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REQUEST FOR BIDS

PROCUREMENT OF GOODS

1. The PMU HESCO (Hyderabad Electric Supply Company (HESCO)) has
reserved Funds for the procurement planned for FY 2026-27. The PMU
HESCO (Hyderabad Electric Supply Company (HESCO)) intends to apply
part of the proceeds of this Fund to cover eligible payments under the contract
for the "PMU-212/26-27 Procurement of Hardware Material" with the

reference of "P105982"

2. The PMU HESCO (Hyderabad Electric Supply Company (HESCO))
invites sealed Bids from eligible Bidders for procurement of goods described in
the bidding documents on EPADS v2.0.

3. Single Stage-One Envelope will be used by adopting Least Cost Based
Selection (LCBS) Technique for the subject procurement, in line with the
Public Procurement Rules, 2004 and any Regulations, Regulatory Guides,
Procurement Guidelines or Instructions issued by the Authority from time to

time.

4. All Bids must be accompanied by a Bid Security amounting described in Bid
Security Section in Bidding Document in the form of Pay Order, Banker's
Cheque, Call at Deposit, Bank Guarantee, Demand Draft or all bids must
be accompanied by bid securing declaration in the format specified in the

Bidding documents

5. E-Bidding documents, containing detailed terms & conditions, specifications
and requirements etc. are available on e-Pak Acquisition and Disposal
System (EPADS) at
https://epads.gov.pk/opportunities/federal/procurements/105982 for
all the interested bidders registered on EPADS v2.0. Bidders are required to
get themselves registered on EPADS v2.0 to participate in Bidding process.

6. The e-bids, prepared in accordance with the instructions in the e-Bidding
Documents, must be submitted through EPADS v2.0 on or before Tuesday,
September 22, 2026 11:30 AM. E-bids will be opened using EPADS v2.0
on the same day at Tuesday, September 22, 2026 12:00 PM. Manual
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submission of Bids shall not be entertained. Those vendors who have not yet
registered on the new version of EPADS v2.0, may register themselves on

https.//vendors.epads.gov.pk/. A tutorial to explain the registration process is

available at https.//www.youtube.com/watch?v=M NW6T 38v7tc

In terms of Rule 48 of Public Procurement Rules, 2004 Grievance Redressal
Committee (GRC) is notified for the subject procurement and notification copy is
available on the procuring agency’s website and on Authority’s website at (

www.ppra.org.pk).

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
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Instructions to Bidders
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A. Introduction
1.Scope of Bids

1.1 The Procuring Agency (PA), as indicated in the Bids Data Sheet (BDS)
invites Bids through EPADS v2.0 for the provision of Goods for as specified in
the BDS and in Section V - Evaluation Criteria, Specifications & Schedule
of Requirements. The name, identification, and number of items/deliverables

are provided in the BDS. The successful Bidders will be expected to provide the
goods within the specified period and timeline(s) as stated in the BDS.

2. Source of Funds

2.1 Source of funds is referred in Clause-1 of Invitation for Bids.
3. Eligible Bidders

3.1 A Bidder may be natural person, company or firm or public or semi-public
agency of Pakistan or any foreign country, or any combination of them with a
formal existing agreement (on Judicial Papers) in the form of a joint venture,
consortium, or association. In the case of a joint venture, consortium, or
association, all members shall be jointly and severally liable for the execution of
the Contract in accordance with the terms and conditions of the Contract. The
joint venture, consortium, or association shall nominate a Lead Member as
nominated in the BDS, who shall have the authority to conduct all business for
and on behalf of any and all the members of the joint venture, consortium, or
association during the Bidding process, and in case of award of contract, during
the execution of the contract.

3.2 Verifiable copy of the agreement that forms a joint venture, consortium or
association shall be required to be submitted as part of the Bid.

3.3 The appointment of Lead Member in the joint venture, consortium, or
association shall be confirmed by submission of a valid Power of Attorney to the
Procuring Agency.

3.4 Any bid submitted by the joint venture, consortium or association shall
indicate the part of proposed contract to be performed by each party and each
party shall be evaluated (or post qualified if required) with respect to its
contribution only, and the responsibilities of each party shall not be substantially
altered without prior written approval of the Procuring Agency and in line with
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any instructions issued by the Authority.

(The limit on the number of members of JV or Consortium or Association may be
prescribed in BDS, in accordance with the guidelines issued by the PPRA).

3.5 The invitation for Bids is open to all prospective suppliers, manufacturers, or

authorized agents / dealers subject to any provisions of incorporation or

licensing by the respective national incorporating agency or statutory body
established for that particular trade or business. Procuring agencies shall specify
the registration/licensing requirements for the foreign bidders keeping in view
the requirement of that business.

3.6 A Bidder shall not have a conflict of interest. All Bidders found to have a
conflict of interest shall be disqualified. A Bidder may be considered to have a
conflict of interest with one or more parties in this Bidding process, if they:

1. are associated or have been associated in the past, directly or indirectly
with a firm or any of its affiliates which have been engaged by the Procuring
Agency to provide consulting services for the preparation of the design,
specifications and other documents to be used for the procurement of the

Goods to be purchased under this Invitation for Bids.

2. have controlling shareholders in common; or

3. receive or have received any direct or indirect subsidy from any of them; or
4. have the same legal representative for purposes of this Bid; or

5. have a relationship with each other, directly or through common third
parties, that puts them in a position to have access to information about or
influence on the Bids of another Bidder, or influence the decisions of the

Procuring Agency regarding this Bidding process; or
6. Submit more than one Bid in this Bidding process.

3.7 A Bidder may be ineligible if -

1. he is declared bankrupt or, in the case of company or firm, insolvent;

2. payments in favor of the Bidder is suspended in accordance with the
judgment of a court of law other than a judgment declaring bankruptcy and
resulting (in accordance with the national laws) in the total or partial loss of

the right to administer and dispose of its property;
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3. the Bidder is convicted, by a final judgment, of any offence involving

professional conduct;

4. the Bidder is blacklisted locally or by international organizations and hence
debarred due to involvement in corrupt and fraudulent practices, or

performance failure or due to breach of Bid securing declaration.

3.8 As and when required, bidders shall provide to the Procuring Agency
evidence of their eligibility, proof of compliance with the necessary legal
requirements to carry out the contract effectively.

3.9 Bidders shall submit Bids relating to the nature, conditions and modalities
of sub-contracting wherever the sub-contracting of any elements of the contract
amounting to more than ten (10) percent of the Bid price is envisaged.

4. Eligible Goods and Related Services

4.1 All goods and related services to be supplied under the contract shall have
their origin in eligible source countries, and all expenditures made under the
contract will be limited to such goods and services. For purpose of this Bid,
ineligible countries are the countries declared ineligible by the Federal
Government.

5. One Bid per Bidder

5.1 A bidder shall submit only one Bid, in the same bidding process, either
individually as a Bidder or as a member in a joint venture or any similar
arrangement.

5.2 The Bidder shall not engage a subcontractor for any portion of the contract
if the value of such subcontracting exceeds thirty percent (30%) of the total
contract amount.

6. Cost of Bidding

6.1 Any cost incurred by the bidder relating to the preparation and submission
of its Bid shall be borne by the bidder, and the Procuring Agency shall in no case
be responsible or liable for those costs, regardless of the conduct or outcome of
the bidding process.

B. Bidding Documents
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7. Contents of Bidding Document

7.1 The Goods required, Bidding procedures, and terms and conditions of the
contract are prescribed in the Bidding Documents. In addition to the Invitation
for Bids, the Bidding documents which should be read in conjunction with any
addenda issued in accordance with ITB 9.1 include:

Section | -Invitation to Bids

Section Il Instructions to Bidders (ITB)

Section Ill Bid Data Sheet (BDS)

Section 1V Evaluation Criteria, Specifications, Schedule of Requirements
Section V Bid Forms

Section VI General Conditions of Contract (GCC)

Section VIl Special Conditions of Contract (SCC)

Section VIII Contract Forms

7.2 The Bidder is expected to examine all instructions, forms, terms and
specifications in the Bidding documents. Failure to furnish all the information
required in the Bidding documents through EPADS v2.0 will be at the Bidder’s
risk and may result in the rejection of his Bids.

8. Clarification of Bidding documents

8.1 A prospective Bidder requiring any clarification of the Bidding documents
may notify the Procuring Agency through EPADS v2.0.

8.2 The Procuring Agency will within three (3) working days after receiving the
request for clarification, respond to any request for clarification through EPADS
v2.0 provided that such request is received not later than three (03) days prior
to the deadline for the submission of Bids as prescribed in ITB 22

8.3 Copies of the Procuring Agency's response will be forwarded to all identified
Prospective Bidders through EPADS v2.0, including a description of the inquiry,
but without identifying its source.

8.4 Should the Procuring Agency deem it necessary to amend the Bidding
document as a result of a clarification, it shall do so following the procedure
under ITB 9.
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8.5 If indicated in the BDS, the Bidder’s designated representative is invited at
the Bidder’'s cost to attend a pre-Bid meeting at the place, date and time
mentioned in the BDS. During this pre-Bid meeting, prospective Bidders may
request clarification of the schedule of requirement, the Evaluation Criteria or
any other aspects of the Bidding document.

8.6 Minutes of the pre-Bid meeting, if applicable, including the text of the
questions asked by Bidders, including those during the meeting (without
identifying the source) and the responses given, together with any responses
prepared after the meeting will be uploaded on EPADS v2.0. Any modification
to the Bidding documents that may become necessary as a result of the pre-Bid
meeting shall be made by the Procuring Agency exclusively through the use of
an Addendum pursuant to ITB 9. Non-attendance at the pre-Bid meeting will not
be a cause for disqualification of a Bidder.

9. Amendment of Bidding documents

9.1 Before the deadline for submission of Bids, the Procuring Agency for any
reason, whether at its own initiative or in response to a clarification requested
by a prospective Bidder or Pre-Bid meeting may modify the Bidding documents
by issuing addenda through EPADS v2.0.

9.2 The Procuring Agency shall promptly publish the addendum through EPADS
v2.0.

9.3 Any addendum issued including the notice of any extension of the deadline
shall also be communicated through EPADS v2.0 to all the bidders who have
already submitted their bids. Such bidders shall have the right to withdraw their
already submitted bid and re-submit the revised bid prior to the original or
extended bid submission deadline.

9.4 To give prospective Bidders reasonable time in which to take an
addendum/corrigendum into account in preparing their Bids, the Procuring
Agency may, at its discretion, extend the deadline for the submission of Bids
through EPADS v2.0:

Provided that the Procuring Agency shall extend the deadline for submission of
Bids, if such an addendum is issued within last three (03) days of the Bids
submission deadline.

C. Preparation of Bids
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10. Language of Bid

10.1 The Bid prepared by the bidder, as well as all correspondence and
documents relating to the Bids exchanged by the Bidder and the Procuring
Agency shall be written in the English language unless otherwise specified in the
BDS. Supporting documents and printed literature furnished by the Bidder may
be in another language provided they are accompanied by an accurate
translation of the relevant pages in the English language unless otherwise
specified in the BDS, in which case, for purposes of interpretation of the Bidder,
the translation shall govern.

11. Documents and samples Constituting the Bid

11.1 The Bid prepared by the Bidder shall constitute thedocuments
required in the BDS.

Details of sample(s) where applicable and requested in the BDS.

1. Documentary evidence established in accordance with ITB that the Bidder is
eligible and/or qualified for the subject bidding process;

2. Documentary evidence establish that the Bidder has been authorized by the
manufacturer to deliver the goods into Pakistan, where required and where the
supplier is not the manufacturer of those goods;

3. Documentary evidence establish that the goods and related services to be
supplied by the Bidder are eligible goods and services, and conform to the
Bidding Documents;

4. Bid security or Bid Securing Declaration furnished in accordance with ITB 18.

12. Documents Establishing Eligibility of the Goods and
Conformity to Bidding documents

12.1 To establish the conformity of the bidder to the Bidding document, the
Bidder shall furnish as part of its Bids the documentary evidence that Goods

provided conform to the technical specifications and standards.

13. Documents Establishing Eligibility and Qualification of the
Bidder
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13.1 The Bidder shall furnish, as part of itsBid, all those documents
establishing the Bidder’s eligibility to participate in the Bidding process and/or
its qualification to perform the contract if its Bid is accepted.

14. Form of Bids

14.1 The Bidder shall fill the Form of Bid furnished in the Bidding
documents.The Bids Form must be completed without any alterations to its
format and no substitute shall be accepted.

15. Bids Prices

15.1 The Bids Prices quoted by the Bidder in the Form of Bid and in the Price
Schedules shall conform to the requirements specified below or exclusively
mentioned hereafter in the Bidding documents.

15.2 All items in the Schedule of Requirement must be listed and priced
separately in the Price Schedule(s). If a Price Schedule shows items listed but
not priced and neither explicitly denied, their prices shall be construed to be
included in the prices of other items.

15.3 Items not listed in the Price Schedule shall be assumed not to be included
in the Bid, and provided that the Bid is still substantially responsive in their
absence or due to their nominal nature, the corresponding average price of the
respective item(s) of the remaining substantially responsive Bidder(s) shall be
construed to be the price of those missing item(s)

15.4 The Bid price to be quoted in the Form of Bid in accordance with ITB 14.1
shall be the total price of the Bid.

15.5 The Bidder shall indicate on the appropriate Price Schedule, the unit prices
(where applicable) and total Bid price of the Goods it proposes to provide under
the contract.

15.6 Prices quoted by the Bidder shall be fixed during the Bidder’s performance
of the contract and not subject to variation on any account. A Bid submitted with
an adjustable price will be treated as non-responsive and shall be rejected.

16. Bids Currencies

16.1 Prices shall be quoted in Pakistani Rupees unless otherwise specified in the
BDS in accordance with Rule 30 (2) of the Public Procurement Rules, 2004.
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17. Bids Validity Period

17.1 Bids shall remain valid for the period specified in the BDS after the Bid
submission deadline prescribed by the Procuring Agency. A Bid valid for a
shorter period shall be rejected by the Procuring Agency as non-responsive. The
period of Bid validity will be determined from the complementary Bid securing
instrument, i.e. the expiry period of Bid Security or Bids Securing Declaration as
the case may be.

17.2 The procuring agency shall ordinarily be under an obligation to process
and evaluate the bid and to issue letter of award within the stipulated bid
validity period.

17.3 Under exceptional circumstances, prior to the expiration of the initial Bid
validity period, the Procuring Agency may request the Bidders’ consent to an
extension of the period of validity of their Bids only once through EPADS v2.0,
for the period not more than the period of initial bid validity. The Bid Security
provided under ITB 18 shall also be suitably extended. A Bidder may refuse the
request without forfeiting its Bid security or causing to be executed its Bid
Securing Declaration. A Bidder agreeing to the request will not be required nor
permitted to modify its Bid, but will be required to extend the validity of its Bid
Security or Bid Securing Declaration for the period of the extension.

18. Bid Security or Bid Securing Declaration

18.1 The Bidder shall furnish as part of its Bid, a Bid Security in accordance
with Rule 25 of the Public Procurement Rules, 2004.

18.2 The original Bid Security shall be enclosed within the sealed envelope and
to be submitted physically before closing time for submission of bids. Whereas,
scanned copy of bid security shall be uploaded electronically through EPADS
v2.0 before closing hours for submission of bids.

18.3 The Bidder who failed to submit the original Bids security before the
submission deadline shall be disqualified straightaway.

18.4 The Bid Security or Bid Securing Declaration is required to protect the
Procuring Agency against the risk of Bidder’s conduct which would warrant the
security’s forfeiture, pursuant to ITB 18.7.

18.5 The Bid Security shall be denominated in the local currency, and it shall be
a Bank Draft in the name of the Procuring Agency and valid for twenty-eight (28)
days beyond the end of the validity of the Bid. This shall also apply if the period
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for Bids/Bid Validity is extended. In either case, the form must include the
complete name of the Bidder.

18.6 The Bid Security shall be payable promptly upon written demand by the
Procuring Agency in case any of the conditions listed in ITB 18 are invoked.

18.7 Unsuccessful Bidders’ Bid Security will be discharged or returned as
promptly as possible, however in no case later than thirty (30) days after the
expiration of the period of Bids Validity prescribed by the Procuring Agency
pursuant to ITB 17. The Procuring Agency shall make no claim to the amount of
the Bid Security, and shall promptly return the Bid Security document, after
whichever of the following that occurs earliest:

a. the expiry of the Bid Security;

b. the entry into force of a procurement contract and the provision of a
Performance Guarantee, for the performance of the contract if such a

guarantee, is required by the Bid documents;
c. the rejection by the Procuring Agency of all Bids;

d. the withdrawal of the Bids prior to the deadline for the submission of Bids,

unless the Bids documents stipulate that no such withdrawal is permitted.

18.8 The successful Bidder’'s Bids Security will be discharged upon the Bidder
signing the contract, or furnishing the Performance Guarantee.

18.9 The Bid Security may be forfeited or the Bid Securing Declaration
executed:

a. if a Bidder:

b. withdraws its Bid during the period of Bid Validity as specified by the
Procuring Agency, and referred by the Bidder on the Form of Bids except as
provided for in ITB 17.2; or

c. does not accept the correction of errors; or
d. in the case of a successful Bidder, if the Bidder fails:
e. to sign the contract; or

f. to furnish Performance Guarantee.
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19. Withdrawal, Substitution, and Modification of Bid

19.1 Before Bid submission deadline, any Bidder may withdraw, substitute, or
modify its Bid after it has been submitted through EPADS v2.0. Bids requested
to be withdrawn, shall be returned unopened to the Bidders through EPADS
v2.0.

20. Format and Signing of Bid

20.1 The Bidder shall prepare and submit Bids with due diligence after carefully
reading all the terms and condition before bid submission deadline through
EPADS v2.0.

D. Submission of Bids

21. Submission of Bids through EPADS v2.0

21.1 The Technical and Financial Bids if required to submitted, shall be
submitted on EPADS v2.0.

22. Deadline for Submission of Bids

22.1 Bids shall be received by the Procuring Agency through EPADS v2.0
before bid submission deadline.

22.2 The Procuring Agency may, under exceptional circumstances, extend the
deadline for the submission of Bids, after recording reasons in writing and in an
equal opportunity manner.

In such case, all rights and obligations of the Procuring Agency and the Bidders
that were previously governed by the original deadline shall thereafter be
subject to the revised deadline.

E. Opening and Evaluation of Bids
23. Opening of Bids
23.1 The Bid Evaluation Committee of the Procuring Agency shall open all Bids

through the EPADS v2.0, on the date and time specified in the Bid Data Sheet
(BDS).
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23.2 The Bid Evaluation Committee shall generate minutes through EPADS
v2.0 containing brief details of bid opening process. The record of the Bid

opening shall include, as a minimum: the name of the Bidder, the Bid price if
applicable, and the presence or absence of a Bid Security or Bid Securing
Declaration.

23.3 The procuring agency shall live broadcast the opening of bids on national
media or on their website or digital channels, if the volume of procurement
exceeds five hundred million rupees in case of goods and services and one
thousand million rupees in case of works.

23.4 In case the date of opening of bid has been declared as public holiday or
the procuring agency fail to open bid due to any EPADS v2.0 related issues, the
submission and opening of bids shall be shifted to the next working day on the
same time.

23.5 In case of Single Stage One Envelope Procedure, the Bidders names, the
Bid prices, the total amount of each Bid and, the presence or absence of Bid
Security, Bid Securing Declaration and such other details as the Procuring
Agency may consider appropriate, will be announced by the Bid Evaluation
Committee.

24. Clarification of Bids

24.1 To assist in the examination, evaluation and comparison of Bids of the
Bidders, the Procuring Agency may, ask any Bidder for a clarification of its Bid
including breakdown of prices.

24.2 The request for clarification and the response shall be sought through
EPADS v2.0 before three days prior to the deadline for submission of
bids. No change in the prices or substance of the Bids shall be sought, offered,

or permitted.

24.3 The alteration or modification in the BIDS which in any way affect the
following parameters will be considered as a change in the substance of a Bids:

1. evaluation & qualification criteria;
2. required scope of work or specifications;
3. all securities requirements;

4. tax requirements;
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5. terms and conditions of Bidding documents.
6. change in the ranking of the Bidder

24.4 From the time of Bids opening to the time of Contract award if any Bidder
wishes to contact the Procuring Agency on any matter related to the Bids it
should do so through EPADS v2.0.

25. Preliminary Examination of Bids

25.1 Prior to the detailed evaluation of Bids, the Procuring Agency will
determine whether each Bid:
1. meets the eligibility criteria defined in ITB 3;

2. has been prepared as per the format and contents defined by the Procuring

Agency in the Bidding documents;
3. is accompanied by the required securities; and
4. is substantially responsive to the requirements of the Bidding documents.

25.2 The Procuring Agency's determination of a Bid's responsiveness will be
based on the contents of the Bid itself.

25.3 A substantially responsive Bid is one which conforms to all the terms,
conditions, and specifications of the Bidding documents, without material
deviation or reservation. A material deviation or reservation is one that: -

1. affects in any substantial way the scope, quality, or performance of the
Goods;

2. limits in any substantial way, inconsistent with the Bidding documents, the

Procuring Agency's rights or the Bidders obligations under the Contract; or

3. if rectified, would affect unfairly the competitive position of other Bidders

presenting substantially responsive Bids.

25.3 If a Bids is not substantially responsive, it will be rejected by the Procuring
Agency and may not subsequently be evaluated for complete technical
responsiveness.

26. Examination of Terms and Conditions; Technical Evaluation
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26.1 The Procuring Agency shall examine the Bids to confirm that all terms and
conditions specified in the GCC and the SCC have been accepted by the Bidder
without any material deviation or reservation.

26.2 The Procuring Agency shall evaluate the technical aspects of the Bids
submitted, to confirm that all requirements specified in Schedule of
Requirements and Technical Specifications of the Bidding documents have been
met without material deviation or reservation.

26.3 If after the examination of the terms and conditions and the technical
evaluation, the Procuring Agency determines that the Bid is not substantially
responsive in accordance with ITB 25.2, it shall reject the Bid.

27. Correction of Errors

27.1 Bids determined to be substantially responsive will be checked for any
arithmetic errors. Errors will be corrected as follows: -

1. if there is a discrepancy between unit prices and the total price that is
obtained by multiplying the unit price and quantity, the unit price shall prevail,
and the total price shall be corrected, unless in the opinion of the Procuring
Agency there is an obvious misplacement of the decimal point in the unit
price, in which the total price as quoted shall govern and the unit price shall

be corrected;

2. if there is an error in a total corresponding to the addition or subtraction of

sub-totals, the sub-totals shall prevail and the total shall be corrected; and

3. where there is a discrepancy between the amounts in figures and in words,

the amount in words will govern.

4. Where there is discrepancy between grand total of price schedule and
amount mentioned on the Form of Bids, the amount referred in Price Schedule
shall be treated as correct subject to elimination of other errors.

