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1. Invitation Letter
REFERENCE: DHABEJI INDUSTRIAL ZONE DEVELOPMENT PROJECT
Dear Bidder,
The Procuring Agency invites “Technical Proposals and Financial Proposals” to undertake designing,
financing, construction, operation and maintenance of Dhabeji Industrial Zone (to be declared as a Special
Economic Zone) on build, own, operate and transfer basis to be located at Dhabeji, Thatta, Sindh measuring
one thousand five hundred and thirty (1,530) acres (the “Project”) under Pubic Private Partnership mode,
from prospective Bidders.
Unless expressly specified otherwise, all capitalized terms used herein shall bear the meaning ascribed
thereto in the Glossary of this Request for Proposal.
This Request for Proposal sets out, inter alia, the process of selecting a private partner for implementation
of the Project.
In this regard, a detailed description of the Project and its objectives are given in Schedule D (Terms of
Reference). Bidders are encouraged to carefully review the Project details and local conditions before
submitting their Proposals. A Bidder will be selected under single stage two envelope procedure described
in this Request for Proposal. In order for a Proposal to be evaluated by the TFEC, the Bidder(s) must meet
all of the Basic Eligibility Criteria requirements stated herein.
The key tentative dates (which may be extended by the Procuring Agency in its sole discretion) of the
selection process are as follows:
Issuance of Request for Proposal
Submission of Proposal (the “Proposal Submission Deadline”)
Opening of the Technical Proposal
Presentation of Proposals to TFEC
Opening of Financial Bids
Announcing the Preferred Bidder (the Announcement)
Execution of PPP Agreement (the “Signing Date”)

December January 18, 20210
February March 02, 2021 at 12:00
noon.
February March 02, 2021 at 01:00
P.M.
February March 22, 2021
March April 09, 2021
Opening of Financial Bids + 6
days
Within 25
days
of
the
Announcement date

All Bidders who fulfill the Basic Eligibility Criteria as set forth in Schedule F (Basic Eligibility Criteria)
are requested to submit their Proposals in accordance with this Request for Proposal by no later than 12:00
p.m. by the Proposal Submission Deadline, to:
Attention:
Address:
Telephone:

Chief Executive Officer, Sindh Economic Zones Management Company Government of
Sindh, Pakistan.
1st floor, Block B, FTC Building, Shahrah e Faisal, Karachi, Pakistan
+92 (21) 99225126-27
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Email:

bidding.dhabeji@sezmc.gos.pk

Technical bids shall be opened in the presence of TFEC at 01:00 P.M. on the Proposal Submission Deadline
We would like to thank all Bidders for their interest in this Project.
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2. Notice
This Request for Proposal is provided to the Bidders solely for use in preparing and submitting Proposals
in connection with the International competitive bidding process to implement the Project.
The Evaluation Criteria was determined by the Procuring Agency and the Proposals will be evaluated by
the TFEC constituted in accordance with the Applicable Laws of Islamic Republic of Pakistan including
but not limited to Sindh Public Procurement Act 2009 and Sindh Public Procurement Rules. None of the
above entities (including, inter alia, the Procuring Agency, the PPP Unit, Finance Department, GoS and
the TFEC) nor, in each case, their employees, personnel, agents, consultants, advisors, legal advisors and
contractors etc., make any representation (expressed or implied) as to the accuracy or completeness of the
information contained herein, or in any other document made available to any person in connection with
the tender process for the Project and the same shall have no liability for this Request for Proposal or for
any other written or oral communication transmitted to the recipient in the course of the recipient’s
evaluation of the Project. Neither these entities nor their employees, personnel, agents, consultants,
advisors, legal advisors and contractors etc., will be liable in any manner whatsoever to reimburse or
compensate the recipient for any costs, fees, damages or expenses incurred by the recipient in evaluating
or acting upon this Request for Proposal or otherwise in connection with the Project. Any Proposal
submitted in response to this Request for Proposal by any of the Bidders shall be upon the full understanding
and agreement of any and all terms of this Request for Proposal and such submission shall be deemed as
an acceptance to all the terms and conditions stated in this Request for Proposal.
Any Proposal to this Request for Proposal submitted by a Bidder shall be construed based on the
understanding that the Bidder acknowledges that prior to the submission of the Proposal in response to this
Request for Proposal, the Bidder has, after a complete and careful examination, made an independent
evaluation of this Request for Proposal, scope of the Project, the project requirements, the applicable
standards, the Project Site, existing structures, local conditions, physical qualities of ground, subsoil and
geology, traffic volumes and all information provided by the Procuring Agency or obtained, procured or
gathered otherwise, and has determined to its satisfaction the accuracy or otherwise thereof and the nature
and extent of difficulties, risks and hazards as are likely to arise or may be faced by it in the course of
performance of its obligations under the PPP Agreement.
This Request for Proposal does not constitute a solicitation to invest, or otherwise participate, in the Project,
neither shall it constitute a guarantee on the part of the Procuring Agency or GoS that the Project will be
awarded. The Procuring Agency reserves its right, in its full discretion, to modify the Request for Proposal
and/or the Project at any time to the fullest extent permitted by law, and shall not be liable to reimburse or
compensate the recipient for any costs, taxes, expenses or damages incurred by the recipient in such an
event.
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3. Glossary
TERM
Applicable Laws

