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General Conditions of Contract
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A. Genera

1. Definitions

1.1 Unless the context otherwise requires, the following terms whenever used in this Contract shall have the
same meaning and shall be interpreted as indicated

a “Applicable Law” means the laws and any other instruments having the force of law in the Government’s Country,
or in such other country as may be specified in the Special Conditions of the Contract (SC), as they may be issued
and in force from time to time;

b. “Procuring Agency” means:-
a. any Ministry, Division, Department or any Office of the Government;
b. any authority, corporation, body or organization established by or under aLaw or which is owned or controlled
by the Government;.

C. “The Contract” means an agreement enforceable by law;

d. “The Contract Price” means the price payable to the Bidder under the Contract for the full and proper performance
of its contractual obligations;

e. “Ancillary Services’ means those services ancillary to the provision of Goods, such as transportation and
insurance, and any other incidental services, such as installation, commissioning, provision of technical assistance,
training, and other such obligations of the Bidder covered under the Contract;

f. “GCC” means the General Conditions of Contract contained in this section;

g. “SCC” means the Special Conditions of Contract by which the GCC may be amended or supplemented;
h. “Day” means calendar day unlessindicated otherwise.

i. “Effective Date” means the date on which this Contract comes into force and effect.

j. The Bidder” means the individua or corporate body whose Bids to provide the Goods has been accepted by the
Procuring Agency;

k. “The Project Site,” where applicable, means the place or places named in Bids Data Sheet and technical
Specifications;

[. “Government” means the Government of Pakistan;

m. “ Subcontractor” means any entity to which the Bidder subcontracts any part of the Goods.

n. "Service" means any object of procurement other than goods or works;

0. “Party” means the Procuring Agency or the Bidder, as the case may be, and “Parties” means both of them;

p. “Foreign Currency” means any currency other than the currency of the country of the Procuring Agency;
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g. “Completion Date” means the date of completion of the contract by the Bidder as certified by the Procuring
Agency;

r. “In Writing” means communicated in written form with proof of receipt;
s. “Local Currency” means the currency of Pakistan;
2. Application and Interpretation

2.1 These General Conditions shall apply to the extent that they are not superseded by provisions of other
parts of the Contract.

2.2 In interpreting these Conditions of Contract headings and marginal notes are used for convenience only
and shall not affect thelr interpretations unless specifically stated; references to singular include the
plural and vice versa; and masculine include the feminine. Words have their ordinary meaning under
the language of the Contract unless specifically defined.

3. Applicable Law

3.1 The contract shall be governed and interpreted in accordance with the laws of Pakistan, unless otherwise
specified in SCC.

4. Governing Language

4.1 The Contract as well as all correspondence and documents relating to the Contract exchanged between
the Bidder and the Procuring Agency, shall be written in the English language unless otherwise stated in the
SCC. Supporting documents and printed literature that are part of the Contract may be in another language
provided these are accompanied by an accurate trandation of the relevant passages in English, in which case,
for purposes of interpretation of the Contract, this tranglation shall govern.

5. Notices

5.1 Any notice, request, or consent made pursuant to this Contract shall be in writing and shall be deemed to
have been made when delivered in person to an authorized representative of the Party to whom the
communication is addressed, or when sent by registered mail, telex, telegram, or facsimile to such Party at
the address specified in the SCC.

6. Delivery/L ocation

6.1 The Goods shall be delivered to such locations as the Procuring Agency may approve and as specified in
SCC.

7. Authorized Representatives/ Authority of Member in charge

7.1 Any action required or permitted to be taken, and any document required or permitted to be executed,
under this Contract by the Procuring Agency or the Bidder may be taken or executed by the officials
specified in the SCC.

B. Commencement, Completion, Modification, and Termination of Contract

8. Effectiveness of Contract

8.1 This Contract shall come into effect on the date the Contract is signed by both parties and such other later
date as may be stated in the SCC.
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9. Commencement of Services

9.1 The Bidder shall confirm availability of Key Experts and begin carrying out the Services not later than
the number of days after the Effective Date specified in the SCC.

10. Program

10.1 Before commencement of the Services, the Bidder shall submit to the Procuring Agency for approval a
Program showing the general methods, arrangements, order and timing for all activities. The Services shall
be carried out in accordance with the approved Program as updated.

11. Starting Date/Expiration Date

11.1 The Bidder shall start carrying out the Services Five (05) days after the date the Contract becomes
effective, or at such other date as may be specified in the SCC.

11.2 Unless terminated earlier pursuant to Clause GCC 15 hereof, this Contract shall expire at the end of
such time period after the Effective Date as specified in the SCC.

12. Entire Agreement

12.1 This Contract contains all covenants, stipulations and provisions agreed by the Parties. No agent or
representative of either Party has authority to make, and the Parties shall not be bound by or be liable for, any
statement, representation, promise or agreement not set forth herein.

13. Modification

13.1 Any modification or variation of the terms and conditions of this Contract, including any modification
or variation of the scope of the Services, may only be made by written agreement between the Parties.
However, each Party shall give due consideration to any Bids for modification or variation made by the other
Party.

13.2 In cases of any modifications or variations, the prior written consent of the Procuring Agency is
required.

14. Force Majeure
14.1 Definition

For the purposes of this Contract, “Force Majeure” means an event which is beyond the reasonable control of
a Party and which makes a Party’s performance of its obligations under the Contract impossible or so
impractical as to be considered impossible under the circumstances.

14.2 No Breach of Contract

The failure of a Party to fulfill any of its obligations under the contract shall not be considered to be a breach
of, or default under, this Contract in so far as such inability arises from an event of Force Majeure, provided
that the Party affected by such an event () has taken all reasonable precautions, due care and reasonable
alternative measures in order to carry out the terms and conditions of this Contract, and (b) has informed the
other Party as soon as possible about the occurrence of such an event.

14.3 Extension of Time

Any period within which a Party shall, pursuant to this Contract, complete any action or task, shall be
extended for a period equal to the time during which such Party was unable to perform such action as a result
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of Force Majeure.
14.4 Payments

During the period of their inability to perform the Services as a result of an event of Force Majeure, the
Bidder shall be entitled to continue to be paid under the terms of this Contract, as well as to be reimbursed
for additional costs reasonably and necessarily incurred by them during such period for the purposes of the
Services and in reactivating the Service after the end of such period.

15. Termination
15.1 By the Procuring Agency

The Procuring Agency may terminate this Contract in case of the occurrence of any of the events specified in
paragraphs (@) through () of this Clause. In such an occurrence the Procuring Agency shall give at least
thirty (30) calendar days written notice of termination to the Bidder in case of the events referred to in (a)
through (d); at least sixty (60) calendar days written notice in case of the event referred to in (e);

a If the Bidder failsto remedy afailurein the performance of its obligations hereunder, as specified in a notice of
suspension;

b. If the Bidder becomes (or, if the Bidder consists of more than one entity, if any of its members becomes) insolvent
or bankrupt or enter into any agreements with their creditors for relief of debt or take advantage of any law for the
benefit of debtors or go into liquidation or receivership whether compulsory or voluntary;

c. If the Bidder fails to comply with any final decision reached as a result of arbitration proceedings;

d. If, asthe result of Force Majeure, the Bidder is unable to perform amaterial portion of the Services for a period of
not less than sixty (60) calendar days;

e. If the Procuring Agency, in its sole discretion and for any reason whatsoever, decides to terminate this Contract;

15.2 By the Bidder

The Bidder may terminate this Contract, by not less than thirty (30) calendar days written notice to the
Procuring Agency, in case of the occurrence of any of the events specified in paragraphs (a) through (d) of
this Clause.

a If the Procuring Agency fails to pay any money due to the Bidder pursuant to this Contract and not subject to
dispute within forty-five (45) calendar days after receiving written notice from the Bidder that such payment is
overdue.

b. If, asthe result of Force Majeure, the Bidder is unable to perform amaterial portion of the Services for a period of
not less than sixty (60) calendar days.

c. If the Procuring Agency failsto comply with any final decision reached as aresult of arbitration.

d. If the Procuring Agency isin material breach of its obligations pursuant to this Contract and has not remedied the
same within forty-five (45) days (or such longer period as the Bidder may have subsequently approved in writing)
following the receipt by the Procuring Agency of the Bidder’ s notice specifying such breach.

C. Obligations of the Bidder
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16. General

16.1 Standard of Performance

1. The Bidder shall deliver the product and carry out the Services with all due diligence, efficiency and economy, in
accordance with generally accepted professional standards and practices, and shall observe sound management
practices, and employ appropriate technology and safe and effective egquipment, machinery, materials and methods.
The Bidder shall always act, in respect of any matter relating to this Contract or to the Services, as a faithful adviser
to the Procuring Agency, and shall at all times support and safeguard the Procuring Agency’ s legitimate interestsin
any dealings with the third parties.

16.2 Law Applicable to Goods

The Bidder shall deliver the goods in accordance with the Contract and in accordance with the Law of
Pakistan and shall take all practicable steps to ensure that any of its Experts and Sub-Bidders, comply with
the Applicable Law.

17. Conflict of Interests
17.1 Bidder Not to Benefit from Commissions and Discounts.

The remuneration of the Bidder shall constitute the Bidder's sole remuneration in connection with this
Contract or the Services, and the Bidder shall not accept for their own benefit any trade commission,
discount, or similar payment in connection with activities pursuant to this Contract or to the Services or in the
discharge of their obligations under the Contract, and the Bidder shall use their best efforts to ensure that the
Personnel, any Subcontractors, and agents of either of them similarly shall not receive any such additional
remuneration.

17.2 Bidder and Affiliates Not to be Otherwise Interested in Project

The Bidder agree that, during the term of this Contract and after its termination, the Bidder and its affiliates,
as well as any Subcontractor and any of its affiliates, shall be disqualified from providing Goods for any
project resulting from or closely related to the Services.

17.3 Prohibition of Conflicting Activities
Neither the Bidder nor its Subcontractors nor the Personnel shall engage, either directly or indirectly, in any
of the following activities:

a. during the term of this Contract, any business or professional activities in the Government’ s country which would

conflict with the activities assigned to them under this Contract;

b. during the term of this Contract, neither the Bidder nor their Subcontractors shall hire public employeesin active
duty or on any type of leave, to perform any activity under this Contract;

18. Confidentiality

18.1 Except with the prior written consent of the Procuring Agency, the Bidder and the Experts shall not at
any time communicate to any person or entity any confidential information acquired in the course of the
contract.

19. Insurance to be Taken Out by the Bidder
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19.1 The Bidder(a) shall take out and maintain, and shall cause any Subcontractors to take out and maintain,
at its (or the Subcontractors’, as the case may be) own cost but on terms and conditions approved by the
Procuring Agency, insurance against the risks, loss or damage, and for the coverage, as shall be specified in
the SCC; and (b) at the Procuring Agency’s request, shall provide evidence to the Procuring Agency showing
that such insurance has been taken out and maintained and that the current premiums have been paid.

20. Bidder’s Actions Requiring Procuring Agency’s Prior Approval

20.1 The Bidder shall obtain the Procuring Agency’s prior approval in writing before taking any of the
following actions:

(8 appointing such members of the Personnel not provided by the Bidder;
(b) changing the Program of activities; and

(c) any other action that may be specified in the SCC.

21. Reporting Obligations

21.1 The Bidder shall submit to the Procuring Agency the reports and documents in the numbers, and within
the periods as prescribed by the Procuring Agency.

22. Liquidated Damages

22.1 If the Supplier fails to deliver any or all of the Goods or to perform the Services within the period(s)
specified in the Contract, the Procuring Agency shall, without prgjudice to its other remedies under the
Contract, deduct from the Contract Price, as liquidated damages, a sum equivalent to the percentage specified
in SCC of the delivered price of the delayed Goods or unperformed Services for each week or part thereof of
delay until actual delivery or performance, up to a maximum deduction of the performance security (or
guarantee) specified in SCC. Once the said maximum is reached, the Procuring Agency may consider
termination of the Contract pursuant to GCC Clause 15.

22.2 Correction for Over-payment

If the Intended Completion Date is extended after liquidated damages have been paid, the Procuring Agency
shall correct any overpayment of liquidated damages by the Bidder by adjusting the next payment certificate.
The Bidder shall be paid interest on the overpayment, calculated from the date of payment to the date of
repayment, at the rates specified in SCC.

22.3 Lack of performance penalty

If the Bidder has not corrected a Defect within the time specified in the Procuring Agency’s notice, a penalty
for Lack of performance will be paid by the Bidder. The amount to be paid will be calculated as a percentage
of the cost of having the Defect corrected, assessed as specified in the SCC.

23. Performance Guar antee

23.1 Within Seven (07) days from the issuance of acceptance letter from the Procuring Agency, the
successful Bidder shall furnish the Performance Guarantee in shape of ------- at the discretion of the PA in the
amount specified in SCC. In case the amount of Bids security isequal or greater than

23.2 The proceeds of the Performance Guarantee shall be payable to the Procuring agency as compensation
for any loss resulting from the Supplier’ s failure to complete its obligations under the Contract.
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23.3 The Performance Guarantee shall be denominated in the currency of the Contract, or in a freely
convertible currency acceptable to the Procuring agency and shall be in the acceptable form as specified in
SCC.

23.4 The Performance Guarantee will be discharged by the Procuring agency and returned to the Supplier not
later than thirty (30) days following the date of completion of the Supplier’s performance obligations under
the Contract, including any warranty obligations, unless otherwise specified in SCC.

24. Fraud and Corruption

24.1 The Procuring Agency requires the Supplier 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.

25. Sustainable Procurement

25.1 The Bidder shall conform to the sustainable procurement contractual provisions, if and as specified in
the SCC.

D. Bidder’ s Personnel

26. Description of Personnel

26.1 The titles, agreed job descriptions, minimum qualifications, and estimated periods of engagement in the
carrying out of the Services of the Bidder's Key Personnel. The Key Personnel listed by title as well as by
name are hereby approved by the Procuring Agency.

27. Removal and/or Replacement of Per sonnel

27.1 Except as the Procuring Agency may otherwise agree, no changes shall be made in the Key Personnel.
If, for any reason beyond the reasonable control of the Bidder, it becomes necessary to replace any of the
Key Personnel, the Bidder shall provide as a replacement a person of equivalent or better qualifications.

27.2 If the Procuring Agency finds that any of the Personnel have (i) committed serious misconduct or have
been charged with having committed a criminal action, or (ii) have reasonable cause to be dissatisfied with
the performance of any of the Personnel, then the Bidder shall, at the Procuring Agency’s written request
specifying the grounds thereof, provide as a replacement a person with qualifications and experience
acceptable to the Procuring Agency.

27.3 The Bidder shall have no claim for additional costs arising out of or incidental to any removal and/or
replacement of Personnel.

E. Obligations of the Procuring Agency

28. Assistance and Exemptions

28.1 The Procuring Agency shall use its best efforts to ensure that the Government shall provide the Bidder
such assistance and exemptions as specified in the SCC.

29. Changein the Applicable Law
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29.1 If, after the date of this Contract, there is any change in the Applicable Law with respect to taxes and
duties which increases or decreases the cost of the related Services rendered by the Bidder, then the
remuneration and reimbursable expenses otherwise payable to the Bidder under this Contract shall be
increased or decreased accordingly by agreement between the Parties, and corresponding adjustments shall
be made to the amounts referred in the SCC.

30. Services and Facilities

30.1 The Procuring Agency shall make available to the Bidder and the Experts, for the purposes of the
Services and free of any charge, the services, facilities and property described , at the times and in the manner
specified in the SCC or terms of reference.

30.2 In case that such services, facilities and property shall not be made available to the Bidder, the Parties
shall agree on (i) any time extension that it may be appropriate to grant to the Bidder for the performance of
the Services, (ii) the manner in which the Bidder shall procure any such services, facilities and property from
other sources, and (iii) the additional payments, if any, to be made to the Bidder as a result thereof.

F. Payments to the Bidder

31. Contract Price

31.1 The price payable shall be in Pakistani Rupees unless otherwise specified in the SCC. Prices charged by
the Supplier for Goods delivered under the Contract shall not vary from the prices quoted by the Supplier in
its Bid.

32. Termsand Conditions of Payment

32.1 Payments will be made to the Bidder according to the payment schedule stated in the SCC and as per
actual invoice submitted by the Bidder.

32.2 Unless otherwise stated in the SCC, the advance payment shall be made against the provision by the
Bidder of a bank guarantee for the same amount, and shall be valid for the period stated in the SCC. Any
other payment shall be made after the conditions listed in the SCC for such payment have been met, and the
Bidder have submitted an invoice to the Procuring Agency specifying the amount due.

33. Currency of Payment

33.1 Any payment under this Contract shall be made in the currency(ies) specified in the SCC.

G. Quality Control

34. Identifying Defects

34.1 The principle and modalities of Inspection of the Goods by the Procuring Agency shall be as indicated
in the SCC. The Procuring Agency shall check the Bidder’s performance and notify him of any Defects that
are found. Such checking shall not affect the Bidder’s responsibilities. The Procuring Agency may instruct
the Bidder to search for a Defect and to uncover and test any service that the Procuring Agency considers
may have a Defect. Defect Liability Period is as defined in the SCC.

35. Correction of Defects,and

L ack of Performance Penalty
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35.1 The Procuring Agency shall give notice to the Bidder of any Defects before the end of the Contract.
The Defects liability period shall be extended for as long as Defects remain to be corrected.

35.2 Every time notice a Defect is given, the Bidder shall correct the notified Defect within the length of time
specified by the Procuring Agency’s notice.

35.3 If the Bidder has not corrected a Defect within the time specified in the Procuring Agency’s notice, the
Procuring Agency will assess the cost of having the Defect corrected, the Bidder will pay this amount, and a
Penalty for Lack of Performance.

36. Taxesand Duties

36.1 A Supplier shall be entirely responsible for all taxes, duties, fees, etc., incurred until delivery of the
contracted Goods to the Procuring Agency.

H. Settlement of Disputes

37. Alternate Dispute Resolution

37.1 The disputes between the parties to the contract may be settled in accordance with Public Procurement
Rules, 2004.

37.2 The procuring agency shall refer the matter to the Chief Justice Islamabad High Court or Managing
Director PPRA or the Secretary Ministry of Law & Justice for appointment of Arbitrator.

37.3 The fee for the Arbitrator shall be specified in Pak Rupees as determined by the appointing authority
which shall be borne and shared equally by the contracting parties.
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Special Conditions of Contract
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SECTION V1. SPECIAL CONDITIONS OF CONTRACT

The following Specia Conditions of Contract shall supplement the General Conditions of Contract.
Whenever there is a conflict, the provisions herein shall prevail over those in the Conditions of Contract. The
corresponding clause number of the GCC isindicated in parentheses.

Number of GC Clause

Amendments of, and Supplementsto, Clauses in the General Conditions of Contract
Number of GC Clause 1

Definitions

The Procuring Agency is: PMU HESCO (Hyderabad Electric Supply Company (HESCO)), Assistant
Manager Procurement PMU Office, Banglow No. A-1, Power Wing Colony, Hussainabad., Hyderabad,
Hyderabad (District), Hyderabad (Division), Sindh (Province).

The Supplier is:

The title of the subject procurement is. PMU-216/26-27 Procurement of Insulator, Beam, Column &
Pipe

Number of GC Clause 3

Applicable/Governing Law:

The Contract shall be interpreted in accordance with the laws of 1slamic Republic of Pakistan
Number of GC Clause 4

L anguage:

The language of the Contract, all correspondence and communications to be given, and all other
documentation to be prepared and supplied under the Contract shall be in English.

Number of GC Clause 5

Notices:

The addressesfor the noticesare:
Procuring Agency:

PMU HESCO (Hyderabad Electric Supply Company (HESCO)), Assistant Manager Procurement

PMU Office, Banglow No. A-1, Power Wing Colony, Hussainabad., Hyderabad, Hyderabad (District),
Hyderabad (Division), Sindh (Province).

+92-337-219-2717

amprocpmu@hesco.gov.pk

Contractor/ Bidder:

[Name, address and tel ephone number].
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The Contractor/ Bidder’ s Representative(s)

[Name, address, telephone number and e-mail address]

Number of GC Clause 7.1

The Authorized Representatives are:

For the Procuring Agency:

PMU HESCO (Hyderabad Electric Supply Company (HESCO)), Assistant Manager Procurement

PMU Office, Banglow No. A-1, Power Wing Colony, Hussainabad., Hyderabad, Hyderabad (District),

Hyderabad (Division), Sindh (Province).

+92-337-219-2717
amprocpmu@hesco.gov.pk

For the Bidder:

Name: ....oovviieieiiiinn

Designation: .................

AdAress: ..o,

Number of GC Clause 8
Effectiveness of the contr act

Number of GC Clause 9

Commencement of Contract:

Number of GC Clause 11.2
Expiration of Contract:
Number of GC Clause 15

Termination

In the event of termination of the contract due to any reason as aready defined in the General Conditions of
Contract, the Bidder shall be responsible for providing to the Authority the Goods till the time of aternate

arrangements.
Number of GC Clause 17

Conflict of Interest:

The Procuring Agency reserves the right to determine on a case-by-case basis whether the Bidder should be
disqualified from providing goods or services due to a conflict of a nature described in Clause GCC 17.

Number of GC Clause 22

Liquidated Damages
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If the Bidder fails to provide services as required under the contract or in case of any data loss/data breach or
any incident compromising the data security or other such failures related to any services, the Bidder shall
pay to the Procuring Agency as Liquidated Damages at a rate of 0.06% to 10.00% of the Contract value, in
accordance with the extent of performance failure & the cost of investigating such incidents as judged by the
Authority.

Number of GC Clause 23
Performance Guar antee:

The amount of performance guarantee shall be 10.00% of the contract price in acceptable form of Bank
Guarantee

Number of GC Clause 32
Payment terms:

Payment will be made to the Bidder against the procured Goods and services according to the actual invoice
or running bills submitted by the Bidder against the services provided within the time given in the conditions
of the contract.

Number of GC Clause 33

Currency of Payment:

All the payment to be released to the contractor/Bidder shall be in Pakistani Rupees.
Number of GC Clause 34

I dentifying Defects:

The Authority reserves the right at any time to inspect the premises of the provider to inspect the goods and
monitor the goods being provided.

Inspections & Tests Requirements

For being Brand New, bearing relevant reference numbers of the equipment (Certificate from supplier)
For the Country of Origin as quoted by the Supplier (Certificate from manufacturer)

For conformance to specifications and performance parameters, through Prior to delivery inspection
(Inspection Report by Procurement Committee / Inspection Team)

Two authorized representatives of Director General (Procurement) will carry out pre delivery inspection at
manufacturer works at supplier expenses including travelling (return air tickets for places of inspection
located out of Hyderabad), local transportation, boarding & lodging in any A class accommodation and daily
allowance (including travel time), as per Govt. of Pakistan Policy. The said payment will be made to the
inspectors before issuance of Inspection Certificate.

Delivery & Documents
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Supplier’ sinvoice in triplicate showing Goods' description, quantity, unit price, and total amount
Delivery Challan duly acknowledged and signed by the consignee.

GRN issued by concerned Deputy Manager, Regional Store HESCO MCPL Workshop Jamshoro.
Warranty Certificate as per warranty clause.

Inspection Certificate as per inspection clause

Confirmation letter of acceptance of performance Bond/Security by the Manager (Procurement) PMU
HESCO.

Certificate to the effect that the billed amount has not been claimed or received earlier (Non-payment
certificate).

