛǎƛǘŀōƭŜ ōǳǊƛŜŘ ōƻȄ ŎƘŀƳōŜǊǎ ƛŦ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘǿƻ ǎǳŎŎŜǎǎƛǾŜ ǾƛǎƛǘŀōƭŜ ŎƘŀƳōŜǊǎ ŜȄŎŜŜŘǎ 
нрл ƳΣ ƛƴǘŜƴŘŜŘ ƻƴƭȅ ŦƻǊ ǊŜǇŀƛǊƛƴƎΦ 

5ŜǘŀƛƭŜŘ ŘŜǎƛƎƴ ŘǊŀǿƛƴƎ пллуфπC5πtt[π9πлоп ǎƘƻǿǎ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜǎŜ ŎƘŀƳōŜǊǎΦ



 

спт 

 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ƻōǘŀƛƴ ŦǊƻƳ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ƻŦ ǘƘŜ tŀǊǘ мπ ¢ǊŀƴǎƳƛǎǎƛƻƴ ƭƛƴŜ ǿƻǊƪǎΥ 

ŀ ƭƛǎǘ ƻŦ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜŘ Ǉƻǎƛǘƛƻƴǎ ƻŦ ǘƘŜ ŎƘŀƳōŜǊǎΤ 

Ŧƛƴŀƭ ŎƻƴǎǘǊǳŎǘƛƻƴ ŘǊŀǿƛƴƎǎ ƻŦ ǘƘŜ ŎƘŀƳōŜǊǎΣ ŀƴŘ 

! ǎŎƘŜŘǳƭŜ ƻŦ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ŀƴŘ ǘƘŜ ǇǊƻǾƛǎƛƻƴŀƭ ŘŜƭƛǾŜǊŀƴŎŜ ƻŦ ŘǳŎǘ ŀƴŘ ŎƘŀƳōŜǊǎ ŀǎ ǿŜƭƭ ŀǎ 
ǇŜǊƳƛǎǎƛƻƴ ŦƻǊ ǿƻǊƪǎ ƛƴ ǘƘŜ ȊƻƴŜΦ 

!ǎ ǎƻƻƴ ŀǎ ƘŜ Ƙŀǎ ǘƘŜǎŜ ŜƭŜƳŜƴǘǎ ƘŜ ǎƘŀƭƭ ƎƛǾŜ ǘƘŜƳ ǘƻ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΣ ǎƻ ǘƘŀǘ ƘŜ Ŏŀƴ ǇǊƻƎǊŀƳ ǘƘŜ 
ŎŀōƭŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΦ 

/ŀōƭŜ Ŏŀƴ ōŜ ƛƴǎǘŀƭƭŜŘ ōȅ ŀ ǎŜǾŜǊŀƭ ǘŜŎƘƴƛǉǳŜǎΤ ŀ ǿƛŘŜǎǇǊŜŀŘΣ Ŧŀǎǘ ŀƴŘ ŀŘŜǉǳŀǘŜ ǘŜŎƘƴƛǉǳŜ Ŏƻƴǎƛǎǘǎ 
ƛƴ ōƭƻǿ ǿƛǘƘ ŀ ŎƻƳǇǊŜǎǎƻǊ ŀ ǎǇƘŜǊŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŘǳŎǘΤ ǘƘŜ ǎǇƘŜǊŜ Ƙŀǎ ƛƴ ƛǘǎ ǊŜŀǊ ŀ ŎǊƻŎƘŜǘ ǘƻ 
ŀǘǘŀŎƘ ǘƘŜ ŎŀōƭŜΣ ǎƻ ǘƘŀǘ ƛǘ ƛǎ ǇǳƭƭŜŘκ ǇǳǎƘŜŘ ōȅ ǘƘŜ ǎǇƘŜǊŜΦ 

¢ƘŜ ŀƛǊ ŎƛǊŎǳƭŀǘƛƴƎ ŀǘ ƘƛƎƘ ǎǇŜŜŘ ƳŀƪŜǎ ǇǊŜǎǎǳǊŜ ƻƴ ǘƘŜ ŜƴǘƛǊŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ ŎŀōƭŜ ŀƴŘ ŦŀŎƛƭƛǘŀǘŜǎ 
ƛǘǎ ƳƻǾŜƳŜƴǘΣ ǊŜŘǳŎƛƴƎΣ ǘƘǳǎΣ ǇƭŀŎŜƳŜƴǘ ǘŜƴǎƛƻƴǎ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŎƻƴǾŜƴǘƛƻƴŀƭ ƳŜǘƘƻŘΣ 
ǳǎƛƴƎ ǿƛǘƘ ǊƛƴƎ ƻǊ ǎǘŜŜƭ ǘǊŀŎǘƛƻƴ ŎŀōƭŜǎ 

¢ƘŜ ŎŀōƭŜ ƻƴŎŜ ƛƴǎǘŀƭƭŜŘ ǊŜǎǘǎ ƻƴ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ŘǳŎǘ ǿƛǘƘƻǳǘ ŀƴȅ ǊŜǎƛŘǳŀƭ ǘŜƴǎƛƻƴΦ ¢Ƙƛǎ 
ǘŜŎƘƴƛǉǳŜ ŀƭƭƻǿǎ ƛƴǎǘŀƭƭŀǘƛƻƴ ƎǊŜŀǘ ƭŜƴƎǘƘǎΦ 

!ǘ ǾƛǎƛǘŀōƭŜ ŎƘŀƳōŜǊǎ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀ ƭƻƻǇ ƻŦ ŀōƻǳǘ о҈ ƻŦ ŎŀōƭŜ ǎƭŀŎƪ όмр Ƴ ƻŦ ŎŀōƭŜ ŦƻǊ ǘƘŜ 
ƳŀȄƛƳǳƳ рлл Ƴ ǎǇŀŎƛƴƎύΦ 

!ǎ ƛǘ ƛǎ ƭŀǳƴŎƘƛƴƎ ŀ ŎŀōƭŜ ƭƻƴƎ ŘǊƛǾŜ ǳǎƛƴƎ ǘƘŜ ǇƴŜǳƳŀǘƛŎ ōƭƻǿƛƴƎ ǇǊƻŎŜǎǎΣ ǿƛƭƭ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ 
ŎƻƴŘǳŎǘ ǘƘŜ ǿƻǊƪ ǊŜƭŜŀǎŜ ƴƻǘƛƴƎ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴǎ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ŘƛŦŦŜǊŜƴǘ 
ƎŜƻƎǊŀǇƘƛŎŀƭ ƛƳǇƻǎŜŘ ƻƴ ǘƘŜ ǇŀǘƘΦ 

±ƛǎƛǘŀōƭŜ ŎƘŀƳōŜǊǎ ŀƭƻƴƎ ǘƘŜ ŘǳŎǘ ǊƻǳǘŜ ŎƻƴǎǘƛǘǳǘŜ ƻǇŜƴ ǿƛƴŘƻǿǎ ǘƘŀǘ ǊŜŘǳŎŜ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ŎŀōƭŜ 
ǘƻ ōŜ ǊŜƭŜŀǎŜŘΦ 

Lƴ ǎǳŎƘ ŎŀǎŜǎ ǘƘŜ ŎŀōƭŜ ƛǎ ǊŜƭŜŀǎŜŘ ōȅ ǘƘŜ ōƭƻǿƛƴƎ ƳŜǘƘƻŘ ƻŦ ǘƘŜ мǎǘ ǿƛƴŘƻǿ όǎǘŀǊǘƛƴƎ Ǉƻƛƴǘύ ƛƴǘƻ 
ƻǘƘŜǊ ǿƛƴŘƻǿǎΦ ¢Ƙƛǎ ǿƛƭƭ ƻŎŎǳǊ ǿƘŜƴ ǘƘŜȅ Řƻ ƴƻǘ ƘŀǾŜ ŀ ǎŜŎƻƴŘ ǇƛŜŎŜ ƻŦ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ōƭƻǿƛƴƎ ƻŦ 
ǘƘŜ ŎŀōƭŜΦ 

¢ƘŜ ǊŜƭŜŀǎŜ ǇǊƻŎŜŘǳǊŜ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ŦǊƻƳ ǘƘŜ нƴŘ ǿƛƴŘƻǿ ǘƻ ǘƘŜ ƻǘƘŜǊ ǿƛƴŘƻǿǎΣ ƛŦ ƛǘΩǎ ƴŜŎŜǎǎŀǊȅ 
ǘƻ ƻǇŜƴ ƛǘΦ ¦Ǉƻƴ ǘƘŜ ǎŜǊǾƛŎŜǎ ŎƻƴŎƭǳǎƛƻƴΣ ǘƘŜ ǎǇŀǊŜ ŎŀōƭŜ ŦǊƻƳ ǘƘŜ мǎǘ ǿƛƴŘƻǿ ǎǘŀȅǎ ƻƴ ǘƘŜ ƎǊƻǳƴŘ 
ƛƴ ǘƘŜ у ǎƘŀǇŜΦ 

2.14.4 Optical Cables Joins 

¢ƘŜ ƳŜǘƘƻŘ ŦƻǊ Ƨƻƛƴǘǎ ǿƛƭƭ ōŜ Ŧǳǎƛƻƴ ǇŜǊŦƻǊƳŜŘ ōȅ ŀƴ ŀǳǘƻƳŀǘƛŎ ƳŀŎƘƛƴŜΣ ŀƴŘ Ƴǳǎǘ ǎŀǘƛǎŦƛŜŘ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ ǘŜŎƘƴƛŎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΥ 

!ǘǘŜƴǳŀǘƛƻƴ ōŜǘǘŜǊ ǘƘŀƴ лΣм Ř. ƛƴ ŜƛǘƘŜǊ ŘƛǊŜŎǘƛƻƴ ŀǘ молл ƴƳΤ 

¢ƘŜ Ƨƻƛƴǘ Ƴǳǎǘ ǎǳǇǇƻǊǘΣ ōŜŦƻǊŜ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŀƴȅ ǇǊƻǘŜŎǘƛǾŜ ŎƻŀǘΣ ƳƛƴƛƳǳƳ 
ǘŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘ ƻŦ тлл bκƳƳн όмлл ƪǇǎƛύ ŦƻǊ м ƳƛƴǳǘŜΣ ŀƴŘ орлbκƳƳн όрл YǇǎƛύ 
ǇŜǊƳŀƴŜƴǘƭȅ ŀǇǇƭƛŜŘΦ 

¢ƘŜ Ƨƻƛƴǎ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ƛƴ ŀƴȅ ǘǿƻ ǎŜƎƳŜƴǘǎ ƻŦ ǘƘŜ ŎŀōƭŜ ƛƴ ŀƴȅ Ǿƛǎƛǘ ŎƘŀƳōŜǊΣ ǳǎƛƴƎ ǎǳƛǘŀōƭŜ 
ǿŀǘŜǊ ǘƛƎƘǘ ǘƻǊǇŜŘƻ ōƻȄΣ ƻǊ ƛƴ ǘƘŜ ƻǇǘƛŎŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ŦǊŀƳŜ ŦƻǊ ŎƻƴƴŜŎǘƛƴƎ ǇƛƎǘŀƛƭǎΣ ǿƛǘƘ ǘƘŜ ǎŀƳŜ 
ƻǾŜǊŀƭƭ ǇŜǊŦƻǊƳŀƴŎŜΦ 

2.14.5 Fiber optics adapter 
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¢ƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ƭŜǾŜƭ ŀƴŘ ǘƘŜ ǊŜŎŜƛǾŜǊ ǎŜƴǎƛǘƛǾƛǘȅ ƻŦ ǘƘŜ ƛƴǘŜǊŦŀŎƛƴƎ ŜǉǳƛǇƳŜƴǘ ǿƛǘƘ ǘƘŜ ƻǇǘƛŎŀƭ 
ŦƛōŜǊ ǎƘƻǳƭŘ ōŜ ŘŜǘŜǊƳƛƴŜŘ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 

¢ƻǘŀƭ [ƛƴƪ {ŀŦŜǘȅ aŀǊƎƛƴΥ оŘ.Τ 

9ǉǳƛǇƳŜƴǘ [ƛƴƪ [ƻǎǎ aŀǊƎƛƴΣ ŦƻǊ ŀƎƛƴƎΥ оŘ. ƳƛƴƛƳǳƳΣ сŘ. ǘȅǇƛŎŀƭΤ 

/ƻƴƴŜŎǘƻǊ [ƻǎǎΥ лΦр Ř. ƻǊ ƳƻǊŜΦ !ƭƭ ŎƻƴƴŜŎǘƛƻƴǎ ǎƘƻǳƭŘ ǳǎŜ {/πŘǳǇƭŜȄ ǘȅǇŜ 
ŎƻƴƴŜŎǘƻǊǎΤ 

{ǇƭƛŎŜ [ƻǎǎΥ лΦмр Ř. ƻǊ ƳƻǊŜΤ 

5ŀǘŀ ǊŀǘŜΥ ¢ȅǇƛŎŀƭ мллaōǇǎ ƛƴ ƳƻƴƻπƳƻŘŜ ŀƴŘ млaōǇǎ ƛƴ ƳǳƭǘƛπƳƻŘŜΦ 

!ƭƭ ǘƘŜ ŦƛōŜǊǎ Ƴǳǎǘ ōŜ ǊŜŀŘȅ ǘƻ ǿƻǊƪΣ ŀƴŘ ŀƭƭ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǇŀǘŎƘ ŎƻǊŘǎ ǎƘƻǳƭŘ ōŜ ƛƴŎƭǳŘŜŘΦ 

2.14.6 Communication switch units installed at the command centers 

Lǘ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ŀƴ ŀŎǘƛǾŜ ǎǿƛǘŎƘ ǿƛǘƘ ǘƘŜ ƳƛƴƛƳǳƳ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΥ 

wŜŘǳƴŘŀƴǘ ǇƻǿŜǊ ǎǳǇǇƭȅ ŀǘ нол ±!/Τ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ плȏ/Σ ор ǘƻ фр҈ wIΤ 

IƻǘπǇƭǳƎ ƻŦ ǘƘŜ ŦƛōŜǊ ƳƻŘǳƭŜǎΦ 

¢ƘŜ ǎǿƛǘŎƘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƻǾŜǊŀƭƭ ǇŜǊŦƻǊƳŀƴŎŜΥ 

¢ȅǇƛŎŀƭ ƭŀǘŜƴŎȅΥ ƭŜǎǎ ǘƘŀƴ нл ˃ǎ ŀǘ млaōǇǎ ǇƻǊǘǎΣ ƭŜǎǎ ǘƘŀƴ мл˃ǎ ŀǘ мллaōǇǎ ǇƻǊǘǎΣ 
ŀƴŘ ƭŜǎǎ ǘƘŀƴ р˃ǎ ŀǘ млллaōǇǎ ǇƻǊǘǎΤ 

Cǳƭƭ ŘǳǇƭŜȄ ƻǇŜǊŀǘƛƻƴΤ 

LƴǘŜǊƴŀƭ ōŀƴŘǿƛŘǘƘΥ ƳƻǊŜ ǘƘŀƴ мл DōǇǎΦ 

¢ƘŜ ǎǿƛǘŎƘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ 9ǘƘŜǊƴŜǘ ƛƴǘŜǊŦŀŎŜΣ ƴŀƳŜƭȅΥ 

L999 улнΦо κ ǳΥ млaōǇǎ ŀƴŘ мллaōǇǎ ŘŜǾƛŎŜǎΤ 

L999 улнΦоȄΥ ŦǳƭƭπŘǳǇƭŜȄ ǿƛǘƘ Ŧƭƻǿ ŎƻƴǘǊƻƭΤ 

L999 улнΦм5 κ ǿΥ wŀǇƛŘ {ǇŀƴƴƛƴƎ ¢ǊŜŜ ŦƻǊ ǊŜŘǳƴŘŀƴǘ ǊƛƴƎǎ ŀƴŘ {ǇŀƴƴƛƴƎ ¢ǊŜŜ ŦƻǊ 
ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΤ 

L999 улнΦмǇΥ tǊƛƻǊƛǘȅ vǳŜǳƛƴƎ ς vƻ{Σ /ƻ{Σ ¢ƻ{κ5{Τ 

L999 улнΦмvΥ ±[!b ŦƻǊ ǘǊŀŦŦƛŎ ǎŜƎǊŜƎŀǘƛƻƴΦ 

¢ƘŜ ǎǿƛǘŎƘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ ǊŜƭŀǘƛƴƎ ǘƻ ŜƭŜŎǘǊƻƴƛŎ ŜǉǳƛǇƳŜƴǘΣ ƴŀƳŜƭȅΥ 

9ƭŜŎǘǊƛŎŀƭ ǎŀŦŜǘȅΥ 9bсмлмлπмΣ/9Τ 

9aL ŜƳƛǎǎƛƻƴǎΥ 9bсмллπсπпΣ /9Τ 

9a/ ƛƳƳǳƴƛǘȅΥ L9/смлллπсπнΣ /9Τ 

9ȅŜ ǎŀŦŜǘȅΥ L9/слунрπмΣ /ƭŀǎǎ мΦ 

¢ƘŜ ǇƻǿŜǊ ǎƻǳǊŎŜ ŦƻǊ ŀƭƭ ǘƘŜ ŀŎǘƛǾŜ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ нол±!/ ŦǊƻƳ ǘƘŜ ¦t{ ōŀŎƪǳǇ ǎȅǎǘŜƳΣ 
ŀƴŘ ƛǘ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ŀ ǎǳƛǘŀōƭŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊΦ 
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2.14.7 Communication switch units installed in other places 

Lǘ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ŀƴ ŀŎǘƛǾŜ ǎǿƛǘŎƘ ǿƛǘƘ ǘƘŜ ƳƛƴƛƳǳƳ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΥ 

wŜŘǳƴŘŀƴǘ ǇƻǿŜǊ ǎǳǇǇƭȅ ƛƴǇǳǘ ŀǘ нп ±5/Τ 

hǳǘǇǳǘ ǘŜƴǎƛƻƴπŦǊŜŜ ŎƻƴǘŀŎǘ ŦƻǊ ƻǇŜǊŀǘƛƻƴŀƭ ǎǘŀǘǳǎ Ǿƛŀ t[/Τ 

hǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΥ л ǘƻ ррȏ/Σ нл ǘƻ фр҈ wIΤ 

Cŀƴ ƭŜǎǎ ƻǇŜǊŀǘƛƻƴΤ
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IƻǘπǇƭǳƎ ƻŦ ǘƘŜ ŦƛōŜǊ ƳƻŘǳƭŜǎΦ 

¢ƘŜ ǎǿƛǘŎƘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƻǾŜǊŀƭƭ ǇŜǊŦƻǊƳŀƴŎŜΥ 

¢ȅǇƛŎŀƭ ƭŀǘŜƴŎȅΥ ƭŜǎǎ ǘƘŀƴ нл ˃ǎ ŀǘ млaōǇǎ ǇƻǊǘǎΣ ƭŜǎǎ ǘƘŀƴ мл˃ǎ ŀǘ мллaōǇǎ ǇƻǊǘǎΤ 

Cǳƭƭ ŘǳǇƭŜȄ ƻǇŜǊŀǘƛƻƴΤ 

LƴǘŜǊƴŀƭ ōŀƴŘǿƛŘǘƘΥ ƳƻǊŜ ǘƘŀƴ н DōǇǎΦ 

¢ƘŜ ǎǿƛǘŎƘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ 9ǘƘŜǊƴŜǘ ƛƴǘŜǊŦŀŎŜΣ ƴŀƳŜƭȅΥ 

L999 улнΦо κ ǳΥ млaōǇǎ ŀƴŘ мллaōǇǎ ŘŜǾƛŎŜǎΤ 

L999 улнΦоȄΥ ŦǳƭƭπŘǳǇƭŜȄ ǿƛǘƘ Ŧƭƻǿ ŎƻƴǘǊƻƭΤ 

L999 улнΦм5 κ ǿΥ wŀǇƛŘ {ǇŀƴƴƛƴƎ ¢ǊŜŜ ŦƻǊ ǊŜŘǳƴŘŀƴǘ ǊƛƴƎǎ ŀƴŘ {ǇŀƴƴƛƴƎ ¢ǊŜŜ ŦƻǊ 
ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΤ 

L999 улнΦмǇΥ tǊƛƻǊƛǘȅ vǳŜǳƛƴƎ ς vƻ{Σ /ƻ{Σ ¢ƻ{κ5{Τ 

L999 улнΦмvΥ ±[!b ŦƻǊ ǘǊŀŦŦƛŎ ǎŜƎǊŜƎŀǘƛƻƴΦ 

¢ƘŜ ǎǿƛǘŎƘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ ǊŜƭŀǘƛƴƎ ǘƻ ŜƭŜŎǘǊƻƴƛŎ ŜǉǳƛǇƳŜƴǘΣ ƴŀƳŜƭȅΥ 

9ƭŜŎǘǊƛŎŀƭ ǎŀŦŜǘȅΥ 9bсмлмлπмΣ/9Τ 

9aL ŜƳƛǎǎƛƻƴǎΥ 9bсмллπсπпΣ /9Τ 

9a/ ƛƳƳǳƴƛǘȅΥ L9/смлллπсπнΣ /9Τ 

9ȅŜ ǎŀŦŜǘȅΥ L9/слунрπмΣ /ƭŀǎǎ мΦ 

¢ƘŜ ǇƻǿŜǊ ǎƻǳǊŎŜ ǎƘƻǳƭŘ ōŜ нп±5/ ŦǊƻƳ ŀ ōŀǘǘŜǊȅ ōŀŎƪǳǇ ǎȅǎǘŜƳΣ ŀƴŘ ƛǘ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ŀ 
ǎǳƛǘŀōƭŜ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊΦ 

2.14.8 Communication Radio 

! ǊŀŘƛƻ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ a!/ ŀƴŘ 5L{Σ ƛƴ ŀ ǇƻƛƴǘπǘƻπǇƻƛƴǘ 
ŀǊǊŀƴƎŜƳŜƴǘΦ 

¢ƘŜ ƭƛƴŜπƻŦπǎƛƎƘǘ ǎƘƻǳƭŘ ōŜ ŎƘŜŎƪŜŘ ōŜǘǿŜŜƴ ǘƘŜǎŜ ǘǿƻ ǇƻƛƴǘǎΣ ŀƴŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻōǎǘŀŎƭŜǎ ǎƘƻǳƭŘ 
ōŜ ǘŀƪŜƴ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǿƘŜƴ ǎƛȊƛƴƎ ǘƘŜ ŀƴǘŜƴƴŀǎΣ ǘƘŜ ŀƴǘŜƴƴŀǎ ƘŜƛƎƘǘΣ ǘƘŜ ƻǳǘǇǳǘ ǇƻǿŜǊ ƻŦ 
ǘƘŜ ǘǊŀƴǎƳƛǘǘŜǊ ŀƴŘ ǘƘŜ ǊŜŎŜƛǾŜǊ ƛƴǇǳǘ ǎŜƴǎƛǘƛǾƛǘȅΦ 

¢ƘŜ Ƴŀƛƴ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǘƘŜ ǊŀŘƛƻ ƭƛƴƪ ƛǎΥ 

¢ƻǘŀƭ [ƛƴƪ .ǳŘƎŜǘΥ млŘ.Σ ƳƛƴƛƳǳƳΤ 

¢ƻǘŀƭ CŀŘŜ aŀǊƎƛƴΥ млŘ.Σ ƳƛƴƛƳǳƳΤ 

hǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅΥ флл ƻǊ нпллaIȊ ƛƴ ƭƛŎŜƴǎŜŘ ŎƘŀƴƴŜƭǎΤ ŀƭƭ ǘƘŜ ƭƛŎŜƴǎƛƴƎ 
ǇǊƻŎŜǎǎ ǎƘƻǳƭŘ ōŜ ƛƴŎƭǳŘŜŘΤ 

.9wΥ млπс 

aŀȄƛƳǳƳ ǊŜŎŜƛǾŜ ǎƛƎƴŀƭ Υ aƛƴƛƳǳƳ ƻŦ ҌмлŘ.Ƴ ǿƛǘƘƻǳǘ ŘŀƳŀƎŜΤ 

5ŀǘŀ ǊŀǘŜΥ мaōǇǎΣ ǘȅǇƛŎŀƭΣ ǿƛǘƘ 9ǘƘŜǊƴŜǘ wWпр ŎƻƴƴŜŎǘƛƻƴΦ 



 

срм 

 

²ƘŜƴ ǎƛȊƛƴƎ ǘƘŜ ǊŀŘƛƻ ǳƴƛǘΣ Ƴŀƛƴƭȅ ǘƘŜ ƻǳǘǇǳǘ ǇƻǿŜǊ ŀƴŘ ƛƴǇǳǘ ǎŜƴǎƛǘƛǾƛǘȅΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ǇŀǊŀƳŜǘŜǊǎ Ƴǳǎǘ ōŜ ǘŀƪŜƴ ƛƴǘƻ ǎǇŜŎƛŀƭ ŀŎŎƻǳƴǘΥ 

IƛƎƘ Ǝŀƛƴ ŀƴǘŜƴƴŀǎΤ



 

срн 

 

[ƻǿ ƭƻǎǎ wC ŎŀōƭŜΣ ƛŦ ŀǇǇƭƛŎŀōƭŜΤ 

CǊŜǎƴŜƭ ȊƻƴŜ ŎƭŜŀǊŀƴŎŜΥ сл҈ ƳƛƴƛƳǳƳ ǾŀƭǳŜΦ 

/ŀǊŜ Ƴǳǎǘ ōŜ ǘŀƪŜƴ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ǊŀŘƛƻ ǳƴƛǘ ŀƴŘ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƴŜǘǿƻǊƪΥ 

! ƎŀƭǾŀƴƛŎ ƛǎƻƭŀǘƛƻƴ ǎȅǎǘŜƳ ŀƴŘ ŀ ǎǳǊƎŜ ǎǳǇǇǊŜǎǎƻǊ Ƴǳǎǘ ōŜ ǇǊƻǾƛŘŜŘ ƛŦ ǘƘŜ 
9ǘƘŜǊƴŜǘ ŎŀōƭŜ ƎƻŜǎ ƻǳǘǎƛŘŜ ǘƘŜ ōǳƛƭŘƛƴƎΤ 

! ǎǳǊƎŜ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳ Ƴǳǎǘ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ wC ŎŀōƭŜΣ ƛŦ ŀǇǇƭƛŎŀōƭŜΤ 

! ƭƛƎƘǘƴƛƴƎ ǊƻŘ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ƛŦ ƴŜŎŜǎǎŀǊȅΦ 

 

2.15 SOURCE POWER - UPS 

¢ƘŜ ¦t{ ǎƘƻǳƭŘ ōŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴ ŀ ǎǿƛǘŎƘōƻŀǊŘ ŀƴŘ Ƴǳǎǘ ƳŜŜǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜŎƘƴƛŎŀƭ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥ 

aƛƴƛƳǳƳ ǇƻǿŜǊΥ оллл ±! 

LƴǇǳǘ ǾƻƭǘŀƎŜΥ нол± ҕ мл҈ 

LƴǇǳǘ ŦǊŜǉǳŜƴŎȅΥ рл IȊ ҕ о IȊ 

LƴǇǳǘ ǇƻǿŜǊ ŦŀŎǘƻǊΥ лΣфл ό/9L рррύ 

tǊƻǘŜŎǘƛƻƴǎ ŀƎŀƛƴǎǘ ǎǳǊƎŜǎΥ /9L улмπп 

hǳǘǇǳǘ ǾƻƭǘŀƎŜΥ нол± ҕ о҈ 

¢ΦIΦ5Φ ƛƴ ƻǳǘǇǳǘΥ ƭŜǎǎ ǘƘŀƴ р҈ ǘƻ млл҈ ƻŦ ǘƘŜ ǇƻǿŜǊ 

.ŀǘǘŜǊȅΥ ŀŎƛŘ ǘȅǇŜ όƎŀǎ ǊŜŎƻƳōƛƴŀǘƛƻƴύΣ ŎƻƳǇƭŜǘŜƭȅ ǿŀǘŜǊǘƛƎƘǘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ŦǊŜŜ 

!ǳǘƻƳŀǘƛŎ ŘƛŀƎƴƻǎƛǎ ǿƛǘƘƻǳǘ ŎƘŀǊƎŜ ŜȄǇƻǎŜŘΥ ¸Ŝǎ 

!ǊŎƘƛǘŜŎǘǳǊŜ ƻŦ ¦t{Υ hb [Lb9 ŘƻǳōƭŜ ŎƻƴǾŜǊǎƛƻƴ 

.ȅπǇŀǎǎΥ ²ƛǘƘƻǳǘ ƛƴǘŜǊǊǳǇǘƛƻƴ ƛƴ ŎŀǎŜ ƻŦ ƻǾŜǊƭƻŀŘ ƻǊ Ŧŀƛƭ 

.ŀǘǘŜǊȅ ŀǳǘƻƴƻƳȅΥ мл ƳƛƴǳǘŜǎ 

/ƻƳƳǳƴƛŎŀǘƛƻƴǎΥ [!b ǘǊƻǳƎƘ ǇƻǊǘ мл.ŀǎŜ¢·Σ ǳǎŜŘ ŦƻǊ ǊŜƳƻǘŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǘƻ ǊŜƳƻǘŜƭȅ ǘǳǊƴ ƻŦŦ ŀƭƭ 
ŎƻƳǇǳǘŜǊ ŜǉǳƛǇƳŜƴǘ ƛƴ ŎŀǎŜ ƻŦ ǇƻǿŜǊ ŦŀƛƭǳǊŜ ŦƻǊ ƭƻƴƎŜǊ ǘƘŀƴ р ƳƛƴǳǘŜǎΦ 

¢Ƙƛǎ ŜǉǳƛǇƳŜƴǘ Ƴǳǎǘ ƘŀǾŜ ŀ ǎƛƎƴŀƭƛƴƎ ǎȅǎǘŜƳ ŀǘ ǘƘŜ ŦǊƻƴǘ ǿƘŜǊŜ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀǘ ƭŜŀǎǘΥ 

bŜǘǿƻǊƪ ǎǘŀǘǳǎ 

hǾŜǊƭƻŀŘ 

Cŀƛƭ ƻǊ ōǊŜŀƪŘƻǿƴ 

¦ΦtΦ{Φ ƻƴ 

¢ƘŜ ¦t{ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ǎǿƛǘŎƘōƻŀǊŘ ǿƛǘƘ ǇǊƻǘŜŎǘŜŘ ŎƛǊŎǳƛǘǎ ƛƴ ƻǊŘŜǊ ǘƻ ŦŜŜŘ ǎŜǾŜǊŀƭ 
ǊŜŎŜǇǘƻǊǎ όǎǿƛǘŎƘ ŀƴŘ ǊƻǳǘƛƴƎΣ ǎŜǊǾŜǊǎΣ ƻǇŜǊŀǘƻǊ ŎƻƳǇǳǘŜǊǎΣ ǇǊƛƴǘŜǊǎ ŀƴŘ ǘŜƭŜǇƘƻƴŜ ŎŜƴǘǊŀƭύΦ 
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2.16 DIRECT CURRENT POWER SUPPLY 

¢ƘŜ ŘƛǊŜŎǘ ŎǳǊǊŜƴǘ ǎƻǳǊŎŜ ǎƘƻǳƭŘ ōŜ ƻŦ нп±ŘŎΣ ǘƻ ōŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴ ǘƘŜ ŎŀōƛƴŜǘ ǎǿƛǘŎƘōƻŀǊŘǎΦ 

¢ƘŜ ōŀǘǘŜǊƛŜǎ ōƻŀǊŘ ƻŦ нп ±ŘŎ ǎƘƻǳƭŘ ŀǘ ƭŜŀǎǘΣ ǇǊŜǎŜƴǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

aƻŘŜƭΥ .ƻŀǊŘ ǿƛǘƘ ǇŜŘŜǎǘŀƭΣ ŦƻǊ ǎŜŀǘƛƴƎ ƛƴ ǎƻƛƭΤ 

/ƻƴǘǊƻƭ ǘȅǇŜΥ ¢ƘȅǊƛǎǘƻǊ Ҍ [/ ŦƛƭǘŜǊ ŎŜƭƭΤ 

tƻǿŜǊΥ нпл±ŀŎ рлIȊΤ 

wŀǘŜŘ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜΥ нп ±ŘŎΤ 

hǳǘǇǳǘ ǾƻƭǘŀƎŜ Ŏƻƴǘƛƴǳƻǳǎ ōǳŦŦŜǊΥ нс ±ŘŎΤ 

LƴǘŜƴǎƛǘȅ wŀǘŜŘ ƻǳǘǇǳǘΥ нл !Τ 

²ƛǘƘ ŎǳǊǊŜƴǘ ƭƛƳƛǘƛƴƎ ŎƛǊŎǳƛǘΤ 

wŜǎƛŘǳŀƭ ǊƛǇǇƭŜΥ ғ лΣр҈ ŜŦŦŜŎǘƛǾŜΤ 

!ŘƧǳǎǘƛƴƎ ŦƻǊ ƛƴǇǳǘ ƻǊ ƻǳǘǇǳǘ ƭƻŀŘ ǾŀǊƛŀǘƛƻƴǎΥ ғ м҈Φ 

¢Ƙƛǎ ǎȅǎǘŜƳ ǿƛƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǾƻƭǘƳŜǘŜǊ ŀƴŘ ŀƳƳŜǘŜǊΣ ƭƻǿ ōŀǘǘŜǊȅ ƛƴŘƛŎŀǘƻǊΣ ƎŜƭƭŜŘ 
ŜƭŜŎǘǊƻƭȅǘŜ ōŀǘǘŜǊƛŜǎ ǿƛǘƘƻǳǘ ŀƴȅ ƳŀƛƴǘŜƴŀƴŎŜΣ ŘŜŜǇ ŘƛǎŎƘŀǊƎŜǎ Ǉƻǎǎƛōƛƭƛǘȅ ŀƴŘ ƭƻƴƎŜǾƛǘȅ ƻŦ р 
ȅŜŀǊǎΣ ǿƛǘƘ ŀ нр!ƘκмлƘ ōŀǘǘŜǊȅΣ ŀƴŘ ŀǳǘƻƴƻƳȅ ŦƻǊ ƳƻǊŜ ǘƘŀƴ м ƘƻǳǊ ǿƛǘƘ ŀ ǊŀǘŜŘ ŎǳǊǊŜƴǘ ƻŦ р!Φ 

 

2.17 LIYCY CABLE 

¢ƘŜ [ƛ¸/¸ ŎŀōƭŜ ǎƘƻǳƭŘ ōŜ ŦƭŜȄƛōƭŜΣ ŀǊƳƻǊŜŘΣ ŀƴŘ ƛǘ ǎƘƻǳƭŘ ǇǊŜǎŜƴǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

/ƻƴŘǳŎǘƻǊΥ Lƴ ŎƻƻǇŜǊΣ Ŏƭŀǎǎ рΤ 

LƴǎǳƭŀǘƛƻƴΥ t±/Τ 

9ȄǘŜǊƛƻǊ ƛƴǎǳƭŀǘƛƻƴΥ t±/Σ ƎǊŀȅ w![ тлонΤ 

bƻƳƛƴŀƭ ǾƻƭǘŀƎŜΥ нрл ±Τ 

¢Ŝǎǘ ǾƻƭǘŀƎŜ мнлл ±Τ 

/ŀǇŀŎƛǘȅΥ ғ мнл ƴC κ YƳ όулл IȊύΤ 

{ǇŜŎƛŦƛŎ ƛƴŘǳŎǘŀƴŎŜΥ лΣт ƳI κ YƳΤ 

LƳǇŜŘŀƴŎŜΥ ур ҠΤ 

Lƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜΥ ғ млл aҠ κ YƳ Τ 

hǇŜǊŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜΥπр ǘƻ Ҍтлȏ/Τ 

.ŜƴŘƛƴƎ ǊŀŘƛǳǎΥ мр Ȅ Τ 

{ƘƛŜƭŘƛƴƎ ƳŜǎƘ ŎƻǇǇŜǊ ǿƛǘƘ ур҈ ŎƻǾŜǊŀƎŜΦ 
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2.18 SURGE ARRESTER 

¢ƘŜ ǎǳǊƎŜ ŀǊǊŜǎǘŜǊ ŦƻǊ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ƭƻǿ ǾƻƭǘŀƎŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎ όнол±ύΣ ŀƴŘ ǘƘŜƛǊ ŜǉǳƛǇƳŜƴǘ Ƴǳǎǘ 
ƳŜŜǘ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ǎǘŀƴŘŀǊŘǎΣ ƛƴŎƭǳŘƛƴƎ L9/Φ 

¢ƘŜ ǎǳǊƎŜ ŀǊǊŜǎǘŜǊǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ōǳǎŜǎ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ǎǿƛǘŎƘōƻŀǊŘǎΤ ŀǇǇƭƛŀƴŎŜǎ ǎƘƻǳƭŘ ōŜ Ϧ/ƭŀǎǎ /ϦΦ 

{ǳŎƘ ŀǇǇŀǊŀǘǳǎ ǎƘƻǳƭŘ ŜƴǎǳǊŜ ŀ ƳƛƴƛƳǳƳ ƴƻƳƛƴŀƭ ŘƛǎŎƘŀǊƎŜ ŎǳǊǊŜƴǘ ƻŦ мр ƪ! όуκнл˃ǎύ ǘƻ нол ±ƻƭǘ 

ōǳǎΦ  

¢ƘŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǳǊƎŜ ŀǊǊŜǎǘŜǊǎ ǎƘƻǳƭŘ ōŜ ŘƻƴŜ ōȅ ŦǳǎƛƴƎ !t/Σ bI ǘȅǇŜΣ ǿƛǘƘ ŎƘŀƛƴǎ 
ǇǊŜǎŎǊƛōŜŘ ƴƻǘ ŜȄŎŜŜŘƛƴƎ ǘƘŜ ǊŀǘŜŘ ŎǳǊǊŜƴǘ ƳŀȄƛƳǳƳ ŀƭƭƻǿŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΦ 

 

2.19 EARTH PROTECTION 

¢ƘŜ ƎǊƻǳƴŘ ŜƭŜŎǘǊƻŘŜǎ ǿƛƭƭ ōŜ ŎƻƴǎǘƛǘǳǘŜŘ ōȅ ǎǘŜŜƭ ǊƻŘǎ ŎƻŀǘŜŘ ŎƻǇǇŜǊΣ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ǎƛȊŜ ƻŦ 
мрƳƳ ƛƴ ƻǳǘŜǊ ŘƛŀƳŜǘŜǊ ŀƴŘ н ƳŜǘŜǊǎ ƭƻƴƎΣ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ǇƭŀŎŜǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎǎΣ 
ƭŜŀǾƛƴƎ ǘƘŜ ǳǇǇŜǊ ŜƭŜŎǘǊƻŘŜ ǘƻ ŀ ŘŜǇǘƘ ŀǘ ƭŜŀǎǘ ƻŦ лΦул ƳŜǘŜǊǎΦ 

¢ƘŜ ƴǳƳōŜǊ ƻŦ ŜƭŜƳŜƴǘǎ όǊƻŘǎύ ǿƛƭƭ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ƻōǘŀƛƴŜŘ ǊŜǎƛǎǘŀƴŎŜ ǾŀƭǳŜΣ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ 
ǘƘŀǘ ǘƘŜ ƳŀȄƛƳǳƳ ŀƭƭƻǿŀōƭŜ ƛǎ мл hƘƳΦ 

¢ƘŜ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ŜƭŜƳŜƴǘǎ ŀƴŘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ǊŜƳƻǾŀōƭŜ ŎƻƴƴŜŎǘƻǊ 
ŦǊŀƳŜǿƻǊƪ ǿƛƭƭ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƴŘǳŎǘƻǊ ǘȅǇŜ ±±Σ ǿƛǘƘ ǘƘŜ ǎŜŎǘƛƻƴ ƻŦ орƳƳнΣ ǿƛǘƘ 
ōƭǳŜ ƻǳǘŜǊ ǎƘŜŀǘƘΦ ¢ƘŜ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƴŘǳŎǘƻǊ ŀƴŘ ǘƘŜ ŜƭŜƳŜƴǘǎ ƛǎ ŜŦŦŜŎǘŜŘ ōȅ ǘŜǊƳƛǘŜ 
ǿŜƭŘƛƴƎΦ 

²ƛǘƘƛƴ ǘƘŜ ǎǿƛǘŎƘōƻŀǊŘǎ ŀǊŜ ǇƭŀŎŜŘ ǊŜƳƻǾŀōƭŜ ŎƻƴƴŜŎǘƻǊǎ ŦƻǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŜŀǊǘƘ 
ǊŜǎƛǎǘŀƴŎŜ ǾŀƭǳŜΦ 

 

2.20 GENERAL PERFORMANCE LEVEL 

!ƭƭ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎȅǎǘŜƳǎ ǎǳǇǇƭƛŜŘ ŦƻǊ ǘƘŜ ¢ŜƭŜƳŜǘǊȅ {ȅǎǘŜƳΣ ŀǎ ǿŜƭƭ ŀǎ ŀƭƭ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 
ǘŀǎƪǎΣ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ƻǾŜǊŀƭƭ ǇŜǊŦƻǊƳŀƴŎŜΥ 

¢ƛƳŜ ǘƻ ŎƻƳƳǳƴƛŎŀǘƛƻƴ Ŧŀƛƭǎ ǎƛƎƴŀƭƛƴƎ ŀǘ ŀƴȅ ǎȅƴƻǇǘƛŎ ōƻŀǊŘΥ м ǎŜŎƻƴŘΣ ƳŀȄƛƳǳƳΤ 

¢ƛƳŜ ǘƻ ǎǿƛǘŎƘ ǘƻ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǇŀǘƘΥ н ǎŜŎƻƴŘΣ ƳŀȄƛƳǳƳΤ 

¢ƛƳŜ ǘƻ ƻǇŜƴ ŀ ǎȅƴƻǇǘƛŎ ōƻŀǊŘΥ о ǎŜŎƻƴŘΣ ƳŀȄƛƳǳƳΤ 

[ŀǘŜƴŎȅ ǘƛƳŜ ōŜǘǿŜŜƴ ŀƴȅ ŦƛŜƭŘ ŎƘŀƴƎŜ ŀƴŘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘŜƴǘ ǎȅƴƻǇǘƛŎ ŎƘŀƴƎŜΥ р ǎŜŎƻƴŘΣ ƳŀȄƛƳǳƳΤ 

¢ƛƳŜ ǘƻ ǎŜƴŘ ŀ ŎƻƳƳŀƴŘΥ р ǎŜŎƻƴŘΣ ƳŀȄƛƳǳƳΦ 
 

2.21 SUPERVISION AND REMOTE MANAGEMENT SYSTEM TESTS 

¢ƘŜ ǘŜǎǘ ƻŦ ǘƘŜ ŎƻƳƳŀƴŘ ŀƴŘ ŎƻƴǘǊƻƭ ŎƻƳǇǊƛǎŜǎ ǘƘǊŜŜ ŘƛǎǘƛƴŎǘ ǇƘŀǎŜǎ ǿƘƛŎƘ ŀǊŜ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿΦ 

2.21.1 Factory Tests 

Lƴ ǘƘŜ ǎŀƳŜ ǇƭŀŎŜ ǿƘŜǊŜ ǘƘŜ ŀǎǎŜƳōƭȅ ŀǊƛǎŜǎ ŦǊƻƳ ǎŜǾŜǊŀƭ ŎƻƳƳŀƴŘ ǎǿƛǘŎƘōƻŀǊŘǎ ǎƘƻǳƭŘ ōŜ 
ŎƘŜŎƪŜŘ ŦƻǊ ƻǾŜǊŀƭƭ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ŘǊŀǿƛƴƎǎΣ ŀǇǇǊƻǾŜŘ ƛƴ ŀŘǾŀƴŎŜΦ 
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9ŀŎƘ ƻƴŜ ƻŦ ǘƘŜǎŜ ǘŜǎǘǎ ǎƘƻǳƭŘ ōŜ ǿƛǘƴŜǎǎŜŘ ōȅ ǘƘŜ ǎǳǇǇƭƛŜǊΣ ǘƘŜ ǊŜǎƛŘŜƴǘ ŜƴƎƛƴŜŜǊ ŀƴŘ ǘƘŜ   ŎƭƛŜƴǘ  
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΣ ƻǊ ōȅ Ƙƛǎ ƻŦŦƛŎŜǊǎ Řǳƭȅ ŀŎŎǊŜŘƛǘŜŘΦ 

2.21.2 Visual Inspection of the Hardware 

¢ƘŜ Ǿƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴ ǿƛƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

!ŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻǾŜŘ ŘǊŀǿƛƴƎǎΤ 

CƛƴƛǎƘƛƴƎ ǉǳŀƭƛǘȅ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜΤ 

9ǉǳƛǇƳŜƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴΤ 

[ŀōŜƭƛƴƎ ŀƴŘ ŎƻŘƛŦƛŎŀǘƛƻƴ ǿƛǘƘ ǇŀƛƴǘŜŘ ǊƛƴƎǎ ŎƻŘƛƴƎ ŎƛǊŎǳƛǘǎΤ 

9ŀǊǘƘ ŎƻƴƴŜŎǘƛƻƴΦ
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2.21.3 Functional Inspection of the Hardware 

¢ƘŜ ŦǳƴŎǘƛƻƴŀƭ ƛƴǎǇŜŎǘƛƻƴ ǿƛƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

±ƻƭǘŀƎŜ ƭŜǾŜƭǎ ŀƴŘ ǇƻǿŜǊ ƭŜǾŜƭǎ ƛƴ ŦŜŜŘǎΤ 

{ƛƎƴŀƭǎ ƻŦ ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘǎΣ ǘǊƻǳƎƘ ǘƘŜ ǎǘŀƴŘŀǊŘ t[/ ƛƴǘŜǊŦŀŎŜΤ 

{ƛƎƴŀƭǎ ƻŦ ŘƛƎƛǘŀƭ ŀƴŘ ŀƴŀƭƻƎǳŜ ƻǳǘǇǳǘǎΣ ǘǊƻǳƎƘ ǘƘŜ ǎǘŀƴŘŀǊŘ t[/ ƛƴǘŜǊŦŀŎŜΤ 

/ŀƭƛōǊŀǘƛƻƴ ŀƴŘ ƭƛƴŜŀǊƛȊŀǘƛƻƴ ƻŦ н Ǉƻƛƴǘǎ ƻŦ ǘƘŜ ǎŎŀƭŜ ƻŦ ǘƘŜ ŀƴŀƭƻƎǳŜ ƛƴǇǳǘ ŀƴŘ 
ƻǳǘǇǳǘΤ 

IŀǊŘǿŀǊŜ ŘƛŀƎƴƻǎǘƛŎǎΤ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ ǇƻǊǘǎΤ 

[ƻŎŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ ƛŦ ŀǇǇƭƛŎŀōƭŜΤ 

{ƻŦǘǿŀǊŜ ǘŜǎǘΤ 

{ǘŀǘƛŎ ŀƴŘ ŘȅƴŀƳƛŎ ƛƴǎǇŜŎǘƛƻƴ ƻŦ ƛƴŘƛŎŀǘƻǊǎΤ 

¢Ŝǎǘ ƳƻŘǳƭŜ ǘƻ ƳƻŘǳƭŜΤ 

¢ŜǎǘƛƴƎ ƳŜǘƘƻŘǎ ŀƴŘ ǎȅǎǘŜƳǎ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴΤ 

¢Ŝǎǘ ŎƻƳƳǳƴƛŎŀǘƛƻƴΤ 

/ƻƭŘ ŀƴŘ Ƙƻǘ ǎǘŀǊǘǳǇ ƻŦ ŜŀŎƘ ǎȅǎǘŜƳΤ 

Cǳƭƭ ǎƛƳǳƭŀǘƛƻƴ ƻŦ ŀǳǘƻƳŀǘƛŎ ƻǇŜǊŀǘƛƻƴǎΤ 

Cǳƭƭ ǎƛƳǳƭŀǘƛƻƴ ƻŦ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭǎΤ 

aŜƳƻǊȅ ǳǘƛƭƛȊŀǘƛƻƴΤ 

wŜŎƻǾŜǊȅ ǎȅǎǘŜƳ ƳŀƭŦǳƴŎǘƛƻƴǎΦ 

2.21.4 TESTING 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǿƛƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎǘŀŦŦ ǘǊŀƛƴƛƴƎ ŀƴŘ ŦŀƳƛƭƛŀǊƛȊŀǘƛƻƴ ŎƻǳǊǎŜǎ ǿƛǘƘ ŀƭƭ ƻŦ ǘƘŜ 
ƛƴǎǘŀƭƭŜŘ ǎȅǎǘŜƳǎΣ ōŜƛƴƎ ǇǊƻǾƛŘŜŘ ǿǊƛǘǘŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƻ ƻǇŜǊŀǘƛƴƎ ǇŜǊǎƻƴƴŜƭΣ ŘŜƳƻƴǎǘǊŀǘƛƴƎ ǘƘŜ 
ƳŜǘƘƻŘǎ ƻŦ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƭƭ ƳƻŘǳƭŜǎ ǘƘŀǘ ŎƻƴǎǘƛǘǳǘŜ ǘƘŜ ǎȅǎǘŜƳ ǎƻŦǘǿŀǊŜΦ ¢ƘŜ ƛƴπǎƛǘŜ ǘǊŀƛƴƛƴƎ 
ǎƘƻǳƭŘ ŎƻǾŜǊ ŜȄǇƭƻƛǘŀǘƛƻƴ ƻǇŜǊŀǘƻǊǎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǘŜŎƘƴƛŎŀƭ ǇŜǊǎƻƴƴŜƭ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ƛǘǎ ǇŜǊǎƻƴƴŜƭ ŀǊŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǘƻƻƭǎ ŀƴŘ ǘŜǎǘ 
ŜǉǳƛǇƳŜƴǘ ŀǇǇǊƻǾŜŘ ŦƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǿƛƭƭ Ǉƭŀƴ ǘƘŜƛǊ ǿƻǊƪ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ƻǇŜǊŀǘƻǊǎ ŀƴŘ ŜƴƎƛƴŜŜǊƛƴƎ 
ǎǘŀŦŦΣ ƛƴ ƻǊŘŜǊ ǘƻ ŎƻƻǊŘƛƴŀǘŜ ǘƘŜ ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ƻǘƘŜǊ ƻƴƎƻƛƴƎ ǿƻǊƪ ƻŦ ƻǘƘŜǊ ŎƻƴǘǊŀŎǘƻǊǎ ƛƴ ǘƘŜ ǎŀƳŜ 
ǇƭŀŎŜΦ 

¢ƘŜ ŀŎŎŜǇǘŀƴŎŜ ǘŜǎǘǎ ƻƴ ǎƛǘŜ ǎƘŀƭƭ ƛƴŎƭǳŘŜΣ ŀǘ ƭŜŀǎǘΥ 

hǇǘƛŎŀƭ ŦƛōŜǊ ǘŜǎǘΥ ǘƘŜ ŜƴǘƛǊŜ ŎŀōƭŜ κ ŦƛōōŜǊǎ ǎƘƻǳƭŘ ōŜ ǘŜǎǘŜŘ ǿƛǘƘ ŀƴ h¢5w 
ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎŜǾŜǊŀƭ ƳŜŀǎǳǊŜǎ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴΣ ƴŀƳŜƭȅ ŜƳƛǎǎƛƻƴ ƭŜǾŜƭΣ 
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ǊŜŎŜǇǘƛƻƴ ƭŜǾŜƭΣ ŜȄǘŜƴǎƛƻƴ ǊŀǘƛƻΣ .9w ŀƴ Ǝƭƻōŀƭ ŀǘǘŜƴǳŀǘƛƻƴ όǿƛǘƘ ŘŜǘŀƛƭŜŘ 
ŀǘǘŜƴǳŀǘƛƻƴ ƻŦ ŀƭƭ ǘƘŜ Ƨƻƛƴǘǎ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎύΤ 

LƴǇǳǘǎ ŀƴŘ ƻǳǘǇǳǘǎ ǘŜǎǘǎΣ ŦǊƻƳ ŀƴŘ ǘƻ ǘƘŜ ŦƛŜƭŘ ƛƴǎǘǊǳƳŜƴǘΣ ǎƛƳǳƭŀǘƛƴƎ ƛŦ ǊŜǉǳƛǊŜŘΣ 
ǘƻ Ŧǳƭƭȅ ǎŀǘƛǎŦȅ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ŀƴŘ ǘƘŜ ŎŀōƭŜǎ ǘŜǎǘǎΤ
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!ǳǘƻƳŀǘƛŎ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳŜŘ ǎȅǎǘŜƳǎΤ 

/ŀōƭŜǎ ŜƛǘƘŜǊ ōǳǊƛŜŘ ƻǊ ƻƴ ƧƻǳǊƴŜȅǎ ƻƴ ǊƻǳǘŜǎ ǳƴŘŜǊ ŦƭƻŀǘƛƴƎ 
ŦƭƻƻǊ ǿƛƭƭ ōŜ ǘŜǎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L9/Σ ōƻǘƘ ǿƛǘƘ ǊŜƎŀǊŘ 
ǘƻ ƛƴǎǳƭŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜΣ Ŏƻƴǘƛƴǳƛǘȅ ƻŦ ǘǊŀƴǎƳƛǎǎƛƻƴ ŎƛǊŎǳƛǘǎ 
ŀƴŘ ƎǊƻǳƴŘ ƭƻƻǇǎ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ōŜŦƻǊŜ 
ŦƛƭƭƛƴƎ ǘƘŜ ŘƛǘŎƘŜǎΦ !ƭƭ Ƨƻƛƴǘǎ ǇŜǊŦƻǊƳŜŘ ŘǳǊƛƴƎ ǘƘŜ ŎŀōƭŜǎ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƘŀǾŜ ōŜŜƴ ǇƻƻǊƭȅ ŜȄŜŎǳǘŜŘΣ ǊŜǎǳƭǘƛƴƎ ƛƴ 
ŀōƴƻǊƳŀƭƛǘƛŜǎ ǿƘŜƴ ǘŜǎǘŜŘΣ ǿƛƭƭ ōŜ ǊŜƳŀŘŜ ŀƴŘ ƴŜǿ ǘŜǎǘǎ ǿƛƭƭ 
ōŜ ƳŀŘŜ ŀǎ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜΣ ŀǘ ǘƘŜ ŜȄǇŜƴǎŜ ƻŦ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΦ 

!ŦǘŜǊ ǘƘŜ ƛƴƛǘƛŀƭ ǘŜǎǘǎ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ ǇǊŜǇŀǊŜŘ ǘƻ ƻǇŜǊŀǘŜ ƛƴ 
ŀǳǘƻƳŀǘƛŎ ƳƻŘŜ ŦƻǊ п ǿŜŜƪǎ όну Řŀȅǎ Ȅ нп ƘƻǳǊǎύΦ Lƴ ŎŀǎŜ ƻŦ ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ 
ƛƴǎǘǊǳƳŜƴǘǎΣ ǎŜƴǎƻǊǎΣ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŜǉǳƛǇƳŜƴǘ ƻǊ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎ ŘǳǊƛƴƎ 
ǘƘƛǎ ǇŜǊƛƻŘΣ ŦŀƛƭǳǊŜ ƻǊ ŘŜŦŜŎǘ ǎƘƻǳƭŘ ōŜ ŘŜǘŜŎǘŜŘ ŀƴŘ ŎƻǊǊŜŎǘŜŘΣ ŀƴŘ ŀ ƴŜǿ ǘŜǎǘ 
ǇŜǊƛƻŘ ǿƛǘƘ Ŝǉǳŀƭ ŘǳǊŀǘƛƻƴ όну Řŀȅǎ Ȅ нп ƘƻǳǊǎύ ǿƛƭƭ ōŜ ǊŜǎǳƳŜŘΦ ²ƘŜƴ ǘƘŜ 
ŜƴǘƛǊŜ ǎȅǎǘŜƳ ǿƻǊƪ ŦƻǊ ŀ Ŧǳƭƭ ǇŜǊƛƻŘ ǿƛǘƘƻǳǘ ŦŀƛƭǳǊŜ ƛǘ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ 
ǘƘŀǘ ƛǘ ƛǎ ǊŜŀŘȅ ǘƻ ōŜ ǊŜŎŜƛǾŜŘΦ 

CƛŜƭŘ ǘŜǎǘƛƴƎ ǿƛƭƭ ōŜ ŘƻƴŜ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǊŜƳƻǘŜƭȅ ƳƻƴƛǘƻǊŜŘκ 
ŎƻƴǘǊƻƭƭŜŘΣ ŀǎ ǇŀǊǘ ƻŦ ¢Ŝǎǘǎ ƻƴ /ƻƳǇƭŜǘƛƻƴΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǿƛƭƭ ŀƭǎƻ ǇǊƻƳƻǘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǎǘǎ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ 
9ƳǇƭƻȅŜǊ ŀƴŘ ǇŀǊǘƛŎǳƭŀǊƭȅ ŦǊƻƳ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ƛƴ ƻǊŘŜǊ ǘƻ 
ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ŎƻǊǊŜŎǘ ƻǇŜǊŀǘƛƻƴΥ 

!ƭƭ ŎƻƴǘǊƻƭ ŜǉǳƛǇƳŜƴǘΤ 

!ƭƭ ŎƻƴǘǊƻƭ ǇŀƴŜƭǎΤ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ ƭƛƴŜǎ ŀƴŘ ǊŜǎǇƻƴǎŜ ǘƛƳŜǎΤ 

5ŀǘŀ ōŀŎƪǳǇ ŀƴŘ ǊŜŎƻǾŜǊȅ ǇǊƻŎŜǎǎŜǎΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ŜƴǎǳǊŜ ŀƭǿŀȅǎ ǘƘŀǘ Ƙƛǎ ƻǿƴ ǎǘŀŦŦ ŀƭǿŀȅǎ ƻǊ ƛǘǎ ǎǳōπ
ŎƻƴǘǊŀŎǘƻǊǎ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƎŜƴŜǊŀƭ ǊǳƭŜǎ ŀǘ ǿƻǊƪ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ 9ƴǘƛǘȅΣ ƛƴ 
ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŀōƻǾŜΦ 

 

2.22 DOCUMENTATION 

2.22.1 Documents with the Bid 

¢ƘŜ ǘŜƴŘŜǊŜǊǎ Ƴǳǎǘ ǎǳōƳƛǘ ǿƛǘƘ ǘƘŜ .ƛŘ ŀ ǘŜŎƘƴƛŎŀƭ ŘƻǎǎƛŜǊΣ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ 
ŜǉǳƛǇƳŜƴǘ όϦtƭŀƴǘ ŀƴŘ aŀǘŜǊƛŀƭǎϦύΣ ǿƻǊƪ ŀƴŘ ǎŜǊǾƛŎŜǎ ǇǊƻǾƛŘŜŘΦ ¢Ƙƛǎ ŘƻǎǎƛŜǊ 
Ƴǳǎǘ ǎǘŀǘŜ ƳŀƪŜ ŀƴŘ ƳƻŘŜƭΣ ǊŜŦŜǊŜƴŎŜǎ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ǎǘŀƴŘŀǊŘǎΦ 

¢ƘŜ ŜȄŎŜǇǘƛƻƴǎ ǘƻ ǘƘŜ ƘŜǊŜƛƴ {ǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ƛŦ ŀƴȅΣ ǎƘƻǳƭŘ ōŜ ŎƭŜŀǊƭȅ ƛƴŘƛŎŀǘŜŘΣ 
ŎƻƴǎƛŘŜǊƛƴƎ ƛƴ Ƙƛǎ ŀōǎŜƴŎŜ ǘƘŀǘ ǘƘŜ ǘŜƴŘŜǊŜǊ ƳŀƪŜǎ ƴƻ ŜȄŎŜǇǘƛƻƴǎΦ 

¢ŜƴŘŜǊŜǊǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ǿƛǘƘ ǘƘŜ .ƛŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŀǘŀΥ 

[ƛǎǘƛƴƎ ŀƴŘ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎȅǎǘŜƳǎΤ 

5ǊŀǿƛƴƎǎ ƻŦ ŀƭƭ ǘƘŜ ǎȅǎǘŜƳǎΤ 



 

снф 

 

5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ŎƻƳƳŀƴŘ ŀƴŘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΦ 

2.22.2 Spare parts 

¢ƘŜ ǘŜƴŘŜǊŜǊǎ Ƴǳǎǘ ǎǳōƳƛǘ ŀ ƭƛǎǘ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎ ǉǳƻǘŜŘ ŦƻǊ ŦƛǾŜ ȅŜŀǊǎ ƻǇŜǊŀǘƛƻƴΦ 

2.22.3 Taking over 

¢ƘŜ ǘŀƪƛƴƎ ƻǾŜǊ Ŏŀƴ ƻƴƭȅ ōŜ ƳŀŘŜ ŀŦǘŜǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ŀƭƭ ǿƻǊƪǎΣ ŀƴŘ ǘƘŜ 
ŘŜƭƛǾŜǊȅ ƻŦ ŀƭƭ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ǎǳǇǇƭȅ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ƛƴŎƭǳŘƛƴƎΥ 



 

сол 

 

2.23 MECHANICAL DEGRITTER SYSTEMS 

2.24 SCOPE 

¢Ƙƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŎƻǾŜǊǎ ǘƘŜ ŘŜǘŀƛƭŜŘ ŘŜǎƛƎƴ ǇŀǊŀƳŜǘŜǊǎΣ ƳŀƴǳŦŀŎǘǳǊŜΣ 
ǎǳǇǇƭȅΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ǘŜǎǘ ŀƴŘ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ŘŜƎǊƛǘǘŜǊ ǎȅǎǘŜƳǎΦ ¢ƘŜ 
{ǇŜŎƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŀǘ ƻŦ ǘƘŜ tǊƻƧŜŎǘ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ 

2.25 INTERPRETATIONS 

2.25.1 Abbreviations 

Lƴ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀōōǊŜǾƛŀǘƛƻƴǎ ǿƛƭƭ ŀǇǇƭȅΥπ 

!b{L Υ !ƳŜǊƛŎŀƴ bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎ LƴǎǘƛǘǳǘŜ  

!{¢a Υ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ŦƻǊ ¢ŜǎǘƛƴƎ ŀƴŘ aŀǘŜǊƛŀƭǎ  

.{ Υ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎ Lƴǎǘƛǘǳǘƛƻƴ 

L{h Υ LƴǘŜǊƴŀǘƛƻƴŀƭ hǊƎŀƴƛȊŀǘƛƻƴ ŦƻǊ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ  

!{a9 Υ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ aŜŎƘŀƴƛŎŀƭ 9ƴƎƛƴŜŜǊǎ  

!Da! Υ !ƳŜǊƛŎŀƴ DŜŀǊ aŀƴǳŦŀŎǘǳǊŜǎ !ǎǎƻŎƛŀǘƛƻƴ 

2.25.2 Standards 

 

!ƭƭ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ǘƘŜ ŘŜƎǊƛǘǘŜǊ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ƭŀǘŜǎǘ 
ŀƳŜƴŘƳŜƴǘǎ ŀƴŘ ŜŘƛǘƛƻƴǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀƴŘŀǊŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥπ 

.{ ролпΥ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ǎŀŦŜƎǳŀǊŘƛƴƎ ƻŦ ƳŀŎƘƛƴŜǊȅ 

.{ нфн tŀǊǘ мΥ мфут   Υ 5ƛƳŜƴǎƛƻƴǎ ƻŦ ōŀƭƭ ōŜŀǊƛƴƎǎΣ ŎȅƭƛƴŘǊƛŎŀƭ ŀƴŘ ǎǇƘŜǊƛŎŀƭ 
ǊƻƭƭŜǊ ōŜŀǊƛƴƎǎ  

2.25.3 General Requirements 

¢Ƙƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ Ƴǳǎǘ ōŜ ǊŜŀŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΥπ  

нΦмоΥ DŜƴŜǊŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ tǳƳǇǎ  

нΦмсΥ DŜƴŜǊŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ±ŀƭǾŜǎ 

оΦмлΥ DŜƴŜǊŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ 9ƭŜŎǘǊƛŎ aƻǘƻǊǎ  

2.26 GRIT REMOVAL SYSTEMS 

 

2.26.1 General Design Parameters 

 

DǊƛǘ wŜƳƻǾŀƭ {ȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ 
ŀǊŜ ƳŜǘΥπ 

¢ƻ ŦŀŎƛƭƛǘŀǘŜ ƳŀƴǳŦŀŎǘǳǊŜΣ ƛƴǎǇŜŎǘƛƻƴΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ƳŀƛƴǘŜƴŀƴŎŜΣ ŎƭŜŀƴƛƴƎ ŀƴŘ ǊŜǇŀƛǊǎΣ 



 

сом 

 

¢ƻ ŜƴǎǳǊŜ ǎŀŦŜ ŀƴŘ ǎŀǘƛǎŦŀŎǘƻǊȅ ƻǇŜǊŀǘƛƻƴ ŦƻǊ ŀƴ ŀŎŎŜǇǘŀōƭŜ ƭƛŦŜ ŜȄǇŜŎǘŀǘƛƻƴ ƻŦмн ȅŜŀǊǎ 
ǳƴŘŜǊ ǘƘŜ ŀƳōƛŜƴǘ ŎƻƴŘƛǘƛƻƴǎ ǇǊŜǾŀƛƭƛƴƎ ŀǘ ǘƘŜ {ƛǘŜΣ 

¢ƻ ǇǊŜǾŜƴǘ ǳƴŘǳŜ ǎǘǊŜǎǎŜǎ ōŜƛƴƎ ǇǊƻŘǳŎŜŘ ōȅ ŜȄǇŀƴǎƛƻƴ ŘǳŜ ǘƻ ǘŜƳǇŜǊŀǘǳǊŜ ŎƘŀƴƎŜǎΦ 

¢ƻ ƪŜŜǇ ƳŀƛƴǘŜƴŀƴŎŜ Ŏƻǎǘǎ ǘƻ ŀ ƳƛƴƛƳǳƳΣ 

¢ƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ƭŜƎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ǎŀŦŜǘȅ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ 
ƻŦ ǿŀǘŜǊ ŀƴŘ ŀƛǊ ǇƻƭƭǳǘƛƻƴΣ 

¢ƻ ǎŀǘƛǎŦȅ ŀƴȅ ǎǇŜŎƛŦƛŎ ǊŜǉǳƛǊŜƳŜƴǘ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǎǘŀǘǳǘƻǊȅ ŎƻŘŜǎ ŀƴŘ ƭŜƎƛǎƭŀǘƛƻƴΣ 
ŀƴŘ 

¢ƻ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƻƴ оср Řŀȅǎ ǇŜǊ ȅŜŀǊΣ нп ƘƻǳǊǎ ǇŜǊ Řŀȅ ǳƴŘŜǊ ǎǇŜŎƛŦƛŜŘ 
ŘŜǎƛƎƴ ŎƻƴŘƛǘƛƻƴǎΦ 
2.26.2 Design Parameters 

 

¢ƘŜ ǊŜƳƻǾŀƭ ƻŦ ƎǊƛǘ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜǿŀǘŜǊ ǇǊŜǾŜƴǘǎ ƎǊƛǘ ŘŜǇƻǎƛǘǎ ƛƴ ǇƛǇŜƭƛƴŜǎΣ 
ǇǳƳǇ ǎǳƳǇǎ ŀƴŘ ŎƘŀƴƴŜƭǎΣ ǳƴƴŜŎŜǎǎŀǊȅ ŀōǊŀǎƛƻƴ ŀƴŘ ǿŜŀǊ ƻŦ ƳŜŎƘŀƴƛŎŀƭ 
ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǘƘŜ ŀŎŎǳƳǳƭŀǘƛƻƴ ƻŦ ƎǊƛǘ ƛƴ ǇǊƛƳŀǊȅ ǎŜŘƛƳŜƴǘŀǘƛƻƴ ǘŀƴƪǎΣ 
ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǘŜǊǎ ŀƴŘ ŀŜǊŀǘƛƻƴ ōŀǎƛƴǎΦ 

5ŜƎǊƛǘǘŜǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŘƻǿƴǎǘǊŜŀƳ ƻŦ ǘƘŜ ōŀǊ ǎŎǊŜŜƴǎ ōǳǘ ǳǇǎǘǊŜŀƳ ƻŦ 
ǇǳƳǇǎ ŀƴŘ ƻǘƘŜǊ ǘǊŜŀǘƳŜƴǘ ǳƴƛǘǎΦ 

 

2.27 DESIGN CRITERIA 

 

5ŜƎǊƛǘǘŜǊǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǊŜƳƻǾŜ ǇŀǊǘƛŎƭŜǎ ƘŀǾƛƴƎ ŀ ƴƻƳƛƴŀƭ ŘƛŀƳŜǘŜǊ 
Ŝǉǳŀƭ ǘƻ ƻǊ ƎǊŜŀǘŜǊ ǘƘŀƴ лΦн ƳƳ ŀƴŘ ŀ ǎǇŜŎƛŦƛŎ ƎǊŀǾƛǘȅ ƻŦ нΦср ŀƴŘ ŀ ǎŜǘǘƭƛƴƎ 
ǾŜƭƻŎƛǘȅ ƻŦ нрƳƳκǎŜŎΦ ¢ƘŜ ǊŜǘŜƴǘƛƻƴ ǘƛƳŜ ƻŦ ǘƘŜ ǇŀǊǘƛŎƭŜǎ ǎƘŀƭƭ ōŜ ƛƴ ǘƘŜ ǊŀƴƎŜ 
ƻŦ н π р ƳƛƴǳǘŜǎ ŀǘ ǇŜŀƪ ƘƻǳǊƭȅ ŦƭƻǿΦ ¢ƘŜ ŘŜƎǊƛǘǘŜǊǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ 
ƻǇŜǊŀǘŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŀƴŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜ ǘŀƴƎŜƴǘƛŀƭ ƛƴƭŜǘ ŎǊŜŀǘŜǎ ŀ 
ǊƻǘŀǊȅ Ƴƻǘƛƻƴ ǘƻ ǘƘŜ ǘŀƴƪ ŎƻƴǘŜƴǘǎ ƻŦ ǎǳŎƘ ŀ ǾŜƭƻŎƛǘȅ ǘƘŀǘ ǘƘŜ ƎǊƛǘ ǇŀǊǘƛŎƭŜǎ 
ǘŜƴŘ ǘƻ ǎŜǘǘƭŜ ƻǳǘ ǿƘƛƭǎǘ ƭŜŀǾƛƴƎ ǘƘŜ ƻǊƎŀƴƛŎ ǇŀǊǘƛŎƭŜǎ ƛƴ ǎǳǎǇŜƴǎƛƻƴΦ 