DESCRIPTION
Any common or customary law, constitutional law, any statute, regulation,
resolution, rules, ordinance, enactment, judgment, order, code, decree,
directive, notification, clarification, guideline, policy, requirement or other
government restriction and any decision of or determination by or
interpretation of any of the foregoing by any governmental authority, court
or Competent Authority having jurisdiction over this Request for Proposal,
the Project or the relevant parties (whether at a national, regional, provincial,
state or local level) now or hereafter in effect, in each case as amended, reenacted or replaced.
Basic Eligibility Criteria Means the basic eligibility criteria provided in Schedule F of this Request
for Proposal.
Benchmark Revenue
The threshold amount specified in Schedule 13 (Payment Terms) of the PPP
Agreement for each Phase in excess of which the revenues from the
transfer/sale/allotment of any parcel of Phase I Phase II Land, shall be
shared with SEZMC on 50:50 basis.
Bid Price
Present value of revenue to be shared with the Procuring Agency as
submitted by the Bidder in the Financial Proposal.
Bid Security
The meaning ascribed thereto in the Data Sheet.
Bidder
An enterprise or a Consortium that submits a Proposal in response to this
Request for Proposal.
Black Listed
Barring a Bidder or any member of the Consortium from participating in
any future procurement proceedings by the GoS or any governmental entity.
BOA
Means the Board of Approvals constituted under the SEZ Act
Business Days
Shall mean any day on which banks are open for business in Karachi.
Competent Authority
Any agency, legislative, judicial or executive, department, ministry, public
or statutory person, whether autonomous or not, of the GoS or the
Government of Pakistan or any other subdivision or instrumentality thereof.
Conflict of Interest
The meaning ascribed thereto in Section 4.6.
Consortium
A group of two (2) or more enterprises formed to submit a Proposal and, if
applicable, to carry out the Project.
Consortium Agreement An agreement between the members of the Consortium, conveying, inter
alia, the intent to form a joint venture SPV with shareholding / ownership
equity commitment(s), role of the members of the Consortium, in terms of
Section 4.16 of this Request for Proposal.
Data Sheet
The data sheet provided in Schedule A.
Developer
The SPV to be established and incorporated under the laws of Pakistan by
the Preferred Bidder for the purposes of implementation of the Project in
accordance with this Request for Proposal and PPP Agreement.
Evaluation Criteria
Means the evaluation criteria provided in Schedule E of this Request for
Proposal.
Floor Price
Means the minimum price at which the Bidder may sell the land, as set out
in Schedule C
PPP Agreement
The agreement to be executed between, the Procuring Agency and the
Developer in pursuance of this Request for Proposal as provided in Schedule
K.
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Contract Period

The period commencing from the date of execution of the PPP Agreement
and ending on the date falling on the earlier of:
(ii)
(ii)

Effective Date
Financial Proposal
GoS
Lead Member

Letter of Acceptance

Performance Security
Phase I Commencement
Date
Phase II
Commencement Date
Pre-Bid Conference

Preferred Bidder
Procuring Agency

Project Site
Project
Project Cost
Proposal Submission
Deadline
Proposal Validity
Period
Proposal
Signing Date
Sindh Public
Procurement Rules
SPPRA
SPV
Scheduled Phase I
Completion Date
Scheduled Project
Completion Date

Twenty (20) years following the Effective Date; and
termination of the PPP Agreement.

Has the meaning ascribed thereto in the PPP Agreement.
Means the financial proposal submitted by the Bidder in response to this
Request for Proposal.
Means Government of Sindh.
Means the member of the Consortium that shall hold and maintain the
highest proportion of the paid-up shares of the SPV, and in any case not less
than thirty four (34%) percent of the paid-up shares of the SPV until the
Project Completion Date (as defined under the PPP Agreement).
Means the letter of acceptance issued by the Procuring Agency to the
selected Bidder for selection as a Preferred Bidder subject to terms and
conditions provided therein.
Has the meaning ascribed thereto in the Data Sheet.
Has the meaning ascribed thereto in Section 4.18.
Has the meaning ascribed thereto in Section 4.18.
The conference(s) relating to the queries raised and clarifications sought by
the prospective Bidders that are to be held on the dates set out in Schedule
A (Data Sheet).
The Bidder selected through this Request for Proposal.
Sindh Economic Zones Management Company.
A Provincial support agreement shall be signed between SEZMC and GoS
to backstop contractual obligations of the project.
Has the meaning ascribed thereto in Section 4.1.3
Has the meaning ascribed thereto in Section 1.
Means the project cost as indicated in the Proposal by the Bidder for the
Project.
Has the meaning ascribed thereto in Section 4.18.
Has the meaning ascribed thereto in the Data Sheet.
Means the Technical Proposal and Financial Proposal.
Has the meaning ascribed thereto in Section 4.18.
Means the Sindh Public Procurement Rules 2010, as may be amended from
time to time.
Sindh Public Procurement Regulatory Authority.
Has the meaning ascribed thereto in Section 4.20.
Has the meaning ascribed thereto in Section 4.18.
Has the meaning ascribed thereto in Section 4.18.
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Technical Proposal
Termination Date
TFEC