Professional Tax paid certificate by the firm (if applicable).
All Federal & Provincial Taxeswill be applied as per prevailing laws.
Copy of General Sales Tax/Excise Duty Invoice.

the manufacturer/supplier in itsinvoices shall also give an undertaking, in case of omission of any deductible
amount; HESCO'’s claim at any later stage (through pre-audit / post audit) shall be acceptable to them.

As per directions of FBR dated. 3.9.2015 conveyed vide C.E (Operation) PEPCO vide letter No. 1918-28
dated. 17.09.2015, the payment to the registered persons may be linked with the active taxpayer status of the
suppliers as per FBR database.

Integrity pact (if applicable) on prescribed Performaduly signed and stamp.
Visual inspection certificate issued by inspector at the time of delivery in store.

Visual inspection certificate confirming the quantity, accessories (if any), packaging etc are consistent with
relevant contract Clauses issued by Deputy Manager Regional Store at the time of delivery in store.

Sales Tax return cum payment Challan for the month of delivery of material.
Copy of GRN duly stamped and signed by the respective consignees.
Sales Tax Invoice as per GRN above.

Any increase/decrease in the existing tariff of custom duty/Sales tax or any other tax is imposed or charged
by the Government of Pakistan/Provincia Government, the same will be adjusted by the Manager Project
Financing PMU on production of documentary evidence.

Number of GC Clause 37

Following isthe guidance for Dispute Resolution
i. If any dispute of any kind whatsoever shall arise between the Authority and the Bidder in connection with or
arising out of the Contract, including without prejudice to the generality of foregoing, any question regarding its

existence, validity, termination and the execution of the Contract — whether during developing phase or after their
completion and whether before or after the termination, abandonment or breach of the Contract — the parties shall
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seek to resolve any such dispute or difference by mutual diligent negotiations in good faith within 14 (fourteen) days
following a notice sent by one Party to the other Party in this regard.

ii. At future of negotiation the dispute shall be resolved through mediation and mediator shall be appointed with the
mutual consent of the both parties.

iii. At the event of failure of mediation to resolve the dispute relating to this contract such dispute shall finally be
resolved through binding Arbitration by sole arbitrator in accordance with Arbitration Act 1940. The arbitrator shall
be appointed by mutual consent of the both parties. The Arbitration shall take place in Islamabad, Pakistan and
proceedings will be conducted in English language.

iv. The cost of the mediation and arbitration shall be shared by the partiesin equal proportion however the both
parties shall bear their own costs and lawyer’ s fees regarding their own participation in the mediation and arbitration.
However, the Arbitrator may make an award of costs upon the conclusion of the arbitration making any party to the
dispute liable to pay the costs of another party to the dispute.

v. Arbitration proceedings as mentioned in the above clause regarding resolution of disputes may be commenced
prior to, during or after completion of the contract.

Notwithstanding any reference to the arbitration herein, the parties shall continue to perform their respective
obligations under the Contract unless they otherwise agree that the Authority shall pay the Bidder any monies
due to the Bidder.

Rules of procedurefor arbitration proceedings:

Any dispute between the Authority and a Bidder who is a national of the Islamic Republic of Pakistan arising
in connection with the present Contract shall be referred to adjudication or arbitration in accordance with the
laws of the Islamic Republic of Pakistan including Arbitration Act 1940, however above provision shall
prevail in referring the case to the Arbitrator.

Place of Arbitration and Award:

The arbitration shall be conducted in English language and place of arbitration shall be at I1slamabad. The
award of the arbitrator shall be final and shall be binding on the parties.
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Form 9: Bid Securing Declar ation

Date: [insert date (as day, month and year)]
Bid No.:P105793

To: PMU HESCO (Hyderabad Electric Supply Company (HESCO)), Assistant Manager
Procurement PMU Office, Banglow No. A-1, Power Wing Colony, Hussainabad., Hyderabad,
Hyderabad (District), Hyderabad (Division), Sindh (Province).

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 be blacklisted and henceforth cross debarred for participating in respective category
of public procurement proceedings for a period of (not more than) six months, if fail to abide with a bid
securing declaration, however without indulging in corrupt and fraudulent practices, if we are in breach of
our obligation(s) under the Bid conditions, because we:

1. have withdrawn or modified our Bid during the period of Bid Validity specified in the Form of Bid;

2. Disagreement to arithmetical correction made to the Bid price; or

3. having been notified of the acceptance of our Bid by the Procuring Agency during the period of Bid Validity, (i)
failure to sign the contract if required by Procuring Agency to do so or (ii) fail or refuse to furnish the Performance
Security or to comply with any other condition precedent to signing the contract specified in the Bidding Documents.

We understand this Bid Securing Declaration shall expireif 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
(i) twenty-eight (28) days after the expiration of our Bid.
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SECTION IX: CONTRACT FORMS

THIS AGREEMENT made the day of 20 between PMU HESCO (Hyderabad
Electric Supply Company (HESCO)), Assistant Manager Procurement PMU Office, Banglow No. A-1,
Power Wing Colony, Hussainabad., Hyderabad, Hyderabad (District), Hyderabad (Division), Sindh
(Province).

(hereinafter called “the Procuring Agency”) of the one part and [name of Bidder] of [city and country of
Bidder] (hereinafter called “the Bidder”) of the other part:

WHEREAS the Procuring Agency invited Bids for provision of goods, viz., PM U-216/26-27 Procurement
of Insulator, Beam, Column & Pipe (P105793) and has accepted a Bids by the Bidder for the provision of
Goods in the sum of [contract price in words and figures] (hereinafter called “the Contract Price”).

NOW THISCONTRACT WITNESSETH ASFOLLOWS:

1. Inthis Contract words and expressions shall have the same meanings as are respectively assigned to them
in the Conditions of Contract referred to.

2. The following documents shall be deemed to form and be read and construed as part of this Contract, In
the event of any ambiguity or conflict between the Contract Documents listed below, the order of precedence
shall be the order in which the Contract Documents are listed below:-

1. Thisform of Contract;

2. the Form of Bids and the Price Schedule submitted by the Bidder;
3. the Schedule of Requirements;

4. the Technical Specifications,

5. the Special Conditions of Contract;

6. the General Conditions of the Contract;

7. the Procuring Agency’s Letter of Acceptance; and

8. [add here: any other documents]

3. In consideration of the payments to be made by the Procuring Agency to the Bidder as hereinafter
mentioned, the Bidder hereby covenants with the Procuring Agency to provide the Goods related services
and to remedy defects therein in conformity in all respects with the provisions of the Contract.

4. The Procuring Agency hereby covenants to pay the Bidder in consideration of the provision of Goods and
the remedying of defects therein, the Contract Price or such other sum as may become payable under the
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provisions of the contract at the times and in the manner prescribed by the contract.

IN WITNESS whereof the parties hereto have caused this Contract to be executed in accordance with their
respective laws the day and year first above written.

Signed, sealed, delivered by the (for the Procuring Agency)

Witness to the signatures of the Procuring Agency:

Signed, sealed, delivered by the (for the Procuring Agency)

Witnessto the signatures of the Bidder: ..........oooiiiiiiii e
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Integrity Pact

DECLARATION OF FEES, COMMISSION AND BROKERAGE ETC.
PAYABLE BYTHE SUPPLIERS OF GOODS, SERVICES & WORKSIN
CONTRACTSWORTH RS.10.00MILLION OR MORE

Contract Number: Contract Vaue Contract Title:

Dated:

[Name of Supplier] hereby declares that it has not obtained or induced the procurement of any contract, right,
interest, privilege or other obligation or benefit from Government of Pakistan or any administrative
subdivision or agency thereof or any other entity owned or controlled by it (GoP) through any corrupt
business practice.

Without limiting the generality of the foregoing [Name of Supplier] represents and warrants that it has fully
declared the brokerage, commission, fee etc. paid or payable to anyone and not given or agreed to give and
shall not give or agree to give to anyone within or outside Pakistan either directly or indirectly through any
natural or juridical person, including its affiliate, agent, associate, broker, consultant, director, promoter,
shareholder, sponsor or subsidiary, any commission, gratification, bribe, finder's fee or kickback, whether
described as consultations fee or otherwise, with the object of obtaining or inducing the procurement of a
contract, right, interest, privilege or other obligation or benefit in whatsoever form from GoP, except that
which has been expressly declared pursuant hereto.

[Name of Supplier] certifies that it has made and will make full disclosure of all agreements and
arrangements with all persons in respect of or related to the transaction with GoP and has not taken any
action or will not take any action to circumvent the above declaration, representative or warranty.

[Name of Supplier] accepts full responsibility and strict liability for making and false declaration, not making
full disclosure, misrepresenting fact or taking any action likely to defeat the purpose of this declaration,
representation and warranty. It agrees that any contract, right interest, privilege or other obligation or benefit
obtained or procured as aforesaid shall, without prejudice to any other right and remedies available to GoP
under any law, contract or other instrument, be voidable at the option of GoP.

Notwithstanding any rights and remedies exercised by GoP in this regard, [Name of Supplier] agrees to
indemnify GoP for any loss or damage incurred by it on account of its corrupt business practices and further
pay compensation to GoP in an amount equivalent to ten time the sum of any commission, gratification,
bribe, finder's fee or kickback given by [Name of Supplier] as aforesaid for the purpose of obtaining or
inducing the procurement of any contract, right, interest, privilege or other obligation or benefit in
whatsoever form from GoP.
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Performance Guarantee Form

To. PMU HESCO (Hyderabad Electric Supply Company (HESCO)), Assistant M anager
Procurement PMU Office, Banglow No. A-1, Power Wing Colony, Hussainabad., Hyderabad,
Hyderabad (District), Hyderabad (Division), Sindh (Province).

WHEREAS [name of Bidder] (hereinafter called “the Bidder”) has undertaken, in pursuance of Contract No.
[reference number of the contract] dated [insert date] for provision of Goods(hereinafter called “the
Contract”).

AND WHEREAS it has been stipulated by you in the said Contract that the Bidder shall furnish you with a
Bank Guarantee by a reputable bank for the sum specified therein as security for compliance with the
Bidder’ s performance obligations in accordance with the Contract.

AND WHEREAS we have agreed to give the Bidders guarantee:

THEREFORE, WE hereby affirm that we are Guarantors and responsible to you, on behalf of the Bidder, up
to atotal of [amount of the guarantee in words and figures|, and we undertake to pay you, upon your first
written demand declaring the Bidder to be in default under the Contract and without cavil or argument, any
sum or sums within the limits of [amount of guarantee] as aforesaid, without your needing to prove or to
show grounds or reasons for your demand or the sum specified therein.

This guaranteeis valid until the: [insert date]

Signature and seal of the Guarantors

[name of bank or financial institution]
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[address]

[date}
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Technical Specifications/requirement

Bidder offer the material as per the specification/requirement attached.
Technical Submission (Vendor)

Document Required

See Form Under Additional Forms and Documents: Technical Specifications/requirement (page number:
71)

Technical Specifications/requirement

Bidder offer the material as per the specification/requirement attached.
Technical Submission (Vendor)

Document Required

See Form Under Additional Forms and Documents: Technical Specifications/requirement (page number:
124)

Technical Specifications/requirement

Bidder offer the material as per the specification/requirement attached.
Technical Submission (Vendor)

Document Required

See Form Under Additional Forms and Documents: Technical Specifications/requirement (page number:
136)

Technical Specifications/requirement

Bidder offer the material as per the specification/requirement attached.

Technical Submission (Vendor)

Document Required

See Form Under Additional Forms and Documents: Technical Specifications/requirement (page number:
141)
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Technical Specifications/requirement

Bidder offer the material as per the specification/requirement attached.
Technical Submission (Vendor)

Document Required

See Form Under Additional Forms and Documents. Technical Specifications/requirement (page number:
160)

Price Schedule for Tender

Note: The Grand Total Price must be same as the Bid Quoted Price

Financial Submission (Vendor)

Document Required
See Form Under Additional Forms and Documents: Price Schedule for Tender (page number: 181)

Past Experience and Completed Contracts

annexure forPast Experience and Completed Contracts

Technical Submission (Vendor)

Document Required

See Form Under Additional Forms and Documents: Past Experience and Completed Contracts (page
number: 182)

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 65 of 188



Procurement Forms

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 66 of 188



Past Experience and Completed Contracts

For the qualification of the bidder regarding thepast experienceandcompleted contracts detailed document is
attached in the Annexures attached at the end.

See Form Under Additional Forms and Documents. Past Experience and Completed Contracts (page
number: 183)

Historical Contract Non-Performance, and Pending Litigation and
Litigation History

Litigation History

Bidders are requested to submit details of all litigation, arbitration and other claims whether pending,
threatened or resolved in the last five years. The above stated information should be completed as per
prescribed format and submitted along with required attachments.

The missing or incomplete information / documents may render the bid substantially non-responsive. In this
regard, the Purchaser does not have an obligation to request any document / certificates.

See Form Under Additional Forms and Documents: Historical Contract Non-Performance, and Pending
Litigation and Litigation History (page number: 184)

Financial Capacity and Net Worth Evaluation Form

Financia Criteria

-The bidder should have sound financial health. In order to determine the same, the bidder shall provide its
up to date audited financial statements/ other financial statements acceptable to employer i.e. balance shest,
income statement, and cash flow statements for the last 3 years (three years). The bidder’s Net worth for each
last 3 years should be positive. In this context the bidder is required to fill in the relevant forms of this
bidding document and submit the same with the bid.

-A bidder/or al partners combined in case of JV has to have sufficient financing sources, liquid assets,
unencumbered real assets, lines of credit, available to meet the total cash flow demands of the contract. The
cash flow availability be at least 25% of the estimated amount.

See Form Under Additional Forms and Documents: Financial Capacity and Net Worth Evaluation Form
(page number: 186)

Average Annual Turnover

The bidder shall have an *average annual turnover in the last 3 years equal to or more than that 1.5 times of
the estimated price*. The annual turnover of partnersin a JVv shall be calculated by summing their individual
turnovers. In case of JV, al JV partners shall combine meet the said requirement
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See Form Under Additional Forms and Documents: Average Annual Turnover (page number: 188)
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FABRICATION OF STEEL STRUCTURES
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SPECIFICATION P-139:80
FABRICATION OF STEEL STRUCTURES.

AMENDMENT NO.), DATED: 3RD OCTOBER,1982.

1, Clause 4.3

Add the following para at the end of clause 4.3

*For the high tensile steel (yield point _
equal ‘or higher than 35 kg/wmm?) holes shall ;
be directly drilled at the definitive dia-
meter or punched and reamed out; The &
difference between the punched and reamed :
diameter shall be at the minimum 4 mm. ©

2, Clause 4.5

The following para is to be added at the end of i
the clausze 4.6.

"Diameter of a punch hole shall not vary in !
all the thickness of the member or gusset, ;
The difference betwszen' both hole diameters '
on each face of the piece shall be lower than

the tenth of the puunched thickness, with a

maximum of 1.2 mm, For the thickness lower

than 5 wmm, maximum difference is fixed at

15 mm. " h

=

3. " Clause 7.2.1

Delete the ¢lause 7.2.) and add the following:-

Visual examination

vVarification of dimension and weight
Assembly test

Chemica? Composition (check analysis)
Tensile Tests

Bend tests

Impact tesgts

Galvanizing tests

+ 2 a 9 » e 3 ¥~

~loWdh W

4. Clause 9.8

Add the following after clause 9.7
Impact Tests

- "The test shall be performéd in accordance
with ISO 630."

P~139:
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0.3

2.2
2.2.1
2.2.1.1

SPECIFICATION P-139: 80

FABRICATION OF STEEL STRUCIURES

FOREWORD

¢
This standard has been introduced by WAPDA and has
been prepared by the transmission line section of
the office of the Chief Engineer (Design).

This standard is intended only for the purpose of

technical specification to facilitate fabrication

of steel structures and does not include provision
of contract.

This specification is subject to periodic revision
as and when required,

SCOPE

This specification covers fabrication, galvanizing,
testing and packing of transmission line towers and
sub-station structares.

STEEL

In fabricating structures the contractor shall use
structural steels “aving chemical composition and

‘tensile properties as specified, The steel shall be

made either by open hearth, basic oxygen or electric
furnace. process.

Requirement

Chemical Composition

The steels shall conform to thé following chemical
composition.

: Composition Percent
Element

. High
Mild Steel Tensile Steel

Carbon 0.26 0.20

Manganese 0.85 1.35

Phosphorus Max. 0,04 : 0.04

Sulphur Max. ) .0.05 0.05

¢
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2.2.1.2 The Contractor may propose structural steel conform-
ing to latest applicable industry standards specifi-
cation and recommended practices having different
chemical compositind provided such steecl has the yield
point and min. elongation as specified in clause 2.2.2.
In this case the type and specifications of steel will
have to be approved by WAPDA. The following informa-
tion shall be supplied by the Contractor:

Ultimate tensile strength

Minimum Guaranteed yield strength
Minimum elongation

Detall of test piece

bhemical Composition

2.2.2 Tensile Properties

The steels shall conform to the requirements as to
tensile properties prescribed below.

High Tensile

Mild Steel Steel
Tensile strength
kg /mm2 :
Minimum . . 40 50 -
Maximum - 56 80 "
Yield points kg/mn° .
Minimum f 26 _ 35 i
- Edongation in 200mm guage .
length percent, minimum
Uptc 8mm thickness 16 15 N
Over 8mm thickness 20 : 18

2.2.3 Bend Test Raquirement

The steels shall withstand the following Bend Test

" Regquirements.
X Ratic of bend dia-
Type of Thickness of .
- meter to thickness
Material ‘Material for specimen
Mild Steel Upto 25 mm 1
High Tensile

Steel Upto 25 mm 2

P-139:80.
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NUTS AND BOLTS

All bolts and nuts shall be made from mild steel to
WAPDA Specification 2-19 and shall be of size M 16.
The bolts shall be provided with one flat washer
under each nut.

Washers shall not b¢ less than 5 mm thickness and only
one thickness of washer shall be used. The diameter

of ‘the washer hole shall be 1.5 mm larger than the

bolt diameter and the outside diameter of washer shall
not be less than 1.5 mm larger than the diagonal of

the nut. All connection bolts, nuts, lock nuts and
washers shall be furnished in excess of actual number . .
required in quantity at least 5% greater than actual
requirements sufficient to compensate for normal field
losses.

FABRICATION

All fabrication shall be performed according to approv-
ed drawings in a thorough and workman like manner in
accordance with the best practice of a modern shop. All
Btructural material shall be straight and cleaned of all
rust and dint before being laid out or worked in any
manner. Necessary straightening shall be done in a
manner that will not injure the material, Sharp kinks
or bends shall be a :2ause for rejection.

In shearing and punching only sharp dies and punches
shall be used, shearing and punching shall be done to
guage and no variation in length shall be allowed except
where otherwise noted on the shop detail drawing. No
variation shall be allowed in a group or cluster of
holes, and the centre to centre distance between the
end holes in a piece shall not vary more than 1 mm.

Bolts holes shall be 1.5 mm to 2 mm larger than the
normal bolt diameter. Bolts holes shall be cylinderical
and perpendicular to members, shall be clean out and
without torn or ragged edges and shall be free of burrs,
rough tdges, and punch cracks. Holes shall be accurate-
i1y located and well matched,

Welding

All.welding shall be performed in accordance with the
latest edition of the 'Code for Arc and Gas Welding

in Building Construction," as formulated by the American
Welding Society. A shield-arc welding process shall be
used, All welds shall be as shown on the drawings and
shall be made in such a manner that residual shrinkage
stresses will be reduced to a2 minimum.
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4.5

4.6

Marking

All structural members shall be marked with ihe correct
designation shown c¢n the shop drawing. Marking shall
be done by stamping the members prior to galvanizing
with numerals or letters of 12 mm minimum height, and
shall be clearly legible after galvanizing.

Tolerances

Ease of assembling the structure in the field is of
utmost importance. The structure shall be so manufac-
tured that all members carrying the same mark shall be
interchangable when assembled. The structure shall fit
without undue pressing and no reaming or drifting of
holes shall be required. When erected, the structures
shall net deviate from the vertical by more than 1/300,

The Contractor shall be responsible for the correct
fitting of all parts and shall replace free of cost any
defective materials discovered during erection and shall
pay 2all costs of the correction in the field of any
errors not previously discovered,

The Cross sectional area or weight of each structural
size shape shall not vary more than 2.5% from the theo-
ratical oxr specified amounts, :

The permissible variation from dimensions for structural
size steel shapes $hall not exceed the prescribed linits
in ASTM AG. "

GALVANIZING )

After all the shop work is cowplete, all structural
materials shall be hot dip galinized to conform to WAPDA
Specification P-82. Prior to galvanizing the material
shall be drilled, punched, cut or otherwise fabricated
as required, freed from burrs, cleaned and thoroughly
prepared, so that the zine coating shall be adherent,
dense, smooth, continuous and uniform. It shall also

be completely free from lumps, blisters, uncoated or |
porous spots, black spots, dross, flux or any other v
imperfection. All structural steel warped by the gal-
vanizing process shall be straightened by re-rolling or
pressing. The material shall not be hammered or other-
wise straightened in a manner which may..injure the
galvanized coating.

All bolts and nuts shall be hot dip galvanized includ-
ing threaded portions in accordance with WAPDA Specifi-
cation P-82, Nuts.shall have finger tight fit on bolts
and develop the full strength of bolts, S

4

 pP-13%i80.
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5.2

7.1.1
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Brittleness

All necessary precautions shall be taken in the com-
‘position of steel and in its fabrication and prepara~
tion for galvanizing to prevent embrittlement of any
item or parts of items including bolts and nuts. TFor
detecting embrittlement WAPDA Specification P-82 shall
be followed,

’

SIGN PLATES

All the sign plates shall be fired ceramic surfaces on
steel base plates. The ceramic enamel shall completely
cover the front and back of the plates and also the
edges of plates and the interior edges of the attachmer
holes..:The enamel around the holes shall be protected
by means of fibre washers.

TESTS

Manufacture's Tests

The Manufacturer shall select two samples from each
heat to carry out the following tests to satisfy himsel
,that the products comply with the specification.

For Sections and Plates

1. Chemical Composition
(Ladle Analysis)

2. Tensile fests
3. Bend Tests

For Nuts and Bolt:

' 5, Hardness test

1. Proof Load test ;
2. Ultimate Tensile Stremgth test ) According
3. Ultimate tensile strength test g %EPDA
under eccentric load ) Specificatior
4, Cold bend test ) P-19
)
)
)

6, Galvanizing test

The Manufacturer shall maintain a record of tests
carried out by him for examination by Inspector..

" Acceptance Tests

The following acceptance tests shall be carried out.
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7.2.1 For Sections and Plates

Visuval examination

Verification of dimensions
and weights

3, Prototype tests

Chemical cumposition(Check
analysis)

5. Tensile tests
Bend Tests
Galvanizing test

" 7.2.2 For Nuts and Bolts

1. Verifications of dimensions )

2. Visual inspection g Y ..o "

3x Proof load test ) to

4, TUltimate tensile strength test g ggggﬁfication
5. Galvanizing test ) P-19,

The Contractor shall render all necessary assistance
to the Inspector in carrying out above mentioned tests,

8 ACCEPTANCE AND REJECTION

8.1 Chemical Compositicn

To indicate adequatgly, the chemical composition of
a heat or a lot, the minimum number of samples selected
to represent the heit shall be as follows:

No. of Samples ’*’

]
50 tons or more

50 tons oxr less

If a piece fails to meet the requirement the lot shall
be rejected.