27.2 The amount stated in the Bid will, be adjusted by the Procuring Agency in
accordance with the above procedure for the correction of errors and, with the
concurrence of the Bidder, shall be considered as binding upon the Bidder. If the
Bidder does not accept the corrected amount, its Bid will then be rejected, and
the Bid Security may be forfeited or the Bids Securing Declaration may be
executed.
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28. Conversion to Single Currency

28.1 To facilitate evaluation and comparison, the Procuring Agency will convert
all Bids prices expressed in the amounts in various currencies in which the Bids
prices are payable. For the purposes of comparison of bids quoted in different
currencies, the price shall be converted into a single currency specified in the
bidding documents. The rate of exchange shall be the selling rate prevailing on
the date of opening of financial bids specified in the bidding documents, in
accordance with weighted average customer exchange rates list issued by the
State Bank of Pakistan on that day.

29. Evaluation of Bids

29.1 The Bids, quotations, or proposals shall be evaluated by the respective
evaluation committees as per evaluation criteria described in the Bidding
Documents in accordance with Rule 29 and 30 of the Public Procurement Rules,
2004.

1. Least Cost Based Selection (LCBS)

After meeting the requirements of eligibility, qualification and substantial
responsiveness, the bid in compliance with all the mandatory (technical)
specifications/requirements and/or requisite quality threshold (if any), and
having lowest evaluated cost (or financial proposal) shall be considered
Successful Bid.

2. Quality and Cost Based Selection (QCBS)

In such combination, there shall be some specific weightage of both the
technical features and financial aspects of the proposal. The financial marks
shall be awarded on the basis of inverse proportion calculations. The successful
bid shall be declared, on the basis of combined evaluation.

3. Quality Based Selection (QBS)

Atter meeting the requirements of eligibility, qualification and substantial
responsiveness the bid in compliance with all the mandatory (technical)
specifications/requirements and attaining highest marks in the Technical
Evaluation considering all other qualitative and/or quantitative parameters (or
point rated criteria) for technical proposal(s) such as working methodology,
implementation plan, resource allocation, additional functionalities, risk
management approach, knowledge transfer techniques, post implementation
methodology etc. shall be treated as highest ranked bid. Later on, the financial
proposal of highest ranked bidder shall be opened, however, in case of failure to
proceed further with such a bidder, the procuring agency may resort to second
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highest bidder and so on.

29.2 In case of tie of bids, the bidders shall be provided an opportunity to offer
their best and final monetary offer through EPADS v2.0. However, in no case the
rates shall be higher than the original financial bids.

30. Domestic Preference

30.1 The procuring agency shall evaluate and compare bids, allow for
preference to domestic bidders, while competing with the international bidders
in accordance with the policies of Federal Government.

The percentage of preference, to be accorded shall be clearly mentioned in the
bidding documents under the bid evaluation criteria.

31. Determination of Successful Bid

31.1 Selection technique will be adopted for determining the Successful Bid in
accordance with the criteria referred in the BDS or prescribed in the separate
section titled as Evaluation Criteria.

31.2 In case where the Procuring Agency adopts the Cost Based Evaluation
Technique and, the Bid with the lowest evaluated price from amongst those
which are eligible, compliant and substantially responsive shall be the
Successful Bid.

31.3 The Procuring Agency may adopt the Quality & Cost Based Selection
Technique due to the following two reasons:

1. Where the Procuring Agency knows about the main features, usage and
output of the products; however not clear about the complete features,
technical specifications and functionalities of the goods to be procured and
requires the bidders to submit their proposals defining those features,
specifications and functionalities; or

2. Where the Procuring Agency, in addition to the mandatory requirements and
mandatory technical specifications, requires parameters specified in
Evaluation Criteria to be evaluated while determining the quality of the goods.

31.4 In such cases, the Procuring Agency may allocate certain weightage to
these factors as a part of Evaluation Criteria, and may determine the ranking of
the bidders on the basis of combined evaluation in accordance with provisions
of Rule 2(1)(h) of the Public Procurement Rules, 2004.
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32. Abnormally Low Financial Bids

32.1Where the Bid price is considered to be abnormally low, the Procuring
Agency shall perform price analysis either during determination of Successful
Bids or as a part of the post-qualification process.

32.2 The Procuring Agency may reject an Abnormally low financial bids.

32.3 In order to identify the Abnormally Low Bids (ALB) following approaches
can be considered to minimize the scope of subjectivity:

1. Comparing the Bids price with the cost estimate;

2. Comparing the Bids price with the Bids offered by other Bidders submitting
substantially responsive Bids; and

3. Comparing the Bids price with prices paid in similar contracts in the recent

past either government- or development partner-funded.

32.4 The Procuring Agency will determine to its satisfaction whether the Bidder
that is selected as having submitted the successful bid is qualified to perform
the contract satisfactorily.

32.5 The determination will take into account the Bidder’s financial, technical,
and production capabilities. It will be based upon an examination of the
documentary evidence of the Bidder’s qualifications submitted by the Bidder, as
well as such other information as the Procuring Agency deems necessary and
appropriate. Factors not included in these Bidding documents shall not be used
in the evaluation of the Bidders’ qualifications.

32.6 Procuring Agency may seek “Certificate for Independent Price
Determination” from the Bidder and the results of reference checks may be
used in determining an award of contract.

Explanation: The Certificate shall be furnished by the Bidder. The Bidder shall
certify that the price is determined keeping in view of all the essential aspects
such as raw material, its processing, value addition, optimization of resources
due to economy of scale, transportation, insurance and margin of profit etc.

32.7 An affirmative determination will be a prerequisite for award of the
contract to the Bidder. A negative determination will result in rejection of the
Bidder’s Bids, in which event the Procuring Agency will proceed to the next
ranked Bidder to make a similar determination of that Bidder’'s capabilities to

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 19 of 262



perform satisfactorily.

F. Award of Contract

33. Criteria of Award

33.1 The Procuring Agency will award the Contract to the Bidder whose Bids has
been determined to be substantially responsive to the Bidding documents and
who has been declared as Most Advantageous Bidder.

34. Negotiations

34.1 The procuring agency shall not engage in negotiations with respect to
scope and price with the bidder except when the procuring agency conducts a
procurement using direct or negotiated contracting or a request for proposals
with evaluation based on quality alone.

34.2 The procuring agency may negotiate with the most advantageous bid with
a view to streamline the work or task execution, at the time of contract
finalization on methodology, work plan, staffing, finalizing payment
arrangements, delivery arrangements, minor amendments to the special
conditions of the contract.

35. Procuring Agency Right to reject all bids

35.1 The Procuring Agency reserves the right to reject all bids or proposals at
any time prior to the issuance of the Letter of Award, without incurring any
liability, in accordance with Rule 33 of the Public Procurement Rules, 2004.

36. Procuring Agency’s Right to Vary Quantities at the Time of
Award

36.1 The Procuring Agency reserves the right at the time of contract award to
increase or decrease the quantity of Goods originally specified in these Bidding
documents provided this does not exceed by 15%, without any change in unit
price or other terms and conditions of the Bids and Bidding documents.

37. Notification of Award

37.1 Prior to the award of contract, the procuring agency shall announce and
publish the result of bid evaluation on EPADS v2.0 in accordance with Rule 35

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 20 of 262



of the Public Procurement Rules, 2004.

37.2 The Bidder whose Bids has been accepted will be notified of the award by
the Procuring Agency prior to expiration of the Bids/Bid Validity period. The
Letter of Award will state the sum that the Procuring Agency will pay the
successful Bidder in consideration for the delivery of Goods as prescribed by the
Contract (hereinafter and in the Contract called the "Contract Price).

37.3 The Letter of award will constitute the formation of the Contract, subject to
the Bidder furnishing the Performance Guarantee and signing of the contract.

38. Signing of Contract

38.1 Promptly after issuance of Letter of award, Procuring Agency shall send
the successful Bidder the draft Contract, incorporating all terms and conditions
as agreed by the parties to the contract.

38.2 Immediately after the Redressal of grievance by the GRC (if any),
mandatory standstill period in accordance with Rule 35 of the Public
Procurement Rules, 2004 and after fulfillment of all condition’s precedent
of the Contract Form, the successful Bidder and the Procuring Agency shall sign
the Contract.

39. Corrupt & Fraudulent Practices

39.1 Procuring Agencies (including beneficiaries of Government funded projects
and procurement) as well as Bidders/Contractors under Government financed
contracts, observe the highest standard of ethics during the procurement and
execution of such contracts, and will avoid to engage in any corrupt and
fraudulent practices.

F. Grievance Redressal & Complaint Review
Mechanism

40. Constitution of Grievance Redressal
40.1 The Grievance Redressal Committee shall address the grievance, if any
submitted by any party, including the bidder, in accordance with Rule 48 of the

Public Procurement Rules, 2004 to be read with Redressal of Grievances
Regulations, 2021.
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40.2 In case if any party or the bidder is not satisfied with the decision of the
GRC or if it fails to decide within ten days, the bidder or the party may file an
appeal before the Appellate Committee of the Authority in accordance with Rule
48 of the Public Procurement Rules, 2004 to be read with Redressal of
Grievances Regulations, 2021.

G. Mechanism of Blacklisting
41. Mechanism of Blacklisting

41.1 The Procuring Agency shall initiate blacklisting proceedings against any
bidder, supplier, or contractor in accordance with the Mechanism for Blacklisting
Regulations, 2024, read with Rule 19 of the Public Procurement Rules, 2004.

41.2 The blacklisted/debarred bidder may file the review petition before the
Authority in accordance with Rule 19 of the Public Procurement Rules, 2004 to
be read with Procedure of filing and disposal of Review Petitions Regulations,
2021.
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Bid Data Sheet
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Bids Data Sheet (BDS)

The following specific data for the procurement of Goods to be procured shall
complement, supplement, or amend the provisions in the Instructions to Bidders
(ITB). Whenever there is a conflict, the provisions herein shall prevail over those
in ITB.

BDS Clause Number

ITB Number

Amendments of, and Supplements to, Clauses in the
Instruction to Bidders

A. Introduction

BDS Clause Number 1
ITB Number 1.1

Name of Procuring Agency: PMU HESCO (Hyderabad Electric Supply
Company (HESCO))

The subject of procurement is: PMU-212/26-27 Procurement of Hardware
Material

Expected commencement date: Friday, October 30, 2026

BDS Clause Number 2
ITB Number 2.1

Financial year for the operations of the Procuring Agency: 2026-27
Name and identification number of the Contract: P105982

BDS Clause Number 3
ITB Clause Number 3.1

JV/Consortium or Association Allowed: Yes
Number of JV/Consortium Members: 3
see section of eligibility criteria.

B. Bidding Documents

BDS Clause Number 4
ITB Number 8.1
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The Bidders may seek clarifications through EPADS v2.0 : Clarification Date:

Thursday, September 10, 2026
C. Preparation of Bids

BDS Clause Number 5
ITB Number 10.1

The Language of all correspondences and documents related to the Bids shall

be in: English

List of documents required along with the bid:

1. Previous supply record (along with GRN/ supply Certificates etc
2. Technical data, drawings Brochures, and devitions if any

BDS Clause Number 6

ITB Number 11.1

Items/Lots and threre related documents:
See section items and Lots

BDS Clause Number 7
ITB Number 12.1

Items / Lots Specifications:
see section of items specifications.

BDS Clause Number 8
ITB Number 15.6

The price shall be Fixed.

BDS Clause Number 9
ITB Number 16.1

Currency of the Bids shall be : PKR

BDS Clause Number 10
ITB Number 17.1

The Bids/Bid Validity period shall be: 120 Days

BDS Clause Number 11
ITB Number 18.1
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The amount of Bid Security shall be as defined in Bid Security Section for items
and lots given in BDS 6

The Bid Security shall be in the form of: Pay Order, Banker's Cheque, Call at
Deposit, Bank Guarantee, Demand Draft

D. Submission of Bids

BDS Clause Number 12
ITB Number 20.1

Bid shall be submitted online on EPADS v2.0 whereas hard copy of the bid
security should be submitted to the following;

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

Bids that are not submitted on EPADS v2.0 shall be disqualified.

The deadline for Bids submission is: Tuesday, September 22, 2026 11:30
AM

E. Opening and Evaluation of Bids

BDS Clause Number 13
ITB Number 23.1

The Bids opening shall take place on EPADS v2.0.
Day : Tuesday

Date: Tuesday, September 22, 2026

Time : 12:00 PM

BDS Clause Number 14
ITB Number 31.1

Selection technique adopted will be: Least Cost Based Selection (LCBS)
see Evaluation Criteria

F. Review of Procurement Decisions

BDS Clause Number 15
ITB Number 41.1
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Grievence against this procurement shall be submitted online on EPADS v2.0.

Arbitrator shall be appointed by mutual consent of the both parties.
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Eligibility Criteria

Bidder's Type Required Registration

Sole Proprietorship NADRA CITIZENSHIP (CNIC/NICOP)
Partnership Firm FBR (NTN)
Company (Private Limited) FBR (GSTN)

Company (Public Limited)
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Evaluation Criteria

Eligibile bidder(s) with substantially responsive bid(s) offering Least Cost Based Selection (LCBS) shall be consider for the award

of contract(s).

Least Cost Based Selection (LCBS)
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[tems/Lots

Items Without Lots :

Item UNSPSC Delivery Schedule Quantity
Connector Point of sale Address: PMU Office, 60/Qty
TMLH hardware Banglow No. A-1, Power Wing
maintenance Colony, Hussainabad.,
and support Hyderabad, Hyderabad
service (District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 60/Qty
Connector Point of sale Address: PMU Office, 27/Qty
TM63A hardware Banglow No. A-1, Power Wing

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 27/Qty

maintenance
and support
service
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Bid
Security

15000
PKR

30000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item Delivery Schedule Quantity
Connector Point of sale Address: PMU Office, 21/Qty
90B40F hardware Banglow No. A-1, Power Wing
maintenance Colony, Hussainabad.,
and support Hyderabad, Hyderabad
service (District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 21/Qty
Connector Point of sale Address: PMU Office, 90/Qty
TMHH hardware Banglow No. A-1, Power Wing

maintenance Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days

Quantity: 90/Qty

and support
service
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Bid
Security

15000
PKR

100000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item Delivery Schedule Quantity
Connector Point of sale Address: PMU Office, 18/Qty
TM40A hardware Banglow No. A-1, Power Wing
maintenance Colony, Hussainabad.,
and support Hyderabad, Hyderabad
service (District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 18/Qty
Connector Point of sale Address: PMU Office, 30/Qty
TM75A hardware Banglow No. A-1, Power Wing

maintenance Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days

Quantity: 30/Qty

and support
service
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Bid
Security

7000
PKR

10000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item Delivery Schedule Quantity
Connector Point of sale Address: PMU Office, 60/Qty
90BH30 hardware Banglow No. A-1, Power Wing
maintenance Colony, Hussainabad.,
and support Hyderabad, Hyderabad
service (District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 60/Qty
Connector Point of sale Address: PMU Office, 60/Qty
90BH40 hardware Banglow No. A-1, Power Wing

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 60/Qty

maintenance
and support
service
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Bid
Security

50000
PKR

100000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item Delivery Schedule Quantity
Connector Point of sale Address: PMU Office, 6/Qty
90B75F hardware Banglow No. A-1, Power Wing
maintenance Colony, Hussainabad.,
and support Hyderabad, Hyderabad
service (District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 6/Qty
Connector Point of sale Address: PMU Office, 6/Qty
90B63F hardware Banglow No. A-1, Power Wing

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 6/Qty

maintenance
and support
service
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Bid
Security

7000
PKR

7000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item Delivery Schedule Quantity
Connector Point of sale Address: PMU Office, 3/Qty
TM63F hardware Banglow No. A-1, Power Wing
maintenance Colony, Hussainabad.,
and support Hyderabad, Hyderabad
service (District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 3/Qty
Connector Point of sale Address: PMU Office, 150/Qty
TMLL hardware Banglow No. A-1, Power Wing

maintenance Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days

Quantity: 150/Qty

and support
service

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

Bid
Security

5000
PKR

50000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

Single Tension
Fitting for
Lynx
Conductor

Single Tension
Assembly for
Hawthorn
Conductor

Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service
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Quantity

Delivery Schedule

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 99/set

99/set

Address: PMU Office,
Banglow No. A-1, Power Wing

33/Qty

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 33/Qty

Bid
Security

150000
PKR

50000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

Single
Suspension
Clamp for
Greely
Conductor

Single
Suspension
Clamp for
LYNX
Conductor
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Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service

Delivery Schedule

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 45/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 1500/Qty

Quantity

45/Qty

1500/Qty

Bid

Security

15000
PKR

1300000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years

Page 37 of 262



Item

Single
Suspension
Clamp for DOG
Conductor

Single
Suspension
fitting for Lynx
Conductor
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Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service

Delivery Schedule

Quantity

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 60/Qty

60/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing

391/set

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 391/set

Bid
Security

20000
PKR

350000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

Single
Suspension
Fitting for
Greely
Conductor

Stock Bridge
Damper for
Lynx
Conductor

Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service
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Delivery Schedule

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 817/set

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 2060/Qty

Quantity

817/set

2060/Qty

Bid
Security

250000
PKR

150000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item Delivery Schedule Quantity Bid Manufacturer / Warranty
Security Dealer
Authorization
Stock Bridge Point of sale Address: PMU Office, 1094/Qty 700000 Manufacturer 2 Years
Damper for hardware Banglow No. A-1, Power Wing PKR Authorization
Greely maintenance Colony, Hussainabad., form
Condutor and support Hyderabad, Hyderabad
service (District), Hyderabad

(Division), Sindh (Province).

Schedule: 120 Days

Quantity: 1094/Qty
Dead end Point of sale Address: PMU Office, 30/Qty 15000 Manufacturer 2 Years
Clamp for hardware Banglow No. A-1, Power Wing PKR Authorization
Greely maintenance Colony, Hussainabad., form
Conductor and support Hyderabad, Hyderabad

service (District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 30/Qty
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Item

Dead end
Clamp for
LYNX
Conductor

Dead end
Clamp for DOG
Conductor
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Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service

Delivery Schedule

Quantity

Address: PMU Office,
Banglow No. A-1, Power Wing

60/Qty

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 60/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing

30/Qty

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 30/Qty

Bid
Security

30000
PKR

7000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

Double
Suspension
fiiting for Rail
Conductor

Double
Tension Fitting
for Rail
Conductor

Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service
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Quantity

Delivery Schedule

Address: PMU Office, 6/set
Banglow No. A-1, Power Wing

Colony, Hussainabad.,

Hyderabad, Hyderabad

(District), Hyderabad

(Division), Sindh (Province).

Schedule: 120 Days

Quantity: 6/set

Address: PMU Office,
Banglow No. A-1, Power Wing

18/set

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 18/set

Bid
Security

10000
PKR

50000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

Mid Span Joint
For Lynx
Conductor

Mid Span Joint
For Greely
Conductor

Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service
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Delivery Schedule

Quantity

Address: PMU Office,
Banglow No. A-1, Power Wing

60/Qty

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 60/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing

367/Qty

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 367/Qty

Bid
Security

7000
PKR

200000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years

Page 43 of 262



Item

Mid Span Joint
For Rail
Conductor

Repair Sleeves
for Greely
Condutor

Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service
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Delivery Schedule

Quantity

Address: PMU Office,
Banglow No. A-1, Power Wing

10/Qty

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 10/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing

165/Qty

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 165/Qty

Bid
Security

7000
PKR

7000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

Repair Sleeves
for LYNX
Conductor

PG Clamp for
LYNX (3-
bolted)

Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service
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Delivery Schedule

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 200/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 6000/Qty

Quantity

200/Qty

6000/Qty

Bid
Security

15000
PKR

1400000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

P.G Clamps for
Dog Conductor
(2-bolted)

P.G Clamp for
Rail Conductor
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Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service

Delivery Schedule

Quantity

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 300/Qty

300/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing

183/Qty

Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 183/Qty

Bid
Security

30000
PKR

15000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

P.G Clamp for
Greely
Conductor

P.G Clamps for
Cairo
Condutor

Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service
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Delivery Schedule

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 1454/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 236/Qty

Quantity

1454/Qty

236/Qty

Bid
Security

200000
PKR

30000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Item

U Bolt Zm type
Tower

Earth Wire
Tension
Assembly With
G Clamp
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Point of sale

hardware
maintenance
and support
service

Point of sale
hardware
maintenance
and support
service

Delivery Schedule

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 120/Qty

Address: PMU Office,
Banglow No. A-1, Power Wing
Colony, Hussainabad.,
Hyderabad, Hyderabad
(District), Hyderabad
(Division), Sindh (Province).
Schedule: 120 Days
Quantity: 10/Qty

Quantity

120/Qty

10/Qty

Bid
Security

20000
PKR

15000
PKR

M anufacturer /

Dealer
Authorization

Manufacturer
Authorization
form

Manufacturer
Authorization
form

Warranty

2 Years

2 Years
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Related Services of Goods:

No
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ltems/Lot Specification

Items Without Lots :

Item: Connector TMLH
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Connector TM63A
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Connector 90B40F
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached
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Item: Connector TMHH
UNSPSC: Point of sale hardware maintenance and support service

Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Connector TM40A
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Connector TM75A
UNSPSC: Point of sale hardware maintenance and support service

Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Connector 90BH30
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached
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Item: Connector 90BH40
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Connector 90B75F
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Connector 90B63F
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Connector TM63F
UNSPSC: Point of sale hardware maintenance and support service

Specifications / Requirementsss:
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as per NTDC/WAPDA Specification documents attached

Item: Connector TMLL
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Single Tension Fitting for Lynx Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Single Tension Assembly for Hawthorn Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Single Suspension Clamp for Greely Conductor

UNSPSC: Point of sale hardware maintenance and support service
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Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Single Suspension Clamp for LYNX Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Single Suspension Clamp for DOG Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Single Suspension fitting for Lynx Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Single Suspension Fitting for Greely Conductor
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UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Stock Bridge Damper for Lynx Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Stock Bridge Damper for Greely Condutor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Dead end Clamp for Greely Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached
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Item: Dead end Clamp for LYNX Conductor
UNSPSC: Point of sale hardware maintenance and support service

Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Dead end Clamp for DOG Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Double Suspension fiiting for Rail Conductor
UNSPSC: Point of sale hardware maintenance and support service

Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Double Tension Fitting for Rail Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached
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Item: Mid Span Joint For Lynx Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Mid Span Joint For Greely Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Mid Span Joint For Rail Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Repair Sleeves for Greely Condutor
UNSPSC: Point of sale hardware maintenance and support service

Specifications / Requirementsss:
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as per NTDC/WAPDA Specification documents attached

Item: Repair Sleeves for LYNX Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: PG Clamp for LYNX (3-bolted)
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: P.G Clamps for Dog Conductor (2-bolted)
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: P.G Clamp for Rail Conductor

UNSPSC: Point of sale hardware maintenance and support service
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Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: P.G Clamp for Greely Conductor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: P.G Clamps for Cairo Condutor
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: U Bolt Zm type Tower
UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached

Item: Earth Wire Tension Assembly With G Clamp
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UNSPSC: Point of sale hardware maintenance and support service
Specifications / Requirementsss:

as per NTDC/WAPDA Specification documents attached
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Price Schedule

For Individual Items

Unit Price (PKR) Total Price (PKR) Delivery L ocation Delivery Period / Year Country of Origin

2
For Lots

[Lot 1 Title]
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Genera Conditions of Contract
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A. General

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 timeto 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 asinstallation, 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” meansthe Specia Conditions of Contract by which the GCC may be amended or supplemented;
h. “ Day” means calendar day unless indicated otherwise.