Terms of Reference
Transaction Advisors
SEZ
SEZ Act
SEZ Rules

Means the technical proposal submitted by the Bidder in response to this
Request for Proposal.
Has the meaning ascribed thereto in Schedule D.
Means the technical and financial evaluation committee constituted under
the Applicable Laws of Islamic Republic of Pakistan for the purpose of
analyzing, evaluating and approving the Proposals.
Means the terms of reference provided in Schedule D (Terms of Reference)
to this Request for Proposal.
EY Ford Rhodes, RIAA Barker Gillette and EA Consulting Pvt Ltd
Means a Special Economic Zone, as defined in the Special Economic Zones
Act 2012
Means the Special Economic Zones Act 2012, as amended from time to time
Means the Special Economic Zones Rules 2013, as amended from time to
time
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4. Information for Bidder
4.1.

INTRODUCTION

4.1.1.

Industrial development is considered as one of the most reliable strategies to promote long run
growth of an economy. For the past few decades, many nations are adopting industrial development
planning to improve their economic growth. To pursue this goal, one strategy is to specify areas
for industrial development such as business parks, industrial estates, export processing zones.

4.1.2.

The Planning Commission of Pakistan is expecting nine (9) special economic zones to be set up
across country under China Pakistan Economic Corridor (CPEC). Keeping in view the success of
economic zones and industrial estates, both in the developed and newly industrialized countries, it
has been decided to develop the same strategy to uplift industrial zones in Sindh. As this is a CPEC
project, the Chinese government is expected to facilitate the Developer in relocation of industries
from China, conducting road shows to market Dhabeji SEZ and create a branding strategy for it
and also provide technical assistance to incorporate best practices in design of special economic
zones.

The GoS has proposed the setting up of an industrial zone (to be declared an SEZ) in Sindh at the Dhabeji,
Thatta, Sindh comprising of fifteen hundred and thirty (1,530) acres of land as more fully described in
Schedule J (the “Project Site”) under a public-private partnership. Once the Developer is awarded the
Project, the Developer shall prepare an SEZ application in accordance with the SEZ Act and SEZ Rules
and submit the same to SEZMC. Subject to timely submissions of the foregoing application, the
Developer/SPV in coordination with SEZMC shall submit a zone application to the BOA under the SEZ
Act to seek SEZ status for the Project,
4.1.3.
The salient features of the Project Site include:
i. Located near the port city of Karachi;
ii. Located near the N-5 National Highway connecting major cities of Pakistan.
iii. Located approximately thirty-five (35) km from M-9, which is alternate road connection to major
cities of Pakistan.
iv. Located close to sea ports of Bin Qasim Port and Karachi Port.
v. Located about seven hundred (700) km from Gwadar port, connecting to Central Asia Republics,
Middle East, Europe and Africa.
4.1.4.

This Request for Proposal is being issued as a part of the competitive selection process to invite the
Bidders to submit the Proposals with the intent to enter into a PPP Agreement for the Project.
Further details on the scope of work are available in Schedule H (Scope of Work) of this Request
for Proposal.

4.1.5.

The recipients of this Request for Proposal are hereby invited to submit the Technical Proposal and
the Financial Proposal in respect of the services required for the Project given in Schedule H (Scope
of Work).

4.1.6.

Bidders are encouraged to submit their respective Proposals after visiting the Project Site and
ascertaining for themselves the site conditions, location, surroundings, climate, availability of
power, water and other utilities for construction, access to site, handling and storage of materials,
weather data, Applicable Laws of Islamic Republic of Pakistan including but not limited to Sindh
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Public Procurement Act 2009, Sindh Public Procurement Rules and Sindh Environmental
Protection Act 2014, the general and local conditions associated with implementing the Project and
any other matter considered relevant by them. All costs related to the visits to the Project Site shall
be borne by the Bidders and, regardless of the Proposal and competitive selection process outcome,
the Procuring Agency shall not be liable in any manner for any costs incurred as a result of such
visit(s).
4.1.7.

Any Proposal submitted in response to this Request for Proposal is submitted upon a full
understanding and agreement of terms related to Section 4.1 (Introduction) of this Request for
Proposal and, therefore, the submission of Proposals in response to this Request for Proposal shall
be deemed as acceptance to the said terms.

4.2.

NO OBLIGATION TO SELECT OR PROCEED

4.2.1.