8.2 Tensile Properties

Two tension and two bend tests shall be made from each
heat and strength unless the finished material from a
heat and strength gradation is less than 50 tons, where
one tension and one bend test will be sufficient. How-
ever when material from one heat and strength gradation
differes 9 mm in thickness, one tension and one bend

L

P-139:80.
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test shall be made from both the thickness and the
thinnest material rolled in that strength gradation :
regardless of weight represented, 1

i'Two tension and two bend tests shall be made on every
finished shape for every 10 tons.

If a test piece fallils to meet the requirement the lot
‘'shatll be rejected.

8.3 Assembly Test

One structure of each type shall be tested.

8.4 Galvanising

The acceptance and rejection on the basis of galvaniz-
ing test will be according to WAPDA Specification P-82,

8.5 Dimensional and Finish Defects

The number of sample units inspected shall be egual to
the first sample size given in Table-V. If the number
of defective units found in the first sample is equal
to less than the first acceptance number, the lot shall
be acceptable. If the number of defectives found in
the first sample is equal to or greater than the first
rejection number, the lot shall be rejected. If the
1o, of defectives found in the first sample is between
the first acceptances and rejection number, a second
sample df the size given by the plan shall be inspected.
The number of defectives found in the first and the
second samples. shall be accumulated. If the cumulative
number of defectives is equal to or greater than the,
second rejection number, the lot shall be rejected,.

TABLE-V
Sample ] i Sam 1e° Cumula~ ¢Accept-§ Rejec-
size code {§ Sample § Sige § tive sam-Jance § tion
"letters {§ § } ple size {Number § Number
2to 8 First 1 1 0 1
Second - - - -
9 to 15 First 2 2 0 2
Second 2 4 1 2
16 to 25 Pirst 3 3 0 2
Second 3 6 1 2
26 to 50 First 5 5 0 2
Second S 10 1 2
51 to 90 First 8 8 0 ‘2
8 16 1 2
P-139:80.
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8.6

Sample ] T § Cumula- ¢§ Accept-¢ Rejec-

size coded Samplef Sg?géeq tive sam-§ ance { tion
letters § § § ple size § Number {§ Number
91 to 150 First 13 13 0 3 }
Second 13 26 3 4 i
151 to 280 First - 20 20 1 4 F
Second 20 40 4 5 ;
281 to 500 First 32 32 2 o
+ Second 32 64 6 7 :
501 to 1200 First 50 50 3 7 ‘
Second 50 100 8 9 f

Nuts aﬂd Bolts ?

The sampling acceptance, and rejection of nuts and bolts g
will be according to WAPDA Specification P-19, '

TEST METHODS '

Visual Examination

The test samples shall be examined visually for the
following:

Visual Examination

Examination ; Defects
Material Not as specified in relevant
clauses.
Construction Not ~f the shape given in
. relevant drg. A
Finish' Galvanising not proper, presence

of burrs, black and bare spots,
dross .and projection.

Verification of Dimensions and Weight

The'binding dimensions of the material shall be measured
and welghed and shall be as shown on the relevant approv-
ed drawings subject to the tolerances given in clause 4.4.

Assembly Test

One structure of each type shall be assembled completely
in the shop to verify the dimensions and suitability
for field erection. Reaming or unfair holes shall not

P=139:80.
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be permitted and only a reasonable amount of drifting
will be allowed in assembling. Poorly matching holes
shall be cause for rejection,

9.4 Chemical Composition Tests

9.4.1 Laddle Analysis

An analysis of each heat of steel shall be made by the
manufacturer to determine percentages of the elements
specified below. This analysis shall be made from a
test ingot taken during the pouring of the heat. The
chemical composition thus determined shall be reported
to the purchaser and shall conform to the requirements
specified'in clause 2.2.1.

9.4.2 Check Analysis

9.4.2.1 Analysis shall be made from finished material represent-
ing each heat or lot. The chemical composition thus
" determined shall not vary from the range or limits
specified in clause 2.2.1.1 by more than the amounts
specified below, but the several determinations of any
elements in a heat may not vary both above and below
the specified range.

- For Mild Steel For High Tensile Steel

Element Under ~Over Under Over

the Limit the Limit the Limit the Limit

Carbon .03 .04 .03 .04
Manganese .06 .08 .08 A2
Phosphorus - 01 - 01
Sulphur ; - .01 - ,01

[

9.4.2.2 In case of an approved specification as refered to in
sub clause 2.2.1.2 the chemical composition and .
tolerances of the approved specification be applicable.

9.5 Tensile Test

The test shall be performed in accordance with IS0-82.
9.6 Bend Test

The bend test specimens shall stand being bent cold
through 180 deg. without cracking to an internal dia-
meter of the specimen as prescribed in clause 2.2.3.

P-139:80.
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9.7

9.7.1

9.7.2

10
10.1

10.2

11

11.1

11.2

11.2.1

Galvanising Toest

This test shall be carried out on arl te: - us parts
complying with the following reguirvrements .

i
1. Weight of zinc coating

2. Uniformily of zine coatin:
3. Adherence of zinc coating
4. Embrittlement tests

Test samples for determination of compliaunce to the
tests specified sliall be performed in accordance with
WAPDA Specification P-82 and shall be taken from each
lot. The lot shall consist of a quantity as specified
in the relevant specification.

PACKING

All material shall be suitably packed to final destina-
tion. Heavy pieces such as legs and large cross arm
members may be packed separately or in bundles of not

more than 1000 kg. with all pieces in the bundle having

the same mark of the same structure., All bundles of '
angles shall be securely fastened at three or more loca-
tions with galvanized steel binding straps not smaller

than 1x20 mm of 1350 kg. tensile strength, .

All small pieces such as bolts, washers, plates and
other small fittings shall be packed in strong wooden
boxes with a gross weight of 50 to 100 kgs. The boxes
should be strong enough to withstand rough handling.
Bolts of different sizes and lengths shall be packed in

. separate bags before boxins. Groups of packages or

bundles may be packed in t - same wooden boxes. In =
general, separate packages less than about 50 kg. each ngﬁ
should not be use:d,

DRAWINGS _ L

The contractor will be supplied with single line dihgram .
indicating the various dimensions, angle sizes used,

sizes of ‘bolts used, type of steel and various strandards/
process to be followed for fabrication and galvanizing

of the structure.

After placing of contract, the contractor shall submit
for approval, the following drawings based on singile.
line diagram provided in the clause.

Shop Details Drawings

The detailed drawings shall show shop details including
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of dimensions, shearing, punching, bevel cutting,
bending and identification mark and weight for each
membey .,

11.,2,2 Erection Drawings

Erection drawings showing each member with its identi-
fication mark, location and position of the outstand-
ing leg of angles, number and size of connection bolts
and all rerection details,

11.2.3 TFooting Installaticn Drawings

Footing erection drawings showing each member with its
identification mark and number and size of comnection
bolts, and all dimensions required for the proper set-
ting and positioning of anchor bolts or stub angle
footings with relation to the centre, of the strcuture.

11.2.4 Bills of Material’

Bills of material for each tower shall show the quantity,
kind, size, length, weight and assembly mark for each
member, including bolts, washers, plates and all fitt-
ings complete for each structure.

*x * Xx * * %X % %

P-139:80.
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SPECIFICATION P-u2: 81 T
(OS¢ Ne.  €669.50%.5) C ' o AR

" © LINC, COATIRGS

0 FOREWORD
%%! €.1 . Thip specificaticon has bcen orepared by the Desian Department
'}H_ ' B of Power Winy, <APDA and lays down spacificativn [ov protece
a e . tive zlnc couinga applied on iron and 'srl'e:-'_el.. :
i 0.2 : ‘nhis ptandard (0 intended oniy for thé vuxprsa of procurement
! t . of materlals and does not ingiude the provisions of = contract.
g e B3 ' . 'I’his_ standard iz c-ub} Act oo r‘e'rz,qiicn.. reviziong as a.nd when
.'ﬁi S required, T S s e e el L
% ' 0.4 ‘- Phie ppecification is mainly h2ead ou ASTM A. S0 and A. 219,
—Wi | A.153.68, A, 154.55, A.525.67, h.121.66, B 2613, RS 43¢ 1961,

covers, deadend clamps etc. -

ig ‘ ' ¥ la The -naclficntion lays doen tost for the zine coohings willeh hns

G ' "bean dapoglitsd either by Hot Dip methoad or by Niactredapaolt

2 3 . .Method on ti> articlas as classified helow., It 2190 covers the
o : weight of zine contings which shall he required pry 2gquare meter
ey ) of the puriace area or Ltn thicknoss.

% : ) ,

! Claseificaticn Dagexiption of axticles
’ : Claes A-Fabikjcatnd . Pabricated products Zrom 1u11ed, pressed

' f ' -y ‘i . producta and forged stesl shapes, chahnals, angle
o ¢ ' iron, T shapes, platas, bars and strips
§§ | ' ' e.g. structural poles, %tubular poles,

' vipas, channels and angle iron for
i Platformsz of pole mounting transformars,
'Ei_' 4 p Nt ”anacltors and voltags requlatoxs,

N lattice steel crosi Lrdcker atc, -
" Class B-Castings Caskings, iron, malleabis iron oand oteesl.
Ea Class C~Roll~d preassed RBallad, premsed and forged articles guch
! and forged as ilnsulator ping, anchov-sbackle, eye-
% articles ‘nutg, clamps, cotter pins, thimbles,

. Class D-Muts znd Nuto, bolts, washers, nalls, rivets,
) bolts atc. gurews and similer articles.
Class E~Stea) Wires Stael gltrvetural stranis, ftenl wire

stranda for ovarhead transmission linas,
Juyd, measengery, £puy wixes, tie wiren
and barbed wiras

PR S AT 1)

- Clags F-Steel ghaete Stael shoets of all types Avd gizes
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2 '13  &ﬁ§E§IAL" o
?.1 - The: zinc psod in electzo- ~depogsitine and hot Aip gal

. vanizi o
cbe 8lab and shall conform to tho ng shall

Fellowing ehemical compositlcnxf‘q‘
\.'

. . I"_ead Max ' 1.6 percen:: | &
A - Iron Max . 0.05 pesaont.
’ : : : 'Cadmiu.m Ha.x : 0.50 prrecnt
. Zinc Min _ 98,0 perceul:
J ,-:_ HEIGHT AND THICKNESQTOF ZINC COATTUGS

3.1 5". The weight of zine coating by hot Qip method «n various articles
" 'shall be ae per table~1 helow or nihrkuee specified in tho
teluvant gtandards.

T?\BLP‘ L WEICHT Q8 ~JINC. CONITINGS
4 A

A Vit of Zinc Coating
" Qlagsification Descripticon of arvicles Individuall Averaga of
: . ' : samples Y 3 samples

am/sgm X gm/sgg.

.-

Claes A = - Fabyivated producin fropn
- Fabricated rolled pressed and forged

Products - steel shapes, ¢hannols and

- angla iron, T-ghapes, platns
barn and-gtxips v.g. atruc=
tural poles, tubulay polas,
pipnr- chann=l and angle
iqu far platiore of pole
mounilng transfovmers,
capgcitors aud caltaga
regylators, laitice steel
crogearm brackei etc.

L §) Wheﬁ the thicknu«t of steel

4 is I mm to 6 nn 550 810
© ) 6mm and heavier material : 610 700
148 P;pe for servmce-mar' ‘only 350 400

v} Distributien transfrimer
gstation hardvnie & =ross-

) arm braces, 450 . 500
Class B Cantings, cast iron malle-
Castings - able iron and steed 550 610
Claﬁé'c; Rolled, pressed and forged
Rolled, pressad "articles such az ancher
"and forged .shackle, eye-nutn, clamps,
articles ootter pins, thimhles,
. covaxra, Jdemdcrd ¢ .imhn ohe,
1)  4.75mm ond over in thickness'
and over 200mu in lenglh 550 Glo

T e S T v, 7
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15y undee 4.5 ww in thicknesa . : .
and oynr 200 wn in length. 380 460

111)  200umn-snd upder in length

|
P and anv thivkness ; 330 400
: iv) Hardware ¢ aarvice*mast;
_ather ‘than pips, lnsulator
pins & D-shackle ascembly 450 . 500
Class D Y JJLL~, nhg arsd drive screws
Nutg and ' {ov=ir ‘9.4 mm In dlameter)
Bolts otc. and zisilar avricles, trans-
niusian tower bolis, =
wyghove 5 mm and over
in thiek.ees, 305 380
11)  de<ewn and boalte (9.5 mm
T ey opnden - hae diamater)..
wivare, naiss and slmilar
apfi-ian, washew, undey
A omm dn Whalnosus, 280 305
Class E Sleel MWiras
' Thn wﬁ.nht o =ine acating on staeel structural
ztyan®, nheel wlin z2ttnd for overhead trane-
migrfon linar, uys, messengers, spur wires and
tin wirnﬁ 7or similar purposes shall be as undex: -
Shrandad wire Height of =zine
) _ h( _ﬂ_;‘L1zmn i " coati.ng (gm/sgry
3,20 to O a0 45
(T Rl Do e s : 60
N 0.40 o J.BO 90
0.59 Ve 079 120
.75 ton 1.00 150
1,00 ko .82 _ 170,
1.86 ke 2.00 _ {200)
el . ..2,01 te 2.50 225
B R R e e 280
.01 teo %.00 275
RO} 2wl laversy - 300
£1)  The ainiweam veighb of zine cecating in gm/sgm on
barbed wires ohialt he as undort
din mm
. _ . 2.5 {includivrg ~ud ehova " 250,00
2.0 ka3 2.4 nn : : "200.00
.5 ko 1.9 an ' 1500.00
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3.2.1

3.2.2

)

Class F Steel Shects

The minimum weipht of zine coating in gm/sqm on
nitlvanized sterl sheets shall be as under:-

Average of Min. single
Coating class triple spoy test spot test
2.75 ' 716.00 . 610.00
2.5 640,00 550.00
2,25 564.00 490.00
2.00 = 503.00 427.00
1.75 427,00 366.00
.50 350.00 305.00
).

.25 commercial 274,00 244 .00

‘Thickness of Zinc Goating by Flectrodeposit Met hod

The minimum and._average thickness of zing coating, except threaded
parts, by electyaderositing oa stee) artlcles shall bhe as under:-

Coating class Local thickness  Average thick- Application
. {1mn) ness (mm) conditions
, Class'Q,." 025 .038 Qutdoor '
Class H 008 .013 Indoox" T
. % ' i
i,

The mipimum and average thickness of zinc coating on threaded parts
of steel articles shall be as under:-

! Diameter (mm) Averagso Chickness -  Average thfckness
rinimum_(mm) maximum (mm)
1.50 to  6.00 0.005 0.0065
6.01 to 12.00 0.0065 0.008

12,01 to 20.00 . 0.008 0.010

" One gram of zinc per sguare meter of surface, based upon mathema-

_ tiecal _c¢alculation, shall correspond to a ccating thickness of

. 4¢lol-’?
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TEST METHODS

Welght of Zinc Coating on Galvanized Sheels

- Test Samples

Test specimens shall be (50 i ©.25)mm square, except for material
narrewer than 50.mm wide,in which case test specimens shall be

of such a length that the arca of the specimen is 2500 sq mm.

When it is not possible to sucure a specimen of 2500 sq mm in area,
a smaller size may he used imt it Ls rccommended that a specimen
of not less than 1,300 sq ma Le used.

The specimens shall be clean, they shall be sashed with solvent
naphtha or other sulftable solvént, then with alcolol and dried
thoroughly.




4.1.2 Test Method

. 4.1.2.1 Reagents

1) Antimony chloride saluition: -
Disealve 20 grons of sz 0, or 32 gm of sb Cl3 in

1800 wl of HCL (sp.g. 1.19)

4.1.2.2 Weigh the spec{wcns ohtained in accordance with 4.1.1 to tha'

. nearest 0.01 ¢. Alter welghing liwmmerse each specimen aingly in
a4 poluticn made by adding 5 ml of antimony chloride to.100 ml of
HCl (speciric groyity 1.19) to cover the specimen and allow to
remain thorein untill vha volienc avolution of Hydrogen has ceased
and only a few bubbles nrae balng =volved. This requires about 18-
¢ 30 gce. . .Tho same! solukicn may be used reopeatedly until the
time regquired for stripping becomes inconveniently long. . The -
tamperatura of tha gtripwing solution shall at no time excesed 38 C. .
After stripping, wash the soecimen by serubbing them under .xunning
water, dip in hat water ewd wipe or blow dry. Again weigh the

* specimen to the nearpsit 0,00 g.

4.1.2.3 Calculaticns

B
L grems on the anuplown; to £ind the welght ok Zine ‘dost=

k). oL Tha loss in wolght xepresgnts the weight of ginc coating

ing pav g wai»; procegd ans {follows:=

Loss in wt in qremg x 106

Wt of cuating.in grams RZr Gquare ~
. A

mateyr of stecl suriaga.

Where A = heen f alyipped camplo in sg mm

© Weight of Zinc_poatiqg:oﬁ“GalvanizédEWire

p=

*»

4.2.1  Test Sample

4.2.1.1 The specimens of galvanivzad wire may be of any length ovar 300 =,
ot preforably. sbont 600 pa, Whevo a continuous Length is not .
avallable, shories specimons totelling 300 m=n but preferahly 600 =

shall be useqd. .

) ' _—— ° ~
e ¥ IR .
- ; LI

»

4.2.1.2 The mpecimen mhall he clpared by washing with solvent naphtha or
other suitable solvent, then rilnsed with Alcohol and dried

thoroughly.
Tent Melliod

4.2.2.1 Test mathod shall ba the samns. as describad in clause 4.1.2.

4,2.3 Tegt Resgults

4.2.3.1 cCalculate the weigh% of zinc snating as follows:

Ao i 1 Lt I
R L
<o
[ %
[ ®]
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- 2
wherg C = Wt of »:n¢ coating in gorams per sgm .
Wl = Origina’ weight: of specimen in grams r
'”2 = Weilght of stripped specimen in qgrams
M= a conztanl = )958
) 4 e diametuor of stripped wive in rm
4.3 Welaht of Zinc Coaking on Articles Covered undor Class A,B,C&D

4.3.1 Test Samples

Samples for weiahl 6f ccating-determination, shall
ke grlected in acuonrdance with clauvse 6.4 or as
. gpenitind in the relevant gpecilicatjon.

. 11) In tho case of throaded ackticles, such as bolts
and screws, thae determination shall be madce on a
porticn of the article thot docs not innluda

i)

any thread.

iii) The opeclimmnr shall be cleanand by vashing with
. solvant naphtha or othar sultahle solvent, then

v
"y,
2,

rinsod with Alcoinl and dried.

[

4,3,2 Test Procaduro

!
The prccedure shall be the sniuee 2as deacribed in cl

suse 4.1.2.

bl
uy

4.3.3 Tast Results

Determine the total coated arca of tho gpecimen to the nearest 5

sq . Alternatively for spocimoens of uniforn thickness of base
matal, such as pilece of plitc ol pipa, deterr.ine the average thick-
ness of the specimen to the nearest 0.25 mm.

-

.
e
3 LY

4.3.3.1

te

l‘ﬁi
L

£

4.,3.3.2 Calculation

the weight: of zine woating by using the formula:

Caleculate
W - W
c = "2 oy
N

Whare. C = Wt of zinc cnating in «e/ggm of suxface

. W, » Origipal wt of spacimen in grams

-

g

Weight of stripped Epecimen in grams

W ol
2 e
= Qoated aroc of the spacimen in sq om. .
= A constant = (1070400) :
i o Illg
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-4 ; : ) C
o (b) If the apscimen has a uniform thickness of base metal, . .-
- i the weight of the zinc coating may be calculated using .
. the following formulg:- _ o )
- . S e
C v —————"w %xGRr3Z _ R
¥y : IR SR VIR
Whera C o Wt of zinc couating 4in gm/sqm.of'théjsprtéce_if”'
wl,a "Original welght of the specimen in gr:an'u:"E ' '
W, = vlelght of gtripped specimen in grams
G = Thickness of stripped apeclmens in mm
Z @ ;A constant = 3935 ‘
-}s; 4.4 Test -ur Thicknese of Electryndeposit Coating
» 4.4.1 Microscopic Test
The thicknewus of coating shall be determined on cross~sections
taken perpendicular to the significant surfacee by the micro-
scopic method descriked in the methods given below.
4.4.2 Test Sceclimang
7 o 4,4.2.1 To determinn complianee with a spacified minimum thickness of
i electrodeposited zina, sectinn tha specimen at one or more signi-

ficant suzrfaco where:such a mininum nay be expected.

4.4.3 Test Method

. ¢.4,3.1  Hold the. specimen rigidly and in such & position that the surfacse
: ' _.to be teated is perpendicular to the flat surface that 1s to be
A by - B . .,9round and polished (A deviation-of.L0 degrees from normal intro- -
S ' v .. duces an error of about 2% in thickness). The pieces may be plate
' Y o firat with a relativaly thlck ccating of copper to protect the
"5* odgas during grinding anrd polishing. .On zinc dsposit the first
layer of copper from a cyanide sclution after which, if desired,
‘an acida copper solution 'may-be used.-. ' '

jlt?- . 4,4.3.2 Grind and polish the gecilon to be examined by regular metallo-
i.. graphic methods, using puccessively finer abrasives the last being
i - no coarser than 500 mesh. Poligh zine ccating with minimum pressure
; in the direction from the hard basis metal to the sBoft coating, and
i alternatively at 45° and 135° angle to the plated surface,
4 © 4.4.3.3 Then treat the surfaca in such a manner as to obtain the naximum
¥ . : . ..contrast between the coatings and the adjacent metals.  Obtain
_fﬁ_ such contrast by etching alther the coating or the adjacent metal
j o _ " by an appropriate reragont, 8uitabls etching is desirable aven
1R . When =& contragt axiste, since it willVvyemove any soft matal
< that may have epread over a hardar metal. :
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4.4.3.4 The follewing Lypical reagents are sultable for etching plated
- coatinga: - .

Chromic Acid {(Cr 031) . 200 g/Litre
Sodium Sulpiiate Naz 504 15 g/Lictre

4.4.3.5 Measure the thickness of coating at any desired point on the
: exposed section by cithsr of the methods described below:

1) -Measure the thiciness with a fllar micrometer
ccular that has bLaen calibrated in ordexr o
dotermine the value of the unlt scale division
against a scala graduated so accurately that
the error will not exceed 2% for example, the
scale may be graduatad to 0.0l nup.

ii) Project thae image of the specimon especially of

.- those gpecimens nhaving-very thin coatings,at .
a known and properly calibrated magnificaltion
on the ground-glass fucusing plana of theo
camera of a mptallegrxaphic mleroscope. Measure
the width of the projectel line of doposlt with
a ¢graduated ljnear scale¢, the reading divided
by the magnification whall give the thickness
Df the coatlng

4.5 Adhsrence of the Co&tinq Tari

4.5,1 Galvanized shaetd.

4.5.1.1 palvanized steal cheeta shall withstand a bend through 180
T any direction withoyt flakinu of coating on the outside aurfaca.

4.5.1.2 The sample under teat shall bo grlppcd in a nand operated vice
o with smooth jaws and 'shall bo bont.through 180° over a mandrel
twice ap thick as the sample if wolght of zinc coating is equal
or more than 525 grama/sg.m. The samplo shall be folded over a
mandrel equal to the thicknass of sampla if the weight of zinc
coating 18 .less than 525 grams/sg.m.