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

j. The Bidder” means the individual 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,

l. “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” meansthe currency of Pakistan;
2. Application and Inter pretation

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 their 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 translation of the relevant passages in English, in which case,
for purposes of interpretation of the Contract, this translation 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 approva 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 asto 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, shal 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 (e) 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 afailure in 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 failsto 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 equipment, 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 Applicableto 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 activitiesin 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:

(@ 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 al of the Goods or to perform the Services within the period(s)
specified in the Contract, the Procuring Agency shall, without prejudice 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 Procur ement

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
acceptabl e 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
itsBid.

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. Quadlity Control

34. I dentifying 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

Lack 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 VIHI. 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 Supplements to, 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:

Thetitle of the subject procurement is: PM U-212/26-27 Procur ement of Hardware Material
Number of GC Clause 3

Applicable/Governing L aw:

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 al other
documentation to be prepared and supplied under the Contract shall be in English.

Number of GC Clause 5

Notices:

The addresses for 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].

The Contractor/ Bidder’ s Representative(s)
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[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: .....cooveeviieiinnnnn,

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

Number of GC Clause 8
Effectiveness of the contract
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

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
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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

Supplier’ sinvoice in triplicate showing Goods' description, quantity, unit price, and total amount

Delivery Challan duly acknowledged and signed by the consignee.
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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 Performa duly 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
seek to resolve any such dispute or difference by mutual diligent negotiationsin good faith within 14 (fourteen) days
following a notice sent by one Party to the other Party in this regard.
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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 resol ution 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.:P105982

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 expire if we are not the successful

Bidder, upon the earlier of (i) our receipt of your notification to us of the name of the successful Bidder; or
(i) twenty-eight (28) days after the expiration of our Bid.
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SECTION I X: 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., PMU-212/26-27 Procur ement
of Hardware Material (P105982) 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 Specia Conditions of Contract;

6. the General Conditions of the Contract;

7. the Procuring Agency’s L etter 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: ..........oooiiiii i 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 Manager
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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Annexure

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 89 of 262



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:
97)

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:
99)

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:
115)

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:
163)
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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:
174)

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:
200)

Price Schedule for Tender

TheGrand Total Pricemust 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: 253)

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: 256)
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Procurement Forms
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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: 257)

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

Litigation History

Bidders are requested to submit details of al 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: 258)

Financial Capacity and Net Worth Evauation Form

Financial 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 all 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: 260)

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 shal be calculated by summing their individual
turnovers. In case of JV, all JV partners shall combine meet the said requirement
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See Form Under Additional Forms and Documents. Average Annual Turnover (page number: 262)
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Additional Forms and Documents
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SPECIFICATION P-104: 83

: b .MID SPAN JOINTS AND RFF’AIF SLEEVES
- '; ' | FOR TRANS”’ ISSION ! INES

-  PAKISTAN
~ WATER AND POWER DEVELOPMENT AUTHORITY
DESIGN DEPARTMENT {(T&4G) POWER

i |
.~ : . . i

: i
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| AMENDMENT NO. I DATED DEC. 1982.

SPECIFICATION P-144: 80

‘MIDSPAN -JOINTS AND REPAIR SLEEVES FOR?

- TRANSMISSION LINES ' i

|

1, Replace Table-~1 of subclause 2.1 with the following:

DésmﬂpfpinH_-.jn;._'_‘

- . Desig- Cond., OD

i
5

Mid span joint.

_nation (mm)

RS--CA

. ‘ for DOG : ‘ ... . M8-D 14.2
T b) 'Mid span joint for LYNX f MS-L - 19.5
c) Mid span joint for CUCKOD | - MS-C 27.7
d) Mid span joint for RATL . MS-R 29.6
e) Mid span joint for CARDINAL MsS-CA - 30.4
f) Repair sleeves. -for DOG - RS-D 14.2
g) Repair sleeves for LYND RS-L, 19,5
h) Repair sleeves for CUCKOO | RS- 27.7
i) - Reépair ‘sléeves for RAYL RS-R 29.6
J) Repair sleeves for CARDINAL RS--C4 30.4
2. The sub para (ii) .of subclause 2.1 is substituted as follows:
ii) The next letter stands for the name of{conduﬁtur
for which the hardware is meant for i.e. 'D' for
DOG, 'L' for LYNX, 'C* for CUCKOO, - 'R'. for RAIL
and 'CA' for CARDINAL. :
3. Replace Table-IY of sub clause 3.1 with the %ollowing:
' TABLE - II |
+  Rating of Hardware ;
ggf Description.. j _;Failipg loa@ in Xg.
1.  MS-D 3300
2. MS~L 8000
3. MS-C 12000
- 4, MS-R - 12000
5. MS-CA 16000
6. RS-L -
7. RS-L -
8. RS5-C -
10. -
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The first sentenca 6f“sﬁ5'paﬁani'bf clause 11 is
substituted as follows: . g : : :

" The test current shall be chat power frequency
current which raises the surface’tgmperature
of the conductor 100 degC above 40°C ambient
temperature and maintains the temperature at

a steady value'™,

The last sentence of sub para & of clause 1} is
substituted as follows: S

" The sequence of operation siall be repeated so
that 100 cycles-of heating =nd cooling are
applied". . o Co

The prinbipal dimensicus of ¥id Span Joints and Repair
Sleeves for ACSR CARDINAL Conductor are added on Dwg.
No...PDW/DF-302, oo - I :
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USPECIFICATION P-144: 80

MID SPAN JOINTS. AND REPAIR - SLEEVES -
FOR TRANSMISSION LINES

0 FOREWORD

0.1  This standard has been introduced by WAPDA and has been
' Prepared by the Transmissicdn Line Section of the office
of the Chief Engineexr (Designs).

0.2 | This standard is intended only for the purpose of techni-
© cal specification to facilitate prdcurement of materials
- and does not include provision of contract.

0.3 This specification ig sukject to periodic revision as
and when required.

1.  SCoPr

1.1 This specification covers the mid span joints and repair

sleeves for ACSR Conductor intended to be used on Trans—
- mission Lines. , ‘

2 TYPES OF MID SPAN JOIN:S3 AND REPAIR SLEEVES

2.1 The hardware described in this Specification are o6f the
following types:

TABLE - 3

Deséription . - Designation  Cond.OD(mm)

a) Mid span joint for LOG " MS - D . 14.2
b) Mid span joint for LYNX MS - L 19.5
©) Mid span joint for CUCKOO  MS - C 27.7
d)' Mid span joint for RATIL NS - R 29.6
€) Repair sleeves for DOG RS - D 14.2
f) Repair sleeves for LYNX° ° RS - L, 19.5
€) Repair sleeves for CUCKOO RS - C 27,7

R 29.6

h) Repair sleeveg for RAIL ’ RS -

The hardware described above in this Specification has
been designated by the ~ode numbers. ‘These' codes” havé been

' ' i ent | © 2 Page 105 of 262
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assigned in the following mauner.

1) The first two letters stand for Mid Span -
joints or repair sleeves i.e. MS for mid
span joini and RS for repair. sleeves.

ii) The next letter stands for the name of

: " conductor for which the hardware is
meant for i.e. 'D' for DOG, 'L' for LYNX,
1¢' for CUCKOO and 'R' for RAIL.

3 RATING OF HARDWARE

3.1 The hardware shall be of the rating as specified in
Table-1I below: - 4 ¥ ;

TABLE -~ 1T

‘Rating of Hardware

Sr. . s ,
No,  Description ~ Failing load in Kg
1. MS-D ' 3300
2. MS-L . | <. 8000
3. MS-C 12000
2. MS~R [ 12000
6. RS-L SN -
7. RS-C -
8. - RBS-R . N _ =
4 GENERAL REQUIREMENTS: ‘
4.1 Generally each mid span joint shall consist of:

1 Steel sleeve galvanised
1 Aluminium sleeve

4.2  The repair sleeve shall be made of 2 pileces. It_shall
be compression type and shall made of all aluminium.

4.3 All ferrous parts shall be hot dip galvanised in accord-
ance with WAPDA Specification P-82.(latest revision)

5 DIMENSIONS AND TOLERANCES

5.1 A1l hardware shall generally be in accordance with
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-
‘-“ 3
me ‘drawings’ forming a part of t_his specification. )
) { ) - 5,2 The dimensions of these parts of hardware that mate
- - with other hardware or that determine the length of
insulator string are binding and are shown. enclosed
) “on the drawing., - S ' ST
- ». . " . . . )
5.3 'For dimensions that are fixed and binding the tolerance
- will be plus or minus 2 percent with ‘s maximum of O.8mm.
For dimensions that are shown as MAX or MIN there shall
- be no plus and minus tvolerance respectively. The toler-
ance in the opposite sense may however be 4%,
- 6 ~ DESIGN AND MATERIAL
b 6.1  Mid Span Joints
- ‘
- - Mid span joints shzi’ be of the compression type. They
shall be such that. aiter compression. they shall assume -
- '@ hexagonal cross-seciion., The electrical conductivity.
and current carrying capacity shall not :bé less than an .
equal length of conductor. '

Conductor j'o'inrts shall be made of aluminium with a gal-
- vanised steel inner sleeve, Mid span joints shall be
made according to Dwg. No. PDW/DF-302.

- 6.2  Repair Sleeves

Repair sleeves shall bs designed to make good a conductor
of which not more than one-fifth of the strands in the

- outer layer have been served. '
6.3 Repair gsleeve shall be composed of two aluminium pieces
- ' . Titted into each other and forming an integral. .part.

. They shall be compressed on the damaged part of conduc- .
; tor by the same diesg ‘used for aluminium component of
- s dead-end and mid-span joint and shall have un-installed
‘ - length as indicated in Dwg. No. PDW/DF-302.

7 TESTS
7.1 Type Tests

- 7.1.1 Type tests: are. intended to verify and establish design

characteristics. They shall be made once only on hard-
‘ - ware lidentical in 211 essential details with those to
- be supplied. : . -

1) Mechanical Test ) o
- o ,11) Heat Cycle Test ) On mid span. joints only
111) Resistance Test ) - T

| and Dispon ' bs) gerierai : 5026 Page 107 of 262
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7.1.2

7.2

The bidder shall supply heat cycle test result with
the bid.. | |

| Sa@§f§?festé

shall be made to verify the quality and
The number c¢f samples shall be nearest

to one half of one percent of the batch - .
or inspection.. = = . . :

The‘fbligwing]sample test shall be performed-in.accbrdé
ance ‘with the clause: ,

'Verification of dimeusions
Egchan;cal tests 2 On mid span joints
Resistance tests 1 - - N -
‘ Galvanising tests On ferrous parts

VISUAL!EXAMINATION

The test samples shall be examined visually for the

10

10.1.

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

Visual Examination

Examination Defects
Material . . Not as specified in relevant
o clauses.
Construction Not of the shape given in relevant.

Drawing. Any part missing.
Galvanising not proper. Presence
_of burrs,black and bare spots, -
dross and projections, which will
interfere with proper use of the
articles. _ '

VERIFICATION ‘OF DIMENSIONS

‘The ﬁidﬁiﬁéfdimensions of the hardware shall be measured

she as shown on the relevant approved drawings
o the tolerance given in clause 5.

and shsal

-‘Testﬂp f&éﬁéhall be assembled in accordance with manu-

facturer's. recommendations on conductor of the size and
typgﬁw@t which it is to he used. The assembly shall be
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10.2

11
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'mounted in a tcnsxlc tpbbihg ma wehline ana archored in

a manner approximating as nearly 2s possible to the
arrangement to L used in service, precauticus being
taken tc uvoid nir:ic:.ing of the conductor. The length
of conductcr betwees the fitting under test and any other

clamp or joint i1n the test uisembly should preferably

be not less than 100 tiwer the overall diameter of the
conductor.

A tensile loAd of ciout “U parcent of the failing load
specified in Table-JI siall be applied and the conductor
shall be marked in such 2 way that movement relative to

the fitting can c&‘ll& be detected. Without ary sub-

sequent adjustment of *he fitting, the load shall be

-

steadily ipcreased (o 20% of the failing load =nd then

reduced to 20%:c¢f the failing load and maintained for
l-minute., There sha:l Lo no movement of the conductor
relative to the fittiag due to ziip during this l-minute
perlod and no falluie of the fitting.

HEAT CYCLE TEST bR N

The test current .o Ll be 10°0 that power freguency
current which raises the surfice temperature of the con-
ductor 40 degC abuiz 10 gl smbient temperature and
maintains the tempericurd al o steady value. The minimum
length of conductor used for dJdetermining this current
shall be 2 meters and the corductor temperayure shall be
measured near *the denire of the test lenghs.

1
I

The joint shall be assembled in azccordance with the manu-
facturer's recommendztions on couductor .of the size and
type with which it i3 to b2 used. (The assembliy, to
which a tensile loz. .3t (,Lufﬂknz 20% of the rated
minimum failing lord 45 specified in Ta%le-I1 may be
applied, shall be Jirzzted indoors so that the conductor
is roughly horizontzi). &ir shall be able to circulate
freely round line asu:ably which shall rot however, be
exposed to draughts. The minimom length of conductor on
each side of the fitcing suzll be 2 metérs.

The test currént shall be. passed contlnuously through
the assembly for a period of 30 min. The current shall
then be interrupted, and the assembly shall be allowed
to cool to within 5 degC above the ambient temperature.
The sequence of operation shall be repeated so that 250
cycles of heating and cooling are applled

During the last five :ycles, the maximum temperature
measured when the tes: current is flow1ng at any points
on the surface of th: fittings, shall not exceed that
of the conductor. At the end of the test the joint
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shall meet the requirements of the resistance test =
specified above. There shall be no'sign of local
heating, burning or fusing of any part'of the joint or
-of the conductor. _ g '

12 RESISTANCE TEST

12.1 The fitting shall be assembled in accordance with the
- manufacturer's recommendations on conductors of the
size and type with which it is to°'be used. ' The electri-
cal resistance shall be measured between points on the
conductor on :. either side and just clear of the fitting
and shall not exceed 75% of the measured resistance of
the equivalent length of conductor.

12.2 The test may be made with direct current or with alter~
nating current at any convenient power frequency. The
current connections shall be at a distance not less than
50 times the diameter of the conductor from the fitting
and shall be so made that effective contact is made
with all these strands of the conductor which would be
taken into account in calculating its equivalent resis-

- tance.

13 GALVANISING TEST

This test shall be carried out on all ferrous parts
complying with the following requirements.

1) Weight of zinc coating
ii) - Uniformity of‘zinc coating
iii) -Adherence of'zinc_qoating

This test shall be performed in accordance with WAPDA
Specification P-82.(latest revision)

14 SAMPLING PLAN - ACCEPTANCE AND REJECTION

i)} Sampling sizes are designated by code letters. Table-III
shall be used to find the applicable code letter for
the particular lot or batch size for various tests speci-
fied in this Specification. While the number of units
of product from each lot or batch which are to be inspect-
ed (sample size) and the criteria for determining yhe
acceptability of the lot or batch (acceptance & rejection
numbers) for different code letters can be obtained from
the table-IV given below. '

ii) The numbér of'sample units inspected shall be equal to

the first sample size given in Table-IV. If the number
of defective- units founding the first sample is equal
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to less than the first wcceptance number, the lot shall
be acceptable., If the rumber of defectives found in

the first sample is equcl to.or- greater than the first
rejection number, the lot shall he rejected. If the
number. of defectives tound ir the first sample is betwee.u
the first acceptance =and rejection number, a second
sample of the size given by the plan shall: be inspected.
The number of defectives found in the first and the
second samples shall be a cumulated. If the cumulative
number of defectives is equal to or-less than the second
acceptance number, the lot shall be acceptable. If the
cumulative number of defectives is equal to or greater
than the second rejection number, the lot. shall be re—
Jected. . . ‘ ‘ b

TABLE - III Sample Size |

.. Sample size for . -f Samplé size for
:QtsgzeBatch § < Test specified in {§ dimensional and
¢ Clause 10,12 & 13 § finish defects

-l

2to -8 .y A
9 to 15 ‘ S A 'B
16 to 25 A C
' 26 to 50 A D
51 to 90 8 E
91 to 150 : 5 I
151 to 280 eSS I
281 to 500 _ B ‘ B
501 to 1200 | C g Dy
|
' TABLE - 1V W ) o
' Sample acceptance criteria
Sample § 0 I Cumula- § B .
size ‘@Sam 1le §Sample § tive . {Acceptance § Rejection
code (VR 5 gize g sample {number . § number
letters} b § size - § ' ¢
A First . 1 T o. | 1
Second - - - -
B First 2 2 0 2
Second 2 4 1 0 2
C First 3 3 0| 2
Second .3 - 6. i 2
D First 5 5 0 2
o Second -5 10 1 ; 2
E First 8 8 0. 2
. 8 6 1 2

Séecong

7 D) Page 111 of 262
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16

17

F First i5 4

VI 3

Second 13 26 3 4

G First . 20 20 1 4
Second 20 40 4 5

'H  First 32 32 9 5

. .Second 32 . - -84 - B 7

J First B .50 3 7.

Second EQ 100 8 9

MARKING AND PACKING

The material shall be packed i1 wooden crates for export
shipment to permit convenient handling and to protsct

against loss or damage to final destination. Containers

(wooden crates) shall be designed for handling by fork--
lift, truck and by slings around the container. The
weight of each package should be between 100 and 150 kg.

Packages shall be designed for rough handling. All-
wooden crates shall be clearly mnarked to indicate.
1, Quantity
2. Name -of havdware iten
3. Manufacturer's Name

All packages shall ke numbered cOnsecuﬁively'sé“fhat'
total shipment czn» he readily determined.

INFORMATION TO BE SUPPLIE

The following information shall oe supplied with the bid
and failure to supply the same nay subject the bid to
disqualifications:

i) Detailed fully dimensioned drawings of
midspan joints and repair sleeves

ii) 'Specification giving material grade & .
composition of all items of hardware

iii) Catalogues/literature of standardised'items
iv) Test certificates

v) Ohe complete sample of a.l types of
' midspan joints and repair sleeves
vi) Detail of manufacturing & testing facilities
available with manufacturers. :

DRAWING:

The following drawing = form the part of this specifica—
tion:

a) Mid span joint & repair sleeve PDW/DF-302
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NATIONAL TRANSMISSION AND DESPATCH COMPANY

SPECIFICATION P-176: 2011

CONNECTORS FOR 500/220/132 kV GRID STATIONS

DESIGN DEPARTMENT

This document is property of Design NTDC. No Part of this can be modified or used for any purpose other than its designated purpose.

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 115 of 262



CONTENTS

0. Foreword

1. Scope

2. Climatic Conditions

3. Requirements

4. Material

5. Tests

6. Packaging

7. TenderData

8. Approval of Drawings

9. ) 500 kV Connectors

PRINTINGHISTORY

First approved on April 1980
Amendment No. 1 on September 1980
Second revision on November 2007
Third revision on April 2011

This document is property of Design NTDC. No Part of this can be modified or used for any purpose other than its designated purpose.

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 116 of 262



0.1

0.2

03

11

1.2

SPECIFICATION P-176: 2011

CONNECTORS FOR GRID STATIONS
FOREWORD
This specification has been prepared by Design NTDC.

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.

SCOPE

This specification describes the connectors suitable for installations on 500,220 and
132 kV Grid Stations under climatic conditions mentioned in clause 2.0.

The connectors shall be of the type described in the following clauses:

1.2.1 Monometallic Connectors

The monometallic connectors shall be of the following types and designation

as per drawings attached and as per Table-I(A), I(B), (IC).and I(D).

TABLE-I(A) TEEFCONNECTORS

Description Designation Drawing No. Dia Run (mm) Dia Tap (mm)
Tee-connector 2x600/3.0 TDMHP3.0 PDW/DF-405R 88.9 2X32
Tee-connector 484/2x600 TDMRH PDW/DF-406R 2X29.6 2X32
Tee-connector 600/5.0 TMHPS5.0 PDW/DF-395R 1413 32
Tee-connector 2X600/2X600 TDMHH PDW/DF-409R 2X32 2X32
Tee-connector 2X600/3.0 TDMHP3.0 PDW/DF-405R 88.9 2X32
Tee-connector 2X600/3.5 TDMHP3.5 PDW/DF-405R 101.6 2X32
Tee-connector 2X600/5.0 TDMHPS5.0 PDW/DF-405R 1413 2X32
Tee-connector 2X455/3.0 TDMAP3.0 PDW/DF-405R 88.9 2X27.72
Tee-connector 2X484/3.0 TDMRP3.0 PDW/DF-405R 88.9 2X29.6
Tee-connector 484 /2X455 TDMAR PDW/DF-406R 29.6 2X27.72
Tee-connector 2X484/2X484 TDMRR PDW/DF-409R 2X29.6 2X29.6

3
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Tee-connector 600/600 TMHH PDW/DF-388R 32 32
Tee-connector 484/600 TMRH PDW/DF-388R 29.6 32
Tee-connector 183/600 TMLH PDW/DF-388R 20 32
TABLE-I(B) ANGLE TEE-CONNECTORS
Description Designation Drawing No. Dia Run (mm) Dia Tap (mm)
Angle Tee-connector 3.0/2x2.5 TDMP3.0,P 2.5 PDW/DF-389R 88.9 2X73
Angle Tee-connector 3.0/2.5 TMP3.0,P2.5 PDW/DF-392R 88.9 73
Angle Tee-connector 3.5/2x2.5 TDMP3.5,P 2.5 PDW/DF-389R 101.6 2x73
Angle Tee-connector 3.5/2.5 TMP3.5,P25 PDW/DF-392R 101.6 2X32
Angle Tee-connector 5.0/2x2.5 TDMP5.0, P 2.5 PDW/DF-389R 141.3 2x73
Angle Tee-connector 5.0/2.5 TMP5.0,P2.5 PDW/DF-392R 141.3 73
TABLE-I(C) STRAIGHT CONNECTORS
Description Designation Drawing No. Dia Run (mm) Dia Tap (mm)
Straight connector -2x600/3.0 ODMHP3.0 PDW/DF-398R 2X32 88.9
Straight connector -2x600/3.5 ODMHP3.5 PDW/DF-398R 2X32 101.6
Straight connector -2x600/5.0 ODMHPS5.0 PDW/DF-398R 2X32 141.3
Straight connector - 2x484/3.0 ODMRP3.0 PDW/DF-398R 2X29.6 88.9
Straight connector - 455/3.0 OMSP 3.0 PDW/DF-439R 28 88.9
Straight connector - 600/5.0 OMHP 5.0 PDW/DF-439R 32 141.3
Straight connector - 2x600/Flat ODMHF PDW/DF-438R 2x32 Flat
Straight connector - 3.0/Flat OMP3.0F PDW/DF-430R Flat 88.9
Straight connector - 3.5/Flat OMP3.5F PDW/DF-430R Flat 101.6
TABLE-I(D) SUPPORTING CONNECTORS
Description Designation Drawing No. Dimensions
PG clamp 484 — 484 PGRR PDW/DF-415R 29.6 each grove
PG clamp 600 — 600 PGHH PDW/DF-415R 32 each grove
PG clamp 887 — 887 PGJJ PDW/DF-415R 39 each grove
Slide bus support for 3” pipe size SBSP3.0 PDW/DF-431R 88.9
Slide bus support for 3.5” pipe size SBSP3.5 PDW/DF-431R 101.6
Slide bus support for 5” pipe size SBSP5.0 PDW/DF-431R 141.3
Fixed bus support for 3” pipe size BSP3.0 PDW/DF-436R 88.9
Fixed bus support for 3.5” pipe size BSP3.5 PDW/DF-436R 101.6
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Fixed bus support for 5” pipe size BSP5.0 PDW/DF-436R 141.3
Expansion bus support for coupling 3” pipe size EBSP3.0 PDW/DF-434R 88.9
Expansion bus support for coupling 3.5” pipe size EBSP3.5 PDW/DF-434R 101.6
Expansion bus support for coupling 5” pipe size EBSP5.0 PDW/DF-434R 141.3
T-slide bus support for 3” pipe size T-SBSP3.0 PDW/DF-432R 88.9
T-slide bus support for 3.5” pipe size T-SBSP3.5 PDW/DF-432R 101.6
Monometallic spacer SH100 PDW/DF-401R 32 each
Monometallic spacer SH200 PDW/DF-401R 32 each
Monometallic spacer SH400 PDW/DF-401R 32 each
Bus support BSHH PDW/DF-437R 2X32
Cap for 3” pipe size Cap 3.0 PDW/DF-433R 88.9
Cap for 3.5” pipe size Cap 3.5 PDW/DF-433R 101.6
Cap for 5” pipe size Cap5.0 PDW/DF-433R 141.3