Notwithstanding anything contained herein, by submission of a Proposal by a Bidder, such Bidder
acknowledges and agrees that:

a. the Procuring Agency may, at its sole discretion, refuse to consider and completely withdraw from
the consultation and selection process; or decide to terminate the entire bidding process without
assigning any reason whatsoever; or decide to proceed with the Project under a new procurement
process (including any new PPP procurement process); or decide to proceed with the Project in
some manner other than as a PPP; or reject any Proposal that, in the sole opinion of the Procuring
Agency, is incomplete or irregular, contains exceptions or deviations that are unacceptable to the
Procuring Agency, or contains false or misleading statements, claims, or information, or omits any
material information that must be submitted under this Request for Proposal by a Bidder, or for any
other reason whatsoever;
b. the Procuring Agency’s decision with respect to the compliance or non-compliance of a Proposal
is final and binding and that the Procuring Agency is in no way obliged to consult the Bidder in
making its decisions; and
c. any Proposal submitted in response to this Request for Proposal is submitted upon a full
understanding and agreement of terms related to aforementioned points (a) & (b) above and
therefore the submission of Proposals in response to this Request for Proposal shall be deemed as
an acceptance to the aforesaid terms.
4.3.

COSTS AND EXPENSES INCURRED BY THE BIDDERS

4.3.1.

All costs, expenses and liabilities incurred by any Bidder in connection with the preparation and
submission of the Proposal in response to this Request for Proposal including the provision of any
additional information, attendance at meetings, conducting due diligence, visits to the Project Site,
engagement of consultants, advisors and contractors shall be, in all cases, borne by the Bidder.

4.4.

FRAUD AND CORRUPTION
It is GoS’s policy that Bidders, observe the highest standard of ethics during the procurement and
execution of such contracts. In pursuance of this policy, the Procuring Agency follows and will
follow the instructions contained in the Sindh Public Procurement Rules which provide that the
Procuring Agency can inter alia blacklist bidders found to be indulging in corrupt and fraudulent
practices. Moreover, the Procuring Agency, will pursuant to Rule 35 of the Sindh Public
Procurement Rules publish the names of such bidders and communicate them to SPPRA with first
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providing an adequate opportunity of being heard to such bidders. The term “corrupt and fraudulent
practices” is defined in the Sindh Public Procurement Rules as “includes the offering, giving,
receiving, or soliciting, directly or indirectly of anything of value to influence the act of another
party for wrongful gain or any act or omission, including misrepresentation, that knowingly or
recklessly misleads or attempt mislead a party to obtain a financial or other benefit or to avoid an
obligation.”
4.5.

ONLY ONE PROPOSAL
A Bidder shall only submit one (1) Proposal including any Proposal submitted by a Bidder with a
Consortium. If a Bidder submits or participates in more than one (1) proposal, such proposal shall
be disqualified.

4.6.

CONFLICT OF INTEREST

4.6.1.

There should be no conflict of interest (the “Conflict of Interest”) of any of the Bidders that affects
the competitive selection process. In case a Bidder (in case of a Consortium, any member of such
Consortium), contemplates any Conflict of Interest till the issuance of the Letter of Acceptance, it
shall immediately notify the Procuring Agency in writing of such Conflict of Interest and the
Procuring Agency, in its sole discretion, shall decide whether such conflict constitutes a Conflict
of Interest. In case any Bidder (in case of a Consortium, any member of such Consortium) is found
to have a Conflict of Interest, it shall be disqualified. In the event of disqualification, the Procuring
Agency shall encash and appropriate the Bid Security, as the case may be, genuine estimated
compensation and damages payable to the Procuring Agency for, inter alia, the time, cost and effort
of the Procuring Agency, including consideration of such Bidder’s (in case of a Consortium, any
member of such Consortium) Proposal, without prejudice to any other right or remedy that may be
available to the Procuring hereunder or otherwise. Without limiting the generality of the above, the
Bidder (in case of a Consortium, any member of such Consortium) shall be considered to have a
Conflict of Interest that affects the competitive selection process, if, inter alia:

i.

such Bidder (in case of a Consortium, any member of such Consortium) (or any constituent thereof)
and any other Bidder (in case of a Consortium, any member of such Consortium) (or any constituent
thereof) have common controlling shareholders or other ownership interest; provided that this
qualification shall not apply in cases where the direct or indirect shareholding in a Bidder (in case
of a Consortium, any member of such Consortium), or a constituent thereof in the other Bidder (s)
(in case of a Consortium, any member of such Consortium) (or any of its constituents), is less than
5% of its paid up and subscribed capital; or

ii.

a constituent of such Bidder (in case of a Consortium, any member of such Consortium) is also a
constituent of another Bidder (in case of a Consortium, any member of such Consortium); or

iii.

such Bidder (in case of a Consortium, any member of such Consortium) receives or has received
any direct or indirect subsidy from any other Bidder (in case of a Consortium, any member of such
Consortium), or has provided any such subsidy to any other Bidder (in case of a Consortium, any
member of such Consortium) (other than the subsidy is made to one Bidder, as allowed in
subsection (a) above); or

iv.

such Bidder (in case of a Consortium, any member of such Consortium) has the same legal
representative for purposes of this Proposal as any other Bidder (in case of a Consortium, any
member of such Consortium); or
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v.

such Bidder (in case of a Consortium, any member of such Consortium) has a relationship with
another Bidder (in case of a Consortium, any member of such Consortium), directly or through
common third parties, that puts them in a position to have access to each other’s information about,
or to influence the Proposal of either or each of the other Bidder (in case of a Consortium, any
member of such Consortium);

4.6.2.