RPTI Ep— e

4.5.2 Galvanizsd Wire

4.5.2.1 2Zinc coated wire shall be capable of being wrapped ar a rate not
" exceeding 15 turns por minuteo in a cleage helics of at least two
turns around a cylindrical mandrel equal to three times the nomi-
nal diameter of wire under test, without cracking or flaking the
zine coating to such an extent that any zinc can be removed by
rubbing with the bare fingers.

4.,5.3 Articles covered under Clasp A, Clags B and C - Heavy Materials

4.5.3.1 The pivoted hammex may bo Used te determine adharence of zinc coat-
ing on rteel products 8 mm thick und heavier covered under class
A, B and C. This vast is applicable to flat surfaces only and
shall not be used on round and curvad surfaces. The hammer used
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shall. confovm to fiy 4. Tho hanmer blow shall be controllaed
by Llnwpfhw ~r helding the pivoted base of Lhe handle firmly

) cn-a heriznatal surface of the galvanized.member and allowing
Fhe 1oanarny head Lo swing freely through an arc from vertical
position n strike the horizontal surface. As illustrated in
£ig 2 L test ehall coagict of two or mexe standaxd blows
forming ra-allel impressions with 6.5 mm spacing along a common
axis so located khat no part of an impression shall be closer
than 13.0C s o the' edge of the member, Removal or lifting of -
‘the coatiny in tha area betwsen the impressions shall constitute
failute. hn oxtruaded ridge less than 3 mm wide shall be dis-
regucded.  Thoe speaimen eball be toﬂted in azveral places
throvnghoot 1t tength.

4.5.4 ﬁlflrlﬂr cnvﬁrvﬂ uander Clags A, Class B and Clasgs € =
kmgtl and T‘nh !ﬁLcL{an‘.wn - i .

4.5.4.1 small and light materials which are liable to deflect or deform
undoer Hhe hammex Vilow and curved or round artleles which cannct
be hiwnered preprriy aleuld be tested by this method.

4.5.4.2 The adliernice of zine wonking Lo the surface of the base metal
6hall be debaorumined by ‘cutting or prylng with a stout knife,
applied with congiderable pressvre in & wanner tending to remove
' ] a portion of tha wvowting. It shall only bo poeoible to remova
amall partlcleg of the cdoating by paring or whittling and it phall
nol: he pegsible to penl any portion of the coating so as to expose

the bane melal.

4.6 Uniformity of Coatigg Teat
4.6.1 Teast Salution -

4.6.1:1 The copper sulphata., rnlut:ﬂn shall be made by disseolving approxi-
mately 36 paria by wnzvht of dommardigl copper pulphate crystals
in 100 parte by wolght of Adetilled water. Heat may be used to
complobte the malubinn of cepper sulphate crystals. If heated,
the sglution ahall K allowed to cool, The solution shall then
be agitated with an exkress of powdered 'cbpric hydroxide Cu  (OH)
akout 0.81 gms/litra of solutlon. The presence of an excess of
cupric hydroxide will be shewn by tho sediment of this reagent
at the boktom nof the vessel. The neutralized golutlon shall be
allowad to stand for 24 hour and then filtered, or dacanted.

1.6,1.2 The tast selubtion shall have a sgpecific gravity of 1.1B6 at 18°%c.
To adjust a solution of improper epecific gravity, add distilled
water when the zpacific gravity 1lg high, and add » copper sulphate
- solution of A higher speecific gxavity when the tasgt solution 1is
low in spz2cific gravity.

4.6,1.) Wire spacimons ehall Le tegtgd in a glass contalner at least SOmm
' in ineide diamoter for 2.5 mn dia:wi%e and smaller, and at least
75.0 mm Sn insidn diamaymr for wire larger in diameter than
2.5 mm-d;a. The container ehall be filled with fresh test solu-
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. tlon to a dapth ©f &t losast L00.0 wm., This quai:iby ‘,.- s0luw "t

ot fgtipn shal) be uzul for th¢ wilnmuitanesus tonting of one ro seven
e L - tegt speelmena. Thae solution 2hall be dlasarded aftex omplas
-tion.of the &nst and fres=h nu1uL on used [ any additional

:flLtects.

-'<‘~. R

« 4 6 l 4 Foz tentlng articles okihew. thin wire, the quantity of copper
sulphate solution raquirad for each test yill depend &n the

‘;‘T”ftﬂf;_supe:ficial area of the test specimen and the weight of coating. -
STt 't U The' quantity should not be less than 40 ml pa2r gm of zing coat-
o covar lhe &Gpeci- .

ci.nq_,on‘t.he specimen and stiall be sufflcisng
.men g0 that the top surface oY tha soluticn is at lesst 13 mm
abova the top of the section of tha apecimen under test. Tiha
aolution shell be discarded after complot1~n ¢f the test and

t;ash solution uszed frr any additional tee: ‘

M

_§.6.2 7:Tast',amg7ew R Eg

_4 6.2, 1 The apacinau- selacted for Lest shall ha fxee from abresion or ;i

_;:j. . -cuts in the zinc coating, cicept these which may occur during '
"5t manufacture or the preparation of the specimen Iox tocting. B

Py

K2

e Specimens of wire may ve hond straizhtened.

4 6. 2 2 Tha spdcim“n” shall ba c¢leaned witha volatile orgenia solvent - .
o ‘such as vicbon tetrachlorids, gaaoalina, or benzene, then rinsed .

"’:’. ) wlth &lcohol, angd finally, thoroughly washed with clean water V)
,_‘_:-;s © and wiped dry with elean co:.t.u& clc-Lh Tost specimens shall be’ !
- { brouqht to a temparature of 137 ‘. 21%c prior to lrylinning of '

e gt thq tast- :.-"

4.6.2J3 Abnormal cases moy avise when, by reason of unusual suvirface
conditiona, the copper sulphate solution will not act normally:
on the zinc coaking., Il thexe L5 any question of abnormalitcy
of parformance of teak spocimans, Che specimens shall be dig-
‘carded and new <pneg soloclad. Th« new specimen shall be cleaned
t e ..in_alcohol, rinsed and Wijed dry'and ‘then immersed for 3 minutes
alg- . in a solution congisting of 1 part by volume of armonium hydroxide
.. Asp..gravity 0,90} and ninn pavts of water. The specimens may be .
\. . - scrubbed with cotton cloth during this immersion. After cleaning
cvthe npecimons shall be washed and wiped dry and then tested in
-lccoxdanca with tha pro» :duxo leds down below,”

Gl

0.6.3 | Tagt Method

.
4 6.3.1 The tasL speclnen shall be imngersed in the copper sulpiata
solution, which ghall ba wointainad at a temperature of 16 to

2 20%C. The specimens shall xamain in a2 fixed position in the
... . " solution for excrt 1 mimate. £ a ) minute dip is specilied,
. it shall be given to the specimens after completion of all of
e . the 1l min dlp. There rhall be ne aygitation vf the solution

) . during the immeision-period and the specimen shall not be allow-

: ad to touch eaclht other ov tha rides of the cohtalner. aAlter
e . each dip, the specimenn shall ho washed immediately in the
S . rinsed water, and a fibrx brlstis Mrush shall be uvaed to remove

YO MO O N - o A 700

-
s
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4.6.3.2

4 -6 . 3"."3 .

‘quired to ba fully immersed in the test golution.:

any copper deposit that may have formed on the zinc cnating.

", Before returnirg the specimrne to the test solution they shall’ '

be well drained of: ewcssq vinge water and wiped dry with a
clean cloth.

.

Succengive dipn of 1 min. ecach shall be continued, with wash—-
ing and wiping of tho tost specimens after. each dip, until -
the specimens have withitood the required number of dips speci-'_
fied {in tahle-1I or until the and peint has been reached,

TABLE-IT: WEIGHT OF COATIHNG AND NUMBER OFf DIPS

"Ne of Dips
1 minute half minute

gmfsq'n .
300 and above 4 -
270 to 230 3 1
240 tao 209 3 -
180 to 2239 2 -
140 't 179 1 1
S0  to 139 1 -
15 ko ae - 1

A recommended device for holding test gpecimens of wire in a .
fixed pogition ig ghown in fig 1. A almilar device may be used
for helding ppecimens of other esmall articles that are not re-
Specimeans

that are completely fwporsed may be suspended by a strims.

ﬂ”Visual Inspectinn

" "“he galvenized surfaca shall e free from such imperfection as
T lumpe,

uneven coatinge, blisters, griteéy areas, uncaated spots,
.ash and flux incluslong, globules or heavy depesits of zinc which
will Lnterfere with the Lntbndoc use of the material will not

" be permittad.

Following is the list of defacts} thelr significance and posgl-
ble remedien:-

Ground for

Condition Causcg Frecommended Actions K
_ Rejection
Dare Spots Tlaint, grease or Check cleaning Materialsg
oll residues particles may he
Scale wx rust Check plickling accepted

resldues

Rosidual welding
glag

Broakdown of pre-

flux conting
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Dlast~clean welds,

Avoid ceated rods.

Check preflux and
drying conditions

where bare
spots are
In accora-
ance with
clause
4.7.2.
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. ‘:fihlumlnium conknut
- of bath too high

: 1
- Reygulate alaninium
aJditions

 pazti¢}e9 , f
: !

o

"Lumﬂinasa Withdrawal spond
- and Puns  too high

*Cold" galvanlg= ...
ing bath 3

Delayed run-off
from seams, jointe
» bolt holes, etc,
~ Articles in cop-
tact during
withdrawal.

Koap articles

Areas layer
check carry-over
of plakie salts,

;'f~?3Jwﬁ';;Rollln§ defesks dn' Cheuk steel oupply
e -i " basis staal . o "
- Articles in'c&ntact Kaep 2rlicles
duxing galuan}zing scparatod, ¢
- ,General. .Analysis or ngigi— Check steal asupply Material
" .Roughness nal gurface condi- ' may bno
e tion of. stael, aceepl.ad
_Overpickliné ' Reduce pickling pggvided
R use inhibitox. adhesion
. n : : is good and
High galvanizing Adjust galvaniz- deqgrae of
temperature and/or vy conditions- roughness
long Srmergioh e e ...lg pot too.
time. g ' critieal.
- Plmples ITEntrappad droés " Avoid agitatlon of  Material

with final-
ly disposed
pimples
covering
noct more
than 9,5%
of the area
may be
accepted.

rritove work slowly
lncreaage, tempera-

ture

Rtatnove work slowly

separated

Materials

of c¢lass ADRC
may be accep-
ted whereas
of class D,E,
I veiected.

Flux Steal flux bBurnt
Inclusion on during dipping

_Suzfaca,xésidums
on gtesl

"Flux picked up
from top of bath

Raefraghh oy renew
flux blanket

Check stoel pre-
paration

Skim ‘befora with-
. drawal.

Materials
shall not
be ancepted.
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4,7.3 Articloes covercd undex clsan b & F shall be completely frce

' from uncoatad spots, Howevrr Huall loecallzed uncoated spots
on fabricated prearad, Jaruosl and casted articles cavered ‘under
cluna A, B & Cpeuy be dgnored vpto moximum of 0,254 offthe
total area. The arca of such individual spots shall not exceed
0.5 squars wn,  Uncoated spots shall be patehed with galvaniz-

ing repair paint.

4.8 Embrittlement Toehs

4.8.1 Galvanized Anale Task (fer _zzzle frone only)

4.8.1.1 Tes@_Réqpirmmegig

i) he elziveriur messured in accordance with
4.8.1 % }) shall not be lass than 5
"Axcipt AR s@ecified in paru 4.8.1.2

i1} Wihen the apocimss deap noi ghow 5 peroent
slongation, ths r~duction in thickness shall
ha wpasuerd L ¢ rcordance with clause 4.8.1.2
(ii}. The sum ~f the percantage of alongation
plus the aviavidh: rexcentage rsductlon of thick-
neae shall pot 32~ Lless than 10,

pEE 4.8.1.2 Test Procedurs

ror dotevminitg the olongation after firacture,

a 51 mm gauge length (Pig 2} shall be prick-

’ ponched in ke mitdin of the edgqn of the

- vertical leg of tha angle eslong a.line para-

Y . -~ 1le) to its’ lovigth and cantred diractly under

T " the hole. After the test, the sum of the

" ' distance aleng this line Erom each punch mark

. ' to the corvespordlng adga of the fracture
shall bg measwosd to 0,25 mm with a flexible
seale, and tha percantage of elongation cal-

b culated. For sracivonr under 13.0 mm in

: o T RSN aEE O thdas Th which 'the distance from

' ' the adge of tha hole to thae edge of tha angle
3 ' © 4g less than L0 ma, the elongation shall be

[«

z measured over & 25 rm guage length.

i)

< i1) For detormining tha percentage rxeductlon of
Y thickness after Cractura, the roduction shall
i . o . be measzured with a ball point micrometer at

: . _ o " the 1 locations lrcdicated in filg 3; namely

e {a) outer side of hole, (b) inner slda of hole,
e ' . - . - {c) midile of. ler. Tha perecentage reduction

£ of thickness shall bs calculated on the basies
Ly of the original thickness of the angle and the
¥ - ~swerage of the throe valves at a, b and c.
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ild) The leligkh 0f the Lo aeimen and the dis-
tance hotrrean the rn,:ar t3 arx shown in the
follecwi:ni takles—

. Length

! Lntwesn Minimum
Length 0f angle L {nun). gupporta  length

: L :

L (mm) L, (mea)
Upto 100 ma incl. ' 356.0 457.0
Over 100 pvu ko 15Cam incl, 508.0 6l0.0
Over 150 rma o 200ma lnel. 762.0 915,90
Av) . the kJnd of holz, punchod sub punched and

reamed, o1~ driiled, shall 'be' that employed
. in the fabilcated material which the specimen
repxenents.' The dimensionsl values, diameteor,
and location of hele, shall be not less than
v those employed i1 thy structuyal detalls,
Caxe shall 2 talen noit +«o place the hole
near stamped ox relled _ in-identification
‘nlarks, i .
v} The teat shall be masds upon galvanized speci-
" mens bavina a terrarature not helew 60° and
not over 38N L when bantad,
vi) The test may Lo made in a univorsal testing

¢ machine, vy by othar means guch as a press
or bulldozer with tho ioad appiled sliowly.

4.9.2 . Bmbrittlement Tesls for Matarlals covered under class B,C & D.ﬁl

s

4.3.2;1 The test is suitabls fos galvanized steal hardware of such shape,

'

and size that permit kending such as bolts, tower steps, ingu+’
lator clevises, braces, rods ets. Glamp ons end of the articla.
in a vice and band thé othar end Laroagh an angle of 90 desgree.
of ‘about a diaraetex crual to tha dila or thickness of the article:
under test. A suitable lergth of p‘De may 16 used as a lever wwo
assilst bending. - Tha auxticls after bendlng ghall show nd cracks .
on the outaide surxface of bend. If such a test is made on .
threaded articles, it shall be nsde on un-threaded portion. 1In
case of campletely thrrmadad articles, the threads shal) be
removed and the 90 degrees bend shall be about a diameter equal
to the raduced diameter of tho article.

4.8.2.2 Castinga and eteal harduare of wtuch mhape or slze that they do
not permit bending, mxy ba struc™ a sharp blow with a hammer
of suitable welght, If tha materisl is not embritted, it
should not crack under nuch a blo... However,if 'the article
is tested to denstruction, a whike lushrous, conarse brdin
appearance of the rasuliing fracturec i3 indicative of embri- .
ttlementc and shall be cauze Eor rejection. : .
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" TESTS

stoizanee shndil o sarried outk as per tabhle - IIi-
Tests

Tegta ou 73
below or ochuthnQ cuasi Cead ju the celavant a2tandand,
whers aprlicahy'a are wari~t 'of,

.

TEEEs DN GAY VAT SING

TAITY-T10

e e —h e ——— e & 44

R i T -

1lass Class Clars.

' Articles gal~

TEST SAMPLEZS = ACORD 1T an PESCTION

The manufacturcer =pell crevido all necessory facilities including
testing equipment for cavvvihg out tests free of cost to WAPDA.

- The cost ~f test seuplas festroyed during tests shall be borne

by the manuafacturnr,

The WAPDA reprerantatiives sball bave access at all times while
work on WAPRA's sonlract Js Leing performed. The manulacturer
shall afford the AFDA reprezentative all reasonable facilities
.to satisfy him that thes galvanizing is being furnished in accorxd-
ance with the prewifica! bon,. . .

For visuval inspoction, arxticlss shall be greoupnd into lots and
.test spacliens «hall be pelected from a let at random in accord-
ance with table-¥l, If the mazber of dofective units does not
exceed ona, the 1ot shall Le accepted. If the number of defec-
tive unite excwedn two, the mntire lot shall be rejected., In
case tha defectir: haing two, another sample of dovble the
quantity given in table-IY¥~ shall ba selected alt- random and

-the tezt repeated. 1In caxe of any fajlure frem the zecond
selection, the rntire lot shall be rejected,

Test Bpacimenw_irhm cath g ' for detorminetion of compliance
to tha tesnte rnerilfisd 4n el; vio 9.2, 5,3, ™.t and R.S ghall
be taken frem each lot, Tha lot shall conslsk of gquantity
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Test wlaes A C1‘55 vanlized by
A n © » M o clectrode-
e posit method

Vigual ) ,
Ingpecticon t ) Q U 0 0 ¢
vt of zine
coating(on hot.
dip articles) 0 ) 0 0 0 o] X
Thickness o P R L
zine ¢onting: A« ! ¥ P4 X X v
Unitormityr of ’

-.epating tent 0 g, 8] 4 0 0 X
Adherence of
coating tank 0 L ' X 0 o 0
Embriltlemenl,
test ) ol 0 G 0 X X X

Page 101 of 188



R-Ch &l

JAE PIZTTUEAILD a1p IV 03

saoge mmnnunmwm se aues 8Yyy sq TTeys Buridwes xoj aanpsosoad YL

:0ﬂu¢0ﬁuduwmw

st uo 9'g soauTd rod S® TIOD
yoes maly Ind ag [reys uemidads
IS93 PUV Q07 YOoES WOII pol
~53196 3q TIeys s{Yo> o1duwes ¢

COMUMUMMMUWQM SYU3
36 g*g * 1o a9d se TTOD Yde2
TLZI 30D g [IPys usamydeds
IS23 pUP JICT YOwd wWOIF Pl

TOT3ROTITOBAS STHR

30 G4 osmed Iod SR TJOD YOTI
Wox3 3INO o I[eys suswydads
1893 pue 301 YORS WOIJ P
~39978s 3q TTeYs S333ys aydwes ¢

: *uoT3ROTITORdS
! sTy3 3O §'g esney> xaod
se 170> Uyoma wWoXy 3N oF
ATRYysS suauroads 3583 pue

307 45¥6 O3 PI309TLE

RS 1-TY

5T J2A30THM
TIM Ut BY 0001
IO BZTE Dues

£380oys gz JO §381YS Q0

"Ss®T ST
I2AYDTYA STTOD
30 Wroy yr 2z1s
SWeS 30 IIATM JO
busT uwT wy py

Bl NI PR T
3tsodepoainsie Ag
S8I2TIIE pacTuRATRY

H pue O €5e1d ‘¢

‘B392Ys
1981s pIzIuRATEH

J sse7ld ‘¢

‘939 soxtm butpuiq
E2ZITA peqIeq “‘sasts

-D2T0s 2q TIBYS S{TOD OTIXTE ¢ W oq TTTUYS $TTOO ITCmEs ¢ TR 01 Ic STIEO 00T 1393 pozTURATEY
W q BSETS ¢
s37un € esTen ¢ SITER € S3ITUR 001 £3TUR QOg TbuUST uT wI 00f
? : Uyl 27030 F D
: ‘€'Y EF2YD IEpdh po
B LG fles] S3TD2TIIP 350D
: .pue pabroy ‘passsad
‘PRTTOxX ‘pojeotagel (1T
oITUT € S3TUn ¢ SITUN ¢ sITUn 00T. saTuUn 000l “tabuey ur mm po: _
' ’ uTLy oxowm 3ou g T )
'g'Y SSRT> Iapun po
-I2A0D 58 1973Iv 3s°ED
pi® pobioy ‘passeaad
. . ‘PaTTOL ‘PRIROTIqEL (T
. a3? D0 ’g 'y ssery -1
3§33 buijzeond ) sbut3yeod DuTs, 10
. ISV 30 SdulIdYDE SSaUNDTIYI A0 ISI] uoTy LaJsuy
. u
Y adawm Taqag pue J3iturojtug Butziuwaieh Jo *3IM feastA 31 oradradsaq TeTILIEN
. 'S 23TdHYS 30 "OR _

I

AT -37gv!

Lt

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026

Page 102 of 188



as specified in LALLe-Y 0! below or as ctherwise specified in
the relevant rouecification. If any sample falls to comply
with the requiromants laid down in this gtapndard, another

. sat of samplen as per tnhila-TV' ghall be taken from the re-
maining lot anj t2st -repeataed. In case of any failure in
the second set of samples, the whole lot shall be rejected.

6.5 Test samples frop ieets or cojls (Class E,F) for determina-
tion of weight of zinc ceating ¢hallt he obtained as followst,

1) When =ul from coll, onc sampla from the centre

and two samplea fiom heth ends of coil shall
ba token.
ii) When cut From siiges, onhg pample from the ceantre
and two samples from dlagonally opposite corners
EEEN Cee - y. & shall he,t?kep5,””h”“hw_ L
6.6 Test specimens froin each sample shaets and coils for determina-

tion of adherence w»ind uniformity of coating ehall be obtained
ags follows: !

i) When cut from coil, sample shall be selected
from one end of the coll.
iH whén cut from sheet, sample shall be taken

From one corner of tha sheet.

7 PASSIVATION TREATMENT

7.1 zZinc coatings applicd by electrodeposit method shall be givgn
full passivation treatment for mayimum protecticu from corrosion
Ly the following process.

7.2 The zinc plated copponents shall be well rinsed, then immersed
for 5 to 10 seconds in a paszivation solution of following
composition:

sodium dilcihconite 182 g/litre
Free sulphuriz acid® - -6 mk/litre

After passivation the ccmpoiants nhall be well ringed in running
water and then drxied in worm alr.

7.3 Passivation process other than one specifled above, may be used

subjact *to priorx approvul by WAPDA.

Encls: Figures 1,2,3, 4 and table IV,

im‘::ﬂ'
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SPECIFICATION P-162: 81
(UD€ 621,315.52)

; ' BARBED WIRE

B

PAKISTAN
WATER AND POWER DEVELOPMENT AUTHORITY

DESIGN DEPARTMENT, POWER WING
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SPECIFICATION P-162:81

BARBED WIRE

AMENDMENT NO.1 DATED: 5TH JANUARY, 19%89.

1. Delete 10% minimum elongation in 250 mm

from table-l under clause 3.1.
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 SPECIFICATION P-162: 81
(UDC 621.315.52)

BARBED WIRE

FOREWORD

This standard specification has been prepared by the
Standards and Research Directorate of the Design Depart-
ment (Power), WAPDA, Lahore.

This specification is intended only for the purpose of

procurement of material and does not include the pro-

visions of contract.

This specification is subjeect to revision as and when
required.

This specification supersédes PD-7¢ on Barbed Wire,
SCOPE

Barbed wire is used on 11 kV steel structures and 11kV
reinforced concrete poles for anticlimbing purposes.