 

2.27.1 Grit Chamber 

¢ƘŜ ƎǊƛǘ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ŀ ŎƻƴƛŎŀƭ ǾƻǊǘŜȄ ŎƘŀƳōŜǊΦ ¢ƘŜ ǇŀǊǘƛŎƭŜǎ ŀƴŘ ǿŀǘŜǊ 
ƳƻǾŜ ŀǘ ǘƘŜ ǎŀƳŜ ǾŜƭƻŎƛǘȅ ŀǎ ǘƘŜȅ ŜƴǘŜǊ ǘƘŜ ŎƘŀƳōŜǊ ǘŀƴƎŜƴǘƛŀƭƭȅΣ ŎǊŜŀǘƛƴƎ ŀ 
ǾƻǊǘŜȄ Ŧƭƻǿ ǇŀǘǘŜǊƴΦ ¢ƘŜ ǘŀƴƎŜƴǘƛŀƭ ƛƴŦƭƻǿ ŀƭƻƴƎ ǘƘŜ ǇŜǊƛǇƘŜǊŀƭ ǿŀƭƭ ƻŦ ǘƘŜ 
ŎƘŀƳōŜǊ ŀǎǎƛǎǘǎ ƛƴ ǘƘŜ ƎǊƛǘ ǊŜƳƻǾŀƭ ǇǊƻŎŜǎǎ ŀƴŘ ǊŜǎǳƭǘǎ ƛƴ ŀŘŘƛǘƛƻƴŀƭ ƘŜŀŘ 
ƭƻǎǎŜǎΦ 

 

¢ƘŜ ƎǊƛǘ ǎŜǘǘƭŜǎ ōȅ ƎǊŀǾƛǘȅ ŀƴŘ ǘƘŜ ŜŦŦƭǳŜƴǘ ŜȄƛǎǘǎ ŀǘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǘŀƴƪΦ ¢ƘŜ 
ƎǊƛǘ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŎǊŜŀǘŜ ŀƴ ǳǇŘǊŀŦǘ ŀǘ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ 
ŎƘŀƳōŜǊΦ ¢Ƙƛǎ ǳǇŘǊŀŦǘ ŘǊŀǿǎ ǘƘŜ ǎƭǳǊǊȅ ŀŎǊƻǎǎ ǘƘŜ ǘŀƴƪ ōƻǘǘƻƳ ǘƻǿŀǊŘ ǘƘŜ 
ŎŜƴǘǊŜ ǿƘŜǊŜ ǘƘŜ ƎǊƛǘ Ŧŀƭƭǎ ƛƴǘƻ ǘƘŜ ƘƻǇǇŜǊΦ ¢ƘŜ ƎǊƛǘ ƛƴ ǘƘŜ ƘƻǇǇŜǊ ƛǎ ǘƘŜƴ 
ǊŜƳƻǾŜŘ ōȅ ŀƴ ŀƛǊƭƛŦǘ ǇǳƳǇΦ 



 

сон 

 

¢ƘŜ ƎǊƛǘ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ŎƻǾŜǊŜŘ ǘƻ Ŏƻƴǘŀƛƴ ƻŘƻǳǊǎ ŀƴŘ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǘƘŀǘ 
ǊŜǉǳƛǊŜǎ ƳŀƛƴǘŜƴŀƴŎŜ Ƴǳǎǘ ōŜ ƳƻǳƴǘŜŘ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ŎƻǾŜǊǎ ŀƴŘ ōŜ Ŝŀǎƛƭȅ 
ŀǎǎŜǎǎŀōƭŜ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǇǳǊǇƻǎŜǎΦ 

2.28 DESIGN 

Lƴ ƻǊŘŜǊ ǘƻ ƎŜǘ ǘƘŜ ƳŀȄƛƳǳƳ ŀƳƻǳƴǘ ƻŦ ƎǊƛǘ ŎƻƭƭŜŎǘƛƻƴ ƛƴ ǘƘŜ ƘƻǇǇŜǊΣ ŀ ǎƭƻǇƛƴƎ 
ōƻǘǘƻƳ ŘŜǎƛƎƴ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ 

Lƴ ŀ ǎƭƻǇƛƴƎ ōƻǘǘƻƳ ŘŜǎƛƎƴ ǘƘŜ ƎǊƛǘ Ŧƭƻǿ Ŧƻƭƭƻǿǎ ŀ нтлϲ ǇŀǘƘ ōŜŦƻǊŜ ƭŜŀǾƛƴƎ ǘƘŜ 
ŎƘŀƳōŜǊΦ ¢Ƙƛǎ ŜƴǎǳǊŜǎ ǘƘŀǘ ƴƻ ǎƘƻǊǘπŎƛǊŎǳƛǘƛƴƎ ƻŎŎǳǊǎΦ ¢ƘŜ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ 
ŎƻƴƛŎŀƭ ŀƴŘ ŎƛǊŎǳƭŀǊ ǎƘŀǇŜǎ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ǘƘŜ ǎƭƻǇŜŘ ŘŜǎƛƎƴ ǊŜǎǳƭǘ ƛƴ ŀ 
ŎƻƴǎƛŘŜǊŀōƭŜ ǊŜŘǳŎǘƛƻƴ ƻŦ Ŧƭƻǿ ǘǳǊōǳƭŜƴŎŜ ŘǳŜ ǘƻ ǘƘŜ ƴŀǘǳǊŀƭ ǾƻǊǘŜȄ ŀƴŘ ǘƘŜ 
ƎǊŀǾƛǘȅ ŦƻǊŎŜǎ ƛƴ ǘƘŜ ŎƘŀƳōŜǊΦ 

¢ƘŜ ǊŜǎǳƭǘƛƴƎ Ŧƭƻǿ ǇŀǘǘŜǊƴ ǊŜǎǳƭǘǎ ƛƴ ŜŦŦƛŎƛŜƴǘ ǎŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘŜ ƎǊƛǘ ŦǊƻƳ ǘƘŜ 
ƻǊƎŀƴƛŎ ǎƻƭƛŘǎΦ 

 

2.28.1 Walkways 

²ŀƭƪǿŀȅǎ ŀƴŘ ōǊƛŘƎŜǎ ŀŎŎŜǎǎ ǿƛǘƘ ƘŀƴŘǊŀƛƭǎ ŀƴŘ ƭŀƴŘƛƴƎǎ ǘƻ ǘƘŜ ƎǊƛǘ ǊŜƳƻǾŀƭ 
ǎȅǎǘŜƳǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘΣ ŀƴŘ ǎƘŀƭƭ ƴƻǘ ōŜ ƻōǎǘǊǳŎǘŜŘ ǿƛǘƘ ǇƛǇŜƭƛƴŜǎ ƻǊ ŎŀōƭŜǎΦ 
¢ƘŜ ŀŎŎŜǎǎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ о/wмнΦ 

 

2.28.2 Welds and Fasteners 

!ƭƭ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭ ƳŜǘŀƭǎ ŀǊŜ ǘƻ ōŜ ǿŜƭŘŜŘ ǘƻƎŜǘƘŜǊ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ 
ǎǘƛǇǳƭŀǘŜŘΦ !ƭƭ ǿŜƭŘǎ ŀǊŜ ǘƻ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǎǘŀƴŘŀǊŘǎΦ !ƭƭ ǎǳōƳŜǊƎŜŘ 
ŦŀǎǘŜƴŜǊǎ ǎƘŀƭƭ ōŜ омс {{ ŀƴŘ ƳŀǘƛƴƎ ŦƭŀƴƎŜǎ ǎƘŀƭƭ ōŜ ǎŜŀƭŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ƛƴƎǊŜǎǎ 
ƻŦ ŀƴȅ ŎǊŜǾƛŎŜ ŎƻǊǊƻǎƛƻƴ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǎŜŀƭŀƴǘ ǎǳƛǘŀōƭŜ ŦƻǊ ǳƴŘŜǊǿŀǘŜǊ 
ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

 

2.28.3 Inlet Channels 

¢ƘŜ ǎǘǊŀƛƎƘǘ ƛƴƭŜǘ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ŎƘŀƴƴŜƭ ƛǎ ǘȅǇƛŎŀƭƭȅ ǎŜǾŜƴ ǘƛƳŜǎ ǘƘŜ ǿƛŘǘƘ ƻŦ 
ǘƘŜ ƛƴƭŜǘ ŎƘŀƴƴŜƭ ƻǊ пΦс ƳΣ ǿƘƛŎƘŜǾŜǊ ƛǎ ƎǊŜŀǘŜǊΦ ! ƳƛƴƛƳǳƳ ǾŜƭƻŎƛǘȅ ƻŦ лΦсл 
Ƴκǎ ǎƘƻǳƭŘ ōŜ ƳŀƛƴǘŀƛƴŜŘ ŀǘ ŀƭƭ ǘƛƳŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƎǊƛǘ ƛǎ ŎŀǊǊƛŜŘ ƛƴǘƻ ǘƘŜ 
ƎǊƛǘ ŎƘŀƳōŜǊΦ 

2.29 GRIT HANDLING 

¢ƘŜ ƘŜŀǾƛŜǊ ǎƻƭƛŘǎ ŎƻƭƭŜŎǘ ƛƴ ǘƘŜ ƎǊƛǘ ƘƻǇǇŜǊ ŀƴŘ ǘƘŜ ƭƛƎƘǘŜǊ ǎƻƭƛŘǎ ŀǊŜ ǊŜǘŀƛƴŜŘ 
ƛƴ ǘƘŜ ǿŀǘŜǊ ŦƭƻǿΦ ¢ƘŜ ǎƭǳǊǊȅ ƛǎ ǘƘŜƴ ǎŜǇŀǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ōŀǎƛŎ ŎƻƳǇƻƴŜƴǘǎ ƻŦ 
ǿŀǘŜǊΣ ƻǊƎŀƴƛŎǎ ŀƴŘ ƎǊƛǘ ǘƘǊƻǳƎƘ ǘƘŜ ƎǊƛǘ ǿŀǎƘƛƴƎ ŀƴŘ ŘŜǿŀǘŜǊƛƴƎ ǇǊƻŎŜǎǎΦ DǊƛǘ 
ǊŜƳƻǾŀƭ ŦǊƻƳ ǘƘŜ ŎƘŀƳōŜǊ ǘƻ ǘƘŜ ŘŜǿŀǘŜǊƛƴƎ ǇǊƻŎŜǎǎ ŜƳǇƭƻȅǎ ŀƴ ŀƛǊƭƛŦǘ 
ǎȅǎǘŜƳΦ ¢ƘŜ ǊŜƳƻǾŀƭ ƻŦ ƎǊƛǘ ǎƘŀƭƭ ōŜ ŎƻƴǘǊƻƭƭŜŘ ƻƴ ŀ ǘƛƳŜǊ ōŀǎƛǎΦ 

2.30 AIRLIFT SYSTEM 

5ƛǊŜŎǘƭȅ ŀŦǘŜǊ ŦƭǳƛŘƛǎƛƴƎ ǿƛǘƘ ŎƻƳǇǊŜǎǎŜŘ ŀƛǊ ŀƴŘ ǇǊƛƻǊ ǘƻ ŀƛǊƭƛŦǘƛƴƎ ǘƘŜ ƎǊƛǘ ƛǎ 
ǿŀǎƘŜŘ ōȅ ǘƘŜ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŀƛǊƭƛŦǘ ƻǇŜǊŀǘƛƻƴΦ 



 

соо 

 

2.31 AIR COMPRESSORS 

tǊƛƻǊ ǘƻ ǿŀǎƘƛƴƎ ŀƴŘ ŀƛǊƭƛŦǘƛƴƎ ǘƘŜ ƎǊƛǘ ƛǎ ŦƭǳƛŘƛǎŜŘ ōȅ ŀƴ ƛƴƧŜŎǘƛƻƴ ƻŦ ƘƛƎƘ 
ǇǊŜǎǎǳǊŜ ŀƛǊ ŦǊƻƳ ǘƘŜ ŎƻƳǇǊŜǎǎƻǊǎΦ ¢ƘŜ ŀƛǊ ƛƴƧŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ŎƻƴǘǊƻƭƭŜŘ ƻƴ ŀ 
ǘƛƳŜǊ ōŀǎƛǎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ǿŀǘŜǊ ǿŀǎƘƛƴƎ ŀƴŘ ŀƛǊƭƛŦǘ ƻǇŜǊŀǘƛƻƴΦ 

¢ƘŜ ŎƻƳǇǊŜǎǎƻǊǎ ƻŦŦŜǊŜŘ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ ǊŜŎƛǇǊƻŎŀǘƛƴƎ ǘȅǇŜΣ ƻŦ Ǌƻōǳǎǘ ŘŜǎƛƎƴΣ 
ŀƴŘ ŀǇǇƭƛŎŀōƭŜ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎΦ ¢ƘŜ ǊŜŎŜƛǾŜǊ ǾŜǎǎŜƭ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ 
ŦƻǊ ŀǘ ƭŜŀǎǘ ŦƻǳǊ όпύ ǘƛƳŜǎ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǘƘŜ ŘŜƎǊƛǘǘŜǊΦ /ƻƴǘƛƴǳƻǳǎ ƻǇŜǊŀǘƛƻƴ 
ƻŦ ƭŜŀǎǘ мсу ƘƻǳǊǎ ōŜǘǿŜŜƴ ǎŜǊǾƛŎƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ŎƘŜŎƪǎ ǎƘŀƭƭ ōŜ 
ǊŜǉǳƛǊŜŘ ŀƴŘ ǎƘŀƭƭ ōŜ ƎǳŀǊŀƴǘŜŜŘΦ LŦ ǘƘŜ ǎȅǎǘŜƳ ƻŦŦŜǊŜŘ Ŏƻƴǘŀƛƴǎ ƻƴŜ Řǳǘȅ ŀƴŘ 
ƻƴŜ ǎǘŀƴŘōȅ ŎƻƳǇǊŜǎǎƻǊΣ ǘƘŜ ǎǘŀƴŘōȅ ŎŀǇŀŎƛǘȅ ǎƘŀƭƭ ōŜ млл҈Φ LŦ ǘƘŜ ǎȅǎǘŜƳ 
ƻŦŦŜǊŜŘ Ŏƻƴǘŀƛƴǎ ǘƘǊŜŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎΣ ǘǿƻ ŘǳǘƛŜǎ ŀƴŘ ƻƴŜ ǎǘŀƴŘōȅ ŎƻƳǇǊŜǎǎƻǊΣ 
ǘƘŜ ǎǘŀƴŘōȅ ŎŀǇŀŎƛǘȅ ǎƘŀƭƭ ōŜ ŀǘ ƭŜŀǎǘ рл҈Φ tǊŜǎǎǳǊŜ ǎǿƛǘŎƘŜǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ 
ǘƻ ǎǿƛǘŎƘ ǘƘŜ ŎƻƳǇǊŜǎǎƻǊǎ ƻƴ ŀƴŘ ƻŦŦ ŀǎ ǇŜǊ ǘƘŜ ŀƛǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŘŜƳŀƴŘΦ 

¢ƘŜ ŀƛǊ ǎƘŀƭƭ ŀƭǎƻ ōŜ ŦƛƭǘŜǊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ƭƛƳƛǘ ǘƘŜ ƻƛƭ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ŀƛǊ ǘƻ ƭŜǎǎ 
ǘƘŀƴ лΦр ƳƎκƭΦ ! ŘǳǇƭƛŎŀǘŜ ŦƛƭǘŜǊ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ǇŀǊŀƭƭŜƭ ǘƻ ŜƴǎǳǊŜ 
ǘƘŀǘ ǘƘŜ ǳƴƛǘǎ Ŏŀƴ ōŜ ǎŜǊǾƛŎŜŘ ǿƛǘƘƻǳǘ ǎƘǳǘǘƛƴƎ Řƻǿƴ ǘƘŜ ǎȅǎǘŜƳΦ 

¢ƘŜ ŀƛǊ ǊŜǎŜǊǾƻƛǊ ǎƘŀƭƭ ōŜ ŘǊŀƛƴŜŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŦǊƻƳ ǘƘŜ ōƻǘǘƻƳ ŀǘ ǊŜƎǳƭŀǊ 
ƛƴǘŜǊǾŀƭǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŀŎŎǳƳǳƭŀǘƛƻƴ ƻŦ ǿŀǘŜǊ ƛƴ ǘƘŜ ǊŜǎŜǊǾƻƛǊΦ 

 

2.31.1 Protection 

hƛƭ ƭŜǾŜƭ ǎŜƴǎƻǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŎƻƳǇǊŜǎǎƻǊ ŦǊƻƳ 
ƳŀƭŦǳƴŎǘƛƻƴƛƴƎΦ Lǘ ƛǎ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǘƘŀǘ ǘƘƛǎ ƳŀƭŦǳƴŎǘƛƻƴ 
ƛƴ ƻǇŜǊŀǘƛƻƴ ōŜ ǊŜŦƭŜŎǘŜŘ ƻƴ ǘƘŜ ǿƻǊƪǎ {/!5! ǎȅǎǘŜƳΦ ¢Ƙƛǎ ǿƛƭƭ ǊŜǉǳƛǊŜ ǘƘŀǘ ŀ 
ǇƻǘŜƴǘƛŀƭ ŦǊŜŜ ŎƻƴǘŀŎǘ ŎŀǇŀōƭŜ ƻŦ ǎǿƛǘŎƘƛƴƎ рлл Ƴ! ŀǘ нол ±ƻƭǘǎ !/ ǿƛƭƭ ōŜ 
ǇǊƻǾƛŘŜŘΦ 

 

 

2.31 Controls 

¢ƘŜ ŎƻƳǇǊŜǎǎƻǊǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

hǾŜǊƭƻŀŘ ǊŜƭŀȅ ǇǊƻǘŜŎǘƛƻƴ 

!ǳǘƻƳŀǘƛŎ Ŧǳƭƭ ƭƻŀŘΣ ƴƻ ƭƻŀŘΣ ƛŘƭŜ Ǌǳƴ ŎŀǇŀŎƛǘȅ ŎƻƴǘǊƻƭ 

!ǳǘƻƳŀǘƛŎ ǊŜπǎǘŀǊǘ ŀŦǘŜǊ ǇƻǿŜǊ Ŏǳǘ 

aŀƛƴ ƻƴκƻŦŦ ǎǿƛǘŎƘ ǿƛǘƘ ŜƳŜǊƎŜƴŎȅ ǎǘƻǇ 

wƻǘŀǘƛƻƴ ŘƛǊŜŎǘƛƻƴ ŎƻƴǘǊƻƭ 

hƛƭ ƭŜǾŜƭ ƳƻƴƛǘƻǊƛƴƎ ǎƛƎƘǘ Ǝƭŀǎǎ 

¢ŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜǎ 

!ƭŀǊƳǎ ŦƻǊΥ ƳƻǘƻǊ ƻǾŜǊƭƻŀŘƛƴƎΥ ŎƻƳǇǊŜǎǎƻǊ ƻǾŜǊƭƻŀŘ 

{ŀŦŜǘȅ ŘŜǾƛŎŜǎ ŦƻǊΥ ƘƛƎƘ ƳƻǘƻǊ ǘŜƳǇŜǊŀǘǳǊŜΥ ƘƛƎƘ ŎƻƳǇǊŜǎǎƻǊ ǘŜƳǇŜǊŀǘǳǊŜ ƘƛƎƘ 
ŎƻƳǇǊŜǎǎƻǊ ǇǊŜǎǎǳǊŜ [ƻǿ tǊŜǎǎǳǊŜ {ǿƛǘŎƘ 



 

соп 

 

aƻƛǎǘǳǊŜ ǎŜǇŀǊŀǘƻǊ ŀƴŘ ŘǊŀƛƴ 

tƻǘŜƴǘƛŀƭ ŦǊŜŜ ŎƻƴǘŀŎǘǎ ŎŀǇŀōƭŜ ƻŦ ǎǿƛǘŎƘƛƴƎ рлл Ƴ! ŀǘ нол ±ƻƭǘǎ !/ Ƴǳǎǘ ōŜ 
ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴǘŜǊŦŀŎŜ ǎƛƎƴŀƭǎ ǘƻ ŀ t[/κ{/!5! ǎȅǎǘŜƳΥ 

/ƻƳǇǊŜǎǎƻǊ wǳƴƴƛƴƎ 

[ƻǿ ǇǊŜǎǎǳǊŜ ƛƴ ǘƘŜ ŀƛǊ ǊŜŎŜƛǾŜǊ 

/ƻƳǇǊŜǎǎƻǊ Ŧŀǳƭǘ ƻŦ ŀ ƎŜƴŜǊŀƭ ƴŀǘǳǊŜΦ 

¢ƘŜ ŎƻƳǇǊŜǎǎƻǊ Ƴǳǎǘ ƴƻǘ ōŜ ŀƭƭƻǿŜŘ ǘƻ ǎǘŀǊǘ ǳƴƭŜǎǎ ŀƴ ƛƴǘŜǊƭƻŎƪƛƴƎ ǇƻǘŜƴǘƛŀƭ 
ŦǊŜŜ ŎƻƴǘŀŎǘ ŦǊƻƳ ŀ t[/ κ {/!5! ǎȅǎǘŜƳ ƛǎ ŎƭƻǎŜŘΦ 

 

2.31.1 Noise 

/ƻƴǎƛŘŜǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƴƻƛǎŜ ƭŜǾŜƭ ƻŦ ǘƘŜ ōƭƻǿŜǊ 
ƛƴǎǘŀƭƭŀǘƛƻƴΦ ¢ƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ ур Ř.ό!ύ ǇŜǊ м ƳΦ 

LŦ ŘŜŜƳŜŘ ƴŜŎŜǎǎŀǊȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀ ƴƻƛǎŜ ǎǳǇǇǊŜǎǎƛƻƴ ƘƻƻŘ 
ǿƛǘƘ ǘƘŜ ŎƻƳǇǊŜǎǎƻǊǎΦ 

¢ƘŜ ŎƻƳǇǊŜǎǎƻǊǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǘŜǎǘŜŘ ǳƴŘŜǊ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǘƻ 
ŘŜƳƻƴǎǘǊŀǘŜ ŎƻƳǇƭƛŀƴŎŜ ƻŦ ǘƘŜ ŘŜƭƛǾŜǊȅ ǊŀǘŜΣ ǘƘŜ ƻǾŜǊ ǇǊŜǎǎǳǊŜ ǊŜƭŜŀǎŜ ŀƴŘ 
ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ǎǇŜŎƛŦƛŜŘΦ 

{ƘƻǳƭŘ ǘƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ŀŦǘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŜȄŎŜŜŘ ǘƘŀǘ ǎǘŀǘŜŘ ƛƴ ǘƘŜ ¢ŜƴŘŜǊΣ ǘƘŜ 
/ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǘŀƪŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎǘŜǇǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ǘƻ ǘƘŀǘ 
ŀŎŎŜǇǘŜŘ ŀǘ Ƙƛǎ ƻǿƴ ŎƻǎǘΦ 

2.32 AIR BLOWERS 

¢ƘŜ ŀƛǊ ōƭƻǿŜǊǎ ǎƘŀƭƭ ōŜ ƻŦ ǘƘŜ άwƻƻǘǎέ ¢ȅǇŜ ŀƴŘ ƘŀǾŜ ƛƳǇŜƭƭŜǊǎ ǿƘƛŎƘ ŀǊŜ 
ŘȅƴŀƳƛŎŀƭƭȅ ōŀƭŀƴŎŜŘ ŀƴŘ ǿƛǘƘ ǘƘŜ ŜƴǘƛǊŜ ǊƻǘŀǘƛƴƎ ŀǎǎŜƳōƭȅ ōŜƛƴƎ ŘȅƴŀƳƛŎŀƭƭȅ 
ōŀƭŀƴŎŜŘ ǘƻ ŜƴǎǳǊŜ ǎƳƻƻǘƘ ǾƛōǊŀǘƛƻƴ ŦǊŜŜ ƻǇŜǊŀǘƛƻƴΦ ¢ƘŜ ōƭƻǿŜǊ Ƴǳǎǘ ōŜ 
ŎŀǇŀōƭŜ ƻŦ ƻǇŜǊŀǘƛƴƎ ŀǘ ƘƛƎƘŜǊ ǎǇŜŜŘǎ ŦƻǊ ƛƴŎǊŜŀǎŜŘ Ŧƭƻǿ ŎŀǇŀŎƛǘƛŜǎΦ 

¢ƘŜ ŀƛǊ ōƭƻǿŜǊǎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

9ƭŜŎǘǊƛŎ ƳƻǘƻǊǎ 

±πōŜƭǘ ŘǊƛǾŜǎ ŀƴŘ ŜƴŎƭƻǎǳǊŜǎ 

!ƛǊ ŦƛƭǘŜǊǎ 

LƴƭŜǘ ŀƴŘ ŘƛǎŎƘŀǊƎŜ ǎƛƭŜƴŎŜǊǎ 

wŜƭƛŜŦ ǾŀƭǾŜǎ 

²ŀǘŜǊ ǇƛǇŜǎ 

5Ǌŀƛƴǎ 

hƛƭ [ŜǾŜƭ {ǿƛǘŎƘ 

5ŜƭƛǾŜǊȅ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜǎ 

.ŀǎŜ ǇƭŀǘŜǎ 

CƻǳƴŘŀǘƛƻƴ ōƻƭǘǎ ŜǘŎΦ Ƴǳǎǘ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŦƛƭǘŜǊ ǎŎƻǳǊƛƴƎ 



 

сор 

 

¢ǿƻ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘΣ ƻƴŜ ǎƘŀƭƭ ōŜ ƻǇŜǊŀǘƛƻƴŀƭ ŀƴŘ ǘƘŜ ƻǘƘŜǊ ǳƴƛǘ ǎƘŀƭƭ 
ōŜ ǳǎŜŘ ŀǎ ŀ ǎǘŀƴŘōȅ ōȅ ǳƴƛǘΦ tǊƻǾƛǎƛƻƴ Ƴǳǎǘ ōŜ ƳŀŘŜ ŦƻǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ 
ǘǿƻ ǳƴƛǘǎ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅΦ 

 

 

2.32.1 Rotors 

wƻǘƻǊǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŀǎ ǘƻ ƴƻǘ ŘŜŦƻǊƳ ǳƴŘŜǊ ŀƛǊ ǇǊŜǎǎǳǊŜ ǳǇ ǘƻ ŀǘ ƭŜŀǎǘ 
ŘƻǳōƭŜ ǘƘŜ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƴƎ ǇǊŜǎǎǳǊŜΦ ¢ƘŜ ǊƻǘƻǊǎ ŀǊŜ ǘƻ ōŜ ƳƛƭƭŜŘ ŦǊƻƳ ƘƛƎƘ 
ǘŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘ ŘǳŎǘƛƭŜ ƛǊƻƴ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ǎǘǊŜǎǎ ǊŜƭƛŜǾŜŘ ŀƴŘ ŘȅƴŀƳƛŎŀƭƭȅ 
ōŀƭŀƴŎŜŘ ŀǎǎǳǊƛƴƎ ŜȄǘǊŀ ǎǘǊŜƴƎǘƘ ŀƴŘ ǊƛƎƛŘƛǘȅ ǘƻ ƘŀƴŘƭŜ ƳŀȄƛƳǳƳ ƭƻŀŘǎ ƻƴ ŀ 
Ŏƻƴǘƛƴǳƻǳǎ ōŀǎƛǎ ǿƛǘƘƻǳǘ ŦŀǘƛƎǳŜΣ ŘŜŦƭŜŎǘƛƻƴ ƻǊ ǾƛōǊŀǘƛƻƴΦ wƻǘƻǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ 
ƻƛƭ ƭǳōǊƛŎŀǘŜŘΦ 

 

2.32.2 Drive Unit 

¢ƘŜ ŀƛǊ ōƭƻǿŜǊǎ ǎƘŀƭƭ ōŜ ŘǊƛǾŜƴ ōȅ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ōƭƻǿŜǊǎ 
ōȅ ƳŜŀƴǎ ƻŦ ±πōŜƭǘǎΦ ¢ƘŜ ƳƻǘƻǊ ǎƘŀƭƭ ƘŀǾŜ ŀ ƘƛƎƘ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ 
ƻǳǘŘƻƻǊ ƛƴǎǘŀƭƭŀǘƛƻƴΦ wŜŦŜǊ ǘƻ ƎŜƴŜǊŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴ оΦмлΥ 9ƭŜŎǘǊƛŎ aƻǘƻǊǎ ŦƻǊ ŀ 
ŘŜǘŀƛƭŜŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻƴ 9ƭŜŎǘǊƛŎ ƳƻǘƻǊǎΦ 9ŀŎƘ ƳƻǘƻǊ ƛǎ ǘƻ ōŜ ǇǊƻǘŜŎǘŜŘ ōȅ ŀƴ 
LƴǘŜƭƭƛƎŜƴǘ tǊƻǘŜŎǘƛƻƴ ¦ƴƛǘ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ǇƘŀǎŜ ŀƴƎƭŜ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ǘƻ 
ǇǊƻǘŜŎǘ ŀƎŀƛƴǎǘ ƻǾŜǊ ŀƴŘ ǳƴŘŜǊ ƭƻŀŘ ŎƻƴŘƛǘƛƻƴǎΣ όōǊƻƪŜƴ ± ōŜƭǘǎύΦ 

 

2.32.3 Bearings 

!ƴǘƛπŦǊƛŎǘƛƻƴ ōŜŀǊƛƴƎǎ ǿƛǘƘ ǘƘǊǳǎǘ ŎƻƴǘǊƻƭΣ ǊŀǘŜŘ ŦƻǊ ŀ ƳƛƴƛƳǳƳ [πмл ƭƛŦŜ ƻŦ млл 
ллл ƘƻǳǊǎΦ ¢ƘŜ ŀƴǘƛπŦǊƛŎǘƛƻƴ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŎŀǊǊȅ ǘƘŜ ǎƘŀŦǘ ƭƻŀŘǎ 
ŀƴŘ ŦƛȄ ǘƘŜ ǊƻǘƻǊ ǇƻǎƛǘƛƻƴΦ ¢ƘŜ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ƭǳōǊƛŎŀǘŜŘ ǿƛǘƘ ŀ ǎǇƭŀǎƘ ƻƛƭ 
ǎȅǎǘŜƳ ǊŜǎǳƭǘƛƴƎ ƛƴ ƭƻƴƎŜǊ ōŜŀǊƛƴƎ ƭƛŦŜ ŀǘ ŀƭƭ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ƳƛƴƛƳŀƭ 
ƳŀƛƴǘŜƴŀƴŎŜΦ 

 

2.32.4 Housing 

 

¢ƘŜ ōƭƻǿŜǊ ŎŀǎƛƴƎΣ ǎƘŀŦǘǎΣ ƎŜŀǊǎ ŀƴŘ ǊƻǘƻǊǎ ǎƘŀƭƭ ōŜ ƻŦ ƘƛƎƘ ǉǳŀƭƛǘȅ ǎǇŜŎƛŀƭ ǎǘŜŜƭ 
ƻǊ Ŏŀǎǘ ƛǊƻƴ ǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜ ŀƴŘ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ŎƻǊǊƻǎƛƻƴ ƻƴ ǘƘŜ ƛƴǎƛŘŜ 
ŀƴŘ ƻǳǘǎƛŘŜ ōȅ Ŧǳǎƛƻƴ ōƻƴŘŜŘ ŜǇƻȄȅ ŀǎ ǇŜǊ ǎǘŀƴŘŀǊŘ ¢ȅǇŜ н ǇƻǿŘŜǊ ŎƻŀǘƛƴƎΣ 
ƻǊ ƻǘƘŜǊ ŀǇǇǊƻǾŜŘ ŎƻŀǘƛƴƎ ǎȅǎǘŜƳ ǊŜƴŘŜǊƛƴƎ ǎƛƳƛƭŀǊ ƻǊ ōŜǘǘŜǊ ǇǊƻǘŜŎǘƛƻƴΦ 

 

2.32.4 Lubrication 

.ƭƻǿŜǊ ŘƛǎŎƘŀǊƎŜ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ŦǊŜŜ ƻŦ ƻƛƭ ŀƴŘ ǘƘŜ ǊƻǘƻǊǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƻƛƭ 
ƭǳōǊƛŎŀǘŜŘΦ ¢ƘŜ ǎȅƴŎƘǊƻƴƛȊƛƴƎ ƎŜŀǊǎ ǎƘŀƭƭ ōŜ ƘƻǳǎŜŘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ 
ŎƻƳǇŀǊǘƳŜƴǘ ŀƴŘ ǎƘŀƭƭ ōŜ ƻƛƭ ƭǳōǊƛŎŀǘŜŘΦ hƛƭ ǊŜǎŜǊǾƻƛǊǎ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ 
ǎƛƎƘǘ ƎƭŀǎǎŜǎ ŦƻǊ ƭŜǾŜƭ ƛƴŘƛŎŀǘƛƻƴ ŀƴŘ ǿƛƭƭ ōŜ ŦƛǘǘŜŘ ǿƛǘƘ ŀ ƭƻǿ ƻƛƭ ƭŜǾŜƭ ǎǿƛǘŎƘΦ 



 

сос 

 

 

2.32.5 Noise 

/ƻƴǎƛŘŜǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǘƻ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƴƻƛǎŜ ƭŜǾŜƭ ƻŦ ǘƘŜ ōƭƻǿŜǊ 
ƛƴǎǘŀƭƭŀǘƛƻƴΦ .ƭƻǿŜǊǎ ǿƘƛŎƘ ƘŀǾŜ ƭŀǊƎŜ ŘƛƳŜƴǎƛƻƴǎ ǿƛǘƘ ƭƻǿŜǊ ƻǇŜǊŀǘƛƴƎ ǎǇŜŜŘ 
ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ǇǊŜŦŜǊŜƴŎŜΦ ¢ƘŜ ōƭƻǿŜǊ ǎǇŜŜŘ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ мнлл ǊǇƳΦ 

LŦ ŘŜŜƳŜŘ ƴŜŎŜǎǎŀǊȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀ ƴƻƛǎŜ ǎǳǇǇǊŜǎǎƛƻƴ ƘƻƻŘ 
ǿƛǘƘ ǘƘŜ ōƭƻǿŜǊǎΦ ¢ƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ǎƘŀƭƭ ōŜ Ŝǉǳŀƭ ǘƻ ƻǊ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƴƻƛǎŜ 
ƭŜǾŜƭ ǎǘŀǘŜŘ ōȅ ǘƘŜ ¢ŜƴŘŜǊŜǊ ƛƴ Ƙƛǎ ¢ŜƴŘŜǊΦ ¢ƘŜ ōƭƻǿŜǊǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǘŜǎǘŜŘ 
ǳƴŘŜǊ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ŎƻƳǇƭƛŀƴŎŜ ƻŦ ǘƘŜ ŘŜƭƛǾŜǊȅ ǊŀǘŜΣ 
ǘƘŜ ƻǾŜǊ ǇǊŜǎǎǳǊŜ ǊŜƭŜŀǎŜ ŀƴŘ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ǎǇŜŎƛŦƛŜŘΦ {ƘƻǳƭŘ ǘƘŜ ƴƻƛǎŜ 
ƭŜǾŜƭ ŀŦǘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŜȄŎŜŜŘ ǘƘŀǘ ǎǘŀǘŜŘ ƛƴ ǘƘŜ ¢ŜƴŘŜǊΣ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ 
ǘŀƪŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎǘŜǇǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ǘƻ ǘƘŀǘ ŀŎŎŜǇǘŜŘ ŀǘ Ƙƛǎ ƻǿƴ 
ŎƻǎǘΦ 

 

 

2.32.6 Valves 

 

9ŀŎƘ ŎƻƳǇƭŜǘŜ ōƭƻǿŜǊ ǳƴƛǘ Ƴǳǎǘ ƛƴŎƭǳŘŜ ŀƭƭ ǎǇŜŎƛŀƭ ŦƭŀƴƎŜǎΣ ǘŀǇŜǊŜŘ 
ŎƻƴƴŜŎǘƛƻƴǎΣ ŀǇǇǊƻǾŜŘ ǊǳōōŜǊ ǇŀŘǎ ŦƻǊ ǊŜǎƛƭƛŜƴǘ ƳƻǳƴǘƛƴƎΣ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ƴƻƴπ
ǊŜǘǳǊƴ ǾŀƭǾŜ ŀƴŘ ŀƴ ƛǎƻƭŀǘƛƴƎ ǎǘƻǇπǾŀƭǾŜ ƛƴ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ǇƛǇŜΦ wŜŦŜǊ ǘƻ DŜƴŜǊŀƭ 
{ǇŜŎƛŦƛŎŀǘƛƻƴ нΦмо ŦƻǊ ŘŜǘŀƛƭ ƻƴ ǾŀƭǾŜǎΦ 

 

2.32.7 Pipe work 

.ƭƻǿŜǊǎ ǎƘŀƭƭ ōŜ ŎƻǳǇƭŜŘ ǘƻ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ǇƛǇŜ ǿƻǊƪ ōȅ ƳŜŀƴǎ ƻŦ ŦƭŜȄƛōƭŜ 
ŎƻƴƴŜŎǘƛƴƎ ǇƛŜŎŜǎ ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ƻŦ ǾƛōǊŀǘƛƻƴ ŀƴŘ ƴƻƛǎŜΦ  

2.32.8 Air Line 

¢ƘŜ ŀƛǊ ƭƛƴŜ ŦǊƻƳ ǘƘŜ ōƭƻǿŜǊ ǘƻ ǘƘŜ ƎǊƛǘ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜ ǿƛǘƘ ǾŀƭǾŜǎΣ 
ǿŀǘŜǊ ǘǊŀǇǎΣ ŘǊŀƛƴǎ ŜǘŎΦ ŀƴŘ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜ ǳƴŘŜǊ ǘƘƛǎ ǎŜŎǘƛƻƴ ǳƴƭŜǎǎ 
ƻǘƘŜǊǿƛǎŜ ƛƴŘƛŎŀǘŜŘΦ 

2.32.9 Air Supply Line 

¢ƘŜ ŀƛǊ ǎǳǇǇƭȅ ƭƛƴŜ ŦǊƻƳ ǘƘŜ ōƭƻǿŜǊǎ ǘƻ ǘƘŜ ƎǊƛǘ ŎƘŀƳōŜǊ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƻŦ 
ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ ¢ƘŜ ǇƛǇŜ ǎƘŀƭƭ ōŜ ŦƭŀƴƎŜǎ ƻǊ Ǉƭŀƛƴ ŜƴŘŜŘ ŦƻǊ ŦƭŜȄƛōƭŜ ŎƻǳǇƭƛƴƎǎ 
ŀƴŘ ƴƻǘ ǎŎǊŜǿŜŘ ƧƻƛƴǘǎΦ 

2.32.10 Safety 

¢ƘŜ ǎŀŦŜǘȅ ƎǳŀǊŘǎ ƻǾŜǊ ǘƘŜ ōƭƻǿŜǊ ŎƻǳǇƭƛƴƎ Ƴǳǎǘ ōŜ ƳŀŘŜ ŦǊƻƳ ŀ ǎǘŜŜƭ ƳŜǎƘ 
ŀƴŘ ǎƘŀƭƭ ōŜ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŎƻǳǇƭƛƴƎ Ƴŀȅ ōŜ ƛƴǎǇŜŎǘŜŘ ǿƛǘƘƻǳǘ ǊŜƳƻǾƛƴƎ ǘƘŜ 
ǎŎǊŜŜƴΦ 

2.32.11 Testing 

.ƭƻǿŜǊǎ ǎƘŀƭƭ ōŜ ŦŀŎǘƻǊȅ ǘŜǎǘŜŘ ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ 
ŎƻŀǘƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ǘŜǎǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ 



 

сот 

 

ōŜŦƻǊŜ ŘŜƭƛǾŜǊȅ ŎƻƳƳŜƴŎŜǎΦ ¢ƘŜ ǘŜǎǘŜŘ ōƭƻǿŜǊ ǇŜǊŦƻǊƳŀƴŎŜǎ ǎƘŀƭƭ ōŜ ǿƛǘƘƛƴ 
р҈ ƻŦ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ŎǳǊǾŜ ƻŦ ǘƘŜ ōƭƻǿŜǊ ƻŦŦŜǊŜŘ ƛƴ ǘƘŜ ¢ŜƴŘŜǊΦ hǇŜǊŀǘƛƴƎ 
ŎǳǊǾŜǎ Ƴǳǎǘ ōŜ ǎǳōƳƛǘǘŜŘ ǿƛǘƘ ǘƘŜ ¢ŜƴŘŜǊΦ ¢ƘŜ 9ƴƎƛƴŜŜǊ Ƴǳǎǘ ōŜ ƎƛǾŜƴ мп 
ŘŀȅǎΩ ƴƻǘƛŎŜ ƻŦ ǎǳŎƘ ǘŜǎǘǎ ǎƻ ǘƘŀǘ Ƙƛǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŀƴŘκƻǊ ǘƘŀǘ ƻŦ ǘƘŜ 
9ƳǇƭƻȅŜǊΣ Ŏŀƴ ǿƛǘƴŜǎǎ ǘƘŜ ǘŜǎǘǎΦ 

¢ƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ǎƘŀƭƭ ōŜ Ŝǉǳŀƭ ǘƻ ƻǊ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ǎǘŀǘŜŘ ōȅ ǘƘŜ 
¢ŜƴŘŜǊŜǊ ƛƴ Ƙƛǎ ¢ŜƴŘŜǊΦ ¢ƘŜ ōƭƻǿŜǊǎ ǎƘŀƭƭ ŀƭǎƻ ōŜ ǘŜǎǘŜŘ ǳƴŘŜǊ ƻǇŜǊŀǘƛƴƎ 
ŎƻƴŘƛǘƛƻƴǎ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ŎƻƳǇƭƛŀƴŎŜ ƻŦ ǘƘŜ ŘŜƭƛǾŜǊȅ ǊŀǘŜΣ ǘƘŜ ƻǾŜǊ ǇǊŜǎǎǳǊŜ 
ǊŜƭŜŀǎŜ ŀƴŘ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ǎǇŜŎƛŦƛŜŘΦ {ƘƻǳƭŘ ǘƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ŀŦǘŜǊ 
ƛƴǎǘŀƭƭŀǘƛƻƴΣ ŜȄŎŜŜŘ ǘƘŀǘ ǎǘŀǘŜŘ ƛƴ ǘƘŜ ¢ŜƴŘŜǊΦ ¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ǘŀƪŜ ǘƘŜ 
ƴŜŎŜǎǎŀǊȅ ǎǘŜǇǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƴƻƛǎŜ ƭŜǾŜƭ ǘƻ ǘƘŀǘ ŀŎŎŜǇǘŜŘ ŀǘ Ƙƛǎ ƻǿƴ ŎƻǎǘΦ 

2.33 GRIT WASHING 

¢ƘŜ ƎǊƛǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ƎǊƛǘ ǊŜƳƻǾŀƭ ǎȅǎǘŜƳ ǊŜǉǳƛǊŜǎ ǿŀǎƘƛƴƎ ƛƴ ƻǊŘŜǊ ǘƻ 
ǊŜŘǳŎŜ ǘƘŜ ƻŘƻǊ ƻŦ ǘƘŜ ƎǊƛǘ ǊŜƳƻǾŜŘΦ 

¢ƘŜ ƎǊƛǘ ǿŀǎƘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

²ŀǎƘ ǘƘŜ ƎǊƛǘ ǘƻ ǊŜƳƻǾŜ ƻǊƎŀƴƛŎ ƳŀǘŜǊƛŀƭ ŀǘ ŀƴ ŜŦŦƛŎƛŜƴŎȅ ǊŜƳƻǾŀƭ ōŜǘǘŜǊ ǘƘŀƴ фр҈Φ 

hǾŜǊŦƭƻǿ ŦǊƻƳ ǘƘŜ ƎǊƛǘ ǿŀǎƘƛƴƎ ǎȅǎǘŜƳ ǎƘŀƭƭ ƘŀǾŜ ŀ ƎǊƛǘ ŎƻƴǘŜƴǘ ƻŦ ƴƻ ƳƻǊŜ ǘƘŀƴ р҈ 
ŎŀǊǊȅ ƻǾŜǊΦ 

¢ƘŜ ƎǊƛǘ ǿŀǎƘŜǊ ǎƘŀƭƭ ŎƻƳǇǊƛǎŜ ƻŦ ŀ ǇǊƛƳŀǊȅ ǎŜǘǘƭƛƴƎ ȊƻƴŜ όŎƻƴŎŜƴǘǊŀǘƻǊύ ŀƴŘ ŀ 
ǎŎǊŜǿ ŎƭŀǎǎƛŦƛŜǊΦ ¢ƘŜ ǇǊƛƳŀǊȅ ǎŜǘǘƭƛƴƎ ȊƻƴŜ ǎŜǇŀǊŀǘŜǎ ǘƘŜ ƭƛƎƘǘŜǊ ǎǳōǎǘŀƴŎŜǎ 
ŀƴŘ ŜȄŎŜǎǎ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ƎǊƛǘΣ ǿƘƛƭŜ ǘƘŜ ǎŎǊŜǿ ŎƭŀǎǎƛŦƛŜǊ ŦǳǊǘƘŜǊ ŘŜǿŀǘŜǊǎ ǘƘŜ 
ƎǊƛǘ ŀƴŘ ŎŀǊǊƛŜǎ ƛǘ ǘƻ ŘƛǎǇƻǎŀƭΦ 

 

¢ƘŜ ǇǊƛƳŀǊȅ ǎŜǘǘƭƛƴƎ ȊƻƴŜ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǘƘŜ ƭƛǉǳƛŘ ŀƴŘ 
ǘƻ ŎƻƴŎŜƴǘǊŀǘŜ ǘƘŜ ƎǊƛǘ ǎƻ ǘƘŀǘ ŀ ǎƳŀƭƭŜǊ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ǎŎǊŜǿ ŎƭŀǎǎƛŦƛŜǊ Ŏŀƴ ōŜ 
ǳǎŜŘΦ Lǘ ƛǎ ŜƴǾƛǎŀƎŜŘ ǘƘŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ с҈ ƻŦ ǘƘŜ ǘƻǘŀƭ Ŧƭƻǿ ǘƻ ǘƘŜ ƎǊƛǘ 
ǿŀǎƘƛƴƎ ǎȅǎǘŜƳ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ǘƘŜ ǎŎǊŜǿ ŎƭŀǎǎƛŦƛŜǊ ŦƻǊ ŘŜǿŀǘŜǊƛƴƎ ǿƘƛƭŜ ǘƘŜ 
ǊŜƳŀƛƴƛƴƎ фп҈ ƻǾŜǊŦƭƻǿǎ ōŀŎƪ ƛƴǘƻ ǘƘŜ ƛƴƭŜǘ ŎƘŀƴƴŜƭ ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ ǾƻǊǘŜȄ 
ƎǊƛǘ ǊŜƳƻǾŀƭ ǎȅǎǘŜƳǎΦ 

¢ƘŜ с҈ ƘŀƴŘƭŜŘ ōȅ ǘƘŜ ǎŎǊŜǿ ŎƭŀǎǎƛŦƛŜǊ ǊŜǎǳƭǘǎ ƛƴ ŎƭŜŀƴ ƎǊƛǘ ǿƛǘƘ ŀ ǎŀƴŘȅ ǘŜȄǘǳǊŜ 
ŦǊŜŜ ŦǊƻƳ ƻŘƻǳǊΦ 

 

2.33.1 Grit Disposal 

 

¢ƘŜ ƎǊƛǘ ǎƘŀƭƭ ōŜ ŘƛǎǇƻǎŜŘ ƛƴǘƻ ŀ ǎƪƛǇΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǇƻǎƛǘƛƻƴŜŘ ǳƴŘŜǊ ǘƘŜ ƎǊƛǘ 
ŘƛǎŎƘŀǊƎŜ ŎƘǳǘŜ ƛƴ ǘƘŜ ǘŀƴƪΦ 

2.34 GRIT CLASSIFIER 

¢ƘŜ ƎǊƛǘ ŎƭŀǎǎƛŦƛŜǊ ƛǎ ǘƻ ōŜ ƻŦ ǘƘŜ ǎŎǊŜǿ ǘȅǇŜ ŀƴŘ ƛǎ ǘƻ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǊŜŎŜƛǾŜ 
ƭƛǉǳƛŘκǎƻƭƛŘ ƳƛȄǘǳǊŜǎ ŦǊƻƳ ǘƘŜ ǳƴŘŜǊŦƭƻǿ ƻŦ ǘƘŜ ǇǊƛƳŀǊȅ ǎŜǘǘƭƛƴƎ ȊƻƴŜΣ ǎŜǘǘƭŜ 



 

соу 

 

ǘƘŜ ǎƻƭƛŘǎ ƛƴǘƻ ǘƘŜ ǘǊƻǳƎƘ ŀƴŘ ŎƻƴǾŜȅ ǘƘŜ ǎƻƭƛŘǎ Ǿƛŀ ŀ ǊƻǘŀǘƛƴƎ ǎǇƛǊŀƭ ǘƻ ŀ 
ŘƛǎŎƘŀǊƎŜ ǇƻƛƴǘΦ 

¢ƘŜ ŎƭŀǎǎƛŦƛŜǊ ƳŜŎƘŀƴƛǎƳ ǎƘŀƭƭ ōŜ ŀƴ ƛƴŎƭƛƴŜŘ ƘŜƭƛŎŀƭ ǎŎǊŜǿ ǘȅǇŜΦ LŦ ǘƘŜ ŎƭŀǎǎƛŦƛŜǊ 
ǊŜŎŜƛǾŜǎ ǘƻƻ ƘƛƎƘ ƘȅŘǊŀǳƭƛŎ ƭƻŀŘǎΣ ǘƘŜ ǎƻƭƛŘǎ ǎƘŀƭƭ ōŜ ŎŀǊǊƛŜŘ ƻǾŜǊ ƛƴǘƻ ǘƘŜ 
ƻǾŜǊŦƭƻǿ ǿŜƛǊΦ ¢ƘŜ ƎǊƛǘ ŎƭŀǎǎƛŦƛŜǊ ǿƛƭƭ ōŜ ǘƛƳŜǊ ŎƻƴǘǊƻƭƭŜŘ ǘƻ ŜƴǎǳǊŜ Ŧǳƭƭ 
ŘƛǎŎƘŀǊƎŜ ƻŦ ǘƘŜ ǿŀǎƘŜŘκŘŜǿŀǘŜǊŜŘ ƎǊƛǘΦ 

 

2.34.1 Helical Screw 

¢ƘŜ ƘŜƭƛŎŀƭ ǎŎǊŜǿ ǎƘŀƭƭ ƘŀǾŜ ŜŀǎƛƭȅπǊŜǇƭŀŎŜŀōƭŜ ƘŀǊŘŜƴŜŘ ǿŜŀǊƛƴƎ ǎǳǊŦŀŎŜǎ ŀƴŘ 
ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ŦƻǊ ǘƘŜ ǊŜƳƻǾŀƭ ŀƴŘ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ǎŎǊŜǿ 
ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜΦ ¢ƘŜ ǎŎǊŜǿ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ŀǘ ŀ ƳŀȄƛƳǳƳ ƻŦ мл ǊǇƳ ŀƴŘ ǎƘŀƭƭ 
ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ олп {{Φ ¢ƘŜ ǳǇǇŜǊ ŜƴŘ ƻŦ ǘƘŜ ǎŎǊŜǿ ǎƘŀƭƭ ƘŀǾŜ ŀ 
ŎƻƴƴŜŎǘƛƻƴ ƻƴ ǘƘŜ ƻƴŜ ǎƛŘŜ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǎŎǊŜǿ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŦƭǳǎƘŜŘΦ 
¢ƘŜ ŎƻƴƴŜŎǘƛƻƴ ǎƘŀƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǎƘǳǘ ƻŦŦ ǾŀƭǾŜΦ ¢ƘŜ ƘŜƭƛŎŀƭ ǎŎǊŜǿ Ŏŀƴ 
ŜƛǘƘŜǊ ƘŀǾŜ ŀ ǎƘŀŦǘ ŘŜǎƛƎƴ ƻǊ ŀ ǎƘŀŦǘ ƭŜǎǎ ŘŜǎƛƎƴΦ ¢ƻ ŜƴǎǳǊŜ ŜŦŦŜŎǘƛǾŜ ƎǊƛǘ 
ǘǊŀƴǎŦŜǊ ǘƘŜ ǇƛǘŎƘ ƻŦ ǘƘŜ ǎŎǊŜǿ ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ нрл ƳƳΦ 

 

2.34.2 Helical Shaft Bearings 

¢ƘŜ ƭƻǿŜǊ ōŜŀǊƛƴƎǎ ǎƘŀƭƭ ōŜ ŜƴŎƭƻǎŜŘ ƛƴ ŀ ǿŀǘŜǊǘƛƎƘǘ ŀǎǎŜƳōƭȅ ǎǳƛǘŀōƭŜ ŦƻǊ 
ǎǳōƳŜǊƎŜŘ ƻǇŜǊŀǘƛƻƴ ƛƴ ƎǊƛǘ ǎŜǊǾƛŎŜΦ ¢ƘŜ ōŜŀǊƛƴƎ ǎƘŀƭƭ ƘŀǾŜ ŀƴ [πмл ǊŀǘƛƴƎ ƭƛŦŜ 
ƻŦ рл ллл ƘƻǳǊǎ ǿƘƛƭŜ ƻǇŜǊŀǘƛƴƎ ŀǘ ƳŀȄƛƳǳƳ ƭƻŀŘΦ LƴǘŜǊƴŀƭ ōŜŀǊƛƴƎ ǇŀǊǘǎ ǎƘŀƭƭ 
ōŜ ŎƻƳǇƭŜǘŜƭȅ ǎŜŀƭŜŘ ŦǊƻƳ ƻǳǘǎƛŘŜ ŎƻƴǘŀƳƛƴŀǘƛƻƴΦ 

2.34.3 Screw Assembly 

¢ƘŜ ǎŎǊŜǿ ŀǎǎŜƳōƭȅ ǎƘŀƭƭ ƘŀǾŜ ŀ Ƴŀƴǳŀƭƭȅ ƻǇŜǊŀǘŜŘ ŘŜǾƛŎŜ ǘƻ ƭƛŦǘ ǘƘŜ ƭƻǿŜǊ 
ōŜŀǊƛƴƎ ŀōƻǾŜ ǘƘŜ ƳŀȄƛƳǳƳ ǿŀǘŜǊ ƭŜǾŜƭΦ ¢ƘŜ ƘŜƭƛŎŀƭ ǎŎǊŜǿ ǎƘŀƭƭ ōŜ ŎƻƳǇǊƛǎŜŘ 
ƻŦ ǎǘŜŜƭ ŦƭƛƎƘǘ ǎŜŎǘƛƻƴǎ ǿŜƭŘŜŘ ǘƻ ǘƘŜ ǎƘŀŦǘ 

 

2.34.3 Screw Trough 

¢ƘŜ ǎƛŘŜ ǿŀƭƭǎ ƻŦ ǘƘŜ ǘŀƴƪ ǎƘŀƭƭ ōŜ ǎƭƻǇŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ƳƛƴƛƳƛǎŜ ǘƘŜ 
ŀŎŎǳƳǳƭŀǘƛƻƴ ƻŦ ǎƭǳŘƎŜ ŀƴŘ ǎŜŘƛƳŜƴǘ ŘŜǇƻǎƛǘǎΦ ¢ƘŜ ǘǊƻǳƎƘ ǎƘŀƭƭ ōŜ 
ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ олп ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΦ 5ŜǎƛƎƴǎ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ǎƘŀŦǘ ƭŜǎǎ 
ǎŎǊŜǿǎ ǎƘŀƭƭ ƘŀǾŜ ǿŜŀǊƛƴƎ ǇŀŘǎ ŦƛǘǘŜŘ ǘƻ ǘƘŜ ǘǊƻǳƎƘΦ 

2.34.4 Drive Unit 

¢ƘŜ ǎŎǊŜǿπŘǊƛǾŜ ǳƴƛǘ ǎƘŀƭƭ ōŜ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǎŎǊŜǿ ǘǊƻǳƎƘ ŀƴŘ 
ǎƘŀƭƭ ōŜ ŜƴŎƭƻǎŜŘΦ ¢ƘŜ ōŀƭƭ ōŜŀǊƛƴƎΣ Ŏƻƴǎǘŀƴǘ ǎǇŜŜŘ ƳƻǘƻǊ ǎƘŀƭƭ ƘŀǾŜ ŀ ±πōŜƭǘ 
ǘƻ ǿƻǊƳ ƎŜŀǊ ǊŜŘǳŎŜǊ ǿƛǘƘ ƻƛƭπǘƛƎƘǘ ƘƻǳǎƛƴƎΦ ¢ƘŜ ǊŜŘǳŎŜǊ ƻǳǘǇǳǘ ǎƘŀŦǘ ǎƘŀƭƭ ōŜ 
ŘƛǊŜŎǘƭȅ ŎƻǳǇƭŜŘ ǘƻ ǘƘŜ ǳǇǇŜǊ ŜƴŘ ƻŦ ǘƘŜ ǎŎǊŜǿ ŎƭŀǎǎƛŦƛŜǊΦ wŜŦŜǊ ǘƻ DŜƴŜǊŀƭ 
{ǇŜŎƛŦƛŎŀǘƛƻƴ оΦмлΥ 9ƭŜŎǘǊƛŎ aƻǘƻǊǎ ŦƻǊ ŀ ŘŜǘŀƛƭŜŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻƴ ŜƭŜŎǘǊƛŎ 
ƳƻǘƻǊǎΦ 

2.35 PIPEWORK 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƛǘŜƳǎ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΥπ 



 

соф 

 

/ƻƳǇǊŜǎǎƻǊ ǇƛǇŜǿƻǊƪ όDŀƭǾŀƴƛǎŜŘ ǎǘŜŜƭύ 

!ƛǊ ōƭƻǿŜǊ ǇƛǇŜǿƻǊƪ όDŀƭǾŀƴƛǎŜŘ ǎǘŜŜƭύ 

!ƛǊ ƭƛŦǘ ǇǳƳǇ όофп ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭύ 
2.36 COLOUR CODES 

¢ƘŜ ǎǘŀƴŘŀǊŘ Ŧƛƴŀƭ ŎƻƭƻǳǊ ŎƻŘŜǎ ŦƻǊ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴǘǊŀŎǘ 
ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ŀŎŎŜǇǘŜŘ ǎǘŀƴŘŀǊŘ ŎƻƭƻǊ ŎƻŘŜǎΦ 

2.37 DESIGNATION AND INFORMATION PLATES 

9ŀŎƘ ǇǳƳǇκōƭƻǿŜǊ ϧ ŎƻƳǇǊŜǎǎƻǊ ǎƘŀƭƭ ōŜ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀƴ ƛƴŦƻǊƳŀǘƛƻƴ ǇƭŀǘŜ 
ǎŜŎǳǊŜŘ ǘƻ ǘƘŜ ǇǳƳǇκōƭƻǿŜǊ ŎŀǎƛƴƎ ƛƴ ŀ ǾƛǎƛōƭŜ Ǉƻǎƛǘƛƻƴ ƛƴŘŜƭƛōƭȅ ƳŀǊƪŜŘ ǿƛǘƘ 
ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŜǘŀƛƭǎΥπ 

aŀƪŜǊϥǎ ƴŀƳŜΣ ǇǳƳǇκōƭƻǿŜǊ ϧ ŎƻƳǇǊŜǎǎƻǊ ǘȅǇŜ ŀƴŘ ǎŜǊƛŀƭ ƴǳƳōŜǊ 

¸ŜŀǊ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜ 

wŀǘŜŘ Řǳǘȅ ƻŦ ǇǳƳǇ ƛƴ ƭƛǘǊŜǎ ǇŜǊ ǎŜŎƻƴŘ 

IŜŀŘ ƛƴ ƳŜǘǊŜǎ ŀǘ ǊŀǘŜŘ Řǳǘȅ 

tǳƳǇ ǎǇŜŜŘ ƛƴ ǊκƳƛƴ 

aŀǎǎ ƻŦ ŎƻƳǇƭŜǘŜƭȅ ŀǎǎŜƳōƭŜŘ ǇǳƳǇ ƛƴ ƪƛƭƻƎǊŀƳ 
2.38 INTERCHANGEABILITY 

²ƘŜǊŜ ǘǿƻ ƻǊ ƳƻǊŜ ǎƛƳƛƭŀǊ ǇǳƳǇ ǳƴƛǘǎ ŀǊŜ ǊŜǉǳƛǊŜŘΣ ǘƘŜǎŜ ǳƴƛǘǎ ǿƛƭƭ ōŜ 
ƛŘŜƴǘƛŎŀƭ ƛƴ ŀƭƭ ǊŜǎǇŜŎǘǎΦ !ƭƭ ǎƛƳƛƭŀǊ ǇŀǊǘǎ ƻŦ ƛǘŜƳǎ ǎǳǇǇƭƛŜŘ ǿƛƭƭ ōŜ 
ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜ ǿƛǘƘƻǳǘ ŀƴȅ ŀŘŘƛǘƛƻƴŀƭ ƳŀŎƘƛƴƛƴƎ ƻǊ ŦƛǘǘƛƴƎΦ 

2.39 RECOMMENDED SPARE PARTS 

¢ƘŜ ¢ŜƴŘŜǊŜǊ Ƴǳǎǘ ǎǳōƳƛǘ ƻƴ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎŎƘŜŘǳƭŜ ŀ ǇǊƛŎŜŘ ƭƛǎǘ ƻŦ ǎǇŀǊŜ 
ǇŀǊǘǎ ǿƘƛŎƘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ ƪŜǇǘ ōȅ ǘƘŜ ǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ ŦƻǊ 
ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ǘƘŜ ǇƭŀƴǘΦ {ǇŀǊŜǎ ǿƘƛŎƘ ǘƘŜ /ƭƛŜƴǘ ŘŜŎƛŘŜǎ ǘƻ ƻǊŘŜǊ Ƴǳǎǘ ōŜ 
ƳŀƴǳŦŀŎǘǳǊŜŘ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǿƛǘƘ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ōŜ ǎǳōƧŜŎǘ 
ǘƻ ǘƘŜ ǎŀƳŜ ǘŜǎǘǎ ŦƻǊ ŘƛƳŜƴǎƛƻƴǎΣ ǘƻƭŜǊŀƴŎŜǎΣ ǎǘǊŜƴƎǘƘΣ ŜǘŎΦ !ƭƭ ǎǇŀǊŜǎ Ƴǳǎǘ ōŜ 
ǇŀŎƪŜŘ ǎŜǇŀǊŀǘŜƭȅ ŀƴŘ ǘƘŜ ŎŀǎŜǎ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ƳŀǊƪŜŘΦ !ƭƭ ǎǇŀǊŜǎ Ƴǳǎǘ ōŜ 
ƴŜǿ ŀƴŘ ǳƴǳǎŜŘΦ 

! Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ǎǇŀǊŜǎ Ƴǳǎǘ ōŜ ƪŜǇǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ƴƻ ƭŜǎǎ ǘƘŀƴ мр ȅŜŀǊǎΦ 

  

 

¢ŜƴŘŜǊŜǊǎ Ƴǳǎǘ ǎǳōƳƛǘ ŀ ǇǊƻǾƛǎƛƻƴŀƭ ǇǊƛŎŜ όǿƘŜǊŜ ŀǇǇƭƛŎŀōƭŜύ ŦƻǊ ŀ ŎƻƳǇƭŜǘŜ 
ǎŜǘ ƻŦ ǎǇŀƴƴŜǊǎΣ ƪŜȅǎ ŀƴŘ ǘƻƻƭǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴΣ ŀŘƧǳǎǘƳŜƴǘ ŀƴŘ 
ƻǾŜǊƘŀǳƭ ƻŦ ǘƘŜ Ǉƭŀƴǘ ǎǳǇǇƭƛŜŘΦ !ƭƭ ǎǇŀƴƴŜǊǎΣ ƪŜȅǎ ŀƴŘ ǘƻƻƭǎ ǎƘŀƭƭ ōŜ ƴŜǿ ŀƴŘ 
ǳƴǳǎŜŘΦ 

2.40 OPERATION AND MAINTENANCE MANUAL 

¢ƘŜ /ƻƴǘǊŀŎǘƻǊ ǎƘŀƭƭ ƘŀƴŘ ƻǾŜǊ ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǳǊ ǎŜǘǎ ƻŦ ǘƘŜ hǇŜǊŀǘƛƻƴ ŀƴŘ 
aŀƛƴǘŜƴŀƴŎŜ aŀƴǳŀƭ ŎƻƳǇƛƭŜŘ ŦƻǊ ŜŀŎƘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƴƻǘ ƭŀǘŜǊ ǘƘŀƴ ŀǘ ǘƘŜ ǘƛƳŜ 



 

спл 

 

ƻŦ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΦ ¢ƘŜǎŜ Ƴŀƴǳŀƭǎ ŀǊŜ ŀ ǇǊŜǊŜǉǳƛǎƛǘŜ ŦƻǊ Ŧƛƴŀƭ 
ǘŀƪŜ ƻǾŜǊ ƻŦ ǘƘŜ ǇƭŀƴǘΦ 

¢ƘŜ hǇŜǊŀǘƛƻƴ ŀƴŘ aŀƛƴǘŜƴŀƴŎŜ aŀƴǳŀƭ ǿƛƭƭ ōŜ ǇǊƛƴǘŜŘ ƻƴ ŘǳǊŀōƭŜ ǇŀǇŜǊ ŀƴŘ 
ǿƛƭƭ Ŏƻƴǎƛǎǘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴǎΥπ 

.ǊƛŜŦ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

/ƻƴŎƛǎŜ ƻǇŜǊŀǘƛƴƎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

wƻǳǘƛƴŜ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǎǘǊǳŎǘƛƻƴΦ 

tǊŜŎŀǳǘƛƻƴŀǊȅ   ƳŜŀǎǳǊŜǎΣ ŜƭŜƳŜƴǘŀǊȅ   ǘǊƻǳōƭŜ ƭƻŎŀǘƛƻƴΣ ǊŜŎǘƛŦȅƛƴƎ
 ƳŜŀǎǳǊŜǎ ŀƴŘ ŜƳŜǊƎŜƴŎȅ ŀŎǘƛƻƴǎΦ 

5ŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŜǉǳƛǇƳŜƴǘΦ 

[ƛǎǘǎ ƻŦ ǎǇŀǊŜ ǇŀǊǘǎ ƛƴŎƭǳŘƛƴƎ ƴŀƳŜǎ ŀƴŘ ŀŘŘǊŜǎǎŜǎ ƻŦ ǎǳǇǇƭƛŜǊǎΦ 
2.41 PROOF OF MAINTENANCE 

¢ƘŜ ǇŜǊƛƻŘ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ǿƛƭƭ ŜȄǘŜƴŘ ƻǾŜǊ ŀ ǇŜǊƛƻŘ ƻŦ мн ƳƻƴǘƘǎ ŎŀƭŎǳƭŀǘŜŘ 
ŦǊƻƳ ǘƘŜ /ƻƳǇƭŜǘƛƻƴ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ !ǇǇŜƴŘƛȄΦ IƻǿŜǾŜǊΣ ǎƘƻǳƭŘ ŀ ǇƻǊǘƛƻƴ 
ƻǊ ŀƭƭ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ Ŧŀƛƭ κ ƻǊ ǊŜǉǳƛǊŜ ǊŜŎǘƛŦƛŎŀǘƛƻƴ ŘǳǊƛƴƎ ǘƘƛǎ 
ǇŜǊƛƻŘΣ ǘƘŜ 9ƴƎƛƴŜŜǊ ǊŜǎŜǊǾŜǎ ǘƘŜ ǊƛƎƘǘ ǘƻ ŜȄǘŜƴŘ ǘƘŜ tŜǊƛƻŘ ƻŦ aŀƛƴǘŜƴŀƴŎŜ 
ƛƴ ǊŜǎǇŜŎǘ ƻŦ ǎǳŎƘ ǇƻǊǘƛƻƴ ƻǊ ŀƭƭ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ŀ ŦǳǊǘƘŜǊ ǇŜǊƛƻŘ 
ƻŦ ƴƻǘ ƳƻǊŜ ǘƘŀƴ мн ƳƻƴǘƘǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ ŘŀǘŜ ƻŦ /ƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ 
ǎǳŎƘ Ǉƭŀƴǘ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ŀŦǘŜǊ ǊŜŎǘƛŦƛŎŀǘƛƻƴ 

2.42 BOLTS 

¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ ǎǳǇǇƭƛŜŘ ǳƴŘŜǊ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǎŜŎǳǊŜŘ ōȅ ƳŜŀƴǎ ƻŦ 
ōƻƭǘǎ ǎƘŀƭƭ ǳǎŜ омс {{ ōƻƭǘǎΦ ²ƘŜǊŜ ŎƻƴŎǊŜǘŜ ŀƴŎƘƻǊǎ ŀǊŜ ǳǎŜŘ ǘƘŜȅ ǎƘŀƭƭ ōŜ 
ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ омс {ǘΦ {ǘΦ 