A Bidder (in case of a Consortium, any member of such Consortium) shall be liable for
disqualification and forfeiture of its Bid Security if any legal, financial or technical adviser of the
Procuring Agency in relation to the Project is engaged by the Bidder (in case of a Consortium, any
member of such Consortium) in any manner for matters related to or incidental to such Project
during the competitive selection process or subsequent to the:

i.
ii.

Issuance of the Letter of Acceptance; or
Execution of the PPP Agreement.
In the event any such adviser is engaged by the successful Bidder after issuance of the Letter of
Acceptance or execution of the PPP Agreement, then notwithstanding anything to the contrary
contained herein, or in the Letter of Acceptance or the PPP Agreement, and without prejudice to
any other right or remedy of the Procuring Agency (including the encashment and appropriation of
the Bid Security or the Performance Security, as the case may be) which the Procuring Agency
may have thereunder or otherwise, the Letter of Acceptance or the PPP Agreement, as the case may
be, shall be liable to be terminated without the Procuring Agency being liable, in any manner
whatsoever, to the Preferred Bidder for the same. However, it is to be noted that this section shall
remain effective up till Effective Date.

4.6.3.

The Procuring Agency reserves the right to disqualify any Bidder that in Procuring Agency’s
opinion has a Conflict of Interest, whether such conflict exists now or is likely to arise in the future.

4.6.4.

Any Proposal submitted in response to this Request for Proposal is submitted upon a full
understanding and agreement of terms related to this Section 4.6 (Conflict of Interest) and therefore
the submission of Proposals in response to this Request for Proposal would be deemed as an
acceptance to the said terms.

4.7.

CONFIDENTIALITY

4.7.1.

Information relating to the examination, clarification, evaluation and recommendation for the
Bidders (including any Bidder which is a part of the Consortium) shall not be disclosed to any
person who is not officially concerned with the process or is not a retained professional advisor
advising the Procuring Agency in relation to, or matters arising out of, or concerning the
competitive selection process. The Procuring Agency will treat all information, submitted as part
of the Proposal, in confidence and will require all those who have access to such material to treat
the same in confidence. The Procuring Agency may not divulge any such information, unless it is
directed to do so by any statutory entity that has the power under law to require its disclosure or is
to enforce or assert any right or privilege of the statutory entity and/or the Procuring Agency.

4.7.2.

All information supplied by the Procuring Agency in connection with this Request for Proposal,
shall be treated as confidential and Bidders (including any Bidder which is a part of the Consortium)
shall not, without the prior written consent of the Procuring Agency, at any time make use of such
information for their own purposes or disclose such information to any person (except as may be
required by law). Subject to the terms of this Request for Proposal, the bidding documents shall
remain the property of the Procuring Agency and are transmitted to the Bidders (including any
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Bidder which is a part of the Consortium) solely for the purpose of preparation and submission of
the Proposal in accordance herewith. The Procuring Agency will not return any Proposal or any
information provided along therewith.
4.7.3.

This Request for Proposal and every part of it and all other information provided by or on behalf
of the Procuring Agency must be treated as private and confidential. Bidders (including any Bidder
which is a part of the Consortium) shall not disclose the fact that they have been invited to submit
a Proposal or release details of this Request for Proposal other than on a strictly confidential basis
to those parties whom they need to consult for the purposes of preparing the Proposal.

4.7.4.

Bidders (including any Bidder which is a part of the Consortium) shall not at any time release any
information concerning this Request for Proposal and/or their Proposal and/or any related
documents and/or any negotiation and/or any discussion with the Procuring Agency in this
connection for publication in the press or on radio, television, screen or any other medium without
the prior written approval of the Procuring Agency.

4.7.5.

Each Bidder (including any Bidder which is a part of the Consortium) undertakes to indemnify the
Procuring Agency and to keep the Procuring Agency indemnified against all actions, claims,
demands, liability, proceedings, damages, costs, charges and expenses whatsoever arising out of or
in connection with any breach of the provisions of this Section 4.7 (Confidentiality).

4.7.6.

Any Proposal submitted in response to this Request for Proposal is submitted upon a full
understanding and agreement of terms of this Section 4.7 (Confidentiality) and therefore the
submission of Proposal in response to this Request for Proposal would be deemed as an acceptance
to the said terms.

4.8.

PROPOSAL VALIDITY

4.8.1.

The Data Sheet indicates Proposal Validity Period. During this period, the Proposal shall remain
valid and open for acceptance for the Proposal Validity Period. In exceptional circumstance, prior
to expiry of the original Proposal Validity Period, the Procuring Agency may request Bidder to
grant a specified extension in the Proposal Validity Period. This request and the response thereto
shall be made in writing or through fax or email. An acceptance by the Bidder of such extension in
the Proposal Validity Period shall obligate the Bidder to extend the validity of the Bid Security
correspondingly.

4.8.2.

A Bidder may refuse the request for extension of the Proposal Validity Period and claim return of
its Bid Security.

4.9.

BID SECURITY

4.9.1.