MATERIAL
The base metal of the barbed wire shall be of gocd commer-—

clial quality of steel wire made from steel produced by
the open hearth, basic oxygen or electriq furnace process.

DIMENSIONS, CHARACTERISTICS AND TOLERANCES

The size and characteristics of the zinc coated barbed

‘wire shall be as given in table-I.

TABLE -~ T

- N i K 0
Nominal diameter{iMinimum break-{MinimumiNet weight}Shape
of zinc coated {ing strength {elonga-fjcf barbed §of Barbs

barbed wire. isingle wire jtion infwire on 0
] g250 mm feach reel {
Cmm .. ) . Kg .. gy Kg 3

2.00 o 115 . 10% . ... 50 Round

The permissible variation from the nominal diameter of
barbed wire shall be + 0.13 mm.

The averalje spacing of barbs shall not exceed the speci-
fied spacing and no individual spacing shall vary from

1
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the specified épacing by more than 19 mm, when measured
form the edge of one barb at the strand to the corres-
ponding edge of the adjacent barb.

4 CONSTRUCTION REQUIREMENTS

4.1 The barbed wire shall be formed from two strand galvanized
wires complying with the requirements of clause 3 twis-
ted together with an approximate lay of 50 mm, with four
point barbs spaced at 100 mm intervals as shown in Fig.1,
The barbs shall be wrapped around two strand wires once
and round a single strand once, making in all, two turns
round the strand wires. The barbs shall be. wrapped
around the strand wires by a method which preventso
slippirg to expose the four barbs approximately 90~ apart
in a plane at right-angles to the strand wire. The point
of the barbs shall have a length of 13 + 3 mm ang shall
be sharp and cut at an angle not greater than 35 to )
the azis of the barb.

4.2' The barbs shall be made from 2 mm dia galvanized steel
wire complying with the requirements of clause 3,

4.3 Splicing of individual strand wires by means of a wrap
joint or an electric butt weld is permitted, before
galvanizing. Not more than three joints shall be allowed
in one length of wire on the reel.

4.4 Splicing or joints shall be made in a workmanlike manner, ﬁ
5 GALVANIZING
S

A The wire shall be hot dip galvanized in accordance with
WAPDA specification P-82 "Zinc Coating". The weight of
zinc coating shall be 200 gms/sq meter.

5] FINISH

6.1 The gin¢ coated steel wires shall be clean, smooth and
free from harmful defects prior to being stranded

7 SAMPLING, ACCEPTANCE AND REJECTION

7.1 Each consignment shall be divided into lots containing
50 reels in each lot. A sample of 5 reels shall be drawn
at random from each lot. -

7.2 The sample shall be subjected to visual examination and
verification of dimensions. If the mumber of defective
reels is one, the lot shall be accepted. If the number
of defective reels is two, another sample of 5 reels shall
be drawn at random and subJected to tests. If the cumber
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of defective reels is again two or more, the lot shall -
be rejected.

7.3 Specimen shall be cut from all the reels selected as
- per clause 7.1 for galvanizing testi and: .breaking: strength
t and elongatlon test. If one specimen fails the lot shall
be accepted. If the number of failures 1is more than one,

.\ the lot shall be rejected.
' 8 TESTS
. The following tests shall be carried out:

1. Visual examination

2. Verification of Dimensions

3. Galvanizing Test

4 Breaking Strength & Elongation Test

9 TEST METHODS

g.1 Visual Examination

Barbed wiré shall be visually examined for defects given
below in Table-2.

TABLE-2 VISUAL EXAMINATION

Examination ..~ | ... ... Defects
1. Material Not as specified
2. Constructlon Strands not unlformly twisted, Barbs

not sharp, not tightly wrapped and
uniformly spaced as per clause 4.

3., Finish Galvanizing not proper

9.2 Verification of Dimensions

The dizmster of individual wires shall be measured at
four different points on each reel. The measurements
shall be within the specified values with the permissible
variations given in clause 3.

9.3 Galvanizing Test

l The galvanizing test shall be carried out on individual
strand wires in accordance with Wapda Specification P-82
§ "Zine Coating".

ST
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9.4 ~ Breaking Strength & Elongation Test
The breaking stréngth & elongation of individual strand
wires shall be tested using sultable Ten51le Testing
Machine.

10 PACKING AND MARKING

F S

10.1 The barbed wire shall be supplied, on wooden reels. The
reels shall be made from high quality wood and shall be
of sound construction, as such shall be able to with-
stand the usual rigours of transportation and handling

)

in the field. :
10.2 There shall be only one length of barbed wire on each Q
' reel. _

10.3 The manufacturer shall provide the follow1ng markings on E
the outer side of flanges in a legible and 1nde11ble '
manner,

1. Wapda Specifieation Number o : 3
2. Manufacturer's Name or Trade Mark
3. Serial Number of the Reel _
4. Address of the Copsignée _ -
10.4 The manufacturer shall stamp the foldowing information -

on metallic plates which shall be nailed to both sides
of the reel.

A
. 1. Size of barbed wire : )
2. Net weight and gross weight in Kg. -
3. BSerial number of the reel. F
10.5 .Both sides of the reel shall have an arrow marklng indi- .
cating the direction of rokling. =
Encls:  Fig. 1. 4
_ =
<

! :
' <

B

e
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SPECIFICATION P -104: 76

]
- - !DANGER AND SIGN PLATES .
f“ i :'._ : ;
e . 1

. PAKISTAN _
WATER AND POWER DEVELOPMENT AUTHORITY
'DESIGN DEPARTMENT (T&G) POWER
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DANGER 4D SIGN  -PLATES

EULNDNEHT NC. 1 MATED 12TIi DECEHBER, 1981

1. Clause £.2: a Delctc the folleowing words in 2nd
and “3rd -kine:

Lf % galvanisinf ancd thermal shock'. -
- ’ b)jﬂgd clause 4.3 1ftv¢ Plauqn 4.2 as

[ under: »

, | | : "Clause 4.3 Thiee.random smaples of |

L _ danger, aumber aud phase'.

B nlates selected f¥om o lot

of 1000 units shall be aub—
Jjeected to resistance to .
thermal shock test. Slmllarly
three randcm samples of fix-—
: tures shall be subjected to
{ galvanising test. If two or
more than two units €ail to
meet the .raquirements, the:
entire lot shall be rejected.
If one unit fails another ;
group of three samples shall
be sclected at random from. .
:he smume lot and ahove tests.’ |
repeated, Il any qample from
the scecond group tails, the - |
‘entire lot shall bLe rﬂJncted".

€.
AR

E
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SPECIFICATION P-104: 76

DANGER AND SIGN PLATES

O FOREWORD

:ﬁTfﬂé Standards

0.1.  This specification has
' | Department (Power)

and Research Directorat ¥
WAPDA, Lahore. -

0.2 - This speciflcation
procurement of mate
ot the contract”

!_[the purpose of
. nclnde the provision

fssped in July, 1965

rary, 1972 a product
; 's—subject
1
1.1
lines. It. also cove
danger plates.-“...
2
2.1 \ Materr.a:" .

- 2,1.1 The danger and sign plates shal b ade of high grade
. © sheet steel of thickness ¥ AR

2.1.2 The fixture for danger plat&
manufactured from mild steel.

Iﬁaud“33lxﬁishall be

2.2 Vitrecug Enameilznq

2.2.1 .The danger and sign plates shail be enamelled on both
' sides and they shall be thorcughly clemux!before enamelling.

2.2.2 The enamel shall be of even ihlckness, ‘reasonably free
from cracks, patches pin holes__bllsters and shall have
a uniform gloss 7 e '-'suw“fi. '

[ P T
2.2.3 Number c¢f Coats of Vttrequs.gnamﬁﬁ Three coats of’
' vitreous enamel shall:be.applied on.the danger and number
" plates. The first coating of blaek onamel shall be
" applied ou bath sideés ofithe plates ‘The Other two coats
1of white v1treoua enamel . shall be,appl;ed on’ ‘the front
side of the plates only,“w . \'. S

P - In case of phase. platgs, three caats ot vitreous enamel
La shall be applied. The flrst coat of the black enamel
" shall be applied on both’ sides.’ - The other two. coats of
red, yellow and blue colour shgllibe'applied as specified
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on bOth#fﬁa§$bfffbe ﬁikte{'

2.2.4 Letfeﬁtng“'Th ‘1gttering both of English and Urdu on the .
danger;plates shall be red snamelled and the sizes of i
the le{teri_ o thall be m& given in drawing No.PDW/DF-205. £

..The, dangeﬁ‘ayﬁbol .shall also be enamelled in red colour
qband 1ts sizc.ﬂhall be. as marked on the drawing. . Z

The heightnot ,dttering far "Number Plate" shall be 75 mm
.&nd the width: hall be 28 mm. The letters shall be
i'gg rom. each other. '

2.3 . _:'Danger Plgf‘x

© 2.3.1  The danger pltteushall be.vitreous enamelled and made of .
high grade sheet steel of 1.5 mm thickness.

2.3.2 The size ol the plate shall be 260 x 200 x 1.5 mm and
‘shall be manufaéturod.in according with the drawing No.
PDW/DF-205. The holes &hall be provided as shown in the
drawing. .- - - & .

2.3.3 The danger plates shall be marked with the voltage value .
i.e. 11000, 33000, 66000, 132000, 220000 and 500000.
This marking Bhould appear at the place shown in the
drawing. "y .

[

2.4 Number PLa:e-, 3l_; ;;; ;_ - i, 3 .

2.4.1 The number plate'&hall be of 200 x 150 x 1.5 mm size and ;
shall be made in accordance with the drawing No.PDW/DF-207. !
Two nos holes shall be provided as shown in the drawing.

O

2.4.2 The code of the lina and thehtower ‘pumber ishall be red {
enamelled and ehall be prov%ded s Sp601fled The code !
and tower number shewn on tha&drgwﬁng are only for
reference.‘ ;' . g ; R r

* o

Pr—

'2.4.3 The assembly of the nuMber andvdanger plate to be flxed
' on the tower has also heen shoﬁhzln'draw1ng No.PDW/DF-207
for reference. _ : .
: %
2.5 Phase Plate - ;;

2.5.1 The phase plate shall be of llSmm dlameter with a hole
of 12mm diameter as shown 1m theidlaw1ng PDW/DF-207.
These plates shall be red, blue and yellow enamelled as
specified. - S T .

2.6 Figture for Dgﬂger‘Plate:

2.6.1 The danger plate fixture is to he supplied only with 11KV
& 33 KV danger plates and shall be manufactured in:
accordance with the dimen81en3“glven in drawing No.
PDW/DF-206. L
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2,6.2 The fixture shall be hot dip galvanised in accordance
: - -with WAPDA .Specification P-82, The average and minimum -
weight of coating shall be 610 and 550 gm/sq meter
';1respective1y. This corresponds. to a thickness of 0.086mm
- and-0.077 mm respectively. The holes shall be drilled
hefore galvanising '

2.6.3. The flnish of the fixture shall conform to best commercial
- : ' "+ " practice. The galvanising shall be completely free from
N T . lumps, blisters, uncoated or porous spots, black spots,
B dross, flux or other 1mperfect10n. : ”

T o 2.6.4 Four Ncs bolts and nuts shall be supplied with each fix-
: : : .. ture as shown in the drawing, in accordance with WAPDA
Specification.P-19 and plain steel washers shall be

,supplied in accordance with WAPDA Specification P-20.

ey e
P

2.6.5 .Bolts. nuts and washers to be supplied with the fixture

: shall be electro-galvanised in accordance with WAPDA
Speclficatlon P-82. The minimum thickness of coating
shall be- a? follows:— : :

AT

o | ~ Local thickness ~0.025 mm
| | aAverage thickness 0.038 mm
3 TESTS

. 3.1  The following .sample tegfs shall be carrxed out on the
et : samples selected for teSt1ng as per clause 4.

- iy : o _11 'Vlsual examinatlon o
f}- a - _ :, . -2} Verlflcatlon of dlmensaons»-
S '3) 'Galvanlsing ‘test (on fixture only)

' '4) Resistance to thermal shock (vitreous
' enamel flnlsh)

4 SAHPLING ACCEPTANCE AND REJECTION
a 4.1 Danger number phase ‘plates and Prxials offered for
. -aecceptance shall be divided ianto lots containing upto
1000 units in each lot. A sample of 50 units shall be
drawn at random from each’lo¥.

4.2 - The selected samples shall be subJected to the v1sua1
: ‘examination, verificariomnr of dimensions, galvanising and
thermal shock tests, - If the number of defective units
is four, the lot shall be agcepted. If the number of
‘defective units is more than five the lot shall be
rejected. If the number of defective units 1s faive,
‘another sample of 50 units shall be selected at random
-and subjected to tests. 1f the number of defective unlts
" is again five or more the 10t shall be rejected and if "
the number of defectlve units 1s four or less the lot
shall be accepted '
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TEST METHCDS

Visual Examinaticn

" The plates and fixtures shall be vlsually examined in the

light of the following table--

TABLE -~ 1 VISUAL EXAMINATION

Ezaﬁination!_.: Defects

Construction Not of. the shape given in drawinge.
' Any crack on the nuts, bolts

Material Not eof proper materzal.-

Finish ' Galvanising cf bolte, nuts, washers

and fizture not. proper, presence

of black spots, bligsters, fluz,
droge, un-coated areas or any cther
defects. Bolis and nuts, rusiy.
Threads marred., The plates rnot
proper?y ¢namelied, presence of
eracks, patehes, pin-holes, blisters
cr any other defeat. Lettere and
.numbers broken or not properiy
enamelled.

P

Marking Missing or in-complete.

Verificatisns of Dimeneions

Dimensions of the danger, number, phase plates and
fixtures shall conform to those given in drawing No.
PDW/DF-205, 206 and 207 with allowable tolerances as
marked on the individual drawing. Any variation from the
specified dimensions shall constitute a defect.

Galvanieging Tegt

The galvanising of the bolts, nuts, washers and fixtures
shall be tested in accordance with WAPDA Specification
P-82 "Zinc Coatings". The weight/thickness of coating
shall conform to the values given in clause 2.6.2 & 2.6.5.

.Resistance tc Thermal Shock

This test shall be carried ocut by subjecting the test
specimen to radiant heat so as to reach a steady tempera-
ture of 185 - 195°C in about ten minutes. The temperature
shall be measured by means ¢f & surface pyrometer in

. contact with the top surface of the heated part of the

specimen.

Remove the radiant heat and within 5 seconds quench the
surface with 1000 ml of water at 15-20°C direct from an
aspriator or other comtainar through & 5 mm diameter tube,
the end of the tube being 150 mm above . the centrs of the
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heated portion ¢f ths test specimen. The flow rate of
water shall bs adjusted té 10 ml per second. It is ¥
convenient to mark. the test area. to ensure that the water
is correctly applied. Dry the plate, replace in the same
peosition under radiant. heat .source. and .repeat this
procedure .until .six cycles have been completed.

Asgessment of Resulits. After subjecting.the test speci-

men to the above test, the vitreous enamel surface shall
v be considered to be resistant to thermal shock provided
:ﬁ; . that the enamel shows no signs of flaking off or c¢razing.

6 MARKING AND PACKING '_,_ ' o

6.1 Danger plates & number plates for 68 XV linee and abcve

The danger plates..and.number plates shall be packed in
strong wooden boxes containing 100 plates in each box.
The. packing shall .be.strong enough to withstand the
rigours of transportation by rail or road.

" ol

N 6.2 ' Danger plates & rimtures for 11 & 33 KV plates

b The danger plate/fixture shall be packed in strong wooden

- boxes with 100 plates/fixtures in each box. The packing
shall be strong.enough to withStand the rigours of
transportation by rail or road.

6;3 Phase Plates

‘i;f : ' -The phase plates shall be packed in. strong®wooden boxes.

AT . Each box . shall contain 200 phasé platesi: The paesking
P : “ shall .be strong enough.to withstand the rxgours of
transportation by raill or road.’ -

6.4 The packing box shall carry the Iblidw;ug‘markings:

Iiﬂy - (1) Wapda Spectfication number
. (2) Product Deseription with voZtage rating
e e in case of danger pluzes
.,ﬁﬂ' Ce (3} Manufacturere’ name or crade mark
_TH E (¢4} Number of items in the box
_? {8) Gross weight in kg
L (6) Address of consignee .

6.5 Marking

6.5.1 The plates shall be marked clearly and idelibly with the
wording '"WAPDA'" in red enamel as shown on the 1ndividual
drawing in case of danger and number . plates. This
marking shall be white enamelled in case of red, yellow
and "blue phase plates. The wording "WAPDA" shall be
punched on the fixture. The size of lettering shall be
12 mm in each case. -

S : Encls: Drawing No PDW/DF-203
R PDW/DF~205
PDW/DF-207
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SPECIFICATION p-:§5:89

11,000 VOLT CAPMCITOR BANES
AND COMTROL EQUIPMENT

FOREWORD

5]

0.1 This specificatior, has been prepared by the Standard
and Research Ditectorate of Design Department, Power
Wing, WAPRDA.

0.2 This specif jcarian is intended for the procurement of
material Apd 40eg not include all the necessary pro-
VIT0NE i5f 5 - <Atract.

U.3 The stecification For 11,000 Volt Capacitor Banks and
Cenbact Switchgear was first issued in 1582. Later in
L2z its amendment Wo.l was issued. The Specification
G4 Switchgear was mainly based upon P-44:79 Specifica=

Lon for 11,000 volt Metalclad SwWwilchygar. F=44 has
&ince been revised twice and ak present its I9B7 edition
15 in force. Thus the changes in P-44 are required to
be lncorporated in P-18&5. Recently Capacitor Switch
conforming to Specification P-1B5:89 has been introduced
Lo control each 2.4 WVAR Section of the Capagitor Bapk.
Wecessary changes in bus bar sizes and confirgurakiaon
have been made to accomodate the Capaclter Switch. The
ravissd edition, incorporates besides other addition/
alteration, the Amendment Wo.l dated December, 1982.

0.4 This specification is subject to revision as and when
= required.
1 SCOPE
B I | This speciflcation covers materials, ratings, character-

lekics, construction detalals and tests for capacitor

banks and control SWitchgear to be installed in sub-
stations.

1.2 R Capacitor Bank shall comprise of the following:

W

1) Capacitors of 100 or 200 kVAR rating
i1) PRacks for mounting of capacitors

: 111} Expulsion tYpe fuses for protection
of individual capacitors

L¥) Bus work, inszulation and mounting
arrangemenk

Vi QOther accessories,
The =ize &Elstandard rack shall be 2400 KVAR., Racks

Shall be capable of being assembled together to form
larger single banks.
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The specification for pawer Capacitors are covered
separately under WAPDA Specillication P=T74:82.

Yol The Control and Switching Equipment shall comrise of
11V indoar switchgear alongwith necessary relays and
dccessories for switching ard protection of capacltor
banks. cables for connec tion with the out-door capa-
Citor banks are not inclyged.

2 SERVICE CONDITLONS

2.1 Climatic Conditions

2.1.1 Atmospheric Conditions

1€ may Be assumed that the air is pot normally heavily
Polluted by dust, smoke, corrosive or flammable gases,
VAPOULE or salt. Howaver at certain timeg ©f the year,
severe dust storms may be experiended. Fine dust
Particles are present in the air and these a. e despo-
sited on exposed surfaces.

2:le2 Ambilent Temparature

Maximum 50
Haximum mean aver any

24 hours §5°¢
Hean in any year 30°¢
Minimum -10%

2:.1.3 PRelacive humiditymay range upto 100%.
The maximum value of the ambient temperature and humi-
dity however do net sccur simultaneously. During the
monsoong high humidity Ray parsist for many days at
a2 time.

2.1.4 Altitude
Installation upto 1000m above sea level].

£a2 Supply Svstem

2..2.1 The capacitor banks shall be suitable for installation
in A.C. supply g¥stem of the following characteristics:

WNominal System Voltage 11kv
Wominal Valtage at

Grid Statiens LL.5kv
Rated Voltage L2kV
Frequehey 50 Hz
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GENERAL EQUIRSMENTS

The capacitor banks shall be supplieq A8 complete pnits
in factery assembled form ar in knock down candition
wWhich shall &e assemoled at site of erectisy. The

unit block rating ghall ma 2400 kvAR and shall he
SUupplied wien Froperly sized bus barsg, NECESEATY insy-
lators, unit earthing switeh QOr separate 2arthing kit
and other BQUipment as detailed in Clause 1.1,

The capaciter banks shall be erected outdoor in tha

SWitchyard. Tha Capacitors shal] b8 cannecked through
ratalclad SWwitchgear panel ta 11kV bus bar of thae
installed sub Etation for automatic Ewitching of the
Sapacitor banks. This switchgear Panal shall he eracted
Next to the inconing pansi and busbars af both Jointed
together such thar Lo gpach incoming trarsformer, one
capacitor bank fecder js avallable,

General layout of the banks ig given in Qrawing Ha.
POW/DF-3813 Standarad SwWwitched Bank Capaciters are 2400,
3500, 4200, soog g 7200 kVar.

Racks Capacitor banks shall he ewWwlitched on for improv-

ing 133/66kvV side votlage sq that the Epecified wale-
age level he Baintained. The Capacitor banks shall he
SWitched off beyond certaip voltage level, por thie

PUrpose voltage ang Lime sansitive automatics switching

controls shall be usad. The equipment datails are
given in claysge da3 .4

Capacitor banks shall be designed for the

follewing
lnswlation leve]:

1] Ratad lightning lmpulse
withstand voltage

i1} Rated one fifute power
frequency voitage (rmg} .. 34V

The minimam clearances shall ba as L

Fhase o Phase

Phase &g ground

The capacieer banks shall ba Stpplied with buile in
SArthing switech or s sgparate Sarthing kit ta 255ura
Malntenance Persernal safiety while Working on ar around
CRpacitor banks, The built in switch 5hall be mounteq
on capacitor mounting frame and operatable With 8 hook
ELicH. The design of the E2pErate BAarthing kit ar
built inp PETLRLIDG switeh shall be Provided by the ranu-
fder documentg,

Page 127 of 188

nt | © 2026
e-Pak Acquisition and Disposal System (EPADS) generated document |




q SWITCHGEAR PANEL

§.1 The switchgaar shall ba of tha indoor type meadnt for
autematic switching of the capacitor banks. It shall
gensrally conform to Wapda spectfication P=d4:87

except AS mentioned herein.

4.2 panel Components

4.2.1 Each panal shall comprises the follawing eguipment:

1. Ope CLEculk BEreaker

2,  Three gurrent transformers for over
current protestion and metering

3. lpstruments

4. Relays

5. lNooter

§. Cable Termination Fad

7, Siynalling Lamps OR/fOFF Indications

;A Circull Breakar

4. 3.1 Genaral

4.3.1.1 Circuit Breakar shall be of 25 KA breaking capacity.
It shall be triple pole and all the thre= poles shall
be coupled so as to aparate gimultaneously. The
breakersshall be vacuum or sFé types. The breaker
ghall be draw out type guitable Eor i ndoor installa=
tien.

4.3.1.2 The breaker shall be capable of interrupting the

reguired cange of capacitor currents without restrik-

ing and allow capacitor currents to persist without
making serious actempts at interruption until suffi-
~isnt eontAct saparation isg reached which 18 able to
withatand the recovery vyoltaye twice &s highh as syatem
valtage at half cycle afber the first surrent PAMSE .