2.43 DRAWINGS 

¢ƘŜ ŘǊŀǿƛƴƎǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ¢ŜƴŘŜǊ 5ƻŎǳƳŜƴǘǎ ŀǊŜ ǘƘŜ 9ƴƎƛƴŜŜǊϥǎ ǇǊƻǇƻǎŀƭ 
ŦƻǊ ǘƘŜ Ǉƭŀƴǘ ƭŀȅƻǳǘΦ {ƘƻǳƭŘ ǘƘŜ ¢ŜƴŘŜǊŜǊ ƻŦŦŜǊ ŀƭǘŜǊƴŀǘƛǾŜ ƭŀȅƻǳǘǎΣ ƘŜ ǎƘŀƭƭ 
ǎǳōƳƛǘ ŘǊŀǿƛƴƎǎ ǿƛǘƘ Ƙƛǎ ¢ŜƴŘŜǊ ƛƴ ƻǊŘŜǊ ŦƻǊ ƛǘ ǘƻ ōŜ ŜǾŀƭǳŀǘŜŘΦ 

.ŜŦƻǊŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŎŀǊǊƛŜǎ ƻǳǘ ŀƴȅ ǿƻǊƪΣ ƘŜ ǿƛƭƭ ǎǳōƳƛǘ ŘŜǘŀƛƭŜŘ ǿƻǊƪƛƴƎ 
ŘǊŀǿƛƴƎǎ ǘƻ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ !ǇǇǊƻǾŀƭ ƻŦ ǘƘŜǎŜ ŘǊŀǿƛƴƎǎ ŘƻŜǎ 
ƴƻǘ ǊŜƭƛŜǾŜ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ŦǊƻƳ Ƙƛǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ ŎƻǊǊŜŎǘƴŜǎǎ ƻŦ ǘƘŜ 
ŘǊŀǿƛƴƎǎΦ 

2.44 QUALITY MANAGEMENT (QM) AND QUALITY ASSURANCE (QA) 

va ǎƘŀƭƭ ōŜ ŎŀǘŜƎƻǊƛȊŜŘ ŀǎ ΨŎǊƛǘƛŎŀƭ ŀƴŘ ƳŀƧƻǊΩ ŦƻǊ ǘƘƛǎ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ tǊƻƧŜŎǘΦ 

2.44.1 Manufacture 

 

¢ŜƴŘŜǊŜǊǎ ǎƘŀƭƭ ǎǳōƳƛǘ ǿƛǘƘ ǘƘŜƛǊ ǘŜƴŘŜǊ ŀ ŘŜǘŀƛƭŜŘ tǊƻƧŜŎǘ vǳŀƭƛǘȅ tƭŀƴΣ 
ǎǘŀǘƛƴƎ Ƙƻǿ ǘƘŜȅ ŎƻƴǘǊƻƭ ǘƘŜ Ŧƭƻǿ ƻŦ ǇŀǇŜǊǿƻǊƪ ŦǊƻƳ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ǘƘŜ 
tǊƻƧŜŎǘ ǘƘǊƻǳƎƘ Ŧƛƴŀƭ ƘŀƴŘƻǾŜǊ ǘƻ ǘƘŜ /ƭƛŜƴǘΣ ŀ ǎŀƳǇƭŜ ƻŦ ǘƘŜƛǊ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ 
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tƭŀƴΣ όv/tύ ŀƴŘ tǊƻƧŜŎǘ vǳŀƭƛǘȅ tƭŀƴΣ όtvtύ ōƻǘƘ ŘǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ 
tǊƻƧŜŎǘΣ ƳŀƴǳŦŀŎǘǳǊŜ ŀƴŘ ŦƛƴŀƭƭȅΣ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 

¢ƘŜ ǎǳŎŎŜǎǎŦǳƭ ¢ŜƴŘŜǊŜǊ ǎƘŀƭƭ ǎǳōƳƛǘ ŀ v/t ŎƻǾŜǊƛƴƎ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŎŜǎǎΣ ƛƴŘƛŎŀǘƛƴƎ ƘŜƭŘ Ǉƻƛƴǘǎ ǘƻ ŀƭƭƻǿ ǘƘŜ 9ƴƎƛƴŜŜǊ 
ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ 
!ƭƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ƛƴǎǇŜŎǘƛƻƴǎ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊ ŘǳǊƛƴƎ 
ŘŜǎƛƎƴ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜ ŀǎ ǇŜǊ ǘƘŜǎŜ v/tΩǎΦ 

Lƴ ƎŜƴŜǊŀƭΣ ƛǘ ƛǎ ŀƴǘƛŎƛǇŀǘŜŘ ǘƘŀǘ ǘƘƛǎ tǊƻƧŜŎǘ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
ǊŜƭŜǾŀƴǘ L{h фллл ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

 

2.44.2 Installation 

¢ƘŜ ǎǳŎŎŜǎǎŦǳƭ ¢ŜƴŘŜǊŜǊ ǎƘŀƭƭ ǎǳōƳƛǘ ŀ v/t ŎƻǾŜǊƛƴƎ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŜŀŎƘ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ǳƴŘŜǊ ǘƘƛǎ tǊƻƧŜŎǘΦ ¢ƘŜ 
9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ŀŦŦƻǊŘŜŘ ŜǾŜǊȅ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŎŜǊǘŀƛƴ ǎǘŀƎŜǎ ƻŦ ŎƻƳǇƭŜǘƛƻƴ 
ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǘƻ ŀǎŎŜǊǘŀƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ǘƻ 
ǿƛǘƴŜǎǎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǎƛǘŜ ŀŎǘƛǾƛǘƛŜǎ ŀǘ ǘƘŜ 9ƴƎƛƴŜŜǊΩǎ ŘƛǎŎǊŜǘƛƻƴΦ 

2.45 SYSTEM PERFORMANCE 

2.45.1 Works testing 

9ŀŎƘ ƛǘŜƳ ƻŦ ŜǉǳƛǇƳŜƴǘ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎ ǇǊƛƻǊ ǘƻ 
ŘƛǎǇŀǘŎƘ ŦǊƻƳ ǘƘŜ ǿƻǊƪǎΦ !ƭƭ ǇŜǊŦƻǊƳŀƴŎŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ 
ǘƻ ǘƘŜ 9ƴƎƛƴŜŜǊ ŦƻǊ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻǊ ǿƘŜƴ ǘƘŜ v/tΩǎ ǊŜǉǳƛǊŜ ƛƴǘŜǊǾŜƴǘƛƻƴ ƻǊ ƘƻƭŘ 
Ǉƻƛƴǘǎ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ƎŜŀǊōƻȄŜǎΣ ǘƘŜȅ ǎƘŀƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ǘŜǎǘƛƴƎ 
ǳƴŘŜǊ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ŀǘ ƭŜŀǎǘ мн ƘƻǳǊǎ ƻƴ ǘƘŜ ǘŜǎǘ ōŜŘΦ !ƭƭ ǊŜǎǳƭǘǎ 
ǎƘŀƭƭ ōŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ 

 

2.45.2 Before commissioning 

/ƘŜŎƪ ŦƻǊ ŎƻǊǊŜŎǘ ƻƛƭ ƭŜǾŜƭ ƛƴ ƎŜŀǊōƻȄŜǎ ŀƴŘ ǘƘŀǘ ƳƻǘƻǊǎ ŀǊŜ ƎǊŜŀǎŜŘ ǇǊƻǇŜǊƭȅΦ 

9ƴǎǳǊŜ ŀƭƭ I5 ōƻƭǘǎ ŀǊŜ ǘƻǊǉǳŜ Řƻǿƴ ŎƻǊǊŜŎǘƭȅΦ 

¢ƘŜ ŀƭƛƎƴƳŜƴǘ ŀƴŘ ƭŜǾŜƭƭƛƴƎ ƻŦ ŜŀŎƘ ŀǎǎŜƳōƭȅ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ ǎƘŀƭƭ ōŜ 
ŀǾŀƛƭŀōƭŜ ŦƻǊ ƛƴǎǇŜŎǘƛƻƴ ōȅ ǘƘŜ 9ƴƎƛƴŜŜǊΦ 

¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ŦǳƴŎǘƛƻƴǎ ŀƴŘ ŎƻƴǘǊƻƭ ǎƘŀƭƭ ōŜ ŎƘŜŎƪŜŘ ōȅ ŀ ǊŜǎǇƻƴǎƛōƭŜ ƛƴǎǇŜŎǘƻǊ ǇǊƛƻǊ 
ǘƻ ŀǘǘŜƳǇǘƛƴƎ ǘƻ ǎǘŀǊǘ ŀƴȅ ƳƻǘƻǊ ƻƴ ǘƘƛǎ tǊƻƧŜŎǘΦ 
2.45.3 After Initial Commissioning 

9ƴǎǳǊŜ ŀƭƭ ƻƛƭ ǇǳƳǇǎ ŀƴŘ Ŧƭƻǿ ƻǊ ǇǊŜǎǎǳǊŜ ǎǿƛǘŎƘŜǎ ŀǊŜ ŦǳƴŎǘƛƻƴŀƭ 

aŜŀǎǳǊŜ ǘƘŜ ƻǊƎŀƴƛŎ ŎƻƴǘŜƴǘ ƛƴ ǘƘŜ ǿŀǎƘŜŘ κ ŘŜǿŀǘŜǊŜŘ ƎǊƛǘ 

aŜŀǎǳǊŜ ǘƘŜ ƎǊƛǘ ŎƻƴǘŜƴǘ ƛƴ ǘƘŜ ƻǾŜǊŦƭƻǿ ŦǊƻƳ ǘƘŜ ƎǊƛǘ ǿŀǎƘƛƴƎ ǎȅǎǘŜƳΦ  
2.45.4 Before Expiry of the Defects Liability Period 

¢ƘŜ 9ƴƎƛƴŜŜǊ ǊŜǉǳƛǊŜǎ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ ǘƻ Ǿƛǎƛǘ ǘƘŜ ǎƛǘŜ ŜǾŜǊȅ ǉǳŀǊǘŜǊ ǘƻ ƛƴǎǇŜŎǘ 
ŦƻǊ ǘƘŜ ŎƻǊǊŜŎǘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŜŘ ŜǉǳƛǇƳŜƴǘΦ ! ǊŜǇƻǊǘ ŀŦǘŜǊ ŜŀŎƘ Ǿƛǎƛǘ 
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ǎƘŀƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ƛƴ ǿǊƛǘƛƴƎ ǘƻ ǘƘŜ ŜƴƎƛƴŜŜǊ ǿƛǘƘƛƴ мп Řŀȅǎ ŀŦǘŜǊ ǘƘŜ 
ƛƴǎǇŜŎǘƛƻƴΦ 

2.46 MEASUREMENT AND PAYMENT 

aŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ǇŀȅƳŜƴǘ ǿƛƭƭ ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ ǎǳǇǇƭȅκŘŜƭƛǾŜǊȅ ŀƴŘ 
ƛƴǎǘŀƭƭŀǘƛƻƴκŎƻƳƳƛǎǎƛƻƴ ŀǎ ǿŜƭƭ ŀǎ ǇŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ǇƻƛƴǘΦ ¢ƘŜ ǊŜǎǇŜŎǘƛǾŜ 
ǘŜƴŘŜǊ ǊŀǘŜǎ ǎƘŀƭƭ ŎƻǾŜǊ ŀƭƭ Ŏƻǎǘǎ ŦǊƻƳ ǎǳǇǇƭȅ ǘƻ ŎƻƳƳƛǎǎƛƻƴ ƻŦ ŜŀŎƘ ŘŜƎǊƛǘǘŜǊ 
ǎȅǎǘŜƳ ōǳǘ ŜȄŎƭǳŘƛƴƎ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ǎǳǇǇƭȅ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŎŀōƭŜ 
ŎƻƴƴŜŎǘƛƻƴΦ 

¢ƘŜ ǘŜƴŘŜǊŜŘ ǊŀǘŜǎ ƻǊ ǎǳƳǎ ǎƘŀƭƭ ŎƻǾŜǊ ǘƘŜ Ŏƻǎǘ ƻŦ ŘŜǎƛƎƴΣ ŘǊŀǿƛƴƎǎΣ 
ƳŀƴǳŦŀŎǘǳǊŜΣ ǎǳǇǇƭȅΣ ǘŜǎǘƛƴƎ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƻǊƪǎΣ ŘŜƭƛǾŜǊȅ ǘƻ ǎƛǘŜΣ 
ƻŦŦƭƻŀŘƛƴƎΣ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ǎƛǘŜ ǘŜǎǘƛƴƎΣ ǎŜǘǘƛƴƎ ƛƴǘƻ ƻǇŜǊŀǘƛƻƴΣ ǘƘŜ ǎǳǇǇƭȅ ƻŦ h ϧ 
a ƳŀƴǳŀƭǎΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ŘǳǊƛƴƎ ǘƘŜ ǿŀǊǊŀƴǘȅ ǇŜǊƛƻŘ ƻŦ 
ŀƭƭ ŜǉǳƛǇƳŜƴǘ ǎǇŜŎƛŦƛŜŘ ŀƴŘ ŀƭǎƻ ŦƻǊ ŀƴȅǘƘƛƴƎ ƴƻǘ ǎǇŜŎƛŦƛŎŀƭƭȅ ƳŜƴǘƛƻƴŜŘ ōǳǘ 
ƻōǾƛƻǳǎƭȅ ǊŜǉǳƛǊŜŘΣ όŜΦƎΦ ŀƭƭ ŀƴŎƛƭƭŀǊƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ŀƭƭ ōƻƭǘǎΣ ŦŀǎǘŜƴƛƴƎǎ ŀƴŘ 
ōǊŀŎƪŜǘǎΣ ǎŀŦŜǘȅ ƎǳŀǊŘǎ ŀƴŘ ŀƴȅ ǿƻǊƪ ƻǊ ƳŀǘŜǊƛŀƭ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ǇǊƻǇŜǊ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǎǳŎƘ ŜǉǳƛǇƳŜƴǘύ ǘƻ ŜƴŀōƭŜ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ 
ŀƴŘκƻǊ ŦǳƴŎǘƛƻƴ ǎŀŦŜƭȅ ŀƴŘ ŎƻǊǊŜŎǘƭȅ ŀǎ ǎǇŜŎƛŦƛŜŘΦ bƻ ŎƭŀƛƳǎ ǿƘŀǘǎƻŜǾŜǊ ŦƻǊ 
ŜȄǘǊŀǎ ǿƛƭƭ ōŜ ŀƭƭƻǿŜŘ ƻƴ ǘƘŜ ƎǊƻǳƴŘǎ ǘƘŀǘ ŀ ƴŜŎŜǎǎŀǊȅ ǇƛŜŎŜ ƻŦ ŜǉǳƛǇƳŜƴǘ ƻǊ 
ŀ ǇŀǊǘ ǘƘŜǊŜƻŦ ƛǎ ƴƻǘ ǎǇŜŎƛŦƛŎŀƭƭȅ ƳŜƴǘƛƻƴŜŘΦ 
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Section VIII - General Conditions of Contract (GC) 

_____________________________________________________________________ 

[ATHI WATER WORKS DEVELOPMENT AGENCY] 

__________________________________________________________________ 

[Name of Contract] 



General Conditions © FIDIC 2017

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

General Conditions

CONTENTS

1 GENERAL PROVISIONS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1

1.1 Definitions
1.2 Interpretation
1.3 Notices and Other Communications
1.4 Law and Language
1.5 Priority of Documents
1.6 Contract Agreement
1.7 Assignment
1.8 Care and Supply of Documents
1.9 Delayed Drawings or Instructions
1.10 Employer’s Use of Contractor’s Documents
1.11 Contractor’s Use of Employer’s Documents
1.12 Confidentiality
1.13 Compliance with Laws
1.14 Joint and Several Liability
1.15 Limitation of Liability
1.16 Contract Termination

2 THE EMPLOYER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

2.1 Right of Access to the Site
2.2 Assistance
2.3 Employer’s Personnel and Other Contractors
2.4 Employer’s Financial Arrangements
2.5 Site Data and Items of Reference
2.6 Employer-Supplied Materials and Employer’s Equipment

3 THE ENGINEER  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

3.1 The Engineer
3.2 Engineer’s Duties and Authority
3.3 The Engineer’s Representative
3.4 Delegation by the Engineer

i

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



             © FIDIC 2017 Conditions of Contract for Construction

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

3.5 Engineer’s Instructions
3.6 Replacement of the Engineer
3.7 Agreement or Determination
3.8 Meetings

4 THE CONTRACTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

4.1 Contractor’s General Obligations
4.2 Performance Security
4.3 Contractor’s Representative
4.4 Contractor’s Documents
4.5 Training
4.6 Co-operation
4.7 Setting Out
4.8 Health and Safety Obligations
4.9 Quality Management and Compliance Verification Systems
4.10 Use of Site Data
4.11 Sufficiency of the Accepted Contract Amount
4.12 Unforeseeable Physical Conditions
4.13 Rights of Way and Facilities
4.14 Avoidance of Interference
4.15 Access Route
4.16 Transport of Goods
4.17 Contractor’s Equipment
4.18 Protection of the Environment
4.19 Temporary Utilities
4.20 Progress Reports
4.21 Security of the Site
4.22 Contractor’s Operations on Site
4.23 Archaeological and Geological Findings

5 SUBCONTRACTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

5.1 Subcontractors
5.2 Nominated Subcontractors

6 STAFF AND LABOUR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

6.1 Engagement of Staff and Labour
6.2 Rates of Wages and Conditions of Labour
6.3 Recruitment of Persons
6.4 Labour Laws
6.5 Working Hours
6.6 Facilities for Staff and Labour 
6.7 Health and Safety of Personnel
6.8 Contractor’s Superintendence
6.9 Contractor’s Personnel
6.10 Contractor’s Records

ii

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



General Conditions © FIDIC 2017

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

6.11 Disorderly Conduct
6.12 Key Personnel

7 PLANT, MATERIALS AND WORKMANSHIP . . . . . . . . . . . . . . . . . . . . . . 42

7.1 Manner of Execution
7.2 Samples
7.3 Inspection
7.4 Testing by the Contractor
7.5 Defects and Rejection
7.6 Remedial Work
7.7 Ownership of Plant and Materials
7.8 Royalties

8 COMMENCEMENT, DELAYS AND SUSPENSION . . . . . . . . . . . . . . . . . 46

8.1 Commencement of Works
8.2 Time for Completion
8.3 Programme
8.4 Advance Warning
8.5 Extension of Time for Completion
8.6 Delays Caused by Authorities
8.7 Rate of Progress
8.8 Delay Damages
8.9 Employer’s Suspension
8.10 Consequences of Employer’s Suspension
8.11 Payment for Plant and Materials after Employer’s Suspension
8.12 Prolonged Suspension
8.13 Resumption of Work

9 TESTS ON COMPLETION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

9.1 Contractor’s Obligations
9.2 Delayed Tests
9.3 Retesting
9.4 Failure to Pass Tests on Completion

10 EMPLOYER’S TAKING OVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

10.1 Taking Over of the Works and Sections
10.2 Taking Over Parts
10.3 Interference with Tests on Completion
10.4 Surfaces Requiring Reinstatement

11 DEFECTS AFTER TAKING OVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

11.1 Completion of Outstanding Work and Remedying Defects

iii

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



             © FIDIC 2017 Conditions of Contract for Construction

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

11.2 Cost of Remedying Defects
11.3 Extension of Defects Notification Period
11.4 Failure to Remedy Defects
11.5 Remedying of Defective Work off Site
11.6 Further Tests after Remedying Defects
11.7 Right of Access after Taking Over
11.8 Contractor to Search
11.9 Performance Certificate
11.10 Unfulfilled Obligations
11.11 Clearance of Site

12 MEASUREMENT AND VALUATION . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61

12.1 Works to be Measured
12.2 Method of Measurement
12.3 Valuation of the Works
12.4 Omissions

13 VARIATIONS AND ADJUSTMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63

13.1 Right to Vary
13.2 Value Engineering
13.3 Variation Procedure
13.4 Provisional Sums
13.5 Daywork
13.6 Adjustments for Changes in Laws
13.7 Adjustments for Changes in Cost

14 CONTRACT PRICE AND PAYMENT . . . . . . . . . . . . . . . . . . . . . . . . . . .  69

14.1 The Contract Price
14.2 Advance Payment
14.3 Application for Interim Payment
14.4 Schedule of Payments
14.5 Plant and Materials intended for the Works
14.6 Issue of IPC 
14.7 Payment
14.8 Delayed Payment
14.9 Release of Retention Money
14.10 Statement at Completion
14.11 Final Statement
14.12 Discharge
14.13 Issue of FPC 
14.14 Cessation of Employer’s Liability
14.15 Currencies of Payment

iv

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



General Conditions © FIDIC 2017

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

15 TERMINATION BY EMPLOYER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

15.1 Notice to Correct
15.2 Termination for Contractor’s Default
15.3 Valuation after Termination for Contractor’s Default 
15.4 Payment after Termination for Contractor’s Default
15.5 Termination for Employer’s Convenience
15.6 Valuation after Termination for Employer’s Convenience
15.7 Payment after Termination for Employer’s Convenience

16 SUSPENSION AND TERMINATION BY CONTRACTOR . . . . . . . . . . . . . 84

16.1 Suspension by Contractor 
16.2 Termination by Contractor
16.3 Contractor’s Obligations After Termination
16.4 Payment after Termination by Contractor

17 CARE OF THE WORKS AND INDEMNITIES . . . . . . . . . . . . . . . . . . . . . . 87

17.1 Responsibility for Care of the Works
17.2 Liability for Care of the Works
17.3 Intellectual and Industrial Property Rights
17.4 Indemnities by Contractor
17.5 Indemnities by Employer 
17.6 Shared Indemnities

18 EXCEPTIONAL EVENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

18.1 Exceptional Events
18.2 Notice of an Exceptional Event
18.3 Duty to Minimise Delay
18.4 Consequences of an Exceptional Event
18.5 Optional Termination
18.6 Release from Performance under the Law

19 INSURANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

19.1 General Requirements
19.2 Insurance to be provided by the Contractor

20 EMPLOYER’S AND CONTRACTOR’S CLAIMS  . . . . . . . . . . . . . . . . . . . 96

20.1 Claims
20.2 Claims For Payment and/or EOT

v

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



             © FIDIC 2017 Conditions of Contract for Construction

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

21. DISPUTES AND ARBITRATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

21.1 Constitution of the DAAB
21.2 Failure to Appoint DAAB Member(s)
21.3 Avoidance of Disputes
21.4 Obtaining DAAB’s Decision
21.5 Amicable Settlement
21.6 Arbitration
21.7 Failure to Comply with DAAB’s Decision
21.8 No DAAB In Place

APPENDIX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

 GENERAL CONDITIONS OF DISPUTE AVOIDANCE/ADJUDICATION

 AGREEMENT

INDEX OF SUB-CLAUSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124

vi

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



General Conditions © FIDIC 2017

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

1

General Conditions 

1General Provisions
1.1
Definitions In the Contract the following words and expressions shall have the meanings stated, 

except where the context requires otherwise

 1.1.1 “Accepted Contract Amount” means the amount accepted in the Letter of 
Acceptance for the execution of the Works in accordance with the Contract.

 1.1.2 “Advance Payment Certificate” means a Payment Certificate issued 
by the Engineer for advance payment under Sub-Clause 14.2.2 [Advance 
Payment Certificate].

 1.1.3 “Advance Payment Guarantee” means the guarantee under Sub-Clause 
14.2.1 [Advance Payment Guarantee].

 1.1.4 “Base Date” means the date 28 days before the latest date for submission 
of the Tender.

 1.1.5 “Bill of Quantities” means the document entitled bill of quantities (if any) 
included in the Schedules.

 1.1.6 “Claim” means a request or assertion by one Party to the other Party for 
an entitlement or relief under any Clause of these Conditions or otherwise 
in connection with, or arising out of, the Contract or the execution of the 
Works.

 1.1.7 “Commencement Date” means the date as stated in the Engineer’s Notice 
issued under Sub-Clause 8.1 [Commencement of Works].

 1.1.8 “Compliance Verification System” means the compliance verification 
system to be prepared and implemented by the Contractor for the Works in 
accordance with Sub-Clause 4.9.2 [Compliance Verification System].

 1.1.9 “Conditions of Contract” or “these Conditions” means these General 
Conditions as amended by the Particular Conditions. 

 1.1.10 “Contract” means the Contract Agreement, the Letter of Acceptance, the 
Letter of Tender, any addenda referred to in the Contract Agreement, these 
Conditions, the Specification, the Drawings, the Schedules, the Contractor’s 
Proposal, the JV Undertaking (if applicable) and the further documents (if any) 
which are listed in the Contract Agreement or in the Letter of Acceptance.

 1.1.11 “Contract Agreement” means the agreement entered into by both Parties 
in accordance with Sub-Clause 1.6 [Contract Agreement].

 1.1.12 “Contract Data” means the pages, entitled contract data which constitute 
Part A of the Particular Conditions.

 1.1.13 “Contract Price” means the price defined in Sub-Clause 14.1 [The Contract 
Price].

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



© FIDIC 2017 Conditions of Contract for Construction

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

2

 1.1.14 “Contractor” means the person(s) named as contractor in the Letter of 
Tender accepted by the Employer and the legal successors in title of such 
person(s).

 1.1.15 “Contractor’s Documents” means the documents prepared by the 
Contractor as described in Sub-Clause 4.4 [Contractor’s Documents], 
including calculations, digital files, computer programs and other software, 
drawings, manuals, models, specifications and other documents of a 
technical nature.

 1.1.16 “Contractor’s Equipment” means all apparatus, equipment, machinery, 
construction plant, vehicles and other items required by the Contractor for 
the execution of the Works. Contractor’s Equipment excludes Temporary 
Works, Plant, Materials and any other things intended to form or forming 
part of the Permanent Works.

 1.1.17 “Contractor’s Personnel” means the Contractor’s Representative and all 
personnel whom the Contractor utilises on Site or other places where the 
Works are being carried out, including the staff, labour and other employees 
of the Contractor and of each Subcontractor; and any other personnel 
assisting the Contractor in the execution of the Works.

 1.1.18 “Contractor’s Representative” means the natural person named by the 
Contractor in the Contract or appointed by the Contractor under Sub-Clause 
4.3 [Contractor’s Representative], who acts on behalf of the Contractor. 

 1.1.19 “Cost” means all expenditure reasonably incurred (or to be incurred) by the 
Contractor in performing the Contract, whether on or off the Site, including 
taxes, overheads and similar charges, but does not include profit. Where the 
Contractor is entitled under a Sub-Clause of these Conditions to payment of 
Cost, it shall be added to the Contract Price.

 1.1.20 “Cost Plus Profit” means Cost plus the applicable percentage for profit 
stated in the Contract Data (if not stated, five percent (5%)). Such percentage 
shall only be added to Cost, and Cost Plus Profit shall only be added to the 
Contract Price, where the Contractor is entitled under a Sub-Clause of these 
Conditions to payment of Cost Plus Profit.

 1.1.21 “Country” means the country in which the Site (or most of it) is located, 
where the Permanent Works are to be executed.

 1.1.22 “DAAB” or “Dispute Avoidance/Adjudication Board” means the sole 
member or three members (as the case may be) so named in the Contract, or 
appointed under Sub-Clause 21.1 [Constitution of the DAAB] or Sub-Clause 
21.2 [Failure to Appoint DAAB Member(s)]. 

 1.1.23 “DAAB Agreement” means the agreement signed or deemed to have been 
signed by both Parties and the sole member or each of the three members 
(as the case may be) of the DAAB in accordance with Sub-Clause 21.1 
[Constitution of the DAAB] or Sub-Clause 21.2 [Failure to Appoint DAAB 
Member(s)], incorporating by reference the General Conditions of Dispute 
Avoidance/Adjudication Agreement contained in the Appendix to these 
General Conditions with such amendments as are agreed.

 1.1.24 “Date of Completion” means the date stated in the Taking-Over Certificate 
issued by the Engineer; or, if the last paragraph of Sub-Clause 10.1 [Taking 
Over the Works and Sections] applies, the date on which the Works or Section 
are deemed to have been completed in accordance with the Contract; or, if 
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Sub-Clause 10.2 [Taking Over Parts] or Sub-Clause 10.3. [Interference with 
Tests on Completion] applies, the date on which the Works or Section or 
Part are deemed to have been taken over by the Employer.

 1.1.25 “day” means a calendar day.

 1.1.26 “Daywork Schedule” means the document entitled daywork schedule (if 
any) included in the Contract, showing the amounts and manner of payments 
to be made to the Contractor for labour, materials and equipment used for 
daywork under Sub-Clause 13.5 [Daywork].

 1.1.27 “Defects Notification Period” or “DNP” means the period for notifying 
defects and/or damage in the Works or a Section or a Part (as the case 
may be) under Sub-Clause 11.1 [Completion of Outstanding Work and 
Remedying Defects], as stated in the Contract Data (if not stated, one year), 
and as may be extended under Sub-Clause 11.3 [Extension of Defects 
Notification Period]. This period is calculated from the Date of Completion of 
the Works or Section or Part.

 1.1.28 “Delay Damages” means the damages for which the Contractor shall be 
liable under Sub-Clause 8.8 [Delay Damages] for failure to comply with 
Sub-Clause 8.2 [Time for Completion].

 1.1.29 “Dispute” means any situation where:

 (a) one Party makes a claim against the other Party (which may be a 
Claim, as defined in these Conditions, or a matter to be determined 
by the Engineer under these Conditions, or otherwise); 

 (b) the other Party (or the Engineer under Sub-Clause 3.7.2 [Engineer’s 
Determination]) rejects the claim in whole or in part; and 

 (c) the first Party does not acquiesce (by giving a NOD under Sub-Clause 
3.7.5 [Dissatisfaction with Engineer’s determination] or otherwise), 

  provided however that a failure by the other Party (or the Engineer) to oppose 
or respond to the claim, in whole or in part, may constitute a rejection if, in 
the circumstances, the DAAB or the arbitrator(s), as the case may be, deem 
it reasonable for it to do so.

 1.1.30 “Drawings” means the drawings of the Works included in the Contract, 
and any additional and modified drawings issued by (or on behalf of) the 
Employer in accordance with the Contract.

 1.1.31 “Employer” means the person named as the employer in the Contract Data 
and the legal successors in title to this person.

 1.1.32 “Employer’s Equipment” means the apparatus, equipment, machinery, 
construction plant and/or vehicles (if any) to be made available by the 
Employer for the use of the Contractor under Sub-Clause 2.6 [Employer-
Supplied Materials and Employer’s Equipment]; but does not include Plant 
which has not been taken over under Clause 10 [Employer’s Taking Over].

 1.1.33 “Employer’s Personnel” means the Engineer, the Engineer’s Representative 
(if appointed), the assistants described in Sub-Clause 3.4 [Delegation by the 
Engineer] and all other staff, labour and other employees of the Engineer and 
of the Employer engaged in fulfilling the Employer’s obligations under the 
Contract; and any other personnel identified as Employer’s Personnel, by a 
Notice from the Employer or the Engineer to the Contractor. 
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 1.1.34 “Employer-Supplied Materials” means the materials (if any) to be supplied 
by the Employer to the Contractor under Sub-Clause 2.6 [Employer-Sup-
plied Materials and Employer’s Equipment].

 1.1.35 “Engineer” means the person named in the Contract Data appointed by 
the Employer to act as the Engineer for the purposes of the Contract, or 
any replacement appointed under Sub-Clause 3.6 [Replacement of the 
Engineer].

 1.1.36 “Engineer’s Representative” means the natural person who may be 
appointed by the Engineer under Sub-Clause 3.3 [Engineer’s Representative]. 

 1.1.37 “Exceptional Event” means an event or circumstance as defined in 
Sub-Clause 18.1 [Exceptional Events].

 1.1.38 “Extension of Time” or “EOT” means an extension of the Time for 
Completion under Sub-Clause 8.5 [Extension of Time for Completion]. 

 1.1.39 “FIDIC” means the Fédération Internationale des Ingénieurs-Conseils, the 
International Federation of Consulting Engineers.

 1.1.40 “Final Payment Certificate” or “FPC” means the payment certificate 
issued by the Engineer under Sub-Clause 14.13 [Issue of FPC].

 1.1.41 “Final Statement” means the Statement defined in Sub-Clause 14.11.2 
[Agreed Final Statement]. 

 1.1.42 “Foreign Currency” means a currency in which part (or all) of the Contract 
Price is payable, but not the Local Currency.

 1.1.43 “General Conditions” means this document entitled “Conditions of 
Contract for Construction for Building and Engineering Works designed by 
the Employer”, as published by FIDIC.

 1.1.44 “Goods” means Contractor’s Equipment, Materials, Plant and Temporary 
Works, or any of them as appropriate.

 1.1.45 “Interim Payment Certificate” or “IPC” means a Payment Certificate 
issued by the Engineer for an interim payment under Sub-Clause 14.6 [Issue 
of IPC].

 1.1.46 “Joint Venture” or “JV” means a joint venture, association, consortium or 
other unincorporated grouping of two or more persons, whether in the form 
of a partnership or otherwise.

 1.1.47 “JV Undertaking” means the letter provided to the Employer as part of the 
Tender setting out the legal undertaking between the two or more persons 
constituting the Contractor as a JV. This letter shall be signed by all the 
persons who are members of the JV, shall be addressed to the Employer 
and shall include: 

 (a) each such member’s undertaking to be jointly and severally liable 
to the Employer for the performance of the Contractor’s obligations 
under the Contract;

 (b) identification and authorisation of the leader of the JV; and

 (c) identification of the separate scope or part of the Works (if any) to be 
carried out by each member of the JV.
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 1.1.48 “Key Personnel” means the positions (if any) of the Contractor’s Personnel, 
other than the Contractor’s Representative, that are stated in the Specification. 

 1.1.49 “Laws” means all national (or state or provincial) legislation, statutes, acts, 
decrees, rules, ordinances, orders, treaties, international law and other laws, 
and regulations and by-laws of any legally constituted public authority.

 1.1.50 “Letter of Acceptance” means the letter of formal acceptance, signed by 
the Employer, of the Letter of Tender, including any annexed memoranda 
comprising agreements between and signed by both Parties. If there is no 
such letter of acceptance, the expression “Letter of Acceptance” means 
the Contract Agreement and the date of issuing or receiving the Letter of 
Acceptance means the date of signing the Contract Agreement.

 1.1.51 “Letter of Tender” means the letter of tender, signed by the Contractor, 
stating the Contractor’s offer to the Employer for the execution of the Works.

 1.1.52 “Local Currency” means the currency of the Country.

 1.1.53 “Materials” means things of all kinds (other than Plant), whether on the Site 
or otherwise allocated to the Contract and intended to form or forming part 
of the Permanent Works, including the supply-only materials (if any) to be 
supplied by the Contractor under the Contract. 

 1.1.54  “month” is a calendar month (according to the Gregorian calendar).

 1.1.55 “No-objection” means that the Engineer has no objection to the Contractor’s 
Documents, or other documents submitted by the Contractor under these 
Conditions, and such Contractor’s Documents or other documents may be 
used for the Works. 

 1.1.56 “Notice” means a written communication identified as a Notice and issued 
in accordance with Sub-Clause 1.3 [Notices and Other Communications].

 1.1.57 “Notice of Dissatisfaction” or “NOD” means the Notice one Party may give 
to the other Party if it is dissatisfied, either with an Engineer’s determination 
under Sub-Clause 3.7 [Agreement or Determination] or with a DAAB’s 
decision under Sub-Clause 21.4 [Obtaining DAAB’s Decision].

 1.1.58 “Part” means a part of the Works or part of a Section (as the case may be) 
which is used by the Employer and deemed to have been taken over under 
Sub-Clause 10.2 [Taking Over Parts].

 1.1.59 “Particular Conditions” means the document entitled particular conditions 
of contract included in the Contract, which consists of Part A - Contract 
Data and Part B – Special Provisions.

 1.1.60 “Party” means the Employer or the Contractor, as the context requires. 
“Parties” means both the Employer and the Contractor.

 1.1.61 “Payment Certificate” means a payment certificate issued by the Engineer 
under Clause 14 [Contract Price and Payment].

 1.1.62 “Performance Certificate” means the certificate issued by the Engineer 
(or deemed to be issued) under Sub-Clause 11.9 [Performance Certificate].

 1.1.63 “Performance Security” means the security under Sub-Clause 4.2 
[Performance Security].
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 1.1.64 “Permanent Works” means the works of a permanent nature which are to 
be executed by the Contractor under the Contract.

 1.1.65 “Plant” means the apparatus, equipment, machinery and vehicles (including 
any components) whether on the Site or otherwise allocated to the Contract 
and intended to form or forming part of the Permanent Works.

 1.1.66 “Programme” means a detailed time programme prepared and submitted 
by the Contractor to which the Engineer has given (or is deemed to have 
given) a Notice of No-objection under Sub-Clause 8.3 [Programme].

 1.1.67 “Provisional Sum” means a sum (if any) which is specified in the Contract 
by the Employer as a provisional sum, for the execution of any part of the 
Works or for the supply of Plant, Materials or services under Sub-Clause 
13.4 [Provisional Sums].

 1.1.68 “QM System” means the Contractor’s quality management system (as may 
be updated and/or revised from time to time) in accordance with Sub-Clause 
4.9.1 [Quality Management System].

 1.1.69 “Retention Money” means the accumulated retention moneys which the 
Employer retains under Sub-Clause 14.3 [Application for Interim Payment] 
and pays under Sub-Clause 14.9 [Release of Retention Money].

 1.1.70 “Review” means examination and consideration by the Engineer of a 
Contractor’s submission in order to assess whether (and to what extent) it 
complies with the Contract and/or with the Contractor’s obligations under or 
in connection with the Contract. 

 1.1.71 “Schedules” means the document(s) entitled schedules prepared by the 
Employer and completed by the Contractor, as attached to the Letter of 
Tender and included in the Contract. Such document(s) may include data, 
lists and schedules of payments and/or rates and prices, and guarantees.

 1.1.72 “Schedule of Payments” means the document(s) entitled schedule of 
payments (if any) in the Schedules showing the amounts and manner of 
payments to be made to the Contractor.

 1.1.73 “Section” means a part of the Works specified in the Contract Data as a 
Section (if any).

 1.1.74 “Site” means the places where the Permanent Works are to be executed 
and to which Plant and Materials are to be delivered, and any other places 
specified in the Contract as forming part of the Site.

 1.1.75 “Special Provisions” means the document (if any), entitled special 
provisions which constitutes Part B of the Particular Conditions.

 1.1.76 “Specification” means the document entitled specification included in 
the Contract, and any additions and modifications to the specification in 
accordance with the Contract. Such document specifies the Works.

 1.1.77 “Statement” means a statement submitted by the Contractor as part of an 
application for a Payment Certificate under Sub-Clause 14.3 [Application 
for Interim Payment], Sub-Clause 14.10 [Statement at Completion] or 
Sub-Clause 14.11 [Final Statement].

 1.1.78 “Subcontractor” means any person named in the Contract as a 
subcontractor, or any person appointed by the Contractor as a subcontractor Th
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or designer, for a part of the Works; and the legal successors in title to each 
of these persons.

 1.1.79 “Taking-Over Certificate” means a certificate issued (or deemed to be 
issued) by the Engineer in accordance with Clause 10 [Employer’s Taking 
Over].

 1.1.80 “Temporary Works” means all temporary works of every kind (other than 
Contractor’s Equipment) required on Site for the execution of the Works.

 1.1.81 “Tender” means the Letter of Tender, the Contractor’s Proposal, the JV 
Undertaking (if applicable), and all other documents which the Contractor 
submitted with the Letter of Tender, as included in the Contract.

 1.1.82 “Tests after Completion” means the tests (if any) which are stated in the 
Specification and which are carried out in accordance with the Special 
Provisions after the Works or a Section (as the case may be) are taken over 
under Clause 10 [Employer’s Taking Over].

 1.1.83 “Tests on Completion” means the tests which are specified in the Contract 
or agreed by both Parties or instructed as a Variation, and which are carried 
out under Clause 9 [Tests on Completion] before the Works or a Section (as 
the case may be) are taken over under Clause 10 [Employer’s Taking Over].

 1.1.84 “Time for Completion” means the time for completing the Works or a 
Section (as the case may be) under Sub-Clause 8.2 [Time for Completion], 
as stated in the Contract Data as may be extended under Sub-Clause 8.5 
[Extension of Time for Completion], calculated from the Commencement 
Date.

 1.1.85 “Unforeseeable” means not reasonably foreseeable by an experienced 
contractor by the Base Date.

 1.1.86 “Variation” means any change to the Works, which is instructed as a 
variation under Clause 13 [Variations and Adjustments].

 1.1.87 “Works” mean the Permanent Works and the Temporary Works, or either of 
them as appropriate. 

 1.1.88 “year” means 365 days.

1.2
Interpretation  In the Contract, except where the context requires otherwise:

 (a) words indicating one gender include all genders; and “he”, “his” and “himself” 
shall be read as “he/she”, “his/her” and “himself/herself” respectively; 

 (b) words indicating the singular also include the plural and words indicating the 
plural also include the singular;

 (c)  provisions including the word “agree”, “agreed” or “agreement” require the 
agreement to be recorded in writing;

 (d)  “written” or “in writing” means hand-written, type-written, printed or 
electronically made, and resulting in a permanent record;

 (e) “may” means that the Party or person referred to has the choice of whether 
to act or not in the matter referred to;

7
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 (f) “shall” means that the Party or person referred to has an obligation under the 
Contract to perform the duty referred to;

 (g) “consent” means that the Employer, the Contractor or the Engineer (as the 
case may be) agrees to or gives permission for, the requested matter;

 (h) “including”, “include” and “includes” shall be interpreted as not being limited 
to, or qualified by, the stated items that follow; 

 (i) words indicating persons or parties shall be interpreted as referring to natural 
and legal persons (including corporations and other legal entities); and

 (j) “execute the Works” or “execution of the Works” means the construction 
and completion of the Works and the remedying of any defects (and shall be 
deemed to include design to the extent, if any, specified in the Contract)

  In any list in these Conditions, where the second-last item of the list is 
followed by “and” or “or” or “and/or” then all of the list items going before 
this item shall also be read as if they are followed by “and” or “or” or “and/or” 
(as the case may be).

  The marginal words and other headings shall not be taken into consideration 
in the interpretation of these Conditions.

1.3
Notices and
Other Communications   Wherever these Conditions provide for the giving of a Notice (including 

a Notice of Dissatisfaction) or the issuing, providing, sending, submitting 
or transmitting of another type of communication (including acceptance, 
acknowledgement, advising, agreement, approval, certificate, Claim, 
consent, decision, determination, discharge, instruction, No-objection, 
record(s) of meeting, permission, proposal, record, reply, report, request, 
Review, Statement, statement, submission or any other similar type of 
communication), the Notice or other communication shall be in writing and:

 (a) shall be: 

  (i)  a paper-original signed by the Contractor’s Representative, the 
Engineer, or the authorised representative of the Employer (as 
the case may be); or 

  (ii) an electronic original generated from any of the systems of 
electronic transmission stated in the Contract Data (if not stated, 
system(s) acceptable to the Engineer), where the electronic 
original is transmitted by the electronic address uniquely assigned 
to each of such authorised representatives, 

  or both, as stated in these Conditions; and

 (b) if it is a Notice, it shall be identified as a Notice. If it is another form 
of communication, it shall be identified as such and include reference 
to the provision(s) of the Contract under which it is issued where 
appropriate;

 (c) delivered by hand (against receipt), or sent by mail or courier (against 
receipt), or transmitted using any of the systems of electronic 
transmission under sub-paragraph (a)(ii) above; and

 (d) delivered, sent or transmitted to the address for the recipient’s 
communications as stated in the Contract Data. However, if the 
recipient gives a Notice of another address, all Notices and other 
communications shall be delivered accordingly after the sender 
receives such Notice.
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  Where these Conditions state that a Notice or NOD or other communication 
is to be delivered, given, issued, provided, sent, submitted or transmitted, it 
shall have effect when it is received (or deemed to have been received) at the 
recipient’s current address under sub-paragraph (d) above. An electronically 
transmitted Notice or other communication is deemed to have been received 
on the day after transmission, provided no non-delivery notification was 
received by the sender.

  All Notices, and all other types of communication as referred to above, shall 
not be unreasonably withheld or delayed.

  When a Notice or NOD or certificate is issued by a Party or the Engineer, the 
paper and/or electronic original shall be sent to the intended recipient and a 
copy shall be sent to the Engineer or the other Party, as the case may be. All 
other communications shall be copied to the Parties and/or the Engineer as 
stated under these Conditions or elsewhere in the Contract.

1.4
Law and Language  The Contract shall be governed by the law of the country (or other jurisdiction) 

stated in the Contract Data (if not stated, the law of the Country), excluding 
any conflict of law rules. 

  The ruling language of the Contract shall be that stated in the Contract Data 
(if not stated, the language of these Conditions). If there are versions of any 
part of the Contract which are written in more than one language, the version 
which is in the ruling language shall prevail.

  The language for communications shall be that stated in the Contract Data. 
If no language is stated there, the language for communications shall be the 
ruling language of the Contract.

1.5
Priority of Documents  The documents forming the Contract are to be taken as mutually explanatory 

of one another. If there is any conflict, ambiguity or discrepancy, the priority 
of the documents shall be in accordance with the following sequence:

 (a)  the Contract Agreement;

 (b)  the Letter of Acceptance;

 (c)  the Letter of Tender;

 (d)  the Particular Conditions Part A – Contract Data;

 (e)  the Particular Conditions Part B – Special Provisions;

 (f)  these General Conditions;

 (g)  the Specification;

 (h)  the Drawings;

 (i)  the Schedules; 

 (j)  the JV Undertaking (if the Contractor is a JV); and 

 (k) any other documents forming part of the Contract.

  If a Party finds an ambiguity or discrepancy in the documents, that Party 
shall promptly give a Notice to the Engineer, describing the ambiguity or 
discrepancy. After receiving such Notice, or if the Engineer finds an ambiguity 
or discrepancy in the documents, the Engineer shall issue the necessary 
clarification or instruction.

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



© FIDIC 2017 Conditions of Contract for Construction

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

10

1.6 
Contract Agreement  The Parties shall sign a Contract Agreement within 35 days after the 

Contractor receives the Letter of Acceptance, unless they agree otherwise. 
The Contract Agreement shall be based on the form annexed to the Particular 
Conditions. The costs of stamp duties and similar charges (if any) imposed 
by law in connection with entry into the Contract Agreement shall be borne 
by the Employer.

  If the Contractor comprises a JV, the authorised representative of each 
member of the JV shall sign the Contract Agreement.

1.7
Assignment  Neither Party shall assign the whole or any part of the Contract or any benefit 

or interest in or under the Contract. However, either Party:

 (a) may assign the whole or any part of the Contract with the prior 
agreement of the other Party, at the sole discretion of such other 
Party; and

 (b) may, as security in favour of a bank or financial institution, assign 
the Party’s right to any moneys due, or to become due, under the 
Contract without the prior agreement of the other Party.

1.8
Care and Supply
of Documents  The Specification and Drawings shall be in the custody and care of the 

Employer. Unless otherwise stated in the Contract, two copies of the Contract 
and of each subsequent Drawing shall be supplied to the Contractor, who 
may make or request further copies at the cost of the Contractor. 

  Each of the Contractor’s Documents shall be in the custody and care of 
the Contractor, unless and until submitted to the Engineer. The Contractor 
shall supply to the Engineer one paper-original, one electronic copy (in the 
form as stated in the Specification or, if not stated, a form acceptable to the 
Engineer) and additional paper copies (if any) as stated in the Contract Data 
of each of the Contractor’s Documents.

  The Contractor shall keep at all times, on the Site, a copy of:

 (a)  the Contract;

 (b)  the records under Sub-Clause 6.10 [Contractor’s Records] and 
Sub-Clause 20.2.3 [Contemporary records]; 

 (c)  the publications (if any) named in the Specification;

 (d)  the Contractor’s Documents;

 (e)  the Drawings; and

 (f)  Variations, Notices and other communications given under the 
Contract.

  The Employer’s Personnel shall have right of access to all these documents 
during all normal working hours, or as otherwise agreed with the Contractor.

  If a Party (or the Engineer) becomes aware of an error or defect (whether of 
a technical nature or otherwise) in a document which was prepared for use 
in the execution of the Works, the Party (or the Engineer) shall promptly give 
a Notice of such error or defect to the other Party (or to the Parties).
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1.9
Delayed Drawings
or Instructions  The Contractor shall give a Notice to the Engineer whenever the Works are 

likely to be delayed or disrupted if any necessary drawing or instruction is not 
issued to the Contractor within a particular time, which shall be reasonable. 
The Notice shall include details of the necessary drawing or instruction, 
details of why and by when it should be issued, and details of the nature and 
amount of the delay or disruption likely to be suffered if it is late.

  If the Contractor suffers delay and/or incurs Cost as a result of a failure 
of the Engineer to issue the notified drawing or instruction within a time 
which is reasonable and is specified in the Notice with supporting details, the 
Contractor shall be entitled subject to Sub-Clause 20.2 [Claims For Payment 
and/or EOT] to EOT and/or payment of such Cost Plus Profit. 

  However, if and to the extent that the Engineer’s failure was caused by 
any error or delay by the Contractor, including an error in, or delay in the 
submission of, any of the Contractor’s Documents, the Contractor shall not 
be entitled to such EOT and/or Cost Plus Profit.

1.10
Employer’s Use of 
Contractor’s Documents  As between the Parties, the Contractor shall retain the copyright and other 

intellectual property rights in the Contractor’s Documents (and other design 
documents, if any, made by (or on behalf of) the Contractor).

  The Contractor shall be deemed (by signing the Contract Agreement) to give 
to the Employer a non-terminable transferable non-exclusive royalty-free 
licence to copy, use and communicate the Contractor’s Documents (and such 
other design documents, if any), including making and using modifications of 
them. This licence shall:

 (a) apply throughout the actual or intended operational life (whichever is 
longer) of the relevant parts of the Works;

 (b) entitle any person in proper possession of the relevant part of the 
Works to copy, use and communicate the Contractor’s Documents 
(and such other design documents, if any) for the purposes of 
completing, operating, maintaining, altering, adjusting, repairing and 
demolishing the Works;

 (c) in the case of Contractor’s Documents (and such other design 
documents, if any) which are in the form of electronic or digital files, 
computer programs and other software, permit their use on any 
computer on the Site and/or at the locations of the Employer and the 
Engineer and/or at other places as envisaged by the Contract; and

 (d) in the event of termination of the Contract:

  (i)  under Sub-Clause 15.2 [Termination for Contractor’s Default], 
entitle the Employer to copy, use and communicate the 
Contractor’s Documents (and other design documents made by 
or for the Contractor, if any); or 

  (ii) under Sub-Clause 15.5 [Termination for Employer’s Convenience], 
Sub-Clause 16.2 [Termination by Contractor] or Sub-Clause 
18.5 [Optional Termination], entitle the Employer to copy, use 
and communicate the Contractor’s Documents for which the 
Contractor has received payment

  for the purpose of completing the Works and/or arranging for any 
other entities to do so.
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  The Contractor’s Documents (and other design documents, if any, made 
by (or on behalf of) the Contractor) shall not, without the Contractor’s prior 
consent, be used, copied or communicated to a third party by (or on behalf of) 
the Employer for purposes other than those permitted under this Sub-Clause.

1.11
Contractor’s Use of
Employer’s Documents  As between the Parties, the Employer shall retain the copyright and other 

intellectual property rights in the Specification and Drawings and other 
documents made by (or on behalf of) the Employer. The Contractor may, at 
the Contractor’s cost, copy, use and communicate these documents for the 
purposes of the Contract. 

  These documents (in whole or in part) shall not, without the Employer’s 
prior consent, be copied, used or communicated to a third party by the 
Contractor, except as necessary for the purposes of the Contract.

1.12
Confidentiality  The Contractor shall disclose all such confidential and other information 

as the Engineer may reasonably require in order to verify the Contractor’s 
compliance with the Contract. 

  The Contractor shall treat all documents forming the Contract as confidential, 
except to the extent necessary to carry out the Contractor’s obligations 
under the Contract. The Contractor shall not publish, permit to be published, 
or disclose any particulars of the Contract in any trade or technical paper or 
elsewhere without the Employer’s prior consent.

  The Employer and the Engineer shall treat all information provided by the 
Contractor and marked “confidential”, as confidential. The Employer shall 
not disclose or permit to be disclosed any such information to third parties, 
except as may be necessary when exercising the Employer’s rights under 
Sub-Clause 15.2 [Termination for Contractor’s Default].

  A Party’s obligation of confidentiality under this Sub-Clause shall not apply 
where the information:

 (a) was already in that Party’s possession without an obligation of 
confidentiality before receipt from the other Party;

 (b) becomes generally available to the public through no breach of these 
Conditions; or

 (c) is lawfully obtained by the Party from a third party which is not bound 
by an obligation of confidentiality.

1.13
Compliance with Laws  The Contractor and the Employer shall, in performing the Contract, comply 

with all applicable Laws. Unless otherwise stated in the Specification:

 (a)  the Employer shall have obtained (or shall obtain) the planning, 
zoning or building permit or similar permits, permissions, licences 
and/or approvals for the Permanent Works, and any other permits, 
permissions, licenses and/or approvals described in the Specification 
as having been (or being) obtained by the Employer. The Employer 
shall indemnify and hold the Contractor harmless against and from 
the consequences of any delay or failure to do so, unless the failure is 
caused by the Contractor’s failure to comply with sub-paragraph (c) 
below;
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 (b) the Contractor shall give all notices, pay all taxes, duties and fees, 
and obtain all other permits, permissions, licences and/or approvals, 
as required by the Laws in relation to the execution of the Works. The 
Contractor shall indemnify and hold the Employer harmless against and 
from the consequences of any failure to do so unless the failure is caused 
by the Employer’s failure to comply with Sub-Clause 2.2 [Assistance];

 (c)  within the time(s) stated in the Specification the Contractor shall 
provide such assistance and all documentation, as described in the 
Specification or otherwise reasonably required by the Employer, so 
as to allow the Employer to obtain any permit, permission, licence or 
approval under sub-paragraph (a) above; and

 (d)  the Contractor shall comply with all permits, permissions, licences 
and/or approvals obtained by the Employer under sub-paragraph (a) 
above.

  If, having complied with sub-paragraph (c) above, the Contractor suffers 
delay and/or incurs Cost as a result of the Employer’s delay or failure to 
obtain any permit, permission, licence or approval under sub-paragraph (a) 
above, the Contractor shall be entitled subject to Sub-Clause 20.2 [Claims 
For Payment and/or EOT] to EOT and/or payment of such Cost Plus Profit.

  If the Employer incurs additional costs as a result of the Contractor’s failure 
to comply with:

 (i) sub-paragraph (c) above; or 

 (ii) sub-paragraph (b) or (d) above, provided that the Employer shall have 
complied with Sub-Clause 2.2 [Assistance],

  the Employer shall be entitled subject to Sub-Clause 20.2 [Claims For 
Payment and/or EOT] to payment of these costs by the Contractor.

1.14
Joint and Several Liability  If the Contractor is a Joint Venture:

 (a) the members of the JV shall be jointly and severally liable to the 
Employer for the performance of the Contractor’s obligations under 
the Contract;

 (b) the JV leader shall have authority to bind the Contractor and each 
member of the JV; and

 (c) neither the members nor (if known) the scope and parts of the Works 
to be carried out by each member nor the legal status of the JV shall 
be altered without the prior consent of the Employer (but such consent 
shall not relieve the altered JV from any liability under sub-paragraph 
(a) above).

1.15
Limitation of Liability  Neither Party shall be liable to the other Party for loss of use of any Works, 

loss of profit, loss of any contract or for any indirect or consequential loss 
or damage which may be suffered by the other Party in connection with the 
Contract, other than under:

 (a)  Sub-Clause 8.8 [Delay Damages];

 (b) sub-paragraph (c) of Sub-Clause 13.3.1 [Variation by Instruction];

 (c) Sub-Clause 15.7 [Payment after Termination for Employer’s 
Convenience];

 (d) Sub-Clause 16.4 [Payment after Termination by Contractor];

 (e) Sub-Clause 17.3 [Intellectual and Industrial Property Rights];

 (f) the first paragraph of Sub-Clause 17.4 [Indemnities by Contractor]; 
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and

 (g) Sub-Clause 17.5 [Indemnities by Employer].

  The total liability of the Contractor to the Employer under or in 
connection with the Contract, other than:

 (i) under Sub-Clause 2.6 [Employer-Supplied Materials and Employer’s 
Equipment];

 (ii) under Sub-Clause 4.19 [Temporary Utilities]; 

 (iii) under Sub-Clause 17.3 [Intellectual and Industrial Property Rights]; 
and 

 (iv) under the first paragraph of Sub-Clause 17.4 [Indemnities by 
Contractor],

  shall not exceed the sum stated in the Contract Data or (if a sum is not so 
stated) the Accepted Contract Amount.

  This Sub-Clause shall not limit liability in any case of fraud, gross negligence, 
deliberate default or reckless misconduct by the defaulting Party.

1.16
Contract Termination  Subject to any mandatory requirements under the governing law of the 

Contract, termination of the Contract under any Sub-Clause of these 
Conditions shall require no action of whatsoever kind by either Party other 
than as stated in the Sub-Clause.

2The Employer
2.1
Right of Access to the Site  The Employer shall give the Contractor right of access to, and possession 

of, all parts of the Site within the time (or times) stated in the Contract Data. 
The right and possession may not be exclusive to the Contractor. If, under 
the Contract, the Employer is required to give (to the Contractor) possession 
of any foundation, structure, plant or means of access, the Employer shall 
do so in the time and manner stated in the Specification. However, the 
Employer may withhold any such right or possession until the Performance 
Security has been received.

  If no such time is stated in the Contract Data, the Employer shall give the 
Contractor right of access to, and possession of, those parts of the Site 
within such times as may be required to enable the Contractor to proceed 
in accordance with the Programme or, if there is no Programme at that time, 
the initial programme submitted under Sub-Clause 8.3 [Programme].

  If the Contractor suffers delay and/or incurs Cost as a result of a failure by 
the Employer to give any such right or possession within such time, the 
Contractor shall be entitled subject to Sub-Clause 20.2 [Claims For Payment 
and/or EOT] to EOT and/or payment of such Cost Plus Profit.

  However, if and to the extent that the Employer’s failure was caused by 
any error or delay by the Contractor, including an error in, or delay in the 
submission of, any of the applicable Contractor’s Documents, the Contractor 
shall not be entitled to such EOT and/or Cost Plus Profit.

2.2
Assistance  If requested by the Contractor, the Employer shall promptly provide 

reasonable assistance to the Contractor so as to allow the Contractor to 
obtain:
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 (a) copies of the Laws of the Country which are relevant to the Contract 
but are not readily available; and

 (b) any permits, permissions, licences or approvals required by the Laws 
of the Country (including information required to be submitted by the 
Contractor in order to obtain such permits, permissions, licences or 
approvals):

  (i) which the Contractor is required to obtain under Sub-Clause 
1.13 [Compliance with Laws]; 

  (ii) for the delivery of Goods, including clearance through customs; 
and

  (iii) for the export of Contractor’s Equipment when it is removed from 
the Site.

2.3
Employer’s Personnel and
Other Contractors  The Employer shall be responsible for ensuring that the Employer’s Personnel 

and the Employer’s other contractors (if any) on or near the Site:

 (a) co-operate with the Contractor’s efforts under Sub-Clause 4.6 
[Co-operation]; and

 (b) comply with the same obligations which the Contractor is required to 
comply with under sub-paragraphs (a) to (e) of Sub-Clause 4.8 [Health 
and Safety Obligations] and under Sub-Clause 4.18 [Protection of the 
Environment].

  The Contractor may require the Employer to remove (or cause to be 
removed) any person of the Employer’s Personnel or of the Employer’s other 
contractors (if any) who is found, based on reasonable evidence, to have 
engaged in corrupt, fraudulent, collusive or coercive practice.

2.4
Employer’s Financial
Arrangements  The Employer’s arrangements for financing the Employer’s obligations under 

the Contract shall be detailed in the Contract Data.

  If the Employer intends to make any material change (affecting the Employer’s 
ability to pay the part of the Contract Price remaining to be paid at that time as 
estimated by the Engineer) to these financial arrangements, or has to do so 
because of changes in the Employer’s financial situation, the Employer shall 
immediately give a Notice to the Contractor with detailed supporting particulars. 

  If the Contractor:

 (a) receives an instruction to execute a Variation with a price greater 
than ten percent (10%) of the Accepted Contract Amount, or the 
accumulated total of Variations exceeds thirty percent (30%) of the 
Accepted Contract Amount;

 (b) does not receive payment in accordance with Sub-Clause 14.7 
[Payment]; or

 (c) becomes aware of a material change in the Employer’s financial 
arrangements of which the Contractor has not received a Notice 
under this Sub-Clause,

  the Contractor may request and the Employer shall, within 28 days 
after receiving this request, provide reasonable evidence that financial 
arrangements have been made and are being maintained which will enable 
the Employer to pay the part of the Contract Price remaining to be paid at 
that time (as estimated by the Engineer).
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2.5
Site Data and 
Items of Reference  The Employer shall have made available to the Contractor for information, 

before the Base Date, all relevant data in the Employer’s possession on 
the topography of the Site and on sub-surface, hydrological, climatic and 
environmental conditions at the Site. The Employer shall promptly make 
available to the Contractor all such data which comes into the Employer’s 
possession after the Base Date. 

  The original survey control points, lines and levels of reference (the “items of 
reference” in these Conditions) shall be specified on the Drawings and/or in 
the Specification or issued to the Contractor by a Notice from the Engineer.

2.6
Employer-Supplied Materials
and Employer’s Equipment  If Employer-Supplied Materials and/or Employer’s Equipment are listed in 

the Specification for the Contractor’s use in the execution of the Works, 
the Employer shall make such materials and/or equipment available to the 
Contractor in accordance with the details, times, arrangements, rates and 
prices stated in the Specification.

  The Contractor shall be responsible for each item of Employer’s Equipment 
whilst any of the Contractor’s Personnel is operating it, driving it, directing it, 
using it, or in control of it.

3The Engineer
3.1
The Engineer  The Employer shall appoint the Engineer, who shall carry out the duties 

assigned to the Engineer in the Contract.

  The Engineer shall be vested with all the authority necessary to act as the 
Engineer under the Contract. 

  If the Engineer is a legal entity, a natural person employed by the Engineer shall 
be appointed and authorised to act on behalf of the Engineer under the Contract. 

  The Engineer (or, if a legal entity, the natural person appointed to act on its 
behalf) shall be:

 (a)  a professional engineer having suitable qualifications, experience and 
competence to act as the Engineer under the Contract; and 

 (b) shall be fluent in the ruling language defined in Sub-Clause 1.4 [Law 
and Language].

  Where the Engineer is a legal entity, the Engineer shall give a Notice to the 
Parties of the natural person (or any replacement) appointed and authorised 
to act on its behalf. The authority shall not take effect until this Notice has 
been received by both Parties. The Engineer shall similarly give a Notice of 
any revocation of such authority.

3.2
Engineer’s Duties
and Authority  Except as otherwise stated in these Conditions, whenever carrying out duties 

or exercising authority, specified in or implied by the Contract, the Engineer shall 
act as a skilled professional and shall be deemed to act for the Employer.
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  The Engineer shall have no authority to amend the Contract or, except as 
otherwise stated in these Conditions, to relieve either Party of any duty, 
obligation or responsibility under or in connection with the Contract.

  The Engineer may exercise the authority attributable to the Engineer as 
specified in or necessarily to be implied from the Contract. If the Engineer is 
required to obtain the consent of the Employer before exercising a specified 
authority, the requirements shall be as stated in the Particular Conditions. 
There shall be no requirement for the Engineer to obtain the Employer’s 
consent before the Engineer exercises his/her authority under Sub-Clause 
3.7 [Agreement or Determination]. The Employer shall not impose further 
constraints on the Engineer’s authority. 

  However, whenever the Engineer exercises a specified authority for which 
the Employer’s consent is required, then (for the purposes of the Contract) 
such consent shall be deemed to have been given.

  Any acceptance, agreement, approval, check, certificate, comment, consent, 
disapproval, examination, inspection, instruction, Notice, No-objection, 
record(s) of meeting, permission, proposal, record, reply, report, request, 
Review, test, valuation, or similar act (including the absence of any such 
act) by the Engineer, the Engineer’s Representative or any assistant shall 
not relieve the Contractor from any duty, obligation or responsibility the 
Contractor has under or in connection with the Contract.

3.3
The Engineer’s
Representative  The Engineer may appoint an Engineer’s Representative and delegate to 

him/her in accordance with Sub-Clause 3.4 [Delegation by the Engineer] 
the authority necessary to act on the Engineer’s behalf at the Site, except to 
replace the Engineer’s Representative.

  The Engineer’s Representative (if appointed) shall comply with 
sub-paragraphs (a) and (b) of Sub-Clause 3.1 [The Engineer] and shall be 
based at the Site for the whole time that the Works are being executed at 
the Site. If the Engineer’s Representative is to be temporarily absent from the 
Site during the execution of the Works, an equivalently qualified, experienced 
and competent replacement shall be appointed by the Engineer, and the 
Contractor shall be given a Notice of such replacement.

3.4
Delegation by 
the Engineer   The Engineer may from time to time assign duties and delegate authority to 

assistants, and may also revoke such assignment or delegation, by giving 
a Notice to the Parties, describing the assigned duties and the delegated 
authority of each assistant. The assignment, delegation or revocation shall 
not take effect until this Notice has been received by both Parties. However, 
the Engineer shall not delegate the authority to:

 (a) act under Sub-Clause 3.7 [Agreement or Determination]; and/or

 (b) issue a Notice to Correct under Sub-Clause 15.1 [Notice to Correct].

  Assistants shall be suitably qualified natural persons, who are experienced 
and competent to carry out these duties and exercise this authority, and who 
are fluent in the language for communications defined in Sub-Clause 1.4 
[Law and Language].

  Each assistant, to whom duties have been assigned or authority has been 
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delegated, shall only be authorised to issue instructions to the Contractor 
to the extent defined by the Engineer’s Notice of delegation under this 
Sub-Clause. Any act by an assistant, in accordance with the Engineer’s 
Notice of delegation, shall have the same effect as though the act had been 
an act of the Engineer. However, if the Contractor questions any instruction 
or Notice given by an assistant, the Contractor may by giving a Notice refer 
the matter to the Engineer. The Engineer shall be deemed to have confirmed 
the assistant’s instruction or Notice if the Engineer does not respond, within 
7 days after receiving the Contractor’s Notice, reversing or varying the 
assistant’s instruction or Notice (as the case may be).

3.5
Engineer’s Instructions  The Engineer may issue to the Contractor (at any time) instructions which 

may be necessary for the execution of the Works, all in accordance with the 
Contract. The Contractor shall only take instructions from the Engineer, or 
from the Engineer’s Representative (if appointed) or an assistant to whom 
the appropriate authority to give instruction has been delegated under 
Sub-Clause 3.4 [Delegation by the Engineer].

  Subject to the following provisions of this Sub-Clause, the Contractor 
shall comply with the instructions given by the Engineer or the Engineer’s 
Representative (if appointed) or delegated assistant, on any matter related 
to the Contract. 

  If an instruction states that it constitutes a Variation, Sub-Clause 13.3.1 
[Variation by Instruction] shall apply.

  If not so stated, and the Contractor considers that the instruction:

 (a) constitutes a Variation (or involves work that is already part of an 
existing Variation); or

 (b) does not comply with applicable Laws or will reduce the safety of the 
Works or is technically impossible

  the Contractor shall immediately, and before commencing any work related 
to the instruction, give a Notice to the Engineer with reasons. If the Engineer 
does not respond within 7 days after receiving this Notice, by giving a Notice 
confirming, reversing or varying the instruction, the Engineer shall be deemed 
to have revoked the instruction. Otherwise the Contractor shall comply with 
and be bound by the terms of the Engineer’s response.

3.6
Replacement of
the Engineer  If the Employer intends to replace the Engineer, the Employer shall, not less 

than 42 days before the intended date of replacement, give a Notice to the 
Contractor of the name, address and relevant experience of the intended 
replacement Engineer. 

  If the Contractor does not respond within 14 days after receiving this Notice, 
by giving a Notice stating an objection to such replacement with reasons, 
the Contractor shall be deemed to have accepted the replacement.

  The Employer shall not replace the Engineer with a person (whether a 
legal entity or a natural person) against whom the Contractor has raised 
reasonable objection by a Notice under this Sub-Clause.

  If the Engineer is unable to act as a result of death, illness, disability or 
resignation (or, in the case of an entity, the Engineer becomes unable or 
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unwilling to carry out any of its duties, other than for a cause attributable 
to the Employer) the Employer shall be entitled to immediately appoint a 
replacement by giving a Notice to the Contractor with reasons and the name, 
address and relevant experience of the replacement. This appointment shall 
be treated as a temporary appointment until this replacement is accepted by 
the Contractor, or another replacement is appointed, under this Sub-Clause.

3.7
Agreement or Determination When carrying out his/her duties under this Sub-Clause, the Engineer shall act 

neutrally between the Parties and shall not be deemed to act for the Employer.

  Whenever these Conditions provide that the Engineer shall proceed under 
this Sub-Clause to agree or determine any matter or Claim, the following 
procedure shall apply:

 3.7.1 Consultation to reach agreement

  The Engineer shall consult with both Parties jointly and/or separately, and 
shall encourage discussion between the Parties in an endeavour to reach 
agreement. The Engineer shall commence such consultation promptly 
to allow adequate time to comply with the time limit for agreement under 
Sub-Clause 3.7.3 [Time limits]. Unless otherwise proposed by the Engineer 
and agreed by both Parties, the Engineer shall provide both Parties with a 
record of the consultation. 

  If agreement is achieved, within the time limit for agreement under Sub-Clause 
3.7.3 [Time limits], the Engineer shall give a Notice to both Parties of the 
agreement, which agreement shall be signed by both Parties. This Notice 
shall state that it is a “Notice of the Parties’ Agreement” and shall include a 
copy of the agreement. 