1.2.2 Bimetallic Connectors

The bimetallic connector shall bexmade of separate Copper and Aluminum alloy bodies joined by a
suitable bimetallic joint to prévent galvanic action. These shall be of the following types and according
to the drawings attached and as per Table —1I (A) and 11 (B)

TABLE-II(A) STRAIGHT CONNECTORS

Description Designation Drawing No. Dia Conductor Dia Terminal
(mm) (mm)

Straight connector=2x600/F ODBHF PDW/DF-407R 2X32 88.9
Straight connector<3.0/60 OBEP3.0,60 PDW/DF-393R 88.9 60
Straight connector -'3.0/F OBEP3.0,F PDW/DF-394R 88.9 Flat
Straight connector - 3.5/60 OBEP3.5,60 PDW/DF-393R 101.6 60
Straight connector - 3.5/F OBEP3.5,F PDW/DF-394R 101.6 Flat
Straight connector-2X600/60 ODBH60 PDW/DF-397R 2x32 60
Straight connector - 5.0/60 OBEP5.0,60 PDW/DF-393R 141.3 60
Straight connector - 5.0/F OBEP5.0,F PDW/DF-394R 141.3 Flat
Straight connector - 3.0/60 OBP3.0,60 PDW/DF-428R 88.9 60
Straight connector - 3.0/F OBP3.0,F PDW/DF-429R 88.9 Flat
Straight connector - 2X484/60 ODBR60 PDW/DF-397R 2x29.6 60
Straight connector - 2X455/60 ODBA60 PDW/DF-397R 2x27.72 60
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Straight connector - 3.5/60 OBP 3.5,60 PDW/DF-428R 101.6 60
TABLE-II (A) STRAIGHT CONNECTORS
Description Designation Drawing No. Dia Conductor Dia Terminal
(mm) (mm)
Straight connector - 3.5/F OBP3.5,F PDW/DF-429R 101.6 Flat
Straight connector - 600/40 ODBH40* PDW/DF-397R 32 40
Straight connector - 600/F ODBHF* PDW/DF-407R 32 Flat
Straight connector - 5.0/40 OBP5.0,40 PDW/DF-428R 1413 40
Straight connector - 5.0/F OBP5.0,F PDW/DF-428R 141.3 40
TABLE-II (B) — 90° CONNECTORS
Description Designation Drawing No. Dia-Conductor Dia Terminal
(mm) (mm)

90° connector -3.0/60 90BEP3.0,60 PDW/DF-396R 88.9 60
90° connector -3.5/60 90BEP3.5,60 PDW/DF-396R 101.6 60
90° connector -5.0/60 90BEP5.0,60 PDW/DF-396R 1413 60
90° connector -600/40 90BH40* PDW/DF+-435R 32 40
90° connector -600/60 90BH60 PDW/DF-435R 32 60
90° connector -3.0/40 90BEP3.0,40 PDW/DF-396R 3.0 40
90° connector -5.0/40 90BEP5.0,40 PDW/DF-396R 5.0 60
90/T connector -2X600/F 90/TDBHFE PDW/DF-402R 2X32 Flat
90/T connector -3.0/60 90/TBP3.0,60 PDW/DF-427R 88.9 60
90/T connector -2X600/60 90/TDBH60 PDW/DF-408R 2X32 60
90/T connector -2X600/30 90/TDBH30 PDW/DF-408R 2X32 30
90/T connector -2X455/60 90/TDBA60 PDW/DF-408R 2X27.72 60
90/T connector -2X455/30 90/TDBA30 PDW/DF-408R 2X27.27 30
90/T connector -2X484/60 90/TDBR60 PDW/DF-408R 2X29.6 60
90/T connector -2X484/30 90/TDBR30 PDW/DF-408R 2X29.6 30
90/T connector -3.0/30 90/TBP3.0,30 PDW/DF-427R 88.9 30
90/T connector -3.5/60 90/TBP3.5,60 PDW/DF-427R 101.6 60
90/T connector -3.5/30 90/TBP3.5,30 PDW/DF-427R 101.6 30
90/T connector -5.0/40 90/TBP5.0,40 PDW/DF-427R 1413 40
90/T connector -5.0/30 90/TBP5.0,40 PDW/DF-427R 1413 30
90/T connector -2X600/40 90/TDBH40* PDW/DF-408R 2X32 40
90/T connector -2X600/30 90/TDBH30* PDW/DF-408R 2X32 30

* Connectors for 132 kV Busbar
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2. CLIMATIC CONDITIONS

21 Connectors of all types shall be suitable for satisfactory operation under the following conditions:
2.2 Ambient Temperature

Maximum 50°C

Maximum mean over any 24 hours 45°C

Mean in any year 30°C

Minimum -10°C
23 Humidity

The relative humidity may range from 0 to 100%. The maximum values of the ambient temperature and
humidity however do not occur simultaneously. During the monsoon, high humidity may persist for many
days at a time along with temperature ranging from 30°Cto40°C.

24 Altitude

Installation up to 1000 m above Sea level.

24 Atmospheric Conditions

It may be assumed that the air is not normally heavily polluted by dust, smoke, aggressive gases,
vapors, or salt spray. At certain times of year severe dust storm may be experienced.

3 REQUIREMENTS

3.1 The connectors shall be so designed that there are no sharp corners or edges which may damage the
conductor or cause radio interference, and corona. The connector shall not become loose due to
vibrations, or temperature variations:

3.2 The connectors shall be of bolted type and should be able to develop adequate electrical contact between
the conductors and or terminals andetween all wires of the stranded conductor.

Connectors with single,bolt technology may be considered for connection on tube only; if the design of the
product is submitted for approval along with type test reports giving evidence of covering the following
performances:

e _Electricalageing test as per ANSI 119.4 (Class C).

e . Bending test (applicable loading must be obtained by calculation by implementing boundary
condition on the busbar system).

e Short circuit test as per IEC 694

3.3 The temperature rise of the connector shall not exceed the temperature rise of the conductor with which it
is intended to be used.

3.4 The temperature rise of the connector, which connects conductors of varying sizes shall not exceed the
temperature rise of the conductor having highest temperature rise.

3.5 The resistance of a conductor including connectors shall not exceed the resistance of an equal length of the
identical conductor without connectors by more than 110 percent of all sizes of conductor.

3.6 The resistance measurement shall be made by milli volt drop, accurate resistance bridge or other suitable
means.
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3.7 The condition specified in clause 3.3, 3.4 and 3.5 above, shall be for the minimum rated current specified in

Table-llI.
TABLE -1

Conductor Area mm’ Rated Current A
Arvidal 455.7 925
Snap-dragon 456.26 925
Hawthorn 604 1085
Coreopsis 811 1300
Jessamine 887 1350
Aluminium pipe 2.5” nominal dia 1096.85 1550
Aluminium pipe 3.0” nominal dia 1437.70 1890
Aluminium pipe 3.5” nominal dia 1728.70 2170
Aluminium pipe 5” nominal dia 2772.60 3080
Aluminium pipe 6” nominal dia 2900 4000
Copper stud 30 mm dia - 1250
Copper stud 40 mm dia - 1600
Copper stud 60 mm dia - 2000
Copper stud flat (125 x 125 x 16'mm) - 2000

3.8 The pull outstrength of the connectors shall not be less than that indicated in Table — IV

TABLE - IV

Connector Minimum Pullout kg. (per connector)
All connectors for Ardival conductor 1000

All connectors for snap-Dragon conductor 1000

All connectors for Hawthorn conductor 1000

All connectors for Rail conductor 1200

All connectors for Coreopsis conductor 1300

Connector

All connectors for Jessamine conductor 1400
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3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

4.1

All connectors for 214" pipe size snap-Dragon conductor 1400
All connectors for 3” pipe size snap-Dragon conductor 1800
All connectors for 3%4” pipe size snap-Dragon conductor 2200
All connectors for 5” pipe size snap-Dragon conductor 3500
All connectors for 6” pipe size snap-Dragon conductor 4000

The monometallic connectors and Aluminum portion of Bimetallic connectors shall be made from corrosion
proof Aluminum alloy conforming to clause 4.1. The Copper based Aluminum alloys shall not be acceptable.

The bimetallic connectors shall have separate Copper and Aluminum bodies jointed by a suitable bimetal
strip joint with 2mm of thickness. The bimetallic connectors using pin type design shall.not be accepted.
Bimetallic connectors employing bimetallic shims shall not be accepted.

The Copper portion of the bimetallic joints shall be made of Copperalloy conforming to clause 4.3

The nuts, bolts and washers shall be conforming to clause 4.2.

The number and size for bolts nuts shall be adequate forthe design of connectors to fulfill the requirements
of contact pressure, temperature rise and resistance etc.

The dimensions of the connector shall be submitted.for approval. The tolerance on the dimensions shall be
plus or minus 3 percent from that of the approvedene.

For connectors with flat terminals, the'flat portion shall have holes drilled in it as per respective drawing.
The numbers of bolts, nuts and washers‘as per clause 3.13 shall be supplied with each flat type connector.

Each connector drawing should clearly indicate the grade of material being used, the weight of Copper and
Aluminum parts, separately andtightening torque of bolts.

The current carrying’capacity of the connectors shall be twice the current rating of the respective
conductor(s) / pipe for'which it is to be used.

MATERIAL

The material and composition of the Aluminum alloy used on monometallic connectors and the Aluminum
portion of the bimetallic connectors shall be as per details below:

S. No. | Technical characteristics EN AC 42100 EN AC 42200 Applicable
(For body) (For keeper) standard

1 Ultimate tensile strength , min 230 N/mm’ 320 N/mm’ EN 1706-1998

2 Yield strength, 0.2% off set, min 190 N/mm’ 240 N/mm’ EN 1706-1998

3 Elongation, min 2% 3% EN 1706-1998

4 Electrical conductivity, min 38% of IACS 38% of IACS EN 1706-1998

5 Brinell hardness, min 75 HB 100 HB EN 1706-1998

Al alloy characteristics as per EN AC 42100 and 42200 to be submitted for approval. The alloy will be
properly heat treated. Additionally, keepers, components, which are subjected to high forces during

services, will be obtained by gravity die casting
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4.2 The bolts, nuts and washers shall be of stainless steel type A2-70 minimum as per ISO 3506 standard having
following properties:

Breaking strength, min = 65 kg/ mm?’
Yield strength, min = 40 kg/mm’
Brinell hardness, min = 140 HB
43 The material and composition of the Copper alloy in the bimetallic connectors shall be submitted for

approval. The Copper alloy will be from the Copper/Nickel base family CuNi2Si having minimum of 96.4% of
Copper and 3.6% other alloy in order to guarantee high conductivity properties as well as high strengths
characteristics. Copper alloy shall be heat-treated.

44 The Copper alloy must be developed and defined in accordance with mechanical and electrical properties
indicated in clause 4.3 of P-176:2011. This Copper alloy must be heat treated to reach the electrical and
mechanical requirement as per clause 4.3. The chemical composition should be in accordance with the
following standards:

ASTM B411 —alloy reference C64700
DIN 17673 — alloy reference 17678
BSS 4577 —alloy reference A3/2

The Copper alloy shall have the following characteristics:

Ultimate tensile strength Rm (min) = 20 kg/ mm?, (196.2) N/mm?, (196.2) MPa
Yield strength Re 0.2% min E 10 kg/mm?, (98.1) N/mm?, (98.1) MPa
Elongation (min) = 18% on 50 mm scale

Electrical conductivity at 20°C = 32% IACS

(%IACS) (min)
5 TESTS

5.1 Sample Tests

5.1.1 The following sample tests @re.required to be carried out on connectors:

i) visual inspection and.dimension test
ii) Temperaturerrise test

iii) Resistance test

iv) Strength,test

5.1.2  Visual InSpection and Dimensions

Each batch offered for acceptance shall be divided into lots of 500 connectors. Samples shall be selected at
random from each lot for test.

The number of connectors in the sample shall be 50 for visual inspection and verification of dimensions.

If the number of defective connectors in any sample is three or less, the entire lot shall be accepted. If it is
more than 10, the entire lot shall be rejected.

If the number of the defective connectors is 4 to 10 inclusive, a second sample of 100 connectors shall be
selected at random from the same lot (but excluding the first sample) and these shall be inspected and the

number of the defective units in the second sample determined.

If the total number of defective units from the first and second sample together is 10 or less, the entire lot
shall be accepted. If it is more than 10 than the entire lot shall be rejected.

10
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Individual items shall be visually examined for the defects given below:

Sr.No. Examination Defects

1. Construction i. Not of proper dimensions

ii. Nor of correct material

iii. Any crack on the material

2. Finish i. Not free from roughness, sharp edges and
projections which will interfere with the proper
use of the article

ii. Corner edges not rounded

5.1.3 Temperature Rise Test

Connectors of each type being offered shall be subject to temperature rise test. Forthis purpose a circuit
diagram/loop containing at least two connectors of each type shall be formed by using the relevant
conductor/tube.

The test shall be performed according to NEMA CC1.

The temperature rise of the connectors shall not exceed the temperature rise ofithe conductor with which
it is intended to be used.

The temperature rise of the connectors, which connects conductors of varying sizes, shall not exceed the
temperature rise of the conductor having highest temperature.rise.

5.1.4 Resistance Test
The resistance of each connector shall not exceed/110% of.the reference conductor resistance.
5.2 Type Tests

5.2.1 The following type tests shall be carried out 6n connector bodies, bolts, nuts and washers.

i) Material composition test

ii) Tensile strength test

iii) Elongation test

iv) Brinell hardness test

v) Heat Cycle Test

vi) Conductivity.test

vii) Radio interference voltage and corona tests

5.2.2  Subjectto approval, the type test reports can be submitted in lieu of actual tests. Copies in English
Language. of appropriate test methods shall be submitted with the type test report.

5.2.3  Cost of type tests shall be separately indicated by the bidder.
6 PACKING

6.1 Each connector shall be packed in a polythene bag. Nuts, bolts and washers supplied as per clause 3.15 shall
also be packed therein.

6.2 The connector shall be packed in wooden cases with 100 connectors in each case. The wooden cases shall

be strong e4nough to withstand the rigors of transportation. Each package shall have marked on two sides
the connector types designations as per clause 1.2.

11
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7 TENDER DATA

The manufacturer shall submit with the tender the following information:

a) The details of materials, its composition and materials, its composition and
mechanical characteristics.
b) Manufacturer catalogue number along with the catalogues.
c) Copies of type test reports on the connectors along with English version of the
relevant specifications, to which the connectors are manufactured and tested.
d) Fully dimensioned drawings of the connectors.
8. APPROVAL DRAWINGS.

Four sets of the drawings and one set of reproducible shall be submitted for approyal. The drawings shall
show all dimensions, alloy designation and catalogue number.

500 kV CONNECTOR

9 SCOPE

The aim of this specification is to provide technical recommendations for selection of clamps and
connectors used in 500 kV substations for transmission systems. HV connectors need to be selected
carefully as they are one of the most critical functions within the substation and by consequence for the
grid.

This document covers all connection functions as“well,.as'mechanical support and spacers required for
phase conductors (cables and tubes).

10 QUALITY REQUIREMENTS

Clamps and connectors when manufactured by casting process are produced with aluminum alloys first
melt with new ingots. Ingots will be delivered to the casting plant with its certificate of conformity as per
the relevant standard requirement. Alloys and applicable standards are listed in the hereunder paragraphs.

Traceability from the companénts to the poured alloy will be provided by the supplier through his quality
system, which has tosbe 1ISO 9001 (Edition 2000) certified.

11 GENERAL DESIGN OF CONNECTORS

The connectors will be designed such as they comply with the performances indicated in the paragraph 5
(“performances of the connectors”). Additionally the design of the products will comply with the following
requirements.

111 The connectors shall be so designed that there are no sharp corners or edges, which may damage
the conductor or cause radio interference, and corona.

11.2 The connectors shall be of bolted type and should be able to develop adequate electrical contact.

The quantity of keepers and bolts per connector body and conductor attachment will correspond at least at
the following requirements.

12
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N f
Conductor type I:len::)z’: Number of Bolts
Stranded conductor 3 minimum 6 minimum
Stud 1 minimum 4 minimum
Tube 2 minimum 4 minimum

Connectors with single bolt technology are permitted for connection on tube only; but the design of the
product must be submitted to approval with type test reports evidence covering the following

performances:

- Electrical ageing test: ANSI 119.4 (Class C).
- Bending test (applicable loading must be obtained by calculation by implementing boundary
condition on the busbar system).

- Short circuit test: IEC 62271-1 (2007)

11.3 Bolts and washers will be made in stainless steel grade A2-70 minimum as'per the ISO 3506 standard.
Item Technical characteristics Requirements fpplicalg
standard
Ul'tlr-nate tensile strength 700 N/mm?
Stainless steel bolts IDITum ISO 3506
Hardness minimum 140 HB
The maximum torques to be applied on the'bolts is defined in the following table.
M10 M12 M14 M16 M20
‘Torque (Nm) 37 60 80 110 200
114 The connectors shall be made from corrosion proof aluminum alloy: Silicon based \aluminum alloy.
115 The materialand composition of the Aluminum alloy used on monometallic connectors and the Aluminum
portion of the bimetallic connectors shall be as per details below:
S. No. Technical characteristics EN AC 42100 (For | EN AC 42200 Applicable
body) (For keeper) standard
1 Ultimate tensile strength, min 230 N/mm’ 320 N/mm’ EN 1706-1998
2 Yield strength, 0.2% off set min 190 N/mm’ 240 N/mm’ EN 1706-1998
3 Elongation, min 2% 3% EN 1706-1998
4 Electrical conductivity, min 38% of IACS 38% of IACS EN 1706-1998
5 Brinell hardness, min 75 HB 100 HB EN 1706-1998

Al alloy characteristics as per EN AC 42100 and 42200 to be submitted for approval. The alloy will be properly heat
treated. Additionally, keepers, components, which are subjected to high forces during services, will be obtained by

gravity die casting

13
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12 TYPE TEST

The connectors shall be subjected to the type test and meet the requirements given below:

Type tests

Applicable standard

Requirement performance

Tensile Test

NEMA CC1 (edition 2005)

8896N per stranded conductor

Cantilever test

NEMA CC1 (edition 2005)

8896N orthogonally applied to

connectors.

supports

and busbar

Electrical
resistance test

NEMA CC1 (edition 1984)

R<110% of conductor reference

Temperature
rise test

NEMA CC1 (edition 2005)

T°(K) of the connector lower than the higher T°(K) of the
connected conductors.

Ageing cycling
test

ANSI C119.4 (edition 2004)

125 Cycles minimum

Short Circuit

IEC 62271-1 (Edition 2007)

40kA/1Sec
63 kA/1Sec

test No cracks and no melt on the tested connectors.
T° Max'<200°C.after testing.
R.LV test IEC 62271-1 (Edition 2007) | 25001V at.Un

Corona test

IEC 62271-1 (Edition 2007)

Extinction at Un

Corrosion test

EN 60068-2-11 (edition
1999)

500 Hours in Salt fog

Tightening
torque test

NEMA CC1 (edition 2005)

1.5 time nominal torque

No damage of the connector and the fasteners

Bending test (2)

Applicable loading must be obtained by calculation by
implementing boundary condition on the busbar system

No damage of the connector and the fasteners

Mechanical
oscillation test

(3)

NEMA CC1 1984 (for
measurement method of
the resistance)

Resistance deviation every 10 000 cycles.
Number of cycles: 100 000

Max deviation allowed: 10% from original resistance

(1) Not applicable for shear head bolts.

(2) Applicable on connectors use single bolt technology.

(3) Applicable on multi-angular connectors.