The Bidder shall submit Bid Security in the form and manner provided in Annexure B - Schedule
G (Bid Documents) along with Financial Proposal defined in the Data Sheet. Bid Security shall be
released to the unsuccessful Bidders once the PPP Agreement has been signed with the Developer
or the Proposal Validity Period has expired, whichever is later.

4.9.2.

The Bidder shall provide the Bid Security in accordance with the Sindh Public Procurement Rules,
acceptable to the Procuring Agency.

4.9.3.

Any Proposal not accompanied by the required Bid Security, or accompanied by a Bid Security in
an amount less than that required under the Request for Proposal, shall be rejected by SEZMC as
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non-responsive. It is further clarified that no Bid Security in the form of insurance guarantee shall
be entertained.
4.9.4.
i.

The Bid Security may be encashed by SEZMC in the following circumstances:
in the event the Preferred Bidder fails, within specified time to:
1.
2.
3.
4.

comply with the instructions laid down in the Letter of Acceptance within time period
stipulated therein;
furnish the necessary performance security as and when required under the PPP Agreement;
execute the PPP Agreement;
achieve all conditions precedent agreed in the executed PPP Agreement.

ii.

withdraws its Proposal during the Proposal Validity Period.

iii.

In the event it is found by the Procuring Agency, at the time of opening of Financial Proposal that
the Bid Security expires prior to the date falling twenty-eight (28) days beyond the Proposal
Validity Period;

4.10.

CLARIFICATION AND AMENDMENT IN REQUEST FOR PROPOSAL DOCUMENTS

4.10.1. The Bidder requiring any clarification regarding the Request for Proposal and/or any
documents/forms and instruments to be submitted pursuant to the same must notify the Procuring
Agency, in writing, not later than three (3) Business Days prior to the respective Pre-Bid
Conference relating to the Request for Proposal matters. Any request for clarification in writing, or
by email, shall be sent to the Procuring Agency’s address indicated in the Data Sheet. The Procuring
Agency shall respond in writing or by email to such requests and copy of the responses shall be
uploaded to the website of the Procuring Agency, SPPRA and other relevant websites.
4.10.2. At any time before the submission of Proposals, the Procuring Agency may amend the Request for
Proposal by issuing an addendum/ corrigendum in writing. The addendum shall be sent to all
Bidders (or uploaded on Procuring Agencies website) and will be binding on them. The Bidders
shall acknowledge receipt of all amendments. To give Bidders reasonable time in which to take an
amendment into account in their Proposals the Procuring Agency may, if the amendment is
substantial, extend the Proposal Submission Deadline in accordance with the Sindh Public
Procurement Rules.
4.10.3. Each Bidder shall nominate a representative with whom the Procuring Agency may liaise with and
shall provide such representative’s details including designation and all relevant contact details.
Legal documentation (e.g. power of attorney, board resolutions and other legally binding
authorization) for appointment of the authorized representative of the Bidder shall be provided with
the Proposal.
4.10.4. The Proposals must be signed by the authorized signatory of each of the Bidders and where
applicable, each Consortium member, shall provide a board resolution, substantially in the form
specified in Annexure E - Schedule G (Bid Documents), a copy of which is to be provided with the
Proposals.
4.10.5. For the avoidance of doubt, no additional information/documents shall be submitted by any Bidder
after the Proposal Submission Deadline. In the event any additional information/document is
submitted by any Bidder after the Proposal Submission Deadline, the Procuring Agency and TFEC
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shall not consider such additional information/document to select a Preferred Bidder pursuant to
this Request for Proposal.
4.11.

LANGUAGE
The Proposal as well as all related correspondence exchanged by the Bidders and the Procuring
Agency shall be written in English.

4.12.

PREPARATION OF PROPOSALS

4.12.1. In preparing the Proposal, the Bidders are expected to examine in detail, the documents comprising
the Request for Proposal. Material deficiencies (deviation from scope, experience and qualification
of personnel) in providing the information requested may result in rejection of a Proposal.
4.12.2. The Proposal shall be prepared in two separate parts, each to be contained in a separate cover as
follows:
Cover 1: Technical Proposal
Cover 2: Financial Proposal
4.13.

TAXES
The Preferred Bidder shall be liable to pay federal, provincial and local taxes. The Developer’s
obligations to taxation are clearly identified in the PPP Agreement. For the sake of clarity, the
Preferred Bidder is expected to pay all the taxes, rents, and charges payable to any local
government, provincial or federal government and it would not be allowed to seek any support
from the GoS or the Procuring Agency if it was unaware or ignorant of any tax, rate or charges.

4.14.