  If:

 (a) no agreement is achieved within the time limit for agreement under 
Sub-Clause 3.7.3 [Time limits]; or 

 (b) both Parties advise the Engineer that no agreement can be achieved 
within this time limit

  whichever is the earlier, the Engineer shall give a Notice to the Parties 
accordingly and shall immediately proceed as specified under Sub-Clause 
3.7.2 [Engineer’s Determination].

 3.7.2 Engineer’s Determination

  The Engineer shall make a fair determination of the matter or Claim, in 
accordance with the Contract, taking due regard of all relevant circumstances.

  Within the time limit for determination under Sub-Clause 3.7.3 [Time limits], 
the Engineer shall give a Notice to both Parties of his/her determination. 
This Notice shall state that it is a “Notice of the Engineer’s Determination”, 
and shall describe the determination in detail with reasons and detailed 
supporting particulars.

 3.7.3 Time limits 

  The Engineer shall give the Notice of agreement, if agreement is achieved, 
within 42 days or within such other time limit as may be proposed by the 
Engineer and agreed by both Parties (the “time limit for agreement” in these 
Conditions), after:
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 (a) in the case of a matter to be agreed or determined (not a Claim), the 
date of commencement of the time limit for agreement as stated in the 
applicable Sub-Clause of these Conditions;

 (b) in the case of a Claim under sub-paragraph (c) of Sub-Clause 20.1 
[Claims], the date the Engineer receives a Notice under Sub-Clause 
20.1 from the claiming Party; or 

 (c)  in the case of a Claim under sub-paragraph (a) or (b) of Sub-Clause 
20.1 [Claims], the date the Engineer receives:

  (i)  a fully detailed Claim under Sub-Clause 20.2.4 [Fully Detailed 
Claim]; or

  (ii) in the case of a Claim under Sub-Clause 20.2.6 [Claims of 
continuing effect], an interim or final fully detailed Claim (as the 
case may be).

  The Engineer shall give the Notice of his/her determination within 42 days 
or within such other time limit as may be proposed by the Engineer and 
agreed by both Parties (the “time limit for determination” in these Conditions), 
after the date corresponding to his/her obligation to proceed under the last 
paragraph of Sub-Clause 3.7.1 [Consultation to reach agreement].

  If the Engineer does not give the Notice of agreement or determination within 
the relevant time limit:

 (i)  in the case of a Claim, the Engineer shall be deemed to have given a 
determination rejecting the Claim; or

 (ii)  in the case of a matter to be agreed or determined, the matter shall 
be deemed to be a Dispute which may be referred by either Party to the 
DAAB for its decision under Sub-Clause 21.4 [Obtaining DAAB’s Decision] 
without the need for a NOD (and Sub-Clause 3.7.5 [Dissatisfaction with 
Engineers determination] and sub-paragraph (a) of Sub-Clause 21.4.1 
[Reference of a Dispute to the DAAB] shall not apply).

 3.7.4 Effect of the agreement or determination 

  Each agreement or determination shall be binding on both Parties (and shall 
be complied with by the Engineer) unless and until corrected under this 
Sub-Clause or, in the case of a determination, it is revised under Clause 21 
[Disputes and Arbitration]. 

  If an agreement or determination concerns the payment of an amount from 
one Party to the other Party, the Contractor shall include such an amount 
in the next Statement and the Engineer shall include such amount in the 
Payment Certificate that follows that Statement.

  If, within 14 days after giving or receiving the Engineer’s Notice of agreement 
or determination, any error of a typographical or clerical or arithmetical nature 
is found:

 (a) by the Engineer: then he/she shall immediately advise the Parties 
accordingly; or

 (b) by a Party: then that Party shall give a Notice to the Engineer, stating 
that it is given under this Sub-Clause 3.7.4 and clearly identifying the 
error. If the Engineer does not agree there was an error, he/she shall 
immediately advise the Parties accordingly. 

  The Engineer shall within 7 days of finding the error, or receiving a Notice 
under sub-paragraph (b) above (as the case may be), give a Notice to 
both Parties of the corrected agreement or determination. Thereafter, the 
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corrected agreement or determination shall be treated as the agreement or 
determination for the purpose of these Conditions.

 3.7.5 Dissatisfaction with Engineer’s determination

  If either Party is dissatisfied with a determination of the Engineer:

 (a) the dissatisfied Party may give a NOD to the other Party, with a copy 
to the Engineer;

 (b) this NOD shall state that it is a “Notice of Dissatisfaction with the 
Engineer’s Determination” and shall set out the reason(s) for 
dissatisfaction; 

 (c) this NOD shall be given within 28 days after receiving the Engineer’s 
Notice of the determination under Sub-Clause 3.7.2 [Engineer’s 
Determination] or, if applicable, his/her Notice of the corrected 
determination under Sub-Clause 3.7.4 [Effect of the agreement or 
determination] (or, in the case of a deemed determination rejecting 
the Claim, within 28 days after the time limit for determination under 
Sub-Clause 3.7.3 [Time limits] has expired); and

 (d) thereafter, either Party may proceed under Sub-Clause 21.4 [Obtaining 
DAAB’s Decision].

  If no NOD is given by either Party within the period of 28 days stated in 
sub-paragraph (c) above, the determination of the Engineer shall be deemed 
to have been accepted by both Parties and shall be final and binding on 
them.

  If the dissatisfied Party is dissatisfied with only part(s) of the Engineer’s 
determination:

 (i) this part(s) shall be clearly identified in the NOD;

 (ii) this part(s), and any other parts of the determination that are affected 
by such part(s) or rely on such part(s) for completeness, shall be 
deemed to be severable from the remainder of the determination; and

 (iii)  the remainder of the determination shall become final and binding on 
both Parties as if the NOD had not been given.

  In the event that a Party fails to comply with an agreement of the Parties under 
this Sub-Clause 3.7 or a final and binding determination of the Engineer, the 
other Party may, without prejudice to any other rights it may have, refer the 
failure itself directly to arbitration under Sub-Clause 21.6 [Arbitration] in which 
case the first and the third paragraphs of Sub-Clause 21.7 [Failure to Comply 
with DAAB’s Decision] shall apply to such reference in the same manner as 
these paragraphs apply to a final and binding decision of the DAAB.

3.8
Meetings  The Engineer or the Contractor’s Representative may require the other to 

attend a management meeting to discuss arrangements for future work and/
or other matters in connection with execution of the Works. 

  The Employer’s other contractors, the personnel of legally constituted public 
authorities and/or private utility companies, and/or Subcontractors may 
attend any such meeting, if requested by the Engineer or the Contractor’s 
Representative. 

  The Engineer shall keep a record of each management meeting and supply 
copies of the record to those attending and to the Employer. At any such 
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meeting, and in the record, responsibilities for any actions to be taken shall 
be in accordance with the Contract.

4The Contractor
4.1
Contractor’s
General Obligations  The Contractor shall execute the Works in accordance with the Contract. The 

Contractor undertakes that the execution of the Works and the completed 
Works will be in accordance with the documents forming the Contract, as 
altered or modified by Variations.

  The Contractor shall provide the Plant (and spare parts, if any) and Contractor’s 
Documents specified in the Contract, and all Contractor’s Personnel, Goods, 
consumables and other things and services, whether of a temporary or permanent 
nature, required to fulfil the Contractor’s obligations under the Contract.

  The Contractor shall be responsible for the adequacy, stability and safety of 
all the Contractor’s operations and activities, of all methods of construction 
and of all the Temporary Works. Except to the extent specified in the 
Contract, the Contractor:

 (i)  shall be responsible for all Contractor’s Documents, Temporary 
Works, and such design of each item of Plant and Materials as is 
required for the item to be in accordance with the Contract; and 

 (ii)  shall not otherwise be responsible for the design or specification of 
the Permanent Works.

  The Contractor shall, whenever required by the Engineer, submit details of 
the arrangements and methods which the Contractor proposes to adopt for 
the execution of the Works. No significant alteration to these arrangements 
and methods shall be made without this alteration having been submitted to 
the Engineer.

  If the Contract specifies that the Contractor shall design any part of the 
Permanent Works, then unless otherwise stated in the Particular Conditions:

 (a) the Contractor shall prepare, and submit to the Engineer for Review, 
the Contractor’s Documents for this part (and any other documents 
necessary to complete and implement the design during the execution 
of the Works and to instruct the Contractor’s Personnel);

 (b) these Contractor’s Documents shall be in accordance with the 
Specification and Drawings and shall include additional information 
required by the Engineer to add to the Drawings for co-ordination of 
each Party’s designs. If the Engineer instructs that further Contractor’s 
Documents are reasonably required to demonstrate that the Contractor’s 
design complies with the Contract, the Contractor shall prepare and 
submit them promptly to the Engineer at the Contractor’s cost;

 (c) construction of this part shall not commence until a Notice of 
No-objection is given (or is deemed to have been given) by the 
Engineer under sub-paragraph (i) of Sub-Clause 4.4.1 [Preparation 
and Review] for all the Contractor’s Documents which are relevant to 
its design, and construction of such part shall be in accordance with 
these Contractor’s Documents; 

 (d) the Contractor may modify any design or Contractor’s Documents 
which have previously been submitted for Review, by giving a Notice 
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to the Engineer with reasons. If the Contractor has commenced 
construction of the part of the Works to which such design or 
Contractor’s Documents are relevant, work on this part shall be 
suspended, the provisions of Sub-Clause 4.4.1 [Preparation and 
Review] shall apply as if the Engineer had given a Notice in respect of 
the Contractor’s Documents under sub-paragraph (ii) of Sub-Clause 
4.4.1, and work shall not resume until a Notice of No-objection is 
given (or is deemed to have been given) by the Engineer for the 
revised documents;

 (e) the Contractor shall be responsible for this part and it shall, when the 
Works are completed, be fit for such purpose(s) for which the part is 
intended as are specified in the Contract (or, where no purpose(s) are 
so defined and described, fit for their ordinary purpose(s)); 

 (f) in addition to the Contractor’s undertaking above, the Contractor 
undertakes that the design and the Contractor’s Documents for this 
part will comply with the technical standards stated in the Specification 
and Laws (in force when the Works are taken over under Clause 10 
[Employer’s Taking Over]) and in accordance with the documents 
forming the Contract, as altered or modified by Variations;

 (g) if Sub-Clause 4.4.2 [As-built Records] and/or Sub-Clause 4.4.3 
[Operation and Maintenance Manuals] apply, the Contractor shall 
submit to the Engineer the Contractor’s Documents for this part in 
accordance with such Sub-Clause(s) and in sufficient detail for the 
Employer to operate, maintain, dismantle, reassemble, adjust and 
repair this part; and

 (h) if Sub-Clause 4.5 [Training] applies, the Contractor shall carry out 
training of the Employer’s Personnel in the operation and maintenance 
of this part.

4.2
Performance Security   The Contractor shall obtain (at the Contractor’s cost) a Performance Security 

to secure the Contractor’s proper performance of the Contract, in the 
amount and currencies stated in the Contract Data. If no amount is stated in 
the Contract Data, this Sub-Clause shall not apply.

 4.2.1 Contractor’s obligations

  The Contractor shall deliver the Performance Security to the Employer, 
with a copy to the Engineer, within 28 days after receiving the Letter of 
Acceptance. The Performance Security shall be issued by an entity and from 
within a country (or other jurisdiction) to which the Employer gives consent 
and shall be in the form annexed to the Particular Conditions, or in another 
form agreed by the Employer (but such consent and/or agreement shall not 
relieve the Contractor from any obligation under this Sub-Clause).

  The Contractor shall ensure that the Performance Security remains valid and 
enforceable until the issue of the Performance Certificate and the Contractor 
has complied with Sub-Clause 11.11 [Clearance of Site]. If the terms of 
the Performance Security specify an expiry date, and the Contractor has 
not become entitled to receive the Performance Certificate by the date 28 
days before the expiry date, the Contractor shall extend the validity of the 
Performance Security until the issue of the Performance Certificate and the 
Contractor has complied with Sub-Clause 11.11 [Clearance of Site].

  Whenever Variations and/or adjustments under Clause 13 [Variations and 
Adjustments] result in an accumulative increase or decrease of the Contract 
Price by more than twenty percent (20%) of the Accepted Contract Amount:
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 (a)  in the case of such an increase, at the Employer’s request the 
Contractor shall promptly increase the amount of the Performance 
Security in that currency by a percentage equal to the accumulative 
increase. If the Contractor incurs Cost as a result of this Employer’s 
request, Sub-Clause 13.3.1 [Variation by Instruction] shall apply as if 
the increase had been instructed by the Engineer; or

 (b) in the case of such a decrease, subject to the Employer’s prior consent 
the Contractor may decrease the amount of the Performance Security 
in that currency by a percentage equal to the accumulative decrease.

 4.2.2 Claims under the Performance Security

  The Employer shall not make a claim under the Performance Security, except 
for amounts to which the Employer is entitled under the Contract in the event 
of: 

 (a) failure by the Contractor to extend the validity of the Performance 
Security, as described in this Sub-Clause, in which event the Employer 
may claim the full amount (or, in the case of previous reduction(s), the 
full remaining amount) of the Performance Security;

 (b) failure by the Contractor to pay the Employer an amount due, as agreed 
or determined under Sub-Clause 3.7 [Agreement or Determination] or 
agreed or decided under Clause 21 [Disputes and Arbitration], within 
42 days after the date of the agreement or determination or decision 
or arbitral award (as the case may be);

 (c) failure by the Contractor to remedy a default stated in a Notice given 
under Sub-Clause 15.1 [Notice to Correct] within 42 days or other 
time (if any) stated in the Notice; 

 (d) circumstances which entitle the Employer to terminate the Contract 
under Sub-Clause 15.2 [Termination for Contractor’s Default], 
irrespective of whether a Notice of termination has been given; or

 (e) if under Sub-Clause 11.5 [Remedying of Defective Work off Site] the 
Contractor removes any defective or damaged Plant from the Site, 
failure by the Contractor to repair such Plant, return it to the Site, 
reinstall it and retest it by the date of expiry of the relevant duration 
stated in the Contractor’s Notice (or other date agreed by the 
Employer).

  The Employer shall indemnify and hold the Contractor harmless against and 
from all damages, losses and expenses (including legal fees and expenses) 
resulting from a claim under the Performance Security to the extent that the 
Employer was not entitled to make the claim.

  Any amount which is received by the Employer under the Performance 
Security shall be taken into account:

 (i) in the Final Payment Certificate under Sub-Clause 14.13 [Issue of 
FPC]; or 

 (ii)  if the Contract is terminated, in payment due to the Contractor 
under Sub-Clause 15.4 [Payment after Termination for Contractor’s 
Default], Sub-Clause 15.7 [Payment after Termination for Employer’s 
Convenience], Sub-Clause 16.4 [Payment after Termination by 
Contractor], Sub-Clause 18.5 [Optional Termination], or Sub-Clause 
18.6 [Release from Performance under the Law] (as the case may be).

 4.2.3 Return of the Performance Security

  The Employer shall return the Performance Security to the Contractor:
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 (a) within 21 days after the issue of the Performance Certificate and the 
Contractor has complied with Sub-Clause 11.11 [Clearance of Site]; 
or 

 (b) promptly after the date of termination if the Contract is terminated 
in accordance with Sub-Clause 15.5 [Termination for Employer’s 
Convenience], Sub-Clause 16.2 [Termination by Contractor], 
Sub-Clause 18.5 [Optional Termination] or Sub-Clause 18.6 [Release 
from Performance under the Law].

4.3
Contractor’s
Representative  The Contractor shall appoint the Contractor’s Representative and shall give 

him/her all authority necessary to act on the Contractor’s behalf under the 
Contract, except to replace the Contractor’s Representative.

  The Contractor’s Representative shall be qualified, experienced and 
competent in the main engineering discipline applicable to the Works and 
fluent in the language for communications defined in Sub-Clause 1.4 [Law 
and Language].

  Unless the Contractor’s Representative is named in the Contract, the 
Contractor shall, before the Commencement Date, submit to the Engineer 
for consent the name and particulars of the person the Contractor proposes 
to appoint as Contractor’s Representative. If consent is withheld or 
subsequently revoked, or if the appointed person fails to act as Contractor’s 
Representative, the Contractor shall similarly submit the name and particulars 
of another suitable replacement for such appointment. If the Engineer does 
not respond within 28 days after receiving this submission, by giving a 
Notice to the Contractor objecting to the proposed person or replacement, 
the Engineer shall be deemed to have given his/her consent.

  The Contractor shall not, without the Engineer’s prior consent, revoke the 
appointment of the Contractor’s Representative or appoint a replacement 
(unless the Contractor’s Representative is unable to act as a result of death, 
illness, disability or resignation, in which case his/her appointment shall be 
deemed to have been revoked with immediate effect and the appointment 
of a replacement shall be treated as a temporary appointment until the 
Engineer gives his/her consent to this replacement, or another replacement 
is appointed, under this Sub-Clause).

  The whole time of the Contractor’s Representative shall be given to 
directing the Contractor’s performance of the Contract. The Contractor’s 
Representative shall act for and on behalf of the Contractor at all times 
during the performance of the Contract, including issuing and receiving all 
Notices and other communications under Sub-Clause 1.3 [Notices and 
Other Communications] and for receiving instructions under Sub-Clause 3.5 
[Engineer’s Instructions].

  The Contractor’s Representative shall be based at the Site for the whole 
time that the Works are being executed at the Site. If the Contractor’s 
Representative is to be temporarily absent from the Site during the execution 
of the Works, a suitable replacement shall be temporarily appointed, subject 
to the Engineer’s prior consent.

  The Contractor’s Representative may delegate any powers, functions and 
authority except:
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 (a) the authority to issue and receive Notices and other communications 
under Sub-Clause 1.3 [Notices and Other Communications]; and

 (b) the authority to receive instructions under Sub-Clause 3.5 [Engineer’s 
Instructions]),

  to any suitably competent and experienced person and may at any time 
revoke the delegation. Any delegation or revocation shall not take effect until 
the Engineer has received a Notice from the Contractor’s Representative, 
naming the person, specifying the powers, functions and authority being 
delegated or revoked, and stating the timing of the delegation or revocation.

  All these persons shall be fluent in the language for communications defined 
in Sub-Clause 1.4 [Law and Language].

4.4
Contractor’s
Documents 4.4.1 Preparation and Review

  The Contractor’s Documents shall comprise the documents:

 (a) stated in the Specification;

 (b) required to satisfy all permits, permissions, licences and other 
regulatory approvals which are the Contractor’s responsibility under 
Sub-Clause 1.13 [Compliance with Laws]; 

 (c) described in Sub-Clause 4.4.2 [As-Built Records] and Sub-Clause 
4.4.3 [Operation and Maintenance Manuals], where applicable; and

 (d) required under sub-paragraph (a) of Sub-Clause 4.1 [Contractor’s 
General Obligations], where applicable. 

  Unless otherwise stated in the Specification, the Contractor’s Documents 
shall be written in the language for communications defined in Sub-Clause 
1.4 [Law and Language].

  The Contractor shall prepare all Contractor’s Documents and the Employer’s 
Personnel shall have the right to inspect the preparation of all these 
documents, wherever they are being prepared.

  If the Specification or these Conditions specify that a Contractor’s Document 
is to be submitted to the Engineer for Review, it shall be submitted accordingly, 
together with a Notice from the Contractor stating that the Contractor’s 
Document is ready for Review and that it complies with the Contract.

  The Engineer shall, within 21 days after receiving the Contractor’s Document 
and this Notice from the Contractor, give a Notice to the Contractor:

 (i) of No-objection (which may include comments concerning minor 
matters which will not substantially affect the Works); or 

 (ii) that the Contractor’s Document fails (to the extent stated) to comply 
with the Contract, with reasons.

  If the Engineer gives no Notice within this period of 21 days, the Engineer 
shall be deemed to have given a Notice of No-objection to the Contractor’s 
Document.

  After receiving a Notice under sub-paragraph (ii), above, the Contractor shall 
revise the Contractor’s Document and resubmit it to the Engineer for Review 
in accordance with this Sub-Clause and the period of 21 days for Review 
shall be calculated from the date that the Engineer receives it.
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 4.4.2 As-Built Records

  If no as-built records to be prepared by the Contractor are stated in the 
Specification, this Sub-Clause shall not apply.

  The Contractor shall prepare, and keep up-to-date, a complete set of 
“as-built” records of the execution of the Works, showing the exact as-built 
locations, sizes and details of the work as executed by the Contractor. The 
format, referencing system, system of electronic storage and other relevant 
details of the as-built records shall be as stated in the Specification (if not 
stated, as acceptable to the Engineer). These records shall be kept on the 
Site and shall be used exclusively for the purposes of this Sub-Clause. 

  The as-built records shall be submitted to the Engineer for Review, and 
the Works shall not be considered to be completed for the purposes of 
taking-over under Sub-Clause 10.1 [Taking Over the Works and Sections] 
until the Engineer has given (or is deemed to have given) a Notice of 
No-objection under sub-paragraph (i) of Sub-Clause 4.4.1 [Preparation and 
Review].

  The number of copies of as-built records to be submitted by the Contractor 
under this Sub-Clause shall be as required under Sub-Clause 1.8 [Care and 
Supply of Documents].

 4.4.3 Operation and Maintenance Manuals

  If no operation and maintenance manuals to be prepared by the Contractor 
are stated in the Specification, this Sub-Clause shall not apply.

  The Contractor shall prepare, and keep up-to-date, the operation and 
maintenance manuals in the format and other relevant details as stated in 
the Specification.

  The operation and maintenance manuals shall be submitted to the Engineer 
for Review, and the Works shall not be considered to be completed for the 
purposes of taking-over under Sub-Clause 10.1 [Taking Over the Works and 
Sections] until the Engineer has given (or is deemed to have given) a Notice 
of No-objection under sub-paragraph (i) of Sub-Clause 4.4.1 [Preparation 
and Review].

4.5
Training  If no training of employees of the Employer (and/or other identified personnel) 

by the Contractor is stated in the Specification, this Sub-Clause shall not 
apply.

  The Contractor shall carry out training of the Employer’s employees (and/
or other personnel identified in the Specification) in the operation and 
maintenance of the Works, and any other aspect of the Works, to the extent 
stated in the Specification. The timing of the training shall be as stated in the 
Specification (if not stated, as acceptable to the Employer). The Contractor 
shall provide qualified and experienced training staff, training facilities and all 
training materials as necessary and/or as stated in the Specification.

  If the Specification specifies training which is to be carried out before taking 
over, the Works shall not be considered to be completed for the purposes 
of taking over under Sub-Clause 10.1 [Taking Over the Works and Sections] 
until this training has been completed in accordance with the Specification.
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4.6
Co-operation  The Contractor shall, as stated in the Specification or as instructed by the 

Engineer, co-operate with and allow appropriate opportunities for carrying 
out work by:

 (a) the Employer’s Personnel;

 (b) any other contractors employed by the Employer; and

 (c) the personnel of any legally constituted public authorities and private 
utility companies,

  who may be employed in the carrying out, on or near the Site, of any work 
not included in the Contract. Such appropriate opportunities may include 
the use of Contractor’s Equipment, Temporary Works, access arrangements 
which are the responsibility of the Contractor, and/or other Contractor’s 
facilities or services on the Site.

  The Contractor shall be responsible for the Contractor’s construction 
activities on the Site, and shall use all reasonable endeavours to co-ordinate 
these activities with those of other contractors to the extent (if any) stated in 
the Specification or as instructed by the Engineer.

  If the Contractor suffers delay and/or incurs Cost as a result of an instruction 
under this Sub-Clause, to the extent (if any) that co-operation, allowance 
of opportunities and coordination was Unforeseeable having regard to 
that stated in the Specification, the Contractor shall be entitled subject to 
Sub-Clause 20.2 [Claims For Payment and/or EOT] to EOT and/or payment 
of such Cost Plus Profit.

4.7
Setting Out  The Contractor shall set out the Works in relation to the items of reference 

under Sub-Clause 2.5 [Site Data and Items of Reference]. 

 4.7.1 Accuracy

  The Contractor shall:

 (a) verify the accuracy of all these items of reference before they are used 
for the Works;

 (b) promptly deliver the results of each verification to the Engineer; 

 (c) rectify any error in the positions, levels, dimensions or alignment of the 
Works; and

 (d) be responsible for the correct positioning of all parts of the Works.

 4.7.2 Errors

  If the Contractor finds an error in any items of reference, the Contractor shall 
give a Notice to the Engineer describing it:

 (a) within the period stated in the Contract Data (if not stated, 28 days) 
calculated from the Commencement Date, if the items of reference 
are specified on the Drawings and/or in the Specification; or

 (b) as soon as practicable after receiving the items of reference, if they 
are issued by the Engineer under Sub-Clause 2.5 [Site Data and Items 
of Reference].

 4.7.3 Agreement or Determination of rectification measures, delay and/or Cost

  After receiving a Notice from the Contractor under Sub-Clause 4.7.2 
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[Errors], the Engineer shall proceed under Sub-Clause 3.7 [Agreement or 
Determination] to agree or determine:

 (a) whether or not there is an error in the items of reference;

 (b) whether or not (taking account of cost and time) an experienced 
contractor exercising due care would have discovered such an error 

  • when examining the Site, the Drawings and the Specification 
before submitting the Tender; or

  • if the items of reference are specified on the Drawings and/or in 
the Specification and the Contractor’s Notice is given after the 
expiry of the period stated in sub-paragraph (a) of Sub-Clause 
4.7.2; and

 (c) what measures (if any) the Contractor is required to take to rectify the 
error

  (and, for the purpose of Sub-Clause 3.7.3 [Time limits], the date the Engineer 
receives the Contractor’s Notice under Sub-Clause 4.7.2 [Errors] shall be the 
date of commencement of the time limit for agreement under Sub-Clause 
3.7.3).

  If, under sub-paragraph (b) above, an experienced contractor would not 
have discovered the error:

 (i) Sub-Clause 13.3.1 [Variation by Instruction] shall apply to the 
measures that the Contractor is required to take (if any); and

 (ii) if the Contractor suffers delay and/or incurs Cost as a result of the 
error, the Contractor shall be entitled subject to Sub-Clause 20.2 
[Claims For Payment and/or EOT] to EOT and/or payment of such 
Cost Plus Profit.

4.8
Health and Safety
Obligations  The Contractor shall:

 (a) comply with all applicable health and safety regulations and Laws;

 (b) comply with all applicable health and safety obligations specified in 
the Contract;

 (c) comply with all directives issued by the Contractor’s health and 
safety officer (appointed under Sub-Clause 6.7 [Health and Safety of 
Personnel]);

 (d) take care of the health and safety of all persons entitled to be on the 
Site and other places (if any) where the Works are being executed;

 (e) keep the Site, Works (and the other places (if any) where the Works 
are being executed) clear of unnecessary obstruction so as to avoid 
danger to these persons;

 (f) provide fencing, lighting, safe access, guarding and watching of:

  (i) the Works, until the Works are taken over under Clause 10 
[Employer’s Taking Over]; and

  (ii) any part of the Works where the Contractor is executing 
outstanding works or remedying any defects during the DNP; 
and 

 (g) provide any Temporary Works (including roadways, footways, guards 
and fences) which may be necessary, because of the execution of the 
Works, for the use and protection of the public and of owners and 
occupiers of adjacent land and property.

  Within 21 days of the Commencement Date and before commencing any 
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construction on the Site, the Contractor shall submit to the Engineer for 
information a health and safety manual which has been specifically prepared 
for the Works, the Site and other places (if any) where the Contractor intends 
to execute the Works. This manual shall be in addition to any other similar 
document required under applicable health and safety regulations and Laws. 

  The health and safety manual shall set out all the health and safety 
requirements:

 (i) stated in the Specification;

 (ii) that comply with all the Contractor’s health and safety obligations 
under the Contract; and 

 (iii) that are necessary to effect and maintain a healthy and safe working 
environment for all persons entitled to be on the Site and other places 
(if any) where the Works are being executed. 

  This manual shall be revised as necessary by the Contractor or the 
Contractor’s health and safety officer, or at the reasonable request of the 
Engineer. Each revision of the manual shall be submitted promptly to the 
Engineer.

  In addition to the reporting requirement of sub-paragraph (g) of Sub-Clause 
4.20 [Progress Reports], the Contractor shall submit to the Engineer details of 
any accident as soon as practicable after its occurrence and, in the case of an 
accident causing serious injury or death, shall inform the Engineer immediately. 

  The Contractor shall, as stated in the Specification and as the Engineer may 
reasonably require, maintain records and make reports (in compliance with 
the applicable health and safety regulations and Laws) concerning the health 
and safety of persons and any damage to property.

4.9
Quality Management and
Compliance Verification
Systems 4.9.1 Quality Management System

  The Contractor shall prepare and implement a QM System to demonstrate 
compliance with the requirements of the Contract. The QM System shall be 
specifically prepared for the Works and submitted to the Engineer within 28 
days of the Commencement Date. Thereafter, whenever the QM System is 
updated or revised, a copy shall promptly be submitted to the Engineer. 

  The QM System shall be in accordance with the details stated in the 
Specification (if any) and shall include the Contractor’s procedures:

 (a) to ensure that all Notices and other communications under Sub-Clause 
1.3 [Notices and Other Communications], Contractor’s Documents, 
as-built records (if applicable), operation and maintenance manuals 
(if applicable), and contemporary records can be traced, with full 
certainty, to the Works, Goods, work, workmanship or test to which 
they relate;

 (b) to ensure proper coordination and management of interfaces between 
the stages of execution of the Works, and between Subcontractors; 
and

 (c) for the submission of Contractor’s Documents to the Engineer for 
Review.
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  The Engineer may Review the QM System and may give a Notice to the 
Contractor stating the extent to which it does not comply with the Contract. 
Within 14 days after receiving this Notice, the Contractor shall revise the QM 
System to rectify such non-compliance. If the Engineer does not give such 
a Notice within 21 days of the date of submission of the QM System, the 
Engineer shall be deemed to have given a Notice of No-objection.

  The Engineer may, at any time, give a Notice to the Contractor stating the 
extent to which the Contractor is failing to correctly implement the QM 
System to the Contractor’s activities under the Contract. After receiving this 
Notice, the Contractor shall immediately remedy such failure.

  The Contractor shall carry out internal audits of the QM System regularly, and 
at least once every 6 months. The Contractor shall submit to the Engineer 
a report listing the results of each internal audit within 7 days of completion. 
Each report shall include, where appropriate, the proposed measures to 
improve and/or rectify the QM System and/or its implementation.

  If the Contractor is required by the Contractor’s quality assurance certification 
to be subject to external audit, the Contractor shall immediately give a Notice 
to the Engineer describing any failing(s) identified in any external audit. If the 
Contractor is a JV, this obligation shall apply to each member of the JV.

  4.9.2 Compliance Verification System

  The Contractor shall prepare and implement a Compliance Verification 
System to demonstrate that the design (if any), Materials, Employer-Sup-
plied Materials (if any), Plant, work and workmanship comply in all respects 
with the Contract.

  The Compliance Verification System shall be in accordance with the details 
stated in the Specification (if any) and shall include a method for reporting the 
results of all inspections and tests carried out by the Contractor. In the event 
that any inspection or test identifies a non-compliance with the Contract, 
Sub-Clause 7.5 [Defects and Rejection] shall apply.

  The Contractor shall prepare and submit to the Engineer a complete set 
of compliance verification documentation for the Works or Section (as the 
case may be), fully compiled and collated in the manner described in the 
Specification or, if not so described, in a manner acceptable to the Engineer.

 4.9.3 General provision

  Compliance with the QM System and/or Compliance Verification System 
shall not relieve the Contractor from any duty, obligation or responsibility 
under or in connection with the Contract.

4.10
Use of Site Data  The Contractor shall be responsible for interpreting all data referred to under 

Sub-Clause 2.5 [Site Data and Items of Reference].

  To the extent which was practicable (taking account of cost and time), the 
Contractor shall be deemed to have obtained all necessary information as to 
risks, contingencies and other circumstances which may influence or affect the 
Tender or Works. To the same extent, the Contractor shall be deemed to have 
inspected and examined the Site, access to the Site, its surroundings, the above 
data and other available information, and to have been satisfied before submitting 
the Tender as to all matters relevant to the execution of the Works, including:
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 (a) the form and nature of the Site, including sub-surface conditions;

 (b) the hydrological and climatic conditions, and the effects of climatic 
conditions at the Site;

 (c) the extent and nature of the work and Goods necessary for the 
execution of the Works;

 (d) the Laws, procedures and labour practices of the Country; and

 (e) the Contractor’s requirements for access, accommodation, facilities, 
personnel, power, transport, water and any other utilities or services.

4.11
Sufficiency of the
Accepted Contract Amount The Contractor shall be deemed to:

 (a) have satisfied himself/herself as to the correctness and sufficiency of 
the Accepted Contract Amount; and

 (b) have based the Accepted Contract Amount on the data, interpretations, 
necessary information, inspections, examinations and satisfaction as to 
all relevant matters described in Sub-Clause 4.10 [Use of Site Data].

  Unless otherwise stated in the Contract, the Accepted Contract Amount 
shall be deemed to cover all the Contractor’s obligations under the Contract 
and all things necessary for the proper execution of the Works in accordance 
with the Contract.

4.12
Unforeseeable Physical
Conditions  In this Sub-Clause, “physical conditions” means natural physical conditions 

and physical obstructions (natural or man-made) and pollutants, which the 
Contractor encounters at the Site during execution of the Works, including 
sub-surface and hydrological conditions but excluding climatic conditions at 
the Site and the effects of those climatic conditions.

  If the Contractor encounters physical conditions which the Contractor 
considers to have been Unforeseeable and that will have an adverse effect 
on the progress and/or increase the Cost of the execution of the Works, the 
following procedure shall apply:

 4.12.1 Contractor’s Notice

  After discovery of such physical conditions, the Contractor shall give a 
Notice to the Engineer, which shall:

 (a) be given as soon as practicable and in good time to give the Engineer 
opportunity to inspect and investigate the physical conditions promptly 
and before they are disturbed;

 (b) describe the physical conditions, so that they can be inspected and/
or investigated promptly by the Engineer;

 (c) set out the reasons why the Contractor considers the physical 
conditions to be Unforeseeable; and

 (d) describe the manner in which the physical conditions will have an 
adverse effect on the progress and/or increase the Cost of the 
execution of the Works. 

 4.12.2 Engineer’s inspection and investigation

  The Engineer shall inspect and investigate the physical conditions within 
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7 days, or a longer period agreed with the Contractor, after receiving the 
Contractor’s Notice.

  The Contractor shall continue execution of the Works, using such proper 
and reasonable measures as are appropriate for the physical conditions and 
to enable the Engineer to inspect and investigate them.

 4.12.3 Engineer’s instructions

  The Contractor shall comply with any instructions which the Engineer may 
give for dealing with the physical conditions and, if such an instruction 
constitutes a Variation, Sub-Clause 13.3.1 [Variation by Instruction] shall 
apply.

 4.12.4 Delay and/or Cost

  If and to the extent that the Contractor suffers delay and/or incurs Cost due 
to these physical conditions, having complied with Sub-Clauses 4.12.1 to 
4.12.3 above, the Contractor shall be entitled subject to Sub-Clause 20.2 
[Claims For Payment and/or EOT] to EOT and/or payment of such Cost.

 4.12.5 Agreement or Determination of Delay and/or Cost

  The agreement or determination, under Sub-Clause 20.2.5 [Agreement or 
determination of the Claim], of any Claim under Sub-Clause 4.12.4 [Delay 
and/or Cost] shall include consideration of whether and (if so) to what extent 
the physical conditions were Unforeseeable.

  The Engineer may also review whether other physical conditions in similar 
parts of the Works (if any) were more favourable than could reasonably 
have been foreseen by the Base Date. If and to the extent that these more 
favourable conditions were encountered, the Engineer may take account of 
the reductions in Cost which were due to these conditions in calculating the 
additional Cost to be agreed or determined under this Sub-Clause 4.12.5. 
However, the net effect of all additions and reductions under this Sub-Clause 
4.12.5 shall not result in a net reduction in the Contract Price.

  The Engineer may take account of any evidence of the physical conditions 
foreseen by the Contractor by the Base Date, which the Contractor may 
include in the supporting particulars for the Claim under Sub-Clause 20.2.4 
[Fully detailed Claim], but shall not be bound by any such evidence.

4.13
Rights of Way and Facilities The Contractor shall bear all costs and charges for special and/or temporary 

rights-of-way which may be required for the purposes of the Works, including 
those for access to the Site. 

  The Contractor shall also obtain, at the Contractor’s risk and cost, any 
additional facilities outside the Site which may be required for the purposes 
of the Works.

4.14
Avoidance of Interference  The Contractor shall not interfere unnecessarily or improperly with:

 (a) the convenience of the public; or

 (b) the access to and use and occupation of all roads and footpaths, 
irrespective of whether they are public or in the possession of the 
Employer or of others.
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  The Contractor shall indemnify and hold the Employer harmless against and 
from all damages, losses and expenses (including legal fees and expenses) 
resulting from any such unnecessary or improper interference.

4.15
Access Route  The Contractor shall be deemed to have been satisfied, at the Base Date, 

as to the suitability and availability of the access routes to the Site. The 
Contractor shall take all necessary measures to prevent any road or bridge 
from being damaged by the Contractor’s traffic or by the Contractor’s 
Personnel. These measures shall include the proper use of appropriate 
vehicles (conforming to legal load and width limits (if any) and any other 
restrictions) and routes.

  Except as otherwise stated in these Conditions:

 (a) the Contractor shall (as between the Parties) be responsible for repair 
of any damage caused to, and any maintenance which may be 
required for the Contractor’s use of, access routes;

 (b) the Contractor shall provide all necessary signs or directions along 
access routes, and shall obtain any permissions or permits which 
may be required from the relevant authorities, for the Contractor’s use 
of routes, signs and directions;

 (c) the Employer shall not be responsible for any third party claims which 
may arise from the Contractor’s use or otherwise of any access route;

 (d) the Employer does not guarantee the suitability or availability of 
particular access routes; and

 (e) all Costs due to non-suitability or non-availability, for the use required 
by the Contractor, of access routes shall be borne by the Contractor. 

  To the extent that non-suitability or non-availability of an access route arises 
as a result of changes to that access route by the Employer or a third party 
after the Base Date and as a result the Contractor suffers delay and/or incurs 
Cost, the Contractor shall be entitled subject to Sub-Clause 20.2 [Claims 
For Payment and/or EOT] to EOT and/or payment of such Cost.

4.16
Transport of Goods  The Contractor shall:

 (a) give a Notice to the Engineer not less than 21 days before the date 
on which any Plant, or a major item of other Goods (as stated in the 
Specification), will be delivered to the Site;

 (b) be responsible for packing, loading, transporting, receiving, unloading, 
storing and protecting all Goods and other things required for the 
Works; 

 (c) be responsible for customs clearance, permits, fees and charges 
related to the import, transport and handling of all Goods, including 
all obligations necessary for their delivery to the Site; and

 (d) indemnify and hold the Employer harmless against and from all 
damages, losses and expenses (including legal fees and expenses) 
resulting from the import, transport and handling of all Goods, and 
shall negotiate and pay all third party claims arising from their import, 
transport and handling.

4.17
Contractor’s Equipment  The Contractor shall be responsible for all Contractor’s Equipment. When 

brought on to the Site, Contractor’s Equipment shall be deemed to be 
exclusively intended for the execution of the Works. The Contractor shall 
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not remove from the Site any major items of Contractor’s Equipment without 
the Engineer’s consent. However, consent shall not be required for vehicles 
transporting Goods or Contractor’s Personnel off Site.

  In addition to any Notice given under Sub-Clause 4.16 [Transport of Goods], 
the Contractor shall give a Notice to the Engineer of the date on which 
any major item of Contractor’s Equipment has been delivered to the Site. 
This Notice shall be given within 7 days of the delivery date, shall identify 
whether the item of Contractor’s Equipment is owned by the Contractor or 
a Subcontractor or another person and, if rented or leased, shall identify the 
rental or leasing entity.

4.18
Protection of
the Environment  The Contractor shall take all necessary measures to:

 (a) protect the environment (both on and off the Site);

 (b) comply with the environmental impact statement for the Works (if 
any); and 

 (c) limit damage and nuisance to people and property resulting from 
pollution, noise and other results of the Contractor’s operations and/
or activities.

  The Contractor shall ensure that emissions, surface discharges, effluent and 
any other pollutants from the Contractor’s activities shall exceed neither the 
values indicated in the Specification, nor those prescribed by applicable 
Laws.

4.19
Temporary Utilities  The Contractor shall, except as stated below, be responsible for the provision 

of all temporary utilities, including electricity, gas, telecommunications, water 
and any other services the Contractor may require for the execution of the 
Works.

  The following provisions of this Sub-Clause shall only apply if, as stated in 
the Specification, the Employer is to provide utilities for the Contractor’s use. 
The Contractor shall be entitled to use, for the purposes of the Works, the 
utilities on the Site for which details and prices are given in the Specification. 
The Contractor shall, at the Contractor’s risk and cost, provide any apparatus 
necessary for the Contractor’s use of these services and for measuring the 
quantities consumed. The apparatus provided for measuring quantities 
consumed shall be subject to the Engineer’s consent. The quantities 
consumed (if any) during each period of payment stated in the Contract 
Data (if not stated, each month) shall be measured by the Contractor, and 
the amount to be paid by the Contractor for such quantities (at the prices 
stated in the Specification) shall be included in the relevant Statement.

4.20
Progress Reports  Monthly progress reports, in the format stated in the Specification (if not 

stated, in a format acceptable to the Engineer) shall be prepared by the 
Contractor and submitted to the Engineer. Each progress report shall be 
submitted in one paper-original, one electronic copy and additional paper 
copies (if any) as stated in the Contract Data. The first report shall cover the 
period up to the end of the first month following the Commencement Date. 
Reports shall be submitted monthly thereafter, each within 7 days after the 
last day of the month to which it relates.
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  Reporting shall continue until the Date of Completion of the Works or, if 
outstanding work is listed in the Taking-Over Certificate, the date on which 
such outstanding work is completed. Unless otherwise stated in the 
Specification, each progress report shall include:

 (a) charts, diagrams and detailed descriptions of progress, including each 
stage of (design by the Contractor, if any) Contractor’s Documents, 
procurement, manufacture, delivery to Site, construction, erection 
and testing;

 (b) photographs and/or video recordings showing the status of 
manufacture and of progress on and off the Site;

 (c) for the manufacture of each main item of Plant and Materials, the name 
of the manufacturer, manufacture location, percentage progress, and 
the actual or expected dates of:

  (i) commencement of manufacture,

  (ii) Contractor’s inspections,

  (iii) tests, and

  (iv) shipment and arrival at the Site;

 (d) the details described in Sub-Clause 6.10 [Contractor’s Records];

 (e) copies of quality management documents, inspection reports, 
test results, and compliance verification documentation (including 
certificates of Materials);

 (f) a list of Variations, and any Notices given (by either Party) under 
Sub-Clause 20.2.1 [Notice of Claim];

 (g) health and safety statistics, including details of any hazardous 
incidents and activities relating to environmental aspects and public 
relations; and

 (h) comparisons of actual and planned progress, with details of any 
events or circumstances which may adversely affect the completion 
of the Works in accordance with the Programme and the Time for 
Completion, and the measures being (or to be) adopted to overcome 
delays.

  However, nothing stated in any progress report shall constitute a Notice 
under a Sub-Clause of these Conditions.

4.21
Security of the Site  The Contractor shall be responsible for the security of the Site, and:

 (a) for keeping unauthorised persons off the Site; and

 (b) authorised persons shall be limited to the Contractor’s Personnel, 
the Employer’s Personnel, and to any other personnel identified as 
authorised personnel (including the Employer’s other contractors 
on the Site), by a Notice from the Employer or the Engineer to the 
Contractor.

4.22
Contractor’s Operations
on Site  The Contractor shall confine the Contractor’s operations to the Site, and 

to any additional areas which may be obtained by the Contractor and 
acknowledged by the Engineer as working areas. The Contractor shall take 
all necessary precautions to keep Contractor’s Equipment and Contractor’s 
Personnel within the Site and these additional areas, and to keep them off 
adjacent land.

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



General Conditions © FIDIC 2017

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

37

  At all times, the Contractor shall keep the Site free from all unnecessary 
obstruction, and shall properly store or remove from the Site any Contractor’s 
Equipment (subject to 4.17 [Contractor’s Equipment]) and/or surplus 
materials. The Contractor shall promptly clear away and remove from the 
Site any wreckage, rubbish, hazardous waste and Temporary Works which 
are no longer required.

  Promptly after the issue of a Taking-Over Certificate, the Contractor shall 
clear away and remove, from that part of the Site and Works to which the 
Taking-Over Certificate refers, all Contractor’s Equipment, surplus material, 
wreckage, rubbish, hazardous waste and Temporary Works. The Contractor 
shall leave that part of the Site and the Works in a clean and safe condition. 
However, the Contractor may retain at locations on the Site agreed with the 
Engineer, during the DNP, such Goods as are required for the Contractor to 
fulfil obligations under the Contract.

4.23
Archaeological and
Geological Findings  All fossils, coins, articles of value or antiquity, and structures and other 

remains or items of geological or archaeological interest found on the Site 
shall be placed under the care and authority of the Employer. The Contractor 
shall take all reasonable precautions to prevent Contractor’s Personnel or 
other persons from removing or damaging any of these findings.

  The Contractor shall, as soon as practicable after discovery of any such 
finding, give a Notice to the Engineer in good time to give the Engineer 
opportunity to promptly inspect and/or investigate the finding before it is 
disturbed. This Notice shall describe the finding and the Engineer shall issue 
instructions for dealing with it. 

  If the Contractor suffers delay and/or incurs Cost from complying with the 
Engineer’s instructions, the Contractor shall be entitled subject to Sub-Clause 
20.2 [Claims For Payment and/or EOT] to EOT and/or payment of such 
Cost.

5Subcontracting
5.1
Subcontractors  The Contractor shall not subcontract:

 (a) works with a total accumulated value greater than the percentage 
of the Accepted Contract Amount stated in the Contract Data (if not 
stated, the whole of the Works); or

 (b) any part of the Works for which subcontracting is not permitted as 
stated in the Contract Data.

  The Contractor shall be responsible for the work of all Subcontractors, for 
managing and coordinating all the Subcontractors’ works, and for the acts 
or defaults of any Subcontractor, any Subcontractor’s agents or employees, 
as if they were the acts or defaults of the Contractor. 

  The Contractor shall obtain the Engineer’s prior consent to all proposed 
Subcontractors, except:

  (i) suppliers of Materials; or 

  (ii) a subcontract for which the Subcontractor is named in the 
Contract.
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  Where the Contractor is required to obtain the Engineer’s consent to a 
proposed Subcontractor, the Contractor shall submit the name, address, 
detailed particulars and relevant experience of such a Subcontractor and the 
work intended to be subcontracted to the Engineer and further information 
which the Engineer may reasonably require. If the Engineer does not 
respond within 14 days after receiving this submission (or further information 
if requested), by giving a Notice objecting to the proposed Subcontractor, 
the Engineer shall be deemed to have given his/her consent. 

  The Contractor shall give a Notice to the Engineer not less than 28 days 
before the intended date of the commencement of each Subcontractor’s 
work, and of the commencement of such work on the Site.

5.2
Nominated
Subcontractors 5.2.1 Definition of “nominated Subcontractor”

  In this Sub-Clause, “nominated Subcontractor” means a Subcontractor 
named as such in the Specification or whom the Engineer, under 
Sub-Clause 13.4 [Provisional Sums], instructs the Contractor to employ as 
a Subcontractor.

 5.2.2 Objection to Nomination

  The Contractor shall not be under any obligation to employ a nominated 
Subcontractor whom the Engineer instructs and against whom the 
Contractor raises reasonable objection by giving a Notice to the Engineer, 
with detailed supporting particulars, no later than 14 days after receiving the 
Engineer’s instruction. An objection shall be deemed reasonable if it arises 
from (among other things) any of the following matters, unless the Employer 
agrees to indemnify the Contractor against and from the consequences of 
the matter:

 (a) there are reasons to believe that the Subcontractor does not have 
sufficient competence, resources or financial strength;

 (b) the subcontract does not specify that the nominated Subcontractor 
shall indemnify the Contractor against and from any negligence or 
misuse of Goods by the nominated Subcontractor, the nominated 
Subcontractor’s agents and employees; or

 (c) the subcontract does not specify that, for the subcontracted work 
(including design, if any), the nominated Subcontractor shall:

  (i) undertake to the Contractor such obligations and liabilities 
as will enable the Contractor to discharge the Contractor’s 
corresponding obligations and liabilities under the Contract, and

  (ii) indemnify the Contractor against and from all obligations and 
liabilities arising under or in connection with the Contract and 
from the consequences of any failure by the Subcontractor to 
perform these obligations or to fulfil these liabilities.

 5.2.3 Payments to nominated Subcontractors

  The Contractor shall pay to the nominated Subcontractor the amounts due 
in accordance with the subcontract. These amounts plus other charges shall 
be included in the Contract Price in accordance with sub-paragraph (b) of 
Sub-Clause 13.4 [Provisional Sums], except as stated in Sub-Clause 5.2.4 
[Evidence of Payments].
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 5.2.4 Evidence of Payments

  Before issuing a Payment Certificate which includes an amount payable to 
a nominated Subcontractor, the Engineer may request the Contractor to 
supply reasonable evidence that the nominated Subcontractor has received 
all amounts due in accordance with the previous Payment Certificates, less 
applicable deductions for retention or otherwise. Unless the Contractor:

 (a) submits this reasonable evidence to the Engineer, or

 (b) (i) satisfies the Engineer in writing that the Contractor is reasonably  
 entitled to withhold or refuse to pay these amounts, and

  (ii) submits to the Engineer reasonable evidence that the nominated 
Subcontractor has been notified of the Contractor’s entitlement,

  then the Employer may (at the Employer’s sole discretion) pay, directly to the 
nominated Subcontractor, part or all of such amounts previously certified 
(less applicable deductions) as are due to the nominated Subcontractor 
and for which the Contractor has failed to submit the evidence described in 
sub-paragraphs (a) or (b) above. 

  Thereafter, the Engineer shall give a Notice to the Contractor stating the 
amount paid directly to the nominated Subcontractor by the Employer and, 
in the next IPC after this Notice, shall include this amount as a deduction 
under sub-paragraph (b) of Sub-Clause 14.6.1 [The IPC].

6Staff and Labour
6.1
Engagement of 
Staff and Labour  Except as otherwise stated in the Specification, the Contractor shall make 

arrangements for the engagement of all Contractor’s Personnel, and for their 
payment, accommodation, feeding, transport and welfare.

6.2
Rates of Wages and 
Conditions of Labour  The Contractor shall pay rates of wages, and observe conditions of labour, 

which comply with all applicable Laws and are not lower than those 
established for the trade or industry where the work is carried out. 

  If no established rates or conditions are applicable, the Contractor shall pay 
rates of wages and observe conditions which are not lower than the general 
level of wages and conditions observed locally by employers whose trade or 
industry is similar to that of the Contractor.

6.3
Recruitment of Persons  The Contractor shall not recruit, or attempt to recruit, staff and labour from 

amongst the Employer’s Personnel. 

  Neither the Employer nor the Engineer shall recruit, or attempt to recruit, staff 
and labour from amongst the Contractor’s Personnel.

6.4
Labour Laws   The Contractor shall comply with all the relevant labour Laws applicable 

to the Contractor’s Personnel, including Laws relating to their employment 
(including wages and working hours), health, safety, welfare, immigration 
and emigration, and shall allow them all their legal rights.
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  The Contractor shall require the Contractor’s Personnel to obey all applicable 
Laws, including those concerning health and safety at work.

6.5 
Working Hours  No work shall be carried out on the Site on locally recognised days of rest, 

or outside the normal working hours stated in the Contract Data, unless:

 (a) otherwise stated in the Contract;

 (b) the Engineer gives consent; or

 (c) the work is unavoidable or necessary for the protection of life or 
property or for the safety of the Works, in which case the Contractor 
shall immediately give a Notice to the Engineer with reasons and 
describing the work required.

6.6
Facilities for
Staff and Labour  Except as otherwise stated in the Specification, the Contractor shall provide 

and maintain all necessary accommodation and welfare facilities for the 
Contractor’s Personnel. 

  If such accommodation and facilities are to be located on the Site, except where 
the Employer has given the Contractor prior permission, they shall be located 
within the areas identified in the Contract. If any such accommodation or 
facilities are found elsewhere within the Site, the Contractor shall immediately 
remove them at the Contractor’s risk and cost. The Contractor shall also 
provide facilities for the Employer’s Personnel as stated in the Specification.

6.7
Health and Safety
of Personnel  In addition to the requirements of Sub-Clause 4.8 [Health and Safety 

Obligations], the Contractor shall at all times take all necessary precautions to 
maintain the health and safety of the Contractor’s Personnel. In collaboration 
with local health authorities, the Contractor shall ensure that:

 (a) medical staff, first aid facilities, sick bay, ambulance services and any 
other medical services stated in the Specification are available at all 
times at the Site and at any accommodation for Contractor’s and 
Employer’s Personnel; and 

 (b) suitable arrangements are made for all necessary welfare and hygiene 
requirements and for the prevention of epidemics.

  The Contractor shall appoint a health and safety officer at the Site, responsible 
for maintaining health, safety and protection against accidents. This officer shall:

 (i)  be qualified, experienced and competent for this responsibility; and 

 (ii) have the authority to issue directives for the purpose of maintaining 
the health and safety of all personnel authorised to enter and/or work 
on the Site and to take protective measures to prevent accidents. 

  Throughout the execution of the Works, the Contractor shall provide whatever 
is required by this person to exercise this responsibility and authority.

6.8
Contractor’s
Superintendence  From the Commencement Date until the issue of the Performance Certificate, 

the Contractor shall provide all necessary superintendence to plan, arrange, 
direct, manage, inspect, test and monitor the execution of the Works.
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  Superintendence shall be given by a sufficient number of persons:

 (a) who are fluent in or have adequate knowledge of the language for 
communications (defined in Sub-Clause 1.4 [Law and Language]); 
and 

 (b) who have adequate knowledge of the operations to be carried out 
(including the methods and techniques required, the hazards likely to 
be encountered and methods of preventing accidents), 

  for the satisfactory and safe execution of the Works.

6.9
Contractor’s Personnel   The Contractor’s Personnel (including Key Personnel, if any) shall be 

appropriately qualified, skilled, experienced and competent in their respective 
trades or occupations. 

  The Engineer may require the Contractor to remove (or cause to be removed) 
any person employed on the Site or Works, including the Contractor’s 
Representative and Key Personnel (if any), who:

 (a) persists in any misconduct or lack of care;

 (b) carries out duties incompetently or negligently;

 (c) fails to comply with any provision of the Contract; 

 (d) persists in any conduct which is prejudicial to safety, health, or the 
protection of the environment;

 (e) is found, based on reasonable evidence, to have engaged in corrupt, 
fraudulent, collusive or coercive practice; or

 (f) has been recruited from the Employer’s Personnel in breach of 
Sub-Clause 6.3 [Recruitment of Persons].

  If appropriate, the Contractor shall then promptly appoint (or cause to 
be appointed) a suitable replacement. In the case of replacement of the 
Contractor’s Representative, Sub-Clause 4.3 [Contractor’s Representative] 
shall apply. In the case of replacement of Key Personnel (if any), Sub-Clause 
6.12 [Key Personnel] shall apply.

6.10
Contractor’s Records  Unless otherwise proposed by the Contractor and agreed by the Engineer, 

in each progress report under Sub-Clause 4.20 [Progress Reports], the 
Contractor shall include records of: 

 (a) occupations and actual working hours of each class of Contractor’s 
Personnel;

 (b) the type and actual working hours of each of the Contractor’s 
Equipment;

 (c) the types of Temporary Works used; 

 (d) the types of Plant installed in the Permanent Works; and

 (e) the quantities and types of Materials used

  for each work activity shown in the Programme, at each work location and 
for each day of work.

6.11
Disorderly Conduct  The Contractor shall at all times take all necessary precautions to prevent 

any unlawful, riotous or disorderly conduct by or amongst the Contractor’s 
Personnel, and to preserve peace and protection of persons and property 
on and near the Site.
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6.12
Key Personnel  If no Key Personnel are stated in the Specification this Sub-Clause shall not 

apply.

  The Contractor shall appoint the natural persons named in the Tender to the 
positions of Key Personnel. If not so named, or if an appointed person fails 
to act in the relevant position of Key Personnel, the Contractor shall submit 
to the Engineer for consent the name and particulars of another person the 
Contractor proposes to appoint to such position. If consent is withheld or 
subsequently revoked, the Contractor shall similarly submit the name and 
particulars of a suitable replacement for such position. 

  If the Engineer does not respond within 14 days after receiving any such 
submission, by giving a Notice stating his/her objection to the appointment 
of such person (or replacement) with reasons, the Engineer shall be deemed 
to have given his/her consent.

  The Contractor shall not, without the Engineer’s prior consent, revoke the 
appointment of any of the Key Personnel or appoint a replacement (unless 
the person is unable to act as a result of death, illness, disability or resignation, 
in which case the appointment shall be deemed to have been revoked with 
immediate effect and the appointment of a replacement shall be treated as 
a temporary appointment until the Engineer gives his/her consent to this 
replacement, or another replacement is appointed, under this Sub-Clause). 

  All Key Personnel shall be based at the Site (or, where Works are being 
executed off the Site, at the location of the Works) for the whole time that the 
Works are being executed. If any of the Key Personnel is to be temporarily 
absent during execution of the Works, a suitable replacement shall be 
temporarily appointed, subject to the Engineer’s prior consent.

  All Key Personnel shall be fluent in the language for communications defined 
in Sub-Clause 1.4 [Law and Language].

7Plant, Materials and Workmanship
7.1
Manner
of Execution  The Contractor shall carry out the manufacture, supply, installation, testing 

and commissioning and/or repair of Plant, the production, manufacture, 
supply and testing of Materials, and all other operations and activities during 
the execution of the Works:

 (a) in the manner (if any) specified in the Contract;

 (b) in a proper workmanlike and careful manner, in accordance with 
recognised good practice; and

 (c) with properly equipped facilities and non-hazardous Materials, except 
as otherwise specified in the Contract.

7.2
Samples  The Contractor shall submit the following samples of Materials, and relevant 

information, to the Engineer for consent prior to using the Materials in or for 
the Works:

 (a) manufacturer’s standard samples of Materials and samples specified 
in the Contract, all at the Contractor’s cost, and
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 (b) additional samples instructed by the Engineer as a Variation.

  Each sample shall be labelled as to origin and intended use in the Works.

7.3
Inspection  The Employer’s Personnel shall, during all the normal working hours stated 

in the Contract Data and at all other reasonable times:

 (a) have full access to all parts of the Site and to all places from which 
natural Materials are being obtained;

 (b) during production, manufacture and construction (at the Site and 
elsewhere), be entitled to:

  (i) examine, inspect, measure and test (to the extent stated in the 
Specification) the Materials, Plant and workmanship,

  (ii) check the progress of manufacture of Plant and production and 
manufacture of Materials, and

  (iii) make records (including photographs and/or video recordings); 
and

 (c) carry out other duties and inspections, as specified in these Conditions 
and the Specification.

  The Contractor shall give the Employer’s Personnel full opportunity to carry 
out these activities, including providing safe access, facilities, permissions 
and safety equipment. 

  The Contractor shall give a Notice to the Engineer whenever any Materials, 
Plant or work is ready for inspection, and before it is to be covered up, put 
out of sight, or packaged for storage or transport. The Employer’s Personnel 
shall then either carry out the examination, inspection, measurement or 
testing without unreasonable delay, or the Engineer shall promptly give a 
Notice to the Contractor that the Employer’s Personnel do not require to do 
so. If the Engineer gives no such Notice and/or the Employer’s Personnel do 
not attend at the time stated in the Contractor’s Notice (or such time as may 
be agreed with the Contractor), the Contractor may proceed with covering 
up, putting out of sight or packaging for storage or transport. 

  If the Contractor fails to give a Notice in accordance with this Sub-Clause, 
the Contractor shall, if and when required by the Engineer, uncover the work 
and thereafter reinstate and make good, all at the Contractor’s risk and cost.

7.4
Testing by the Contractor  This Sub-Clause shall apply to all tests specified in the Contract, other than 

the Tests after Completion (if any).

  The Contractor shall provide all apparatus, assistance, documents and 
other information, temporary supplies of electricity and water, equipment, 
fuel, consumables, instruments, labour, materials, and suitably qualified, 
experienced and competent staff, as are necessary to carry out the specified 
tests efficiently and properly. All apparatus, equipment and instruments shall 
be calibrated in accordance with the standards stated in the Specification or 
defined by applicable Laws and, if requested by the Engineer, the Contractor 
shall submit calibration certificates before carrying out testing.

  The Contractor shall give a Notice to the Engineer, stating the time and place 
for the specified testing of any Plant, Materials and other parts of the Works. 
This Notice shall be given in reasonable time, having regard to the location 
of the testing, for the Employer’s Personnel to attend. 
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  The Engineer may, under Clause 13 [Variations and Adjustments], vary the 
location or timing or details of specified tests, or instruct the Contractor 
to carry out additional tests. If these varied or additional tests show that 
the tested Plant, Materials or workmanship is not in accordance with the 
Contract, the Cost and any delay incurred in carrying out this Variation shall 
be borne by the Contractor.

  The Engineer shall give a Notice to the Contractor of not less than 72 hours 
of his/her intention to attend the tests. If the Engineer does not attend at 
the time and place stated in the Contractor’s Notice under this Sub-Clause, 
the Contractor may proceed with the tests, unless otherwise instructed 
by the Engineer. These tests shall then be deemed to have been made in 
the Engineer’s presence. If the Contractor suffers delay and/or incurs Cost 
from complying with any such instruction or as a result of a delay for which 
the Employer is responsible, the Contractor shall be entitled subject to 
Sub-Clause 20.2 [Claims For Payment and/or EOT] to EOT and/or payment 
of Cost Plus Profit.

  If the Contractor causes any delay to specified tests (including varied or 
additional tests) and such delay causes the Employer to incur costs, the 
Employer shall be entitled subject to Sub-Clause 20.2 [Claims For Payment 
and/or EOT] to payment of these costs by the Contractor.

  The Contractor shall promptly forward to the Engineer duly certified reports 
of the tests. When the specified tests have been passed, the Engineer shall 
endorse the Contractor’s test certificate, or issue a test certificate to the 
Contractor, to that effect. If the Engineer has not attended the tests, he/she 
shall be deemed to have accepted the readings as accurate.

  Sub-Clause 7.5 [Defects and Rejection] shall apply in the event that any 
Plant, Materials and other parts of the Works fails to pass a specified test.

7.5
Defects and Rejection  If, as a result of an examination, inspection, measurement or testing, any 

Plant, Materials, Contractor’s design (if any) or workmanship is found to be 
defective or otherwise not in accordance with the Contract, the Engineer 
shall give a Notice to the Contractor describing the item of Plant, Materials, 
design or workmanship that has been found to be defective. The Contractor 
shall then promptly prepare and submit a proposal for necessary remedial 
work. 

  The Engineer may Review this proposal, and may give a Notice to the 
Contractor stating the extent to which the proposed work, if carried out, 
would not result in the Plant, Materials, Contractor’s design (if any) or 
workmanship complying with the Contract. After receiving such a Notice the 
Contractor shall promptly submit a revised proposal to the Engineer. If the 
Engineer gives no such Notice within 14 days after receiving the Contractor’s 
proposal (or revised proposal), the Engineer shall be deemed to have given 
a Notice of No-objection.

  If the Contractor fails to promptly submit a proposal (or revised proposal) for 
remedial work, or fails to carry out the proposed remedial work to which the 
Engineer has given (or is deemed to have given) a Notice of No-objection, 
the Engineer may:

 (a) instruct the Contractor under sub-paragraph (a) and/or (b) of 
Sub-Clause 7.6 [Remedial Work]; or

 (b) reject the Plant, Materials, Contractor’s design (if any) or workmanship 
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by giving a Notice to the Contractor, with reasons, in which case 
sub-paragraph (a) of Sub-Clause 11.4 [Failure to Remedy Defects] 
shall apply.

  After remedying defects in any Plant, Materials, design (if any) or workmanship, 
if the Engineer requires any such items to be retested, the tests shall be 
repeated in accordance with Sub-Clause 7.4 [Testing by the Contractor] 
at the Contractor’s risk and cost. If the rejection and retesting cause the 
Employer to incur additional costs, the Employer shall be entitled subject 
to Sub-Clause 20.2 [Claims For Payment and/or EOT] to payment of these 
costs by the Contractor.

7.6
Remedial Work  In addition to any previous examination, inspection, measurement or testing, 

or test certificate or Notice of No-objection by the Engineer, at any time 
before the issue of the Taking-Over Certificate for the Works the Engineer 
may instruct the Contractor to:

 (a) repair or remedy (if necessary, off the Site), or remove from the Site 
and replace any Plant or Materials which are not in accordance with 
the Contract;

 (b) repair or remedy, or remove and re-execute, any other work which is 
not in accordance with the Contract; and

 (c) carry out any remedial work which is urgently required for the safety 
of the Works, whether because of an accident, unforeseeable event 
or otherwise.

  The Contractor shall comply with the instruction as soon as practicable and 
not later than the time (if any) specified in the instruction, or immediately if 
urgency is specified under sub-paragraph (c) above.

  The Contractor shall bear the cost of all remedial work required under this 
Sub-Clause, except to the extent that any work under sub-paragraph (c) 
above is attributable to:

 (i) any act by the Employer or the Employer’s Personnel. If the 
Contractor suffers delay and/or incurs Cost in carrying out such work, 
the Contractor shall be entitled subject to Sub-Clause 20.2 [Claims 
For Payment and/or EOT] to EOT and/or payment of such Cost Plus 
Profit; or

 (ii) an Exceptional Event, in which case Sub-Clause 18.4 [Consequences 
of an Exceptional Event] shall apply.

  If the Contractor fails to comply with the Engineer’s instruction, the Employer 
may (at the Employer’s sole discretion) employ and pay other persons to 
carry out the work. Except to the extent that the Contractor would have 
been entitled to payment for work under this Sub-Clause, the Employer 
shall be entitled subject to Sub-Clause 20.2 [Claims For Payment and/or 
EOT] to payment by the Contractor of all costs arising from this failure. This 
entitlement shall be without prejudice to any other rights the Employer may 
have, under the Contract or otherwise.

7.7
Ownership of Plant
and Materials  Each item of Plant and Materials shall, to the extent consistent with the 

mandatory requirements of the Laws of the Country, become the property of 
the Employer at whichever is the earlier of the following times, free from liens 
and other encumbrances:
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 (a) when it is delivered to the Site;

 (b) when the Contractor is paid the value of the Plant and Materials under 
Sub-Clause 8.11 [Payment for Plant and Materials after Employer’s 
Suspension]; or

 (c) when the Contractor is paid the amount determined for the Plant and 
Materials under Sub-Clause 14.5 [Plant and Materials intended for the 
Works].

7.8
Royalties  Unless otherwise stated in the Specification, the Contractor shall pay all 

royalties, rents and other payments for:

 (a) natural Materials obtained from outside the Site, and

 (b) the disposal of material from demolitions and excavations and of other 
surplus material (whether natural or man-made), except to the extent 
that disposal areas within the Site are stated in the Specification.

8Commencement, Delays and Suspension
8.1
Commencement of Works  The Engineer shall give a Notice to the Contractor stating the Commencement 

Date, not less than 14 days before the Commencement Date. Unless 
otherwise stated in the Particular Conditions, the Commencement Date shall 
be within 42 days after the Contractor receives the Letter of Acceptance.

  The Contractor shall commence the execution of the Works on, or as soon 
as is reasonably practicable after, the Commencement Date and shall then 
proceed with the Works with due expedition and without delay.

8.2
Time for Completion   The Contractor shall complete the whole of the Works, and each Section (if any), 

within the Time for Completion for the Works or Section (as the case may be), 
including completion of all work which is stated in the Contract as being required 
for the Works or Section to be considered to be completed for the purposes of 
taking over under Sub-Clause 10.1 [Taking Over the Works and Sections].

8.3
Programme  The Contractor shall submit an initial programme for the execution of the 

Works to the Engineer within 28 days after receiving the Notice under 
Sub-Clause 8.1 [Commencement of Works]. This programme shall be 
prepared using programming software stated in the Specification (if not 
stated, the programming software acceptable to the Engineer). The 
Contractor shall also submit a revised programme which accurately reflects 
the actual progress of the Works, whenever any programme ceases to 
reflect actual progress or is otherwise inconsistent with the Contractor’s 
obligations. 

  The initial programme and each revised programme shall be submitted to 
the Engineer in one paper copy, one electronic copy and additional paper 
copies (if any) as stated in the Contract Data, and shall include:

 (a) the Commencement Date and the Time for Completion, of the Works 
and of each Section (if any);

 (b) the date right of access to and possession of (each part of) the Site 
is to be given to the Contractor in accordance with the time (or times) 
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stated in the Contract Data. If not so stated, the dates the Contractor 
requires the Employer to give right of access to and possession of 
(each part of) the Site;

 (c) the order in which the Contractor intends to carry out the Works, 
including the anticipated timing of each stage of design (if any), 
preparation and submission of Contractor’s Documents, procurement, 
manufacture, inspection, delivery to Site, construction, erection, 
installation, work to be undertaken by any nominated Subcontractor 
(as defined in Sub-Clause 5.2 [Nominated Subcontractors]) and testing;

 (d) the Review periods for any submissions stated in the Specification or 
required under these Conditions;

 (e) the sequence and timing of inspections and tests specified in, or 
required by, the Contract;

 (f) for a revised programme: the sequence and timing of the remedial 
work (if any) to which the Engineer has given a Notice of No-objection 
under Sub-Clause 7.5 [Defects and Rejection] and/or the remedial 
work (if any) instructed under Sub-Clause 7.6 [Remedial Work];

 (g) all activities (to the level of detail stated in the Specification), logically 
linked and showing the earliest and latest start and finish dates for 
each activity, the float (if any), and the critical path(s);

 (h) the dates of all locally recognised days of rest and holiday periods (if 
any);

 (i) all key delivery dates of Plant and Materials; 

 (j) for a revised programme and for each activity: the actual progress 
to date, any delay to such progress and the effects of such delay on 
other activities (if any); and

 (k) a supporting report which includes:

  (i) a description of all the major stages of the execution of the 
Works;

  (ii) a general description of the methods which the Contractor 
intends to adopt in the execution of the Works; 

  (iii) details showing the Contractor’s reasonable estimate of the 
number of each class of Contractor’s Personnel, and of each 
type of Contractor’s Equipment, required on the Site, for each 
major stage of the execution of the Works; 

  (iv) if a revised programme, identification of any significant change(s) 
to the previous programme submitted by the Contractor; and

  (v) the Contractor’s proposals to overcome the effects of any delay(s) 
on progress of the Works.