14
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SCHEDULE OF TECHNICAL DATA FOR 132 kV GRID STATION CONNECTORS

. Value . Value
Val;l:rlze:;lred offered Vafl:f :::u;:ed offered for Unit
y for Body P Keeper
A | Monometallic Connectors
Applicable standard EN 1706-1998 EN 1706-1998
EN AC 42100
5 Type/grade of alloy EN AC 42200
3 Ultimate tensile strength (Rm), min 230 320 N/mm?’
1 0,
Ylf:eld strength, 0.2% off set (Rp0.2), 190 240 N/mm?
4 min
5 Elongation, min 2 3 %
6 Brinell hardness, min 75 100 HB
7 Electrical conductivity (min) 38 38 % IACS
According to According‘to
8 Pull ougptrenggy Conductor Conductor N
9 No. of Keepers 2 Nos.
B | Bimetallic Connectors
ASTM B411 -
ASTM/B411 = alloy reference
alloy reference C64700, DIN
C64700,DIN 17673 - alloy
17673 - alloy reference
reference 17678, 17678, BS 4577
BS 4577 - alloy - alloy
2 | Applicable standard reference A3/2 reference A3/2
3 Type/grade of alloy Copper Alloy Copper Alloy
4 Material Composition CuNi2Si CuNi2Si
0, 0,
% age of each metal 96.4 % of Copper 96.4 % of
5 Copper
3.6% other 3.6% other
6 metals metals
7 Ultimate tensile strength 196.2 196.2 N/mm’
8 | Yield strength, 0.2% off set (min) 98.1 98.1 N/mmZ
9 | Elongation 18 18 %
10 | Brinell hardness (min.) 74 74 HB
11 | Electrical conductivity (min) 32 32 % IACS
According to According to
12 Pull out strength Conductor Conductor N
13 | No. of Keepers 2 2 Nos.
15
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C | Bolts, Nuts and Washers

1 | Applicable standard I1SO 3506 I1SO 3506
Stainless Steel
2 | Type/grade of alloy A2-70 & A4-70
2
3 Breaking strength (min.) 637.65 N/mm
N 2
4 | Yield strength (min) 3924 /mm
5 | Brinellhardness 140 HB
D P.G.Clamp
1 | Applicable standard EN 1706-2010
2 | Type/grade of alloy EN AC 42100
16
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SCHEDULE OF TECHNICAL DATA FOR 220 kV GRID STATION CONNECTORS
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Value Required for Value Value Required Value Unit
Body offered for for Keeper offered for
Body Keeper
A | Monometallic Connectors
1 | Applicable standard EN 1706-1998 EN 1706-1998
2 | Type/grade of alloy EN AC 42100 EN AC 42200
3 Ultimate tensile strength (Rm), min 230 320 N/mm?’
1 0,
Ylf:eld strength, 0.2% off set (Rp0.2), 190 240 N/mmz
4 min
Elongation, min ) 3 %
5
; Brinell hardness, min 75 100 HB
7 Electrical conductivity (min) 38 38 % IACS
According to .
Pull out strength Conductor Necordme ig N
3 Conductor
No.
o. of Keepers ) NoS.
9
B Bimetallic Connectors
1 Applicable standard ASTM B411= alloy ASTM B411 —alloy
referénce C64700, reference C64700,
DIN 17673 - alloy DIN 17673 - alloy
reference 17678, reference 17678,
BS 4577 - alloy BS 4577 - alloy
reference A3/2 reference A3/2
2 | Type/grade of alloy Copper Alloy Copper Alloy
3 Material Composition CuNi2Si CuNi2Si
% age of each metal 96.4 % of Copper 96.4 % of Copper
4 | Ultimate'tensile'strength 196.2 196.2 N/mm’
5 | Yield strength, 0.2% off set (min) 98.1 98.1 N/mm’
6 Elongation 18 18 %
7 Brinell hardness (min.) 74 74 HB
8 Electrical conductivity (min) 32 32 % IACS
9 Pull out strength According to According to N
Conductor Conductor
10 | No. of Keepers 2 2 Nos.
17
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C | Bolts, Nuts and Washers

1 | Applicable standard ISO 3506
2 | Type/grade of alloy Stainless Steel A2-

70 & A4-70
3 Breaking strength (min.) 637.65 N/mm’
4 | Yield strength (min) 392.4 N/mm’
5 Brinell hardness 140 HB

D P.G.Clamp

Offered

2 | Applicable standard

EN 1706-1998

3 | Type/grade of alloy

EN AC 42100

18
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SCHEDULE OF TECHNICAL DATA FOR 500 kV GRID STATION CONNECTORS

Value Value Value Unit
Value Required for offered Required for offered
Body for Body Keeper for Keeper
A Monometallic Connectors
2 | Applicable standard EN 1706-2010 EN 1706-2010
EN AC 42100

Type/grade of alloy EN AC 42200
3

Ul'tlmate tensile strength (Rm), 230 320 N/mmz
4 | min

Yield strength, 0.2% off set 130 2

. 240 N/mm
5 (Rp0.2), min
6 | Elongation, min 2 3 %
7 Brinell hardness, min 75 100 HB
38

Electrical conductivity (min) 38 % IACS
8
10 | Pull out strength According to According to N

Conductor Conductor

No. of Keepers 3 Nos.
11
B | Bolts, Nuts and Washers
1 | Applicable standard I1SO 3506 I1SO 3506

Stainless Steel A2-

2 | Type/grade of alloy 70 & A4-70
3 | Breaking strength (min.) 637.65 N/mm?
4 | Yield strength (min) 392.4 N/mm?’
5 | Brinell hardness 140 HB
C | P.G.Clamp

Manufacturer's Name and
1 | Address
2 | Applicable standard EN 1706-2010

EN AC 42100

Type/grade of alloy

3
19
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(M Al Alloy heat treated - EN AC 42100 for body & EN AC 42200

Checked

Approved

(i) Bolts, Nuts and washers - Stainless steel A2-70 & A4-70

D1
(1A ?@3\
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1 1
o2
TMRR 29.6 | 296
NOTES:
TMHH 32 32 1. Al dimensions are In millimeters
2. Body & keeper manufactured in Al-Alloy
TMRH 296 | 32 3. Type of material
TMLH 20 | 32 for keeper
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3, 31/2 * & 5 AL PIPE T0O
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.

TDMP3.0,P2.5 889 ( 73

NOTES:
TDMP3.5,P2.5 1016 ( 73 1. All dimensions are in millimeters Drawn =

2. Body & keeper manufactured in Al-Alloy
TDMP3.0,P2.5 1413 | 73 3. Type of material: Checked =
TDMP5.0,P35 1413 | 1016 O} ﬁlofllsze::::t treated — EN AC 42100 for body & EN AC 4220 Approved —
TYPE & (D Bolts, Nuts and washers - Stalnless steel A2-70 & A4-70 Chief Enaineer
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TMP3.0P2.5 889 | 73 X — Design
NOTES: National Transmission & Despatch Company| wme
TMP3.5P2.5 1016 | 73 1. All dimensions are in millimeters Drown -
2. Body & k factured In Al-All
TMPS0P25 | 1413 | 73 3 Typy of mogerlal e = Srocied -| ANGLE TEE CONNECTORS AL
i - 3“, 3 1/2* & 3 PIPE TO
TMP5.0P3.5 1413 | 1016 W I-}:lofllgge;::t treated - EN AC 42100 for body & EN AC 42200 Approved 1 3 '1/8’, 3 1,27 AL PIPE TAP
TYPE & (D Bolts, Nuts and washers - Stalnless steel A2-70 & A4-70 Chief Enaineer
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Alu Alloy
0] H— /M/@ )
L 1 Y
- oo
Copper alloy
OBEP3.0,60 889 | 60 90
OBEP3.5,60 1016 | 60 90
Thickness 2mm OBEPS.0,60 1413 60 90
TYPE &
DESIGNATION | D1 | eD2 | E —
' ' ' Deslign
NOTES: National Transmission & Despatch Company| wroc
1. AUl dimensions are In millimeters Drawn =
2. Body manufactured in Al-Alloy and Copper Alloy.
Keeper for Cu olloy portion of connector in Cu alloy Checked =-| STRAIGHT BIMETALLIC
3. Type of material EXPANSION CONNECTOR
> Al Alloy heat treated - EN AC 42100 for body & EN AC 42200 for keeper Approved AL.PIPE TO COPPER TERMINAL
(> Copper alloy-Copper / Nikel base family CuNi2Si, 96.4% copper+3.67Z other alloy (Heat Treatec) Chief Enal
(b Bolts, Nuts and washers - Stalnless steel A2-70 & A4-70 Design NTOC Scoler - Dater -
4, This drawing Is for guidance only
This document is property of Design NTDC_No Part of this can be madified ar used for any purpase other than its designate p]gr\f)/ngp No: PDW/DF 393R

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

Page 137 of 262




o D1

TMHP5.0 1413 | 32
TYPE &
pEsignaTion | 2PT | @P2

NOTES:

1. All dimensions are in millimeters

2. Body manufactured in Al-Allay

3. Type of material:

(i) Al Alloy - EN AC-serial 42000

(il Bolts, Nuts and washers - Stainless sfteel AZ2-70 & A4-70
4. This drawing is for guidance only
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Alu Alloy
LN D1
AN )|
Bimetallic sheet Alu Alloy/Copper ;&y
Thickness 2mm \ C
am
[
i g: Copper alloy
=
| B
HL=E -
KON
202
90°BEP3.0,60 889 ( 60 | 90
90°BEP3.5,60 1016 | 60 | 90 B
@ @ 90°BEPS.0,60 1413 60 | 90
W % ) 90*BEP30,40 | 889 | 40 | 72
G} @_ ( ) 90°BEPS.0,40 1413 40 | 72
@ @ TYPE &
DESIGNATION | oD% [ eD2 | E
' ' ' Des|,
NOTES: National Transmission & Despatch Company| roc
L Al dimensions are In nillimeters —
2. Body manufactured in Al-Alloy and Copper Alloy Drawn
Keeper for Cu alloy portion of connector in Cu alloy Checked -] 90° BIMETALLIC EXPANSION
3. Type of material CONNECTOR FOR AL.PIPE A
> Al Alloy heat treated — EN AC 42100 for body & EN AC 42200 for keeper Approved TO COPPER TERMINAL
(> Copper alloy-Copper / Nikel base family CuNi2Si,96.4% copper+3.67Z other alloy (Heat Treated)
(i) Bolts, Nuts and washers - Stainless steel A2-70 & A4-70 %"“el"" Eng'ﬁ‘ge"‘
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[I] | [I] ] [ ] \imefollic sheet Alu Alloy/copper
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i B
I
B @)
1 I =
i
| EB (¢
| Copper alloy |
|
' ODBH60 60 32 | 200 | 90
A W,
ODBR60 60 | 29.6 | 200 | 90
ODBA60 60 |27.72] 200 | 90
o D1 ODBH40 40 | 32 | 200 | 72
TYPE &
pEsigNaTiON | 2T ePz B F

NOTES:

1. All dimensions are in millimeters

2. Body manufactured in Al-Alloy and Copper Alloy

3. Type of material:

i) Al Alloy - EN AC-serial 42000

(
(il Copper alloy-Copper / Nikel base family CuNi2Si,96.4% copper +3.6% other alloy (Heat Treated)
(

il Bolts, Nuts and washers - Stainless steel A2-70 & A4-70
4. This drawing is for guidance only
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ODMHP3.0 88.9 | 32 | 200 NOTES: _ _ _ Design
S— ore | 33 | 200 | 1 Al dinensions are in millimeters Nafional Transmission & Despatfch Company | wroc
2. Bad factured in Al-All Drawn -
oMEPso |25 | 32 | 200 Oy mAETEE s T A AT STRAIGHT MONOMETALLIC
. : 3. Type of material: Checked -
. . CONNECTOR FOR TWIN
(i) Al Alloy - EN AC-serial 42000 -
ODMRP3.0 88.9 | 29.6 | 200 Approved AL.CONDUCTOR TO AL .PIPE
e (i) Bolts, Nuts and washers - Stainless steel A2-70 & A4-70 : :
. . . . Chief Engineer
DESIGNATION oD1 | aD2 E 4. This drawing is for guidance only Design NTDC Scale: - Dater -

This document ig property aof nneign NTDC No Part of this can he maodified ariised far any puUrpose athe

than itg dncignnmd I

rnose
T

DWG No: PDW/DF 398R

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

Page 141 of 262




4 3 2 1
UL LN
W N
MY MO
. 7 N A N

©

SH400 32 | 400
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SR400 296 | 400
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D1

NOTES:

1. All dimensions are In millimeters

2. Body manufactured in Al-Alloy

3. Type of material:

> Al Alloy heat treated — EN AC 42100 for body

(i) Bolts, Nuts and washers - Stainless steel A2-70 & A4-70
4, This drawing is for guidonce only
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NOTES!
1. All dimensions are In millimeters
2. Body manufactured in Al-Alloy and Copper
3. Type of material
(> Al Alloy heat treated — EN AC 42100 for body
S0DBHF & EN AC 42200 for keeper
(ii> Copper Cu-ETP
TYPE & (> Bolts, Nuts ond washers - Stainless stieel A2-70 & A4-70
DESIGNATION 4. This drawing Is for guidance only
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TDMHPS.0 1413 32 | 100
TDMHP35 1016 | 32 | 200
TDMAP3.0 88,9 |27.72| 200
TDMRP3.0 889 | 296 | 200
TYPE &

DESIGNATION oDl | oD2 [ E

NOTES:
1. All dimensions are in millimeters

National Transmission & Despatch Company

Design

NTDC

2. Body manufactured in Al-Alloy
3. Type of materiali

Drawn

(> Al Alloy heat treated — EN AC 42100 for body

Checked

& EN AC 42200 for keeper
(D Bolts, Nuts and washers - Stalhless steel A2-70 & A4-70

Approved

4. This drawing is for guidance only
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TDMHH 32 37 500 1. All dimensions are |j millimeters p P )% N
2. Body manufactured in Al-Allay Drawn -
TOMRH 296 | 32 | 200 | 3. Type of materiat — | TEE MONOMETALLIC CONNECTOR
TOMRA 206 | 2772 200 | @ Al Alloy - EN AC-serial 42000 pye—— 4 TWIN ALUMINIUM CONDUCTOR
: : (il Bolts, Nuts and washers - Stainless steel A2-70 & A4-70 TO ALUMINIUM CONDUCTOR
TYPE & . . . . . .
4. This drawing is for guidance onl Chief Engineer
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Bimetallic sheet Alu Alloy/Copper
/T\ Thickness 2mm —
4xo18 N
~ 25 125
9 4R\
1
40 .\ B
45 16 Copper
125
NOTES: National Tronsmission & Despotch Company| ar
1. All dimensions are in millimeters NTDC
2, Body manufactured in Al-Alloy and Copper Drawn -
DB % | o 35 Tffllprfuo1c PT“:P'I!:Q[I ted - EN AC 42100 for bod Checked -
i oy heat treated - or body
o | | b N AC 42200 for Keeper | CoPpER FLAT TO ALCoNDUCTOR |
(D Copper Cu-ETP '
TYPE & D1 £ (Ii> Bolts, Nuts and washers - Stalnless steel A2-70 & A4-70 [Chlef Englneer
DESIGNATION o 4. This drawing Is for guidance only Design NTDC Scaler - Dater -
This document is property of Design NTDC_No Part of this can be madified ar used for any purpase other than its designate p]gr\f)/r)gp No: PDW/DF 407/R

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 146 of 262




iyl (L
Kf\) M | T k/*kf
T |

Alu Alloy

Thickness 2mm

D2

r Coppery alloy

D
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90/TDBA30 (27,72 30 | 200 | 72
90/TDBAG0 (27,72 60 | 200 | 90 B

90/TDBR30 296 | 30 | 200 | 72

90/TDBR60 | 296 | 60 | 200 [ S0

90/TDBH30 32 30 | 200 | 72

90/ TDBHE0 32 60 | 200 | 90

TYPE &

DESIGNATION | 20! [ eD2 | E F -

NOTES:
1. All dimensions are In millimeters

National Transmission & Despatch Compoany| e

Design

2. Body manufactured In Al-Alloy and Copper Alloy

Drawn

Keeper for Cu alloy portion of connector In Cu alloy
3. Type of material

Checked

(M Al Alloy heat treated — EN AC 42100 for body & EN AC 42200 for keeper
(i) Copper alloy-Copper / Nikel base family CuNi2Si, 96.4% copper+3.67% other alloy (Heat Treated)
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(i) Bolts, Nuts and washers - Stainless steel A2-70 & A4-70
4, This drawing is for guidance only

This document is property of Design NTDC_Nao Part of this can he madified ar used for any ¢

Chief Engineer
Design NTDC

urpose other f

90/T BIMETALLIC CONNECTOR
COPPER TERMINAL A
TO ALUMINIUM TWIN CONDUCTOR

Scaler - Doater -

han its designatel

DWG_ No: PDW/DF 408R

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

Page 147 of 262




L1

%

./ | ‘ \ | 1 | /
AU == T 0
L By o E s—  —— o v ) |
\ i i \ L [ i
©_ 9 ©_9 Sl
( N (UG \ B T
e _9 e_9 (s
| |

| |
T 3 -

NOTES . . . Design
1. All dimensions are in millimeters Nafional Transmission & Despafch Company | wroc
; Drawn -
TOMHH s2 | 32 | 400 | 200 | o S0 manumactored in AlzAlloy B TEE DOUBLE MONOMETALLIC
H ecKe -
o IV R e ey [N A e e b ol 42000 CONNECTOR TWIN AL.CONDUCTOR
. | oy - -Seria Approved -
(il Bolts, Nuts and washers - Stainless steel A2-70 & A4-70 TO TWIN AL.CONDUCTOR
TYPE & D1 D2 L1 L2 i ; : : Chief Engineer
DESIGNATION o o 4. This drawing is for guidance only Design NTDC Scale: - Date: -
. . . . - o DWG No: PDW/DF 409R
This document is prn!‘mrf\/ of nnelgn NTDC Nao Part of this can he maodified ar iised for any puUrpose othedthan itg dnclgnnmd pLrpose

e-Pak Acquisition and Disposal System (EPADS) generated document | © 2026 Page 148 of 262




il i i Design
National Transmission & Despatch Compan
PGHH 32 | 3 NOTES: P Pany| e
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90/TBPS5,30 30 (1413 72
TYPE &
DESIGNATION | 2D | eD2 | B —
' ' ' Desi
NOTES: National Transmission & Despatch Company| roc
1. All dimensions are in millimeters —
2. Body manufactured in Al-Alloy and Copper Alloy Drawn
Keeper for Cu alloy portion of connhector In Cu alloy Checked -] 90°T BIMETALLIC CONNECTOR
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() Al Alloy heat treated - EN AC 42100 for bocy & EN AC 42200 for keeper Approved TERMINAL
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NOTES: National Troansmission & Despotch Company| ar
1. All dimensions are In millimeters NTDC
2. Body manufactured Iin Al-Alloy and Copper Alloy Drawn -
Keeper for Cu alloy portion of connector in Cu alloy Checked =| STRAIGHT BIMETALLIC CONNECTOR
3 Type of materiol =< ALUMINIUM PIPE TO COPPER
(> Al Alloy heat treated — EN AC 42100 for body & EN AC 42200 for keeper Approved A
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NOTES:

1. All dimensions are in millimeters

2. Body manufactured in Al-Alloy and Copper
3. Type of materiali
(> Al Alloy heat treated — EN AC 42100 for body

& EN AC 42200 for keeper
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4, This drawing Is for guidance only
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1. All dimensions are in millimeters
2. Body & keeper manufactured in Alloy

(> Al Alloy heat treated — EN AC 42100 body

(D Bolts, Nuts and washers — Stalnless steel A2-70 & A4-70
4. This drawing is for guidance only
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NOTES:

1. All dimensions are In millimeters

2. Body manufactured in Al-Alloy

3. Type of materiali

> Al Alloy heat treated — EN AC 42100 for body
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(I Bolts, Nuts and washers - Stalnless steel A2-70 & A4-70

4. This drawing is for guidance only
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Drawn
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Alu Allay

% Copper alloy

Bimetallic sheet Alu Alloy/Copper
Thickness 2 mm

‘ L
‘ :
\
\
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:) \
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| = | =
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p 90BH60 60 | 32 | 90
90BH40 40 32 72
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NOTES: —
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2. Body manufactured in Al-Alloy and Copper Alloy Drawn -
3. Type of material: — BIMETALLIC CONNECTOR FOR
ecke -
(i) Al Alloy - EN AC-serial 42000 - SINGLE AL.CONDUCTOR TO
(i) Copper alloy-Copper / Nikel base family CuNi2Si,96.4% caopper +3.6% other alloy (Heat Treated) Approved COPPER TERMINAL
(i) Bolts, Nuts and washers - Stainless steel A2-70 & A4-70 Chief Engineer
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T - SPECIFICATION P-142: 83
- STOCK BRIDGE VIBRATION DAMPERS
- 0. FomEWoRD

0.1 This standard has been introduced by [WAPDA and has
-~ been prepared by the Transmission Line Section of
o the‘Office of the Chief Epgineer (Degigns).

0.2, This standard is intendeq only for the purpose of
- - !, technical specification to facilitatd procurement
- of materials and does not include progvision of con-

©traet, ;
0.3: This .Specification is subject to peripdic revi.
: as and when required. . - I :
- ' : N '
1 SCOPE _ _
-~ This Specification covers the Stock BLidge Vibration .
- oy - Dampers intended for installation on fthe 220 kv, 132
kV and 66 kV Lines.: . = .. ' !
- 2 TYPE OF STOCK BRIDGE DAMPERS
. .' The stock bridge dampers described in thig Sbecifican
- tion are of the following types: . '
TABLE - I
B 7 ¥ Cond
D : B e s onductor or
- a) Stock Bridge Dampers for DOG 4B-D 14.2
: .~ B) Stock Bridge Dampers for LyNX . §B-L 19.5
- " e) Stoek Bridge Dampers for CUCKOO B-C 27.7
d) Stock Bridge Dampers for RAIL"  4B-R 29.8
- ‘@) "Stock Bridge Dampers for.CARDINAL- §p—_cA 30.4
) : f) Stock Bridge Dampers for _
e . '__;9¢m E[? Strand - . ™\ - §B-9 - 2.0
e '€)  Stock Bridge Dampers.for - .
A | - 12mm E/W Strand . e qB-—lz ‘ 12.0
e N o ' . T N
" The hardya:e'described above has been esignated by the
_ code Nos. Thesge ¢odes have been assighed in the follow-
-7 ing manners, . S
]
[ ]
[ ]
. . Page 166 of 262
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;.
2 -
. . -
1. .The.first 2 letters stand for the type '
. of fitting i.e. 'SBY for Stock Bridge
Dampers. . .. R ' w
9. The succeeding letters indicate the name '
of conductor whereas numbers indicate the
size of E/W. 1.e. 'D' for DOG .conductor and -
9 for Earthwire strand of. 9me dia.
3 GENERBL REQUIREMENTS | o -
3.1 . Vibrafion da¢qué $hal1 be of .the Stock Bridge Design
e -and shall effectively suppress acolian vibration to
withilh 200/400 micro inches per .inch peak to pesk -
stsain measured for ACSR conductor and earthwire.
3 9  The damper shall-be suitable to work in following -
conditions. “No armour rod will be used.
TABLE 1I , -
R TE. D Average Vibra- -
Nime 3iD_ U"%t gageg_ Stress Span tion Fre- No. ©
| %i' - ia  wt. U.1-¥ .(at length quency DampCue
re n'mm kg/m Xg. " 23%n  m  range, Hz per S
 ACSRDOG | 1.2 '0.394 3225 226 820 12-90, 1o
fon LyNEl 1805 0.842 8192° ‘929 320 ° 8.5-65 1
n  CUcKpo 27.7 1.52 12385 22% 400 6-45 1
. -
» RpaIl  29.6 1.60 11874 17% 400 6-45 1
.. " CARDINAL 30.4 1.83 15262 .. 17% . .700. .  6-~45 2
CE/M "-9n1m 90 ©.39 5050 17% T20 15-140 A
“ 12mm | 12.0 C.69 10300 ©17% ' 400 - - 12-90 '
. . ‘ s \ ) .‘I . ] y p . v
Note: 'Thewﬁonxractor can propose two - dampers per span also,
- in ich'case-the_qgantities of dampers to be procured )
. will be double. A .} : .
on B . - "f*."-(" . g oy
R 4 - CONSTRUCTION,K AND.DESIGN = = '
4,1 -The |dampers shalllgeneraliy-éompiy with the weilght and -

dimdnsional requirements of the approved drawing. Each
damper shall consist of "two weights resiliently suspend-

. ed from the conductor through & suitable clamp conform- o
ing[to conductor size. The ¢lamp shall be made of high

strength anti corrosion aluminium alloy. and shall be

suttable for hot line ‘maintenance operations. The end -

of the clamp face shall be smoothly blended to avoid

" dampge to or .chafing of conductor when the clamp is
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t '-4';'2

the clamp

ment” of "ACSR Conductdriy,

" Sanple Test

' 'H_Examinatidn‘

applieud. The areas of t{he elamps and

weights exposed

to high electric stress shall be roundid ahd smoothly

finished to minimise corona emission a
rence.

d radio interefe~

The’damper'we'ghts shall be made o} cait'iron and per-

manently attached to the messanger wir
ends’. in a manner that mounting remains

steel wire

firmly and be ‘galvanised,- -by hot dip p

holz shall be provided in the damper w

assembly free from ¢ n s water.