4.3.1.3 The breakers shall ha suitable for Electrical and
Machanical Switching gperations as under:

1. Electrical: Swikching operations at
rated load : 10,000.
2, Mechanical: switching operations : 10,000.

4.3.1.4 The closling gprings of Lreakers shallb B charged by
an AC motor raked at 240% BAC.

4.3.2 rharacterisgics and Ratings

The breaker shall have eha followlng characteristics:

1. Current rating 630 Amps
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2. FHated Valtage 12 kv
3. FPrequency a0 Hz
4. Capaciter Switching
Current 200 A
3. EBreaking Current
Symmetrical 25 kA
€. Making Current 63 kna
4. Rated one minute powar
fraguency withsktand
volktage 36 kv
8. Ratad Lightning impulse
Withstand voltage 85 kv
9. Operation Duty G-3ImR-CO-3Imr-C0
L. Total maximum break
cime 6 Cyclas
8.3.3 Euaharq
4.3.3.1 The busbars §hall cenform ip general to clatzes
of wapda >pecification P-44:87. The slre of busbars
ENdll be 2x100%10 #o that they can be jointed ko the
incoming busbars etandardisad vide. Dwg: MO .POR/TS~-1630
of P-44:87,. 7Tha busbar connections and joints shall
be as detailed jin Dwg: No., PDW/CF-397 of P=-44:87,
1.3.4 Yoltage and Time Sensitive Contrel

4.3.4.1 The voltage and time SENnsitive automarie Capacitor

switehing centrel shall be oFf sBingle pole typa,

mounted and suitable Far installation in the switen-

9ear instrument compartment on the frent door,
scale and range of operations shall be guitakble

ewltching a 7zg0 kVAR capacitor bank. The aAccuracy

$hall be 2% of the full scale. Selactor SWwitchez ghall
be provided for manual or automatfe DEeration throu
"Automatic-Manua]™ And Opén=Neutral--lose Ewitcheang.

4:3.49.2 The voltaga EERELElve control ENall measure 133

line voltaye and ag function of thas gdantity contral
the relay which ipn turn shall operate the witchyear,
ineg reiay shail he ELEct:anlcai:y controlled with an
adjustable time delay. The instrument ghall alse
orovided with adjustable band WiCth range for setting
Ewitching IN and oot voltages so that litEla variation

ia veltage shall not Caute hupting.

8 AC and a curreont af &
secondary voltage of tka BT & Cf respec
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4.3.6

g3 .62k

§.3:6.9

4.3.8

211 the panels shall have svercurrent and earth fault
protection which shall be provided by means gf dnverse
induction type relays wikh o overcurrent elements
and one earth fault element. The relav shall have
three instantancous elements. The relays shall con-
Form to clause 14 of Wapda Specification p=d4:E7.

The capaciter unbalance darsction relays shall be
suitable for operation from a 5 Amps secondary of the
bank pautral current transformers. Tha relays shall
be of 2 steps type. the first step to give alarm on
the failure of one capacitor unit and the second sLep
tq trip the breaker on the £ailure of tha second capa-
cltor unit.

Tha aeutral unbalance protecktion schamo for the capa-
~itor bank shall ‘consist of double star with neutral
connected to the current transformer as shown in Flig-2
or's shall be mounted at & guitable place on the
etrycture and shall operate the relay described in
Clause 4.3:5.3.

current Transformars

The current transformers shall conform 1in ganaral to
clause 15 of F-44.

For overcurrent protection and metering the current
transformers shall have 400 /200/5=5 kransformers
ratics.

The sutdecr capaclteor bank pegtral current transformert
chall be totally epoxy-resin covered or porcelain
insulakor type and corpletely weather procf. The
primacy current rating shall be 50A whereas che second-
ary current shall bes SA. The accuracy class shall be
p20. The characteristics af insulator shall be &as
follows:

Hin creepage distance # 300mm
pry arcing distance = 150mm
pry one minute FowWar Fzagquency withatand

valbage = 36KV
Ligating impulse withstand wvoltage e SLkV

voltage Transformers

The voltage transformer ghall not be supplied. The

secondary voltage of 110 volts AC fromk he existing

yoltage transformer in the suhstatlon ghall be usad

to operate tne ipstruments and relays on tha switch-
gear panels of the capacitor banks.

Instrumants

The switchyear panel shall be provided with tne Foliow=
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ing instruments:

1. ©One voltmeter U0-15%kV with selector switch
2. Three ammeters 0=-250-500 Amps, one in each phase,

$.3.9 Control Wiring and Termination

the control cable and switechbsard wiring cable shall
conform to Wapda Specification P-100. The minimum

6lze for voltage and current clrculits shall be 3.5 24,
mr and 4 sq.mm respectivaly. Phe wirs colour code and
termination méthod ghall ke as PeT clauze I8 of P-dd:87.

S.3.10

|%

ircuit Connection

tach panel shall have positicn for cannalcticn to out-
door capacitor bank through twe 240mme cables per
phage. Space shall be provided for above cable cannee-
tion with dry termination.

4.3.11 Tesks

The switchgear panels sHall be subjected to type and
routine tests as listed in Clause 22 of P-44:87. Car-
tified typo test reports may be accepted ia lisy af
the sctual tesk.

5 STRUCTURE FOR CAPACITOR BANES

= | Géneral

The mounting structure shall be of extendable unit
canstrdction, each unik being suitable for 2400 kVAR
Ccapacitor bank with provision for mounting of fuses,
cable terminations, insulators and rigid buses. Th
layout of the capacitor bank shall gonerally ba in
Accordance with Drawing Wo. POW/DF-383. The manufac-
turer shall offer alternate suitable design subject to
approval of Wapda.

< T Material
All parts of the bank Etructura shall be rade of hot
dip galvanised steel sections having the Folleowing
characteristics:
Tensile skrength 41=56 hqum?
Min. ¥ield paint 23 kg/mn”
din. elonsation 203 on 200em
gauge langth
i LORsStruction Reguirements
2. 3.1 The sto2l structures shall ba of bBolted Lype congkruc-
tion and desiyned with sufficient stiffening and cross
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pracing to adegquately perform their functions undar
maximum conditions of leoading and wind pressure of 150
150 kgs/sgm without any' vibrations.

5.:3.2 All steel parts including nuts and bolts shall be
hot dip gelvanised in accordance with Wapda Epacifi-

cation P=82:. The average and minimum weight of
zins coating shall be 610 and 550 gm/sq meter respact-
ively.

L R The capacitor bank ®hall generally be constructed in
accordance with drawing No. PAW/DF-383 and shall
meet the following regquirements:

i} Centre to centre distance 250 mm
of the capacitor unit

ii) Minimum mounting height of  2500mm
the capacitor unit
(bughing top)

1ii) Minimum height of the busbar 3000=m

Tha steel structures shall be subjected to the follow=
ing tests:

i} visual Examipation

3 iiy verification of Dimensions as par approved
manufacturer's drawings.

iii] CGalvanising tests as per Wapda Specifi-
cation P-82.

iy) Tensile Teskts as per IS0/R-82.
[ BUS BAES

6.l h set of three round of rectangular bus bars ol 383%
IACS electrical conductivity copper for conmnection to
capacitecrs shall be previded. The siza of bus bar
shall be S5 per dwg. No. POW/DF-383 (revised).

6.2 The manufacturer shall design the bus bars and joints
so that temperature rise at joints and copnactions
ahall not be more than 40°C and shall submit all such
design details with the bid.

6.3 The bus bars shall bs of sufficient machanical strengt
and rigidly supported over lnsulztors as to withstand
mechanical ferces resulted from the short circuits.

G.4 511 bus hars shall be insulsted to prevent flashovers
due to lizards and small birds etc; preferably with
heat ehrinkable tubing of polyclefins. Snep on FVC
or eguivalent material covers shall be provided at
all joints and connactors. The thickness of insulatic
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50 K 25 K
Dry one minute power freguency 33KV ISKRV
withstand ‘.’L";',I:.;'l;;_' ta grouand
Wat one minute power Ereguency 30KV TRV
withstand voltase to ground
Temperature riss at rakted curcent 4070 iiﬂd
Fuse linx ratinmg 30 B io K

"
oF-
]
jos
= b

1 tests shall be cerried out in accordance with
= lication IEC 544%.

T 4.2 Certiried Type test reports may be accepted dn 1lisu
of the actual tests.

A

A S Ail fuses shall be subjected
Wapda at the manufacture&rs wo

3 TECHUNICAL DATA AMD DRAWINGS
B.L The manufacturer shall include in his cffer cofplate

engineering and test data with complete dimensional
drawliogs,; showing Eront, side and plan views of +he
complete capacitor bank and eof individual parts All
leading dimensions and clearances in millimeter
shall also be indicated.

-
L =
= E.l

=

Encls: Drawlng MNae. POW/DF=383 (reavisad)

1":'“ =
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ghall be such as to withstand at least twice the
rated voltage continuously. The manufacturer shall
supply mechanical and glectrical characteristics

of =he insulating materials.

o5 811 bus bars joints and connectors shall be tin oF
gilver plated.

.8 The bus bars shall be capable of being extended with-
aus difficulty on eithar side and provision shall be
rade for withstanding expansion and contraction of
the bus bars and connections Cus ko yariations 1n
temperatura over a range of 80°C.

2 EXPULSIONM EUSE

1.1 Tha =xoulsicn fusa for protection of the capacitors
shall be cutdoor type and shallbe manufactured and
testad in accordance with IEC publication 549 and 282
and the reguirements listed hersin.

7.2 Congtructional Reguiremants

e B The fuse shall gensrally be constructed for installa-
t4ion on switched capaclitor banks as shawn in general
arrangement Drawing Ho. POW/DF-383 (revised).

Tt The design of the fuse shall be guch that blewn fuse
is indicated and shall be datectable from the ground.
Also there shall be no possibiliky of tracking and
fFlmshovers during its life tim=. The fuse length
ghall be replacable type.

T2 8 Tha contact design shall assure positive contact
engagensnk and shall be ein or silver coated. The
minimam thickness of silver coating shall be 20 microns.

T.2:4 rhe terminals shallbe made of Copper or brass materials
and tin plated.

T:2.5 The standard fuse link for proteccion of 200 kKVAR
capacitor shall be SOK and for 100 kVAR capaciteor shall

ha 25K. The tima current characreristics of the fuse
links shall be supplied.

1.3 Ratings

The Fuse shall have tha following ratings:

50 K 25 K
Kominal woltaga 11.5 KV IL.5 %W
patod contipuous current ED Anps 25 Rhmps
mated interruption current 5000 Amps 5000 Amps
Impulse withstand voltage to groumd 35 kV 35 kY
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SPECIFICATION P-134: 2007

ALUMINUM TUBING

0.2 This specification is intended for the procurement of material and does
not include all the necessary provisions of a contract.

This specification is subject to revision as and when required.

1 SCOPE

11  This specification describes Aluminum tubing for use as busbar in grid stations.
The general intent of this specification is the supply of material equal to or
superior to those actually described herein.

»  MATERIAL
Bl §

24 The tubing shall be made from high co \fivity hard-drawn Aluminium
in accordance with 1050 serial alloy 55.2 for tubes with 40 and 63 miri
outer cia.. The 3'SES tubed SHdo)ébould be in accordance with EN 573-1

waving physical and imiectianic ﬁ?operﬁes asperENSFI-3. EN 755-1:2:68
fiaemng a degree of purity of r ass than 99 percent

v i

Description Value : Value Value
[ Outer dia_mm ) 06 90 /[ 101.60
Tensile strength Rm | 10 k e 25.48 2
(i) ' _ G/ min - kg/mm
02 Yield s(reT:gm
Elongation (min) | 6%
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4  REQUIREMENTS !

' of uniform thickn.
41 The tubing shal be commercially 0und, &1 dges st ro‘:;?eﬁ _
throughout. It shall have smooth surface s o |

and there shall be no cracks or burr

5 SAMPLING

-ed for inspection shall be divided into lots yp to -

5.1 The Aluminium tubings offe hall be drawn at random from each jo;

units each. A sample of 10 tubings s

al inspection and verificatjg,, il

subiected to visu
5.2 The selected samples shall be J nore than one. the lot Sh&"be |

dimensions. If the number off defective tubing 1S
rejected.

6.1  The following type pf sample tests shall be carried out: |
) VVisual examination
1) Verification of dimensions |
1) Tensile test
V) Resistivity test i
N\

6.2  Visual Examination Qé
Individual items shall be visually ex@mined for thee defects given below. |

T T —

] Construction )~ I Not of proper dimensions

' Sr.No. | Examination | (ﬁecls "

Sep T S i . s I YLk e
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R

- 6.5 Resistivity Test

The electrical resistance of tube shall be measured on one sample piece

to an accuracy of at least one part in a thousand. The length of the specimen
shall be sufficient to give the accuracy required and shall be suitable for the
method of testing used. The resistance shall be measured at a temperature
which shall not be less than 10° C and not more than 30° C. The measured
resistance shall be corrected to the value at 20°C by means of the formula.

Where T = Temperature of measurement in °C
Ry = Resistance at T°C
R20 = Resistance at 20°C

And Bl = Temperature coefficient of resistance ( = 0.00011 Ohm mm?*/m)

PACKING

The tubing shall be bundied and banded in groups of three. The band_ling shall
be at three locations with binding strap. The bundles shall be pac;ked N
wooden crates, capable off withstanding the rj&ors of transportation and

handhng. « e Oé\/
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4.2.1.2 The Contractor may ny

‘22,0

I

S

min, elongation as spaecified “lp.olnwss 2.3, 8.4
case tho type ook srecl i loal fona of sterl will have +o

e approved by WAPDA, The luliowing informatien shal%*;;

he supplied: by Lhe Contractles:

Ulttimate Lonsile strengih

. Minimue Suarantesd #leld sitrengih

M i m s elongalion ;
Detail ol tosl piece
¢ = ChemicsoCnposition

. i

Tehsile Propert jos

The  stdelsasHRIT coi fosmmsn the requizeménts as to

‘tensile propevlice prescribod below,

. 1

" olild Steal:

o — ———

Tansilov stgength hmfmmz

ML imaim LR

Maximum 03
Yield points k“;mmﬁ

L m diagem ' 206

Bloogablon in Z00mm guage
length percent, widnimun -
UpLo Bam Lhlehness i

e S thchnuau el 0}

Hend Test Huqu;rﬂMhut

The steels shall Wwilhsland Lhe [olleowing Dend Test" .. 7

tequiraements,

4

Hight Penzdle

e [T T —— o ——

apofie sLructural steel conform
ta -latest appl leable Indiuscry slandards specificoati
and vecommendod iractices bhaving difrer s
compoditlon provided such stesl lias Livd yield pointand -
In thig o' o -~

Sﬁm&I

50
8O

35

Vi

| o

hy

ing -
gn
ent chemical, . 155

=

=

= e —

Tyne of Thdckness -of
Malerial Material
Hild SLrel Upte A%
Mgh Tensile i

" Rtenpl O | ___Upto 25mm

Ratio of bend dia-
meter te thickness:®

)

for specimen *
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3 NUTS AND DOLTS , o

All bolts and muce shall be hexagonal type made Ixom ; :
mild. stael to WAPDA Spacvificabtion P=19. THa.bolts shal;
be provided wikh oie ((Lat'washeor under gach nut. - ALL" ,

grogting belts Tor Fiving the structure to the Tnuﬂﬂathn'
, 5hall ba from High Tarsile Steal. Washars ahall nok ba

legr than 5 mm thick+ases and only one thicknest of weshar .

2 shaoll be used. The dicaetor of the washer hole shall be
; 1.5 mm datger than tho boll diametar and Lhie oubtside diz-

maeter of washer shali nok be 1oz than 1.5 mm larger ' than

the diagonal of Che nupt. A1l connschbion boliys nuty,: Look,
1 | nukts and washers shall be Eurnished in excess of actual

number roquired in guantity abk least 53 groater than

actugl kequictemenls suflficivnl o compensake Eor normal

field losses. R T
- [ ] .
4 FADRTCATION ' N
" ) - . g
4.1 ALl faliricobieN shall Le poplomaedaccording to the

following difawings:

1. Supporting sbtecel structure [OF Dweg o Ho. PDW/ATS=2a0
cdtocuit breaker . -

on
POWSTE-FL30
24 subpoiri@ing skeel & Liugbuve for
isolabor

" (Parallel Arrangenenl) PDW/T5-3201
ar |
fSerial Arvangemenl) POM/TS=3250

; POWSTS=3210
4. Supporting pbedl sbrecbyce EFor a

Current & Voltage Transformers FanTEfJEﬁih
4. "Bupporbting skteel sicucbire fob :
LighiBning Avgester POW/ TS -320Y

The dimensions indicacsd on the above mentioned drawings
age for gulgdance oniy. The manulactuier shall supply -
their own degign 4 = ings alongwith foundation drawings -
with his efferpwithout affecting the inbeechamgeabililby
reguiirament of the f-undabion bolts as dindicated in -’
detail "B' of the drvawings. - il

-

All struckrual matefial shal b be straight and cleaned
of all rust and it before being laid ocul or worked -
in any manner. Hecessary straightenming shall-be done ° |
in a manner that will pot injuie the material. §&harp -
kinks or bends shodd be couse fer rejection. '

4.2 In shearing and punching 'enly sharp dies and punches
shall be uscd, sheaping and punching shall be. done Lo
guage and no variati=n in lzngth shall be allowed zzeepl
where otherwis=s nol on the shep detall drawing. Mo
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-varlaklon shall be allowwd iv 4 group or cluster of . o, e
holes, and bthe conkre to oon.oge diskance botweon the . ;
ehd holes in a piece shall ot vary move than 1 mm.

("

Polt holes chajil bLe L.5 -un o 2 wm largor than bhe pox-
; mal -bolt diamater. Ar.tsf holas sholl be oylinderical
and perpendicular o wembers; gaall be cleaned out and
without torn of ra-Jed adyes and ghali be free of burrs,
rough edges, and inch cracks. Holes shall be accurate- |
“ 1y located and vall matched. 5

For the hic Lonuile #bogl el m.éi_!ﬂ_ cepal or highor
Lhan 35 ko, m* holes sWall be directlyigdeiiled at the
definits = diamsbtet or ponehel w80 peamod But; Tho

GGy o 1:|-elwﬂ-]l'|1 the pungched and  ceared o Dame e uhall -
be = 13 m.].,n;ﬂ.!:lnqm i .,
4
« : .0 y :

o1 wo bl igne &Y b FEFIUEmFd A accordahce wikh the
latest gdibaow cfflthe “"Code fov e and Gamsowellbng
in Biitd@ing Consdruct ion,” as Cdomnlated Ly khie Ak c ican
Welding Sgcietys A shbigld-arc welding process stell be
used. AIR welds shall fwe ag shazya on the ﬂlniWHua and
;i Ghall Lz _made i suech 4 wmanner thay residual shrinkaygye
stresges will be scduced Lo a minimum. %A
-5 Marking ' pl.
Al ﬁl’.:.-:;uﬁ.l;;,uul memnbees sl be marked wilthh bthe corteck
dasignabtiocn shoewn an Lhe shop drawing. Marking shall
Le Jdone Ly atamping Lhe menbers prior bo galvanizing wilkh
numbﬂrals @f lebters ol 1?2 mn sinlsum height s and uhLll
be cloagly }ﬂgl'l"h. afl Loy -r.l-.:iivrh'ni..-;.ng+

.2 Tolerancag

Ease of assembilighg Lhe rlesclucce saothe imldVis ol

utmost importances The hlhﬂtlh?ﬁ shal be so manhuwlacturad
chat all wembers cacveyfngkhe aamr«mnﬁr shalldbe anboar-=
changoable whan Sssemblody 1hf Eururtuge soll it without
undue pressing and Wo Ccanming ot dLl[LLuﬂ oL holes shall

: be required. .

The Contractor ghall be Meapoai-bla for the correct fitting
of all parts and shall ril.a® VYt of cost any defaciive
matecials discovared during areccktion and ghall pay all coslk:
of the corcection in Lthe [izid of any ercors nol previcusly
discovaored.

The Cross secllohal acea or weiyiit o7 aach gtructural size,
Fhape shall pot vary more Lhan .53 [vom bhe theorabical .
eor spebiflied awmunls. ;
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9.2

'Fﬂnhfncturc

R Vo R AL e S S
gl & A .alr‘l F _-: 1 g :I_:,I.' 1|1‘: .._'.l..‘. I_'
The ' purnlssible, variation Tyom nii.|ﬁ¢:n5i-nr!nr for Lli.l'u-n'.‘.tu:‘tl '.- 2
eizs steel shapom srall notl exceed Lhe qrq;nr#uuﬁ ;JT#t{
Ln ASTM AG. e s Sl e i

7 nmakor ol n punel hele ahall '_lnt:“nrr-. in" all thei=- ™ .
thilckness of Lhe menbeor ar pussat, The differpnce wetwaen:
bBoth hole diamelors on oach face of (the plage -ghall- BB f_
lawar bthan tha tenth of theo punch thickneas, with a -a. 7o
taceimum of 1.2 mm, Jor the thickness lowar than § mm, ..

maximim differencsd ta fisnd at-d mm, ., .. .

"

G LV AR LELHG ' ¥ L g T ol

After all Lhe shop work 1is complete, all structural- e
metarinls shall o hot dip galvanized to conform . to WAPDA -
Spesification P-g2. Prior tn galvaniziog the material
rhall be drilled, panghod, cot-ov octherwisze Tabrlecated - .

as reaquired, [reed From Lures, cleaned and -thorougly
prepaved, se that the winc coatlng shall ba adharent, danseg,
smoath, conbincus and um:if~rm. 1t shall also be completaly
irea Irom lumpe, blizbers, uncostod o porous: spots, Llac.
gpots, drass, [lux or any oiher imperfection. All
sbrgetural skael sarped by the polvanlzing process shall
bhe straightened by re-rolllsg er pressing. "The materisl
shall nol ba bassered or otherwise straightenad in a
mangr whis® way Injure the galvanizad coating. -.°

M1 bolie and nuls shall be het dip palvendszed including
threadad porilons in aceerdance wilh WAPDA $ﬂec1£inﬂtiun
P-82.  Hubts shall have [inger tight [it on bolts and
develon Lhe full stronglh of Lolis.

Hrittieness

A11 necessary procat Lions shall be taken in the composition
of nsteel and In ils fabrication and prepavation. Tor
galvanizing to prevenl embritclément of any item of pavrits
of items Including bolts and nats., For deleating -

pmbrilt lemenl WAPDA [poailiocabion P-82 mhall he Ib}1nw:ﬂ.
GIGN PLATES * ' :
ALY the sign plntes shall be fired geramie surfaces on
steel Base plales. “he ceramic cnamel shall completely :
cover the frowt nand back of tho plates and aldso the edges.
of plates asd Lhe ipterior edges of the attachment holes -
The enamel arouwmd Lthe holes shall he protected by means.

of [ihee washers, P uw M

TESTE . : TS TR

s Tonkg

The HanuTactuirer sksll Gelesl two samplos from each & .
heal to earey oul tho' [oll6wing tests to satisly himself
that the products comply with the specilication,
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o S | For' Section nud Platas

L, Chemical Composiiion ) ; e
Chodle Annlysis) :

2., "Tansilye ToBELn

J. Dend Tests

A R ']2Jr Huls and Rolls

L., Prooi Load Lusi
2. Utimate Tansile Streogth Lest”) According
3. Ultimate tonsdile strengeh lest ) ;gpnn
under ggeentric igad Specification:
4. Cold™bend sast ¥ P=19
3, Hardnass Lesl 3 _ .