  The Engineer shall Review the initial programme and each revised programme 
submitted by the Contractor and may give a Notice to the Contractor stating 
the extent to which it does not comply with the Contract or ceases to reflect 
actual progress or is otherwise inconsistent with the Contractor’s obligations. 
If the Engineer gives no such Notice:

  - within 21 days after receiving the initial programme; or

  - within 14 days after receiving a revised programme 

  the Engineer shall be deemed to have given a Notice of No-objection and 
the initial programme or revised programme (as the case may be) shall be 
the Programme.

  The Contractor shall proceed in accordance with the Programme, subject to the 
Contractor’s other obligations under the Contract. The Employer’s Personnel 
shall be entitled to rely on the Programme when planning their activities.
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  Nothing in any programme, the Programme or any supporting report shall be 
taken as, or relieve the Contractor of any obligation to give, a Notice under 
the Contract.

  If, at any time, the Engineer gives a Notice to the Contractor that the Programme 
fails (to the extent stated) to comply with the Contract or ceases to reflect 
actual progress or is otherwise inconsistent with the Contractor’s obligations, 
the Contractor shall within 14 days after receiving this Notice submit a revised 
programme to the Engineer in accordance with this Sub-Clause.

8.4
Advance Warning  Each Party shall advise the other and the Engineer, and the Engineer shall 

advise the Parties, in advance of any known or probable future events or 
circumstances which may:

 (a)  adversely affect the work of the Contractor’s Personnel;

 (b)  adversely affect the performance of the Works when completed;

 (c) increase the Contract Price; and/or 

 (d)  delay the execution of the Works or a Section (if any).

  The Engineer may request the Contractor to submit a proposal under 
Sub-Clause 13.3.2 [Variation by Request for Proposal] to avoid or minimise 
the effects of such event(s) or circumstance(s).

8.5
Extension of Time
for Completion  The Contractor shall be entitled subject to Sub-Clause 20.2 [Claims 

For Payment and/or EOT] to Extension of Time if and to the extent that 
completion for the purposes of Sub-Clause 10.1 [Taking Over the Works and 
Sections] is or will be delayed by any of the following causes:

 (a) a Variation (except that there shall be no requirement to comply with 
Sub-Clause 20.2 [Claims For Payment and/or EOT]);

 (b) a cause of delay giving an entitlement to EOT under a Sub-Clause of 
these Conditions;

 (c) exceptionally adverse climatic conditions, which for the purpose 
of these Conditions shall mean adverse climatic conditions at the 
Site which are Unforeseeable having regard to climatic data made 
available by the Employer under Sub-Clause 2.5 [Site Data and Items 
of Reference] and/or climatic data published in the Country for the 
geographical location of the Site;

 (d) Unforeseeable shortages in the availability of personnel or Goods 
(or Employer-Supplied Materials, if any) caused by epidemic or 
governmental actions; or

 (e) any delay, impediment or prevention caused by or attributable to 
the Employer, the Employer’s Personnel, or the Employer’s other 
contractors on the Site. 

  The Contractor shall be entitled subject to Sub-Clause 20.2 [Claims For Payment 
and/or EOT] to EOT if the measured quantity of any item of work in accordance 
with Clause 12 [Measurement and Valuation] is greater than the estimated 
quantity of this item in the Bill of Quantities or other Schedule by more than ten 
per cent (10%) and such increase in quantities causes a delay to completion 
for the purposes of Sub-Clause 10.1 [Taking Over the Works and Sections]. 
The agreement or determination of any such Claim, under Sub-Clause 20.2.5 
[Agreement or determination of the Claim], may include a review by the Engineer 
of measured quantities of other items of work which are significantly less (by 
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more than 10%) than the corresponding estimated quantities in the Bill of 
Quantities or other Schedule. To the extent that there are such lesser measured 
quantities, the Engineer may take account of any favourable effect on the critical 
path of the Programme. However, the net effect of all such consideration shall 
not result in a net reduction in the Time for Completion 

  When determining each EOT under Sub-Clause 20.2 [Claims For Payment 
and/or EOT], the Engineer shall review previous determinations under 
Sub-Clause 3.7 [Agreement or Determination] and may increase, but shall 
not decrease, the total EOT.

  If a delay caused by a matter which is the Employer’s responsibility 
is concurrent with a delay caused by a matter which is the Contractor’s 
responsibility, the Contractor’s entitlement to EOT shall be assessed in 
accordance with the rules and procedures stated in the Special Provisions (if 
not stated, as appropriate taking due regard of all relevant circumstances).

8.6
Delays Caused
by Authorities  If:

 (a) the Contractor has diligently followed the procedures laid down by the 
relevant legally constituted public authorities or private utility entities in 
the Country;

 (b) these authorities or entities delay or disrupt the Contractor’s work; 
and

 (c) the delay or disruption was Unforeseeable,

  then this delay or disruption will be considered as a cause of delay under 
sub-paragraph (b) of Sub-Clause 8.5 [Extension of Time for Completion].

8.7
Rate of Progress  If, at any time:

 (a) actual progress is too slow to complete the Works or a Section (if any) 
within the relevant Time for Completion; and/or

 (b) progress has fallen (or will fall) behind the Programme (or the initial 
programme if it has not yet become the Programme) under Sub-Clause 
8.3 [Programme],

  other than as a result of a cause listed in Sub-Clause 8.5 [Extension of Time 
for Completion], then the Engineer may instruct the Contractor to submit, 
under Sub-Clause 8.3 [Programme], a revised programme describing 
the revised methods which the Contractor proposes to adopt in order to 
expedite progress and complete the Works or a Section (if any) within the 
relevant Time for Completion.

  Unless the Engineer gives a Notice to the Contractor stating otherwise, the 
Contractor shall adopt these revised methods, which may require increases 
in the working hours and/or in the numbers of Contractor’s Personnel and/or 
the Goods, at the Contractor’s risk and cost. If these revised methods cause 
the Employer to incur additional costs, the Employer shall be entitled subject 
to Sub-Clause 20.2 [Claims For Payment and/or EOT] to payment of these 
costs by the Contractor, in addition to Delay Damages (if any).

  Sub-Clause 13.3.1 [Variation by Instruction] shall apply to revised methods, 
including acceleration measures, instructed by the Engineer to reduce 
delays resulting from causes listed under Sub-Clause 8.5 [Extension of Time 
for Completion].
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8.8
Delay Damages  If the Contractor fails to comply with Sub-Clause 8.2 [Time for Completion], 

the Employer shall be entitled subject to Sub-Clause 20.2 [Claims For 
Payment and/or EOT] to payment of Delay Damages by the Contractor for 
this default. Delay Damages shall be the amount stated in the Contract Data, 
which shall be paid for every day which shall elapse between the relevant 
Time for Completion and the relevant Date of Completion of the Works or 
Section. The total amount due under this Sub-Clause shall not exceed the 
maximum amount of Delay Damages (if any) stated in the Contract Data. 

  These Delay Damages shall be the only damages due from the Contractor for 
the Contractor’s failure to comply with Sub-Clause 8.2 [Time for Completion], 
other than in the event of termination under Sub-Clause 15.2 [Termination for 
Contractor’s Default] before completion of the Works. These Delay Damages 
shall not relieve the Contractor from the obligation to complete the Works, 
or from any other duties, obligations or responsibilities which the Contractor 
may have under or in connection with the Contract.

  This Sub-Clause shall not limit the Contractor’s liability for Delay Damages 
in any case of fraud, gross negligence, deliberate default or reckless 
misconduct by the Contractor.

8.9
Employer’s Suspension  The Engineer may at any time instruct the Contractor to suspend progress 

of part or all of the Works, which instruction shall state the date and cause 
of the suspension. 

  During such suspension, the Contractor shall protect, store and secure such part 
or all of the Works (as the case may be) against any deterioration, loss or damage.

  To the extent that the cause of such suspension is the responsibility of the 
Contractor, Sub-Clauses 8.10 [Consequences of Employer’s Suspension], 
8.11 [Payment for Plant and Materials after Employer’s Suspension] and 
8.12 [Prolonged Suspension] shall not apply.

8.10
Consequences of
Employer’s Suspension  If the Contractor suffers delay and/or incurs Cost from complying with an 

Engineer’s instruction under Sub-Clause 8.9 [Employer’s Suspension] and/
or from resuming the work under Sub-Clause 8.13 [Resumption of Work], 
the Contractor shall be entitled subject to Sub-Clause 20.2 [Claims For 
Payment and/or EOT] to EOT and/or payment of such Cost Plus Profit.

  The Contractor shall not be entitled to EOT, or to payment of the Cost 
incurred, in making good:

 (a) the consequences of the Contractor’s faulty or defective (design, if 
any) workmanship, Plant or Materials; and/or 

 (b) any deterioration, loss or damage caused by the Contractor’s failure 
to protect, store or secure in accordance with Sub-Clause 8.9 
[Employer’s Suspension].

8.11
Payment for Plant and Materials
after Employer’s Suspension The Contractor shall be entitled to payment of the value (as at the date of 

suspension instructed under Sub-Clause 8.9 [Employer’s Suspension]) of 
Plant and/or Materials which have not been delivered to Site, if:
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 (a) the work on Plant, or delivery of Plant and/or Materials, has been 
suspended for more than 28 days and 

  (i) the Plant and/or Materials were scheduled, in accordance with 
the Programme, to have been completed and ready for delivery 
to the Site during the suspension period; and

  (ii) the Contractor provides the Engineer with reasonable evidence 
that the Plant and/or Materials comply with the Contract; and

 (b) the Contractor has marked the Plant and/or Materials as the 
Employer’s property in accordance with the Engineer’s instructions.

8.12
Prolonged Suspension  If the suspension under Sub-Clause 8.9 [Employer’s Suspension] has 

continued for more than 84 days, the Contractor may give a Notice to the 
Engineer requesting permission to proceed. 

  If the Engineer does not give a Notice under Sub-Clause 8.13 [Resumption 
of Work] within 28 days after receiving the Contractor’s Notice under this 
Sub-Clause, the Contractor may either:

 (a) agree to a further suspension, in which case the Parties may agree 
the EOT and/or Cost Plus Profit (if the Contractor incurs Cost), and/or 
payment for suspended Plant and/or Materials, arising from the total 
period of suspension; 

  or (and if the Parties fail to reach agreement under this sub-paragraph (a))

 (b) after giving a (second) Notice to the Engineer, treat the suspension 
as an omission of the affected part of the Works (as if it had been 
instructed under Sub-Clause 13.3.1 [Variation by Instruction]) 
with immediate effect including release from any further obligation 
to protect, store and secure under Sub-Clause 8.9 [Employer’s 
Suspension]. If the suspension affects the whole of the Works, the 
Contractor may give a Notice of termination under Sub-Clause 16.2 
[Termination by Contractor].

8.13
Resumption of Work  The Contractor shall resume work as soon as practicable after receiving a 

Notice from the Engineer to proceed with the suspended work.

  At the time stated in this Notice (if not stated, immediately after the Contractor 
receives this Notice), the Contractor and the Engineer shall jointly examine 
the Works and the Plant and Materials affected by the suspension. The 
Engineer shall record any deterioration, loss, damage or defect in the Works 
or Plant or Materials which has occurred during the suspension and shall 
provide this record to the Contractor. The Contractor shall promptly make 
good all such deterioration, loss, damage or defect so that the Works, when 
completed, shall comply with the Contract.

9Tests on Completion
9.1
Contractor’s Obligations  The Contractor shall carry out the Tests on Completion in accordance with 

this Clause and Sub-Clause 7.4 [Testing by the Contractor], after submitting 
the documents under Sub-Clause 4.4.2 [As-Built Records] (if applicable) 
and Sub-Clause 4.4.3 [Operation and Maintenance Manuals] (if applicable). 
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  The Contractor shall submit to the Engineer, not less than 42 days before 
the date the Contractor intends to commence the Tests on Completion, 
a detailed test programme showing the intended timing and resources 
required for these tests. 

  The Engineer may Review the proposed test programme and may give a 
Notice to the Contractor stating the extent to which it does not comply with 
the Contract. Within 14 days after receiving this Notice, the Contractor shall 
revise the test programme to rectify such non-compliance. If the Engineer 
gives no such Notice within 14 days after receiving the test programme (or 
revised test programme), the Engineer shall be deemed to have given a 
Notice of No-objection. The Contractor shall not commence the Tests on 
Completion until a Notice of No-objection is given (or is deemed to have 
been given) by the Engineer.

  In addition to any date(s) shown in the test programme, the Contractor shall 
give a Notice to the Engineer, of not less than 21 days, of the date after which 
the Contractor will be ready to carry out each of the Tests on Completion. 
The Contractor shall commence the Tests on Completion within 14 days 
after this date, or on such day or days as the Engineer shall instruct, and 
shall proceed in accordance with the Contractor’s test programme to which 
the Engineer has given (or is deemed to have given) a Notice of No-objection.

  As soon as the Works or Section have, in the Contractor’s opinion, passed 
the Tests on Completion, the Contractor shall submit a certified report of 
the results of these tests to the Engineer. The Engineer shall Review such a 
report and may give a Notice to the Contractor stating the extent to which 
the results of the tests do not comply with the Contract. If the Engineer does 
not give such a Notice within 14 days after receiving the results of the tests, 
the Engineer shall be deemed to have given a Notice of No-objection. 

  In considering the results of the Tests on Completion, the Engineer shall 
make allowances for the effect of any use of (any part of) the Works by the 
Employer on the performance or other characteristics of the Works.

9.2
Delayed Tests  If the Contractor has given a Notice under Sub-Clause 9.1 [Contractor’s 

Obligations] that the Works or Section (as the case may be) are ready for 
Tests on Completion, and these tests are unduly delayed by the Employer’s 
Personnel or by a cause for which the Employer is responsible, Sub-Clause 
10.3 [Interference with Tests on Completion] shall apply.

  If the Tests on Completion are unduly delayed by the Contractor, the Engineer 
may by giving a Notice to the Contractor require the Contractor to carry 
out the tests within 21 days after receiving the Notice. The Contractor shall 
carry out the tests on such day or days within this period of 21 days as the 
Contractor may fix, for which the Contractor shall give a prior Notice to the 
Engineer of not less than 7 days.

  If the Contractor fails to carry out the Tests on Completion within this period 
of 21 days:

 (a)  after a second Notice is given by the Engineer to the Contractor, the 
Employer’s Personnel may proceed with the tests;

 (b)  the Contractor may attend and witness these tests;

 (c)  within 28 days of these tests being completed, the Engineer shall 
send a copy of the test results to the Contractor; and
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 (d) if the Employer incurs additional costs as a result of such testing, 
the Employer shall be entitled subject to Sub-Clause 20.2 [Claims 
For Payment and/or EOT] to payment by the Contractor of the costs 
reasonably incurred. 

  Whether or not the Contractor attends, these Tests on Completion shall be 
deemed to have been carried out in the presence of the Contractor and the 
results of these tests shall be accepted as accurate.

9.3
Retesting  If the Works, or a Section, fail to pass the Tests on Completion, Sub-Clause 

7.5 [Defects and Rejection] shall apply. The Engineer or the Contractor may 
require these failed tests, and the Tests on Completion on any related work, 
to be repeated under the same terms and conditions. Such repeated tests 
shall be treated as Tests on Completion for the purposes of this Clause.

9.4
Failure to Pass Tests
on Completion  If the Works, or a Section, fail to pass the Tests on Completion repeated 

under Sub-Clause 9.3 [Retesting], the Engineer shall be entitled to:

 (a) order further repetition of Tests on Completion under Sub-Clause 9.3 
[Retesting];

 (b) reject the Works if the effect of the failure is to deprive the Employer of 
substantially the whole benefit of the Works in which event the Employer 
shall have the same remedies as are provided in sub-paragraph (d) of 
Sub-Clause 11.4 [Failure to Remedy Defects]; 

 (c) reject the Section if the effect of the failure is that the Section cannot 
be used for its intended purpose(s) under the Contract, in which 
event the Employer shall have the same remedy as is provided in 
sub-paragraph (c) of Sub-Clause 11.4 [Failure to Remedy Defects]; or

 (d) issue a Taking-Over Certificate, if the Employer so requests. 

  In the event of sub-paragraph (d) above, the Contractor shall then proceed in 
accordance with all other obligations under the Contract, and the Employer 
shall be entitled subject to Sub-Clause 20.2 [Claims For Payment and/or 
EOT] to payment by the Contractor or a reduction in the Contract Price as 
described under sub-paragraph (b) of Sub-Clause 11.4 [Failure to Remedy 
Defects], respectively. This entitlement shall be without prejudice to any 
other rights the Employer may have, under the Contract or otherwise.

10Employer’s Taking Over
10.1
Taking Over the 
Works and Sections  Except as stated in Sub-Clause 9.4 [Failure to Pass Tests on Completion], 

Sub-Clause 10.2 [Taking Over Parts] and Sub-Clause 10.3 [Interference with 
Tests on Completion], the Works shall be taken over by the Employer when:

 (a)  the Works have been completed in accordance with the Contract, 
including the passing of the Tests on Completion and except as 
allowed in sub-paragraph (i) below; 

 (b) if applicable, the Engineer has given (or is deemed to have given) 
a Notice of No-objection to the as-built records submitted under 
Sub-Clause 4.4.2 [As-Built Records]; 
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 (c) if applicable, the Engineer has given (or is deemed to have given) a 
Notice of No-objection to the operation and maintenance manuals 
under Sub-Clause 4.4.3 [Operation and Maintenance Manuals];

 (d) if applicable, the Contractor has carried out the training as described 
under Sub-Clause 4.5 [Training]; and

 (e) a Taking-Over Certificate for the Works has been issued, or is deemed 
to have been issued in accordance with this Sub-Clause.

  The Contractor may apply for a Taking-Over Certificate by giving a Notice to 
the Engineer not more than 14 days before the Works will, in the Contractor’s 
opinion, be complete and ready for taking over. If the Works are divided into 
Sections, the Contractor may similarly apply for a Taking-Over Certificate for 
each Section.

  If any Part of the Works is taken over under Sub-Clause 10.2 [Taking Over 
Parts], the remaining Works or Section shall not be taken over until the 
conditions described in sub-paragraphs (a) to (e) above (where applicable) 
have been fulfilled. 

  The Engineer shall, within 28 days after receiving the Contractor’s Notice, 
either:

 (i) issue the Taking-Over Certificate to the Contractor, stating the date 
on which the Works or Section were completed in accordance with 
the Contract, except for any minor outstanding work and defects (as 
listed in the Taking-Over Certificate) which will not substantially affect 
the safe use of the Works or Section for their intended purpose (either 
until or whilst this work is completed and these defects are remedied); 
or

 (ii) reject the application by giving a Notice to the Contractor, with 
reasons. This Notice shall specify the work required to be done, the 
defects required to be remedied and/or the documents required to 
be submitted by the Contractor to enable the Taking-Over Certificate 
to be issued. The Contractor shall then complete this work, remedy 
such defects and/or submit such documents before giving a further 
Notice under this Sub-Clause.

  If the Engineer does not issue the Taking-Over Certificate or reject the 
Contractor’s application within this period of 28 days, and if the conditions 
described in sub-paragraphs (a) to (d) above (where applicable) have been 
fulfilled, the Works or Section shall be deemed to have been completed 
in accordance with the Contract on the fourteenth day after the Engineer 
receives the Contractor’s Notice of application and the Taking-Over 
Certificate shall be deemed to have been issued.

10.2
Taking Over Parts  The Engineer may, at the sole discretion of the Employer, issue a Taking-Over 

Certificate for any part of the Permanent Works.

  The Employer shall not use any part of the Works (other than as a temporary 
measure, which is either stated in the Specification or with the prior 
agreement of the Contractor) unless and until the Engineer has issued a 
Taking-Over Certificate for this part. However, if the Employer does use any 
part of the Works before the Taking-Over Certificate is issued the Contractor 
shall give a Notice to the Engineer identifying such part and describing such 
use, and:

 (a) that Part shall be deemed to have been taken over by the Employer 
as from the date on which it is used;

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



General Conditions © FIDIC 2017

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

55

 (b) the Contractor shall cease to be liable for the care of such Part as 
from this date, when responsibility shall pass to the Employer; and

 (c) the Engineer shall immediately issue a Taking-Over Certificate for this 
Part, and any outstanding work to be completed (including Tests 
on Completion) and/or defects to be remedied shall be listed in this 
certificate. 

  After the Engineer has issued a Taking-Over Certificate for a Part, the 
Contractor shall be given the earliest opportunity to take such steps as 
may be necessary to carry out the outstanding work (including Tests on 
Completion) and/or remedial work for any defects listed in the certificate. 
The Contractor shall carry out these works as soon as practicable and, in 
any case, before the expiry date of the relevant DNP.

  If the Contractor incurs Cost as a result of the Employer taking over and/
or using a Part, the Contractor shall be entitled subject to Sub-Clause 20.2 
[Claims For Payment and/or EOT] to payment of such Cost Plus Profit. 

  If the Engineer issues a Taking-Over Certificate for any part of the Works, or 
if the Employer is deemed to have taken over a Part under sub-paragraph (a) 
above, for any period of delay after the date under sub-paragraph (a) above, 
the Delay Damages for completion of the remainder of the Works shall be 
reduced. Similarly, the Delay Damages for the remainder of the Section (if 
any) in which this Part is included shall also be reduced. This reduction 
shall be calculated as the proportion which the value of the Part (except 
the value of any outstanding works and/or defects to be remedied) bears 
to the value of the Works or Section (as the case may be) as a whole. The 
Engineer shall proceed under Sub-Clause 3.7 [Agreement or Determination] 
to agree or determine this reduction (and for the purpose of Sub-Clause 
3.7.3 [Time limits], the date the Engineer receives the Contractor’s Notice 
under this Sub-Clause shall be the date of commencement of the time limit 
for agreement under Sub-Clause 3.7.3). The provisions of this paragraph 
shall only apply to the daily rate of Delay Damages, and shall not affect the 
maximum amount of these damages.

10.3
Interference with
Tests on Completion  If the Contractor is prevented, for more than 14 days (either a continuous 

period, or multiple periods which total more than 14 days), from carrying 
out the Tests on Completion by the Employer’s Personnel or by a cause for 
which the Employer is responsible:

 (a) the Contractor shall give a Notice to the Engineer describing such 
prevention; 

 (b) the Employer shall be deemed to have taken over the Works or Section 
(as the case may be) on the date when the Tests on Completion would 
otherwise have been completed; and

 (c)  the Engineer shall immediately issue a Taking-Over Certificate for the 
Works or Section (as the case may be).

  After the Engineer has issued this Taking-Over Certificate, the Contractor 
shall carry out the Tests on Completion as soon as practicable and, in any 
case, before the expiry date of the DNP. The Engineer shall give a Notice to 
the Contractor, of not less than 14 days, of the date after which the Contractor 
may carry out each of the Tests on Completion. Thereafter, Sub-Clause 9.1 
[Contractor’s Obligations] shall apply.
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  If the Contractor suffers delay and/or incurs Cost as a result of being 
prevented from carrying out the Tests on Completion, the Contractor shall 
be entitled subject to Sub-Clause 20.2 [Claims For Payment and/or EOT] to 
EOT and/or payment of such Cost Plus Profit.

10.4
Surfaces Requiring
Reinstatement  Except as otherwise stated in the Taking-Over Certificate, a certificate for a 

Section or Part of the Works shall not be deemed to certify completion of 
any ground or other surfaces requiring reinstatement.

11Defects after Taking Over
11.1
Completion of Outstanding Work 
and Remedying Defects  In order that the Works and Contractor’s Documents, and each Section and/

or Part, shall be in the condition required by the Contract (fair wear and tear 
excepted) by the expiry date of the relevant Defects Notification Period or as 
soon as practicable thereafter, the Contractor shall:

 (a) complete any work which is outstanding on the relevant Date of 
Completion, within the time(s) stated in the Taking-Over Certificate or 
such other reasonable time as is instructed by the Engineer; and

 (b) execute all work required to remedy defects or damage, of which a 
Notice is given to the Contractor by (or on behalf of) the Employer on 
or before the expiry date of the DNP for the Works or Section or Part 
(as the case may be).

  If a defect appears (including if the Works fail to pass the Tests after 
Completion, if any) or damage occurs during the relevant DNP, a Notice shall 
be given to the Contractor accordingly, by (or on behalf of) the Employer. 
Promptly thereafter:

 (i) the Contractor and the Employer’s Personnel shall jointly inspect the 
defect or damage;

 (ii) the Contractor shall then prepare and submit a proposal for necessary 
remedial work; and 

 (iii) the second, third and fourth paragraphs of Sub-Clause 7.5 [Defects 
and Rejection] shall apply.

11.2
Cost of Remedying
Defects  All work under sub-paragraph (b) of Sub-Clause 11.1 [Completion of 

Outstanding Work and Remedying Defects] shall be executed at the risk and 
cost of the Contractor, if and to the extent that the work is attributable to:

 (a) design (if any) of the Works for which the Contractor is responsible; 

 (b) Plant, Materials or workmanship not being in accordance with the 
Contract; 

 (c) improper operation or maintenance which was attributable to matters 
for which the Contractor is responsible (under Sub-Clauses 4.4.2 
[As-Built Records], Sub-Clause 4.4.3 [Operation and Maintenance 
Manuals] and/or Sub-Clause 4.5 [Training] (where applicable) or 
otherwise); or
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 (d) failure by the Contractor to comply with any other obligation under the 
Contract.

  If the Contractor considers that the work is attributable to any other cause, 
the Contractor shall promptly give a Notice to the Engineer and the Engineer 
shall proceed under Sub-Clause 3.7 [Agreement or Determination] to agree 
or determine the cause (and, for the purpose of Sub-Clause 3.7.3 [Time 
limits], the date of this Notice shall be the date of commencement of the time 
limit for agreement under Sub-Clause 3.7.3). If it is agreed or determined 
that the work is attributable to a cause other than those listed above, 
Sub-Clause 13.3.1 [Variation by Instruction] shall apply as if such work had 
been instructed by the Engineer.

11.3
Extension of Defects 
Notification Period  The Employer shall be entitled to an extension of the DNP for the Works, or 

a Section or a Part:

 (a)  if and to the extent that the Works, Section, Part or a major item of 
Plant (as the case may be, and after taking over) cannot be used for 
the intended purpose(s) by reason of a defect or damage which is 
attributable to any of the matters under sub-paragraphs (a) to (d) of 
Sub-Clause 11.2 [Cost of Remedying Defects]; and

 (b) subject to Sub-Clause 20.2 [Claims For Payment and/or EOT]. 

  However, a DNP shall not be extended by more than a period of two years 
after the expiry of the DNP stated in the Contract Data. 

  If delivery and/or erection of Plant and/or Materials was suspended under 
Sub-Clause 8.9 [Employer’s Suspension] (other than where the cause of 
such suspension is the responsibility of the Contractor) or Sub-Clause 16.1 
[Suspension by Contractor], the Contractor’s obligations under this Clause 
shall not apply to any defects or damage occurring more than two years 
after the DNP for the Works, of which the Plant and/or Materials form part, 
would otherwise have expired.

11.4
Failure to Remedy Defects  If the remedying of any defect or damage under Sub-Clause 11.1 [Completion 

of Outstanding Works and Remedying Defects] is unduly delayed by the 
Contractor, a date may be fixed by (or on behalf of) the Employer, on or by 
which the defect or damage is to be remedied. A Notice of this fixed date 
shall be given to the Contractor by (or on behalf of) the Employer, which 
Notice shall allow the Contractor reasonable time (taking due regard of all 
relevant circumstances) to remedy the defect or damage.

  If the Contractor fails to remedy the defect or damage by the date stated 
in this Notice and this remedial work was to be executed at the cost of 
the Contractor under Sub-Clause 11.2 [Cost of Remedying Defects], the 
Employer may (at the Employer’s sole discretion):

 (a) carry out the work or have the work carried out by others (including 
any retesting), in the manner required under the Contract and at the 
Contractor’s cost, but the Contractor shall have no responsibility for 
this work. The Employer shall be entitled subject to Sub-Clause 20.2 
[Claims For Payment and/or EOT] to payment by the Contractor of the 
costs reasonably incurred by the Employer in remedying the defect or 
damage;
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 (b) accept the damaged or defective work, in which case the Employer 
shall be entitled subject to Sub-Clause 20.2 [Claims For Payment 
and/or EOT] to a reduction in the Contract Price. The reduction shall 
be in full satisfaction of this failure only and shall be in the amount as 
shall be appropriate to cover the reduced value to the Employer as a 
result of this failure; 

 (c) require the Engineer to treat any part of the Works which cannot be 
used for its intended purpose(s) under the Contract by reason of this 
failure as an omission, as if such omission had been instructed under 
Sub-Clause 13.3.1 [Variation by Instruction]; or

 (d) terminate the Contract as a whole with immediate effect (and 
Sub-Clause 15.2 [Termination for Contractor’s Default] shall not apply) 
if the defect or damage deprives the Employer of substantially the 
whole benefit of the Works. The Employer shall then be entitled subject 
to Sub-Clause 20.2 [Claims For Payment and/or EOT] to recover from 
the Contractor all sums paid for the Works, plus financing charges 
and any costs incurred in dismantling the same, clearing the Site and 
returning Plant and Materials to the Contractor.

  The exercise of discretion by the Employer under sub-paragraph (c) or (d) 
above shall be without prejudice to any other rights the Employer may have, 
under the Contract or otherwise.

11.5
Remedying of Defective 
Work off Site  If, during the DNP, the Contractor considers that any defect or damage in 

any Plant cannot be remedied expeditiously on the Site the Contractor shall 
give a Notice, with reasons, to the Employer requesting consent to remove 
the defective or damaged Plant off the Site for the purposes of repair. This 
Notice shall clearly identify each item of defective or damaged Plant, and 
shall give details of:

 (a) the defect or damage to be repaired;

 (b) the place to which defective or damaged Plant is to be taken for 
repair; 

 (c) the transportation to be used (and insurance cover for such 
transportation); 

 (d) the proposed inspections and testing off the Site; 

 (e) the planned duration required before the repaired Plant shall be 
returned to the Site; and

 (f) the planned duration for reinstallation and retesting of the repaired 
Plant (under Sub-Clause 7.4 [Testing by the Contractor] and/or 
Clause 9 [Tests on Completion] if applicable). 

  The Contractor shall also provide any further details that the Employer may 
reasonably require.

  When the Employer gives consent (which consent shall not relieve the 
Contractor from any obligation or responsibility under this Clause), the 
Contractor may remove from the Site such items of Plant as are defective 
or damaged. As a condition of this consent, the Employer may require the 
Contractor to increase the amount of the Performance Security by the full 
replacement cost of the defective or damaged Plant.
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11.6
Further Tests after
Remedying Defects  Within 7 days of completion of the work of remedying of any defect or 

damage, the Contractor shall give a Notice to the Engineer describing the 
remedied Works, Section, Part and/or Plant and the proposed repeated 
tests (under Clause 9 [Tests on Completion]). Within 7 days after receiving 
this Notice, the Engineer shall give a Notice to the Contractor either:

 (a)  agreeing with such proposed testing; or 

 (b) instructing the repeated tests that are necessary to demonstrate 
that the remedied Works, Section, Part and/or Plant comply with the 
Contract.

  If the Contractor fails to give such a Notice within the 7 days, the Engineer may 
give a Notice to the Contractor, within 14 days after the defect or damage is 
remedied, instructing the repeated tests that are necessary to demonstrate 
that the remedied Works, Section, Part and/or Plant comply with the Contract.

  All repeated tests under this Sub-Clause shall be carried out in accordance 
with the terms applicable to the previous tests, except that they shall be 
carried out at the risk and cost of the Party liable, under Sub-Clause 11.2 
[Cost of Remedying Defects], for the cost of the remedial work.

11.7
Right of Access 
after Taking Over  Until the date 28 days after issue of the Performance Certificate, the 

Contractor shall have the right of access to the Works as is reasonably 
required in order to comply with this Clause, except as may be inconsistent 
with the Employer’s reasonable security restrictions.

  Whenever the Contractor intends to access any part of the Works during the 
relevant DNP:

 (a) the Contractor shall request access by giving a Notice to the Employer, 
describing the parts of the Works to be accessed, the reasons for such 
access, and the Contractor’s preferred date for access. This Notice 
shall be given in reasonable time in advance of the preferred date for 
access, taking due regard of all relevant circumstances including the 
Employer’s security restrictions; and

 (b) within 7 days after receiving the Contractor’s Notice, the Employer 
shall give a Notice to the Contractor either:

  (i) stating the Employer’s consent to the Contractor’s request; or

  (ii)  proposing reasonable alternative date(s), with reasons. If the 
Employer fails to give this Notice within the 7 days, the Employer 
shall be deemed to have given consent to the Contractor’s 
access on the preferred date stated in the Contractor’s Notice.

  If the Contractor incurs additional Cost as a result of any unreasonable delay 
by the Employer in permitting access to the Works by the Contractor, the 
Contractor shall be entitled subject to Sub-Clause 20.2 [Claims For Payment 
and/or EOT] to payment of any such Cost Plus Profit.

11.8
Contractor to Search  The Contractor shall, if instructed by the Engineer, search for the cause of 

any defect, under the direction of the Engineer. The Contractor shall carry 
out the search on the date(s) stated in the Engineer’s instruction or other 
date(s) agreed with the Engineer. 
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  Unless the defect is to be remedied at the cost of the Contractor under 
Sub-Clause 11.2 [Cost of Remedying Defects], the Contractor shall be 
entitled subject to Sub-Clause 20.2 [Claims For Payment and/or EOT] to 
payment of the Cost Plus Profit of the search.

  If the Contractor fails to carry out the search in accordance with this 
Sub-Clause, the search may be carried out by the Employer’s Personnel. 
The Contractor shall be given a Notice of the date when such a search will 
be carried out and the Contractor may attend at the Contractor’s own cost. If 
the defect is to be remedied at the cost of the Contractor under Sub-Clause 
11.2 [Cost of Remedying Defects], the Employer shall be entitled subject 
to Sub-Clause 20.2 [Claims For Payment and/or EOT] to payment by the 
Contractor of the costs of the search reasonably incurred by the Employer.

11.9
Performance Certificate  Performance of the Contractor’s obligations under the Contract shall not 

be considered to have been completed until the Engineer has issued the 
Performance Certificate to the Contractor, stating the date on which the 
Contractor fulfilled the Contractor’s obligations under the Contract.

  The Engineer shall issue the Performance Certificate to the Contractor (with 
a copy to the Employer and to the DAAB) within 28 days after the latest of 
the expiry dates of the Defects Notification Periods, or as soon thereafter as 
the Contractor has:

 (a) supplied all the Contractor’s Documents; and 

 (b) completed and tested all the Works (including remedying any defects) 
in accordance with the Contract.

  If the Engineer fails to issue the Performance Certificate within this period of 
28 days, the Performance Certificate shall be deemed to have been issued 
on the date 28 days after the date on which it should have been issued, as 
required by this Sub-Clause. 

  Only the Performance Certificate shall be deemed to constitute acceptance 
of the Works.

11.10
Unfulfilled Obligations  After the issue of the Performance Certificate, each Party shall remain liable 

for the fulfilment of any obligation which remains unperformed at that time. 
For the purposes of determining the nature and extent of unperformed 
obligations, the Contract shall be deemed to remain in force.

  However in relation to Plant, the Contractor shall not be liable for any defects 
or damage occurring more than two years after expiry of the DNP for the 
Plant except if prohibited by law or in any case of fraud, gross negligence, 
deliberate default or reckless misconduct.

11.11
Clearance of Site  Promptly after the issue of the Performance Certificate, the Contractor shall:

 (a) remove any remaining Contractor’s Equipment, surplus material, 
wreckage, rubbish and Temporary Works from the Site; 

 (b) reinstate all parts of the Site which were affected by the Contractor’s 
activities during the execution of the Works and are not occupied by 
the Permanent Works; and
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 (c) leave the Site and the Works in the condition stated in the Specification 
(if not stated, in a clean and safe condition).

  If the Contractor fails to comply with sub-paragraphs (a), (b) and/or (c) above 
within 28 days after the issue of the Performance Certificate, the Employer 
may sell (to the extent permitted by applicable Laws) or otherwise dispose 
of any remaining items and/or may reinstate and clean the Site (as may be 
necessary) at the Contractor’s cost. 

  The Employer shall be entitled subject to Sub-Clause 20.2 [Claims For 
Payment and/or EOT] to payment by the Contractor of the costs reasonably 
incurred in connection with, or attributable to, such sale or disposal and 
reinstating and/or cleaning the Site, less an amount equal to the moneys 
from the sale (if any).

12Measurement and Valuation
12.1
Works to be Measured  The Works shall be measured, and valued for payment, in accordance with 

this Clause. 

  Whenever the Engineer requires any part of the Works to be measured on 
Site, he/she shall give a Notice to the Contractor of not less than 7 days, 
of the part to be measured and the date on which and place on Site at 
which the measurement will be made. Unless otherwise agreed with the 
Contractor, the measurement on Site shall be made on this date and the 
Contractor’s Representative shall:

 (a) either attend or send another qualified representative to assist the 
Engineer and to endeavour to reach agreement of the measurement, 
and

 (b) supply any particulars requested by the Engineer.

  If the Contractor fails to attend or send a representative at the time and place 
stated in the Engineer’s Notice (or otherwise agreed with the Contractor), 
the measurement made by (or on behalf of) the Engineer shall be deemed to 
have been made in the Contractor’s presence and the Contractor shall be 
deemed to have accepted the measurement as accurate. 

  Any part of the Permanent Works that is to be measured from records 
shall be identified in the Specification and, except as otherwise stated in 
the Contract, such records shall be prepared by the Engineer. Whenever 
the Engineer has prepared the records for such a part, he/she shall give a 
Notice to the Contractor of not less than 7 days, stating the date on which 
and place at which the Contractor’s Representative shall attend to examine 
and agree the records with the Engineer. If the Contractor fails to attend or 
send a representative at the time and place stated in the Engineer’s Notice 
(or otherwise agreed with the Contractor), the Contractor shall be deemed 
to have accepted the records as accurate.

  If, for any part of the Works, the Contractor attends the measurement on 
Site or examines the measurement records (as the case may be) but the 
Engineer and the Contractor are unable to agree the measurement, then 
the Contractor shall give a Notice to the Engineer setting out the reasons 
why the Contractor considers the measurement on Site or records are 
inaccurate. If the Contractor does not give such a Notice to the Engineer 
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within 14 days after attending the measurement on Site or examining the 
measurement records, the Contractor shall be deemed to have accepted 
the measurement as accurate.

  After receiving a Contractor’s Notice under this Sub-Clause, unless at 
that time such measurement is already subject to the last paragraph of 
Sub-Clause 13.3.1 [Variation by Instruction], the Engineer shall:

 • proceed under Sub-Clause 3.7 [Agreement or Determination] to 
agree or determine the measurement; and

 • for the purpose of Sub-Clause 3.7.3 [Time limits], the date on which 
the Engineer receives the Contractor’s Notice shall be the date of 
commencement of the time limit for agreement under Sub-Clause 
3.7.3. 

  Until such time as the measurement is agreed or determined, the Engineer 
shall assess a provisional measurement for the purposes of Interim Payment 
Certificates.

12.2
Method of Measurement  The method of measurement shall be as stated in the Contract Data or, if 

not so stated, that which shall be in accordance with the Bill of Quantities or 
other applicable Schedule(s).

  Except as otherwise stated in the Contract, measurement shall be made 
of the net actual quantity of each item of the Permanent Works and no 
allowance shall be made for bulking, shrinkage or waste.

12.3
Valuation of the Works  Except as otherwise stated in the Contract, the Engineer shall value 

each item of work by applying the measurement agreed or determined 
in accordance with Sub-Clauses 12.1 [Works to be Measured] and 12.2 
[Method of Measurement], and the appropriate rate or price for the item.

  For each item of work, the appropriate rate or price for the item shall be the 
rate or price specified for such item in the Bill of Quantities or other Schedule 
or, if there is no such an item, specified for similar work. 

  Any item of work which is identified in the Bill of Quantities or other Schedule, 
but for which no rate or price is specified, shall be deemed to be included in 
other rates and prices in the Bill of Quantities or other Schedule(s).

  A new rate or price shall be appropriate for an item of work if:

 (a) the item is not identified in, and no rate or price for this item is 
specified in, the Bill of Quantities or other Schedule and no specified 
rate or price is appropriate because the item of work is not of similar 
character, or is not executed under similar conditions, as any item in 
the Contract; 

 (b) (i) the measured quantity of the item is changed by more than 10% 
from the quantity of this item in the Bill of Quantities or other 
Schedule,

  (ii) this change in quantity multiplied by the rate or price specified 
in the Bill of Quantities or other Schedule for this item exceeds 
0.01% of the Accepted Contract Amount,

  (iii) this change in quantity directly changes the Cost per unit quantity 
of this item by more than 1%, and
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  (iv) this item is not specified in the Bill of Quantities or other Schedule 
as a “fixed rate item”, “fixed charge” or similar term referring to a 
rate or price which is not subject to adjustment for any change in 
quantity; and/or

 (c) the work is instructed under Clause 13 [Variations and Adjustments] 
and sub-paragraph (a) or (b) above applies.

  Each new rate or price shall be derived from any relevant rates or prices 
specified in the Bill of Quantities or other Schedule, with reasonable 
adjustments to take account of the matters described in sub-paragraph (a), 
(b) and/or (c), as applicable. If no specified rates or prices are relevant for the 
derivation of a new rate or price, it shall be derived from the reasonable Cost 
of executing the work, together with the applicable percentage for profit 
stated in the Contract Data (if not stated, five percent (5%)), taking account 
of any other relevant matters.

  If, for any item of work, the Engineer and the Contractor are unable to agree 
the appropriate rate or price, then the Contractor shall give a Notice to 
the Engineer setting out the reasons why the Contractor disagrees. After 
receiving a Contractor’s Notice under this Sub-Clause, unless at that time 
such rate or price is already subject to the last paragraph of Sub-Clause 
13.3.1 [Variation by Instruction], the Engineer shall:

 • proceed under Sub-Clause 3.7 [Agreement or Determination] to 
agree or determine the appropriate rate or price; and

 • for the purpose of Sub-Clause 3.7.3 [Time limits], the date on which 
the Engineer receives the Contractor’s Notice shall be the date of 
commencement of the time limit for agreement under Sub-Clause 
3.7.3. 

  Until such time as an appropriate rate or price is agreed or determined, the 
Engineer shall assess a provisional rate or price for the purposes of Interim 
Payment Certificates.

12.4
Omissions  Whenever the omission of any work forms part (or all) of a Variation;

 (a) the value of which has not otherwise been agreed;

 (b) the Contractor will incur (or has incurred) cost which, if the work had 
not been omitted, would have been deemed to be covered by a sum 
forming part of the Accepted Contract Amount;

 (c) the omission of the work will result (or has resulted) in this sum not 
forming part of the Contract Price; and

 (d) this cost is not deemed to be included in the valuation of any 
substituted work;

  then the Contractor shall, in the Contractor’s proposal under sub-paragraph 
(c) of Sub-Clause 13.3.1 [Variation by Instruction], give details to the Engineer 
accordingly, with detailed supporting particulars.

13Variations and Adjustments
13.1
Right to Vary  Variations may be initiated by the Engineer under Sub-Clause 13.3 [Variation 

Procedure] at any time before the issue of the Taking-Over Certificate for the 
Works. 
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  Other than as stated under Sub-Clause 11.4 [Failure to Remedy Defects], a 
Variation shall not comprise the omission of any work which is to be carried 
out by the Employer or by others unless otherwise agreed by the Parties. 

  The Contractor shall be bound by each Variation instructed under Sub-Clause 
13.3.1 [Variation by Instruction], and shall execute the Variation with due 
expedition and without delay, unless the Contractor promptly gives a Notice 
to the Engineer stating (with detailed supporting particulars) that:

 (a)  the varied work was Unforeseeable having regard to the scope and 
nature of the Works described in the Specification;

 (b) the Contractor cannot readily obtain the Goods required for the 
Variation; or

 (c)  it will adversely affect the Contractor’s ability to comply with 
Sub-Clause 4.8 [Health and Safety Obligations] and/or Sub-Clause 
4.18 [Protection of the Environment].

  Promptly after receiving this Notice, the Engineer shall respond by giving a 
Notice to the Contractor cancelling, confirming or varying the instruction. 
Any instruction so confirmed or varied shall be taken as an instruction under 
Sub-Clause 13.3.1 [Variation by instruction].

  Each Variation may include:

 (i) changes to the quantities of any item of work included in the Contract 
(however, such changes do not necessarily constitute a Variation);

 (ii) changes to the quality and other characteristics of any item of work;

 (iii) changes to the levels, positions and/or dimensions of any part of the 
Works;

 (iv) the omission of any work, unless it is to be carried out by others 
without the agreement of the Parties;

 (v) any additional work, Plant, Materials or services necessary for the 
Permanent Works, including any associated Tests on Completion, 
boreholes and other testing and exploratory work; or

 (vi) changes to the sequence or timing of the execution of the Works.

  The Contractor shall not make any alteration to and/or modification of the 
Permanent Works, unless and until the Engineer instructs a Variation under 
Sub-Clause 13.3.1 [Variation by Instruction].

13.2
Value Engineering  The Contractor may, at any time, submit to the Engineer a written proposal 

which (in the Contractor’s opinion) will, if adopted:

 (a)  accelerate completion; 

 (b)  reduce the cost to the Employer of executing, maintaining or operating 
the Works;

 (c)  improve the efficiency or value to the Employer of the completed 
Works; or 

 (d)  otherwise be of benefit to the Employer.

  The proposal shall be prepared at the cost of the Contractor and shall 
include the details as stated in sub-paragraphs (a) to (c) of Sub-Clause 
13.3.1 [Variation by Instruction]. 

  The Engineer shall, as soon as practicable after receiving such a proposal, 
respond by giving a Notice to the Contractor stating his/her consent or 

Th
is

 d
oc

um
en

t i
s 

re
st

ric
te

d 
fo

r d
is

tri
bu

tio
n 

w
ith

in
 th

e 
Le

xi
s 

N
ex

is
 p

la
tfo

rm
 - 

N
O

T 
FO

R
 C

O
N

TR
A

C
T 

U
S

E
 A

N
D

 N
O

T 
P

R
IN

TA
B

LE
 - 

O
R

IG
IN

A
L 

FO
R

 S
A

LE
 A

T 
w

w
w

.fi
di

c.
or

g



General Conditions © FIDIC 2017

FO
R

M
S

G
U

ID
A

N
C

E
G

E
N

E
R

A
L

C
O

N
D

IT
IO

N
S

65

otherwise. The Engineer’s consent or otherwise shall be at the sole discretion 
of the Employer. The Contractor shall not delay any work while awaiting a 
response. 

  If the Engineer gives his/her consent to the proposal, with or without 
comments, the Engineer shall then instruct a Variation. Thereafter, the 
Contractor shall submit any further particulars that the Engineer may 
reasonably require, and the last paragraph of Sub-Clause 13.3.1 [Variation 
by Instruction] shall apply which shall include consideration by the Engineer 
of the sharing (if any) of the benefit, costs and/or delay between the Parties 
stated in the Particular Conditions. 

  If a proposal under this Sub-Clause, to which the Engineer gives his/her 
consent, includes a change in the design of part of the Permanent Works, 
then unless otherwise agreed by both Parties:

 (i) the Contractor shall design this part at his/her cost; and

 (ii) sub-paragraphs (a) to (h) of Sub-Clause 4.1 [Contractor’s General 
Obligations] shall apply.

13.3
Variation Procedure  Subject to Sub-Clause 13.1 [Right to Vary], Variations shall be initiated by the 

Engineer in accordance with either of the following procedures:

 13.3.1 Variation by Instruction 

  The Engineer may instruct a Variation by giving a Notice (describing the 
required change and stating any requirements for the recording of Costs) to 
the Contractor in accordance with Sub-Clause 3.5 [Engineer’s Instructions]. 

  The Contractor shall proceed with execution of the Variation and shall within 
28 days (or other period proposed by the Contractor and agreed by the 
Engineer) of receiving the Engineer’s instruction, submit to the Engineer 
detailed particulars including:

 (a) a description of the varied work performed or to be performed, 
including details of the resources and methods adopted or to be 
adopted by the Contractor;

 (b) a programme for its execution and the Contractor’s proposal for 
any necessary modifications (if any) to the Programme according to 
Sub-Clause 8.3 [Programme] and to the Time for Completion; and

 (c) the Contractor’s proposal for adjustment to the Contract Price by 
valuing the Variation in accordance with Clause 12 [Measurement 
and Valuation], with supporting particulars (which shall include 
identification of any estimated quantities and, if the Contractor incurs 
or will incur Cost as a result of any necessary modification to the Time 
for Completion, shall show the additional payment (if any) to which 
the Contractor considers that the Contractor is entitled). If the Parties 
have agreed to the omission of any work which is to be carried out 
by others, the Contractor’s proposal may also include the amount of 
any loss of profit and other losses and damages suffered (or to be 
suffered) by the Contractor as a result of the omission.

  Thereafter, the Contractor shall submit any further particulars that the 
Engineer may reasonably require.

  The Engineer shall then proceed under Sub-Clause 3.7 [Agreement or 
Determination] to agree or determine: 
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 (i) EOT, if any; and/or 

 (ii) the adjustment to the Contract Price (including valuation of the 
Variation in accordance with Clause 12 [Measurement and Valuation] 
using measured quantities of the varied work)

  (and, for the purpose of Sub-Clause 3.7.3 [Time limits], the date the 
Engineer receives the Contractor’s submission (including any requested 
further particulars) shall be the date of commencement of the time limit for 
agreement under Sub-Clause 3.7.3). The Contractor shall be entitled to 
such EOT and/or adjustment to the Contract Price, without any requirement 
to comply with Sub-Clause 20.2 [Claims For Payment and/or EOT].

 13.3.2 Variation by Request for Proposal

  The Engineer may request a proposal, before instructing a Variation, by 
giving a Notice (describing the proposed change) to the Contractor. 

  The Contractor shall respond to this Notice as soon as practicable, by either: 

 (a) submitting a proposal, which shall include the matters as described 
in sub-paragraphs (a) to (c) of Sub-Clause 13.3.1 [Variation by 
Instruction]; or

 (b) giving reasons why the Contractor cannot comply (if this is the case), 
by reference to the matters described in sub-paragraphs (a) to (c) of 
Sub-Clause 13.1 [Right to Vary]. 

  If the Contractor submits a proposal, the Engineer shall, as soon as 
practicable after receiving it, respond by giving a Notice to the Contractor 
stating his/her consent or otherwise. The Contractor shall not delay any 
work whilst awaiting a response. 

  If the Engineer gives consent to the proposal, with or without comments, 
the Engineer shall then instruct the Variation. Thereafter, the Contractor shall 
submit any further particulars that the Engineer may reasonably require and 
the last paragraph of Sub-Clause 13.3.1 [Variation by Instruction] shall apply.

  If the Engineer does not give consent to the proposal, with or without 
comments, and if the Contractor has incurred Cost as a result of submitting 
it, the Contractor shall be entitled subject to Sub-Clause 20.2 [Claims For 
Payment and/or EOT] to payment of such Cost.

13.4
Provisional Sums  Each Provisional Sum shall only be used, in whole or in part, in accordance 

with the Engineer’s instructions, and the Contract Price shall be adjusted 
accordingly. The total sum paid to the Contractor shall include only such 
amounts for the work, supplies or services to which the Provisional Sum 
relates, as the Engineer shall have instructed.

  For each Provisional Sum, the Engineer may instruct:

 (a) work to be executed (including Plant, Materials or services to be 
supplied) by the Contractor, and for which adjustments to the 
Contract Price shall be agreed or determined under Sub-Clause 
13.3.1 [Variation by Instruction]; and/or

 (b) Plant, Materials, works or services to be purchased by the Contractor 
from a nominated Subcontractor (as defined in Sub-Clause 5.2 
[Nominated Subcontractors]) or otherwise; and for which there shall 
be included in the Contract Price:
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  (i) the actual amounts paid (or due to be paid) by the Contractor; 
and

  (ii) a sum for overhead charges and profit, calculated as a percentage 
of these actual amounts by applying the relevant percentage rate 
(if any) stated in the applicable Schedule. If there is no such rate, 
the percentage rate stated in the Contract Data shall be applied.

  If the Engineer instructs the Contractor under sub-paragraph (a) and/or 
(b) above, this instruction may include a requirement for the Contractor to 
submit quotations from the Contractor’s suppliers and/or subcontractors for 
all (or some) of the items of the work to be executed or Plant, Materials, 
works or services to be purchased. Thereafter, the Engineer may respond 
by giving a Notice either instructing the Contractor to accept one of these 
quotations (but such an instruction shall not be taken as an instruction under 
Sub-Clause 5.2 [Nominated Subcontractors]) or revoking the instruction. If 
the Engineer does not so respond within 7 days of receiving the quotations, 
the Contractor shall be entitled to accept any of these quotations at the 
Contractor’s discretion.

  Each Statement that includes a Provisional Sum shall also include all 
applicable invoices, vouchers and accounts or receipts in substantiation of 
the Provisional Sum.

13.5
Daywork  If a Daywork Schedule is not included in the Contract, this Sub-Clause shall 

not apply.

  For work of a minor or incidental nature, the Engineer may instruct that a 
Variation shall be executed on a daywork basis. The work shall then be valued 
in accordance with the Daywork Schedule, and the following procedure shall 
apply. 

  Before ordering Goods for such work (other than any Goods priced in the 
Daywork Schedule), the Contractor shall submit one or more quotations from 
the Contractor’s suppliers and/or subcontractors to the Engineer. Thereafter, 
the Engineer may instruct the Contractor to accept one of these quotations 
(but such an instruction shall not be taken as an instruction under Sub-Clause 
5.2 [Nominated Subcontractors]). If the Engineer does not so instruct the 
Contractor within 7 days of receiving the quotations, the Contractor shall be 
entitled to accept any of these quotations at the Contractor’s discretion.

  Except for any items for which the Daywork Schedule specifies that payment 
is not due, the Contractor shall deliver each day to the Engineer accurate 
statements in duplicate (and one electronic copy), which shall include 
records (as described under Sub-Clause 6.10 [Contractor’s Records]) of the 
resources used in executing the previous day’s work.

  One copy of each statement shall, if correct and agreed, be signed by the 
Engineer and promptly returned to the Contractor. If not correct or agreed, the 
Engineer shall proceed under Sub-Clause 3.7 [Agreement or Determination] 
to agree or determine the resources (and for the purpose of Sub-Clause 
3.7.3 [Time limits], the date the works which are the subject of the Variation 
under this Sub-Clause are completed by the Contractor shall be the date of 
commencement of the time limit for agreement under Sub-Clause 3.7.3). 

  In the next Statement, the Contractor shall then submit priced statements 
of the agreed or determined resources to the Engineer, together with all 
applicable invoices, vouchers and accounts or receipts in substantiation of 
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any Goods used in the daywork (other than Goods priced in the Daywork 
Schedule).

  Unless otherwise stated in the Daywork Schedule, the rates and prices in the 
Daywork Schedule shall be deemed to include taxes, overheads and profit.

13.6
Adjustments for
Changes in Laws  Subject to the following provisions of this Sub-Clause, the Contract Price 

shall be adjusted to take account of any increase or decrease in Cost 
resulting from a change in:

 (a) the Laws of the Country (including the introduction of new Laws and 
the repeal or modification of existing Laws);

 (b) the judicial or official governmental interpretation or implementation of 
the Laws referred to in sub-paragraph (a) above;

 (c) any permit, permission, license or approval obtained by the Employer 
or the Contractor under sub-paragraph (a) or (b), respectively, of 
Sub-Clause 1.13 [Compliance with Laws]; or

 (d) the requirements for any permit, permission, licence and/or approval 
to be obtained by the Contractor under sub-paragraph (b) of 
Sub-Clause 1.13 [Compliance with Laws], 

  made and/or officially published after the Base Date, which affect the 
Contractor in the performance of obligations under the Contract. In 
this Sub-Clause “change in Laws” means any of the changes under 
sub-paragraphs (a), (b), (c) and/or (d) above.

  If the Contractor suffers delay and/or incurs an increase in Cost as a result of 
any change in Laws, the Contractor shall be entitled subject to Sub-Clause 
20.2 [Claims For Payment and/or EOT] to EOT and/or payment of such 
Cost.

  If there is a decrease in Cost as a result of any change in Laws, the Employer 
shall be entitled subject to Sub-Clause 20.2 [Claims For Payment and/or 
EOT] to a reduction in the Contract Price.

  If any adjustment to the execution of the Works becomes necessary as a 
result of any change in Laws:

 (i) the Contractor shall promptly give a Notice to the Engineer, or 

 (ii) the Engineer shall promptly give a Notice to the Contractor 

  (with detailed supporting particulars).

  Thereafter, the Engineer shall either instruct a Variation under Sub-Clause 
13.3.1 [Variation by Instruction] or request a proposal under Sub-Clause 
13.3.2 [Variation by Request for Proposal].

13.7
Adjustments for
Changes in Cost  If Schedule(s) of cost indexation are not included in the Contract, this 

Sub-Clause shall not apply.

  The amounts payable to the Contractor shall be adjusted for rises or falls in 
the cost of labour, Goods and other inputs to the Works, by the addition or 
deduction of the amounts calculated in accordance with the Schedule(s) of 
cost indexation. 
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  To the extent that full compensation for any rise or fall in Costs is not covered 
by this Sub-Clause or other Clauses of these Conditions, the Accepted 
Contract Amount shall be deemed to have included amounts to cover the 
contingency of other rises and falls in costs.

  The adjustment to be applied to the amount otherwise payable to the 
Contractor, as certified in Payment Certificates, shall be calculated for each 
of the currencies in which the Contract Price is payable. No adjustment shall 
be applied to work valued on the basis of Cost or current prices.

  Until such time as each current cost index is available, the Engineer shall 
use a provisional index for the issue of Interim Payment Certificates. When 
a current cost index is available, the adjustment shall be recalculated 
accordingly.

  If the Contractor fails to complete the Works within the Time for Completion, 
adjustment of prices thereafter shall be made using either: 

 (a)  each index or price applicable on the date 49 days before the expiry 
of the Time for Completion of the Works; or 

 (b)  the current index or price

  whichever is more favourable to the Employer.

14Contract Price and Payment
14.1
The Contract Price  Unless otherwise stated in the Particular Conditions:

 (a) the Contract Price shall be the value of the Works in accordance 
with Sub-Clause 12.3 [Valuation of the Works] and be subject to 
adjustments, additions (including Cost or Cost Plus Profit to which 
the Contractor is entitled under these Conditions) and/or deductions 
in accordance with the Contract;

 (b) the Contractor shall pay all taxes, duties and fees required to be paid 
by the Contractor under the Contract, and the Contract Price shall 
not be adjusted for any of these costs except as stated in Sub-Clause 
13.6 [Adjustments for Changes in Laws];

 (c) any quantities which may be set out in the Bill of Quantities or other 
Schedule(s) are estimated quantities and are not to be taken as the 
actual and correct quantities:

  (i) of the Works which the Contractor is required to execute, or

  (ii) for the purposes of Clause 12 [Measurement and Valuation]; and

 (d) the Contractor shall submit to the Engineer, within 28 days after the 
Commencement Date, a proposed breakdown of each lump sum 
price (if any) in the Schedules. The Engineer may take account of 
the breakdown when preparing Payment Certificates, but shall not be 
bound by it.

14.2
Advance Payment  If no amount of advance payment is stated in the Contract Data, this 

Sub-Clause shall not apply. 

  After receiving the Advance Payment Certificate, the Employer shall make 
an advance payment, as an interest-free loan for mobilisation (and design, if 
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any). The amount of the advance payment and the currencies in which it is 
to be paid shall be as stated in the Contract Data.

 14.2.1 Advance Payment Guarantee

  The Contractor shall obtain (at the Contractor’s cost) an Advance Payment 
Guarantee in amounts and currencies equal to the advance payment, and 
shall submit it to the Employer with a copy to the Engineer. This guarantee 
shall be issued by an entity and from within a country (or other jurisdiction) to 
which the Employer gives consent, and shall be based on the sample form 
included in the tender documents or on another form agreed by the Employer 
(but such consent and/or agreement shall not relieve the Contractor from 
any obligation under this Sub-Clause). 

  The Contractor shall ensure that the Advance Payment Guarantee is valid 
and enforceable until the advance payment has been repaid, but its amount 
may be progressively reduced by the amount repaid by the Contractor as 
stated in the Payment Certificates. 

  If the terms of the Advance Payment Guarantee specify its expiry date, and 
the advance payment has not been repaid by the date 28 days before the 
expiry date:

 (a) the Contractor shall extend the validity of this guarantee until the 
advance payment has been repaid;

 (b) the Contractor shall immediately submit evidence of this extension to 
the Employer, with a copy to the Engineer; and

 (c) if the Employer does not receive this evidence 7 days before the 
expiry date of this guarantee, the Employer shall be entitled to claim 
under the guarantee the amount of advance payment which has not 
been repaid.

  When submitting the Advance Payment Guarantee, the Contractor shall 
include an application (in the form of a Statement) for the advance payment. 

 14.2.2 Advance Payment Certificate

  The Engineer shall issue an Advance Payment Certificate for the advance 
payment within 14 days after:

 (a)  the Employer has received both the Performance Security and the 
Advance Payment Guarantee, in the form and issued by an entity 
in accordance with Sub-Clause 4.2.1 [Contractor’s Obligations] and 
Sub-Clause 14.2.1 [Advance Payment Guarantee] respectively; and

 (b)  the Engineer has received a copy of the Contractor’s application for 
the advance payment under Sub-Clause 14.2.1 [Advance Payment 
Guarantee].

 14.2.3 Repayment of Advance Payment

  The advance payment shall be repaid through percentage deductions in 
Payment Certificates. Unless other percentages are stated in the Contract 
Data:

 (a) deductions shall commence in the IPC in which the total of all certified 
interim payments in the same currency as the advance payment 
(excluding the advance payment and deductions and release of 
retention moneys) exceeds ten percent (10%) of the portion of the 
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Accepted Contract Amount payable in that currency less Provisional 
Sums; and

 (b) deductions shall be made at the amortisation rate of one quarter 
(25%) of the amount of each IPC (excluding the advance payment 
and deductions and release of retention moneys) in the currencies 
and proportions of the advance payment, until such time as the 
advance payment has been repaid.

  If the advance payment has not been repaid before the issue of the 
Taking-Over Certificate for the Works, or before termination under Clause 
15 [Termination by Employer], Clause 16 [Suspension and Termination by 
Contractor] or Clause 18 [Exceptional Events] (as the case may be), the 
whole of the balance then outstanding shall immediately become due and 
payable by the Contractor to the Employer.

14.3
Application for 
Interim Payment   The Contractor shall submit a Statement to the Engineer after the end of the 

period of payment stated in the Contract Data (if not stated, after the end of 
each month). Each Statement shall:

 (a) be in a form acceptable to the Engineer;

 (b) be submitted in one paper-original, one electronic copy and additional 
paper copies (if any) as stated in the Contract Data; and

 (c) show in detail the amounts to which the Contractor considers that the 
Contractor is entitled, with supporting documents which shall include 
sufficient detail for the Engineer to investigate these amounts together 
with the relevant report on progress in accordance with Sub-Clause 
4.20 [Progress Reports].

  The Statement shall include the following items, as applicable, which shall be 
expressed in the various currencies in which the Contract Price is payable, in 
the sequence listed:

 (i) the estimated contract value of the Works executed, and the 
Contractor’s Documents produced, up to the end of the period of 
payment (including Variations but excluding items described in 
sub-paragraphs (ii) to (x) below);

 (ii) any amounts to be added and/or deducted for changes in Laws 
under Sub-Clause 13.6 [Adjustments for Changes in Laws], and for 
changes in Cost under Sub-Clause 13.7 [Adjustments for Changes in 
Cost];

 (iii) any amount to be deducted for retention, calculated by applying the 
percentage of retention stated in the Contract Data to the total of the 
amounts under sub-paragraphs (i), (ii) and (vi) of this Sub-Clause, until 
the amount so retained by the Employer reaches the limit of Retention 
Money (if any) stated in the Contract Data;

 (iv) any amounts to be added and/or deducted for the advance payment 
and repayments under Sub-Clause 14.2 [Advance Payment];

 (v) any amounts to be added and/or deducted for Plant and Materials 
under Sub-Clause 14.5 [Plant and Materials intended for the Works];

 (vi) any other additions and/or deductions which have become due under 
the Contract or otherwise, including those under Sub-Clause 3.7 
[Agreement or Determination]; 

 (vii) any amounts to be added for Provisional Sums under Sub-Clause 
13.4 [Provisional Sums];
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 (viii) any amount to be added for release of Retention Money under 
Sub-Clause 14.9 [Release of Retention Money]; 

 (ix) any amount to be deducted for the Contractor’s use of utilities provided 
by the Employer under Sub-Clause 4.19 [Temporary Utilities]; and

 (x) the deduction of amounts certified in all previous Payment Certificates.

14.4
Schedule of Payments  If the Contract includes a Schedule of Payments specifying the instalments 

in which the Contract Price will be paid then, unless otherwise stated in this 
Schedule:

 (a) the instalments quoted in the Schedule of Payments shall be treated 
as the estimated contract values for the purposes of sub-paragraph 
(i) of Sub-Clause 14.3 [Application for Interim Payment];

 (b) Sub-Clause 14.5 [Plant and Materials intended for the Works] shall 
not apply; and

 (c) if:

  (i) these instalments are not defined by reference to the actual 
progress achieved in the execution of the Works; and 

  (ii) actual progress is found by the Engineer to differ from that on 
which the Schedule of Payments was based, 

  then the Engineer may proceed under Sub-Clause 3.7 [Agreement or 
Determination] to agree or determine revised instalments (and for the 
purpose of Sub-Clause 3.7.3 [Time limits] the date when the difference 
under sub-paragraph (ii) above was found by the Engineer shall be the date 
of commencement of the time limit for agreement under Sub-Clause 3.7.3). 
Such revised instalments shall take account of the extent to which progress 
differs from that on which the Schedule of Payments was based.

  If the Contract does not include a Schedule of Payments, the Contractor 
shall submit non-binding estimates of the payments which the Contractor 
expects to become due during each period of 3 months. The first estimate 
shall be submitted within 42 days after the Commencement Date. Revised 
estimates shall be submitted at intervals of 3 months, until the issue of the 
Taking-Over Certificate for the Works.

14.5
Plant and Materials 
intended for the Works  If no Plant and/or Materials are listed in the Contract Data for payment when 

shipped and/or payment when delivered, this Sub-Clause shall not apply.

  The Contractor shall include, under sub-paragraph (v) of Sub-Clause 14.3 
[Application for Interim Payment]:

 -  an amount to be added for Plant and Materials which have been 
shipped or delivered (as the case may be) to the Site for incorporation 
in the Permanent Works; and 

 -  an amount to be deducted when the contract value of such Plant 
and Materials is included as part of the Permanent Works under 
sub-paragraph (i) of Sub-Clause 14.3 [Application for Interim 
Payment].

  The Engineer shall proceed under Sub-Clause 3.7 [Agreement or 
Determination] to agree or determine each amount to be added for Plant 
and Materials if the following conditions are fulfilled (and for the purpose of 
Sub-Clause 3.7.3 [Time limits] the date these conditions are fulfilled shall be 
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the date of commencement of the time limit for agreement under Sub-Clause 
3.7.3):

 (a) the Contractor has:

  (i) kept satisfactory records (including the orders, receipts, Costs 
and use of Plant and Materials) which are available for inspection 
by the Engineer; 

  (ii) submitted evidence demonstrating that the Plant and Materials 
comply with the Contract (which may include test certificates 
under Sub-Clause 7.4 [Testing by the Contractor] and/or 
compliance verification documentation under Sub-Clause 4.9.2 
[Compliance Verification System]) to the Engineer; and

  (iii) submitted a statement of the Cost of acquiring and shipping or 
delivering (as the case may be) the Plant and Materials to the 
Site, supported by satisfactory evidence;

  and either:

 (b) the relevant Plant and Materials:

  (i) are those listed in the Contract Data for payment when shipped;

  (ii) have been shipped to the Country, en route to the Site, in 
accordance with the Contract; and

  (iii) are described in a clean shipped bill of lading or other evidence 
of shipment, which has been submitted to the Engineer together 
with:

   • evidence of payment of freight and insurance;

   • any other documents reasonably required by the Engineer; 
and 

   • a written undertaking by the Contractor that the Contractor 
will deliver to the Employer (prior to submitting the next 
Statement) a bank guarantee in a form and issued by an 
entity to which the Employer gives consent (but such consent 
shall not relieve the Contractor from any obligation in the 
following provisions of this sub-paragraph), in amounts and 
currencies equal to the amount due under this Sub-Clause. 
This guarantee shall be in a similar form to the form described 
in Sub-Clause 14.2.1 [Advance Payment Guarantee] and 
shall be valid until the Plant and Materials are properly stored 
on Site and protected against loss, damage or deterioration;

  or

 (c) the relevant Plant and Materials:

  (i) are those listed in the Contract Data for payment when delivered 
to the Site, and

  (ii) have been delivered to and are properly stored on the Site, are 
protected against loss, damage or deterioration, and appear to 
be in accordance with the Contract.