.-.—.o‘n-‘
PO R

: TzEe Test

The Conurac-or zbal

be ‘plotted to 2s5tegbiish the relationsh
quency of . vibration versus bending amp

A eurve ghall ko furnished

showip,, s bovslr Gassinated Ly danper

fregquenzy range I0¢ the conditions as i

Table-11.

5 certi fied copies of e:zh curve shell
the bid, : N

!

i) VlSh&l ExamlnatJoa _ 4
ii)y - Verification of DlMGﬂSiODS
111)

TEST METHODS

The weiphts, clamp boits ar
. shall. be galvanlved by hot dip process
L .wire shall consist of seven strands of

il purform thp bendar
for ezch condu~-tor and Earthwire for’ th
span, length and every day stress as =3
both for with 2:ud without dampe"/dampegs.

_at its two
equidistant from
d lock washers
The messanger
high tensile

similar to that used for thg steel reinforce-
"This wire shgll hold the weight

ocess, A drain
ights to keep the

g_nmplitude test
e frequency range,
ven in Table-T7

A curve snail
P between fre-
itude in mils,

for eachtypmcidamper proposed

versus vibration
ndicated in

. |be supplied with

:a+vanlsing Test on Ierrous parts

" The test aamples shell he axamined v1sually for the
'following defects“

. Defeé'dvs

Material Mol s opousal

clavses.
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Exdmination Defects

Constyuction | ' 'Not.of the shape given in
relevant Dwg. Any part missed.

Finish - Galvanising not proper. Pre~

' - sence of burrs, black and bhare
spots, dross and projections,
which will interfere with pro-
per use of the articles.

6.2 Verification of Dimensions

The bjnding dimensions of the hardware shall be measv >d
and shall be as shown on the relevant approved drawii

6.3 Galvapising Tests

This test shall be carried out on all ferrous parts
complying with the following requirements.

1) Weight of zinc conting
i}1) Uniformity of zinc coating
i11) Adherence of zinc coating

est shall be performed in accordance with WAPDA
ication P-82,(latest revision)

NG PLAN - ACCEPTANCE AND REJECTION

ng sizes are designated by code letters. Table
all be used to find the applicable code.letter ¢
rticularg lot or batch size for various tests

ied in this Specifieation, While the number of

| of product from each lot or batch which are to he
ted (sample size) and the criteria for determining
ceptability of the lot or: batch (acceptance & re-
n numbers) for -different code letters can be ob-

tained from the table-1V given below.
I1. The number of sample units inspected shall be equal to
the flirst sample size piven in Table-IV. I1f the number

of deffective units in the first sample is equal to or
-ra1 the fivst acceptance number, the lot shall be
accepitable. If the number of defectives found in the
first| sample is equal to or greater than the first re-

n number, the lot shall be rejected. If the

of defectives found in the first sample is between
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the first acceptance and rejection numper, a second :
sample of the size given by the plan shall be inspected.
The no, of defectives found in the first and the gecond
samples shall “e accumulated. If the ¢umulative no, of
defectives is . qual to or less than the second accept-
ance number, t:e lot shall be acceptable.; . If the cumula-
tive number o! defectives is equal to ¢r gréateér than

the second re 2ction number, the lot shall be rejected.

TABLE - III

.y . & Sample size for ¥ Sample size for di-
. Lot of Batch '§ Test specified '§ mengionzl and

Size 8 4n Clause 6.3. § finjsh defects
L 2% .8 . A A
i 9 to 15 A B
. 16 to 25 A i C
| 26 to 50 A D
g 51 to 90 B B
. 81 to 150 B . F
151 to 280 B G
281 to 500 B H
_ 50;_t01200 f' C J
. ;
! D ) f. E '!.' *  TABLE a”IVZ-
j §imp1§ ) ﬁ. - § Cumula- ¢ Agce
. LAamp : : | Accept~{ Rejec-—
. size code § Sample § Sz::g(];e & tive sam-§[ ance .-y tion
. letters 9 4 7" 4 ple size §| Number § Number
Y First 2 o1 ] o 1
~+ - BSecond & -~ o= - -
B  First 2 2 0 2
o Second 2 4 1 2
Cc . First | & g 1o 2
. Becond ¥ B8 T 2
‘D First . & 5 1l |o 2
Second 5 10 1 - @
E Pirst 8 8 0 2
.-t Second & R - 1 2
F ° First 15 13 0 3
' *  Becond 1z 26 3 4
G " First = 0 “20 1 4
Second 20 40 r4 5
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10

32

g . Fifst 32 2 5
Sefond 32 84 6 7

J  TFipst 50 s0 . . 3 7
Second 50 100 8 9

MARKING AND PHCKING
The materialpghall be packed

shipmeunt. to
against loss
{(wooden crat
1ift, truck

in wooden crates for export
rmit convenient handling and to protect
or;damage~to.finalwdestiﬁatién.-
s} shall be designed for handling by fork-
nd by slings around the container. The

weight of eagh package chould be between 100 and 150 x,

Packages shall

wooden crate

pe designed for_rough'h@ndling‘ All
shall be clearly marked to indicate.

1. Quabtity
2 Namg of hardware item
3. Manpfar urer's Name

All package
total shipm

INFORMATION
The followiry

al .11 be numbered consecutively so0 that
t .an be readi}y deternined.

r0 BE SUPPLIED
g informatic.. shall be supplied with the bid

and failure
disqualific

1)
of

Sp
co
- Br

jii) C
i

iv) T
v)

i1)"

Ode complet: sample of

to supply tl.: same may subject the bid to
tions: - el ‘ :

Dé'ailad fully dimensioned_drawings

gtock Bridgs Dampers.

cification siving material grade &
position ot all parts of Stock

dge Dampers. . .
alogues/lierature
ms . ' '

¢ Certifi ates.

of standardised-

{for- all types

S{dock Bridg " Dampers

vi) D

DRAWING-

The follow}
cation.

a) [

tail of rmnufaétnring & testing

cilities wvailable with manufacturers.

.§ drar 18- form the part of this specifi-

ock B ‘ige Vibration PDW/DF-322

Jampers
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'SCOPE .

SPECIFICATION P~140: 82
© SUSPENSICN STRINGS

FOREWORD

This standard has been intfoduced by WAﬁDA and has been
prepared by the Transmission Line Section of the office
of the ChieffEngineerf(Design).'

This standard is intended On1§ for the burpose of techT
‘nical specification to facilitate procurement of materials

and does not’ include provision of contract.
: _ _ i gl a

- . Lo . i .
.This specification 1is subiept:to,perioQic_;ev1sion-as

and when reguired. j

This specifieation covers. the hardware of suspension
strings for:transmiSSIOn lines. -

_ TYPES OF SUSPENSION STRINGS

Suspension String described'&n this specification are of
the following types:. . .

~String Desig- Cond:0.D.

Description nation (mm)
a) Single Suspension string :
. for "DOG" - .. . g’ 88-D 14.2
b) Single Suspension string
. for. "LYNX" i Y - 88-L 19.56
‘¢) ' Single Suspension string- Ceo
foxr "CUCKOO' S58-C 27.7
d) Single Suspension string -
) for’ "RA_IL{' ) - -_ ) S SS_R 29.6
" @) " Single Suspension string - ‘
- for "CARDINAL" 88-CA 30.4
) Double Suspension string o .
for "DOG" DS-D 14,2
g) Double Suspensicn string
- for "LYNX" _ | - DS~L 19.5
~h) Double Suspensicn string '
for ™CUCKOO" ' o DS-C 27.7
i) Double Suspensicn string: . '
- for "RAJL" - _ DS-R 29.6
j) Double Suspension string
" 'for "CARDINAL" -. .- .. : - - .DS-CA . 30.4
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The hardware used in the suspension string described above
in this specificaticn has been designated by the code
‘numbers. These codes have been assigned in the following -
manner: T : o - - : ' -

i) The first letter 'S' stands for single
- and 'D' for Double. o ,
ii) The next letter 'S' stahds for Suspension,

1ii) The succeeding letters stand for the name of
conductor for which the hardware is meant for
i.e. 'D' for Dog 'L' for Lynx, 'C' for Cuckoo,
'R‘ for Rai] and 'CA' for Cardinal,

'3 RATINGS OF HARDWARE

- 3.1 The hardware shall be of the ratzngs as specified in
- ‘Table~I and Table~Il below: : :

TABLE - 1

uRATINGS OF HARDHARE FOR SINGLE SUSPENSION STRTNG

Br.

i B Failin Toad X
No, °°9°ripti°“ ' j‘§§-n~fﬁ§§-L Y 85-C ] SRR T SEK
" 1.. Ball hook - 8000 8000 12000 12000 16000
2. Socket eyer - 8000 8000 12000 12000 16000
3. Arcing Horn 150 . 150 - 150 150 150

4. Suspension Clam):

i) Resistance o Con- &
ductor slippage 600 1500 2500 2500 3350

ii) Vertically

applied load . 8000 8000 12000 12000 . 16000
TABLE - 11

RATINGS OF HARDWARE POR DOUBLE SUSPENSION STRING

Sr, o §_____ Fallin ,
No, Deseription P T e [ Rt B T
1. Ball Hook " 12000 12000 20,000 20,000 25,000
2; "Socket Clevie Type 4 12000 12000 20,000 20,000 28,000
3. Yoke Plates 12000 12000 20,000 20,000 25,000
4. Ball Clevis 8000 - 8000 12,000 12,000 16,000

5. Socket Clevis Type B 8000 8000 12,000 12,000 18,000

e-Pak Acquisition and Disposal System (EPADS) generated-document |© 2026 ’ Page 179 of 262



-
' Co oo e 3
g7, ' - allin . . i
- o, Description - Y DSD § DS-L § g e DR | DS-CA
= 6. Arcing Horn Bottom. 150 150 150 - 150 ~ 150
o 7. Eye Clevis 19000 12000 20,000 20,000 25,000
- 8. Suspension plamp: ' | |
i) TResistance to Con-— - L -
- © duector slippage ! 600 1_5_00 2;,500 2,500 3,350
1i) Vertically : -~ B |
applied load 8000 8000 12,000 12,000 16,000
) 4 GENERAL. REQUIRELENTS . _
- 4.1 Eé.ch'single _SuSpension string hqrdware sh;sa.ll consist of:
1 Self locking bs.ll'.h‘dok'_f
- 1 Socket eye j '
1 Arcing horn bottom . ,
1  Non.magnetic sus_pension clamp
- 4.2 Each double suspension string hardware shall consist of:
. - Self locking bull hook
P 1 Socket clevis type Al
2 . Yoke plates
2 Ball clevis =g
- o2  Socket clevis type 'B'
1. Arcing horn.
1 Eye clevis
- 1 $uspension clanp
4.3 The ball and socket shall be of size TEC, 16mmA, and shall
conform to WAPDA Spe_ci:fication P-8:82 (latest revision).
- _
4.4  All ferrous parts shal. be hot dip galvanized in accordance
- ‘with WAPDA Specification P~-82:81 (latest _revision) .
- 4.5 The parts of hardware —hat mate with each other shall not
have a play claarance- of more than 2mm.
- 5 DIMENSIONS AND TOLERANCES
- A1l hardware shall generally be in accordance with draw-
- ings forming a part of this Specification. '
The dimensions of these parts of hardware that mate with
- other hardware or that determine the length of insulator
string are binding and are shown enclosed on the drawing.
- . For dimensions that axe fixed ia_nd'b:‘mt.‘ling- the tolerance
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will be plus or minus 2 percent with a maximum of 0.8mm.

For dimensions that are shown as Max. or Min. there shall
be no plus and minus tolerance respectively. The toler-

ance in the opposite sense may however be 4%.

6 DESIGN AND MATERIAL

6.1 Self Locking Ball Hook

It shall be made from drcp forged steel of suitable gradé
and shall be hot dip galvanized. -The detail dimensions
‘shall be according to Drawing No. PDW/DF-315.

6,2 Socket Eye

It shall be made from drcp forged steel or malleable iron
of suitable grade, It stall be hot dip galvanised. The
detail dimension shall be according to Dwg. No, PDW/DF-316.
It shall be supplied witk a split pin made from half round
brass wire protected against corrosion by appropriate coat-
ing and shall be able to work under hot line conditions.

6.3 Socket Clevis

These shall be made from drop forged steel or malleable
ijron of suitable grade. Thesé shall be hot-dip galvanized
and shall be made according to Dwg. No. PDW/DF-376 and
PDW/DF-378. The socket shall be supplied with a split

pin made from half round brass wire protected against
corrosion by an appropriste coating and shall be able to
work under hot line conditions. The clevis shall be supp-
1ied with rivet round hezded with aluminium alloy round
washer and straight split pin. The split pin shall be made
from cadmium plated brass or copper.

6.4 Yoke Platgs

Yoke plates shall be of mono block or flat type and shall
be made from high grade stecl, hot dip galvanized and sub-
‘ject to normalizing process and-shall be made. according to
Drawing No. PDW/DF-377. - '

6.5 Ball Clevis

It shéil be made_frém drob;fqrged steel qf suitable‘gfade
and shall be hot dip galvanized., It shall be made accord-
ing to Dwg. No. PDW/DF-3¢2. .

6.6 Arging Horn

1t shall be made from drcp forged mild steel and shall be
hot dip galvanized. The dimensions shall be according to
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6.7

7.1

Drawing No. PDW.DF-317. The tolerance on the length
shall be 5% with a maximum of 15mm

Eye Clevis

It. shall be made’ from drop forged steel of suitable grade
and shall be hot dip galvanized. The detail| 'dimensions
shall be according.to Dwg. No. PDW/DF-379. The clevis
shall be supplied with ~ivet round headed with aluminium

alloy round washer and @tralght split pin, The split pin
shall be made from cadmLum' p}ated brass or bopper.

 'mhe eye shall be suppllnd w1th a Spllt pin made ‘from half

round brass wire protec:ed against corroslonéby an appro-
priate coating and shall be ahle to work und r hot line
condltlons :

W

Conductor Suspen51on Cliggs : %

Suspen51ons clamps shall be S0 d981gned that; the effect

of vibration, both on the conductor and on the fitting it-
self, are mlnlmlsed They shall be designed! manufactured
and finished so as to avoid sharp radius of curvature,
ridges and out growths which might lead to localized press-
ure or damage to the conductor in service. The clamp shall
permit the conductor to slip before failure of the conduc-
tor occurs. The clamps shall .have sufficient contact.sur-
face to minimize damagﬂ due to fault current.

The wire groove dlameter shall be within thé limits of 1.0

"and 1.15 times the diamster of the conductor. Suspension
~clamp shall be made aceording lo Dwg. Mo, PDW/DF-318, The
‘bodies and keépers shall be .of ‘cast or forged high strength

corrosion resistant aluminium alloy. Connecting pieces,
bolts, nuts and locks washers shall be made of hot dip
galvanized steel. Cotter pins shall be made of stainless
steel, -Edges and corners shall be rounded to minimise.
field contractions and r~adio interference. !

TESTS }

Tyne Tests

Type tests are intended to verify and estabilshed design
characteristies., They shall be made once only on hardware
identical in all essential details with those to be supplied.

The following type tes:s 5h111 be carried out in according
w1th clause 8, 9 and 10

i) ,Heghanlcal,Tgsp‘_ ) On each indlv;dual 1tem
o o o 'g or hardware

ii) Resistance to cin- ) On suSpen31on clamp only
ductor slippage: t231 ) '
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iii) |Corona Test = ) for CQmpléte insulator String.

7.2  Sample Tests“f B R j o ;_

Sample- tests shall be miade to verlfy the quality and’
‘workmanship. ‘The followikng sample ‘test shall be perfor-
med in dccordance Wlth clause 8, 9, 11, 12, & 13.

r ! 55 ¢ e, & 1,
i) |Visual examlnatlun ‘ .

ii) |Verification of SOﬁ eaéh item
dimensions ;of hardware

3
)
Y
ii1) Mechanical test ) |
)
)
)
).

iv) |Resistance to con~ ? On suspension clamp

ductor slippage test | only ;; _
v) |Galvanising test On all ferrous parts
8 MECHANICAL TEST
8.1  For Hardware Except Arcing Horn

Th :fitting shall be held. in tensile testing machine in a
manner approximatlng as nearly as possible to the arrange-
ment to be used in service. A tensile load equal .to one-
half of |the. specified minimum failing load shall.be applied
and incieased at a steadv; rate. Failure 6f the fitting
shall not occur at a . 1oad'less than the specified minimam
failing|load as per Tab]e—[ &' Table-II.

8.2 For Arc__g_Horn

Arcing horn shall be rig: dly supported in a manner approxi-—
mating as nearly as possible to the arrangement in service
and a load of 150 Kg shall be applied parallel to the
insulator string axis at each outer extremity of the fitting.
The fitting shall not fal or. show any signs\of distortion
or over stressing of the materlal : :

9 '_RESISTA CE TO OONDUCTOR LIPPAGE TEST

Test piece shall be assenbled in accordance with manufac—
turer's! recommendations on conductors of the size and type
with which it is to be usied. The assembly shall be mounted
in a tensile testing machine and anchobored in a. manner appro--
ximating as nearly as posisible to. the arrangement to be

used in service, precautions being taken to avoid birdcaging
of the conductor. The length of conductor joint in the

test assembly should prerferably be not less than 100 times
the overall diameter of the conductor.

A tensile load of about 50% of the minimum failing load
as specified in table-I and table-II shall be applied and
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ol the conductor shall be marked in such a way that movement
relative to the fitting can easily be detected, without
o any subsequent adjustment of the fitting, the load shall
- , be steadily increased tc 95% of the minimum failing load
and then reduced to 280% of the minimum failing load and
maintained for 1 minute. There shall be no movement of
the conductor relative to the fitting due to slip during
this 1 mlnute perlod and no 1a11ure of the flttflng
10 CORONA TEST L | ?

- x : : 1 , 'f'
'I‘yplcal 1nsu1ator sets completely assembled w1tE -all

flttings shall be set upr in a manner as nearly s possi~
- ble to the arrangement to be used. . A test voltage of 160kV,
100kV: and 50kV shall be applied for the nomlnal’voltage
- of 220kV, 132kV: and 66kV respectively between the conduc-
tor and earth for five lrinu‘te,s during . which time no corona

- formation shall'be visible or audlble w1th the room in
complete darkness ! . ; | oo
= 11 VISUAL EKAMINA‘I‘ION -l e 2t f- L

The test samples sha.ll I:e examlned v1sua11y for the follow-
- ing defects: @ = _ | .

"Visual Examination o

‘Examination T e < >3 D,éfect.é:'i'
- Haterial . Not as spec: f:ed in relevant clauses.
Constructlon : Not of the sinpe glven in relevant
-~ Dwg . An} ‘part missmg
F;Lnis_h = = Galvanising not proper. Presence of
P ' burrs, black and bare ‘spotsl, dross
- : o and prmections which will: interfere
o . . _with propér use of the: articles.
12 VERIFICATION OF DIMENSIONS - ;
- ' : ! 5
The bmdmg dlmensions of the hardware shall be measured
and shall be as shown on- the relevant.approved dra.wings
- sub,]ect to the tolerance given in clause 5 !
ol |
13 GALVANISING TEST ; S ' |
- ' _ B
This test shalli.be carr:.ed out on all ferrous parts com-
plylng w1th the following requirements '
- 1;. Welght of zinc coating
ii. Uniformity of zine coatlng
- _

iii. Adherence of zinc coating
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This test shall be performed in accordance with WAPDA
Specification P-82:81 (latest_revision) -

14 SAMPLING PLAN -~-—ACCEPTANCE AND REJECTION

I. Sampling sizges are designated by code letters.
Table~-II1 shall be used to find the appllcable code
letter for the particular lot or batch size for
various tests specified in this specification. While
the number of units of product from each lot or batch
which are to be inspected (sumple size) & the criteria
for determining the acceptability of the lot or batch
(acceptance & rejection numbers) for different code
letters can be obtained from the table-~IV given below.

II. The mmber of sample =~ units inspected shall be equal to
' the first sample size given in Table-~1V, If the

number of defective units found in the first sample
is equal to or less than the first acceptance number,
the lot shall be acceptable. If the number of defec-
tives found in the f:.rst sample is equal to or greater
than the first rejection number, the lot shall be
rejected., If the nurber of defectives found in the
first sample is between the first acceptance and re-
jeetion number, a second sample of the size given Dby
the plan shall be inspected. The number of defectives
found in the first & the second samples shali be
accumulated. If the cumlative mmber of defectives is
equal to or less than the second acceptance number,
the lot shall be acceptable. If the cumulative number
of defectives is equal tc or greater than the second
rejection number, the lot sball be rejected, -

Table—IIT-Sample Size -

§ Sample size for ¢ Sample size for

Lot ‘or Batch Size § Test Specified in {§ dimensional and
§ Clause 8,9, & 13. { finish defects

2 to 8

9 to.15 -
16 to 25
26 to 50
51 to 90
91 to 150
151 to 280
281 to 500
501 to 1200

CHAEOOT

ODEDWHE R = >

L
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15 |

=19 -

Table-IV Sample Acceptance ériteria

Sample | ] § Cumulatived , o ) Rejec—
size code § Sample § ggzle § sample @ ﬁﬁ;ggianc § tion
letters |} : b ~ §size ¢ F § Number
1 2 3 4 - 6
A - Pivet. ' 1 loil1 0 1
- Second ' - - - -
B  First . 2 | 2 .0 2
. Second 2 [ 4 1 2
i b ; ; P i
¢ . First | 3 - . .13 . .0 2
; ~ Second : 3. | 16" 1 2
D - First = 8§ 5% 0 2
" Seeond 5 - .10 1 2
E ' TFirst | 8 8 . 0 2
F ° First 13 |- 13 ' 0 3
Second 13 1 28 3 4
G . First |20 . 20 | 1 4
: - Second - 20 .40 4 5
H - First 32 . 382 2 5
. Second = 32 - 64 6 7
J'  First ' 50 | 50 3 7
7 '.8econd . "50° - - 100 | 8 9
LT Pt - I _
; ' : !
MARKING AND PACKING f. o j_,
The material shall be pa*ked in wooden rrates for export

shipment to permit convenient handling and to protect
against loss or damage to> final destination., Containers
(wooden crates) shall be designed for handling by forklifts,
trucksand by slings around the containers. The weight of
each package ‘should be batween 100 and 150 Kg.

.Packages shall be deaignad for rough handling. All wooden
crates shall be clearly marked to indicate.

1. Quantity 3
2. . Name of hardware item |
3. .. Manufacturer's name

E'45'111 packages shall be numbered consecutl#ely so that total

é shipment can be readily determined. 1
16 |

INFORMATION TO BE SUPPLIED ;

The following information shall be supplied'witp the bid and failure
to supply the same may subjeet the bid to disqualifications:

1. Detailed fully dimensioned drawings of
'har@wgre for suspension strings.
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PDW/DF-315
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PDVW/NF-317

PLW/DT-218
PRV, DE-376
DY /DE- 377

- PDW/DF-382

PDW/D1-375
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PDY/DF- 381
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Draft
NATIONAL TRANSMISSION AND DESPATCH COMPANY

SPECIFICATION P- :2011

Q
N4

TEI&I@‘STRINGS FOR BUNDLE CONDUCTORS

DESIGN DEPARTMENT
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SPECIFICATION P-  :2011
TENSION STRINGS FOR BUNDLE CONDUCTORS BUS FOR GRID STATIONS
0 FOREWORD

0.1 This standard has been introduced by NTDC and has been prepared by the office of the
Chief Engineer (Design).

0.2 This standard is intended only for the purpose of technical specification to facilitate
procurement of materials and does not include provision of contract.