G4 Galvamizing test . - |

The HnnmfumLu$ﬂr.shn]1 mintain a record ¢ tostis
carriath out Ly him [or ox tunﬁiun by knspector |

7.2 . hﬁggﬁf?ncj*TnatH_

Tha fnl1ﬁh!nﬁ accepltance Lesls shall be carricd oUt, | ;o

. Tgalnd Foyr Sg:ﬂl,.,:l.nn and Plales . ¢ ! =5

[
N d . V:'!;EI.H-L] gEamlioatinn

2. Varilicatlon el dimensitns
and welghts :

ﬂ. Assmibly losks
4, Shemieal vomposbion{iheck anadysis).s
| T@hﬁilﬁ tus s '
G.ubend /Mosts
7. Impactitesls
., Galvamizing Lesls
TvB.2 For Mute and Rolls
L, Vorificalions ol dlnangions
2. Visuxl inspaciion i hscordiag
d+ Preol losadd tent o
= LR : WaAPDA _
doo Bltimate Lensiloe skiyosagth Lesk Speeification
5. Galvani- 'ng Luesi P-19
The Conlraci shill rendee § 11 necessary agslslance
to the asr oor in enrrviog J'ml abicve mantloned tosts.

1
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AGCEEPTANGCE AND HEJECT IOH v

B.1 Chomicnl Composilon .
Te inddocata n:ll:rpt‘nlfﬁ'l_l.". thie choemilcecal -l.‘.l].l'l"lj'lﬂﬂ-t.il!lﬂ of o .
hant or labl, the minifum number of snmples celectad ;
to reprovent thae heoal shall bho AR Ihl}nwh:

M., of Samples oo oo X

2l tons or more P s et

a0 Lons or less —— |

if a piece Tails Lo si=et Lhe requirTement, the lot ghall '
be rejoeted.

B. 2 Tengile Propertias

Two tension and two hesdotests shall be made from each *
hent and streug®h unlegse the IiIndsied matoriad from a
heat and strengih geadattopsia less than 50 Lops, whera
‘one tensdon ahd o one bond test willd be sufficienlt. How-
over when maborial from one heat and stressth sradatlon

cdlifferes 9 mn in Lhickness, one tenslon and one bend test
shall ‘be made [vom both the thickness and the thinnest
material voalled dp that =Lrescth gradation remardless of,
weleht repreosenlod. !

Two tension and two bend bests shall be made ok ﬂ?ﬁr?l
[inlshed shape for ceery 10 Loas, 1 g

14 & test picce [rils Lo mepl Uhe requlirement the lot
. chall be rejected.

6.3 “Assemhly Test -

Oie structure of cxzh Typesiall be fTeated.

8.4 " Endvanising =t

The n;;ﬁplﬁnnr and rejeclioh on the bagls nf.gnlvnnixin{
Lest will Un according Lo WAPDA Spociflication P=82,

LY

n.h Shrimnh'sional and Fipish Helfoels

The nimber of sample units inspectoed shall bs squal to
the first sample gize given In Table-V. If the number
of defective units Tound an-the [irst sample iz equal’
Lo less than the Flrst acceptance number, the lat shall
he acceptable. 1! the oumber of delectives found in -
the [lrst sample 2 equal to or greater than the, first
rajection nubiher, “he 1ot #hall be rejected. If the
no of defectives Spund in Lho 44750 sample is between
the first acceplances &nd rejzclion number, -a . secand -
sample of tho sizg piven by the plan shall be inspected.
The number of defaclivos found 4% the [irst and the

. second samples shall be adcumonlated. I the cumulative
numbar of defactives is cqual Lo or greater than the soor
rejection number, the lot shall be rejected.: X
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i ACCEPTANCE AND REJECT ION = T

 B.1 " Chomlenl” Composilon

' ) . ‘
To indieate adoqunriely, the chomlcal compostion of o
heat or lob, tha mintmnn punber of samples selected
te reprosent Lho hanl shall be as follows:

‘Hui ol Snmple ] 1
o Long o misjae 2 i
j G0 tons o lesu e

: IT o piece falls Lo sm=et Lhe roquirament, the lot shall '’
be rojected,

n

B.2 Tengile Properiics

Two tentiof and two hond Lests Shall Le made from e:ch_'
innk and strougth enlese the finlShed material from a
heat and streaplh polatleon is Less Ehan 50 tons, Wﬁﬂrﬂ
ong tension alid one bend test will be sufficlent. How-
gvar when material feom one heat and st¥eneth eradation |
differss 9 mm in LhickscS9, gne tension and one bend test.
o shall ‘bo matde fvom Loth the Chickness and the thinn!ﬁt-J
miterial #olled ip thal sivenelh mradation rexardless oi,
welht representod. ! -

Tho ténsion and twao Daa. Lesbls 5hnli‘ﬁ¢.m1ﬂc ah EVBTEI
finished shape lor cvery 10 Lans. y ;

1f a test picce [ails Lo mecl Lhe requirenient the lct
ghall be rejected. ,

6.3 Asgumbly Toxt

Une structure of eazh Lyp= gicall be tested,

. a.4 " Golwvanising s
: The Q;tﬂﬁL;htﬂ and rejestion on the basis of gtlvaniainn
Lest will be accordlaf to WAPDA Spocificatlion P-H2.
0.5 ifmap=ional and Firigh Delects b

i« ' 9 ]

) The fumber of sample units afspecled Shall Le equal to
sy ! the first sample siwe given in Table=Y. If the number

i 3 ol welfagefive ghils [ouad in the [irst sample is equal

i

to Tess Lhan Lhe Mest acceptiance number, the lot shall
be accepiabie. 11 the number of defectives found in

the [irsl sample .5 equal to or greater than the. first
rejecticn number, the det &hall be rajected, I1f the 3
no of defectives “ound 1o the fivst sample is between
the Iirsl accgpiancos and roiection aumber, ‘a,.second- -
sample of the wize givea-Hy the plan shall be inspected.
The number of defsglives found in the f(lrst and the ]
second samples shall be accumulated, | IT the cumulative
numbar of defeetives is ogual to or greater than the Becs
rejection pueier, the lot shall be rejected.- B
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e B - Test sprmplan for debtormlipmnicion of complifnco fo Shn . .
teabs spocilind shall bz porisrmad 1n ﬁqnnrdﬁnﬁn with S

H.H‘I.'-Ft':h"ﬁpe.:_-.[ri.:,ul, Lap -2 and Shnll be Lowsn Trom aach I
 lot. The 'dob clinll consisl of aouantity as’ spacified in
the relevant spediflicalion. - f

i BB - Twpaict Togkts " ' _ :

— — W

b The Luﬁl ghall be perfoimed e nccordhince with Y5Q 6307

15 PACKTNG ' if :

49,3 ¢ #11 moterdal ahnall bo svibabkly pagkaed Lo Tinal dostino- ;
tion. Heavy Dloces may be peckouisepariziy or Lo oundles, ..
i with a1l piecds "dn the bundiogaving the sama mark of
tho same siruckere. ALl bundles @i whgles shall ba securel)
' ‘ fantnnad at thraes ‘os mora Ipﬁn}ﬂinﬁa*y#thlpnluuniagd = 1
pteel binding straps nob smalier Lhan 1x20 mm of 1350 kg, ©
tensile strongih. : .

10,2 . AllEmall pleces suelr WE BElus,, wusﬁeyﬁ;-plﬂtca and. olhst
: small fittings sHull be packed ThostreaR Wgoden boxes
- p v Tehdd ot pfoss Weipht of S0 b 1007kfFe, T VT Mon%s should
- Wo sbeong giough Lo withsbiand rongh aed TR Bolts Ef
: «  sodgbrrarent. slzes and lodpgbkhs shatl be packad iﬂAEEPlrﬂué
hage-helgro boxiag. OGroups of packages or bundles miy :
be packed in che same wooden boxes, In geneial, separate i
packages “less than aboul 50 ke, each, should nolk be ﬁgud.- _

.

i BEAWINGS 5 . :
A1 Fhe contracter will ke supplisd wikh single liﬁﬁ'dla;ram
' Indlicating tie various dimpnsions, angle sivog Usad,
glzcs of bolks uwsod, type.al stecl and various standards/
process Lo be fellowed for rabrigation and gadvanlsing of
Lheoslruclure.
X T - 3 E S ki e = alam ik
1.3 AfMtpe placing of conlLrael L conbtraclbar shall su
H fol' approval, the tollowiopg dpawings based on gingle line
u giagfam pravided In the clause.

13.3.1 ' Shigp Melewils Deawings

“The detalled drawings shall “chaw shop Eliu.tnf.;‘ln incluiling of
dipensions, sheaving, punchipg, bovol cukEing, bending |

and Adentifization-mark am weight Torgeach member.

2oy i x
11.2.2 * Browldon Ioavings, | .
LS AL !

Erecminn'draﬁinga.ahqunp el _homber with Its identi-

{iention mark, Location ard position of Cthe cubstanding
lag of angles, number nd size of connection bholts and

all srection detrils, ' '
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. it
=kl p
£1.2.3 Feallng fnsballablon Drawlings . ,
Fooling #regtion drewings showlng sach member with o
les ldentiflication mark and nuinher and slza of con- -

nection bolbts, 40d adll Jdimensions ragulred for thioo
PEGpREr Ell]i‘.*'..l-"lq and puslitioning of anchor bholts with
valation te the cenktre of Lhe struckure. _ .

11.2.4 Dills of Material i : . '

Aills oF material for gach structure shall show the - |
gquantibty, kind, siza, longth, weight and assambly-mark

For each. member., including Lolts,. washers, plates and .+
all Fitkings complebe Fag sach struckure. y o ‘

Hole -Ll The scope aof cupply fngludes Lhe foundatlon
Bolta [Rag Rolts) M grouvting the steel

stricbtures. "

i1) @Suitvable clamps shall bLe provided- ag appropriate
places on The strucluvees te hold the garkh wires '
of 'the equipnent at every 1000 mm. . e

1187 ‘thecfollowing drawings are snclosSed herewithe . °
' . Bwy. Ho. PEH/TS=233u.Llst Tovised datied 14.9.91)
da " K PRWS/TS-1204" = g T Y
. 3.0 m POUPTSHIELe - do = '
4o % PERSTS-IZIT A R :
Sa " w0y poMpes-IRlET - do = %
G 5 " POM/TS-3L%8 . -.do -
7.0 % %0 pUWSTS-320) - do -

AT KA ; : . (o s
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SPECIFICATION P-82: 81
(UDC NO. 669, 586.5)

ZINC COATINGS
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WATER AND POWER DEVELOPMENT AUTHORITY
DESIGTN DEPARTMENT, NTDC
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SPECIFICATION P-82: 81
(UDC No. 669.586.5)

ZINC COATINGS

0. FOREWORD
0.1  This specification has been prepared by the Design Department (T&G) of Pmycr
Wing, WAPDA and lays down specification for protective zinc coatings applied
on ron and steel.
(.2  This standard is intended only for the purposc of procurement of materials and
does not include the provisions of a contract.
0.3  This standard is subject to periodical revisions as and when required,
0.4 This specification is mainly based on ASTM A.90 and A.219. A.153.68,
A-164.55, A.525.67, A.121.66, B.261-63, BS.443 : 1961,
L SCOPE
1.1 The specification lays down test for the zinc coatings which has been deposited
cither by Hot Dip Method or by Electrodeposit Method on the articles as
classified below. It also covers the weight of zinc coatings which shall be
required per square meter of the surface arca or its thickness.
Clussification Description of Articles
Class A-Fabricated products Fabricated products from rolled, pressed
and forged stcel shapes, channcls, angle
iron, T shapes, plates, bars and strips c.g.
structural poles, tubular poles, pipes
channels and angle iron for platiorms of
pole mounting transformers, capacitors
and voltage regulators, lattice steel cross
A bracket etc.
Class B-Castings Castings; iron, malleable iron and steel,

Class C-Rolled pressed and forged articles  Rolled, pressed and forged articles such

as msulator ping, anchor-shackle, eve-
nuts, clamps, cotter pins, thimbles,
covers, deadend clamps cte,

Class D-Nuts and Bolts c1e. Nuts, bolts, washers, nails, rivets, screws

and similar arucles.

Class E-Steel Wires Steel  structural strands,  steel ware

strands for overhead transmission hines,
SUYS, MESSCNECrS, SpUr wires, He wires
and barbed wires,

Class F-Steel Sheets Steel sheets of all types and sizes.
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1<
.

TERIAL

The zinc used in clectro-depositing and not dip galvamizing shall be slab and
shall conform to the following chemical composition:

19

Lead Max 1.6 %
Iron Max 0.05 "
Cadmium Max 0.50 "
Zinc Min 98.0 "

‘;)

WEIGHT AND THICKNESS OF ZINC COATINGS

3.1 The weight of zinc coatings by hot dip method on various articles shall be as per
Table-I below or otherwise specified in the relevant standards.

TABLE-1 WEIGHT OF ZINC COATINGS

. Classification | Description of Articles Wt. of Zinc Coatings
Individual Samples | Average of 3 Samples
gm/sqm. em/saqm.
Class A Fabricated products
IFabricated from rolled pressed and
Products forged stecel shapes,

channcls and angle
iron, T-shapes. plates
bars and strips e.g.
structural poles, tubular
poles, pipes. channel
and angle iron for
platform of pole
mounting transformers,
capacitors and voltage
regulators, lattice steel
cross arm bracket ete.

1) When the thickness of 550 010
steel is 3mm to 6mm
i) 6mm and heavier - 610 700
material
i) Pipe for service-mast 350 400
only
iv]  Distribution transformer 450 500
station hardware &
. cross arm braces
Class B Casungs. cast iron 550 "o
Castings malleable iron and steel i

‘J
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Classification Description of Articles Wt. of Zinc Coalings

Individual Samples
— om/sqm.

Average of 3 Sample
om/sqm.

Class C Rolled, Rolled, pressed and
"~ pressed and forged articles such as
forged articles  anchor shackle eye-
nuts, clamps cotter
S pings, thimbles, covers
cdead-end clamps etc.

1) 4.75mm and over in 550
thickness and over
200mm in length

610

11} Under 4.75mm in 380
thickness and over
200mm in length

460

ui} 200mm and under in 330
length and any
thickness

400

i} Hardware of service- 450
mast other than pipe,
insulator pins & D-
shackle assembly

500

Class D
Nuts and
Bolis ete

1) Bolts, nuts and drive 305
- screws fover 9.5mm in
diameter) and similar
articles, transmission
~ tower bolts, washers
Smm and over in
thickness

380

— 1) Screws and bolts 260
(9.5mm and under in
diameter) rivets, nals
- and similar articles,
washers under Smm
in thickness

305
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Class E Steel Wires

The weight of zine coating an steel structural strand. steel wire stand &
for overhead transmission lincs, guys, messengers, spur wires and

tic wires for similar purposes shall be as under:
Weight of Zinc

Stranded Wire dia mm coating (gm/sqm)

0.20 to 0.30 45

0.31 to 039 H0 -
0.40 10 0.50 90

0.50 o 0.79 120

0.75 to 1.00 150 -
1.00 Lo 1.50 170

1.50 to 2,00 200

2.01 to 250 225 o
2.50 to  3.00 250

3.01 to 5.00 275

5.01 and larger 300

i} The minimum weight of zinc coating in gm/sqm on barbed wires
shall be as under

cdia_mm =
2.5 Including and above 250.00
2.0 to 2.4 mm 200.00
1.5 to 1.9 mm 1500.00 -
Class F Steel Sheets

The minimum weight of zinc coating i gm/sqm on galvanized steel
sheets shall be as under:

Coating Class Average of Triple Sport M. Single Spot Test
Test
2.75 716.00 6 10.00 o
2.5 640,00 550.00
2.25 564.0 490.00
2.00 503.00 427.00 -
1.75 427.00 360600
1.50 350.00 305.00
1.25 commercual 274.00 244 .00 -

R Phickness of Zine Coating by Electrodeposit Method

A0 The mmimum and average thickness of  zie coatmg, excepr threaded  parts, by
clectradepositing on steel articles shall be as under:

Coatmyg Class Local Thickness Averapge Thickness Apphication
{mm) [mm) Condiuons
Class G 025 038 Outdoor -
Class H 008 013 Indoor
,I
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Y22 The minimum and average thickness ol zine coating on threaded parts of steel
articles shall be as under:
Diameter (mm) Average thickness Average thickness
minimum (mm) maximum (mm)
1.50 to | 6.00 0.005 0.0065
6.01 Lo 12.00 0.0065 0.008
12.01 to 20.00 0.008 0.010
33 One gram of zinc per square meter of surlace. based upon  mathematical
caleulation. shall correspond 1o a coating thickness ol 0,000 14 mm,
4. TES ETHOD
4.1 Weight of Zine Coating on Galvanized Sheets
411 Fest Samples
Test specimens shall be (50 £ 0.25) mm square. exeept for material narrower than
SOmm wide. in which case test specimens shall be of such a length that the arca of
the specimen is 2500 sg mm, When it is not possible to secure a specimen of 2300
s mm in arca. a smaller size may be used but it is recommended that a specimen
ol not less than 1,300 sq mm be used.
4.1.1.2 The specimens shall be elean. they shall be washed with solvent naphtia or other
suitable solvent, then with alcohol and dried thoroughly,
4.1.2 Test Method
4020 Reagents
i) Antimony chloride solution:
Dissolve 20 grams o Sh2 O3 or 32 gm of Sb C13 in 1000 ml of 1L
(sp.g. 1.19)
J. 522 Weigh the specimens obtained in accordance with 4.1.1 10 the nearest 0.01 L.

Alter weighing immerse caeh specimen singly in a solution made by adding 3 ml
ol antimony chloride to 100 ml of HCT (specific pravity F.19) to cover the
specimen and allow to remain therein until the violent evolution of | Ivdrogen has
ceased amd only a few bubbles are being evolved. This requires about 15 1o 30
see. The same solution may be used repeatedly until the time required lor
strapping becomes inconveniently long. The temperature of the stripping solution
shall at no time exceed 38 °C. After stripping. wash the specimen by scrubbing
them under running water. dip in hot water and wipe or blow dryv. Again weigh
the specimen 1o the nearest (.01 g,
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4.1.23 Calculations

1) The loss in weight represents the weight of zine coating in grams on thw
samples. W ind the weight of zine coating per sy meter proceed  as o
follows:

Wt ol coating in grams per = Lossin Wi in grams x 10" o

melter of steel surlace A

Where A = Arca of stripped sample in sg mm, -

4.2.1 Test Sample

+. 211 The specimens of galvanized wire may be of any length over 300 mm. but
preferably about 600 mm. Where a continuous length is not available. shorter
specimens totaling 300mm but preferably 600 mm shall be used,

4212 The specimen shall be eleaned by washing with solvent naphthi or other suitable
solvent. then rinsed with Alcohol and dried thoroughly.

422 Test Methogd

$.2:2:1 Test method shall be the same as deseribed m clhwse 4.1.2.
$.23 ‘ost Results o
4.2.3.1 Caleulate the weight of zine coating as follow:

Wi - W2

(. - srsmvnsssnene \ d N &‘l -
w2
Where | = WL ol Zine coating in grams per sym &
Wi = Original weight of specumen m grams
W2 = Weight of stapped specimen i grms
hY | = A constant x 1938 d
d = dismeter of stripped wire in mm
i3 Werght of Zine Coating on Articles Covered o

under Class A, B.C & D
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4,301 Test Samples

i Samples for weight of coating determination, shall be selected in
accordance with clause 6.4 or as specified in the relevant specilication,

i In the case of threaded articles. such as bolts and screws. the determination
shall be made on a portion of the article that does not include any thread.

i) The specimens shall be cleancd by washing with solvent naphtha or other
suitable solvent, then rinsed with Alcohol and dried.

4.3.2 Test Procedure
The procedure shall be the same as described in elause 4.1.2.

433 Test Results

4331 Determine the total coated argt of the specimen to the nearest 3 sg mim,
aliernatively Tor specimens of uniform thickness of base metal. such as picee ol

plate ol pipe. determine the average thickness of the specimen to the nearest
025 mm.

4.3.3.2 Caleulation

Caleulate the weight of zine coating by using the Tormula:

[ & = Wi + W2 V' x N
A

Where ¢ = Wt ol zine coating in gm/sqm of surlace
Wl = Original wt ol specimen in grams
W2 = Weight of stripped specimen in grams
A = Coated arca of the specimen in s¢ mm.
N = A constant - ( HOOO0O0)

ih) I the specimen has a uniform thickness of base metal. the weight
of the zine coating may be caleulated using the Tollowing formula:
C = Wl s W2 x Gx Z

W2

Where ¢ = Wi ot zine coating in gn/sgm of the surlice
Wi = Original weight of the specimen in grams
W2 = Weight of stripped specimen in grams
G = Thickness of stripped specimens in mm
/ - A constant - O35

44 Fest tor Thickness ol Electrodeposit Coating
7
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441

+4.4.2

4.4.2.1

143

-

4431

4455

4454

Microscopic Test

The thickness of coating shall be determined  on  cross-sections  taken
perpendicular to the significant surfaces by the microseopic method described m
the methods given below:

l'est Specimens

To determine compliancee with o specificd minimum thickness ol electrodeposited
zine, section the specimen at one or more signilicant surlace where such o
minimum may be expected.

Test Mcthod

Hold the specimen rigidly and in such o position that the surlace to be tested is
perpendicular 1o the Mat surlace that is to be ground and polished (A deviation of
10 degrees form normal introduces an ¢rror ol about 2% in thickness), The picees
may be plated first with a relatively thick coating of copper to protect the edges
during grinding and polishing, On zine deposit the first layer of copper from &
cyanide solution after which, if desired. an acid copper solution may be used,

Grind and polish the section 10 be examined by regular metallographic methods,
using successively finer abrasives the last being no coarser tham 300 mesh, Polish
Zine coating with minimum pressure in the direction from the hard basis metal 1o
the solt coating, awd alternatively at 457 and 1357 angle to the plated surlace.

Then treat the surface i such o manner as o obtain the maximum: contrst
between the coatings and the adjacent metals. Obtain such contrast by ctching
cither the coating or the adjacent metal by an appropriate reagent. Suitable ciching
is desirable even when a contrast exisis. sinee it will remove any soll metal tha

ity have spread over a harder metal.
The following typical reagents are suitable Tor ctehing plated coutings:

Chromic Acid ( H2 CrO4) 200 g/latre
Sodium Sulphate Na 284 15 2/l

Measure the thickness ol coating at any desired pomt on the exposed section by
cither of the methods deseribed below:

1 Mecasure the thickness sith a liler mucrometer ocular that has been
calibrated in order to determime the value of the unit scale division
agamst o scale graduated so accurnely that the ermor will no
exceed 2% Tor example: the scale may be graduated 1o 0,00 mm.
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i) Project the image of the specimen especially of those specimens
having very thin coating. at a known and properly calibrated
magnilication on the ground glass focusing plane of the camera ol
a metallographic microscope. Measure the width of the projected
line of deposit with a graduated lincar seale. the reading divided by
the magnification shall give the thickness ol the coating.

Galvanized Sheets

Galvanized steel sheets shall withstand o bend through 180° in any direction
without Naking ol coating on the outside surface.