  The amount so agreed or determined shall take account of the evidence 
and documents required under this Sub-Clause and of the contract value 
of the Plant and Materials. If sub-paragraph (b) above applies, the Engineer 
shall have no obligation to certify any payment under this Sub-Clause 
until the Employer has received the bank guarantee in accordance with 
sub-paragraph (b)(iii) above. The sum to be certified by the Engineer in an IPC 
shall be the equivalent of eighty percent (80%) of this agreed or determined 
amount. The currencies for this certified sum shall be the same as those in 
which payment will become due when the contract value is included under 
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sub-paragraph (i) of Sub-Clause 14.3 [Application for Interim Payment]. At 
that time, the Payment Certificate shall include the applicable amount to 
be deducted which shall be equivalent to, and in the same currencies and 
proportions as, this additional amount for the relevant Plant and Materials.

14.6
Issue of IPC  No amount will be certified or paid to the Contractor until:

 (a) the Employer has received the Performance Security in the form, and 
issued by an entity, in accordance with Sub-Clause 4.2.1 [Contractor’s 
obligations]; and

 (b) the Contractor has appointed the Contractor’s Representative in 
accordance with Sub-Clause 4.3 [Contractor’s Representative]. 

 14.6.1 The IPC

  The Engineer shall, within 28 days after receiving a Statement and supporting 
documents, issue an IPC to the Employer, with a copy to the Contractor: 

 (a) stating the amount which the Engineer fairly considers to be due; and

 (b) including any additions and/or deductions which have become due 
under Sub-Clause 3.7 [Agreement or Determination] or under the 
Contract or otherwise, 

  with detailed supporting particulars (which shall identify any difference 
between a certified amount and the corresponding amount in the Statement 
and give the reasons for such difference). 

 14.6.2 Withholding (amounts in) an IPC

  Before the issue of the Taking-Over Certificate for the Works, the Engineer 
may withhold an IPC in an amount which would (after retention and other 
deductions) be less than the minimum amount of the IPC (if any) stated in 
the Contract Data. In this event, the Engineer shall promptly give a Notice to 
the Contractor accordingly.

  An IPC shall not be withheld for any other reason, although:

 (a) if any thing supplied or work done by the Contractor is not in 
accordance with the Contract, the estimated cost of rectification or 
replacement may be withheld until rectification or replacement has 
been completed; 

 (b) if the Contractor was or is failing to perform any work, service or 
obligation in accordance with the Contract, the value of this work 
or obligation may be withheld until the work or obligation has been 
performed. In this event, the Engineer shall promptly give a Notice 
to the Contractor describing the failure and with detailed supporting 
particulars of the value withheld; and/or

 (c) if the Engineer finds any significant error or discrepancy in the 
Statement or supporting documents, the amount of the IPC may 
take account of the extent to which this error or discrepancy has 
prevented or prejudiced proper investigation of the amounts in the 
Statement until such error or discrepancy is corrected in a subsequent 
Statement.

  For each amount so withheld, in the supporting particulars for the IPC the 
Engineer shall detail his/her calculation of the amount and state the reasons 
for it being withheld.
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 14.6.3 Correction or modification

  The Engineer may in any Payment Certificate make any correction or 
modification that should properly be made to any previous Payment 
Certificate. A Payment Certificate shall not be deemed to indicate the 
Engineer’s acceptance, approval, consent or Notice of No-objection to any 
Contractor’s Document or to (any part of) the Works.

  If the Contractor considers that an IPC does not include any amounts to 
which the Contractor is entitled, these amounts shall be identified in the next 
Statement (the “identified amounts” in this paragraph). The Engineer shall 
then make any correction or modification that should properly be made in 
the next Payment Certificate. Thereafter, to the extent that:

 (a) the Contractor is not satisfied that this next Payment Certificate 
includes the identified amounts; and

 (b) the identified amounts do not concern a matter for which the 
Engineer is already carrying out his/her duties under Sub-Clause 3.7 
[Agreement or Determination] 

  the Contractor may, by giving a Notice, refer this matter to the Engineer 
and Sub-Clause 3.7 [Agreement or Determination] shall apply (and, for the 
purpose of Sub-Clause 3.7.3 [Time limits], the date the Engineer receives this 
Notice shall be the date of commencement of the time limit for agreement 
under Sub-Clause 3.7.3).

14.7
Payment  The Employer shall pay to the Contractor:

 (a) the amount certified in each Advance Payment Certificate within the 
period stated in the Contract Data (if not stated, 21 days) after the 
Employer receives the Advance Payment Certificate;

 (b) the amount certified in each IPC issued under:

  (i) Sub-Clause 14.6 [Issue of IPC], within the period stated in the 
Contract Data (if not stated, 56 days) after the Engineer receives 
the Statement and supporting documents; or

  (ii) Sub-Clause 14.13 [Issue of FPC], within the period stated in the 
Contract Data (if not stated, 28 days) after the Employer receives 
the IPC; and

 (c) the amount certified in the FPC within the period stated in the Contract 
Data (if not stated, 56 days) after the Employer receives the FPC.

  Payment of the amount due in each currency shall be made into the bank 
account, nominated by the Contractor, in the payment country (for this 
currency) specified in the Contract.

14.8
Delayed Payment  If the Contractor does not receive payment in accordance with Sub-Clause 

14.7 [Payment], the Contractor shall be entitled to receive financing charges 
compounded monthly on the amount unpaid during the period of delay. 
This period shall be deemed to commence on the expiry of the time for 
payment specified in Sub-Clause 14.7 [Payment], irrespective (in the case 
of sub-paragraph (b) of Sub-Clause 14.7) of the date on which any IPC is 
issued.

  Unless otherwise stated in the Contract Data, these financing charges shall 
be calculated at the annual rate of three percent (3%) above:
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 (a)  the average bank short-term lending rate to prime borrowers prevailing 
for the currency of payment at the place of payment, or 

 (b)  where no such rate exists at that place, the same rate in the country 
of the currency of payment, or

 (c)  in the absence of such a rate at either place, the appropriate rate fixed 
by the law of the country of the currency of payment. 

  The Contractor shall by request be entitled to payment of these financing 
charges by the Employer, without:

  (i) the need for the Contractor to submit a Statement or any formal 
Notice (including any requirement to comply with Sub-Clause 
20.2 [Claims For Payment and/or EOT]) or certification; and 

  (ii) prejudice to any other right or remedy.

14.9
Release of 
Retention Money  After the issue of the Taking-Over Certificate for: 

 (a) the Works, the Contractor shall include the first half of the Retention 
Money in a Statement; or

 (b) for a Section, the Contractor shall include the relevant percentage of 
the first half of the Retention Money in a Statement.

  After the latest of the expiry dates of the Defects Notification Periods, 
the Contractor shall include the second half of the Retention Money in a 
Statement promptly after such latest date. If a Taking-Over Certificate was 
(or was deemed to have been) issued for a Section, the Contractor shall 
include the relevant percentage of the second half of the Retention Money in 
a Statement promptly after the expiry date of the DNP for the Section.

  In the next IPC after the Engineer receives any such Statement, the Engineer 
shall certify the release of the corresponding amount of Retention Money. 
However, when certifying any release of Retention Money under Sub-Clause 
14.6 [Issue of IPC], if any work remains to be executed under Clause 
11 [Defects after Taking Over], the Engineer shall be entitled to withhold 
certification of the estimated cost of this work until it has been executed.

  The relevant percentage for each Section shall be the percentage value of 
the Section as stated in the Contract Data. If the percentage value of a 
Section is not stated in the Contract Data, no percentage of either half of the 
Retention Money shall be released under this Sub-Clause in respect of such 
Section.

14.10
Statement at Completion  Within 84 days after the Date of Completion of the Works, the Contractor 

shall submit to the Engineer a Statement at completion with supporting 
documents, in accordance with Sub-Clause 14.3 [Application for Interim 
Payment], showing:

 (a) the value of all work done in accordance with the Contract up to the 
Date of Completion of the Works 

 (b) any further sums which the Contractor considers to be due at the 
Date of Completion of the Works; and

 (c) an estimate of any other amounts which the Contractor considers 
have or will become due after the Date of Completion of the Works 
under the Contract or otherwise. These estimated amounts shall be 
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shown separately (to those of sub-paragraphs (a) and (b) above) and 
shall include estimated amounts for:

  (i) Claims for which the Contractor has submitted a Notice under 
Sub-Clause 20.2 [Claims For Payment and/or EOT]; 

  (ii)  any matter referred to the DAAB under Sub-Clause 21.4 
[Obtaining DAAB’s Decision]; and

  (iii) any matter for which a NOD has been given under Sub-Clause 
21.4 [Obtaining DAAB’s Decision].

  The Engineer shall then issue an IPC in accordance with Sub-Clause 14.6 
[Issue of IPC].

14.11
Final Statement  Submission by the Contractor of any Statement under the following 

provisions of this Sub-Clause shall not be delayed by reason of any referral 
under Sub-Clause 21.4 [Obtaining DAAB’s Decision] or any arbitration under 
Sub-Clause 21.6 [Arbitration].

 14.11.1 Draft Final Statement

  Within 56 days after the issue of the Performance Certificate, the Contractor 
shall submit to the Engineer, a draft final Statement. 

  This Statement shall:

 (a) be in the same form as Statements previously submitted under 
Sub-Clause 14.3 [Application for Interim Payment]; 

 (b) be submitted in one paper-original, one electronic copy and additional 
paper copies (if any) as stated in the Contract Data; and

 (c) show in detail, with supporting documents:

  (i) the value of all work done in accordance with the Contract;

  (ii) any further sums which the Contractor considers to be due at 
the date of the issue of the Performance Certificate, under the 
Contract or otherwise; and

  (iii) an estimate of any other amounts which the Contractor considers 
have or will become due after the issue of the Performance 
Certificate, under the Contract or otherwise, including estimated 
amounts, by reference to the matters described in sub-paragraphs 
(c) (i) to (iii) of Sub-Clause 14.10 [Statement at Completion]. 
These estimated amounts shall be shown separately (to those of 
sub-paragraphs (i) and (ii) above).

  Except for any amount under sub-paragraph (iii) above, if the Engineer 
disagrees with or cannot verify any part of the draft final Statement, the 
Engineer shall promptly give a Notice to the Contractor. The Contractor shall 
then submit such further information as the Engineer may reasonably require 
within the time stated in this Notice, and shall make such changes in the 
draft as may be agreed between them. 

 14.11.2 Agreed Final Statement

  If there are no amounts under sub-paragraph (iii) of Sub-Clause 14.11.1 
[Draft Final Statement], the Contractor shall then prepare and submit to 
the Engineer the final Statement as agreed (the “Final Statement” in these 
Conditions).
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  However if: 

 (a) there are amounts under sub-paragraph (iii) of Sub-Clause 14.11.1 
[Draft Final Statement]; and/or

 (b) following discussions between the Engineer and the Contractor, it 
becomes evident that they cannot agree any amount(s) in the draft 
final Statement, 

  the Contractor shall then prepare and submit to the Engineer a Statement, 
identifying separately: the agreed amounts, the estimated amounts and 
the disagreed amount(s) (the “Partially Agreed Final Statement” in these 
Conditions).

14.12
Discharge  When submitting the Final Statement or the Partially Agreed Final Statement 

(as the case may be), the Contractor shall submit a discharge which confirms 
that the total of such Statement represents full and final settlement of all 
moneys due to the Contractor under or in connection with the Contract. 
This discharge may state that the total of the Statement is subject to any 
payment that may become due in respect of any Dispute for which a DAAB 
proceeding or arbitration is in progress under Sub-Clause 21.6 [Arbitration] 
and/or that it becomes effective after the Contractor has received:

 (a) full payment of the amount certified in the FPC; and 

 (b) the Performance Security.

  If the Contractor fails to submit this discharge, the discharge shall be deemed 
to have been submitted and to have become effective when the conditions 
of sub-paragraphs (a) and (b) have been fulfilled.

  A discharge under this Sub-Clause shall not affect either Party’s liability 
or entitlement in respect of any Dispute for which a DAAB proceeding or 
arbitration is in progress under Clause 21 [Disputes and Arbitration].

14.13
Issue of FPC  Within 28 days after receiving the Final Statement or the Partially Agreed 

Final Statement (as the case may be), and the discharge under Sub-Clause 
14.12 [Discharge], the Engineer shall issue to the Employer (with a copy to 
the Contractor), the Final Payment Certificate which shall state:

 (a) the amount which the Engineer fairly considers is finally due, including 
any additions and/or deductions which have become due under 
Sub-Clause 3.7 [Agreement or Determination] or under the Contract 
or otherwise; and

 (b) after giving credit to the Employer for all amounts previously paid by 
the Employer and for all sums to which the Employer is entitled, and 
after giving credit to the Contractor for all amounts (if any) previously 
paid by the Contractor and/or received by the Employer under the 
Performance Security, the balance (if any) due from the Employer to 
the Contractor or from the Contractor to the Employer, as the case 
may be.

  If the Contractor has not submitted a draft final Statement within the time 
specified under Sub-Clause 14.11.1 [Draft Final Statement], the Engineer 
shall request the Contractor to do so. Thereafter, if the Contractor fails to 
submit a draft final Statement within a period of 28 days, the Engineer shall 
issue the FPC for such an amount as the Engineer fairly considers to be due.
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  If:

 (i) the Contractor has submitted a Partially Agreed Final Statement 
under Sub-Clause 14.11.2 [Agreed Final Statement]; or

 (ii) no Partially Agreed Final Statement has been submitted by the 
Contractor but, to the extent that a draft final Statement submitted 
by the Contractor is deemed by the Engineer to be a Partially Agreed 
Final Statement

  the Engineer shall proceed in accordance with Sub-Clause 14.6 [Issue of 
IPC] to issue an IPC.

14.14
Cessation of 
Employer’s Liability  The Employer shall not be liable to the Contractor for any matter or thing 

under or in connection with the Contract or execution of the Works, except 
to the extent that the Contractor shall have included an amount expressly for 
it in:

 (a) the Final Statement or Partially Agreed Final Statement; and 

 (b) (except for matters or things arising after the issue of the Taking-Over 
Certificate for the Works) the Statement under Sub-Clause 14.10 
[Statement at Completion].

  Unless the Contractor makes or has made a Claim under Sub-Clause 20.2 
[Claims For Payment and/or EOT] in respect of an amount or amounts under 
the FPC within 56 days of receiving a copy of the FPC the Contractor shall 
be deemed to have accepted the amounts so certified. The Employer shall 
then have no further liability to the Contractor, other than to pay the amount 
due under the FPC and return the Performance Security to the Contractor.

  However, this Sub-Clause shall not limit the Employer’s liability under the 
Employer’s indemnification obligations, or the Employer’s liability in any case 
of fraud, gross negligence, deliberate default or reckless misconduct by the 
Employer.

14.15
Currencies of Payment  The Contract Price shall be paid in the currency or currencies named in the 

Contract Data. If more than one currency is so named, payments shall be 
made as follows:

 (a) if the Accepted Contract Amount was expressed in Local Currency 
only or in Foreign Currency only:

  (i) the proportions or amounts of the Local and Foreign Currencies, 
and the fixed rates of exchange to be used for calculating the 
payments, shall be as stated in the Contract Data, except as 
otherwise agreed by both Parties;

  (ii) payments and deductions under Sub-Clause 13.4 [Provisional 
Sums] and Sub-Clause 13.6 [Adjustments for Changes in Laws] 
shall be made in the applicable currencies and proportions; and

  (iii) other payments and deductions under sub-paragraphs (i) to (iv) of 
Sub-Clause 14.3 [Application for Interim Payment] shall be made 
in the currencies and proportions specified in sub-paragraph (a)
(i) above;

 (b) whenever an adjustment is agreed or determined under Sub-Clause 
13.2 [Value Engineering] or Sub-Clause 13.3 [Variation Procedure], 
the amount payable in each of the applicable currencies shall be 
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specified. For this purpose, reference shall be made to the actual or 
expected currency proportions of the Cost of the varied work, and to 
the proportions of various currencies specified in sub-paragraph (a)(i) 
above;

 (c) payment of Delay Damages shall be made in the currencies and 
proportions specified in the Contract Data;

 (d) other payments to the Employer by the Contractor shall be made in 
the currency in which the sum was expended by the Employer, or in 
such currency as may be agreed by both Parties;

 (e) if any amount payable by the Contractor to the Employer in a 
particular currency exceeds the sum payable by the Employer to the 
Contractor in that currency, the Employer may recover the balance 
of this amount from the sums otherwise payable to the Contractor in 
other currencies; and

 (f) if no rates of exchange are stated in the Contract Data, they shall be 
those prevailing on the Base Date and published by the central bank 
of the Country.

15Termination by Employer
15.1
Notice to Correct  If the Contractor fails to carry out any obligation under the Contract the 

Engineer may, by giving a Notice to the Contractor, require the Contractor 
to make good the failure and to remedy it within a specified time (“Notice to 
Correct” in these Conditions). 

  The Notice to Correct shall:

 (a) describe the Contractor’s failure;

 (b) state the Sub-Clause and/or provisions of the Contract under which 
the Contractor has the obligation; and

 (c) specify the time within which the Contractor shall remedy the failure, 
which shall be reasonable, taking due regard of the nature of the 
failure and the work and/or other action required to remedy it.

  After receiving a Notice to Correct the Contractor shall immediately respond 
by giving a Notice to the Engineer describing the measures the Contractor 
will take to remedy the failure, and stating the date on which such measures 
will be commenced in order to comply with the time specified in the Notice 
to Correct.

  The time specified in the Notice to Correct shall not imply any extension of 
the Time for Completion.

15.2
Termination for 
Contractor’s Default  Termination of the Contract under this Clause shall not prejudice any other 

rights of the Employer under the Contract or otherwise.

 15.2.1 Notice

  The Employer shall be entitled to give a Notice (which shall state that it is 
given under this Sub-Clause 15.2.1) to the Contractor of the Employer’s 
intention to terminate the Contract or, in the case of sub-paragraph (f), (g) or 
(h) below a Notice of termination, if the Contractor:
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 (a) fails to comply with:

  (i) a Notice to Correct;

  (ii)  a binding agreement, or final and binding determination, under 
Sub-Clause 3.7 [Agreement or Determination]; or

  (iii) a decision of the DAAB under 21.4 [Obtaining DAAB’s Decision] 
(whether binding or final and binding) 

  and such failure constitutes a material breach of the Contractor’s obligations 
under the Contract;

 (b)  abandons the Works or otherwise plainly demonstrates an intention 
not to continue performance of the Contractor’s obligations under the 
Contract;

 (c) without reasonable excuse fails to proceed with the Works in 
accordance with Clause 8 [Commencement, Delays and Suspension] 
or, if there is a maximum amount of Delay Damages stated in the 
Contract Data, his failure to comply with Sub-Clause 8.2 [Time for 
Completion] is such that the Employer would be entitled to Delay 
Damages that exceed this maximum amount;

 (d) without reasonable excuse fails to comply with a Notice of rejection 
given by the Engineer under Sub-Clause 7.5 [Defects and Rejection] 
or an Engineer’s instruction under Sub-Clause 7.6 [Remedial Work], 
within 28 days after receiving it; 

 (e) fails to comply with Sub-Clause 4.2 [Performance Security];

 (f) subcontracts the whole, or any part of, the Works in breach of 
Sub-Clause 5.1 [Subcontractors], or assigns the Contract without the 
required agreement under Sub-Clause 1.7 [Assignment];

 (g) becomes bankrupt or insolvent; goes into liquidation, administration, 
reorganisation, winding-up or dissolution; becomes subject to 
the appointment of a liquidator, receiver, administrator, manager 
or trustee; enters into a composition or arrangement with the 
Contractor’s creditors; or any act is done or any event occurs which 
is analogous to or has a similar effect to any of these acts or events 
under applicable Laws; 

  or if the Contractor is a JV:

  (i)  any of these matters apply to a member of the JV, and

  (ii) the other member(s) do not promptly confirm to the Employer 
that, in accordance with Sub-Clause 1.14(a) [Joint and Several 
Liability], such member’s obligations under the Contract shall be 
fulfilled in accordance with the Contract; or

 (h) is found, based on reasonable evidence, to have engaged in corrupt, 
fraudulent, collusive or coercive practice at any time in relation to the 
Works or to the Contract.

 15.2.2 Termination

  Unless the Contractor remedies the matter described in a Notice given 
under Sub-Clause 15.2.1 [Notice] within 14 days of receiving the Notice, 
the Employer may by giving a second Notice to the Contractor immediately 
terminate the Contract. The date of termination shall be the date the 
Contractor receives this second Notice. 

  However, in the case of sub-paragraph (f), (g) or (h) of Sub-Clause 15.2.1 
[Notice], the Employer may by giving a Notice under Sub-Clause 15.2.1 
immediately terminate the Contract and the date of termination shall be the 
date the Contractor receives this Notice.
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 15.2.3 After termination

  After termination of the Contract under Sub-Clause 15.2.2 [Termination], the 
Contractor shall:

 (a)  comply immediately with any reasonable instructions included in a 
Notice given by the Employer under this Sub-Clause:

  (i)  for the assignment of any subcontract; and 

  (ii)  for the protection of life or property or for the safety of the Works;

 (b) deliver to the Engineer:

  (i) any Goods required by the Employer, 

  (ii) all Contractor’s Documents, and 

  (iii) all other design documents made by or for the Contractor to the 
extent, if any, that the Contractor is responsible for the design of 
part of the Permanent Works under Sub-Clause 4.1 [Contractor’s 
General Obligations]; and 

 (c) leave the Site and, if the Contractor does not do so, the Employer 
shall have the right to expel the Contractor from the Site.

 15.2.4 Completion of the Works

  After termination under this Sub-Clause, the Employer may complete the 
Works and/or arrange for any other entities to do so. The Employer and/or 
these entities may then use any Goods and Contractor’s Documents (and 
other design documents, if any) made by or on behalf of the Contractor to 
complete the Works. 

  After such completion of the Works, the Employer shall give another Notice 
to the Contractor that the Contractor’s Equipment and Temporary Works 
will be released to the Contractor at or near the Site. The Contractor shall 
then promptly arrange their removal, at the risk and cost of the Contractor. 
However, if by this time the Contractor has failed to make a payment due to 
the Employer, these items may be sold (to the extent permitted by applicable 
Laws) by the Employer in order to recover this payment. Any balance of the 
proceeds shall then be paid to the Contractor.

15.3
Valuation after Termination
for Contractor’s Default  After termination of the Contract under Sub-Clause 15.2 [Termination 

for Contractor’s Default], the Engineer shall proceed under Sub-Clause 
3.7 [Agreement or Determination] to agree or determine the value of the 
Permanent Works, Goods and Contractor’s Documents, and any other 
sums due to the Contractor for work executed in accordance with the 
Contract (and, for the purpose of Sub-Clause 3.7.3 [Time limits], the date 
of termination shall be the date of commencement of the time limit for 
agreement under Sub-Clause 3.7.3).

  This valuation shall include any additions and/or deductions, and the balance 
due (if any), by reference to the matters described in sub-paragraphs (a) and 
(b) of Sub-Clause 14.13 [Issue of FPC].

  This valuation shall not include the value of any Contractor’s Documents, 
Materials, Plant and Permanent Works to the extent that they do not comply 
with the Contract.
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15.4
Payment after Termination 
for Contractor’s Default  The Employer may withhold payment to the Contractor of the amounts 

agreed or determined under Sub-Clause 15.3 [Valuation after Termination for 
Contractor’s Default] until all the costs, losses and damages (if any) described 
in the following provisions of this Sub-Clause have been established.

  After termination of the Contract under Sub-Clause 15.2 [Termination for 
Contractor’s Default], the Employer shall be entitled subject to Sub-Clause 
20.2 [Claims For Payment and/or EOT] to payment by the Contractor of:

 (a) the additional costs of execution of the Works, and all other costs 
reasonably incurred by the Employer (including costs incurred 
in clearing, cleaning and reinstating the Site as described under 
Sub-Clause 11.11 [Clearance of Site]), after allowing for any sum due 
to the Contractor under Sub-Clause 15.3 [Valuation after Termination 
for Contractor’s Default]; 

 (b) any losses and damages suffered by the Employer in completing the 
Works; and

 (c) Delay Damages, if the Works or a Section have not been taken over 
under Sub-Clause 10.1 [Taking Over the Works and Sections] and 
if the date of termination under Sub-Clause 15.2 [Termination for 
Contractor’s Default] occurs after the date corresponding to the Time 
for Completion of the Works or Section (as the case may be). Such 
Delay Damages shall be paid for every day that has elapsed between 
these two dates.

15.5
Termination for 
Employer’s Convenience  The Employer shall be entitled to terminate the Contract at any time for the 

Employer’s convenience, by giving a Notice of such termination to the Contractor 
(which Notice shall state that it is given under this Sub-Clause 15.5). 

  After giving a Notice to terminate under this Sub-Clause, the Employer shall 
immediately:

 (a) have no right to further use any of the Contractor’s Documents, 
which shall be returned to the Contractor, except those for which the 
Contractor has received payment or for which payment is due under 
a Payment Certificate; 

 (b) if Sub-Clause 4.6 [Co-operation] applies, have no right to allow the 
continued use (if any) of any Contractor’s Equipment, Temporary 
Works, access arrangements and/or other of the Contractor’s facilities 
or services; and 

 (c) make arrangements to return the Performance Security to the 
Contractor. 

  Termination under this Sub-Clause shall take effect 28 days after the later 
of the dates on which the Contractor receives this Notice or the Employer 
returns the Performance Security. Unless and until the Contractor has 
received payment of the amount due under Sub-Clause 15.6 [Valuation after 
Termination for Employer’s Convenience], the Employer shall not execute 
(any part of) the Works or arrange for (any part of) the Works to be executed 
by any other entities.

  After this termination, the Contractor shall proceed in accordance with 
Sub-Clause 16.3 [Contractor’s Obligations After Termination].
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15.6
Valuation after Termination
for Employer’s Convenience After termination under Sub-Clause 15.5 [Termination for Employer’s 

Convenience] the Contractor shall, as soon as practicable, submit detailed 
supporting particulars (as reasonably required by the Engineer) of:

 (a) the value of work done, which shall include:

  (i) the matters described in sub-paragraphs (a) to (e) of Sub-Clause 
18.5 [Optional Termination], and

  (ii) any additions and/or deductions, and the balance due (if any), by 
reference to the matters described in sub-paragraphs (a) and (b) 
of Sub-Clause 14.13 [Issue of FPC]; and

 (b) the amount of any loss of profit or other losses and damages suffered 
by the Contractor as a result of this termination.

  The Engineer shall then proceed under Sub-Clause 3.7 [Agreement or 
Determination] to agree or determine the matters described in sub-paragraphs (a) 
and (b) above (and, for the purpose of Sub-Clause 3.7.3 [Time limits], the date the 
Engineer receives the Contractor’s particulars under this Sub-Clause shall be the 
date of commencement of the time limit for agreement under Sub-Clause 3.7.3).

  The Engineer shall issue a Payment Certificate for the amount so agreed or 
determined, without the need for the Contractor to submit a Statement.

15.7
Payment after Termination
for Employer’s Convenience The Employer shall pay the Contractor the amount certified in the Payment 

Certificate under Sub-Clause 15.6 [Valuation after Termination for Employer’s 
Convenience] within 112 days after the Engineer receives the Contractor’s 
submission under that Sub-Clause.

16Suspension and Termination by Contractor
16.1
Suspension by Contractor  If:

 (a)  the Engineer fails to certify in accordance with Sub-Clause 14.6 [Issue 
of IPC]; 

 (b) the Employer fails to provide reasonable evidence in accordance with 
Sub-Clause 2.4 [Employer’s Financial Arrangements]; 

 (c)  the Employer fails to comply with Sub-Clause 14.7 [Payment]; or

 (d) the Employer fails to comply with: 

  (i)  a binding agreement, or final and binding determination under 
Sub-Clause 3.7 [Agreement or Determination]; or

  (ii) a decision of the DAAB under 21.4 [Obtaining DAAB’s Decision] 
(whether binding or final and binding) 

  and such failure constitutes a material breach of the Employer’s obligations 
under the Contract,

  the Contractor may, not less than 21 days after giving a Notice to the 
Employer (which Notice shall state that it is given under this Sub-Clause 
16.1), suspend work (or reduce the rate of work) unless and until the 
Employer has remedied such a default.
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  This action shall not prejudice the Contractor’s entitlements to financing 
charges under Sub-Clause 14.8 [Delayed Payment] and to termination 
under Sub-Clause 16.2 [Termination by Contractor].

  If the Employer subsequently remedies the default as described in the 
above Notice before the Contractor gives a Notice of termination under 
Sub-Clause 16.2 [Termination by Contractor], the Contractor shall resume 
normal working as soon as is reasonably practicable.

  If the Contractor suffers delay and/or incurs Cost as a result of suspending 
work (or reducing the rate of work) in accordance with this Sub-Clause, the 
Contractor shall be entitled subject to Sub-Clause 20.2 [Claims For Payment 
and/or EOT] to EOT and/or payment of such Cost Plus Profit.

16.2
Termination by Contractor  Termination of the Contract under this Clause shall not prejudice any other 

rights of the Contractor, under the Contract or otherwise.

 16.2.1 Notice

  The Contractor shall be entitled to give a Notice (which shall state that it is 
given under this Sub-Clause 16.2.1) to the Employer of the Contractor’s 
intention to terminate the Contract or, in the case of sub-paragraph (g)(ii), (h), 
(i) or (j) below a Notice of termination, if:

 (a) the Contractor does not receive the reasonable evidence within 42 
days after giving a Notice under Sub-Clause 16.1 [Suspension by 
Contractor] in respect of a failure to comply with Sub-Clause 2.4 
[Employer’s Financial Arrangements];

 (b) the Engineer fails, within 56 days after receiving a Statement and 
supporting documents, to issue the relevant Payment Certificate;

 (c) the Contractor does not receive the amount due under any Payment 
Certificate within 42 days after the expiry of the time stated in 
Sub-Clause 14.7 [Payment];

 (d) the Employer fails to comply with:

  (i)  a binding agreement, or final and binding determination under 
Sub-Clause 3.7 [Agreement or Determination]; or

  (ii) a decision of the DAAB under 21.4 [Obtaining DAAB’s Decision] 
(whether binding or final and binding) 

  and such failure constitutes a material breach of the Employer’s obligations 
under the Contract;

 (e) the Employer substantially fails to perform, and such failure constitutes 
a material breach of, the Employer’s obligations under the Contract;

 (f) the Contractor does not receive a Notice of the Commencement Date 
under Sub-Clause 8.1 [Commencement of Works] within 84 days 
after receiving the Letter of Acceptance;

 (g) the Employer:

  (i) fails to comply with Sub-Clause 1.6 [Contract Agreement], or 

  (ii) assigns the Contract without the required agreement under 
Sub-Clause 1.7 [Assignment];

 (h) a prolonged suspension affects the whole of the Works as described 
in sub-paragraph (b) of Sub-Clause 8.12 [Prolonged Suspension]; 

 (i) the Employer becomes bankrupt or insolvent; goes into liquidation, 
administration, reorganisation, winding-up or dissolution; becomes 
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subject to the appointment of a liquidator, receiver, administrator, 
manager or trustee; enters into a composition or arrangement with 
the Employer’s creditors; or any act is done or any event occurs which 
is analogous to or has a similar effect to any of these acts or events 
under applicable Laws; or

 (j) the Employer is found, based on reasonable evidence, to have 
engaged in corrupt, fraudulent, collusive or coercive practice at any 
time in relation to the Works or to the Contract.

 16.2.2 Termination

  Unless the Employer remedies the matter described in a Notice given 
under Sub-Clause 16.2.1 [Notice] within 14 days of receiving the Notice, 
the Contractor may by giving a second Notice to the Employer immediately 
terminate the Contract. The date of termination shall then be the date the 
Employer receives this second Notice.

  However, in the case of sub-paragraph (g)(ii), (h), (i) or (j) of Sub-Clause 
16.2.1 [Notice], by giving a Notice under Sub-Clause 16.2.1 the Contractor 
may terminate the Contract immediately and the date of termination shall be 
the date the Employer receives this Notice.

  If the Contractor suffers delay and/or incurs Cost during the above period of 
14 days, the Contractor shall be entitled subject to Sub-Clause 20.2 [Claims 
For Payment and/or EOT] to EOT and/or payment of such Cost Plus Profit.

16.3
Contractor’s Obligations
After Termination  After termination of the Contract under Sub-Clause 15.5 [Termination for 

Employer’s Convenience], Sub-Clause 16.2 [Termination by Contractor] or 
Sub-Clause 18.5 [Optional Termination], the Contractor shall promptly:

 (a) cease all further work, except for such work as may have been 
instructed by the Engineer for the protection of life or property or for 
the safety of the Works. If the Contractor incurs Cost as a result of 
carrying out such instructed work the Contractor shall be entitled 
subject to Sub-Clause 20.2 [Claims For Payment and/or EOT] to be 
paid such Cost Plus Profit; 

 (b) deliver to the Engineer all Contractor’s Documents, Plant, Materials 
and other work for which the Contractor has received payment; and

 (c) remove all other Goods from the Site, except as necessary for safety, 
and leave the Site.

16.4
Payment after 
Termination by Contractor  After termination under Sub-Clause 16.2 [Termination by Contractor], the 

Employer shall promptly:

 (a) pay the Contractor in accordance with Sub-Clause 18.5 [Optional 
Termination]; and

 (b) subject to the Contractor’s compliance with Sub-Clause 20.2 [Claims 
For Payment and/or EOT], pay the Contractor the amount of any loss 
of profit or other losses and damages suffered by the Contractor as a 
result of this termination.
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17Care of the Works and Indemnities
17.1
Responsibility for
Care of the Works  Unless the Contract is terminated in accordance with these Conditions or 

otherwise, subject to Sub-Clause 17.2 [Liability for Care of the Works] the 
Contractor shall take full responsibility for the care of the Works, Goods and 
Contractor’s Documents from the Commencement Date until the Date of 
Completion of the Works, when responsibility for the care of the Works shall 
pass to the Employer. If a Taking-Over Certificate is issued (or is deemed to 
be issued) for any Section or Part, responsibility for the care of the Section 
or Part shall then pass to the Employer.

  If the Contract is terminated in accordance with these Conditions or 
otherwise, the Contractor shall cease to be responsible for the care of the 
Works from the date of termination.

  After responsibility has accordingly passed to the Employer, the Contractor 
shall take responsibility for the care of any work which is outstanding on the 
Date of Completion, until this outstanding work has been completed.

  If any loss or damage occurs to the Works, Goods or Contractor’s Documents, 
during the period when the Contractor is responsible for their care, from any 
cause whatsoever except as stated in Sub-Clause 17.2 [Liability for Care of 
the Works], the Contractor shall rectify the loss or damage at the Contractor’s 
risk and cost, so that the Works, Goods or Contractor’s Documents (as the 
case may be) comply with the Contract.

17.2
Liability for
Care of the Works  The Contractor shall be liable for any loss or damage caused by the 

Contractor to the Works, Goods or Contractor’s Documents after the issue 
of a Taking-Over Certificate. The Contractor shall also be liable for any loss or 
damage, which occurs after the issue of a Taking-Over Certificate and which 
arose from an event which occurred before the issue of this Taking-Over 
Certificate, for which the Contractor was liable.

  The Contractor shall have no liability whatsoever, whether by way of indemnity 
or otherwise, for loss or damage to the Works, Goods or Contractor’s 
Documents caused by any of the following events (except to the extent 
that such Works, Goods or Contractor’s Documents have been rejected 
by the Engineer under Sub-Clause 7.5 [Defects and Rejection] before the 
occurrence of any of the following events):

 (a) interference, whether temporary or permanent, with any right of way, 
light, air, water or other easement (other than that resulting from the 
Contractor’s method of construction) which is the unavoidable result 
of the execution of the Works in accordance with the Contract;

 (b) use or occupation by the Employer of any part of the Permanent 
Works, except as may be specified in the Contract;

 (c) fault, error, defect or omission in any element of the design of the 
Works by the Employer or which may be contained in the Specification 
and Drawings (and which an experienced contractor exercising due 
care would not have discovered when examining the Site and the 
Specification and Drawings before submitting the Tender), other 
than design carried out by the Contractor in accordance with the 
Contractor’s obligations under the Contract;
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 (d) any operation of the forces of nature (other than those allocated to the 
Contractor in the Contract Data) which is Unforeseeable or against 
which an experienced contractor could not reasonably have been 
expected to have taken adequate preventative precautions; 

 (e) any of the events or circumstances listed under sub-paragraphs (a) to 
(f) of Sub-Clause 18.1 [Exceptional Events]; and/or

 (f)  any act or default of the Employer’s Personnel or the Employer’s other 
contractors.

  Subject to Sub-Clause 18.4 [Consequences of an Exceptional Event], if any 
of the events described in sub-paragraphs (a) to (f) above occurs and results 
in damage to the Works, Goods or Contractor’s Documents the Contractor 
shall promptly give a Notice to the Engineer. Thereafter, the Contractor shall 
rectify any such loss and/or damage that may arise to the extent instructed 
by the Engineer. Such instruction shall be deemed to have been given under 
Sub-Clause 13.3.1 [Variation by Instruction].

  If the loss or damage to the Works or Goods or Contractor’s Documents 
results from a combination of:

 (i)  any of the events described in sub-paragraphs (a) to (f) above, and 

 (ii) a cause for which the Contractor is liable, 

  and the Contractor suffers a delay and/or incurs Cost from rectifying the loss 
and/or damage, the Contractor shall subject to Sub-Clause 20.2 [Claims for 
Payment and/or EOT] be entitled to a proportion of EOT and/or Cost Plus 
Profit to the extent that any of the above events have contributed to such 
delays and/or Cost.

17.3
Intellectual and Industrial
Property Rights  In this Sub-Clause, “infringement” means an infringement (or alleged 

infringement) of any patent, registered design, copyright, trademark, trade 
name, trade secret or other intellectual or industrial property right relating to 
the Works; and “claim” means a third party claim (or proceedings pursuing a 
third party claim) alleging an infringement.

  Whenever a Party receives a claim but fails to give notice to the other Party 
of the claim within 28 days of receiving it, the first Party shall be deemed to 
have waived any right to indemnity under this Sub-Clause.

  The Employer shall indemnify and hold the Contractor harmless against and 
from any claim (including legal fees and expenses) alleging an infringement 
which is or was:

 (a) an unavoidable result of the Contractor’s compliance with the 
Specification and Drawings and/or any Variation; or

 (b) a result of any Works being used by the Employer:

  (i) for a purpose other than that indicated by, or reasonably to be 
inferred from, the Contract, or

  (ii) in conjunction with any thing not supplied by the Contractor, 
unless such use was disclosed to the Contractor before the Base 
Date or is stated in the Contract.

  The Contractor shall indemnify and hold the Employer harmless against 
and from any other claim (including legal fees and expenses) alleging an 
infringement which arises out of or in relation to:
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 (i)  the Contractor’s execution of the Works; or

 (ii)  the use of Contractor’s Equipment.

  If a Party is entitled to be indemnified under this Sub-Clause, the indemnifying 
Party may (at the indemnifying Party’s cost) assume overall responsibility for 
negotiating the settlement of the claim, and/or any litigation or arbitration 
which may arise from it. The other Party shall, at the request and cost of the 
indemnifying Party, assist in contesting the claim. This other Party (and the 
Contractor’s Personnel or the Employer’s Personnel, as the case may be) 
shall not make any admission which might be prejudicial to the indemnifying 
Party, unless the indemnifying Party failed to promptly assume overall 
responsibility for the conduct of any negotiations, litigation or arbitration after 
being requested to do so by the other Party.

17.4
Indemnities by Contractor  The Contractor shall indemnify and hold harmless the Employer, the 

Employer’s Personnel, and their respective agents, against and from all 
third party claims, damages, losses and expenses (including legal fees and 
expenses) in respect of: 

 (a) bodily injury, sickness, disease or death of any person whatsoever 
arising out of or in the course of or by reason of the Contractor’s 
execution of the Works, unless attributable to any negligence, wilful 
act or breach of the Contract by the Employer, the Employer’s 
Personnel, or any of their respective agents; and

 (b) damage to or loss of any property, real or personal (other than the 
Works), to the extent that such damage or loss:

  (i) arises out of or in the course of or by reason of the Contractor’s 
execution of the Works, and

  (ii) is attributable to any negligence, wilful act or breach of the 
Contract by the Contractor, the Contractor’s Personnel, their 
respective agents, or anyone directly or indirectly employed by 
any of them. 

  To the extent, if any, that the Contractor is responsible for the design of 
part of the Permanent Works under Sub-Clause 4.1 [Contractor’s General 
Obligations], and/or any other design under the Contract, the Contractor 
shall also indemnify and hold harmless the Employer against all acts, errors 
or omissions by the Contractor in carrying out the Contractor’s design 
obligations that result in the Works (or Section or Part or major item of Plant, 
if any), when completed, not being fit for the purpose(s) for which they are 
intended under Sub-Clause 4.1 [Contractor’s General Obligations].

17.5
Indemnities by Employer  The Employer shall indemnify and hold harmless the Contractor, the 

Contractor’s Personnel, and their respective agents, against and from all 
third party claims, damages, losses and expenses (including legal fees and 
expenses) in respect of:

 (a) bodily injury, sickness, disease or death, or loss of or damage to any 
property other than the Works, which is attributable to any negligence, 
wilful act or breach of the Contract by the Employer, the Employer’s 
Personnel, or any of their respective agents; and 

 (b) damage to or loss of any property, real or personal (other than the 
Works), to the extent that such damage or loss arises out of any event 
described under sub-paragraphs (a) to (f) of Sub-Clause 17.2 [Liability 
for Care of the Works].
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17.6
Shared Indemnities  The Contractor’s liability to indemnify the Employer, under Sub-Clause 17.4 

[Indemnities by Contractor] and/or under Sub-Clause 17.3 [Intellectual and 
Industrial Property Rights], shall be reduced proportionately to the extent 
that any event described under sub-paragraphs (a) to (f) of Sub-Clause 17.2 
[Liability for Care of the Works] may have contributed to the said damage, 
loss or injury. 

  Similarly, the Employer’s liability to indemnify the Contractor, under Sub-Clause 
17.5 [Indemnities by Employer], shall be reduced proportionately to the extent 
that any event for which the Contractor is responsible under Sub-Clause 
17.1 [Responsibility for Care of the Works] and/or under Sub-Clause 17.3 
[Intellectual and Industrial Property Rights] may have contributed to the said 
damage, loss or injury.

18Exceptional Events
18.1
Exceptional Events  “Exceptional Event” means an event or circumstance which: 

 (i)  is beyond a Party’s control; 

 (ii)  the Party could not reasonably have provided against before entering 
into the Contract; 

 (iii)  having arisen, such Party could not reasonably have avoided or 
overcome; and

 (iv)  is not substantially attributable to the other Party.

  An Exceptional Event may comprise but is not limited to any of the following 
events or circumstances provided that conditions (i) to (iv) above are satisfied:

 (a) war, hostilities (whether war be declared or not), invasion, act of 
foreign enemies;

 (b) rebellion, terrorism, revolution, insurrection, military or usurped power, 
or civil war;

 (c) riot, commotion or disorder by persons other than the Contractor’s 
Personnel and other employees of the Contractor and Subcontractors;

 (d) strike or lockout not solely involving the Contractor’s Personnel and 
other employees of the Contractor and Subcontractors;

 (e) encountering munitions of war, explosive materials, ionising radiation 
or contamination by radio-activity, except as may be attributable 
to the Contractor’s use of such munitions, explosives, radiation or 
radio-activity; or

 (f) natural catastrophes such as earthquake, tsunami, volcanic activity, 
hurricane or typhoon.

18.2
Notice of
an Exceptional Event  If a Party is or will be prevented from performing any obligations under the 

Contract due to an Exceptional Event (the “affected Party” in this Clause), 
then the affected Party shall give a Notice to the other Party of such an 
Exceptional Event, and shall specify the obligations, the performance of 
which is or will be prevented (the “prevented obligations” in this Clause). 

  This Notice shall be given within 14 days after the affected Party became 
aware, or should have become aware, of the Exceptional Event, and 
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the affected Party shall then be excused performance of the prevented 
obligations from the date such performance is prevented by the Exceptional 
Event. If this Notice is received by the other Party after this period of 14 
days, the affected Party shall be excused performance of the prevented 
obligations only from the date on which this Notice is received by the other 
Party.

  Thereafter, the affected Party shall be excused performance of the prevented 
obligations for so long as such Exceptional Event prevents the affected Party 
from performing them. Other than performance of the prevented obligations, 
the affected Party shall not be excused performance of all other obligations 
under the Contract.

  However, the obligations of either Party to make payments due to the other 
Party under the Contract shall not be excused by an Exceptional Event.

18.3
Duty to Minimise Delay  Each Party shall at all times use all reasonable endeavours to minimise any 

delay in the performance of the Contract as a result of an Exceptional Event.

  If the Exceptional Event has a continuing effect, the affected Party shall give 
further Notices describing the effect every 28 days after giving the first Notice 
under Sub-Clause 18.2 [Notice of an Exceptional Event].

  The affected Party shall immediately give a Notice to the other Party when the 
affected Party ceases to be affected by the Exceptional Event. If the affected 
Party fails to do so, the other Party may give a Notice to the affected Party 
stating that the other Party considers that the affected Party’s performance 
is no longer prevented by the Exceptional Event, with reasons.

18.4
Consequences of
an Exceptional Event  If the Contractor is the affected Party and suffers delay and/or incurs Cost 

by reason of the Exceptional Event of which he/she gave a Notice under 
Sub-Clause 18.2 [Notice of an Exceptional Event], the Contractor shall be 
entitled subject to Sub-Clause 20.2 [Claims For Payment and/or EOT] to:

 (a) EOT; and/or 

 (b) if the Exceptional Event is of the kind described in sub-paragraphs 
(a) to (e) of Sub-Clause 18.1 [Exceptional Events] and, in the case of 
sub-paragraphs (b) to (e) of that Sub-Clause, occurs in the Country, 
payment of such Cost.

18.5
Optional Termination  If the execution of substantially all the Works in progress is prevented for a 

continuous period of 84 days by reason of an Exceptional Event of which 
Notice has been given under Sub-Clause 18.2 [Notice of an Exceptional 
Event], or for multiple periods which total more than 140 days due to the 
same Exceptional Event, then either Party may give to the other Party a 
Notice of termination of the Contract. 

  In this event, the date of termination shall be the date 7 days after the Notice is 
received by the other Party, and the Contractor shall proceed in accordance 
with Sub-Clause 16.3 [Contractor’s Obligations After Termination].

  After the date of termination the Contractor shall, as soon as practicable, 
submit detailed supporting particulars (as reasonably required by the 
Engineer) of the value of the work done, which shall include:
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 (a) the amounts payable for any work carried out for which a price is 
stated in the Contract;

 (b) the Cost of Plant and Materials ordered for the Works which have 
been delivered to the Contractor, or of which the Contractor is liable 
to accept delivery. This Plant and Materials shall become the property 
of (and be at the risk of) the Employer when paid for by the Employer, 
and the Contractor shall place the same at the Employer’s disposal;

 (c) any other Cost or liability which in the circumstances was reasonably 
incurred by the Contractor in the expectation of completing the 
Works;

 (d) the Cost of removal of Temporary Works and Contractor’s Equipment 
from the Site and the return of these items to the Contractor’s place 
of business in the Contractor’s country (or to any other destination(s) 
at no greater cost); and

 (e) the Cost of repatriation of the Contractor’s staff and labour employed 
wholly in connection with the Works at the date of termination.

  The Engineer shall then proceed under Sub-Clause 3.7 [Agreement or 
Determination] to agree or determine the value of work done (and, for the 
purpose of Sub-Clause 3.7.3 [Time limits], the date the Engineer receives 
the Contractor’s particulars under this Sub-Clause shall be the date of 
commencement of the time limit for agreement under Sub-Clause 3.7.3).

  The Engineer shall issue a Payment Certificate, under Sub-Clause 14.6 
[Issue of IPC], for the amount so agreed or determined, without the need for 
the Contractor to submit a Statement.

18.6
Release from Performance
under the Law  In addition to any other provision of this Clause, if any event arises outside 

the control of the Parties (including, but not limited to, an Exceptional Event) 
which:

 (a)  makes it impossible or unlawful for either Party or both Parties to fulfil 
their contractual obligations; or 

 (b) under the law governing the Contract, entitles the Parties to be 
released from further performance of the Contract, 

  and if the Parties are unable to agree on an amendment to the Contract that 
would permit the continued performance of the Contract, then after either 
Party gives a Notice to the other Party of such event:

 (i) the Parties shall be discharged from further performance, and without 
prejudice to the rights of either Party in respect of any previous breach 
of the Contract; and

 (ii)  the amount payable by the Employer to the Contractor shall be the 
same as would have been payable under Sub-Clause 18.5 [Optional 
Termination], and such amount shall be certified by the Engineer, as if 
the Contract had been terminated under that Sub-Clause.

19Insurance
19.1
General Requirements  Without limiting either Party’s obligations or responsibilities under the 

Contract, the Contractor shall effect and maintain all insurances for which 
the Contractor is responsible with insurers and in terms, both of which shall 
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be subject to consent by the Employer. These terms shall be consistent 
with terms (if any) agreed by both Parties before the date of the Letter of 
Acceptance.

  The insurances required to be provided under this Clause are the minimum 
required by the Employer, and the Contractor may, at the Contractor’s own 
cost, add such other insurances that the Contractor may deem prudent.

  Whenever required by the Employer, the Contractor shall produce the 
insurance policies which the Contractor is required to effect under the 
Contract. As each premium is paid, the Contractor shall promptly submit 
either a copy of each receipt of payment to the Employer (with a copy to the 
Engineer), or confirmation from the insurers that the premium has been paid. 

  If the Contractor fails to effect and keep in force any of the insurances required 
under Sub-Clause 19.2 [Insurances to be provided by the Contractor] then, 
and in any such case, the Employer may effect and keep in force such 
insurances and pay any premium as may be necessary and recover the 
same from the Contractor from time to time by deducting the amount(s) so 
paid from any moneys due to the Contractor or otherwise recover the same 
as a debt from the Contractor. The provisions of Clause 20 [Employer’s and 
Contractor’s Claims] shall not apply to this Sub-Clause.

  If either the Contractor or the Employer fails to comply with any condition of 
the insurances effected under the Contract, the Party so failing to comply 
shall indemnify the other Party against all direct losses and claims (including 
legal fees and expenses) arising from such failure.

  The Contractor shall also be responsible for the following:

 (a) notifying the insurers of any changes in the nature, extent or 
programme for the execution of the Works; and

 (b) the adequacy and validity of the insurances in accordance with the 
Contract at all times during the performance of the Contract.

  The permitted deductible limits allowed in any policy shall not exceed the 
amounts stated in the Contract Data (if not stated, the amounts agreed with 
the Employer).

  Where there is a shared liability the loss shall be borne by each Party in 
proportion to each Party’s liability, provided the non-recovery from insurers 
has not been caused by a breach of this Clause by the Contractor or the 
Employer. In the event that non-recovery from insurers has been caused by 
such a breach, the defaulting Party shall bear the loss suffered.

19.2
Insurance to be provided
by the Contractor  The Contractor shall provide the following insurances:

 19.2.1 The Works

  The Contractor shall insure and keep insured in the joint names of the 
Contractor and the Employer from the Commencement Date until the date 
of the issue of the Taking-Over Certificate for the Works:

 (a)  the Works and Contractor’s Documents, together with Materials and 
Plant for incorporation in the Works, for their full replacement value. 
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The insurance cover shall extend to include loss and damage of any 
part of the Works as a consequence of failure of elements defectively 
designed or constructed with defective material or workmanship; and

 (b)  an additional amount of fifteen percent (15%) of such replacement 
value (or such other amount as may be specified in the Contract Data) 
to cover any additional costs incidental to the rectification of loss or 
damage, including professional fees and the cost of demolition and 
removal of debris.

  The insurance cover shall cover the Employer and the Contractor against all 
loss or damage from whatever cause arising until the issue of the Taking-Over 
Certificate for the Works. Thereafter, the insurance shall continue until the 
date of the issue of the Performance Certificate in respect of any incomplete 
work for loss or damage arising from any cause occurring before the date 
of the issue of the Taking-Over Certificate for the Works, and for any loss or 
damage occasioned by the Contractor in the course of any operation carried 
out by the Contractor for the purpose of complying with the Contractor’s 
obligations under Clause 11 [Defects after Taking Over] and Clause 12 [Tests 
after Completion].

  However, the insurance cover provided by the Contractor for the Works may 
exclude any of the following:

 (i)  the cost of making good any part of the Works which is defective 
(including defective material and workmanship) or otherwise does not 
comply with the Contract, provided that it does not exclude the cost 
of making good any loss or damage to any other part of the Works 
attributable to such defect or non-compliance;

 (ii)  indirect or consequential loss or damage including any reductions in 
the Contract Price for delay;

 (iii)  wear and tear, shortages and pilferages; and

 (iv)  unless otherwise stated in the Contract Data, the risks arising from 
Exceptional Events.

 19.2.2 Goods

  The Contractor shall insure, in the joint names of the Contractor and the 
Employer, the Goods and other things brought to Site by the Contractor 
to the extent specified and/or amount stated in the Contract Data (if not 
specified or stated, for their full replacement value including delivery to Site). 

  The Contractor shall maintain this insurance from the time the Goods are 
delivered to the Site until they are no longer required for the Works.

 19.2.3 Liability for breach of professional duty

  To the extent, if any, that the Contractor is responsible for the design of 
part of the Permanent Works under Sub-Clause 4.1 [Contractor’s General 
Obligations], and/or any other design under the Contract, and consistent with 
the indemnities specified in Clause 17 [Care of the Works and Indemnities]:

 (a) the Contractor shall effect and maintain professional indemnity 
insurance against liability arising out of any act, error or omission by 
the Contractor in carrying out the Contractor’s design obligations in 
an amount not less than that stated in the Contract Data (if not stated, 
the amount agreed with the Employer); and

 (b) if stated in the Contract Data, such professional indemnity insurance 
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shall also indemnify the Contractor against liability arising out of 
any act, error or omission by the Contractor in carrying out the 
Contractor’s design obligations under the Contract that results in 
the Works (or Section or Part or major item of Plant, if any), when 
completed, not being fit for the purpose(s) for which they are intended 
under Sub-Clause 4.1 [Contractor’s General Obligations].

  The Contractor shall maintain this insurance for the period specified in the 
Contract Data.

 19.2.4 Injury to persons and damage to property

  The Contractor shall insure, in the joint names of the Contractor and the 
Employer, against liabilities for death or injury to any person, or loss of or 
damage to any property (other than the Works) arising out of the performance 
of the Contract and occurring before the issue of the Performance Certificate, 
other than loss or damage caused by an Exceptional Event.

  The insurance policy shall include a cross liability clause such that the 
insurance shall apply to the Contractor and the Employer as separate 
insureds.

  Such insurance shall be effected before the Contractor begins any work on 
the Site and shall remain in force until the issue of the Performance Certificate 
and shall be for not less than the amount stated in the Contract Data (if not 
stated, the amount agreed with the Employer).

 19.2.5 Injury to employees

  The Contractor shall effect and maintain insurance against liability for claims, 
damages, losses and expenses (including legal fees and expenses) arising 
out of the execution of the Works in respect of injury, sickness, disease or 
death of any person employed by the Contractor or any of the Contractor’s 
other personnel.

  The Employer and the Engineer shall also be indemnified under the policy 
of insurance, except that this insurance may exclude losses and claims to 
the extent that they arise from any act or neglect of the Employer or of the 
Employer’s Personnel.

  The insurance shall be maintained in full force and effect during the whole 
time that the Contractor’s Personnel are assisting in the execution of the 
Works. For any person employed by a Subcontractor, the insurance may be 
effected by the Subcontractor, but the Contractor shall be responsible for 
the Subcontractor’s compliance with this Sub-Clause.

 19.2.6 Other insurances required by Laws and by local practice

  The Contractor shall provide all other insurances required by the Laws of 
the countries where (any part of) the Works are being carried out, at the 
Contractor’s own cost.

  Other insurances required by local practice (if any) shall be detailed in 
the Contract Data and the Contractor shall provide such insurances in 
compliance with the details given, at the Contractor’s own cost.
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20Employer’s and Contractor’s Claims
20.1
Claims  A Claim may arise:

 (a)  if the Employer considers that the Employer is entitled to any additional 
payment from the Contractor (or reduction in the Contract Price) and/
or to an extension of the DNP; 

 (b)  if the Contractor considers that the Contractor is entitled to any 
additional payment from the Employer and/or to EOT; or

 (c)  if either Party considers that he/she is entitled to another entitlement 
or relief against the other Party. Such other entitlement or relief 
may be of any kind whatsoever (including in connection with any 
certificate, determination, instruction, Notice, opinion or valuation 
of the Engineer) except to the extent that it involves any entitlement 
referred to in sub-paragraphs (a) and/or (b) above. 

  In the case of a Claim under sub-paragraph (a) or (b) above, Sub-Clause 
20.2 [Claims For Payment and/or EOT] shall apply.

  In the case of a Claim under sub-paragraph (c) above, where the other Party 
or the Engineer has disagreed with the requested entitlement or relief (or is 
deemed to have disagreed if he/she does not respond within a reasonable 
time), a Dispute shall not be deemed to have arisen but the claiming Party 
may, by giving a Notice refer the Claim to the Engineer and Sub-Clause 3.7 
[Agreement or Determination] shall apply. This Notice shall be given as soon 
as practicable after the claiming Party becomes aware of the disagreement 
(or deemed disagreement) and include details of the claiming Party’s case and 
the other Party’s or the Engineer’s disagreement (or deemed disagreement).

20.2
Claims For Payment 
and/or EOT  If either Party considers that he/she is entitled to any additional payment by 

the other Party (or, in the case of the Employer, a reduction in the Contract 
Price) and/or to EOT (in the case of the Contractor) or an extension of the 
DNP (in the case of the Employer) under any Clause of these Conditions or 
otherwise in connection with the Contract, the following Claim procedure 
shall apply: 

 20.2.1 Notice of Claim 

  The claiming Party shall give a Notice to the Engineer, describing the event 
or circumstance giving rise to the cost, loss, delay or extension of DNP for 
which the Claim is made as soon as practicable, and no later than 28 days 
after the claiming Party became aware, or should have become aware, of 
the event or circumstance (the “Notice of Claim” in these Conditions). 

  If the claiming Party fails to give a Notice of Claim within this period of 28 
days, the claiming Party shall not be entitled to any additional payment, 
the Contract Price shall not be reduced (in the case of the Employer as the 
claiming Party), the Time for Completion (in the case of the Contractor as 
the claiming Party) or the DNP (in the case of the Employer as the claiming 
Party) shall not be extended, and the other Party shall be discharged from 
any liability in connection with the event or circumstance giving rise to the 
Claim.
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 20.2.2 Engineer’s initial response

  If the Engineer considers that the claiming Party has failed to give the Notice 
of Claim within the period of 28 days under Sub-Clause 20.2.1 [Notice of 
Claim] the Engineer shall, within 14 days after receiving the Notice of Claim, 
give a Notice to the claiming Party accordingly (with reasons).

  If the Engineer does not give such a Notice within this period of 14 days, 
the Notice of Claim shall be deemed to be a valid Notice. If the other Party 
disagrees with such deemed valid Notice of Claim the other Party shall give 
a Notice to the Engineer which shall include details of the disagreement. 
Thereafter, the agreement or determination of the Claim under Sub-Clause 
20.2.5 [Agreement or determination of the Claim] shall include a review by 
the Engineer of such disagreement.

  If the claiming Party receives a Notice from the Engineer under this Sub-Clause 
and disagrees with the Engineer or considers there are circumstances which 
justify late submission of the Notice of Claim, the claiming Party shall include in 
its fully detailed Claim under Sub-Clause 20.2.4 [Fully detailed claim] details of 
such disagreement or why such late submission is justified (as the case may be).

 20.2.3 Contemporary records

  In this Sub-Clause 20.2, “contemporary records” means records that are 
prepared or generated at the same time, or immediately after, the event or 
circumstance giving rise to the Claim.

  The claiming Party shall keep such contemporary records as may be 
necessary to substantiate the Claim. 

  Without admitting the Employer’s liability, the Engineer may monitor the 
Contractor’s contemporary records and/or instruct the Contractor to 
keep additional contemporary records. The Contractor shall permit the 
Engineer to inspect all these records during normal working hours (or at 
other times agreed by the Contractor), and shall if instructed submit copies 
to the Engineer. Such monitoring, inspection or instruction (if any) by the 
Engineer shall not imply acceptance of the accuracy or completeness of the 
Contractor’s contemporary records. 

 20.2.4 Fully detailed Claim

  In this Sub-Clause 20.2, “fully detailed Claim” means a submission which 
includes:

 (a) a detailed description of the event or circumstance giving rise to the 
Claim;

 (b) a statement of the contractual and/or other legal basis of the Claim;

 (c) all contemporary records on which the claiming Party relies; and 

 (d) detailed supporting particulars of the amount of additional payment 
claimed (or amount of reduction of the Contract Price in the case of 
the Employer as the claiming Party), and/or EOT claimed (in the case 
of the Contractor) or extension of the DNP claimed (in the case of the 
Employer).

  Within either: 

 (i) 84 days after the claiming Party became aware, or should have 
become aware, of the event or circumstance giving rise to the Claim, 
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or 

 (ii)  such other period (if any) as may be proposed by the claiming Party 
and agreed by the Engineer 

  the claiming Party shall submit to the Engineer a fully detailed Claim. 

  If within this time limit the claiming Party fails to submit the statement under 
sub-paragraph (b) above, the Notice of Claim shall be deemed to have 
lapsed, it shall no longer be considered as a valid Notice, and the Engineer 
shall, within 14 days after this time limit has expired, give a Notice to the 
claiming Party accordingly.

  If the Engineer does not give such a Notice within this period of 14 days, 
the Notice of Claim shall be deemed to be a valid Notice. If the other Party 
disagrees with such deemed valid Notice of Claim the other Party shall give 
a Notice to the Engineer which shall include details of the disagreement. 
Thereafter, the agreement or determination of the Claim under Sub-Clause 
20.2.5 [Agreement or determination of the Claim] shall include a review by 
the Engineer of such disagreement.

  If the claiming Party receives a Notice from the Engineer under this Sub-Clause 
20.2.4 and if the claiming Party disagrees with such Notice or considers 
there are circumstances which justify late submission of the statement under 
sub-paragraph (b) above, the fully detailed claim shall include details of the 
claiming Party’s disagreement or why such late submission is justified (as the 
case may be).

  If the event or circumstance giving rise to the Claim has a continuing effect, 
Sub-Clause 20.2.6 [Claims of continuing effect] shall apply.

 20.2.5 Agreement or determination of the Claim

  After receiving a fully detailed Claim either under Sub-Clause 20.2.4 [Fully 
detailed Claim], or an interim or final fully detailed Claim (as the case may 
be) under Sub-Clause 20.2.6 [Claims of continuing effect], the Engineer shall 
proceed under Sub-Clause 3.7 [Agreement or Determination] to agree or 
determine: 

 (a) the additional payment (if any) to which the claiming Party is entitled 
or the reduction of the Contract Price (in the case of the Employer as 
the claiming Party); and/or

 (b) the extension (if any) of the Time for Completion (before or after its 
expiry) under Sub-Clause 8.5 [Extension of Time for Completion] (in 
the case of the Contractor as the claiming Party), or the extension (if 
any) of the DNP (before its expiry) under Sub-Clause 11.3 [Extension 
of Defects Notification Period] (in the case of the Employer as the 
claiming Party),

  to which the claiming Party is entitled under the Contract. 

  If the Engineer has given a Notice under Sub-Clause 20.2.2 [Engineer’s 
initial response] and/or under Sub-Clause 20.2.4 [Fully detailed Claim], 
the Claim shall nevertheless be agreed or determined in accordance with 
this Sub-Clause 20.2.5. The agreement or determination of the Claim shall 
include whether or not the Notice of Claim shall be treated as a valid Notice 
taking account of the details (if any) included in the fully detailed claim of the 
claiming Party’s disagreement with such Notice(s) or why late submission is 
justified (as the case may be). The circumstances which may be taken into 
account (but shall not be binding) may include:
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 • whether or to what extent the other Party would be prejudiced by 
acceptance of the late submission; 

 • in the case of the time limit under Sub-Clause 20.2.1 [Notice of 
Claim], any evidence of the other Party’s prior knowledge of the event 
or circumstance giving rise to the Claim, which the claiming Party may 
include in its supporting particulars; and/or

 • in the case of the time limit under Sub-Clause 20.2.4 [Fully detailed 
Claim], any evidence of the other Party’s prior knowledge of the 
contractual and/or other legal basis of the Claim, which the claiming 
Party may include in its supporting particulars.

  If, having received the fully detailed Claim under Sub-Clause 20.2.4 [Fully 
detailed Claim], or in the case of a Claim under Sub-Clause 20.2.6 [Claims 
of continuing effect] an interim or final fully detailed Claim (as the case may 
be), the Engineer requires necessary additional particulars:

 (i) he/she shall promptly give a Notice to the claiming Party, describing 
the additional particulars and the reasons for requiring them;

 (ii) he/she shall nevertheless give his/her response on the contractual or 
other legal basis of the Claim, by giving a Notice to the claiming Party, 
within the time limit for agreement under Sub-Clause 3.7.3 [Time limits]; 

 (iii) as soon as practicable after receiving the Notice under sub-paragraph 
(i) above, the claiming Party shall submit the additional particulars; 
and

 (iv) the Engineer shall then proceed under Sub-Clause 3.7 [Agreement or 
Determination] to agree or determine the matters under sub-paragraphs 
(a) and/or (b) above (and, for the purpose of Sub-Clause 3.7.3 [Time 
limits], the date the Engineer receives the additional particulars from 
the claiming Party shall be the date of commencement of the time 
limit for agreement under Sub-Clause 3.7.3).

 20.2.6 Claims of continuing effect

  If the event or circumstance giving rise to a Claim under this Sub-Clause 
20.2 has a continuing effect:

 (a) the fully detailed Claim submitted under Sub-Clause 20.2.4 [Fully 
detailed Claim] shall be considered as interim;

 (b) in respect of this first interim fully detailed Claim, the Engineer shall 
give his/her response on the contractual or other legal basis of the 
Claim, by giving a Notice to the claiming Party, within the time limit for 
agreement under Sub-Clause 3.7.3 [Time limits];

 (c) after submitting the first interim fully detailed Claim the claiming Party 
shall submit further interim fully detailed Claims at monthly intervals, 
giving the accumulated amount of additional payment claimed (or the 
reduction of the Contract Price, in the case of the Employer as the 
claiming Party), and/or extension of time claimed (in the case of the 
Contractor as the claiming Party) or extension of the DNP (in the case 
of the Employer as the claiming Party); and

 (d) the claiming Party shall submit a final fully detailed Claim within 28 days 
after the end of the effects resulting from the event or circumstance, or 
within such other period as may be proposed by the claiming Party and 
agreed by the Engineer. This final fully detailed Claim shall give the total 
amount of additional payment claimed (or the reduction of the Contract 
Price, in the case of the Employer as the claiming Party), and/or extension 
of time claimed (in the case of the Contractor as the claiming Party) or 
extension of the DNP (in the case of the Employer as the claiming Party). 
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 20.2.7 General requirements

  After receiving the Notice of Claim, and until the Claim is agreed or determined 
under Sub-Clause 20.2.5 [Agreement or determination of the Claim], in each 
Payment Certificate the Engineer shall include such amounts for any Claim 
as have been reasonably substantiated as due to the claiming Party under 
the relevant provision of the Contract. 

  The Employer shall only be entitled to claim any payment from the Contractor 
and/or to extend the DNP, or set off against or make any deduction from any 
amount due to the Contractor, by complying with this Sub-Clause 20.2.

  The requirements of this Sub-Clause 20.2 are in addition to those of any other 
Sub-Clause which may apply to the Claim. If the claiming Party fails to comply 
with this or any other Sub-Clause in relation to the Claim, any additional 
payment and/or any EOT (in the case of the Contractor as the claiming Party) 
or extension of the DNP (in the case of the Employer as the claiming Party), 
shall take account of the extent (if any) to which the failure has prevented or 
prejudiced proper investigation of the Claim by the Engineer.

21Disputes and Arbitration
21.1
Constitution of the DAAB  Disputes shall be decided by a DAAB in accordance with Sub-Clause 21.4 

[Obtaining DAAB’s Decision]. The Parties shall jointly appoint the member(s) 
of the DAAB within the time stated in the Contract Data (if not stated, 28 
days) after the date the Contractor receives the Letter of Acceptance.

  The DAAB shall comprise, as stated in the Contract Data, either one suitably 
qualified member (the “sole member”) or three suitably qualified members 
(the “members”). If the number is not so stated, and the Parties do not agree 
otherwise, the DAAB shall comprise three members.

  The sole member or three members (as the case may be) shall be selected 
from those named in the list in the Contract Data, other than anyone who is 
unable or unwilling to accept appointment to the DAAB.

  If the DAAB is to comprise three members, each Party shall select one 
member for the agreement of the other Party. The Parties shall consult both 
these members and shall agree the third member, who shall be appointed to 
act as chairperson.

  The DAAB shall be deemed to be constituted on the date that the Parties 
and the sole member or the three members (as the case may be) of the 
DAAB have all signed a DAAB Agreement.

  The terms of the remuneration of either the sole member or each of the 
three members, including the remuneration of any expert whom the DAAB 
consults, shall be mutually agreed by the Parties when agreeing the terms of 
the DAAB Agreement. Each Party shall be responsible for paying one-half of 
this remuneration.