SUBMISSION, RECEIPT AND OPENING OF PROPOSALS

4.14.1. Proposal shall contain no interlineations or overwriting. Submission letters for both Technical
Proposal and Financial Proposal should respectively be in the manner required in this Request for
Proposal. All pages of the original Technical Proposal and Financial Proposal will be initialled by
an authorized representative of the Bidder.
4.14.2. All required copies of the Technical Proposal are to be made from the original. If there are
discrepancies between the original and the copies of the Technical Proposal, the original copy shall
prevail.
4.14.3. The Technical Proposal and Financial Proposal shall be submitted, in triplicate (one (1) original
and two (2) copies). One (1) copy of the Technical Proposal and Financial Proposal shall be
submitted through electronic means in a USB. Each Technical Proposal shall be in a separate sealed
envelope indicating the proposal as original or copy clearly marked as “ORIGINAL” and “COPY”,
as appropriate. The Technical Proposal shall be placed in a sealed envelope clearly marked as
“TECHNICAL PROPOSAL” and the Financial Proposal shall be placed in a sealed envelope
clearly marked “FINANCIAL PROPOSAL”. The two (2) envelopes, in turn, shall be sealed in an
outer envelope bearing the address and information indicated in the Data Sheet. The envelope shall
be clearly marked “DO NOT OPEN, EXCEPT IN PRESENCE OF THE TECHNICAL AND
FINANCIAL EVALUATION COMMITTEE”. Any Bidder who submits or participates in more
than one (1) Proposal will be disqualified.
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4.14.4. The Proposals must be sent to the address indicated in the Data Sheet and received by the Procuring
Agency no later than the Proposal Submission Deadline, or any extension to this date. Any proposal
received by the Procuring Agency after the Proposal Submission Date shall be returned unopened.
In order to avoid any delay arising from the postal or Procuring Agency’s internal dispatch
workings, Bidder should ensure that Proposal to be sent through couriers should reach a day before
the Proposal Submission Deadline.
4.14.5. The original and each copy of the Technical Proposal and Financial Proposal shall be prepared in
indelible ink and shall be signed by the authorized representative of the Bidder. The representative’s
authorization shall be confirmed by a board resolution provided in Annexure E of Schedule G (Bid
Documents). All pages of the Technical Proposal and Financial Proposal shall be initialled by the
Bidder’s authorized representative, stamped by the Bidder or (by the Lead Member in case of a
Consortium) and be page numbered in ascending order. In case of any discrepancy between the
original and the copies of the Proposal, the copy submitted through electronic means through a
USB (as provided in Section 4.14 above) shall prevail.
4.14.6. Notwithstanding anything contained herein, the Procuring Agency shall have the right to reject any
Proposal which is not in accordance with the requirements of this Request for Proposal.
4.15.

OPENING OF THE PROPOSALS

4.15.1. The Procuring Agency will open the Proposals in the presence of Bidders or their authorized
representatives who choose to attend, at a proposal opening ceremony/meeting one hour after the
Proposal Submission Deadline. The Bidders' representatives who are present shall sign a register
in evidence of their attendance.
4.15.2. The Procuring Agency shall examine the Proposals to determine whether they are complete and
responsive in all aspects and shall prepare detailed minutes of the proposal opening for transparency
and its own record in accordance with the Applicable Laws of Islamic Republic of Pakistan
including but not limited to Sindh Public Procurement Act 2009 and Sindh Public Procurement
Rules.
4.15.3. The Bidder's names, Proposal withdrawals (if any), the presence of the requisite Bid Security and
such other details, as the Procuring Agency, at its discretion, may consider appropriate, will be
announced at the opening of the Proposals.
4.15.4. Any effort by a Bidder to influence the Procuring Agency in the process of examination,
clarification, comparison and evaluation of Proposals, or decisions concerning award of PPP
Agreement, will result in the rejection of that Bidder's Proposal.

4.16.

AWARD OF CONTRACT

4.16.1. Subject to the requirement of the Applicable Laws of Islamic Republic of Pakistan including but
not limited to Sindh Public Procurement Act 2009 and Sindh Public Procurement Rules, after
selection of the Preferred Bidder, the Procuring Agency reserves the right to negotiate changes to
the Proposal or to any of the terms of the PPP Agreement, in accordance with the Applicable Laws
of Islamic Republic of Pakistan including but not limited to Sindh Public Procurement Act 2009
and Sindh Public Procurement Rules, provided however, the Preferred Bidder will not be entitled
to initiate changes to its Proposal, or to the PPP Agreement, except as set out and described in its
Proposal and agreed upon by the Procuring Agency in writing during the pre-bid stage.
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4.16.2. After completing negotiations, the Procuring Agency shall award the PPP Agreement to the
Preferred Bidder and within seven (7) days of the award of PPP Agreement, Procuring Agency
shall publish on the website of the SPPRA and on its own website, if such a website exists, the
result of the bidding process, identifying the bid through procuring identifying number, if any and
the following information, evaluation report, form of PPP Agreement and Letter of Acceptance, or
schedule of requirement, as the case may be. After publishing of award of PPP Agreement, Bidder
shall be required to submit a Performance Security as detailed in Schedule A (Data Sheet).
4.16.3. The Parties each acknowledge that the Transaction Advisors have been retained as consultants for
assisting GoS in developing an effective framework for the development of the Project and
selection of the Concessionaire through a fair and transparent competitive bidding process.
4.16.4. The Concessionaire hereby undertakes to pay to the Transaction Advisor (the Transaction Advisory
Fees) an amount equal to 1 percent (1%) of the Bid Price submitted by the Bidder in the Financial
Proposal within fifteen (15) days of the Effective Date.
4.16.5. The Concessionaire shall be responsible for payment of all taxes applicable under the Applicable
Laws on the Transaction Advisory Fees.