0.3 This specification is subjection to periodic revision and when requir%d.

1 SCOPE Q\

1.1 This specification covers the hardware of tension str@f o conductors bundle bus

at Substations. \

2 TYPE OF TENSION STRINGS Q
2.1 Tension strings described in this speciw re of the following types.
I
(\v_) "Table-|
Sr.# | Description \_) String Designation | Conductor OD
/ (mm)
a) Single Tension Strin HORN’ ST—-H 31.95
b) Double Tension Stgifgyfor twin bundle DTB-H 31.95
‘HAWTHORN’,
c) Double Te &String for triple bundle DTB-C 36.99
e 28

2.2 The hardware used in the suspension string described above in this specification has
been designated by the code numbers. These codes have been assigned in the following
manner:

i.  Thefirstletter ‘S’ stands for single and ‘D’ for Double.
ii. Thesecond letter ‘S’ stands for suspension.
iii.  The next letter ‘B’ stands for conductor Bundle.
iv.  Thesucceeding letters stand for the name of conductor for which the hardware
is meant fori.e. ‘H’ for Hawthorn ‘C’ Coreopsis.

3 RATINGS OF HARDWARE

3.1 The hardware shall be of the ratings as specified in Tables-Il, lll and IV below:
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Table-Il

RATINGS OF HARDWRAE FOR SINGLE TENSION SINGLE CONDUCTOR STRING

Sr.# | Description Failing Load (kN)
ST-H
1. Self Locking Ball Hook 120
2. Socket Eye for Arcing Horn 120
3. Bow Shackle 120
4. Arcing Horn (L/E) 15
5. Tension Clamp (Compression type) 95% of conductor UTS
6 Turnbuckle 120
Table-lll
RATINGS OF HARDWRAE FOR DOUBLE TENSION TWIN CONDUCTOR STRING
Sr.# | Description Failing L N(
o1~
1. V Shackle 21U )
2. Bow Shackle (upper) 110
3. Yoke Plate (upper) k\%o
4. Ball Clevis t'\’ \, 120 (per ball clevis)
5. Socket Clevis for Arcing Horn f\\) 120 (per socket clevis)
6. Bow Shackle (lower) . l!' 120 (per bow shackle)
7. Tension Clamp (Compression typ Vg 95% of conductors UTS
8. Yoke Plate (bottom) /.v 200
9. Turnbuckle AN \ 120 (per turn buckle)
10 Arcing Horn (L/E) \3' 15
P B
? TABLE - IV
RATINGS OF, H&V AE FOR DOBLE TENSION TRIPLE CONDUCTOR STRING
Sr. # Description(\ Failing Load (kN)
DTB-C
1. Hin AC)‘ 160 (per hinge)
2. Box%cﬁe 160 (per bow shackle)
3. Twisted Ball Eye Link For Arcing Horn 160 (per twisted eye link)
4. Socket Clevis 160 (per socket clevis)
5. Yoke Plate For Arcing Horn 320
6. Twisted Clevis Clevis (upper) 320
7. Yoke Plate (upper) 320
8. Twisted Clevis Clevis (lower) 320
9. Yoke Plate (bottom) 320
10. Twisted Clevis Clevis (lower) 160 (per twisted clevis)
11. Clevis Clevis (Double Plate Link) 160
12. Turnbuckle 160 (per turn buckle)
13. Single Point Arcing Horn (E/E) 15
14. Arcing Ring 0.44
15 Tension Clamp (Compression type) 95% of conductors UTS
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4 GENERAL REQUIREMENT

4.1 Each single tension string hardware shall consist of the following items:

Self-Locking Ball Hook

Socket Eye For Arcing Horn

Bow Shackle

Arcing Horn

Tension Clamp (Compression type)
Turnbuckle (where required)

oV kwnNE

4.2 Each double tension twin conductor string hardware shall consist of the following items:

Ball Hook/V Shackle

Bow Shackle (upper)

Yoke Plate (upper)

Ball Clevis

Socket Clevis for Arcing Horn
Bow Shackle Lower

Yoke Plate (bottom)

Turnbuckle (where required)
10 Arcing Horn c Q

OEOESMQpU > W N =

Tension Clamp (compression type) (LQ

4.3 Each double tension triple co or string hardware shall consist of the following

items:

Hinge @

Bow Shackle

Twisted BaI@mk For Arcing Horn
Socket

Yoke PI or Arcing Horn
Twisted Clevis Clevis (upper)
Yoke Plate (upper)
Twisted Clevis Clevis (lower)
Yoke Plate (bottom)
. Twisted Clevis Clevis (lower)
. Clevis Clevis (Double Plate Link)
. Turnbuckle (where required)
. Single Point Arcing Horn (Earth End)
. Arcing Ring
. Tension Clamp (Compression type)

LN WULEWNRE

L T
D WNBRERO

4.4 The ball and socket shall be of size as per following table and IEC 120. The disc insulators

4
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to be used for these strings shall conform to NTDC Specifications P-8 (latest)

Sr. No. Conductor Disc Strength Coupling Dia
1. Hawthorn 100 KN 16 mm
2. Coreopsis 160 KN 20 mm

4.5 All ferrous parts shall be hot dip galvanized in accordance with NTDC Specification P-82
(latest revisions)

4.6 The coupling parts of hardware that mate with each other, shall not have a play of more
than 2 mm

5 DIMENSIONS AND TOLERANCES

All hardware shall generally be in accordance with drawings f@ﬁ partof  this

Specification.

The dimensions of these parts of hardware that mat%h other hardware or  that
determine the length of insulator string are bin ir@\‘] are shown enclosed on the
drawing.

with @ maximum of 0.8 mm. For digmensiofis that are shown as MAX or MIN there shall
be no plus and minus toleranc pectively. The tolerance in the opposite sense may
however be 4%.

/
6 DESIGN AND MATERIAL @

6.1 Self-Locking Ball Hook/*V shackle
It shall be made& drop forged steel of suitable grade and shall be hot dip galvanized.

The detail di ons shall be according to Drawing No. 1 and 1 a. The ball when
inserted in the Socket should not rotate and in the insulator cap closes a major position
on the opening and prevents disconnection from the power as long as the hook is
assembled with the insulator.

For dimensions that are fixed and bin% g;klerance will be plus or minus 2 percent

6.2 Socket Clevis
It shall be made from drop forged steel or malleable iron of suitable grade. It shall be
hot dip galvanized and shall be made according to Drawing Nos. 2 and 3.

The socket shall be supplied with a round head rivet and plain washer made from
galvanized steel and a split pin with retention clip made from stainless steel.

The clevis shall be supplied with rivet round handled with flat washer and straight split
pin. The split pin shall be made from stainless steel.
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6.3 Shackles
Shackles shall be of two different types i.e. H.S. (High Strength) and L.S. (Low Strength).
The strengths of these shackles shall be as indicated in Table-Il above. H.S. type shackle
shall be given red coating so as to differentiate form type L.S. and shall be made
according to Drawing Nos. 4,5 and 6.

6.4 Arcing Horns
It shall be made from drop forged steel of suitable grade and shall be hot dip galvanized
in accordance with ASTM 153. The dimensions shall preferably in accordance with Nos.
7,8 and 9.

6.5 Arcing Rings
It shall be made from drop forged steel of suitable grade and s%hot dip galvanized
in accordance with ASTM 153. The dimensions shall prefefra in accordance with
Drawing No. 10. 6

6.6 Tension Clamps (compression type) %
The tension clamp for aluminum conductors e oreopsis and Hawthorn shall be

of compression dead end type. It shall posed of aluminum body and one
galvanized steel terminal without tubular tfrbation. The clamp when assembled shall
be capable of developing not less #5% of the rated minimum failing load as
specified in Table-Il, and has con%’@y\not less than that of conductor. The clamp

shall be according to Drawing. IQ 1 and 12.

6.7 Turn Buckle /

The turnbuckle for a @conductors namely, Coreopsis and Hawthorn shall be
made of drop forge referably in accordance with the dimensions in drawing No.
of compression dead €hd type. It shall be composed of aluminum body and one
galvanized stee&inal without tubular termination. The clamp when assembled shall
be capablefq eloping not less than 95% of the rated minimum failing load as
specified in Wable-ll, and has conductivity not less than that of conductor. The clamp
shall be according to Drawing. Nos. 13 and 14.

6.8  Yoke Plates
Yoke plates shall be of mono block type and shall be made from high grade steel, hot dip
galvanized and subject to normalizing process. It shall be made according to Drawing.
Nos. 15, 16,17, 18 and 19.

6.9 Ball Clevis
It shall be made from droop forged steel of suitable grade and shall be hot dip
galvanized. It shall be made according to Drawing. No. 20. The clevis shall be supplied
with rivet round headed with washer made of galvanized steel. The split pin should be
made from stainless steel.
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6.10 Hinge
It shall be made from high grade steel of suitable grade and shall be hot dip galvanized.
It shall be made according to Drawing. No. 21. The hinge shall be supplied with split pin
should be made from stainless steel.

6.11 Twisted Clevis
It shall be made from high grade steel of suitable grade and shall be hot dip galvanized.
It shall be made according to Drawing. Nos. 22, 23 and 24. The twisted clevis clevis shall
be supplied with split pin should be made from tin plated copper.

6.12 Clevis (Double Plate Link)
It shall be made from high grade steel of suitable grade and shall be hot dip galvanized.
It shall be made according to Drawing. No. 25. The Clevis CIeviﬁble Plate link) shall
be supplied with split pin should be made from tin platedé@\

6.13 Twisted Ball Eye Link For Arcing Horn
It shall be made from high grade steel of suitable nd shall be hot dip galvanized.
It shall be made according to Drawing. No. ZG.Q&

7 TESTS (L
V4
7.1 Type Tests c Q

7.1.1 Type tests are intended to ve%nd establish design characteristics. They shall be
made once only on hard identical in all essential details with those to be supplied.

The following type tests shall be carried out in accordance with clause 10, 11, 12, 13 and
14 in an independ{t teSting laboratory.

. N\
i) Mecth‘o& One each individual item of hardware
ii) | Resistance to Conductor Slippage Test On Tension Clamp only
iii) | Heat Cycle Test On Tension Clamp only (if it's current carrying
device)
iv) | Resistance Test On Tension Clamp only
v). | Corona Test For complete insulator string.

7.1.2 The Contractor shall supply heat cycle test result with the bid (applicable for tension
clamp if it’s a current carrying device.

7.2 Sample Tests
Sample tests shall be made to verify the quality and workmanship.
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The following sample test shall be performed in accordance with clause 8, 9, 10, 11, 13
and 15.

i). | Visual Examination On each item of hardware
ii). | Verification of Dimensions
iii). | Mechanical test

iv). | Resistance to Conductor Slippage Test On Tension Clamp only
v). | Resistance Test
vi). | Galvanizing Test On all ferrous parts.

8 VISUAL EXAMINATION

The test samples shall be examined visually for the following defect&

Visual Examination NaN

Examination Defects e\
Material Not as specified in relevant Clauses V
Construction Not of the shape given in relevﬂawing. Any part missed.
Finish Galvanizing not proper, pres c?dburrs, black and bare spots, dross
and projections, which wifftaterfere with proper use of the articles.
A\
9 VERIFICATION OF DIMENSIONS /
The binding dimensions of the har Eshall be measured and shall be as shown on the
relevant approved drawings su he tolerance given in clause 5.
4
10 MECHANICAL TEST
10.1 For Hardware excep ing horn
The fitting shal xeld in tensile testing machine in a manner approximating as nearly

as possible he arrangement to be used in service. A tensile load equal to one-half of
the specified minimum failing load equal to one-half of the specified minimum failing
load shall be applied and increased at a steady rate. Failure of the fitting shall not occur
at a load less than the specified minimum failing load as per Table-II.

11 RESISTANCE TO CONDUCTOR SLIPPAGE TEST

Test piece shall be assembled in accordance with manufacturer’s recommendations on
conductors of the size and type with which it is to be used. The assembly shall be
mounted in a tensile testing machine and anchored in a manner approximating as nearly
as possible to the arrangement to be used in service, precautions being taken to avoid
bird caging of the conductor.
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The length of conductor joint in the test assembly should preferably be not less than
100 times the overall diameter of the conductor.

A tensile load of about 50% of the minimum failing load as specified in table-Il shall be
applied and the conductor shall be marked in such a way that movement relative to the
fitting can easily be detected, without any subsequent adjustment of the fitting, the
load shall be steadily increased to 95% of the minimum failing load and then reduced to
90% of the minimum failing load and maintained for 1 minute. There shall be no
movement of the conductor relative to the fitting due to slip during this 1 minute period
and no failure of the fitting.

12 HEAT CYCLES TEST

The test current shall be that power frequency current \Af\?ﬁaises the surface
temperature of the conductor 40 deg C above 40° C ambieII rature and maintains

the temperature at a steady value. The minimum th “of conductor used for
determining this current shall be 2 meters and the,conddctor temperature shall be
measured near the center of the test length. n@plicable if tension clamp is a
current carrying device. K

The joint shall be assembled in accordanc% the manufacturer’s recommendations
on conductor of the size and type witlawhiCh'it is to be used. The assembly, to which a
tensile load not exceeding 20% of e% minimum failing load as specified in Table-II
may be applied, shall be directegeintodrs so that the conductor is roughly horizontal. Air
shall be able to circulate freelymd the assembly which shall not however be exposed
to draughts. The minim gth of conductor on each side of the fitting shall be 2
meters.

The test current shall b€ passed continuously through the assembly for a period of 30
min. The curre | then be interrupted, and the assembly shall be allowed to cool to
within 5 d Nabove the ambient temperature. The sequence of operation shall be
repeated so that 250 cycles of heating and cooling are applied.

During the last five cycles, the maximum temperature, measured when the test current
is flowing, at any points on the surface of the fittings, shall not exceed that of the
conductor. At the end of the test the joint shall meet, the requirements of the
resistance test specified above. There shall be no sign of local heating, burning or fusing
of any part of the joint or of the conductor.

13 RESISTANCE TEST

Test piece shall be assembled in accordance with the manufacturer’s recommendations
on the conductors of the size and type with which it is to be used. The electrical
resistance shall be measured between points on the conductor on either side and just

9
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clear of the fitting and shall not exceed 75% of the measured resistance of the
equivalent length of conductor.

The test may be made with direct current or with alternating current at any convenient
power frequency. The current connections shall be at a distance not less than50 times
the diameter of the conductor from the fitting and shall be so made that effective
contact is made with all these strands of the conductor which would be taken into
account in calculating its equivalent resistance.

14 CORONA TEST

Typical insulator sets completely assembled with all fittings shall be set up in a manner
as nearly as possible to the arrangement to be used in service with not less than 3
meters of conductor. A voltage of 160 KV shall be applied betﬁthe conductor and
earth for five minutes during which time no corona formati v@h e visible or audible
with the room in complete darkness. 6

15 GALVANIZING TEST \Q

This test shall be carried out on all ferrous ?L%-nplying with the following with the
V4

following requirements.

ii) Uniformity of zinc coating
iii) Adherence of zinc coating

i) Weight of zinc coating c Q

This test shall be perfo %ccordance with NTDC Specification P- 82(latest revision).
16 SAMPLING PLAN - ACCEPTANCE AND REJECTION

i) Sampli 'Qare designated by code letters. Table-lll shall be used to find the
applicableycode letter for the particular lot or batch size for various tests specified in
this specification. While the number of units of product from each lot or batch which
are to be inspected (sample size) and the criteria for determining the acceptability of
the lot or batch (acceptance and rejection numbers) for different code letters can be
obtained from the table-IV given below.

ii) The number of sample units inspected shall be equal to the first sample size given in
Table-IV. If the number of defective units found in the first sample is equal to or less
than the first acceptance number, the let 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 number of defectives found in the first
sample is between the first acceptance and rejection number, second sample of the
size given by the plan shall be inspected. The No. of defectives found in the first and

10
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the second samples shall be accumulated. If the cumulative ---- of defectives is equal
to or less than the second acceptance number the lot shall be acceptable. If the
cumulative No. of defectives is equal to or greater than the second rejection
number, the lot shall be rejected.

TABLE - VI
Sample Size
Lot or Batch Size Sample size for test specified in Sample size for dimensional

clause 10,11,13 & 15 and finish defects

2to 8 A A

9to 15 A B

16 to 25 A C

26 t0 50 A . D

51 to 90 B s\

91 to 150 B AN) F

151 t0 280 B NN G

281 to 500 B \TJ H

501 to 1200 C J

S
TABLE
Sample Accepty riteria
Sample Size | Sample Sample Size / wmulative Acceptance | Rejection
code letters P ?\ sample size | Number Numbers

A First (O 1 0 1
Second C\ - - 0
B First ,\Jz 2 0 2
Second ‘QH 2 4 1 2
C First Y 3 3 0 2
Secortd, \ 3 6 1 2
D Firs 5 5 0 2
. ya& 5 10 1 2
E Q,P&d 8 8 0 2
Second 8 16 1 2
F ' First 13 13 0 3
Second 13 26 3 4
G First 20 20 1 4
Second 20 40 4 5
H First 32 32 2 5
Second 32 64 6 7
J First 50 50 3 7
Second 50 100 8 9

17 MARKING AND PACKING

The material shall be packed in wooden crates for export shipment to permit convenient

11
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handling and to protect against loss permit damage to final destination. Containers
(Wooden Crates) shall be designed for handling by fork lift, truck and by slings around
the container. The weight of each package should be between 100 and 150 kg.

Packages shall be designed for rough handling. All wooden crates shall be clearly
marked to indicate

1. Quantity

2. Name of hardware item

3. Manufacturer’'s Name

All packages shall be numbered consecutively so that total shipment can be readily

determined.

18 INFORMATION TO BE SUPPLIED
The following information shall be supplied with the bida lure to supply the same
may subject the bid to disqualification.
i) Detailed fully dimensioned drawings of hardw r%Tension Strings
ii) Specification giving material grade and co &Qn of all items of hardware.
iii) Catalogues/literature of standardized it %
iv) Test certificates
v) One complete sample of hardwar afl types of Tension Strings.
vi) Detail of manufacturing & test%%es available with manufacturers.
19 DRAWINGS
4
The following drawing@e part of this Specification.
N
S. No. Descripti Drawing No.
1 Self-logkipg\Ball Hook 1
2 Vghackle) 1a
3 Socket Eye/Clevis For Arcing Horn 2&3
4 Bow Shackle 4,5, 6
5 Arcing Horn (L/E) 7 &8,
6 Arcing Horn (E/E) 9
7 Arcing Ring 10
8 Tension Clamp (Compression Type) 11&12
9 Turnbuckle 13&14
10 Yoke Plate 15,16,17,18 & 19
11 Ball Clevis 20
12 Hinge 21
13 Twisted Clevis 22,23,&24
14 Clevis (Double Plate Link) 25
15 Twisted Ball Eye Link For Arcing Horn (E/E) 26

12

This document is property of Design NTDC. No Part of this can be modified or used for any purpose other than its designated purpose.

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

Page 212 of 262



&%

Draft Reference Drawings for 132 kV@Q(V and 500 KV
Tension Strin&
(For Tendering Pu only)
47z
@QD :

o~

13
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P414

SCHEDULE OF TECHNICAL DATA FOR
SINGLE TENSION SINGLE CONDUCTOR STRING ASSEMBLY
132kV SINGLE TENSION 132kV SINGLE TENSION
SINGLE COND WITH TUTNBUCKLE SINGLE COND WITHOUT TUTNBUCKLE
Sr. No.| Description Value Required Value Offered Unit Value Required Value Offered Unit

1 i) |Manufacturer's Name and Address
i) |Standard followed Wapda Specification / IEC Wapda Specification / IEC

2 Self Locking Ball Hook Drwg No. Drwg No.
i) |Ball size (Type-A) 16 mm 16 mm
ii) [Hook opening 22 mm 22 mm
ii) |Failing Load 120 kN 120 kN

3 Socket Eye for A/H Drwg No. Drwg No.
i) |Socket size 16 mm 16 mm
i) [Eye Size 17.5 mm 17.5 mm
iii) |Eye Thickness 22 mm 22 mm
iv) |Failing Load 120 kN 120 kN

4 Arcing Horn Drwg No. Drwg No.
i) |Length (A) 300 mm 300 mm
i) [Length (B) 120 mm 120 mm
iii) [Dia 19 mm 19 mm
iv) |Failing Load 15 kN 15 kN

4

5 Bow Shackle Drwg No. Drwg No.
i) |Shackle Opening 'A’ 25 mm 25“ mm
i) [Pin Dia 'B' 16 mm mm
iii) [Height 'C' 73 mm mm
iv) |Radius 'D' 20 mm 20 mm
v) [Shackle Thickness 'E' 16 mm 16 mm
vi) |Failing Load 120 kN Q 120 kN

6 Tension Clamp (Compression Type) Drwg No. Drwg No.

6.1 HAWTHORN TN HAWTHORN
a) |Eye (
i) |Eye Opening 25-70 m 25-70 mm
ii) [Thickness of Eye 21 mm 21 mm
iii) |Failing load 95% of Conductor % 95% of Conductor %
b) |Aluminium Body ,
i) |Innerdia 34 mm 34 mm
ii) [Outer dia 54 mm 54 mm
iii) |Length 515mm (before com mm 515mm (before comp.) mm
iv) |Dia size 46mm. A/F mm 46mm. A/F mm
v) [Failing load 95% of conductor > % 95% of conductor %
Applicable onl Cun"t Applicable only for Current
vi) |Heat cycle test carrying par" L carrying part
6.2 Turnbuckle Drwg No. N/A

i) |Eye Opening 5v mm
i) [Clevis Opening mm
iii) |Rivet Pin Dia -Rivet Type mm
iv) |Adjusted Length 500-740 mm
v) |Failing load ‘{ 120 kN