  If at any time the Parties so agree, they may appoint a suitably qualified 
person or persons to replace any one or more members of the DAAB. 
Unless the Parties agree otherwise, a replacement DAAB member shall be 
appointed if a member declines to act or is unable to act as a result of death, 
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illness, disability, resignation or termination of appointment. The replacement 
member shall be appointed in the same manner as the replaced member was 
required to have been selected or agreed, as described in this Sub-Clause.

  The appointment of any member may be terminated by mutual agreement 
of both Parties, but not by the Employer or the Contractor acting alone. 

  Unless otherwise agreed by both Parties, the term of the DAAB (including 
the appointment of each member) shall expire either:

 (a)  on the date the discharge shall have become, or deemed to have 
become, effective under Sub-Clause 14.12 [Discharge]; or 

 (b) 28 days after the DAAB has given its decision on all Disputes, referred 
to it under Sub-Clause 21.4 [Obtaining DAAB’s Decision] before such 
discharge has become effective, 

  whichever is later.

  However, if the Contract is terminated under any Sub-Clause of these 
Conditions or otherwise, the term of the DAAB (including the appointment of 
each member) shall expire 28 days after:

 (i) the DAAB has given its decision on all Disputes, which were referred 
to it (under Sub-Clause 21.4 [Obtaining DAAB’s Decision]) within 224 
days after the date of termination; or

 (ii) the date that the Parties reach a final agreement on all matters 
(including payment) in connection with the termination

  whichever is earlier.

21.2
Failure to Appoint
DAAB Member(s)  If any of the following conditions apply, namely:

 (a) if the DAAB is to comprise a sole member, the Parties fail to agree the 
appointment of this member by the date stated in the first paragraph 
of Sub-Clause 21.1 [Constitution of the DAAB]; or

 (b) if the DAAB is to comprise three persons, and if by the date stated in 
the first paragraph of Sub-Clause 21.1 [Constitution of the DAAB]:

  (i) either Party fails to select a member (for agreement by the other 
Party); 

  (ii) either Party fails to agree a member selected by the other Party; 
and/or 

  (iii) the Parties fail to agree the appointment of the third member (to 
act as chairperson) of the DAAB; 

 (c) the Parties fail to agree the appointment of a replacement within 42 
days after the date on which the sole member or one of the three 
members declines to act or is unable to act as a result of death, 
illness, disability, resignation, or termination of appointment; or

 (d) if, after the Parties have agreed the appointment of the member(s) 
or replacement, such appointment cannot be effected because 
one Party refuses or fails to sign a DAAB Agreement with any such 
member or replacement (as the case may be) within 14 days of the 
other Party’s request to do so,

  then the appointing entity or official named in the Contract Data shall, at the 
request of either or both Parties and after due consultation with both Parties, 
appoint the member(s) of the DAAB (who, in the case of sub-paragraph (d) 
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above, shall be the agreed member(s) or replacement). This appointment 
shall be final and conclusive. 

  Thereafter, the Parties and the member(s) so appointed shall be deemed to 
have signed and be bound by a DAAB Agreement under which:

 (i) the monthly services fee and daily fee shall be as stated in the terms 
of the appointment; and

 (ii) the law governing the DAAB Agreement shall be the governing law of 
the Contract defined in Sub-Clause 1.4 [Law and Language]. 

  Each Party shall be responsible for paying one-half of the remuneration of 
the appointing entity or official. If the Contractor pays the remuneration in full, 
the Contractor shall include one-half of the amount of such remuneration in 
a Statement and the Employer shall then pay the Contractor in accordance 
with the Contract. If the Employer pays the remuneration in full, the Engineer 
shall include one-half of the amount of such remuneration as a deduction 
under sub-paragraph (b) of Sub-Clause 14.6.1 [The IPC].

21.3
Avoidance of Disputes  If the Parties so agree, they may jointly request (in writing, with a copy to 

the Engineer) the DAAB to provide assistance and/or informally discuss and 
attempt to resolve any issue or disagreement that may have arisen between 
them during the performance of the Contract. If the DAAB becomes aware of 
an issue or disagreement, it may invite the Parties to make such a joint request. 

  Such joint request may be made at any time, except during the period that 
the Engineer is carrying out his/her duties under Sub-Clause 3.7 [Agreement 
or Determination] on the matter at issue or in disagreement unless the Parties 
agree otherwise.

  Such informal assistance may take place during any meeting, Site visit or 
otherwise. However, unless the Parties agree otherwise, both Parties shall be 
present at such discussions. The Parties are not bound to act on any advice 
given during such informal meetings, and the DAAB shall not be bound in any 
future Dispute resolution process or decision by any views or advice given 
during the informal assistance process, whether provided orally or in writing.

21.4
Obtaining DAAB’s Decision If a Dispute arises between the Parties then either Party may refer the Dispute 

to the DAAB for its decision (whether or not any informal discussions have 
been held under Sub-Clause 21.3 [Avoidance of Disputes]) and the following 
provisions shall apply.

 21.4.1 Reference of a Dispute to the DAAB

  The reference of a Dispute to the DAAB (the “reference” in this Sub-Clause 
21.4) shall:

 (a) if Sub-Clause 3.7 [Agreement or Determination] applied to the subject 
matter of the Dispute, be made within 42 days of giving or receiving 
(as the case may be) a NOD under Sub-Clause 3.7.5 [Dissatisfaction 
with Engineer’s determination]. If the Dispute is not referred to the 
DAAB within this period of 42 days, such NOD shall be deemed to 
have lapsed and no longer be valid; 

 (b) state that it is given under this Sub-Clause;

 (c) set out the referring Party’s case relating to the Dispute;
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 (d) be in writing, with copies to the other Party and the Engineer; and

 (e) for a DAAB of three persons, be deemed to have been received by 
the DAAB on the date it is received by the chairperson of the DAAB. 

  The reference of a Dispute to the DAAB under this Sub-Clause shall, unless 
prohibited by law, be deemed to interrupt the running of any applicable 
statute of limitation or prescription period.

 21.4.2 The Parties’ obligations after the reference

  Both Parties shall promptly make available to the DAAB all information, 
access to the Site, and appropriate facilities, as the DAAB may require for 
the purposes of making a decision on the Dispute. 

  Unless the Contract has already been abandoned or terminated, the Parties 
shall continue to perform their obligations in accordance with the Contract.

 21.4.3 The DAAB’s decision

  The DAAB shall complete and give its decision within:

 (a)  84 days after receiving the reference; or 

 (b) such period as may be proposed by the DAAB and agreed by both 
Parties. 

  However, if at the end of this period, the due date(s) for payment of any 
DAAB member’s invoice(s) has passed but such invoice(s) remains unpaid, 
the DAAB shall not be obliged to give its decision until such outstanding 
invoice(s) have been paid in full, in which case the DAAB shall give its 
decision as soon as practicable after payment has been received.

  The decision shall be given in writing to both Parties with a copy to the 
Engineer, shall be reasoned, and shall state that it is given under this 
Sub-Clause. 

  The decision shall be binding on both Parties, who shall promptly comply 
with it whether or not a Party gives a NOD with respect to such decision 
under this Sub-Clause. The Employer shall be responsible for the Engineer’s 
compliance with the DAAB decision.

  If the decision of the DAAB requires a payment of an amount by one Party to 
the other Party

 (i) subject to sub-paragraph (ii) below, this amount shall be immediately 
due and payable without any certification or Notice; and

 (ii)  the DAAB may (as part of the decision), at the request of a Party 
but only if there are reasonable grounds for the DAAB to believe that 
the payee will be unable to repay such amount in the event that the 
decision is reversed under Sub-Clause 21.6 [Arbitration], require 
the payee to provide an appropriate security (at the DAAB’s sole 
discretion) in respect of such amount.

  The DAAB proceeding shall not be deemed to be an arbitration and the 
DAAB shall not act as arbitrator(s).
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 21.4.4 Dissatisfaction with DAAB’s decision

  If either Party is dissatisfied with the DAAB’s decision:

 (a) such Party may give a NOD to the other Party, with a copy to the 
DAAB and to the Engineer;

 (b) this NOD shall state that it is a “Notice of Dissatisfaction with the 
DAAB’s Decision” and shall set out the matter in Dispute and the 
reason(s) for dissatisfaction; and

 (c) this NOD shall be given within 28 days after receiving the DAAB’s 
decision.

  If the DAAB fails to give its decision within the period stated in Sub-Clause 
21.4.3 [The DAAB’s decision], then either Party may, within 28 days after 
this period has expired, give a NOD to the other Party in accordance with 
sub-paragraphs (a) and (b) above. 

  Except as stated in the last paragraph of Sub-Clause 3.7.5 [Dissatisfaction 
with Engineer’s determination], in Sub-Clause 21.7 [Failure to Comply with 
DAAB’s Decision] and in Sub-Clause 21.8 [No DAAB In Place], neither Party 
shall be entitled to commence arbitration of a Dispute unless a NOD in respect 
of that Dispute has been given in accordance with this Sub-Clause 21.4.4. 

  If the DAAB has given its decision as to a matter in Dispute to both Parties, 
and no NOD under this Sub-Clause 21.4.4 has been given by either Party 
within 28 days after receiving the DAAB’s decision, then the decision shall 
become final and binding on both Parties.

  If the dissatisfied Party is dissatisfied with only part(s) of the DAAB’s decision:

 (i) this part(s) shall be clearly identified in the NOD;

 (ii) this part(s), and any other parts of the decision that are affected by 
such part(s) or rely on such part(s) for completeness, shall be deemed 
to be severable from the remainder of the decision; and

 (iii)  the remainder of the decision shall become final and binding on both 
Parties as if the NOD had not been given.

21.5
Amicable Settlement  Where a NOD has been given under Sub-Clause 21.4 [Obtaining DAAB’s 

Decision], both Parties shall attempt to settle the Dispute amicably before 
the commencement of arbitration. However, unless both Parties agree 
otherwise, arbitration may be commenced on or after the twenty-eighth 
(28th) day after the day on which this NOD was given, even if no attempt at 
amicable settlement has been made.

21.6
Arbitration  Unless settled amicably, and subject to Sub-Clause 3.7.5 [Dissatisfaction 

with Engineer’s determination], Sub-Clause 21.4.4 [Dissatisfaction with 
DAAB’s decision], Sub-Clause 21.7 [Failure to Comply with DAAB’s Decision] 
and Sub-Clause 21.8 [No DAAB In Place], any Dispute in respect of which 
the DAAB’s decision (if any) has not become final and binding shall be finally 
settled by international arbitration. Unless otherwise agreed by both Parties:

 (a) the Dispute shall be finally settled under the Rules of Arbitration of the 
International Chamber of Commerce;

 (b) the Dispute shall be settled by one or three arbitrators appointed in 
accordance with these Rules; and
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 (c) the arbitration shall be conducted in the ruling language defined in 
Sub-Clause 1.4 [Law and Language].

  The arbitrator(s) shall have full power to open up, review and revise any 
certificate, determination (other than a final and binding determination), 
instruction, opinion or valuation of the Engineer, and any decision of the 
DAAB (other than a final and binding decision) relevant to the Dispute. 
Nothing shall disqualify the Engineer from being called as a witness and 
giving evidence before the arbitrator(s) on any matter whatsoever relevant to 
the Dispute.

  In any award dealing with costs of the arbitration, the arbitrator(s) may take 
account of the extent (if any) to which a Party failed to cooperate with the 
other Party in constituting a DAAB under Sub-Clause 21.1 [Constitution of 
the DAAB] and/or Sub-Clause 21.2 [Failure to Appoint DAAB Member(s)].

  Neither Party shall be limited in the proceedings before the arbitrator(s) to 
the evidence or arguments previously put before the DAAB to obtain its 
decision, or to the reasons for dissatisfaction given in the Party’s NOD under 
Sub-Clause 21.4 [Obtaining DAAB’s Decision]. Any decision of the DAAB 
shall be admissible in evidence in the arbitration.

  Arbitration may be commenced before or after completion of the Works. The 
obligations of the Parties, the Engineer and the DAAB shall not be altered by 
reason of any arbitration being conducted during the progress of the Works.

  If an award requires a payment of an amount by one Party to the other 
Party, this amount shall be immediately due and payable without any further 
certification or Notice.

21.7
Failure to Comply
with DAAB’s Decision  In the event that a Party fails to comply with any decision of the DAAB, whether 

binding or final and binding, then the other Party may, without prejudice to 
any other rights it may have, refer the failure itself directly to arbitration under 
Sub-Clause 21.6 [Arbitration] in which case Sub-Clause 21.4 [Obtaining 
DAAB’s Decision] and Sub-Clause 21.5 [Amicable Settlement] shall not 
apply to this reference. The arbitral tribunal (constituted under Sub-Clause 
21.6 [Arbitration]) shall have the power, by way of summary or other 
expedited procedure, to order, whether by an interim or provisional measure 
or an award (as may be appropriate under applicable law or otherwise), the 
enforcement of that decision.

  In the case of a binding but not final decision of the DAAB, such interim or 
provisional measure or award shall be subject to the express reservation that 
the rights of the Parties as to the merits of the Dispute are reserved until they 
are resolved by an award. 

  Any interim or provisional measure or award enforcing a decision of the 
DAAB which has not been complied with, whether such decision is binding 
or final and binding, may also include an order or award of damages or other 
relief.

21.8
No DAAB In Place  If a Dispute arises between the Parties in connection with, or arising out of, 

the Contract or the execution of the Works and there is no DAAB in place 
(or no DAAB is being constituted), whether by reason of the expiry of the 
DAAB’s appointment or otherwise: 
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 (a) Sub-Clause 21.4 [Obtaining DAAB’s Decision] and Sub-Clause 21.5 
[Amicable Settlement] shall not apply; and 

 (b) the Dispute may be referred by either Party directly to arbitration under 
Sub-Clause 21.6 [Arbitration] without prejudice to any other rights the 
Party may have.
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Section IX - Particular Conditions  
 

 

The following Particular Conditions shall supplement the GC. Whenever there is a 
conflict, the provisions herein shall prevail over those in the GC. 
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Particular Conditions  

 
Part A ä Contract Data 

 

Conditions Sub-Clause Data 

Employerés name and 
address 1.1.31 

Chief Executive Officer  
Athi Water Works Development Agency Athi Water 
Plaza, Muthaiga North Road,  
P.O Box 45283 - 00100 Nairobi, Kenya  
Tel: +254-20-2724292/3, 2711342  
Fax: +254-20-2724295  
Email: info@awwda.go.ke  
Website: www.awwda.go.ke 
 

Engineerés name and 
address 1.1.35 

Chief Manager ä Water and Sanitation  
Athi Water Works Development Agency Athi Water 
Plaza, Muthaiga North Road,  
P.O Box 45283 - 00100 Nairobi, Kenya  
Tel: +254-20-2724292/3, 2711342  
Fax: +254-20-2724295  
Email: info@awwda.go.ke  
Website: www.awwda.go.ke 
 

Bankés name  1.1.89 The Bank is: African Development Bank 

Borrowerés name  1.1.90 Government of Kenya 

Time for Completion 1.1.84 548 days (18 months) 

Defects Notification Period 1.1.27 365 days. (12 months) 

Sections 1.1.73 N/A 

Electronic transmission 
system 1.3 (a) (ii) Email: info@awwda.go.ke 

Address of Employer for 
communications: 1.3(d) 

The Employerés address for the purpose of 
communications is:  
 

mailto:info@awwda.go.ke
http://www.awwda.go.ke/
mailto:info@awwda.go.ke
http://www.awwda.go.ke/
mailto:info@awwda.go.ke
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Conditions Sub-Clause Data 

Chief Executive Officer  
Athi Water Works Development Agency Athi 
Water Plaza, Muthaiga North Road,  
P.O Box 45283 - 00100 Nairobi, Kenya  
Tel: +254-20-2724292/3, 2711342  
Fax: +254-20-2724295  
Email: info@awwda.go.ke 

Address of Engineer for 
communications: 1.3(d) 

The Employerés address for the purpose of 
communications is:  
 
Chief Manager ä Water and Sanitation  
Athi Water Works Development Agency Athi 
Water Plaza, Muthaiga North Road,  
P.O Box 45283 - 00100 Nairobi, Kenya  
Tel: +254-20-2724292/3, 2711342  
Fax: +254-20-2724295  
Email: info@awwda.go.ke 

Address of Contractor for 
communications: 1.3(d)  

Governing Law 1.4 Laws of the Republic of Kenya 

Ruling language 1.4 English 

Language for 
communications 1.4 English 

Time for the Parties to sign 
a Contract Agreement 1.6 28 days after receipt of the Letter of Acceptance 

Number of additional paper 
copies of Contractorés 
Documents 

1.8 3 (Three) 

Total liability of the 
Contractor to the Employer 
under or in connection with 
the Contract 

1.15 N/A  

Site  1.1 74 As Described in Specifications 

mailto:info@awwda.go.ke
mailto:info@awwda.go.ke
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Conditions Sub-Clause Data 

Joint and Several Liability 1.14  

e) Maximum numbers of members in the Joint 
Venture, Consortium or Association (JV) shall not 
exceed 3. 
 
(f) Minimum share of a member of Joint Venture, 
Consortium or Association (JV) in the contract 
shall not be less than 33% percent of the total 
value of the contract.  

Time for access to the Site 2.1 28 days after Commencement Date 

Engineerés Duties and 
Authority 3.2 

Variations resulting in an increase of the Accepted 
Contract Amount in excess of 10% shall require 
written consent of the Employer. 

Sustainable procurement 4.1 N/A 

Performance Security 4.2 

The performance security will be in the form of 
unconditional bank guarantee acceptable to the 
employer in the amount(s) of 10% of the 
Accepted Contract Amount and in the same 
currency(ies) of the Accepted Contract Amount. 

Environmental and Social 
(ES) Performance Security   4.2 

N/A 
 

Period for notification of 
errors in the items of 
reference 

4.7.2 (a) 28 Days 

Period of payment for 
temporary utilities 4.19 28 Days 

Number of additional paper 
copies of progress reports 4.20 3 (Three) 

Maximum allowable 
accumulated value of work 
subcontracted (as a 
percentage of the Accepted 
Contract Amount or volume 
of work-as per provision 
made under BDS of ITB 
34.2) 

5.1(a) 30% 
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Conditions Sub-Clause Data 

Parts of the Works for which 
subcontracting is not 
permitted 

5.1(b) N/A 

Normal working hours 6.5 
Normal working hours are: 8 hours per day from 
Monday to Friday and 5 hours on Saturday except 
Sundays and Public Holidays. 

Number of additional paper 
copies of program 8.3 3 

Delay damages payable for 
each day of delay 8.8 

0.1% of the Accepted Contract Amount per day, 
less provisional sum, for DAAB. 
 

Maximum amount of delay 
damages 8.8 10% of the Accepted Contract Amount less 

provisional sum for DAAB. 

Method of measurement 12.2 Civil Engineering Standard Method of 
Measurement (CESMM) 

Percentage profit 12.3 As stated under 1.1.20 above 

Percentage rate to be 
applied to Provisional Sums 
for overhead charges and 
profit 

13.4 (b)(ii) 5% 

Adjustments for changes in 
cost 

13.7 Adjustment for changes in cost shall not apply. 

Total advance payment  14.2 
20% Percentage of the Accepted Contract Amount 
payable in the currencies and proportions in 
which the Accepted Contract Amount is payable. 

Repayment of Advance 
payment 

14.2.3 
 

(a) Repayment to begin when the amount of 
certified works attains exceeds 20% of the portion 
of the Accepted Contract Amount payable in that 
currency less Provisional Sums 
 
(b) deductions shall be completed when certified 
works reach 90% of the Contract Sum. 
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Conditions Sub-Clause Data 

Period of payment 14.3 

Repayment to begin when the amount of certified 
works attains 20% of the Contract Sum and to be 
completed when certified works reach 90% of the 
Contract Sum. 

Number of additional paper 
copies of Statements 14.3(b) 3 (Three) 

Percentage of retention 14.3(iii) 10% of interim payment certificates 

Limit of Retention Money 
(as a percentage of 
Accepted Contract Amount) 

14.3(iii) 10% of the Accepted Contract Amount 

Plant and Materials 
14.5(b)(i) N/A 

14.5(c)(i) N/A 

Minimum Amount of 
Interim Payment Certificates 14.6.2 2% of the Accepted Contract Amount. 

Period of payment of 
Advance Payment to the 
Contractor  

14.7(a) 28 days 

Period for the Employer to 
make interim payments to 
the Contractor under Sub-
Clause 14.6 (interim 
Payment) 

14.7b(i) 56 days 

Period for the Employer to 
make interim payments to 
the Contractor under Sub-
Clause 14.13 (Final 
Payment) 

14.7b(ii) 28 days 

Period for the Employer to 
make final payment to the 
Contractor 

14.7(c) 56 days 
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Conditions Sub-Clause Data 

financing charges for 
delayed payment 
(percentage points above 
the average bank short-
term lending rate as 
referred to under sub-
paragraph (a)) 

14.8 2% 

Number of additional paper 
copies of draft Final 
Statement 

14.11.1(b) 3 (Three) 

Forces of nature, the risks of 
which are allocated to the 
Contractor 

17.2(d) N/A 

Permitted deductible limits 19.1 

The minimum insurance amounts and deductibles 
shall be: 
insurance required for the Works:   [KES. 
3,000,000] 
insurance required for Goods: [KES. 5,000,000] 
 
insurance required for liability for breach of 
professional duty: [KES. 5,000,000] 
 
insurance required against liability for fitness for 
purpose (if any is required): N/A 
 
insurance required for injury to persons and 
damage to property: [KES. 3,000,000]  
 
insurance required for injury to employees: [KES. 
5,000,000] 

Additional amount to be 
insured (as a percentage of 
the replacement value, if 
less or more than 15%) 

19.2.1(b) N/A 
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Conditions Sub-Clause Data 

List of Exceptional Risks 
which shall not be excluded 
from the insurance cover for 
the Works 

19.2.1(iv) N/A 

Extent of insurance required 
for Goods 

19.2.2 

As in 19.1 above 

Amount of insurance 
required for Goods As in 19.1 above 

Amount of insurance 
required for liability for 
breach of professional duty 

19.2.3(a) As in 19.1 above 

Insurance required against 
liability for fitness for 
purpose  

19.2.3(b) No 

Period of insurance required 
for liability for breach of 
professional duty 

19.2.3 As in 19.1 above 

Amount of insurance 
required for injury to 
persons and damage to 
property 

19.2.4 As in 19.1 above 

Other insurances required 
by Laws and by local 
practice (give details) 

 N/A 

Time for appointment of 
DAAB 21.1 

 
42 days after signature by both parties of the 
Contract Agreement 
 

The DAAB shall be 
comprised of 21.1 Three Members 
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Conditions Sub-Clause Data 

List of proposed members 
of DAAB 21.1 

Proposed by Employer [Attach CVs to the bidding 
document and the Contract] 
1._____________________ 
2.______________________ 
3.______________________ 
 
Proposed by Contractor [Attach CVs to the 
Contract] 
1.________________________ 
2._________________________ 
3._________________________ 

Appointment (if not agreed) 
to be made by 21.2 Chartered Institute of Arbitrators Kenya Chapter 

Rules of arbitration 21.6(a) Sub-Clause 21.6(a) of PART B ä Specific Provisions 
shall apply. 

 21.6 (b) Sub-Clause 21.6(b) of PART B ä Specific Provisions 
shall apply.   

Place of arbitration 21.6(a) Arusha, Tanzania 
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Table: Summary of Sections (if any) 

Description of parts of  
the Works that shall be  
designated a Section  
for the purposes of the  

Contract  
(Sub-Clause 1.1.73) 

Value: Percentage* of  
Accepted Contract  

Amount  
(Sub-Clause 14.9) 

Time for Completion 

(Sub-Clause 1.1.84) 

Delay Damages 

(Sub-Clause 8.8) 

    

    

    

    

    

    

    

*These percentages shall also be applied to each half of the Retention Money under Sub-Clause 14.9 
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Part B - Specific Provisions 

 
 
Sub-Clause 1.1.10 
Contract 
 

æthe Contractorés Proposalç is deleted.  

Sub-Clause 1.1.49 
Laws 
 

The Sub-Clause is replaced with:  
æLawsç means all national (or state) legislation, statutes, 
ordinances and other laws, and regulations and by-laws of any 
legally constituted public authority.ç 
 

Sub-Clause 1.1.74 
Site 

The Sub-Clause is replaced with:  
æSiteç means the places where the Permanent Works are to be 
executed, including storage and working area, and to which 
Plant and Materials are to be delivered, and any other places 
specified in the Contract as forming part of the Site.ç 
 

Sub-Clause 1.1.77 
Statement 

On the second line after æPayment Certificate underÞç, add 
æSub-Clause 14.2.1 [Advance Payment Guarantee] (if 
applicable),ç. 

Sub-Clause 1.1.81 
Tender 

æthe Contractorés Proposalç is deleted. 

Sub-Clause 1.1.89 to 1.1.91 are added after Sub-Clause 1.1.88 

Sub-Clause 1.1 89 Bank æBankç means the financing institution (if any) named in the 
Contract Data. 

Sub-Clause 1.1.90 
Borrower  

æBorrowerç means the person (if any) named as the borrower 
in the Contract Data. 

Sub-Clause 1.1.91 
ES 
 

æESç means Environmental and Social (including Sexual 
Exploitation and Assault (SEA)). 
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Sub-Clause 1.1.92 
Sexual Exploitation and 
Abuse (SEA), and Sexual 
Harassment (SH)  

æSexual Exploitation and Abuseç æ(SEA)ç and Sexual 
Harassment (HS) mean the following: 

Sexual Exploitation is defined as any actual or attempted 
abuse of position of vulnerability, differential power or 
trust, for sexual purposes, including, but not limited to, 
profiting monetarily, socially or politically from the sexual 
exploitation of another.   

Sexual Abuse is defined as the actual or threatened 
physical intrusion of a sexual nature, whether by force or 
under unequal or coercive conditions; and   

æSexual Harassmentç æ(SH)ç is defined as unwelcome 
sexual advances, requests for sexual favors, and other 
verbal or physical conduct of a sexual nature by the 
Contractorés Personnel with other Contractorés or 
Employerés Personnel. 
 

Sub-Clause 1.2 
Interpretation 
 

Sub-paragraph (a) is replaced with the following:  
 
• æWords indicating one gender include all genders; 

 
 æhe/sheç is replaced with:ç itç; 
 
æhim/herç is replaced with æitç; 
 
æhisç and æhis/herç are replaced with: æitsç; 
 
 æhimself/herselfç are replaced with: æitselfç.ç 

 
Further, æandç is deleted from the end of sub-paragraph (i) and 
added at the end of sub-paragraph (j).  
 
sub-paragraph (k) is added: 
 
(k) æThe word ætenderç is synonymous with æbidç or 

æproposalç, the word tenderer with æbidderç or 
æproposerç and the words ætender documentsç with 
ærequest for bids documentsç or ærequest for proposal 
documentsç, as applicable.ç 
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Sub-Clause 1.5 
Priority of Documents 
 

The following documents are added in the list of Priority 
Documents after (e):  

 
æ(f) the Particular Conditions Part C- Fraud and Corruption; 
 
(g) the Particular Conditions Part D- Environmental and Social 

(ES) Metrics for Progress Reports;ç 
 
 and the list renumbered accordingly. 

Sub-Clause 1.6 
Contract Agreement 

The last paragraph is replaced with: 
 

æIf the Contractor comprises a JV, the authorised 
representative of the JV shall sign the Contract Agreement in 
accordance with sub äclauses 1.14 (Joint and Several Liability).ç 

Sub-Clause 1.12 
Confidentiality 

The following is added at the end of the second paragraph: 
æThe Contractor shall be permitted to disclose information 
required to establish its qualifications to compete for other 
projects.ç 
æorç at the end of (b) is deleted. 
 
æorç at the end of (c) is added. 
 
The following is then added as (d): æis being provided to the 
Bank .ç 

Sub-Clause 1.17 
Inspections & Audit by the 
Bank 

The following Sub-Clause is added after Sub-Clause 1.16: 
 
æPursuant to paragraph 2.2 e. of Particular Conditions - Part C- 
Fraud and Corruption, the Contractor shall permit and shall 
cause its agents (where declared or not), subcontractors, 
subconsultants, service providers, suppliers, and personnel, to 
permit, the Bank and/or persons appointed by the Bank to 
inspect the site and/or the accounts, records and other 
documents relating to the procurement process, selection 
and/or contract execution, and to have such accounts, records 
and other documents audited by auditors appointed by the 
Bank. The Contractorés and its Subcontractorsé and 
subconsultantsé attention is drawn to Sub-Clause 15.8 (Fraud 
and Corruption) which provides, inter alia, that acts intended 
to materially impede the exercise of the Bankés inspection and 
audit rights constitute a prohibited practice subject to contract 
termination (as well as to a determination of ineligibility 
pursuant to the Bankés prevailing sanctions procedures).ç 

Sub-Clause 2.4 The first paragraph is replaced with: 
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Employerés Financial 
Arrangements 

æThe Employer shall submit, before the Commencement Date, 
reasonable evidence that financial arrangements have been 
made for financing the Employerés obligations under the 
Contract.ç 

 
The following sub-paragraph is added at the end of Sub-
Clause 2.4: 
æIn addition, if the Bank has notified to the Borrower that the 
Bank has suspended disbursements under its loan, which 
finances in whole or in part the execution of the Works, the 
Employer shall give notice of such suspension to the 
Contractor with detailed particulars, including the date of such 
notification, with a copy to the Engineer, within 7 days of the 
Borrower having received the suspension notification from the 
Bank. If alternative funds will be available in appropriate 
currencies to the Employer to continue making payments to 
the Contractor beyond a date 60 days after the date of Bank 
notification of the suspension, the Employer shall provide 
reasonable evidence in its notice of the extent to which such 
funds will be available.ç 

 
Sub-Clause 2.6 
Employer-Supplied 
Materials and Employerés 
Equipment 
 
 
 
 
 
 

 

[If Employer- Supplied Materials are listed in the Employerés 
Requirements for the Contractorés use in the execution of 
Works, the following provisions may be added]: 
 
The following is added after the last paragraph of Sub-Clause 
2.6: 
 
æThe Employer shall supply to the Contractor the Employer-
Supplied Materials listed in the Specification, at the time(s) 
stated in the Specification (if not stated, within the times that 
shall be required to enable the Contractor to proceed with 
execution of the Works in accordance with the Programme). 
 
When made available by the Employer, the Contractor shall 
visually inspect the Employer-Supplied Materials and shall 
promptly give a Notice to the Engineer of any shortage, defect 
or default in them. Thereafter, the Contractor shall rectify such 
shortage, defect or default to the extent instructed by the 
Engineer. Such instruction shall be deemed to have been given 
under Sub-Clause 13.3.1 [Variation by Instruction]. 
 
After this visual inspection, the Employer-Supplied Materials 
shall come under the care, custody and control of the 
Contractor. The Contractorés obligations of inspection, care, 
custody, and control shall not relieve the Employer of liability 
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of any shortage, defect or default not apparent from a visual 
inspection.ç 
 
[If Employerés Equipment are listed in the Specification for the 
Contractorés use in the execution of Works, the following 
provisions may be added]: 
 
The following is added after the last paragraph of Sub-Clause 
2.6: 
 
æThe Employer shall make the Employerés Equipment listed in 
the Specification available to the Contractor at the time(s) 
stated in the Specification (if not stated, within the times that 
shall be required to enable the Contractor to proceed with 
execution of the Works in accordance with the Programme). 
 
Unless expressly stated otherwise in the Specification, the 
Employerés Equipment shall be provided for the exclusive use 
of the Contractor. 
 
When made available by the Employer, the Contractor shall 
visually inspect the Employerés Equipment and shall promptly 
give a Notice to the Engineer of any shortage, defect or default 
in them. Thereafter, the Contractor shall rectify such shortage, 
defect or default to the extent instructed by the Engineer. Such 
instruction shall be deemed to have been given under Sub-
Clause 13.3.1 [Variation by Instruction]. 
 
The Contractor shall be responsible for the Employerés 
Equipment while it is under the Contractorés control and/or 
any of the Contractorés Personnel is operating it, driving it, 
directing it, using it, or in control of it. 
 
The Contractor shall not remove from the Site any items of the 
Employerés Equipment without the consent of the Employer. 
However, consent shall not be required for vehicles 
transporting Goods or Contractorés personnel to or from the 
Site.ç 
 

  
Sub-Clause 3.1 
The Engineer 

The following is added at the end of the first sub-paragraph:  
æThe Engineerés staff shall include suitably qualified engineers 
and other professionals who are competent to carry out these 
duties.ç 
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Sub-Clause 3.2 
Engineerés Duties and 
Authority 
 

The Engineer shall obtain the consent in writing of the 
Employer before taking action under the following Sub-
Clauses of these Conditions: 
 
1. Sub-Clause 13.1: Right to vary - instructing a variation, 

except; 
 

• in an emergency 
situation as determined 
by the Engineer; or 

• (if such a Variation 
would increase the 
Accepted Contract 
Amount by less than the 
percentage specified in 
the Contract Data. 

2. Sub-Clause 13.2 (Value Engineering): stating consent or 
otherwise to a value engineering proposal submitted by 
the Contractor in accordance with Sub-Clause 13.2. 
 

Notwithstanding the obligation, as set out above, to obtain 
consent in writing, if, in the opinion of the Engineer, an 
emergency occurs affecting the safety of life or of the Works 
or of adjoining property, it may, without relieving the 
Contractor of any of his duties and responsibility under the 
Contract, instruct the Contractor to execute all such work or to 
do all such things as may, in the opinion of the Engineer, be 
necessary to abate or reduce the risk. The Contractor shall 
forthwith comply, despite the absence of consent of the 
Employer, with any such instruction of the Engineer. The 
Engineer shall determine an addition to the Contract Price, in 
respect of such instruction, and EOT if any, in accordance with 
Clause 13 and shall notify the Contractor accordingly, with a 
copy to the Employer. 

 
 

Sub-Clause 3.3 
Engineerés Representative 
 

The following is added at the end of Sub-Clause 3.3: 
 
æThe Engineer shall obtain the consent of the Employer before 
appointing or replacing an Engineerés Representative.ç  

 



 

{ŜŎǘƛƻƴ L·Υ tŀǊǘƛŎǳƭŀǊ /ƻƴŘƛǘƛƻƴǎ ψψψψψψψψψψψψψψψ tŀƎŜ μ срф  
 

Sub-Clause 3.4 
Delegation by the Engineer 
 

The following is added at the end of the second paragraph:  
 
æIf any assistants are not fluent in this language, the Engineer 
shall make competent interpreters available during all working 
hours, in a number sufficient for those assistants to properly 
perform their assigned duties and/or exercise their delegated 
authority.ç 
 

Sub-Clause 3.6 
Replacement of the 
Engineer 
 

In the first paragraph, æ42 daysç is replaced with: æ21 daysç;   
In the third para, æshallç is replaced with: æshouldç. 
 

Sub-Clause 4.1 
Contractorés General 
Obligations 
 

The following is inserted after the paragraph æThe Contractor 
shall provide the Plant (and spare parts, if any) Þç: 
 
æAll equipment, material, and services to be incorporated in 
or required for the Works shall have their origin in any eligible 
source country as defined by the Bank.ç 
 The following is inserted after the paragraph æThe Contractor 
shall, whenever required by the Engineer...ç: 
 
The Contractor shall not carry out mobilization to Site (e.g. 
limited clearance for haul roads, site accesses and work site 
establishment, geotechnical investigations or investigations 
to select ancillary features such as quarries and borrow pits) 
unless the Engineer gives consent, a consent that shall not be 
unreasonably delayed, that appropriate measures are in place 
to address environmental and social   risks and impacts, which 
at a minimum shall include applying the Management 
Strategies and Implementation Plans (MSIPs) and Code of 
Conduct for Contractorés Personnel submitted as part of the 
Bid and agreed as part of the Contract.  
 
The Contractor shall submit, to the Engineer for Review any 
additional MSIPs as are necessary to manage the ES risks and 
impacts of ongoing Works (e.g. excavation, earth works, 
bridge and structure works, stream and road diversions, 
quarrying or extraction of materials, concrete batching and 
asphalt manufacture). These MSIPs collectively comprise the 
Contractorés Environmental and Social Management Plan (C-
ESMP). The Contractor shall review the C-ESMP, periodically 
(but not less than every six (6) months), and update it as 
required to ensure that it contains measures appropriate to 
the Works. The updated C-ESMP shall be submitted to the 
Engineer for Review  
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The C-ESMP shall be part of the Contractorés Documents.  The 
procedures for Review of the C-ESMP and its updates shall be 
as described in Sub-Clause 4.4.1 [Preparation and Review]. 
 
The following is added as (g); (g) and (h) of the Sub-Clause 
are then renumbered as (h) and (i) respectively. 
 
(g) if so stated in the Specification, the Contractor shall: 
 

design structural elements of the Works taking into account 
climate change considerations;  

 
apply the concept of universal access (the concept of 
universal access means unimpeded access for people of all 
ages and abilities in different situations and under various 
circumstances; 

consider the incremental risks of the publicés potential 
exposure to operational accidents or natural hazards, 
including extreme weather events; and  

 any other requirement stated in the Specification.ç 
 
The following is added at the end of the Sub-Clause: 
  
æThe Contractor shall provide relevant contract- related 
information, as the Employer and/or Engineer may 
reasonably request to conduct Stakeholder engagements. 
æStakeholderç refers to individuals or groups who: 
 

• are affected or likely to be affected by the Contract; 
and 

• may have ab interest in the Contract.  
 

The Contractor may also directly participate in Stakeholder 
engagements, as the Employer and/or Engineer may 
reasonably request.ç  
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Sub-Clause 4.2 
Performance Security and 
ES Performance Security  

The first paragraph is replaced with:  
 

æThe Contractor shall obtain (at its cost) a Performance 
Security for proper performance and, if applicable, an 
Environmental and Social (ES) Performance Security for 
compliance with the Contractorés ES obligations, in the 
amounts stated in the Contract Data and denominated in the 
currency(ies) of the Contract or in a freely convertible currency 
acceptable to the Employer. If amounts are not stated in the 
Contract Data, this Sub-Clause shall not apply.ç 

 
In the following Sub-Clauses of the General Conditions, the 
term æPerformance Securityç is replaced with: æPerformance 
Security and, if applicable, an Environmental and Social (ES) 
Performance Securityç: 
 
2.1-  Right of Access to the Site;  

 
14.2- Advance Payment;  
 
14.6- Issue of IPC; 
 
14.12- Discharge; 
 
14.13- Issue of FPC; 
 
14.14 Cessation of Employerés Liability; 
 
15.2- Termination for Contractorés Default; 
 
15.5- Termination for Employerés Convenience. 

 
 

Sub-Clause 4.2.1 
Contractorés 
obligations 

The first paragraph is replaced with: 
 

æThe Contractor shall deliver the Performance Security and, if 
applicable, an ES Performance Security to the Employer within 
28 days after receiving the Letter of Acceptance and shall send 
a copy to the Engineer. The Performance Security shall be 
issued by a reputable bank or financial institution selected by 
the Contractor and shall be in the form annexed to the 
Particular Conditions, as stipulated by the Employer in the 
Contract Data, or in another form approved by the Employer. 
The ES Performance Security shall be issued by a reputable 
bank selected by the Contractor and shall be in the form 
annexed to the Particular Conditions, as stipulated by the 
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Employer in the Contract Data, or in another form approved 
by the Employer.ç 

 
Thereafter, throughout Sub-Clause 4.2 æPerformance Securityç 
is replaced with: æPerformance Security and, if applicable, ES 
Performance Security.ç 

  
Sub-Clause 4.2.2 
Claims under the 
Performance Security 
 

The first paragraph is replaced in its entirety with: æThe 
Employer shall not make a claim under the Performance 
Security, except for amounts for which the Employer is entitled 
under the Contract.ç  

Sub-Clause 4.2.3 
Return of Performance 
Security 
 

In sub-paragraph (a) æ21 daysç is replaced with: æ28 daysç.   

Sub-Clause 4.3 
Contractorés 
Representative 
 

The following is added at the end of the last paragraph: æIf any 
of these persons is not fluent in this language, the Contractor 
shall make competent interpreters available during all working 
hours in a number deemed sufficient by the Engineer.ç 
 

Sub-Clause 4.6 
Co-operation 
 

On the second-last line of the first paragraph before 
æContractorésç, add æof theç. 
 
The following is added after the first paragraph: 
 
æThe Contractor shall also, as stated in the Specification or as 
instructed by the Engineer, cooperate with and allow 
appropriate opportunities for the Employerés Personnel to 
conduct any environmental and social assessment.  

Sub-Clause 4.7 
Setting out 

In the second bullet-point of sub-paragraph (b) of Sub-Clause 
4.7.3: 
 
before æif the items of referenceç, add: æwhen examining the 
items of reference within the period stated in sub-paragraph 
(a) of Sub-Clause 4.7.2ç  
On the second and third lines, the following is deleted æand 
the contractorés Notice is given after the period stated in sub-
paragraph (a) of Sub-Clause 4.7.2ç. 

 
Sub-Clause 4.8 
Health and Safety 
Obligations 
 

The following are included after deleting æandç at the end of 
(f) and replacing æ.ç with æ;ç at the end of (g): 
æ 
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(h) provide health and safety training of Contractorés 
Personnel as appropriate and maintain training 
records; 
(i)  actively engage the Contractorés Personnel in 
promoting understanding, and methods for, 
implementation of health and safety requirements, as 
well as in providing information to Contractorés 
Personnel, training on occupational safety and health, 
and provision of personal protective equipment 
without expense to the Contractorés Personnel;  
(j) put in place workplace processes for Contractorés 
Personnel to report work situations that they believe 
are not safe or healthy, and to remove themselves 
from a work situation which they have reasonable 
justification to believe presents an imminent and 
serious danger to their life or health.  
(k) Contractorés Personnel who remove themselves 
from such work situations shall not be required to 
return to work until necessary remedial action to 
correct the situation has been taken. Contractorés 
Personnel shall not be retaliated against or otherwise 
subject to reprisal or negative action for such 
reporting or removal;  
(l) subject to Sub-Clause 4.6, collaborate with the 
entities and Personnel under paragraph (a) , (b) and 
(c) of Sub-Clause 4.6, in applying the health and safety 
requirements. This is without prejudice to the 
responsibility of the relevant entities for the health 
and safety of their own personnel; and  
(m) establish and implement a system for regular (not 
less than six-monthly) review of health and safety 
performance and the working environment.ç 

 

The second and third paragraphs are replaced with the 
following: 

 æSubject to Sub-Clause 4.1, the Contractor shall submit to the 
Engineer for Review a health and safety manual which has 
been specifically prepared for the Works, the Site and other 
places (if any) where the Contractor intends to execute the 
Works. The procedures for Review of the health and safety 
manual and its updates shall be as described in Sub-Clause 
4.4.1 [Preparation and Review]. 

The health and safety manual shall be in addition to any other 
similar document required under applicable health and safety 
regulations and Laws. 



 

{ŜŎǘƛƻƴ L·Υ tŀǊǘƛŎǳƭŀǊ /ƻƴŘƛǘƛƻƴǎ ψψψψψψψψψψψψψψψ tŀƎŜ μ ссп  
 

The health and safety manual shall set out all the health and 
safety requirements under the Contract,  

(a)  which shall include at a minimum: 

the procedures to establish and maintain a safe working 
environment without risk to health at all workplaces, 
machinery, equipment and processes under the control of the 
Contractor, including control measures for chemical, physical 
and biological substances and agents;  

details of the training to be provided, records to be kept; 

the procedures for prevention, preparedness and response 
activities to be implemented in the case of an emergency 
event (i.e. an unanticipated incident, arising from both natural 
and man-made hazards, typically in the form of fire, 
explosions, leaks or spills, which may occur for a variety of 
different reasons including failure to implement operating 
procedures that are designed to prevent their occurrence, 
extreme weather or lack of early warning); 

the measures to be taken to avoid or minimize the potential 
for community exposure to water-borne, water-based, water-
related, and vector-borne diseases,  

the measures to be implemented to avoid or minimize the 
spread of communicable diseases (including transfer of 
Sexually Transmitted Diseases or Infections (STDs), such as HIV 
virus) and non-communicable diseases associated with the 
execution of the Works, taking into consideration 
differentiated exposure to and higher sensitivity of vulnerable 
groups. This includes taking measures to avoid or minimize the 
transmission of communicable diseases that may be 
associated with the influx of temporary or permanent 
Contract-related labour;  

the policies and procedures on the management and quality 
of accommodation and welfare facilities if such 
accommodation and welfare facilities are provided by the 
Contractor in accordance with Sub-Clause 6.6; and 

    (b)        any other requirements stated in the Specification. 

The paragraph starting with: æIn addition to the reporting 
requirement ofÞç is deleted and replaced with the addition to 
GC Sub-Clause 4.20 in Sub-Clause 4.20 of the Special 
Provisions. 
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Sub-Clause 4.15  
Access Route  

The following is added at the end of Sub-Clause 4.15:  
æThe Contractor shall take all necessary safety measures to 
avoid the occurrence of incidents and injuries to any third 
party associated with the use of Contractorés Equipment on 
public roads or other public infrastructure. 
The Contractor shall monitor road safety incidents and 
accidents to identify negative safety issues, and establish and 
implement necessary measures to resolve them.ç   
 

Sub-Clause 4.18 
Protection of the 
Environment 
 

Sub-Clause 4.18 Protection of the Environment is replaced 
with: 
 æThe Contractor shall take all necessary measures to: 
protect the environment (both on and off the Site); and  
limit damage and nuisance to people and property resulting 
from pollution, noise and other results of the Contractorés 
operations and/ or activities. 

 
The Contractor shall ensure that emissions, surface discharges, 
effluent and any other pollutants from the Contractorés 
activities shall exceed neither the values indicated in the 
Specification, nor those prescribed by applicable Laws. 
 
In the event of damage to the environment, property and/or 
nuisance to people, on or off Site as a result of the Contractorés 
operations, the Contractor shall agree with the Engineer the 
appropriate actions and time scale to remedy, as practicable, 
the damaged environment to its former condition. The 
Contractor shall implement such remedies at its cost to the 
satisfaction of the Engineer.ç  
 

Sub-Clause 4.20 
Progress Reports 
 

Replace æ4.20 (g) with: æthe Environmental and Social (ES) 
metrics set out in Particular Conditions - Part Dç 
 

The following is added at the end of the Sub-Clause: 

æIn addition to the reporting requirement of this sub-
paragraph (g) of Sub-Clause 4.20 [Progress Reports] the 
Contractor shall inform the Engineer immediately of any 
allegation, incident or accident, which has or is likely to have a 
significant adverse effect on the environment, the affected 
communities, the public, Employerés Personnel or Contractorés 
Personnel. This includes, but is not limited to, any incident or 
accident causing fatality or serious injury; significant adverse 
effects or damage to private property; or any allegation of SEA 
and/or SH. In case of SEA and/or SH, while maintaining 
confidentiality as appropriate, the type of allegation (sexual 
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exploitation, sexual abuse or sexual harassment), gender and 
age of the person who experienced the alleged incident 
should be included in the information. 

The Contractor, upon becoming aware of the allegation, 
incident or accident, shall also immediately inform the 
Engineer of any such incident or accident on the 
Subcontractorsé or suppliersé premises relating to the Works 
which has or is likely to have a significant adverse effect on the 
environment, the affected communities, the public, Employerés 
Personnel or Contractorés, its Subcontractorsé and suppliersé 
personnel. The notification shall provide sufficient detail 
regarding such incidents or accidents. The Contractor shall 
provide full details of such incidents or accidents to the 
Engineer within the timeframe agreed with the Engineer.  

The Contractor shall require its Subcontractors and suppliers 
(other than Subcontractors) to immediately notify the 
Contractor of any incidents or accidents referred to in this 
Subclause.ç  
 

Sub-Clause 4.21 
Security of the Site 
 

Sub-Clause 4.21 Security of the Site is replaced with: 
æSub-Clause 4.21 Security of the Site 
The Contractor shall be responsible for the security of the Site, 
and: 

 
for keeping unauthorised persons off the Site;  

 
authorised persons shall be limited to the Contractorés 
Personnel, the Employerés Personnel, and to any other 
personnel identified as authorised personnel (including the 
Employerés other contractors on the Site), by a Notice from the 
Employer or the Engineer to the Contractor. 

 
Subject to Sub-Clause 4.1, the Contractor shall submit for the 
Engineerés No-objection a security management plan that sets 
out the security arrangements for the Site. 
 
The Contractor shall (i) conduct appropriate background 
checks on any personnel retained to provide security; (ii) train 
the security personnel adequately (or determine that they are 
properly trained) in the use of force (and where applicable, 
firearms), and appropriate conduct towards Contractorés 
Personnel, Employerés Personnel and affected communities; 
and (iii) require the security personnel to act within the 
applicable Laws and any requirements set out in the 
Specification.  
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The Contractor shall not permit any use of force by security 
personnel in providing security except when used for 
preventive and defensive purposes in proportion to the nature 
and extent of the threat. 
In making security arrangements, the Contractor shall also 
comply with any additional requirements stated in the 
Specification.ç  
 

Sub-Clause 4.22 
Contractorés Operations 
on Site 

On the third line of the second paragraph before æ4.17ç, æSub- 
Clauseç is added. 

Sub-Clause 4.23 
Archaeological and 
Geological Findings 
 

The first paragraph is replaced with the following: 
æAll fossils, coins, articles of value or antiquity, structures, 
groups of structures, and other remains or items of geological, 
archaeological, paleontological, historical, architectural or 
religious interest found on the Site shall be placed under the 
care and custody of the Employer. The Contractor shall: 
 
take all reasonable precautions, including fencing-off the area 
or site of the finding, to avoid further disturbance and prevent 
Contractorés Personnel or other persons from removing or 
damaging any of these findings;  
train relevant Contractorés Personnel on appropriate actions to 
be taken in the event of such findings; and 
implement any other action consistent with the requirements 
of the Specification and relevant Laws.ç  
 

Sub-Clause 4.24 
Suppliers (other than 
Subcontractors) 
 

4.24.1 Forced Labour  
The Contractor shall take measures to require its suppliers 
(other than Subcontractors) not to employ or engage forced 
labour including trafficked persons as described in Sub-Clause 
6.21. If forced labour/trafficking cases are identified, the 
Contractor shall take measures to require the suppliers to take 
appropriate steps to remedy them. Where the supplier does 
not remedy the situation, the Contractor shall within a 
reasonable period substitute the supplier with a supplier that 
is able to manage such risks.  
 
4.24.2 Child labour  
The Contractor shall take measures to require its suppliers 
(other than Subcontractors) not to employ or engage child 
labour as described in Sub-Clause 6.22. If child labour cases 
are identified, the Contractor shall take measures to require 
the suppliers to take appropriate steps to remedy them. Where 
the supplier does not remedy the situation, the Contractor 
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shall within a reasonable period substitute the supplier with a 
supplier that is able to manage such risks. 
 
4.24.3 Serious Safety Issues  
The Contractor, including its Subcontractors, shall comply with 
all applicable safety obligations, including as stated in Sub-
Clauses 4.8, 5.1 and 6.7. The Contractor shall also take 
measures to require its suppliers (other than Subcontractors) 
to adopt procedures and mitigation measures adequate to 
address safety issues related to their personnel. If serious 
safety issues are identified, the Contractor shall take measures 
to require the suppliers to take appropriate steps to remedy 
them. Where the supplier does not remedy the situation, the 
Contractor shall within a reasonable period substitute the 
supplier with a supplier that is able to manage such risks.  
 
 
4.24.4 Obtaining natural resource materials in relation to 
supplier 
The Contractor shall obtain natural resource materials from 
suppliers  that can demonstrate, through compliance with the 
applicable verification  and/ or certification requirements, that 
obtaining such materials is not contributing to the risk of 
significant conversion or significant degradation of natural or 
critical habitats such as unsustainably harvested wood 
products, gravel or sand extraction from river beds or beaches. 
 
If a supplier cannot continue to demonstrate that obtaining 
such materials is not contributing to the risk of significant 
conversion or significant degradation of natural or critical 
habitats, the Contractor shall within a reasonable period 
substitute the supplier with a supplier that is able to 
demonstrate that they are not significantly adversely 
impacting the habitats. 
 
 

Sub-Clause 4.25  
Code of Conduct 

The Contractor shall have a Code of Conduct for the 
Contractorés Personnel.  

The Contractor shall take all necessary measures to ensure that 
each Contractorés Personnel is made aware of the Code of 
Conduct including specific behaviors that are prohibited, and 
understands the consequences of engaging in such prohibited 
behaviors.   

These measures include providing instructions and 
documentation that can be understood by the Contractorés 
Personnel and seeking to obtain that personés signature 
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acknowledging receipt of such instructions and/or 
documentation, as appropriate. 

The Contractor shall also ensure that the Code of Conduct is 
visibly displayed in multiple locations on the Site and any other 
place where the Works will be carried out, as well as in areas 
outside the Site accessible to the local community and project 
affected people. The posted Code of Conduct shall be 
provided in languages comprehensible to Contractorés 
Personnel, Employerés Personnel and the local community. 
 
The Contractorés Management Strategy and Implementation 
Plans shall include appropriate processes for the Contractor to 
verify compliance with these obligations.   
 

Sub-Clause 5.1 
Subcontractors 
 

The following is added at the beginning of the second 
paragraph. 
 

æThe Contractor shall require that its Subcontractors execute 
the Works in accordance with the Contract, including 
complying with the relevant ES requirements and the 
obligations set out in Sub-Clause 4.25 above.ç 

The following is added at the end of the last paragraph of 
Sub-Clause 5.1: 

 
æAll subcontracts relating to the Works shall include 
provisions which entitle the Employer to require the 
subcontract to be assigned to the Employer under sub-
paragraph (a) of Sub-Clause 15.2.3 [After Termination]. 
Where practicable, the Contractor shall give fair and 
reasonable opportunity for contractors from the Country to 
be appointed as Subcontractors.ç 

 
Sub-Clause 5.2.2 
Objection to Nomination 
 

In sub-paragraph (a), on the first line before æSubcontractorç, 
ænominatedç is added. 
 
In sub-paragraph (c):  
 
æandç is deleted from the end of (i); 
 
 æ.ç at the end of (ii) is replaced with: æ, andç.  
 
The following is then added as (iii):   

 
 æ(iii) be paid only if and when the Contractor has received 
from the Employer payments for sums due under the 
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Subcontract referred to under Sub-Clause 5.2.3 [ Payment to 
nominated Subcontractors].ç  

 
Sub-Clause 6.1 
Engagement of Staff and 
Labour 
 

The following paragraphs are added at the end of the Sub-
Clause: 
 
The Contractor shall provide the Contractorés Personnel 
information and documentation that are clear and 
understandable regarding their terms and conditions of 
employment. The information and documentation shall set out 
their rights under relevant labour Laws applicable to the 
Contractorés Personnel (which will include any applicable 
collective agreements), including their rights related to hours 
of work, wages, overtime, compensation and benefits, as well 
as those arising from any requirements in the Specification. 
The Contractorés Personnel shall be informed when any 
material changes to their terms or conditions of employment 
occur.  
 
æThe Contractor is encouraged, to the extent practicable and 
reasonable, to employ staff and labour with appropriate 
qualifications and experience from sources within the 
Country.ç 
 

Sub-Clause 6.2 
Rates of Wages and 
Conditions of Labour 
 

The following paragraphs are added at the end of the Sub-
Clause: 
 
æThe Contractor shall inform the Contractorés Personnel about: 
 
any deduction to their payment and the conditions of such 
deductions in accordance with the applicable Laws or as stated 
in the Specification; and 
their liability to pay personal income taxes in the Country in 
respect of such of their salaries, wages, allowances and any 
benefits as are subject to tax under the Laws of the Country 
for the time being in force.  
 
The Contractor shall perform such duties in regard to such 
deductions thereof as may be imposed on him by such Laws. 
 
Where required by applicable Laws or as stated in the 
Specification, the Contractor shall provide the Contractorés 
Personnel written notice of termination of employment and 
details of severance payments in a timely manner. The 
Contractor shall have paid the Contractorés Personnel (either 
directly or where appropriate for their benefit) all due wages 
and entitlements including, as applicable, social security 



 

{ŜŎǘƛƻƴ L·Υ tŀǊǘƛŎǳƭŀǊ /ƻƴŘƛǘƛƻƴǎ ψψψψψψψψψψψψψψψ tŀƎŜ μ стм  
 

benefits and pension contributions, on or before the end of 
their engagement/ employment.ç  
 

Sub-Clause 6.5 Working 
Hours  

The following is inserted at the end of the Sub-Clause: 
 
æThe Contractor shall provide the Contractorés Personnel 
annual holiday and sick, maternity and family leave, as 
required by applicable Laws or as stated in the Specification.ç 

Sub-Clause 6.6 
Facilities for Staff and 
Labour 

 
The following is added as the last paragraph: 
 
æIf stated in the Specification, the Contractor shall give access 
to or provide services that accommodate the physical, social 
and cultural needs of the Contractorés Personnel. The 
Contractor shall also provide similar facilities for the 
Employerés Personnel as stated in the Specification.ç  

 
Sub-Clause 6.7 
Health and Safety of 
Personnel  
 

 
In the second paragraph, æThe Contractorç is replaced with: 
 
æExcept as otherwise stated in the Specification, the 
ContractorÞç  

 
Sub-Clause 6.9 
Contractorés Personnel 
 

 
The Sub-Clause is replaced with: 
æThe Contractorés Personnel (including Key Personnel, if any) 
shall be appropriately qualified, skilled, experienced and 
competent in their respective trades or occupations.    
 
The Engineer may require the Contractor to remove (or cause 
to be removed) any person employed on the Site or Works, 
including the Contractorés Representative and Key Personnel 
(if any), who: 
 
persists in any misconduct or lack of care; 
carries out duties incompetently or negligently; 
fails to comply with any provision of the Contract; 
persists in any conduct which is prejudicial to safety, health, or 
the protection of the environment; 
based on reasonable evidence, is determined to have engaged 
in Fraud and Corruption during the execution of the Works;  
has been recruited from the Employerés Personnel in breach of 
Sub-Clause 6.3 [Recruitment of Persons]; 
undertakes behavior which breaches the Code of Conduct for 
Contractorés Personnel (ES). 

 
If appropriate, the Contractor shall then promptly appoint (or 
cause to be appointed) a suitable replacement with equivalent 
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skills and experience. In the case of replacement of the 
Contractorés Representative, Sub-Clause 4.3 [Contractorés 
Representative] shall apply. In the case of replacement of Key 
Personnel (if any), Sub-Clause 6.12 [Key Personnel] shall apply. 
 
Subject to the requirements in Sub-Clause 4.3 [Contractorés 
Representative] and 6.12 [Key Personnel], and notwithstanding 
any requirement from the Engineer to remove or cause to 
remove any person, the Contractor shall take immediate action 
as appropriate in response to any violation of (a) through (g) 
above. Such immediate action shall include removing (or 
causing to be removed) from the Site or other places where 
the Works are being carried out, any Contractorés Personnel 
who engages in (a), (b), (c), (d), (e) or (g) above or has been 
recruited as stated in (f) above.ç 
 

Sub-Clause 6.12 
Key Personnel 

The following is inserted at the end of the last paragraph:  
 
æIf any of the Key Personnel are not fluent in this language, the 
Contractor shall make competent interpreters available during 
all working hours in a number deemed sufficient by the 
Engineer.ç 

 
The following Sub-Clauses 6.13 to 6.27 are added after sub-clause 6.12  
 
Sub-Clause 6.13 
Foreign Personnel 

The Contractor may bring into the Country any foreign 
personnel who are necessary for the execution of the Works 
to the extent allowed by the applicable Laws. The Contractor 
shall ensure that these personnel are provided with the 
required residence visas and work permits. The Employer will, 
if requested by the Contractor, use its best endeavors in a 
timely and expeditious manner to assist the Contractor in 
obtaining any local, state, national, or government permission 
required for bringing in the Contractorés personnel. 
 
The Contractor shall be responsible for the return of these 
personnel to the place where they were recruited or to their 
domicile. In the event of the death in the Country of any of 
these personnel or members of their families, the Contractor 
shall similarly be responsible for making the appropriate 
arrangements for their return or burial. 
 

Sub-Clause 6.14 
Supply of Foodstuffs 

The Contractor shall arrange for the provision of a sufficient 
supply of suitable food as may be stated in the Specification 
at reasonable prices for the Contractorés Personnel for the 
purposes of or in connection with the Contract. 
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Sub-Clause 6.15 
Supply of Water 

The Contractor shall, having regard to local conditions, provide 
on the Site an adequate supply of drinking and other water for 
the use of the Contractorés Personnel. 
 

Sub-Clause 6.16 
Measures against Insect 
and Pest Nuisance 
 

The Contractor shall at all times take the necessary precautions 
to protect the Contractorés Personnel employed on the Site 
from insect and pest nuisance, and to reduce the danger to 
their health. The Contractor shall comply with all the 
regulations of the local health authorities, including use of 
appropriate insecticide. 
 

Sub-Clause 6.17 
Alcoholic Liquor or Drugs 
 

The Contractor shall not, otherwise than in accordance with 
the Laws of the Country, import, sell, give, barter or otherwise 
dispose of any alcoholic liquor or drugs, or permit or allow 
importation, sale, gift, barter or disposal thereto by 
Contractorés Personnel. 
 

Sub-Clause 6.18 
Arms and Ammunition 
 

The Contractor shall not give, barter, or otherwise dispose of, 
to any person, any arms or ammunition of any kind, or allow 
Contractorés Personnel to do so. 
 

Sub-Clause 6.19 
Festivals and Religious 
Customs 
 

The Contractor shall respect the Countryés recognized festivals, 
days of rest and religious or other customs. 
 

Sub-Clause 6.20 
Funeral Arrangements 
 

The Contractor shall be responsible, to the extent required by 
local regulations, for making any funeral arrangements for any 
of its local employees who may die while engaged upon the 
Works. 
 

Sub-Clause 6.21 
Forced Labour 
 

The Contractor, including its Subcontractors, shall not employ 
or engage forced labour. Forced labour consists of any work 
or service, not voluntarily performed, that is exacted from an 
individual under threat of force or penalty, and includes any 
kind of involuntary or compulsory labour, such as indentured 
labour, bonded labour or similar labour-contracting 
arrangements.  
 
No persons shall be employed or engaged who have been 
subject to trafficking. Trafficking in persons is defined as the 
recruitment, transportation, transfer, harbouring or receipt of 
persons by means of the threat or use of force or other forms 
of coercion, abduction, fraud, deception, abuse of power, or of 
a position of vulnerability, or of the giving or receiving of 
payments or benefits to achieve the consent of a person 
having control over another person, for the purposes of 
exploitation. 
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Sub-Clause 6.22 
Child Labour 
 

The Contractor, including its Subcontractors, shall not employ 
or engage a child under the age of 14 unless the national law 
specifies a higher age (the minimum age).  
 
The Contractor, including its Subcontractors, shall not employ 
or engage a child between the minimum age and the age of 
18 in a manner that is likely to be hazardous, or to interfere 
with, the childés education, or to be harmful to the childés 
health or physical, mental, spiritual, moral, or social 
development. 
 
The Contractor including its Subcontractors, shall only employ 
or engage children between the minimum age and the age of 
18 after an appropriate risk assessment has been conducted 
by the Contractor with the Engineerés consent. The Contractor 
shall be subject to regular monitoring by the Engineer that 
includes monitoring of health, working conditions and hours 
of work.  
 
Work considered hazardous for children is work that, by its 
nature or the circumstances in which it is carried out, is likely 
to jeopardize the health, safety, or morals of children. Such 
work activities prohibited for children include work: 
 
with exposure to physical, psychological or sexual abuse; 
underground, underwater, working at heights or in confined 
spaces;  
with dangerous machinery, equipment or tools, or involving 
handling or transport of heavy loads;  
in unhealthy environments exposing children to hazardous 
substances, agents, or processes, or to temperatures, noise or 
vibration damaging to health; or 
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under difficult conditions such as work for long hours, during 
the night or in confinement on the premises of the employer. 

 

Sub-Clause 6.23 
Employment Records of 
Workers 
 

The Contractor shall keep complete and accurate records of 
the employment of labour at the Site. The records shall include 
the names, ages, genders, hours worked, and wages paid to all 
workers. These records shall be summarised on a monthly 
basis and submitted to the Engineer. These records shall be 
included in the details to be submitted by the Contractor 
under Sub-Clause 6.10 [Records of Contractorés Personnel and 
Equipment]. 
 

Sub-Clause 6.24 
Workersé Organisations 
 

In countries where the relevant labour laws recognise workersé 
rights to form and to join workersé organisations of their 
choosing and to bargain collectively without interference, the 
Contractor shall comply with such laws. In such circumstances, 
the role of legally established workersé organizations and 
legitimate workersé representatives will be respected, and they 
will be provided with information needed for meaningful 
negotiation in a timely manner. Where the relevant labour laws 
substantially restrict workersé organisations, the Contractor 
shall enable alternative means for the Contractorés Personnel 
to express their grievances and protect their rights regarding 
working conditions and terms of employment. The Contractor 
shall not seek to influence or control these alternative means. 
The Contractor shall not discriminate or retaliate against the 
Contractorés Personnel who participate, or seek to participate, 
in such organisations and collective bargaining or alternative 
mechanisms. Workersé organisations are expected to fairly 
represent the workers in the workforce. 
 

Sub-Clause 6.25 
Non-Discrimination and 
Equal Opportunity 
 

The Contractor shall not make decisions relating to the 
employment or treatment of Contractorés Personnel on the 
basis of personal characteristics unrelated to inherent job 
requirements. The Contractor shall base the employment of 
Contractorés Personnel on the principle of equal opportunity 
and fair treatment, and shall not discriminate with respect to 
any aspects of the employment relationship, including 
recruitment and hiring, compensation (including wages and 
benefits), working conditions and terms of employment, 
access to training, job assignment, promotion, termination of 
employment or retirement, and disciplinary practices.  
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Special measures of protection or assistance to remedy past 
discrimination or selection for a particular job based on the 
inherent requirements of the job shall not be deemed 
discrimination. The Contractor shall provide protection and 
assistance as necessary to ensure non-discrimination and 
equal opportunity, including for specific groups such as 
women, people with disabilities, migrant workers and children 
(of working age in accordance with Sub-Clause 6.22).  

 
Sub-Clause 6.26 
Contractorés Personnel 
Grievance Mechanism  

The Contractor shall have a grievance mechanism for 
Contractorés Personnel, and where relevant the workersé 
organizations stated in Sub-Clause 6.24, to raise workplace 
concerns. The grievance mechanism shall be proportionate to 
the nature, scale, risks and impacts of the Contract. The 
mechanism shall address concerns promptly, using an 
understandable and transparent process that provides timely 
feedback to those concerned in a language they understand, 
without any retribution, and shall operate in an independent 
and objective manner.  
 
The Contractorés Personnel shall be informed of the grievance 
mechanism at the time of engagement for the Contract, and 
the measures put in place to protect them against any reprisal 
for its use. Measures will be put in place to make the grievance 
mechanism easily accessible to all Contractorés Personnel.  
 
The grievance mechanism shall not impede access to other 
judicial or administrative remedies that might be available, or 
substitute for grievance mechanisms provided through 
collective agreements. 
 
The grievance mechanism may utilize existing grievance 
mechanisms, providing that they are properly designed and 
implemented, address concerns promptly, and are readily 
accessible to such project workers. Existing grievance 
mechanisms may be supplemented as needed with Contract-
specific arrangements. 

  
Sub-Clause 6.27 
Training of Contractorés 
Personnel  

The Contractor shall provide appropriate training to relevant 
Contractorés Personnel on ES aspects of the Contract, including 
appropriate sensitization on prohibition of SEA, and health 
and safety training referred to in Sub-Clause 4.8  
  
As stated in the Specification or as instructed by the Engineer, 
the Contractor shall also allow appropriate opportunities for 
the relevant Contractorés Personnel to be trained on ES aspects 
of the Contract by the Employerés Personnel.   
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The Contractor shall provide training on SEA, including its 
prevention, to any of its personnel who has a role to supervise 
other Contractorés Personnel. 
 

Sub-Clause 7.3 
Inspection 

The following is added in the first paragraph after æEmployerés 
Personnelç æ(including the Bank staff or consultants acting on 
the Bankés behalf, stakeholders and third parties, such as 
independent experts, local communities, or non-
governmental organizations)ç 
 
The following is added as (b) (iv): 
æ(iv) carryout environmental and social audit, andç 
 

 
Sub-Clause 7.7 
Ownership of Plant and 
Materials 

 
The following is added before the first paragraph: 
æExcept as otherwise provided in the Contract,ç 
 
 
  

Sub-Clause 8.1 
Commencement of Work 
 

The Sub- Clause is replaced in its entirety with the following: 
 
æThe Engineer shall give a Notice to the Contractor stating the 
Commencement Date, not less than 14 days before the 
Commencement Date. 
 