The sample under test shall be gripped in a hand operated vice with smooth jaws
and shall be bent through 180° over a mandrel twice as thick as the sample it
weight of zine coating is equal or more than 325 grams/sq.m. The sample shall be
folded over a mandrel equal to the thickness of sample i the weight ol zine
coating is less than 325 grams/sq.m.

Galvanized Wire

Zine coated wire shall be capable of being wrapped at a rate not exceeding 13
turns per minute in a close helices ol w least two tums around o eyvlindrical
mandrel equal to three times the nominal diameter of wire under test. without
cracking or laking the zine coating 1o such an extent  that any zine can e
removed by rubbing with the bare lingers,

The pivoted hammer may be used 1o determine adherence of zine coating on steel
products 8 mm thick and heavier covered under class A, B & C. This test is
applicable 10 Mat surfaces only amd shall not be used on ound and  curved
surlaces, The hammer used shall conform 1o lig 4. The hammer blow shall be
controlled by clamping or holding the pivated base of the handle firmly on a
horizontal surface ol the galvanized member and allowing the hammer hewd 1o
swing freely through an are Torm ventical position to strike the horizontal surface.
As ilustrated in fig 2 the test shall consist of two or more standard blows forming
pavallel impressions with 6.5 mm spacing along a common axis so located that no
part of an impression shall be closer than 13.0 mm to the edge of the member.
Removal or Bifting of the coating in the arca between (he impressions shall
constitute Gailure, An extruded ridge less than 3 mm wide shall be disregarded.
e specimen shall be tested in several places throughout its length,

Articles Covered ungder Class AL Class B & Class C Small and Licht NGnerials

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 170 of 188



4.54.1 Small and light materials which are liable to detlect or deform under the hammer
blow and curved or round articles which cannot be hammered properly should be

tested by this method.

4.54.2 The adherence of zine coating to the surface ol the base metal shall be determined
by cutting or prying with a stout knife. applicd with considerable pressure in a
manner tending to remove a portion of the coating. It shall only be possible o &
remove small particles of the coating by paring or whittling and it shall not be
possible to peel any portion of the coating so as to expose the base metal.

4.6 Lini i oating Tes
4.60.1 3 ion L
4.0.1.1 The copper sulphate solution shall be made by dissolving approximately 36 parts

by weight of commercial copper sulphate crystals in 100 parts by weight of o

distilled water. IHeat may be used to complete the solution ol copper sulphate

crystals. Il heated, the solution shall be allowed to cool. The solution shall then be

agitated with an excess of powdered cupric hydroxide Cu (OH)2 about 0.81 -
gms/litre of solution. The presence of an excess of cupric hyvdroxide will b

shown by the sediment of this reagent at the bottom ol the vessel. The neutralizea

solution shall be allowed to stand for 24 hours and then filtered or decanted. -

4.60.1.2 The test solution shall have a specific gravity of 1.186 at 18°C. To adjust a
solution ol improper specilic gravity, add distilled water when the specilic gravity
is high, and add a copper sulphate solution of a higher specilic gravity when the
test solution is low in specilic gravity.

4.6.1.3 Wire specimens shall be tested in a glass container at Icast SOmm in inside
diameter tor 2.5 mm dia wire and smaller, and at least 75.0mm in inside diameter
tor wire larger in diameter than 2.5 mm dia. The container shall be lilled with
fresh test solution to a depth of at least 100.0 mm, This guantity of solution shall
be used for the simultancous testing ol one to seven test specimiens. The solution
shall be discarded alter completion ol the test and fresh solution used for any
additional tests,

4614 For testing articles other than wire. the quantity of copper sulphate solution
required lor cach test will depend on the superticial arca ol the test specimen and
the weight of coating. The quantity should not be less than 40 ml per gm of zine
coating on the specimen and shall be sullicient o cover the specimen so that the
top surtace of the solution s at feast 13 mm above the top of the section ol the

specimen under test. The solution shall be discarded alter completion of the test )
and Tresh solution used for any additional (ests,
4.0.2 Test Samples %
4.6.2.1 The specimens selected for test shall be free Trom abrasion or cuts in the zie
coating, except those which may occur during manufacture or the preparation of &

the specimen lor testing. Specimens ol wire may be hand straightened.

/e
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4.6.22

4.62.3

463

4.6.3.1

4.6.3.2

The specimens shall be cleaned with a volatile organic solvent such as carbon
tetrachloride. gasoline. or benzene. then rinsed with alcohol. and  linally.
thoroughly washed with clean water and wiped dry with clean cotton cloth, Test
specimens shall be brought to a temperature of 15° to 21°C prior o beginning of
the test.

Abnormal cases may arise when. by reason ol unusual surface conditions. the
copper sulphate solution will not act normally on the zine coating. II"there is any
question of abnormality of performance of test specimens. (he specimens shall be
discarded and new ones selected, The new specimen shall be cleaned in alcohol.
rinsed and wiped dry and then immersed for 3 minutes in a solution consisting of
I part by volume of ammonium hydroxide (sp. Gravity 0.90) and nine parts ol
water. The specimens may be serubbed with cotton cloth during this immersion,
Alter eleaning the specimens shall be washed and wiped dry and then tested in
accordance with the procedure laid down below.

T'est Method

The test specimen shall be immersed in the copper sulphate solution. which shall
be maintained at a temperature of 16 to 20 °C, The specimens shall remain in a
fixed position in the solution for exact 1 minute. [ s minute  dip s
specified. it shall be given to the specimens alter completion of all of the 1 min
dip. There shall be no agitation of the solution during the immersion period and
the specimen shall not be allowed to touch each other or the sides of the container.
Alter cach dip. the specimens shall be washed immediately in the rinsed water.
anl a fiber bristle brush shall be used to remove any copper deposit that may have
formed on the zine coating. Before returning the specimens 1o the test solution
they shall be well drained of excess rinse water and wiped dry with a clean cloth,

‘Suceessive dips of | min. each shall be continued. with washing and wiping ol the

test specimens after cach dip. until the specimens have withstood the required
number of dips specilied in Table-[1 or until the end, point has been reacted.

OF DIPS

Weight of Coating No. ol Di
um/sqm I minute halt’ minute

M0 and  above 4 .
270 to 2009 3 I
240 1o 269 3 -
I8N0 1o 239 3 -
140 10 179 | |
N 1o 130 | -
75 o 80 - |

'
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4.6.3.3 A recommended device lor holding test specimens ol wire in a fixed position is
shown in fig I. A similar device may be used for holding specimens ol other
small articles that are not required to be Tully immersed in the test solution, )
Specimens that are completely immersed may be suspended by a string,

4.7 Visual Inspection

4.7.1 The galvanized surface shall be free from such imperfection as lumps. uneven

coatings, blisters, gritty arcas, uncoated sports. ash and flux inclusions. globules -
or heavy deposits ol zinc which will interlere with the intended use of the material
will not be permitted.
4.7.2 Following is the list of delects. their signilicance and possible remedices:
Condition Cuauses Recommended Ground for =
Actions Rejection
Bare Spots ~ Paint. grease or  Checek cleaning Materials may be
oil residues particles Accepted where e
bare sports
Scale or rust Cheek pickling are in accordance
residues particles with cliuse 4.7.2
Residual Blast-clcan welds. £l
welding slag Avoid coated rods,
Breakdown o Cheek preflux and -
preflux coating  drying conditions
Aluminum Regulate aluminum -
content ol bath  additions
too high
Rolling defects  Check stee! supply
in basis stecl
Articles in Keep articles
contact during  separated
galvanizing -
General Analysis or Check steel supply Material
Roughness  original surfice may be
condition of aceepted o
steel provided
s adhesion
Over pickling Reduce pickling use is goosd and -
mhibuor degree of
High Adjust galvanizing roughness
galvanizing conditions 5 0L Lo .
temperature and critical,
/or long
immersion time -
/L
Page—1'73 of 188
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Pimples Entrapped dross  Avoid agitation of Material with finally

n particles dross layer cheek disposed Pimples
- carry over of pickle covering not more
salts than 0.5% of the arca

w may be accepled.

Lumpiness  Withdrawal Remove work slowly  Materials ol class
and Runs speed too high ABC may be aceepted
- whereas ol ¢lass D. E,
B “Cold™ Increase temperature  Frejected
galvanizing
- bath
Delayed run-off - Remove work slowly
t from scams.
joint bolt holes. .
cle,
Articles in Keep articles
contact during  separated
= withdrawal
Flux Steel Nux burnt  Refresh or renew ux  Materials shall not be
= Inclusion on during blanket aceepted
dipping

Surlace residues  Cheek steel
on steel preparation

Flux picked up  SKkim before with-
Irom top of bath  drawl

4.7.3 Articles covered under class L2 & F shall be completely free from uncoated sports,
However, small localized uncoated sports on fabricated pressed. forged and casted
articles covered under class A, B & C may be ignored upto maximum ol 0.25% of
the total arca. The area of such individual sports shall not exceed 0.5 square mm.
Uncoated spots shall | be patched with galvanizing repair paint.

4.8 Embitterment Tests
- 481 wlvani; for Angle Irons only
4.8.1.1 1est wirements
B i) The clongation measured in accordance with clause 4.8.1.2 (i) shall

not be less than 5 percent except as specilied in para 4.8.1.2 (ii).

i When the specimen does not show 3 percent clongation. the

reduction in thickness shall be measured in accordance with clause

- 4.8 1.2 (i), The sum of the percentage of clongation plus the
average percentage reduction of thickness shall not be less than 10,

=

~

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 174 of 188



4.58.1.2 Test Procedure

1) For determining the elongation alier fracture, a STmm gauge length -
(Fig 2) shall be prick punched in the middle of the edge of the
vertical leg of the angle along a line parallel to its length and
centered directly under the hole. After the test. the sum ol the -
distance along this line from cach punch mark to the corresponding
cdge of the lracture shall be measured to 0.25 mm with a lexible
scale, and the percentage of clongation calculated. For specimens
under 13.0 mm in thickness or those in which the distance from the
edge ol the hole to the edge of the angle is less than 10 mm. the
clongation shall be measured over a 25 mm gauge length,

i) For determining the percentage reduction ol thickness  alter
fracture, the reduction shall be measured  with a ball point
micrometer at the 3 locations indicated in fig 3: namely (i)
outer side ol hole. (b) inner side of hole, (¢) middle ol leg. The
pereentage reduction ol thickness hall be calculated on the basis of
the original thickness of the angle and the average of the three
values at a. b and c.

i) The length of the test specmen and the distance between the
supports are shown in the following tables.

Length
Length ofangle L (mm) between Minumum L
supports length
L tmm) 1.2 tmm)
Upto 100 mm incl. 350.0 457.0
Over 100 mm to 150mm SO8.0 0100
incl, -l
Over 150 mm to 2(Kmm 762.0 Y50
incl.
iv) The Kind ol hole, punched. sub punched and reamed. or drlled,
shall be that. employed in the Tabrcated material which the -

specimen  represents.  The  dimensional  values.  diameter. and
location ol hole. shall be not less than those cmployed i the
structural details. Care shall be taken not o place the hole near

stamped oar rolled in wdentilication marks,
v) The test shall be made upon galvanized specimens having o -

temperature not below 6607 and not aver 20 71 when tested.

Vi) The west may be made in o universal testing machine. or by other
means such as a press or bulldozer with the load apphicd slowly.,

f—
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4.8.2.1 The test is suitable for galvanized steel hardware of such shape and size that

permit bending such as bolts, tower steps. insulator clevises, braces. rods ctc.
- Clamp one end of the article in a vice and bend the other end through an angle of
90 degree of about a diameter equal to the dia or thickness of the article under
test. A suitable length of pipe may be used as a lever to assist bending. The article
e afier bending shall show no cracks on the outside surface of bend. If such a fest is
made on threaded articles. it shall be made on un-threaded portion, In case of
completely threaded articles. the threads shall be removed and the 90 degrees

- bend shall be about a diameter equal to the reduced diameter of the article.
4.8.2.2 Castings and steel hardware of such_or size that they do not permit bending. may
- be struck a sharp blow with a hammer of suitable weight. IF the material is not

embritted, it should not crack under such a blow. However. il the article is tested
to destruction, a white lustrous, coarse grain appearance of the resulting fracture is

. indicative of embrittlement and shall be cause for rejection.
s. TESTS
5 Tests on galvanizing shall be camricd out as per table-111 below or otherwise

specilied in the relevant standard. Tests were applicable are marked "0,

TABLE-II. TESTS ON GALVANIZING

Test Class Class Class Class Class Class  Articles
A 13 c D I F galvanized
by electroadeposit
method
Visual

Inspection 0 0 0 0 0 0 0

Wit ol zinc

coating (on 0 0 0 0 0 0 X
hot dip

articles

Thickness N X hY X X X ()
ol zine
coatings

Uniformity 0 0 0 0 0 0 N
ol coating test

Adherence 0 {0 ( X 1 1 i
OF coating

Test

Embrittle- 0 0 0 0 X X X
ment test
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0.l

0.2

0.3

0.4

H.5

O.0

7.1

The manufacturer shall provide all necessary facilities including  testing
equipment for carrying out tests free of cost to WAPDA. The cost ol test samples
destroyed during tests shall be borne by the manufacturer.

The WAPDA representatives shall have access at all times while work on
WAPDA's contract is being performed. The manufacturer shall afford the
WAPDA representative all reasonable facilitics to satisfy him that the galvanizing
is being fumished in accordance with the specilication.

For visual inspection, articles shall be grouped into lots and test specimens shall
be selected from a lot at random in accordance with table-IV. 11" the number of
delective units does not exceed one. the lot shall be aceepted. 117 the number of
delective units exceeds two, the entire lot shall be rejected. In case the delective
being two. another sample ol double the quantity given in table-1V shall be
sclected at random and the test repeated. In case of any failure from the second
sclection. the entire lot shall be rejected.

Test specimens from cach sample for determination of compliance to the tests
specified in clause 8.2, 8.5, 8.4 & 8.5 shall be taken from cach lot. The lor sha’
consist ol a quantity as specilied in table-1V, below or as otherwise specilied i
the relevant specification. 1T any sample fails to comply with the requirements laid
down in this standard. another set of samples as per table-1V shall be aken lorm
the remaining lot and test repeated. In case ol any failure in the second set of
samples. the whole lot shall be rejected.

Test samples [rom sheets or coils (Class L) for determiation of weight of zine
coating shall be obtained as follows:

i) When cut from coil. one sample from the centre and two samples
from both ends of coil shall be taken.

i) When cut lrom sheet. one sample from the centee and two samples
from diagonally opposite corners shall be taken.

Test specimens from each sample sheets and coils for determination of adherend
and uniformity of coating shall be obtained as follows:

1 When cut fromy cotl, sample shall be selected from one end ol the
cotl,

1) When cut from sheet. sample shall be twken from one corer of the
sheet.

PASSIVATION TREATM

Zinc coatings applicd by clectrodeposit method shall be given Tull passivation
treatment for maximum protection lrom corrosion by the following process.

(=
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y i The zine plated components shall be well rinsed. then immersed for 3 to 10
seconds in a passivation solution of following composition:

Sodium dichromate 182 wihitre
Free sulluric acid 6  mllite

Afler pasivation the components shall be well rinsed in running water and then
dired in warm air.

7.3 Passivation process other than one specilied above, may be used subject to prior
approval by WAPDA.
incls: Figures 1.2.34 & table-1V.
17
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| { { | | | | |
TABLE -1V
Material Description Lot No. OF SAMPLENSN
Visual bnspection MWL ol galvanizing Uniforminy and Embrittlennent
Test or thickness of | adberence of coating test
Zinc coatings
1. Class A.B.CXD
i} Fabricated. rolled. 1000 unit 100 unns 3 umils 3 units 3 units
pressed. forged and cast
articles covered under
class A.B.C&D not more
than 300 mm in length
i) Fabricated. rolled. 300 unit 100 unus 3 units 3 units 3 units
pressed, forged and cast
articles covered under
class A.B. C&D more
than 300 mm in length
2. Class E
Galvanized steel wires, 100 coils or 10 coils 3 sample conls shall be | 5 sample coils shall be selected from each lot
barbed wires binding 10 km in selected from each fot test spectmen shall be cut from each coil as pe
wiresetc. length of wire and test specimens shall | 6.6, of this specitication.
of same size be cut from cach coil as
in form of per clause 6.3 of this
coils specification
whichever s
less
5. Class F
Galvanized steel sheets 500 sheets of | 235 sheets 3 sample sheets shall be | 5 sample coils shall be
Same size of selected from each lot selected from each lot
1000 hg and test specimens shall | and test specimen shall
wt, be cut from each coil as | be cut from each coil as
whicheveris per clause 6.3 of this per clause 6.6, of this
less specilication specilication
4 ClassG&H

Galvanized articles by
clectrodeposit method

The procedure for sampling shall be the same as desceibed above for hot dip galvamized articles
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PRICE SCHEDULE TENDER NO. PMU-216/26-27

ot FCS/DDP unit FCS/DDP unit Total
Tender | Item Description of Unit Rey rate Applicable rate Amount in
No. No. Stores ; 9| in PKR without GST in PKR with PKR
GST GST
1 2 3 4 5 6 7=3%6
11KV Post Insulator
1 (4-Bolt for Capacitor | No. | 100
Rack)
) 132KV BEAMS No. 16
PMU 11.4 Meters
- 132KV COLUMN
216/26-27 3 13.1 Meters No. 43
Aluminium Pipe
4 75mm dia No. J
Aluminium Pipe
) 40mm dia Ny 12
*Grand Total
(IN WORDS:

Note: The *Grand Total Price must be same as the Bid Quoted Price

Stamp & Sign:

Date:
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Past Experience and Completed Contracts

Contractual Experience

Bidder/Manufacturer shall have successfully completed at least two (02) number of contracts of same
nature/type. “Same nature/type” means material/equipment having comparable characteristics/
features same rating or higher rating not lower rating within last 07 years. In this context, complete set
of copies of the contract agreements/Purchase Orders along-with copy of GRN/ completion certificate
(must be issued by the end user client) for the equipment indicated in the supply record pertaining to
the specified and comparable equipment during the bid evaluation.

The bidders/JV, who are not manufacturers themselves, shall furnish a valid and fresh authorization
from the concerned manufacturer to submit a bid from supply of their goods to Pakistan against the
tender.

Manufacturing Experience

The manufacturer shall demonstrate designing and manufacturing experience of similar or higher
rated equipment /material for at least five year and Two-year satisfactory operation performance of
offered equipment.

Performance Criteria

The material manufactured/supplied by the manufacturer/ bidder must have satisfactory operational
experience. The bidder / manufacturer shall submit at least two (2) operational certificate with the bid
from the end user from Pakistan or from outside the country of offered equipment /goods to establish
satisfactory operation for a continuous period of at least two years prior to deadline for submission of
bids within the period of last 10 years.

Supply Capacity

The manufacturer shall provide the following information with the Bid to establish its
capacity/capability to execute the order.

-Manufacturing Capacity

-Orders in hand
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Past Experience / Contracts

Contracts over [insert amount] during the last three years:

Procuring Agency

Value

Year

Goods/Services Supplied

Country of
Destination
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Historical Contract Non-Performance, and Pending Litigation
and Litigation History

[The following table shall be filled in for the Applicant and for each member of a Joint
Venture]

Applicant’s Name: [insert full name]

Date: [insert day, month, year]

Joint Venture Member Name: [insert full name]

IFP No. and title: [insert IFP number and title]

Page [insert page number] of [insert total number] pages

0 Not debarred due to deviation from commitment of Bid Securing Declaration-L] Not
debarred due to non-performance

Year Non- Contract Identification Total Contract
performed Amount (current
portion of value, currency,

contract exchange rate
and PKR
equivalent)

[insert  |[insert amount | Contract Identification: [indicate complete contract [insert amount]
vear]| and percentage] | name/ number, and any other identification]

Name of Procuring Agency: [insert full name]

Address of Procuring Agency: [insert
Street/city/country]

Reason(s) for nonperformance: [indicate main
reason(s)]

Pending Litigation, in accordance with Section III, Qualification Criteria and Requirements

O Pending litigation in accordance with Section III, Qualification Criteria and Requirements, Sub-
Factor 2.3 as indicated below.

Year of Amount in Contract Identification Total Contract
dispute dispute Amount
(currency) (currency), BS$
PKR Equivalent
(exchange rate)

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 184 of 188



[insert [insert amount] Contract Identification: [indicate [insert amount]
year]| complete contract name, number, and
any other identification]
Name of Procuring Agency: [insert full
name]
Address of Procuring Agency: /insert
street/city/country]
Matter in dispute: [indicate main issues
in dispute]
Party who initiated the dispute: [indicate
“Procuring Agency” or “Supplier”]
Status of dispute: [Indicate if it is being
treated by the Adjudicator, under
Arbitration or being dealt with by the
Judiciary]
O No consistent history of court/arbitral award decisions in accordance with Section III,
Qualification Criteria and Requirements, Sub-Factor 2.4.
O Consistent history of court/arbitral award decisions in accordance with Section III, Qualification
Criteria and Requirements, Sub-Factor 2.4 as indicated below.
Year of Outcome as Contract Identification Total Contract
award percentage of Net Amount
Worth (currency), PKR
Equivalent
(exchange rate)
[insert [insert Contract Identification: [indicate [insert amount]
year] percentage] complete contract name, number, and

any other identification]

Name of Procuring Agency: [insert full
name]

Address of Procuring Agency: [insert
street/city/country]

Matter in dispute: [indicate main issues
in dispute]

Party who initiated the dispute: [indicate
“Procuring Agency” or “Supplier’’]
Court/ arbitral award decision: [Indicate
if the award decision was against the
Applicant or any member of a joint
venture.|y]
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Financial Situation and Performance

[The following table shall be filled in for the Applicant and for each member of a Joint Venture]

Applicant’s Name: [insert full name]

Date: [insert day, month, year]

Joint Venture Member Name: [insert full name]

IFP No. and title: /insert IFP number and title]

Page [insert page number] of [insert total number] pages

1. Financial data
Type of Financial information, Historic information for previous /[insert number] years,

in [insert in words]
(currency) (amount in currency, currency, exchange rate*, PKR
equivalent)

Year 1 Year 2 Year 3

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

Total Revenue (TR)

Profits Before Taxes (PBT)

Cash Flow Information

Cash Flow from Operating
Activities

* Refer ITA 14 for the exchange rate

3. Financial documents
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The Applicant and in case of JV, members of JV shall provide copies of financial statements for
[number] years pursuant Section III, Qualifications Criteria and Requirements. The financial
statements shall:

(a) reflect the financial situation of the Applicant 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.

O Attached are copies of financial statements' for the /number] years required above; and
complying with the requirements.

!'If the most recent set of financial statements is for a period earlier than 12 months from the date of Application,
the reason for this should be justified.

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 187 of 188



Average Annual Turnover (Annual Sales Value)

[The following table shall be filled in for the Applicant and for each member of a Joint

Venture]
Applicant’s Name: [insert full name]
Date: [insert day, month, year]
Joint Venture Member Name: [insert full name]
IFP No. and title: [insert IFP number and title]
Page [insert page number] of [insert total number] pages
Annual Turnover Data
Year Amount Exchange rate* PKR equivalent
Currency (If applicable)
[indicate [insert amount and indicate
calendar currency]
year]
Average Annual
Turnover **

* Refer ITA for date and source of exchange rate.

** Total PKR equivalent for all years divided by the total number of years. See Section III,

Qualification Criteria and Requirements, ITA.
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