7 Drawing No. (attach with bid)

8 Disc insulator (balll, socketgfype)g V' 1IEC 120/16 IEC 120/16

14
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17

SCHEDULE OF TECHNICAL DATA FOR
DOUBLE TENSION TWIN CONDUCTOR STRING ASSEMBLY
132kV DOUBLE TENSION TWIN 132kV DOUBLE TENSION TWIN
COND WITHOUT TURNBUCKLE COND WITH TURNBUCKLE
Sr.No. Description Value Required Value Offered Unit Value Required Value Offered Unit
i) Manufacturer's Name and Address
1
i) |Standard followed Wapda Specification / IEC Wapda Specification / IEC
2 Socket Clevis for AIH [Drwg No. Drwg No.
i) Socket size 16 mm 16 mm
i)  |Rivet Pin Dia 16 mm 16 mm
iii)  |Clevis Opening 20 mm 20 mm
iv)  |Failing Load 120 kN 120 kN
3 Ball Clevis [Drwg No. Drwg No.
i) Ball size 16 mm 16 mm
i)  |Rivet Pin Dia 16 mm 16 mm
i) |Clevis Opening 22 mm 22 mm
iv)  |Failing Load 120 kN 120 kN
4 Arcing Horn Drwg No. Drwg No.
i) Length (A) 286 mm 286 mm
ii) Length (B) 120 mm 120 mm
iii) |Dia 19 mm 19 mm
v)  |Failing Load 15 kN 15 kN
5 Bow Shcakle (Lower] Drwg No. Drwg No.
i) Shackle Opening 'A’ 25 mm 25 mm
ii) Pin Dia 'B' 16 mm 16 mm
iii)  [Height 'C' 73 mm 73 mm
iv) |Radius 'D' 20 mm 20 mm
v)  |Shackle Thickness 'E' 16 mm 16 mm
vi)  |Failing Load 120 kN 120 <\\ kN
6 Bow Shackle (upper) Drwg No. Drwg No.
i) Shackle Opening 27 mm ZV mm
ii)  |Pin Dia 'B' 22 mm 22 mm
i) |Height 'C' 92 mm mm
iv) |Radius 'D' 22 mm mm
v)  [Shackle Thickness 'E' 22 mj \ 22 mm
vi)  |Failing Load 210 N 210 kN
N
7 Ball Hook/V-Shackle Drwg No. Drwg No.
i) Shackle Opening 'A’ 66 66 mm
i) |Pin Dia 'B' 20 " m 20 mm
iii)  |Height 'C' 195 mm 195 mm
v) |Radius D' 16 Y P mm 16 mm
V)  |Shackle Thickness 'E' 20 ‘ mm 20 mm
vi)  |Failing Load 210 kN 210 kN
@\
8 Yoke Plate (Upper) Drwg No. Drwg No.
i) Dimensions (A to C) l5.19,v mm (400,76,19) mm
ii) Failing Load min. \ kN 210 kN
9 Yoke Plate (bottom ‘Drwg No. Drwg No.
i) Hole Spacing woo -76 mm 400 -76 mm
i) [Thickness \ 16 mm 16 mm
iii)  |Failing Load 210 kN 210 kN
10 Tension Clamp (Compres; Drwg No. Drwg No.
10.1 HAWTHORN HAWTHORN
a) |Eye
i) Eye Opening 25-70 mm 25-70mm. mm
ii) Thickness of Eye 21 mm 21mm. mm
iii)  |Failing load 95% of conductor % 95% of conductor %
b) |Aluminium Body
i) Inner dia 34 mm 34mm. mm
ii) Outer dia 54 mm 54mm. mm
i) [Length 515mm (before comp.) mm 515mm (before comp.) mm
iv) |Dia size 46mm. AIF mm 46mm. A/F mm
v)  |Failing load 95% of conductor % 95% of conductor %
Applicable only for Applicable only for
vii) |Heat cycle test Current carrying part Current carrying part
10.2 Turnbuckle NA Drwg No.
i) Eye Opening 25 mm
ii)  |Clevis Opening 25 mm
iii)  |Rivet Pin Dia 16-Rivet Type mm
iv) |Adjusted Length 500-740 mm
v) |Failing load 120 kN
11 Drawing No. (attach with bid)
12 Disc insulator (balll, socket type) IEC 120/16 IEC 120/16
13 No. of packages to be shipped
14 Weight of each package
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SCHEDULE OF TECHNICAL DATA FOR
DOUBLE TENSION TWIN CONDUCTOR STRING ASSEMBLY
220 kV DOUBLE TENSION TWIN 220 kV DOUBLE TENSION TWIN
COND WITHOUT TURNBUCKLE COND WITH TURNBUCKLE
sr.No. Description Value Required Value Offered Unit Value Required Value Offered Unit
. i) |Manufacturer's Name and Address
i) [Standard followed Wapda Specification / IEC Wapda Specification / IEC
4 Socket Clevis for A/H Drwg No. Drwg No.
i) |Socket size 16 mm 16 mm
ii) |Rivet Pin Dia 16 mm 16 mm
iii) |Clevis Opening 20 mm 20 mm
iv) [Failing Load 120 kN 120 kN
5 Ball Clevis Drwg No. Drwg No.
i) |Ball size 16 mm 16 mm
ii) |Rivet Pin Dia 16 mm 16 mm
iii) |Clevis Opening 22 mm 22 mm
iv) |Failing Load 120 kN 120 kN
6 Arcing Horn Drwg No. Drwg No.
i) |Length (A) 350 mm 350 mm
ii) [Length (B) 123 mm 123 mm
i) |Dia 27 (Pipe) mm 27 (Pipe) mm
iv) |Failing Load 15 kN 15 kN
7 Bow Shackle (lower) Drwg No. Drwg No.
i) |Shackle Opening 'A' 25 mm 25 mm
i) [Pin Dia 'B' 16 mm 16 mm
iii)  [Height 'C' 73 mm 73 \ mm
iv) [Radius 'D' 20 mm 20 \ mm
V) |Shackle Thickness 'E' 16 mm > mm
vi) |Failing Load 120 kN 120 kN
8 Bow Shackle (upper) Drwg No. Drwg No.
i) |Shackle Opening 'A' 27 mm 27 mm
i) [Pin Dia 'B' 22 mi 22 mm
iii) [Height 'C’ 92 m 92 mm
iv) [Radius 'D' 2 m \ 2 mm
v) |Shackle Thickness 'E' 22 22 mm
vi) |Failing Load 210 p 210 kN
9 Ball Hook/V-Shackle |Drwg No. Drwg No.
i) |Shackle Opening 'A' 66 , mm 66 mm
i) [Pin Dia 'B' 20 mm 20 mm
iii)  [Height 'C' 195 P mm 195 mm
iv) [Radius 'D" 16 mm 16 mm
v) |Shackle Thickness 'E' 20 mm 20 mm
vi) |Failing Load 210 kN 210 kN
10 Yoke Plate (Upper) Drwg No. Drwg No.
i) |Dimensions (A to C) 9) mm (400,76,19) mm
ii) |Failing Load min. kN 210 kN
1 Yoke Plate ( Bottom) Drwg No.
i) |Hole Spacing 400-76 mm 400-76 mm
i) [Thickness 16 mm 16 mm
iii) |Failing Load 200 kN 200 kN
12 Drwg No. Drwg No.
121 HAWTHORN HAWTHORN
a)
i) |Eye Opening 25-70 mm 25-70 mm
ii) [Thickness of Eye 21 mm 21 mm
iii) |Failing load 95% of conductor % 95% of conductor %
b) |Aluminium Body
i) [inner dia 34 mm 34 mm
i) [Outer dia 54 mm 54 mm
iii) |Length 515mm (before comp.) mm 515mm (before comp.) mm
iv) |Diasize 46mm. A/F mm 46mm. AfF mm
v) |Failing load 95% of conductor % 95% of conductor %
Applicable only for Current Applicable only for Current
vii) |Heat cycle test carrying part carrying part
12.2 Turnbuckle N/A Drwg No.
i) |Eye Opening 25 mm
ii) |Clevis Opening 25 mm
iii) [Rivet Pin Dia 16 Dome Nut Type mm
iv) |Adjusted Length 500-740 mm
v) |Failing load 120 kN
13 Drawing No. (atach with bid)
14 Disc insulator (balll, socket type) IEC 120/16 IEC 120/16
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SCHEDULE OF TECHNICAL DATA FOR
DOUBLE TENSION TRIPLE CONDUCTOR STRING Y
500 kV DOUBLE TENSION TRIPLE 500 kV DOUBLE TENSION TRIPLE
COND WITHOUT TURNBUCKLE COND WITH TURNBUCKLE
sr. No. Information Required Value Required Value Offered Unit Value Required Value Offered Unit
1 i) |Manufacturer's Name and Address
2 ii) - |Standard followed Wapda Specification / IEC Wapda Specification / IEC
3 Dimension of tension string: Drwg No. Drwg No.
i) |Dimensions (please see attach drawing) mm mm
i) |Failing Load min. UTS 320 KN 320 KN
4 Hinge Drwg No. Drwg No.
i) |Clevis opening 25 mm 25 mm
i) |Failing Load min. 160 KN 160 KN
5 Bow Shackle Drwg No. Drwg No.
i) [Shackle Opening 'A' 27 mm 27 mm
i) [Pin Dia 'B' 20 mm 20 mm
iii) [Height 'C' 84 mm 84 mm
iv) |Radius 'D' 23 mm 23 mm
v) [Shackle Thickness 'E' 20 mm 20 mm
vi) |[Failing Load 160 KN 160 KN
6 Twisted Ball Eye Link for Arcing Horn Drwg No. Drwg No.
i) |Eye opening 30 mm 30 mm
i) |Thickness of eye 20 mm 20 mm
iii) |Ball size 20 mm 20 mm
iv) |Failing Load 210 KN 210 KN
7 Socket Clevis Drwg No. Drwg No.
i) [Socket size 20 mm 20 mm
i) |Rivet Pin Dia 20 mm 20 mm
iii) |Clevis Opening 24 mm 24 \ mm
iv) |Failing Load 210 KN 210 P KN
8 Yoke Plate for Arcing Horn Drwg No. Drwg No.
i) |Dimensions (A to C) (400,110,22) mm B K mm
i) |Failing Load min. 320 KN 320 KN
9 Twisted Clevis Clevis (upper) Drwg No. Drwg No.
i) [Rivet Pin Dia 24 24v mm
i) |Clevis Opening 26 26 mm
iii) [Failing Load 320 KN 320 KN
10 Yoke Plate (Upper) Drwg No. Drwg No.
i) |Dimensions (A to C) (285,70,22) 0 mr; (285,70,22) mm
ii) |Failing Load min. 320 2\ KN 320 KN
11 Twisted Clevis Clevis (lower) Drwg No. Drwg No.
i) |Rivet Pin Dia 19 V mm 19 mm
i) [Clevis Opening 24 , mm 24 mm
iii) |Failing Load 160 A v KN 160 KN
12 Yoke Plate (bottom) Drwg No. Drwg No.
i) |Dimensions (A to ) (330 10 G mm (330,100,20) mm
i) |Failing Load min. R KN 160 KN
13 Clevis Clevis (Double plate link] Drwg No. Drwg No.
i) [Rivet Pin Dia / mm 19 mm
i) |Clevis Opening mm 25 mm
iii) [Failing Load 20, KN 320 KN
14 Twisted Clevis Clevis (lower) Drwg No. Drwg No.
i) |Rivet Pin Dia ‘ 16 mm 16 mm
i) |Clevis Opening 22 mm 22 mm
iii) |Failing Load 160 KN 160 KN
15 Turnbuckle K N/A Drwg No.
i) |Eye Opening O 25 mm
i) [Clevis Opening 25 mm
iii) [Rivet Pin Dia 16 mm
iv) |Adjusted Length 500-740 mm
v) |Failing load 160 kN
16 Tension Clamp (Compression Type! Drwg No. Drwg No.
COREOPSIS COREOPSIS
a) |Eye
i) |Eye Opening 25 mm 25 mm
i) [Thickness of Eye 21 mm 21 mm
iii) |Failing load 95% of conductor % 95% of conductor %
b) |Aluminium Body
i) |Innerdia 38 mm 38 mm
i) |Outer dia 60 mm 60 mm
iii) |Length 595 mm 595 mm
iv) |Dia size 53.2 mm 53.2 mm
v) |Failing load 95% of conductor % 95% of conductor %
Applicable only for Applicable only for
vii) |Heat cycle test Current carrying part Current carrying part
17 Line end Arcing Ring Drwg No. Drwg No.
i) |Length (A,B) (969.5, 144) mm (969.5, 144) mm
i) |Dia 28.5 mm 28.5 mm
18 Earth end Arcing Horn Drwg No. Drwg No.
i) |Length (A,B) (650, 350) mm (650, 350) mm
ii) |Dia 27 mm 27 mm
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1. MIN. UTS. 320 KN. (32,600 KG.) OF STRING

15[ 64 [NSULATOR [EC—20 ~\
T e RING oy STERL i 2. INSULATOR BALL & SOCKET COUPLING SIZE ACC. TO IEC 120/20 mm.
13| 2 EINGLE PT ARCING HORN CALV. STEEL K 5. DEAD ENDggRTL BE SYRE™ED ?EPARATELY S
12| 3 CLEVIS—EYE TURNBUCKLE CALV. FORGED SpEl N°® JampiliFTEATOR QETATRR g ER g INSULATOR SPEC P=8-96
_ 71 1 DOUBLE PLATE LINK CALV. STEEL 7 > ALl DIMEQIONS gl MM -
10| 2 [TWISTED CLEVIS CLEVIS CALV. STEEL
9 | 1 [TRIA YOKE PLATE CALV. STEEL
8 | 1 [TWISTED CLEVIS CLEVIS CALV. STEEL A—
7 | 1 [TRIA YOKE PLATE GALV. STEEL National Transmission & Despatch Company NTDC
6 | 1 [TWISTED CLEVIS CLEVIS CALV. STEEL
» [ 5 1 [TRIA YOKE PLATE A/H CALV. STEEL Drawn ] NAME 500KV
T o[ 0K ST s | o
3 2 A/H GALV. FORGED STEEL Approved _ WITH TURNBUCKLE
2 | 2 BOW SHACKLE CALV. FORGED STEEL v Sealor . Dator -
1| 2 HINGE CALV. STEEL Engineer
ITEM QTY DESIGNATION MATERIAL Design NTDC Drawing No: - (1) - BT - C (500 kV)
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NOTES:

60

(1460)

1. MIN UTS. = 120 KN (12,300 KG) OF STRING
2. INSULATOR BALL & SOCKET COUPLING SIZE ACC. TO IEC 120/16A
3. MIN. UTS. OF DEAD END SHALL BE NOT LESS THAN 95% OF UTS. OF CONDUCTOR

D

4. FOR INSULATOR DETAILS REFER TO INSULATOR SPEC P-8-96 .
5. ALL DIMENSIONS ARE IN MM. : P Design
National Transmission & Despatch Company NTDC
6 10 |INSULATOR IEC16
A Drawn NAME

S 1 |SINGLE PT L/E A/H GALV. STEEL 132KV

4 | 1 [EYE COMP DEAD END AL. ALLOY+GALV. FORGED STEEL Checked ASAIE%IAEVVTTEHNSRSNT%\L?D

3 1 [BOW SHACKLE GALV. FORGED STEEL Approved

2 1 |SOCKET EYE FOR A/H GALV. DUCTILE IRON Chief Scale: - Date: -

1 1 |BALL HOOK GALV. FORGED STEEL Engineer
TEM| QTY DESIGNATION MATERIAL Design NTDC Drawing No: - (1) ST -H (132 kV)
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7 | 10 |INSULATOR IEC16
. 6 T |SINGLE PT L/E A/H GALV. STEEL

5 1 |EYE COMP DEAD END AL. ALLOY+GALV. FORGED STEEL
4 1 |CLEVIS—EYE TURNBUCKLE GALV. FORGED STEEL

5 1 |BOW SHACKLE GALY. FORGED STEEL

2 T |SOCKET EYE FOR A/H GALV. DUCTILE IRON

| 1 |BALL HOOK GALV. FORGED STEEL
ITEM| QTY DESIGNATION MATERIAL

NOTES:

MIN UTS. = 120 KN (12,300 KG) OF STRING

. INSULATOR BALL & SOCKET COUPLING SIZE ACC. TO IEC 120/16A

. FOR INSULATOR DETAILS REFER TO INSULATOR SPEC P-8-96

1.

2

3. MIN. UTS. OF DEAD END SHALL BE NOT LESS THAN 95% OF UTS. OF CONDUCTOR [
4

5. ALL DIMENSIONS ARE IN MM.

D

. . . Design
National Transmission & Despatch Company NTDC
Drawn NAME
132KV

Checked SINGLE TENS STRING (ADJ)

AAC HAWTHORN COND
Approved
Chief Scale: - Date: -
Engineer
Design NTDC Drawing No: - (2) - ST - H (132 kV)
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11 ] 20 [INSULATOR EC16 N
10| 2 |SINGLE PT L/E A/H GALV. STEFL Al
9 | 2 [CLEVIS—EYE TURNBUCKLE GALV. FORGED STEEL
8 | 1 |YOKE PLATE GALV. STEEL
7 | 2 |EYE COMP DEAD END AL ALLOY+GALV. FORGED STEEL
6 | 2 [BOW SHACKLE GALV. FORGED STEEL
S | 2 |SOCKET CLEVIS FOR A/H GALY. DUCTILE IRON
4 | 2 [BALL CLEVIS GALV. FORGED STEEL
3 | 1 [TRIA YOKE PLATE GALV. STEEL
2 | 1 |BOW SHACKLE GALV. FORGED STEEL
1 | 1 |V-SHACKLE GALV. FORGED STEEL
ITEM] QTY DESIGNATION MATERIAL

- ———
ii =
B

NOTES:

1. MIN UTS. = 200 KN (20,400 KG) OF STRING

2. INSULATOR BALL & SOCKET COUPLING SIZE ACC. TO [EC 120/16A

5. MIN. UTS. OF DEAD END SHALL BE NOT LESS THAN 95% OF UTS. OF CONDUCTOR
4. FOR INSULATOR DETAILS REFER TO INSULATOR SPEC P—8-96

5. ALL DIMENSIONS ARE IN MM.

B

. . . Design
National Transmission & Despatch Company NTDC
Drawn - NAME
132KV
Checked - DOUBLE TENS STRING (ADJ)
2xAAC HAWTHORN COND

Approved -
Chief Scale: - Date: -
Engineer
Design NTDC Drawing No: - (4) BT - H (220 kV)
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10 | 20 |INSULATOR IEC16 -
9 2 _|SINGLE PT L/E A/H GALV. STEEL
38 1 |YOKE PLATE GALY. STEEL
/ 2 |EYE COMP DEAD END AL. ALLOY+GALV. FORGED STEEL
6 2 |BOW SHACKLE GALV. FORGED STEEL
" [ 5] 2 |SOCKET CLEVIS FOR A/H GALV. DUCTILE IRON
4 2 |BALL CLEVIS GALV. FORGED STEEL
5 1 [TRIA YOKE PLATE GALV. STEEL
2 1 |BOW SHACKLE GALV. FORGED STEEL
| 1 [V-SHCAKLE GALV. FORGED STEEL
ITEM| QTY DESIGNATION MATERIAL

i
2.
3.
4.
S.

MIN UTS. = 200 KN (20,400 KG) OF STRING

INSULATOR BALL & SOCKET COUPLING SIZE ACC. TO IEC 120/16A

MIN. UTS. OF DEAD END SHALL BE NOT LESS THAN 95% OF UTS. OF CONDUCTOR
FOR INSULATOR DETAILS REFER TO INSULATOR SPEC P-8-96

ALL DIMENSIONS ARE IN MM.

. . . Design
National Transmission & Despatch Company NTDC
Drawn NAME
132KV
Checked DOUBLE TENS STRING
2xAAC HAWTHORN COND

Approved
Chief Scale: - Date: -
Engineer
Design NTDC Drawing No: - (1) BT- H (132 kV)
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10| 30 |NSULATOR IEC16

9 | 2 BINGLE PT ARCING HORN GALV. STEEL

8 | 1 |VOKE PLATE CALV. STEEL

7 | 2 EYE COMP DEAD END pL. LEOYFGALY. FORGED
6 | 2 BOW SHACKLE CALV. FORGED STEEL
5 | 2 BOCKET CLEVIS FOR A/H GALV. DUCTILE IRON
4| 2 BALL CLEVIS CALV. FORGED STEEL
3| 1 [TRIA YOKE PLATE CALV. STEEL

2 | 1 BOW SHACKLE CALV. FORGED STEEL
1 [ 1 N—SHCAKLE CALV. FORGED STEEL
TEM DESIGNATION MATERIAL

. MIN UTS. = 200 KN (20,400 KG) OF STRING

. INSULATOR BALL & SOCKET COUPLING SIZE ACC. TO IEC 120/16A

. MIN. UTS. OF DEAD END SHALL BE NOT LESS THAN 95% OF UTS. OF CONDUCTOR
. FOR INSULATOR DETAILS REFER TO INSULATOR SPEC P—8-96

. ALL DIMENSIONS ARE IN MM.
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. . . Design
National Transmission & Despatch Company NTDC
Drawn NAME
220KV
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Approved
Chief Scale: - Date: -
Engineer
Design NTDC Drawing No: - (1) - BT - H (220 kV)
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2 | 1 BOW SHACKLE CALV. FORGED STEEL

1] 1 N—SHACKLE CALV. FORGED STEEL
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MIN UTS. = 200 KN (20,400 KG) OF STRING

INSULATOR BALL & SOCKET COUPLING SIZE ACC. TO IEC 120/16A
MIN. UTS. OF DEAD END SHALL BE NOT LESS THAN 95% OF UTS. OF CONDUCTOR
FOR INSULATOR DETAILS REFER TO INSULATOR SPEC P—8-96

ALL DIMENSIONS ARE IN MM.
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PRICE SCHEDULE TENDER NO. PMU-212/26-27

Lynx Conductor

FCS/DDP unit FCS/DDP unit Total
Tender No. Iltle:l Descsl;iflfign A Ly 183: in PK;za::ithout Am();ﬁsc;}ble in Pllz;:ewith Alni(l)lunt
GST GST PKR
1 2 3 4 5 6 7=3%6
1 Connector TMLH No. 60
2 Connector TM63A No. 27
3 Connector 90B40F No. 21
4 Connector TMHH No. 90
PMU- 5 Connector TM40A No. 18
212/26-27
6 Connector TM75A No. 30
7 Connector 90BH30 No. 60
8 Connector 90BH40 No. 60
9 Connector 90B75F No. 6
10 Connector 90B63F No. 6
11 Connector TM63F No. 3
12 Connector TMLL No. 150
13 Single Tension Fitting for Set. 9
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14 | TorHawthom Conducior | N =
15 | S eehs Conductor” | Ne- N
16 | "Rl VNK Conductor. | No- | 1500
17| 00 Contuctor | Ne- 60
18 | Vi Conductor | Set |1
19 | Gy Conductor - | Set | 817
20 | M Conductor | No- | 2060
21 | ¥ Grecly Condutor | No- | 10%
22 Torecly Condutior | No: 0
23 'YK Condutior | o it
25 | s Rai conductor | Set 2
26 | P R Contuctor - | Set i3
27 | M nductor | Ne. o0
28 | o | No. | 367
29 | M ndtor | Mo, 0
30 | P ndator Y| No, o
31| T oduetor | No. | 200
32 | M 0| Neo | o000
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P.G Clamps for Dog
33 Conductor (2-bolted) No. 300
P.G Clamp for Rail
34 Conductor No. 183
P.G Clamp for Greely
35 Conductor No. 1454
P.G Clamps for Cairo
36 Condutor No. 236
37 U Bolt Zm type Tower No. 120
Earth Wire Tension
38 Assembly With G Clamp No. 0
*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-[] 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)
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[insert [insert amount] Contract Identification: [indicate [insert amount]
vear] 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 I[FP 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 Year3

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.

UIf 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.
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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]
yvear]
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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