The Notice shall be issued promptly after the Engineer 
determines the fulfilment of the following conditions: 
 
1. signature of the Contract Agreement by both Parties, 

and if required, approval of the Contract by relevant 
authorities of the Country; 

2. delivery to the Contractor of reasonable evidence of 
the Employerés financial arrangements (under Sub-
Clause 2.4 [Employerés Financial Arrangements]);  

3. except if otherwise specified in the Contract Data, 
effective access to and possession of the Site given to 
the Contractor together with such permission(s) under 
(a) of Sub-Clause 1.13 [Compliance with Laws] as 
required for the commencement of the Works; 

4. receipt by the Contractor of the Advance Payment 
under Sub-Clause 14.2 [Advance Payment] provided 
that the corresponding bank guarantee has been 
delivered by the Contractor; 

5. constitution of the DAAB in accordance with Sub-
Clause 21.1 and Sub-Clause 21.2 as applicable. 
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Subject to Sub-Clause 4.1 on the Management Strategies and 
Implementation Plans and the C-ESMP and Sub-Clause 4.8 on 
the health and safety manual, the Contractor, shall commence 
the execution of the Works as soon as is reasonably practicable 
after the Commencement Date, and shall then proceed with 
the Works with due expedition and without delay.ç 
 

Sub-Clause 11.7 
Right of Access after 
Taking Over 
 

In the second paragraph, æWhenever the Contractor intends to 
access any part of the Works during the relevant DNP:ç is 
replaced with: 

 
æWhenever, until the date 28 days after issue of the 
Performance Certificate, the Contractor intends to access any 
part of the Works:ç 
 

Sub-Clause 13.3.1 
Variation by Instruction 
 

Subparagraph 13.3.1 (a) is replaced with: æa description of the 
varied work performed or to be performed, including details 
of the resources and methods adopted or to be adopted by 
the Contractor, and sufficient ES information to enable an 
evaluation of ES risks and impacts;ç 

 
Sub-Clause 13.4 
Provisional Sums 
 

The following is inserted as the penultimate paragraph: 
 
æThe Provisional Sum shall be used to cover the Employer's 
share of the DAAB membersé fees and expenses, in accordance 
with Clause 21. No prior instruction of the Engineer shall be 
required with respect to the work of the DAAB. The Contractor 
shall submit the DAAB membersé invoices and satisfactory 
evidence of having paid 100% of such invoices as part of the 
substantiation of those Statements submitted under Sub-
Clause 14.3. 
  
 

Sub-Clause 13.6 
Adjustments for Changes 
in Laws 
 

The following paragraph is added at the end of the Sub-
Clause: 
 
æNotwithstanding the foregoing, the Contractor shall not be 
entitled to an extension of time if the relevant delay has 
already been taken into account in the determination of a 
previous extension of time and such Cost shall not be 
separately paid if the same shall already have been taken into 
account in the indexing of any inputs to the Table of 
Adjustment Data in accordance with the provisions of Sub-
Clause 13.7 [Adjustments for Changes in Cost].ç 
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Sub-Clause 13.7                   
Adjustments for changes     
in Cost 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Add the following paragraph at the end only if Contract Data 
specifies adjustment shall apply. Otherwise, prices shall be 
fixed during the duration of the Contract:  

Schedule of Cost Indexation: Formula for Adjustment for 
Change in Cost: 

Pn = a + b Ln/ Lo + c En/Eo + d Mn/Mo + ...... where: 

æPnç is the adjustment multiplier to be applied to the estimated 
contract value in the relevant currency of the work carried out 
in period ænç, this period being a month unless otherwise 
stated in the Contract Data; 

æaç is a fixed coefficient, stated in the relevant table of 
adjustment data, representing the non-adjustable portion in 
contractual payments; 

æbç, æcç, ædç, Þ are coefficients representing the estimated 
proportion of each cost element related to the execution of 
the Works, as stated in the relevant table of adjustment data; 
such tabulated cost elements may be indicative of resources 
such as labour, equipment and materials; 

æLnç, æEnç, æMnç, Þ are the current cost indices or reference 
prices for period ænç, expressed in the relevant currency of 
payment, each of which is applicable to the relevant tabulated 
cost element on the date 49 days prior to the last day of the 
period (to which the particular Payment Certificate relates); 
and 

æLoç, æEoç, æMoç, Þ are the base cost indices or reference prices, 
expressed in the relevant currency of payment, each of which 
is applicable to the relevant tabulated cost element on the 
Base Date. 

The cost indices or reference prices stated in the table of 
adjustment data shall be used. If their source is in doubt, it 
shall be determined by the Engineer. For this purpose, 
reference shall be made to the values of the indices at stated 
dates (quoted in the fourth and fifth columns respectively of 
the table)  
If the currency in which the Contract price is expressed is 
different from the currency of the country of origin of the 
indices, a correction factor will be applied to avoid incorrect 
adjustments of the Contract price.  The correction factor shall 
be: Z0 / Z1, where, 
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Sub-Clause 14.1 
The Contract Price 
 

Z0  =  the number of units of currency of the origin of the 
indices which equal to one unit of the currency of the 
Contract Price on the Base date, and 

 

Z1  =  the number of units of currency of the origin of the 
indices which equal to one unit of the currency of the Contract 
Price on the Date of Adjustment. 
 
 
[Note to the Employer: include one of the following two 
alternative texts as applicable] 
 
The following is added at the end of the Sub-Clause:  
 
[Alternative 1] 
æNotwithstanding the provisions of subparagraph (b), 
Contractor's Equipment, including essential spare parts 
therefor, imported by the Contractor for the sole purpose of 
executing the Contract shall be exempt from the payment of 
import duties and taxes upon importation.ç 
 
[Alternative 2] 
æNotwithstanding the provisions of subparagraph (b), 
Contractor's Equipment, including essential spare parts 
therefore, imported by the Contractor for the sole purpose of 
executing the Contract shall be temporarily exempt from the 
payment of import duties and taxes upon initial importation, 
provided the Contractor shall post with the customs 
authorities at the port of entry an approved export bond or 
bank guarantee, valid until the Time for Completion plus six 
months, in an amount equal to the full import duties and taxes 
which would be payable on the assessed imported value of 
such Contractor's Equipment and spare parts, and callable in 
the event the Contractor's Equipment is not exported from the 
Country on completion of the Contract. A copy of the bond or 
bank guarantee endorsed by the customs authorities shall be 
provided by the Contractor to the Employer upon the 
importation of individual items of Contractor's Equipment and 
spare parts. Upon export of individual items of Contractor's 
Equipment or spare parts, or upon the completion of the 
Contract, the Contractor shall prepare, for approval by the 
customs authorities, an assessment of the residual value of the 
Contractor's Equipment and spare part to be exported, based 
on the depreciation scale (s and other criteria used by the 
customs authorities for such purposes under the provisions of 
the applicable Laws. Import duties and taxes shall be due and 
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payable to the customs authorities by the Contractor on (a) the 
difference between the initial imported value and the residual 
value of the Contractor's Equipment and spare parts to 
exported; and (b) on the initial imported value of the 
Contractor's Equipment and spare parts remaining in the 
Country after completion of the Contract. Upon payment of 
such dues within 28 days of being invoiced, the bond or bank 
guarantee shall be reduced or released accordingly; otherwise 
the security shall be called in the full amount remaining.ç 
 

Sub-Clause 14.2.1 
Advance Payment 
Guarantee 
 

The first paragraph is replaced with:  
 
æThe Contractor shall obtain (at the Contractorés cost) an 
Advance Payment Guarantee in amounts and currencies equal 
to the advance payment, and shall submit it to the Employer 
with a copy to the Engineer. This guarantee shall be issued by 
reputable bank or financial institution selected by the 
Contractor and shall be based on the sample form annexed to 
the Particular Conditions or in another form agreed by the 
Employer (but such agreement shall not relieve the Contractor 
from any obligation under this Sub-Clause).ç 
 

Sub-Clause 14.3 
Application for Interim 
Payment 
 

The following is inserted at the end of (vi) after: [Agreement or 
Determination]: æany reimbursement due to the Contractor 
under the Dispute Avoidance/ Adjudication Agreement. 
(Appendix General Conditions of Dispute Avoidance/ 
Adjudication Agreement).ç 
 

Sub-Clause 14.6.2 
Withholding (amounts in) 
an IPC 
 

æand/orç from subparagraph (b) is deleted. 
  

The following is then added as subparagraph (c) and sub-
paragraph (c) of the Sub-Clause is renumbered as (d): 

 
æ(c) if the Contractor was, or is, failing to perform any ES 

obligations or work under the Contract, the value of 
this work or obligation, as determined by the Engineer, 
may be withheld until the work or obligation has been 
performed, and/or the cost of rectification or 
replacement, as determined by the Engineer, may be 
withheld until rectification or replacement has been 
completed. Failure to perform includes, but is not 
limited to the following:   
 

failure to comply with any ES obligations or work described in 
the Worksé Requirements which may include: working outside 
site boundaries, excessive dust, damage to offsite vegetation, 
pollution of water courses from oils or sedimentation, 
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contamination of land e.g. from oils, human waste, damage to 
archaeology or cultural heritage features, air pollution as a 
result of unauthorized and/or inefficient combustion; 

 
failure to regularly review C-ESMP and/or update it in a timely 
manner to address emerging ES issues, or anticipated risks or 
impacts; 
 
failure to implement the C-ESMP e.g. failure to provide 
required training or sensitization; 
 
failing to have appropriate consents/permits prior to 
undertaking Works or related activities; 
 
failure to submit ES report/s (as described in Particular 
Conditions - Part D), or failure to submit such reports in a 
timely manner; 

 
failure to implement remediation as instructed by the Engineer 
within the specified timeframe (e.g. remediation addressing 
non-compliance/s).ç 
 

Sub-Clause 14.7 
Payment 
 

At the end of sub-paragraph (b): æandç is replaced with æorç 
and the following inserted as (iii): 
 
æ(iii) at a time when the Bankés loan or credit (from which part 
of the payments to the Contractor is being made) is 
suspended, the amount shown on any statement submitted by 
the Contractor within 14 days after such statement is 
submitted, any discrepancy being rectified in the next payment 
to the Contractor; andç 
 
At the end of sub-paragraph (c): æ.ç is replaced with æ;ç and the 
following inserted: 
 
æor, at a time when the Bankés loan or credit (from which part 
of the payments to the Contractor is being made) is suspended 
the undisputed amount shown in the Final Statement within 
56 days after the date of notification of the suspension in 
accordance with Sub-Clause 16.2 [Termination by 
Contractor].ç 

 
 
Sub-Clause 14.9 
Release of Retention 
Money 
 

 
The following is added at the end of Sub-Clause 14.9: 
 
æUnless otherwise stated in the Contract, when the Taking-
Over Certificate has been issued for the Works and the first 
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half of the Retention Money has been certified for payment 
by the Engineer, the Contractor shall be entitled to substitute 
a guarantee, in the form annexed to the Particular Conditions 
or in another form approved by the Employer and issued by 
a reputable bank or financial institution selected by the 
Contractor, for the second half of the Retention Money. The 
Contractor shall ensure that the guarantee is in the amounts 
and currencies of the second half of the Retention Money and 
is valid and enforceable until the Contractor has executed and 
completed the Works and remedied any defects, as specified 
for the Performance Security and, if applicable, an ES 
Performance Security in Sub-Clause 4.2. On receipt by the 
Employer of the required guarantee, the Engineer shall certify 
and the Employer shall pay the second half of the Retention 
Money. The release of the second half of the Retention Money 
against a guarantee shall then be in lieu of the release after 
the latest of the expiry dates of the Defects Notification 
Periods. The Employer shall return the guarantee to the 
Contractor within 21 days after receiving a copy of the 
Performance Certificate. 
 
If the Performance Security and, if applicable, an ES 
Performance Security required under Sub-Clause 4.2 is in the 
form of a demand guarantee, and the amount guaranteed 
under them when the Taking-Over Certificate is issued is more 
than half of the Retention Money, then the Retention Money 
guarantee will not be required. If the amount guaranteed 
under the Performance Security and, if applicable, an ES 
Performance Security, when the Taking-Over Certificate is 
issued is less than half of the Retention Money, the Retention 
Money guarantee will only be required for the difference 
between half of the Retention Money and the amount 
guaranteed under the Performance Security and, if applicable, 
an ES Performance Security.ç 
 

Sub-Clause 14.12 
Discharge 

On the seventh line of the first paragraph, æSub-Clause 21.6 
[Arbitration]ç is replaced with: æClause 21 [Disputes and 
Arbitration]é. 
 

Sub-Clause 14.15 
Currencies of Payment 
 

Throughout Sub-Clause 14.15, æContract Dataç is replaced 
with: æSchedule of Payment Currenciesç. 
 

Sub-Clause 15.1 
Notice to Correct 
 

æandç is deleted from (b) and  
 
æ.ç is replaced by: æ; andç in (c). 
 
The following is then added as (d) 
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æ(d) specify the time within which the Contractor shall respond 
to the Notice to Correct.ç 
 
In the third para., æshall immediately respondç is replaced with: 
æshall respond within the time specified in (d)ç. Further, in the 
third para., æto comply with the time specified in the Notice to 
Correct.ç is replaced with: æto comply with the time specified 
in (c).ç 
 

Sub-Clause 15.2.1 
Notice  
 

Sub-paragraph (h) is replaced with: æbased on reasonable 
evidence, has engaged in Fraud and Corruption as defined in 
paragraph 2.2 of the Particular Conditions - Part C- Fraud and 
Corruption, in competing for or in executing the Contract.ç 
 

Sub-Clause 15.8 
Fraud and Corruption 

The following new Sub-Clause is added: 
 
æ 
15.8.1 The Bank requires compliance with ités Integrity 

Framework comprising the African Development Bank 
Groupés Sanctions Procedures, the Bankés 
Whistleblowing and Complaints Policy, the Bankés 
Procurement Policy under the Procurement 
Framework and any other applicable Policies and 
Procedures including their updates , as set forth in 
Particular Conditions - Part C- Fraud and Corruption. 

 
15.8.2 The Employer requires the Contractor to disclose any 

commissions or fees that may have been paid or are 
to be paid to agents or any other party with respect to 
the bidding process or execution of the Contract. The 
information disclosed must include at least the name 
and address of the agent or other party, the amount 
and currency, and the purpose of the commission, 
gratuity or fee.ç 

 
 
Sub-Clause 15.9 
Eligibility 

 
 
 
 
 
 
 

 
The following new Sub-Clause is added: 
    
æThe Contractor and its Subcontractor or Suppliers shall have 
the nationality of an eligible country of the Bank in accordance 
with the Bankés Procurement Policy for the Bank Group Funded 
Operation described under the Bankés Procurement 
Framework, and as listed in Section V, Eligible Countries. The 
Contractor shall be deemed to have the nationality of a 
country if the Contractor is constituted, incorporated or 
registered in and operates in conformity with the provisions of 
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Sub-Clause 16.1 
Suspension by Contractor 

the laws of that country, as evidenced by its articles of 
incorporation (or equivalent documents of constitution or 
association) and its registration documents, as the case may 
be. This criterion also shall apply to the determination of the 
nationality of proposed subcontractors or subconsultants for 
any part of the Contract including related Services. All 
materials, equipment and services to be supplied under the 
Contract shall have their country of origin in an eligible country 
of the Bank in accordance with the Bankés Procurement Policy 
for Bank Group Funded Operations described under the Bankés 
Procurement Framework, and as set forth in Particular 
Conditions -Part E- Section V, Eligible Countries.ç 
 
 
 
The following paragraph is inserted after the first paragraph: 
 
æNotwithstanding the above, if the Bank has suspended 
disbursements under the loan or credit from which payments 
to the Contractor are being made, in whole or in part, for the 
execution of the Works, and no alternative funds are available 
as provided for in Sub-Clause 2.4 [Employerés Financial 
Arrangements], the Contractor may by notice suspend work or 
reduce the rate of work at any time, but not less than 7 days 
after the Borrower having received the suspension notification 
from the Bank.ç 

 
Sub-Clause 16.2.1 
Notice 

Sub-paragraph (j) is deleted in its entirety.  
 
At the end of sub-paragraph (i): æ; orç is replaced with: æ.ç   
 
sub-paragraph (f) is replaced with:  
 
æ(f) the Contractor does not receive a Notice of the 
Commencement Date under Sub-Clause 8.1 
[Commencement of Works] within 180 days after receiving 
the Letter of Acceptance, for reasons not attributable to the 
Contractor.ç  

 
Sub-Clause 16.2.2 
Termination 

The following is added at the end of Sub-Clause 16.2.2: 
æIn the event the Bank suspends the loan or credit from 
which part or whole of the payments to the Contractor 
are being made, if the Contractor has not received the 
sums due to him upon expiration of the 14 days referred 
to in Sub-Clause 14.7 [Payment] for payments under 
Interim Payment Certificates, the Contractor may, without 
prejudice to the Contractor's entitlement to financing 
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charges under Sub-Clause 14.8 [Delayed Payment], take 
one of the following actions, namely (i) suspend work or 
reduce the rate of work under Sub-Clause 16.1 above, or 
(ii) terminate the Contract by giving notice to the 
Employer, with a copy to the Engineer, such termination 
to take effect 14 days after the giving of the notice.ç 

 
Sub-Clause 16.3 
Contractorés Obligations 
After Termination 

[If the Employer has made available any Employer- Supplied 
Materials and/or Employerés Equipment in accordance with 
Sub-Clause 2.6, include the following:] 
 
æandç is deleted from the end of sub-paragraph (b), sub-
paragraph (c) deleted and the following added: 
 
 deliver to the Engineer all Employer- Supplied Materials 
and/or Employerés Equipment made available to the 
Contractor in accordance with Sub-Clause 2.6 [Employer-
Supplied materials and Employerés Equipment]; and  
remove all other Goods from the Site, except as necessary for 
safety, and leave the Site.ç 
 

Sub-Clause 17.1 
Responsibility for Care 
of the Works 

 On the fourth and fifth lines of the first paragraph, replace 
æDate of Completion of the Worksç with æissue of the Taking- 
Over Certificate for the Worksç. 
 
[If Employer- Supplied Materials are listed in the Specification 
for the Contractorés use in the execution of Works, include the 
following provision. See also Sub-Clause 2.6 [Employer-
Supplied Materials and Employerés Equipment]] 
 
After the two instances of æGoodsç in the last paragraph, the 
following is added: æEmployer- Supplied Materialsç. 
 
[If Employerés Equipment are listed in the Employerés 
Requirements for the Contractorés use in the execution of 
Works, include the following provision. See also Sub-Clause 
2.6 [Employer-Supplied Materials and Employerés Equipment]] 
 
After the two instances of æGoodsç in the last paragraph, the 
following is added: æ, Employerés Equipment,ç. 
 

 
Sub-Clause 17.3 
Intellectual and Industrial 
Property Rights 

 
On the first line of the second paragraph, replace ænoticeç is 
replaced with æa Noticeç. 

  



 

{ŜŎǘƛƻƴ L·Υ tŀǊǘƛŎǳƭŀǊ /ƻƴŘƛǘƛƻƴǎ ψψψψψψψψψψψψψψψ tŀƎŜ μ сут  
 

Sub-Clause 17.7 
Use of Employerés 
Accommodation/Facilities 
 

The following Sub-Clause is added as 17.7: 
 

æThe Contractor shall take full responsibility for the care of the 
Employer-provided accommodation and facilities, if any, as 
detailed in the Specification, from the respective dates of 
hand-over to the Contractor until cessation of occupation 
(where hand-over or cessation of occupation may take place 
after the date stated in the Taking-Over Certificate for the 
Works) 

 
If any loss or damage happens to any of the above items while 
the Contractor is responsible for their care arising from any 
cause whatsoever other than those for which the Employer is 
liable, the Contractor shall, at its own cost, rectify the loss or 
damage to the satisfaction of the Engineer.ç 
 

Sub-Clause 18.1 
Exceptional Events 

Sub-paragraph (c) is substituted with:  
 
æ(c) riot, commotion, disorder or sabotage by persons other 

than the Contractorés Personnel and other employees of 
the Contractor and Subcontractors;ç  

 
Sub-Clause 18.4 
Consequences of an 
Exceptional Event 

The following is added at the end of sub-paragraph (b) after 
deleting the æ.ç:  
 
æ, including the costs of rectifying or replacing the Works 
and/or Goods damaged or destroyed by Exceptional Events, 
to the extent they are not indemnified through the insurance 
policy referred to in Sub-Clause 19.2 [ Insurance to be 
provided by the Contractor].ç 
 

Sub-Clause 18.5 
Optional Termination 

In sub-paragraph (c), æand necessarilyç is inserted after ææwas 
reasonablyç.  
 

 
Sub-Clause 19.1 
General Requirements 

 
The following paragraphs are added after the first:  
 
æWherever the Employer is the insuring Party, each insurance 
shall be effected with insurers and in terms acceptable to the 
Contractor. These terms shall be consistent with terms (if any) 
agreed by both Parties before the date of the Letter of 
Acceptance.  

 
This agreement of terms shall take precedence over the 
provisions of this Clause." 
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Sub-Clause 19.2 
insurance to be provided 
by the Contractor 

The following is inserted as the first sentence in Sub-Clause 
19.2:  
 
æThe Contractor shall be entitled to place all insurances 
relating to the Contract (including, but not limited to the 
insurance referred to Clause 19) with insurers from any eligible 
source country.ç 
 

Sub-Clause 19.2.1  
The Works 

On the last line of the second paragraph, æClause 12 [Tests 
after completion]ç is deleted. 

 
Sub-Clause 19.2.5 
Injury to employees 

 
The second paragraph is replaced with: 
 
æThe Employer and the Engineer shall also be indemnified 
under the policy of insurance, against liability for claims, 
damages, losses and expenses (including legal fees and 
expenses) arising from injury, sickness, disease or death of any 
person employed by the Contractor or any other of the 
Contractorés Personnel, except that this insurance may exclude 
losses and claims to the extent that they arise from any act or 
neglect of the Employer or of the Employer's Personnel.ç  
 

Sub-Clause 20.1 
Claims 

In a): æany additional paymentç is replaced with æpaymentç. 
 

 
Sub-Clause 20.2 
Claims for Payment and/or 
EOT 

 
The first paragraph is replaced with:  
æIf either Party considers that it is entitled to claim under 20.1 
(a) or (b), the following claim procedure shall apply:ç 
 

 
Sub-Clause 21.1 
Constitution of the 
DAAB 

 
In the second paragraph, at the end of the first sentence after 
deleting: æ.ç, the following is added: æ, each of whom shall meet 
the criteria set forth in Sub-Clause 3.3 of Appendix- General 
Conditions of Dispute Avoidance/ Adjudication Agreement.ç 
 
After the second paragraph insert the following paragraph: æIf 
the Contract is with a foreign Contractor, the DAAB members 
shall not have the same nationality as the Employer or the 
Contractor.ç 
 
 

Sub-Clause 21.2 
Failure to Appoint DAAB 
Member (s)                                                                                                                                                                                                                                                                             

For both (a) and (b): æby the date stated in the first paragraph 
of Sub-Clause 21.1 [Constitution of the DAAB]ç is replaced 
with: æwithin 42 days from the date the Contract is signed by 
both Partiesç 
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Sub-Clause 21.6 
Arbitration                                                                                                                                                                                                                                                                                 

 
In the first paragraph, delete starting from: æinternational 
arbitrationç up to the end of (c), and replace with the following:  
æ arbitration.  Arbitration shall be conducted as follows:  

 
if the contract is with foreign contractors, unless otherwise 
specified in the Contract Data; the dispute shall be finally 
settled under the Rules of Arbitration of the International 
Chamber of Commerce; by one or three arbitrators appointed 
in accordance with these Rules. The place of arbitration shall 
be the neutral location specified in the Contract Data; and the 
arbitration shall be conducted in the ruling language defined 
in Sub-Clause 1.4 [Law and Language]. 
(b)   If the Contract is with domestic contractors, arbitration 

with proceedings conducted in accordance with the laws 
of the Employerés country.ç  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Appendix- General Conditions of Dispute Avoidance / Adjudication 
Agreement 

Title æGeneral Conditions of Dispute Avoidance/Adjudication 
Agreementç is replaced with æGeneral Conditions of DAAB 
Agreementç. 

1. Definitions 
 
 
 

 
Sub-Clause 1.2:  In both the first and third lines, æDAA 
Agreementç is replaced with æDAAB Agreementç. 
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2.     General provisions         

Sub-Clause 1.3: 
In the first line, æDispute Avoidance/Adjudication Agreementç 
or æDAA Agreementç meansç is replaced with: 
æDAAB Agreementç is as defined under the Contract and isç. 
 

In the first line of sub-paragraph (c), æDAA Agreementç is 
replaced with æDAAB Agreementç. 
 

In sub-paragraph (c)(ii), æchairmanç is replaced with 
æchairpersonç. 
 
Sub-Clause 1.3 æDAAB Activitiesç is replaced with Sub-Clause 
1.4 æDAAB Activitiesç and the subsequent Sub- Clauses under 
Clause 1 æDefinitionsç renumbered: 
 
Sub-Clause 1.7 to 12: Replace all instances of æDAA 
Agreementç with æDAAB Agreementç. 
 
In Sub-Clause 1.8 a(i):ç authorised representative of the 
contractor or of the Employerç is replaced with: æContractorés 
Representative or authorised representative of the Employerç. 
 
Sub-Clause 2.2 is deleted in its entirety. 
 
 

2.     General provision 
Warranties Sub-Clause 3.3 is deleted and replaced with the following: 

 
æWhen appointing the DAAB Member, each Party relies on the 
DAAB Memberés representations, that he/she; 
has at least a bachelorés degree in relevant disciplines such as 
law, engineering, construction management or contract 
management;  
has at least ten years of experience in contract 
administration/management and dispute resolution, out of 
which at least five years of experience as an arbitrator or 
adjudicator in construction-related disputes; 
has received formal training as an adjudicator from an 
internationally recognized organization;  
has experience and/or is knowledgeable in the type of work 
which the Contractor is to carry out under the Contract; 
has experience in the interpretation of construction and/or 
engineering contract documents; 
has familiarity with the forms of contract published by FIDIC 
since 1999, and an understanding of the dispute resolution 
procedures contained therein; and  
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is fluent in the language for communications stated in the 
Contract Data (or the language as agreed between the Parties 
and the DAAB).ç 

 
7. Confidentiality In Sub-Clause 7.3: æorç is deleted after sub-paragraph (b),  

 and the following added: 
 
 æor (d) is being provided to the Bank.ç 
 

9. Fees and Expenses In Sub-Clause 9.1 (c): æbusiness class or equivalentç is replaced 
with: æin less than first classç. 
 

 In Sub-Clause 9.4: æand air faresç and æotherç are deleted from 
the first and second sentences respectively. 
 

9. Resignation & 
Termination 

In Sub-Clause 10.3: æthe DAA Agreementç is replaced with: æa 
DAAB memberés DAAB Agreementç. 
 

Annex- DAAB Procedural Rules 
Rule 4.2 On the fourth line, æchairmanç is replaced with æchairpersonç. 
Rule 8.3 On the sixth line, æchairmanç is replaced with æchairpersonç. 
 
Form of Dispute Avoidance/Adjudication Agreement 
All instances of æDAA Agreementç are replaced with: æDAAB Agreementç. 
In C (b): æchairmanç is replaced with æchairpersonç. 
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Particular Conditions  

Part C- Fraud and Corruption 
(Text in this Particular Conditions - Part C shall not be modified) 

1. Purpose 
1.1 The Bankés Integrity Framework and this annex apply with respect to procurement 
under  Bank Investment Project Financing operations. 
 
2. Requirements 
2.1 The Bank requires that Borrowers (including beneficiaries of Bank financing); bidders 
 (applicants), consultants, contractors and suppliers; any sub-contractors, sub-
 consultants, service providers or suppliers; any agents (whether declared or not); and 
 any of their personnel, observe the highest standard of ethics during the 
 procurement  process, selection and contract execution of Bank-financed contracts, 
and  refrain  from  Fraud and Corruption18. 
 
2.2 To this end, the Bank: 
 

a. Defines, for the purposes of this provision, the terms set forth below as follows: 
 

i. æcorrupt practiceç is the offering, giving, receiving, or soliciting, directly or 
indirectly, of anything of value to influence improperly the actions of 
another party19; 

ii. æfraudulent practiceç is any act or omission, including misrepresentation, 
that knowingly or recklessly misleads, or attempts to mislead, a party20 to 
obtain financial or other benefit or to avoid an obligation; 

iii. æcollusive practiceç is an arrangement between two or more parties 
designed to achieve an improper purpose, including to influence 
improperly the actions of another party; 

iv. æcoercive practiceç is impairing or harming, or threatening to impair or 
harm, directly or indirectly, any party or the property of the party to 
influence improperly the actions of a party; 

v. æobstructive practiceç is: 
 

(a) deliberately destroying, falsifying, altering, or concealing of evidence 
material to the investigation or making false statements to 
investigators in order to materially impede a Bank investigation into 

 
му  In this context, any action to influence the procurement process or contract execution for undue advantage is 

improper. 
мф  For the purpose of this sub-paragraph, “another party” refers to a public official acting in relation to the procurement 

process or contract execution, including Bank staff and employees of other organizations taking or reviewing procurement 
decisions. 

нл  For the purpose of this sub-paragraph, “party” refers to a public official, including Bank staff and employees of other 

organizations taking or reviewing procurement decisions.; the terms “benefit” and “obligation” relate to the procurement 
process or contract execution; and the “act or omission” is intended to influence the procurement process or contract 
execution.” 
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allegations of a corrupt, fraudulent, coercive, or collusive practice; 
and/or threatening, harass or intimidating any party to prevent it 
from disclosing its knowledge of matters relevant to the investigation 
or from pursuing the investigation; or 

(b) acts intended to materially impede the exercise of the Bankés 
inspection and audit rights provided for under paragraph 2.2 e. 
below. 

b. Rejects a proposal for award if the Bank determines that the firm or individual 
recommended for award, any of its personnel, or its agents, or its sub-
consultants, sub-contractors, service providers, suppliers and/ or their 
employees, has, directly or indirectly, engaged in corrupt, fraudulent, collusive, 
coercive, or obstructive practices in competing for the contract in question; 

c. In addition to the legal remedies set out in the relevant Legal Agreement, may 
take other appropriate actions, including declaring misprocurement, if the Bank 
determines at any time that representatives of the Borrower or of a recipient of 
any part of the proceeds of the loan engaged in corrupt, fraudulent, collusive, 
coercive, or obstructive practices during the procurement process, selection 
and/or execution of the contract in question,  without the Borrower having 
taken timely and appropriate action satisfactory to the Bank to address such 
practices when they occur, including by failing to inform the Bank in a timely 
manner at the time  they knew of the practices;  

d. Pursuant to the Bankés Integrity Framework, and in accordance with the Bankés 
prevailing sanctions policies and procedures, may  sanction a firm or individual, 
either indefinitely or for a stated period of time, including by publicly declaring 
such firm or individual ineligible (i) to be awarded or otherwise benefit from a 
Bank-financed contract, financially or in any other manner21;  (ii) to be a 
nominated 22 sub-contractor, consultant, manufacturer or supplier, or service 
provider of an otherwise eligible firm being awarded a Bank-financed contract; 
and (iii) to receive the proceeds of any loan made by the Bank or otherwise to 
participate further in the preparation or implementation of any Bank-financed 
project;  

e.        Requires that a clause be included in bidding/request for proposals documents 
and in contracts financed by a Bank loan, requiring (i) bidders (applicants), 
consultants, contractors, and suppliers, and their sub-contractors, sub-
consultants, service providers, suppliers, agents personnel, permit the Bank to 
inspect 23 all accounts, records and other documents relating to the submission 

 
нм  For the avoidance of doubt, a sanctioned party’s ineligibility to be awarded a contract shall include, without limitation, 

(i) applying for pre-qualification, expressing interest in a consultancy, and bidding, either directly or as a nominated sub-
contractor, nominated consultant, nominated manufacturer or supplier, or nominated service provider, in respect of such 
contract, and (ii) entering into an addendum or amendment introducing a material modification to any existing contract. 

нн  A nominated sub-contractor, nominated consultant, nominated manufacturer or supplier, or nominated service 

provider (different names are used depending on the particular bidding document) is one which has been: (i) included by 
the bidder in its pre-qualification application or bid because it brings specific and critical experience and know-how that 
allow the bidder to meet the qualification requirements for the particular bid; or (ii) appointed by the Borrower.   

но  Inspections in this context usually are investigative (i.e., forensic) in nature.  They involve fact-finding activities 

undertaken by the Bank or persons appointed by the Bank to address specific matters related to investigations/audits, such 
as evaluating the veracity of an allegation of possible Fraud and Corruption, through the appropriate mechanisms.  Such 
activity includes but is not limited to: accessing and examining a firm's or individual's financial records and information, and 
making copies thereof as relevant; accessing and examining any other documents, data and information (whether in hard 
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of bids and contract performance, and to have them audited by auditors 
appointed by the Bank.   

  

 
copy or electronic format) deemed relevant for the investigation/audit, and making copies thereof as relevant; interviewing 
staff and other relevant individuals; performing physical inspections and site visits; and obtaining third party verification of 
information. 
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Particular Conditions  

Part D- Environmental and Social (ES) 

Metrics for Progress Reports 

[Note to Employer: the following metrics may be amended to reflect the specifics of the 
Contract. The Employer shall ensure that the metrics provided are appropriate for the Works 
and impacts/key issues identified in the environmental and social assessment.] 
 
Metrics for regular reporting: 

a. environmental incidents or non-compliances with contract requirements, including 
contamination, pollution or damage to ground or water supplies; 

 
b. health and safety incidents, accidents, injuries that require treatment and all fatalities;  
 
c. interactions with regulators:  identify agency, dates, subjects, outcomes (report the 

negative if none); 
 
d. status of all permits and agreements:  

i. work permits: number required, number received, actions taken for those not received; 

ii. status of permits and consents:  

- list areas/facilities with permits required (quarries, asphalt & batch plants), dates of 
application, dates issued (actions to follow up if not issued), dates submitted to 
resident engineer (or equivalent), status of area (waiting for permits, working, 
abandoned without reclamation, decommissioning plan being implemented, etc.); 

- list areas with landowner agreements required (borrow and spoil areas, camp sites), 
dates of agreements, dates submitted to resident engineer (or equivalent); 

- identify major activities undertaken in each area in the reporting period and 
highlights of environmental and social protection (land clearing, boundary marking, 
topsoil salvage, traffic management, decommissioning planning, decommissioning 
implementation); 

- for quarries: status of relocation and compensation (completed, or details of 
activities and current status in the reporting period). 

 
e. health and safety supervision:  

i. safety officer: number days worked, number of full inspections & partial inspections, 
reports to construction/project management; 

ii. number of workers, work hours, metric of PPE use (percentage of workers with full 
personal protection equipment (PPE), partial, etc.), worker violations observed (by type 
of violation, PPE or otherwise), warnings given, repeat warnings given, follow-up actions 
taken (if any); 
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f. worker accommodations: 
i. number of expats housed in accommodations, number of locals; 

ii. date of last inspection, and highlights of inspection including status of 
accommodationsé compliance with national and local law and good practice, including 
sanitation, space, etc.;  

iii. actions taken to recommend/require improved conditions, or to improve conditions. 

g. Health services: provider of health services, information and/or training, location of clinic, 
number of non-safety disease or illness treatments and diagnoses (no names to be 
provided); 

 
h. gender (for expats and locals separately): number of female workers, percentage of 

workforce, gender issues raised and dealt with (cross-reference grievances or other 
sections as needed); 

 
i. training:  

▪ number of new workers, number receiving induction training, dates of induction 
training; 

ii. number and dates of toolbox talks, number of workers receiving Occupational Health 
and Safety (OHS), environmental and social training; 

iii. number and dates of communicable diseases (including STDs) sensitization and/or 
training, no. workers receiving training (in the reporting period and in the past); same 
questions for gender sensitization, flag person training. 

iv. number and date of SEA prevention sensitization and/or training events, including 
number of workers receiving training on Code of Conduct for Contractorés Personnel (in 
the reporting period and in the past), etc. 

j. environmental and social supervision: 
i. environmentalist: days worked, areas inspected and numbers of inspections of each 
(road section, work camp, accommodations, quarries, borrow areas, spoil areas, 
swamps, forest crossings, etc.), highlights of activities/findings (including violations of 
environmental and/or social best practices, actions taken), reports to environmental 
and/or social specialist/construction/site management; 

ii. sociologist: days worked, number of partial and full site inspections (by area: road 
section, work camp, accommodations, quarries, borrow areas, spoil areas, clinic, 
HIV/AIDS center, community centers, etc.), highlights of activities (including violations 
of environmental and/or social requirements observed, actions taken), reports to 
environmental and/or social specialist/construction/site management; and 
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iii. community liaison person(s): days worked (hours community center open), number of 
people met, highlights of activities (issues raised, etc.), reports to environmental and/or 
social specialist /construction/site management. 

k. Grievances: list new grievances (e.g. number of allegations of SEA) received in the reporting 
period and number of unresolved past grievances by date received, complainantés age and 
sex, how received, to whom referred to for action, resolution and date (if completed), data 
resolution reported to complainant, any required follow-up (Cross-reference other 
sections as needed): 
i. Worker grievances; 

ii. Community grievances  

l. Traffic, road safety and vehicles/equipment: 
i. traffic and road safety incidents and accidents involving project vehicles & equipment: 
provide date, location, damage, cause, follow-up; 

ii. traffic and road safety incidents and accidents involving non-project vehicles or 
property (also reported under immediate metrics): provide date, location, damage, 
cause, follow-up;  

iii. overall condition of vehicles/equipment (subjective judgment by environmentalist); 
non-routine repairs and maintenance needed to improve safety and/or environmental 
performance (to control smoke, etc.). 

m. Environmental mitigations and issues (what has been done): 
i. dust: number of working bowsers, number of waterings/day, number of complaints, 
warnings given by environmentalist, actions taken to resolve; highlights of quarry dust 
control (covers, sprays, operational status); % of rock/ spoil lorries with covers, actions 
taken for uncovered vehicles; 

ii. erosion control: controls implemented by location, status of water crossings, 
environmentalist inspections and results, actions taken to resolve issues, emergency 
repairs needed to control erosion/sedimentation; 

iii. quarries, borrow areas, spoil areas, asphalt plants, batch plants: identify major activities 
undertaken in the reporting period at each, and highlights of environmental and social 
protection: land clearing, boundary marking, topsoil salvage, traffic management, 
decommissioning planning, decommissioning implementation; 

iv. blasting: number of blasts (and locations), status of implementation of blasting plan 
(including notices, evacuations, etc.), incidents of off-site damage or complaints (cross-
reference other sections as needed); 

v. spill clean-ups, if any:  material spilled, location, amount, actions taken, material disposal 
(report all spills that result in water or soil contamination; 
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vi. waste management: types and quantities generated and managed, including amount 
taken offsite (and by whom) or reused/recycled/disposed on-site; 

vii. details of tree plantings and other mitigations required undertaken in the reporting 
period; 

viii. details of water and swamp protection mitigations required undertaken in the 
reporting period. 

n. compliance: 
i. compliance status for conditions of all relevant consents/permits, for the Work, 
including quarries, etc.): statement of compliance or listing of issues and actions taken 
(or to be taken) to reach compliance; 

ii. compliance status of C-ESMP/ESIP requirements: statement of compliance or listing of 
issues and actions taken (or to be taken) to reach compliance 

iii. compliance status of SEA prevention and response action plan: statement of compliance 
or listing of issues and actions taken (or to be taken) to reach compliance 

iv. compliance status of Health and Safety Management Plan re: statement of compliance 
or listing of issues and actions taken (or to be taken) to reach compliance 

v. other unresolved issues from previous reporting periods related to environmental and 
social: continued violations, continued failure of equipment, continued lack of vehicle 
covers, spills not dealt with, continued compensation or blasting issues, etc.  Cross-
reference other sections as needed.  
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Particular Conditions  

Part E-Section V - Eligible Countries 
Eligibility for the Provision of Goods, Works and Non-Consulting Services in  
Bank Group Financed Procurement 

Provisions under Section 5 æEligibilityç of the Procurement Policy for Bank Group Funded 
Operations and Chapter A2 of the Operations Procurement Manual under Procurement 
Framework of the African Development Bank 

 

e) The African Development Fund (ADF) permits firms and individuals from all countries to 
offer goods, works and services for ADF funded projects.  

However, the proceeds of any Financing undertaken in the operations of the African 
Development Bank (ADB) and the Nigeria Trust Fund (NTF) shall be used for procurement 
of goods and works, including the related services, provided by bidders from Eligible24 
Countries.25 Any conditions for participation shall be limited to those that are essential to 
ensure the firmés capability to fulfill the contract in question. In the case of ADB and NTF, 
bidders from non-Member Countries offering goods, works and related services (including 
transportation and insurance) are not eligible even if they offer these from Eligible Member 
Countries. Any waiver to this rule will be in accordance with the Articles 17(1) (d) of the 
Agreement Establishing the African Development Bank and 4.1 of the Agreement 
Establishing the Nigeria Trust Fund. 

Rules and Procedures for Procurement of Goods and Works 

Overview 
1. The eligibility criteria for participation in the supply of goods, works and related services, 

to be procured through the ADB and NTF Financing, derive from the requirements of the 
Agreement Establishing the African Development Bank, Article 17.1.d, and the Agreement 
Establishing the Nigeria Trust Fund, Article 4.1. The foregoing requirements basically 
prescribe two types of eligibility criteria: 

The eligibility of the bidder; and 
The eligibility of the goods, works and related services. 
Eligibility of the Bidder under the ADB & NTF 
2. The eligibility of the bidder shall be based on nationality, in accordance with the following 

rules: 

 
нп  Refer to Bank Procurement Framework for additional information on Eligibility. 
нр  “Eligible Countries" shall mean: (a) in the case of the African Development Bank (ADB) and the Nigeria Trust Fund (NTF), 

the Member Countries of the ADB; and (b) in the case of the African Development Fund, any country. 
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(a) Natural Persons: A natural person is eligible if he or she is a national of a Member 
Country of the ADB. Where a person has more than one nationality, such a person 
shall be eligible if the nationality indicated in his or her bid is that of a Member 
Country of the ADB. 

(b) Corporations: A corporation is eligible if it satisfies the following criteria: 

• it is incorporated in a country that is a Member of the Bank, or State Participant of 
the Fund; 

• it is a national of a country that is a Member of the ADB, as determined by the law 
of its place of incorporation; and 

• it has its principal place of business in a country that is a Member of the ADB. 

(c) Joint Ventures and Associations: An unincorporated joint venture, partnership, 
or association, shall be eligible if more than 50% of the value of its works 
and/or services is executed by its members satisfying the eligibility 
requirements for individuals or corporations. 

Eligibility of the Goods, Works and Related Services 
3. In order to be eligible, the goods to be procured must have been mined, grown, or 

produced, in the form in which they are purchased, in an Eligible Member Country. 

4. For works contracts, which may include civil works, plant construction, or turnkey contracts, 
the contractor must satisfy the nationality criteria of eligibility, either as a natural person, 
or corporation, or joint venture and association. Labour, equipment, and materials needed 
for carrying out the works contract, shall be supplied from Eligible Member Countries. 

5. For contracts, which have been awarded on the basis of Cost, Insurance and Freight (CIF), 
or Carriage and Insurance Paid (CIP), bidders shall be free to arrange for ocean and other 
transportation, and the related insurance, from any Eligible Member Country. On the other 
hand, where goods are shipped on FOB basis, and the Bank has agreed to finance 
transportation and insurance separately, which are arranged by the purchaser, under a 
separate contract, the Bank shall be satisfied that the services are supplied from Eligible 
Member Countries. 

List of Eligible Countries 

6. List of Eligible countries can be found in African Development Bankés website: 

https://www.afdb.org/en/about-us/corporate-information/members/ 
 
 
Ineligible Countries in reference to ITB 4.8 and ITB 5.1 

 
7. In reference to ITB 4.8 and ITB 5.1, for the information of the Bidders, at the present 

time firms, goods and services from the following countries are excluded from this 
Bidding process: 

 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.afdb.org%2Fen%2Fabout-us%2Fcorporate-information%2Fmembers%2F&data=02%7C01%7C%7Cec75998605974f2b8fb408d5a3bb00f0%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636594946502339839&sdata=B41Q0Bv9a2730LM37HNBnpPc8kms7rlrr6JUiACcvUg%3D&reserved=0
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Under ITB 4.8(a) and ITB 5.1: [insert a list of the countries following approval by the Bank 
to apply the restriction or state ænoneç].  

Under ITB 4.8(b) and ITB 5.1: [insert a list of the countries following approval by the Bank 
to apply the restriction or state ænoneç]
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Section X - Contract Forms 
 

 

Table of Forms 
 
Notification of Intention to Award 708 

Beneficial Ownership Disclosure Form 712 
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Notification of Intention to Award 
 

[This Notification of Intention to Award shall be sent to each Bidder that submitted a Bid.] 
[Send this Notification to the Bidderés Authorized Representative named in the Bidder 
Information Form] 
 
For the attention of Bidderés Authorized Representative  
 
Name: [insert Authorized Representativeés name] 
Address: [insert Authorized Representativeés Address] 
Telephone/Fax numbers: [insert Authorized Representativeés telephone/fax numbers] 
Email Address: [insert Authorized Representativeés email address] 

[IMPORTANT: insert the date that this Notification is transmitted to Bidders. The Notification 
must be sent to all Bidders simultaneously. This means on the same date and as close to the 
same time as possible.]   
 

DATE OF TRANSMISSION: This Notification is sent by: [email/fax] on [date] (local time)  

Notification of Intention to Award 
Employer: [insert the name of the Employer] 
Project: [insert name of project] 
Contract title: [insert the name of the contract] 
Country: [insert country where RFB is issued] 
Loan No. /Credit No. / Grant No.: [insert reference number for loan/credit/grant] 
RFB No: [insert RFB reference number from Procurement Plan] 

This Notification of Intention to Award (Notification) notifies you of our decision to award 
the above contract. The transmission of this Notification begins the Standstill Period. During 
the Standstill Period you may: 

c) request a debriefing in relation to the evaluation of your Bid, and/or 

d) submit a Procurement-related Complaint in relation to the decision to award 
the contract. 

• The successful Bidder 

Name: [insert name of successful Bidder] 

Address: [insert address of the successful Bidder] 

Contract price: [insert contract price of the successful Bid] 
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• Other Bidders [INSTRUCTIONS: insert names of all Bidders that submitted a Bid. If the 
Bidés price was evaluated include the evaluated price as well as the Bid price as read out.] 

 

Name of Bidder Bid price Evaluated Bid price  
(if applicable) 

[insert name] [insert Bid price] [insert evaluated price] 
[insert name] [insert Bid price] [insert evaluated price] 
[insert name] [insert Bid price] [insert evaluated price] 
[insert name] [insert Bid price] [insert evaluated price] 
[insert name] [insert Bid price] [insert evaluated price] 

• Reason/s why your Bid was unsuccessful 

[INSTRUCTIONS: State the reason/s why this Bidderés Bid was unsuccessful. Do NOT 
include: (a) a point by point comparison with another Bidderés Bid or (b) information that 
is marked confidential by the Bidder in its Bid.] 

• How to request a debriefing 

DEADLINE: The deadline to request a debriefing expires at midnight on [insert date] (local 
time). 
You may request a debriefing in relation to the results of the evaluation of your Bid. If you 
decide to request a debriefing your written request must be made within three (3) 
Business Days of receipt of this Notification of Intention to Award.  
 
Provide the contract name, reference number, name of the Bidder, contact details; and 
address the request for debriefing as follows: 

 

Attention:  [insert full name of person, if applicable] 
Title/position:  [insert title/position] 
Agency:  [insert name of Employer] 
Email address:  [insert email address] 
Fax number:  [insert fax number] delete if not used 
 
If your request for a debriefing is received within the 3 Business Days deadline, we will 
provide the debriefing within five (5) Business Days of receipt of your request. If we are 
unable to provide the debriefing within this period, the Standstill Period shall be extended 
by five (5) Business Days after the date that the debriefing is provided. If this happens, we 
will notify you and confirm the date that the extended Standstill Period will end.  
The debriefing may be in writing, by phone, video conference call or in person. We shall 
promptly advise you in writing how the debriefing will take place and confirm the date 
and time. 
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If the deadline to request a debriefing has expired, you may still request a debriefing. In 
this case, we will provide the debriefing as soon as practicable, and normally no later than 
fifteen (15) Business Days from the date of publication of the Contract Award Notice. 

• How to make a complaint  

Period:  Procurement-related Complaint challenging the decision to award shall be 
submitted by midnight, [insert date] (local time).  
Provide the contract name, reference number, name of the Bidder, contact details; and 
address the Procurement-related Complaint as follows: 

Attention:  [insert full name of person, if applicable] 
Title/position:  [insert title/position] 
Agency:  [insert name of Employer] 
Email address:  [insert email address] 
Fax number: [insert fax number] delete if not used 
 
At this point in the procurement process, you may submit a Procurement-related 
Complaint challenging the decision to award the contract. You do not need to have 
requested, or received, a debriefing before making this complaint. Your complaint must 
be submitted within the Standstill Period and received by us before the Standstill Period 
ends. 
 
Further information: 
For more information see Part B of the Operations Procurement Manual. In summary, 
there are four essential requirements: 

• You must be an èinterested partyé. In this case, that means a Bidder who submitted a 
Bid in this bidding process, and is the recipient of a Notification of Intention to Award. 

• The complaint can only challenge the decision to award the contract.  
• You must submit the complaint within the period stated above. 
• You must include, in your complaint, all necessary information  

• Standstill Period  

DEADLINE: The Standstill Period is due to end at midnight on [insert date] (local time). 
The Standstill Period lasts ten (10) Business Days after the date of transmission of this 
Notification of Intention to Award.  
The Standstill Period may be extended as stated in Section 4 above.  

If you have any questions regarding this Notification, please do not hesitate to contact us. 

 

On behalf of the Employer: 
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Signature:   ______________________________________________ 

Name: ______________________________________________ 

Title/position: ______________________________________________ 

Telephone: ______________________________________________ 

Email: ______________________________________________ 
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Beneficial Ownership Disclosure Form  
 

 

RFB No.: [insert number of RFB process] 

Request for Bid No.: [insert identification] 
 
To: [insert complete name of Employer] 

In response to your request in the Letter of Acceptance dated [insert date of letter of 
Acceptance] to furnish additional information on beneficial ownership: [select one option as 
applicable and delete the options that are not applicable]  
 
(i) we hereby provide the following beneficial ownership information.   

Details of beneficial ownership  

Identity of 
Beneficial Owner 

 

Directly or indirectly 
holding 25% or more 

of the shares 

(Yes / No) 

 

Directly or 
indirectly holding 
25 % or more of 
the Voting Rights 

(Yes / No) 

 

Directly or indirectly 
having the right to 
appoint a majority 
of the board of the 
directors or an 
equivalent 

governing body of 
the Bidder 

(Yes / No) 

[include full name 
(last, middle, first), 
nationality, country 
of residence] 

   

INSTRUCTIONS TO BIDDERS: DELETE THIS BOX ONCE YOU HAVE COMPLETED THE FORM 

This Beneficial Ownership Disclosure Form (“Form”) is to be completed by the successful Bidder.  In 
case of joint venture, the Bidder must submit a separate Form for each member.  The beneficial 
ownership information to be submitted in this Form shall be current as of the date of its submission.  
 
For the purposes of this Form, a Beneficial Owner of a Bidder is any natural person who ultimately 
owns or controls the Bidder by meeting one or more of the following conditions: 
 

directly or indirectly holding 25% or more of the shares 

directly or indirectly holding 25% or more of the voting rights 

directly or indirectly having the right to appoint a majority of the 
board of directors or equivalent governing body of the Bidder 
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OR 

 
(ii) We declare that there is no Beneficial Owner meeting one or more of the following 
conditions:  

 
e) directly or indirectly holding 25% or more of the shares 
f) directly or indirectly holding 25% or more of the voting rights 
g) directly or indirectly having the right to appoint a majority of the board of directors 

or equivalent governing body of the Bidder 
 

OR  

 
(iii) We declare that we are unable to identify any Beneficial Owner meeting one or more of 
the following conditions. [If this option is selected, the Bidder shall provide explanation on why 
it is unable to identify any Beneficial Owner] 

h) directly or indirectly holding 25% or more of the shares 
i) directly or indirectly holding 25% or more of the voting rights 
j) directly or indirectly having the right to appoint a majority of the board of directors 

or equivalent governing body of the Bidder]ç 
 

 
Name of the Bidder: *[insert complete name of the Bidder] 
 
Name of the person duly authorized to sign the Bid on behalf of the Bidder: **[insert complete 
name of person duly authorized to sign the Bid] 
 
Title of the person signing the Bid: [insert complete title of the person signing the Bid] 
 
Signature of the person named above: [insert signature of person whose name and capacity 
are shown above] 
 

Date signed [insert date of signing] day of [insert month], [insert year] 

 

 

 

 
*  In the case of the Bid submitted by a Joint Venture specify the name of the Joint Venture as Bidder. 
In the event that the Bidder is a joint venture, each reference to æBidderç in the Beneficial Ownership 
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Disclosure Form (including this Introduction thereto) shall be read to refer to the joint venture 
member.  

**  Person signing the Bid shall have the power of attorney given by the Bidder. The power of attorney 
shall be attached with the Bid Schedules.  

Letter of Acceptance 
[letterhead paper of the Employer] 

 

        [date] 

 

To:  [name and address of the Contractor] 

This is to notify you that your Bid dated [date] for execution of the [name of the Contract and 
identification number, as given in the Contract Data] for the Accepted Contract Amount 
[amount in numbers and words] [name of currency], as corrected and modified in accordance 
with the Instructions to Bidders, is hereby accepted by our Agency. 
 
You are requested to furnish (i) the Performance Security and an Environmental and Social 
Performance Security [Delete ES Performance Security if it is not required under the contract] 
within 28 days in accordance with the Conditions of Contract, using, for that purpose, one of 
the Performance Security Forms and the ES Performance Security Form, [Delete reference to 
the ES Performance Security Form if it is not required under the contract] and (ii) the additional 
information on beneficial ownership in accordance with BDS ITB 47.1, within eight (8) Business 
days using the Beneficial Ownership Disclosure Form, included in Section X, Contract Forms, 
of the bidding document.  

 

Authorized Signature:    

Name and Title of Signatory:    

Name of Agency:    

 

Attachment:  Contract Agreement 
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Contract Agreement 
 

THIS AGREEMENT made the ________ day of ________________________, _____, between 
_____________________of ______________ (hereinafter æthe Employerç), of the one part, and 
_______________of ___________________ (hereinafter æthe Contractorç), of the other part: 

WHEREAS the Employer desires that the Works known as _______________________________ should 
be executed by the Contractor, and has accepted a Bid by the Contractor for the execution 
and completion of these Works and the remedying of any defects therein,  

The Employer and the Contractor agree as follows: 

1. In this Agreement words and expressions shall have the same meanings as are respectively 
assigned to them in the Contract documents referred to. 

2. The following documents shall be deemed to form and be read and construed as part of 
this Agreement. This Agreement shall prevail over all other Contract documents.  

• the Letter of Acceptance; 
• the Letter of Bid;  
• the addenda Nos ________ (if any); 
• the Particular Conditions;  
• the General Conditions; 
• the Specification; 
• the Drawings; and 
• the completed Schedules and any other documents forming part of the 

contract, including, but not limited to: 
the ES Management Strategies and Implementation Plans; and 
Code of Conduct for Contractorés Personnel (ES);  

3. In consideration of the payments to be made by the Employer to the Contractor as 
specified in this Agreement, the Contractor hereby covenants with the Employer to execute 
the Works and to remedy defects therein in conformity in all respects with the provisions 
of the Contract. 

4. The Employer hereby covenants to pay the Contractor in consideration of the execution 
and completion of the Works and the remedying of defects therein, the Contract Price or 
such other sum as may become payable under the provisions of the Contract at the times 
and in the manner prescribed by the Contract. 

 

IN WITNESS whereof the parties hereto have caused this Agreement to be executed in 
accordance with the laws of _____________________________ on the day, month and year specified 
above. 
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Signed by __________________________________________________ (for the Employer) 

Signed by __________________________________________________ (for the Contractor) 
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Performance Security: Option 1: Demand Guarantee 
 [Guarantor letterhead or SWIFT identifier code] 

 
Beneficiary: [insert name and Address of Employer]    
Date: ________________ [Insert date of issue] 
Performance Guarantee No.: _________________ 
Guarantor: [Insert name and address of place of issue, unless indicated in the letterhead] 
 
 
We have been informed that ________________ (hereinafter called "the Applicant") has entered 
into Contract No. _____________ dated ____________ with the Beneficiary, for the execution of 
_____________________ (hereinafter called "the Contract").  Furthermore, we understand that, 
according to the conditions of the Contract, a performance guarantee is required. 

At the request of the Applicant to issue this guarantee, we as Guarantor, hereby irrevocably 
undertake to pay the Beneficiary any sum or sums not exceeding in total an amount of 
_________________ (                    ),261 such sum being payable in the types and proportions of 
currencies in which the Contract Price is payable, upon receipt by us of the Beneficiaryés 
complying demand supported by the Beneficiaryés statement, whether in the demand itself or 
in a separate signed document accompanying or identifying the demand, stating that the 
Applicant is in breach of its obligation(s) under the Contract, without the Beneficiary needing 
to prove or to show grounds for your demand or the sum specified therein.  

This guarantee shall expire, no later than the Þ. Day of ÞÞ, 2Þ272, and any demand for payment 
under it must be received by us at this office indicated above on or before that date.   

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 Revision, 
ICC Publication No. 758, except that the supporting statement under Article 15(a) is hereby 
excluded. 
 

_________________  
[signature(s)] 

 
Note:  All italicized text (including footnotes) is for use in preparing this form and shall be 

deleted from the final product. 

 
нс1 The Guarantor shall insert an amount representing the percentage of the Accepted Contract Amount specified in 

the Letter of Acceptance, less provisional sums, if any, and denominated either in the currency(cies) of the Contract or a 
freely convertible currency acceptable to the Beneficiary. 

нт2 Insert the date twenty-eight days after the expected completion date as described in GC Clause 11.9. The Employer 

should note that in the event of an extension of this date for completion of the Contract, the Employer would need to request 
an extension of this guarantee from the Guarantor.  Such request must be in writing and must be made prior to the expiration 
date established in the guarantee. In preparing this guarantee, the Employer might consider adding the following text to the 
form, at the end of the penultimate paragraph:  “The Guarantor agrees to a one-time extension of this guarantee for a period 
not to exceed [six months][one year], in response to the Beneficiary’s written request for such extension, such request to 
be presented to the Guarantor before the expiry of the guarantee.” 
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Performance Security: Option 2: Performance Bond 
 
By this Bond____________________ as Principal (hereinafter called æthe Contractorç) 
and______________________________________________________________] as Surety (hereinafter called 
æthe Suretyç), are held and firmly bound unto_____________________] as Obligee (hereinafter 
called æthe Employerç) in the amount of __________________, for the payment of which sum well 
and truly to be made in the types and proportions of currencies in which the Contract Price is 
payable, the Contractor and the Surety bind themselves, their heirs, executors, administrators, 
successors and assigns, jointly and severally, firmly by these presents. 
 
WHEREAS the Contractor has entered into a written Agreement with the Employer dated the 
  day of  , 20___, for ___________________ in accordance with 
the documents, plans, specifications, and amendments thereto, which to the extent herein 
provided for, are by reference made part hereof and are hereinafter referred to as the Contract. 
NOW, THEREFORE, the Condition of this Obligation is such that, if the Contractor shall 
promptly and faithfully perform the said Contract (including any amendments thereto), then 
this obligation shall be null and void; otherwise, it shall remain in full force and effect. 
Whenever the Contractor shall be, and declared by the Employer to be, in default under the 
Contract, the Employer having performed the Employerés obligations thereunder, the Surety 
may promptly remedy the default, or shall promptly: 

(1) complete the Contract in accordance with its terms and conditions; or 

(2) obtain a Bid or Bids from qualified Bidders for submission to the Employer for 
completing the Contract in accordance with its terms and conditions, and upon 
determination by the Employer and the Surety of the lowest responsive Bidder, arrange 
for a Contract between such Bidder and Employer and make available as work 
progresses (even though there should be a default or a succession of defaults under 
the Contract or Contracts of completion arranged under this paragraph) sufficient 
funds to pay the cost of completion less the Balance of the Contract Price; but not 
exceeding, including other costs and damages for which the Surety may be liable 
hereunder, the amount set forth in the first paragraph hereof.  The term æBalance of 
the Contract Price,ç as used in this paragraph, shall mean the total amount payable by 
Employer to Contractor under the Contract, less the amount properly paid by Employer 
to Contractor; or 

(3) pay the Employer the amount required by Employer to complete the Contract in 
accordance with its terms and conditions up to a total not exceeding the amount of 
this Bond. 

 

The Surety shall not be liable for a greater sum than the specified penalty of this Bond. 

Any suit under this Bond must be instituted before the expiration of one year from the date of 
the issuing of the Taking-Over Certificate. 
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No right of action shall accrue on this Bond to or for the use of any person or corporation 
other than the Employer named herein or the heirs, executors, administrators, successors, and 
assigns of the Employer. 

In testimony whereof, the Contractor has hereunto set its hand and affixed its seal, and the 
Surety has caused these presents to be sealed with its corporate seal duly attested by the 
signature of its legal representative, this   day of   20 
 . 

 

SIGNED ON   on behalf of   

 

By   in the capacity of   

 

In the presence of   

 
 
 
 
 

SIGNED ON   on behalf of   

 

By   in the capacity of   

 

In the presence of   
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Environmental and Social (ES) Performance Security 
ES Demand Guarantee 

[Guarantor letterhead or SWIFT identifier code] 
 
Beneficiary: [insert name and Address of Employer]   
Date: [Insert date of issue] 
ES PERFORMANCE GUARANTEE No.: [Insert guarantee reference number] 
Guarantor: [Insert name and address of place of issue, unless indicated in the letterhead] 
 
We have been informed that ________________ (hereinafter called "the Applicant") has entered 
into Contract No. _____________  dated ____________ with the Beneficiary, for the execution of 
_____________________ (hereinafter called "the Contract"). Furthermore, we understand that, 
according to the conditions of the Contract, a performance guarantee is required. 

At the request of the Applicant to issue this guarantee, we as Guarantor, hereby irrevocably 
undertake to pay the Beneficiary any sum or sums not exceeding in total an amount of 
___________ (                    ),281 such sum being payable in the types and proportions of currencies 
in which the Contract Price is payable, upon receipt by us of the Beneficiaryés complying 
demand supported by the Beneficiaryés statement, whether in the demand itself or in a 
separate signed document accompanying or identifying the demand, stating that the 
Applicant is in breach of its Environmental and/or Social (ES) obligation(s) under the Contract, 
without the Beneficiary needing to prove or to show grounds for your demand or the sum 
specified therein.  

This guarantee shall expire, no later than the Þ. Day of ÞÞ, 2Þ 292, and any demand for 
payment under it must be received by us at this office indicated above on or before that date.   

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 Revision, 
ICC Publication No. 758, except that the supporting statement under Article 15(a) is hereby 
excluded. 

 

_____________________  
[signature(s)] 

 

 
ну1 The Guarantor shall insert an amount representing the percentage of the Accepted Contract Amount specified in 

the Letter of Acceptance, less provisional sums, if any, and denominated either in the currency (cies) of the Contract or a 
freely convertible currency acceptable to the Beneficiary. 

нф2 Insert the date twenty-eight days after the expected completion date as described in GC Clause 11.9. The Employer 
should note that in the event of an extension of this date for completion of the Contract, the Employer would need to request 
an extension of this guarantee from the Guarantor.  Such request must be in writing and must be made prior to the expiration 
date established in the guarantee. In preparing this guarantee, the Employer might consider adding the following text to the 
form, at the end of the penultimate paragraph: “The Guarantor agrees to a one-time extension of this guarantee for a period 
not to exceed [six months] [one year], in response to the Beneficiary’s written request for such extension, such request to 
be presented to the Guarantor before the expiry of the guarantee.” 
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Note:  All italicized text (including footnotes) is for use in preparing this form and shall be 
deleted from the final product. 

Advance Payment Security 

Demand Guarantee 
[Guarantor letterhead or SWIFT identifier code]  

 
Beneficiary: ___________________ [Insert name and Address of Employer]   
Date: ________________ [Insert date of issue] 
ADVANCE PAYMENT GUARANTEE No.: [Insert guarantee reference number] 
Guarantor: [Insert name and address of place of issue, unless indicated in the letterhead] 

We have been informed that ________________ (hereinafter called æthe Applicantç) has entered 
into Contract No. _____________ dated ____________ with the Beneficiary, for the execution of 
_____________________ (hereinafter called "the Contract").  

Furthermore, we understand that, according to the conditions of the Contract, an advance 
payment in the sum ___________ (                 ) is to be made against an advance payment 
guarantee. 

At the request of the Applicant to issue this guarantee, we as Guarantor, hereby irrevocably 
undertake to pay the Beneficiary any sum or sums not exceeding in total an amount of 
___________ (                    )301 upon receipt by us of the Beneficiaryés complying demand supported 
by the Beneficiaryés statement, whether in the demand itself or in a separate signed document 
accompanying or identifying the demand, stating either that the Applicant: 

c) has used the advance payment for purposes other than the costs of mobilization in 
respect of the Works; or 

d) has failed to repay the advance payment in accordance with the Contract conditions, 
specifying the amount which the Applicant has failed to repay.  

A demand under this guarantee may be presented as from the presentation to the Guarantor 
of a certificate from the Beneficiaryés bank stating that the advance payment referred to above 
has been credited to the Applicant on its account number ___________ at _________________. 

The maximum amount of this guarantee shall be progressively reduced by the amount of the 
advance payment repaid by the Applicant as specified in copies of interim statements or 
payment certificates which shall be presented to us.  This guarantee shall expire, at the latest, 
upon our receipt of a copy of the interim payment certificate indicating that ninety (90) percent 
of the Accepted Contract Amount, less provisional sums, has been certified for payment, or on 

 
ол1 The Guarantor shall insert an amount representing the amount of the advance payment and denominated either in 

the currency(ies) of the advance payment as specified in the Contract, or in a freely convertible currency acceptable to the 
Employer. 
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the ___ day of _____, 2___,312 whichever is earlier. Consequently, any demand for payment under 
this guarantee must be received by us at this office on or before that date. 

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 Revision, 
ICC Publication No. 758, except that the supporting statement under Article 15(a) is hereby 
excluded. 

 

 

____________________  
[signature(s)] 

 
Note: All italicized text (including footnotes) is for use in preparing this form and shall be 
deleted from the final product. 

 

 

  

 
ом2  Insert the expected expiration date of the Time for Completion.  The Employer should note that in the event of an 

extension of the time for completion of the Contract, the Employer would need to request an extension of this guarantee 
from the Guarantor.  Such request must be in writing and must be made prior to the expiration date established in the 
guarantee. In preparing this guarantee, the Employer might consider adding the following text to the form, at the end of the 
penultimate paragraph:  “The Guarantor agrees to a one-time extension of this guarantee for a period not to exceed [six 
months][one year], in response to the Beneficiary’s written request for such extension, such request to be presented to the 
Guarantor before the expiry of the guarantee.” 
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Retention Money Security 

Demand Guarantee 

 [Guarantor letterhead or SWIFT identifier code] 

 
Beneficiary: ___________________ [Insert name and Address of Employer]   
Date: ________________ [Insert date of issue] 
RETENTION MONEY GUARANTEE No.: [Insert guarantee reference number] 
Guarantor:  [Insert name and address of place of issue, unless indicated in the letterhead] 

We have been informed that ________________ [insert name of Contractor, which in the case of 
a joint venture shall be the name of the joint venture] (hereinafter called "the Applicant") has 
entered into Contract No. _____________ [insert reference number of the contract] dated 
____________ with the Beneficiary, for the execution of _____________________ [insert name of 
contract and brief description of Works] (hereinafter called "the Contract").  

Furthermore, we understand that, according to the conditions of the Contract, the Beneficiary 
retains moneys up to the limit set forth in the Contract (æthe Retention Moneyç), and that when 
the Taking-Over Certificate has been issued under the Contract and the first half of the 
Retention Money has been certified for payment, payment of [insert the second half of the 
Retention Money or if the amount guaranteed under the Performance Guarantee when the 
Taking-Over Certificate is issued is less than half of the Retention Money, the difference 
between half of the Retention Money and the amount guaranteed under the Performance 
Security and, if required, the ES Performance Security] is to be made against a Retention Money 
guarantee. 

At the request of the Applicant to issue this guarantee, we, as Guarantor, hereby irrevocably 
undertake to pay the Beneficiary any sum or sums not exceeding in total an amount of 
___________ [insert amount in figures] (                    ) [amount in words]321 upon receipt by us of 
the Beneficiaryés complying demand supported by the Beneficiaryés statement, whether in the 
demand itself or in a separate signed document accompanying or identifying the demand,  
stating that the Applicant is in breach of its obligation(s) under the Contract, without your 
needing to prove or show grounds for your demand or the sum specified therein.  

A demand under this guarantee may be presented as from the presentation to the Guarantor 
of a certificate from the Beneficiaryés bank stating that the second half of the Retention Money 
as referred to above has been credited to the Applicant on its account number ___________ at 
_________________ [insert name and address of Applicantés bank]. 

 
он1 The Guarantor shall insert an amount representing the amount of the second half of the Retention Money or if the 

amount guaranteed under the Performance Guarantee when the Taking-Over Certificate is issued is less than half of the 
Retention Money, the difference between half of the Retention Money and the amount guaranteed under the Performance 
Security and denominated either in the currency(ies) of the second half of the Retention Money as specified in the Contract, 
or in a freely convertible currency acceptable to the Beneficiary. 
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This guarantee shall expire no later than the …. Day of ……, 2…332, and any demand for payment 

under it must be received by us at the office indicated above on or before that date. 

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 Revision, 

ICC Publication No. 758, except that the supporting statement under Article 15(a) is hereby 

excluded. 

 

____________________  

[signature(s)] 

 

Note:  All italicized text (including footnotes) is for use in preparing this form and shall be 

deleted from the final product. 

  

 
332 Insert the same expiry date as set forth in the performance security, representing the date twenty-eight days after 

the completion date described in GC Clause 11.9. The Employer should note that in the event of an extension of this date 
for completion of the Contract, the Employer would need to request an extension of this guarantee from the Guarantor. 
Such request must be in writing and must be made prior to the expiration date established in the guarantee. In preparing 
this guarantee, the Employer might consider adding the following text to the form, at the end of the penultimate paragraph:  
“The Guarantor agrees to a one-time extension of this guarantee for a period not to exceed [six months][one year], in 
response to the Beneficiary’s written request for such extension, such request to be presented to the Guarantor before the 
expiry of the guarantee.” 