4.17.

CONSORTIUM AGREEMENT

4.17.1. In case of a Consortium, the Proposal shall be accompanied by a certified true copy of the
Consortium Agreement. The Consortium Agreement as applicable shall confirm the following
therein:
a. Date and place of signing;
b. Purpose of Consortium (must include the details of contract works for which the consortium has
been invited to bid);
c. convey the intent to form a SPV (with shareholding / ownership equity commitment(s) in the SPV
in accordance with this Request for Proposal) which would enter into the PPP Agreement and
subsequently perform all the obligations of the Developer in terms of the PPP Agreement, in case
the Project is awarded to the Consortium;
d. commit the equity stake/equity shareholding percentage to be held by each Member. In the event a
Consortium is selected as the Preferred Bidder, each member of the Consortium will be liable to
subscribe its committed shareholding percentage of equity shares of the SPV as provided in the
PPP Agreement;
e. commit that all members (whose experience will be evaluated for the purposes of this Request for
Proposal) shall subscribe to the entire issued and paid up capital of the SPV;
f. Commit that any Consortium member shall not undertake to transfer its shareholding in the SPV
except as otherwise provided in the PPP Agreement;
g. except as provided under this Request for Proposal, there shall not be any amendment to the
Consortium Agreement after the Proposal Submission Deadline;
h. A clear and definite description of the proposed administrative arrangements for the management
and execution of the Project;
i. Delineation of duties, responsibilities and scope of work to be undertaken by each along with
resources committed by each partner/member of the Consortium for the proposed services;
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j.

An undertaking that the Bidders are jointly liable to the Procuring Agency for the performance of
the obligations as required pursuant to this Request for Proposal and PPP Agreement;
k. Duties, responsibilities and powers of the Lead Member; and
l. The authorized representative of the Consortium.
4.17.2. In case of a Consortium, it is expected that the Lead Member would be authorized to incur liabilities
and to receive instructions and payments for and on behalf of the Consortium. For a Consortium to
be eligible for participating in the bidding process pursuant to this Request for Proposal, the
experience of the Lead Member should be indicated.
4.17.3. Any alternative proposal, such as one by a Bidder in sole capacity and another through a
Consortium will be summarily rejected. In such event, all Proposals submitted by such Bidder and
its Consortium shall also be rejected.
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4.18.

PROJECT SCHEDULE TIMETABLE

The estimated timetable for the bidding process and the schedule of deliverables is as follows:
Issuance of Request for Proposal
January December 18, 2021
Submission of Proposal (the “Proposal February March 02, 2021 at 12:00 noon.
Submission Deadline”)
Execution of PPP Agreement (the “Signing Date”) Within 25 days of the Announcement date
Development Period
Anticipated start of design, planning and surveys
10 days from Signing Date
Anticipated end of design, planning and surveys
120 days from Signing Date
Anticipated start of construction of phase I (the 180 Days from Signing Date
“Phase I Commencement Date”)
Anticipated end of construction of phase I (the 30 months from Phase I Commencement Date
“Scheduled Phase I Completion Date”)
Anticipated start of construction of phase II (the Upon execution of lease agreement for Phase II
“Phase II Commencement Date”)
Anticipated end of construction of phase II (the 24 months from Phase II Commencement Date
“Scheduled Project Completion Date”)
Anticipated expiry of PPP Agreement and 20 years from Effective Date
handover of facilities

4.19.

INSURANCES
If a Bidder is selected as the Preferred Bidder, it understands, undertakes and confirms that it shall
be responsible for procuring the requisite insurances (as provided in the PPP Agreement) in respect
of the Project. All fees, costs and other expenditures relating to such insurances shall be borne by
the Preferred Bidder.

4.20.

INCORPORATION OF A SPV
If a Bidder is selected as the Preferred Bidder, it understands, undertakes and confirms that it shall
be responsible for incorporating a special purpose vehicle under the laws of Pakistan (“SPV”)
which SPV shall enter into the PPP Agreement. All fees, costs and other expenditures relating to
obligation hereunder shall be borne by the Preferred Bidder.

4.21.

NO CONTRACT

4.21.1. No contract whatsoever created by or arises from this Request for Proposal, which under no
circumstances, constitutes an offer to enter into a contract with any party whatsoever.
4.21.2. The Procuring Agency and/or the TFEC do not have an obligation, responsibility, commitment or
legal liability towards any Bidders arising from this Request for Proposal or any Proposal submitted
in response to it.
4.21.3. Any Proposal submitted in response to this Request for Proposal is submitted upon a full
understanding and agreement of terms related to this Section 4.21 (No Contract) and therefore the

Page 20 of 114

submission of Proposals in response to this Request for Proposal shall be deemed as an acceptance
to the terms of this Request for Proposal.
4.22.

NO COLLUSION

4.22.1. By submitting a Proposal, the Bidder and each firm, corporation or individual member of the Bidder
represents and confirms to the Procuring Agency with the knowledge and intention that the
Procuring Agency may rely on such representation and confirmation that its Proposal has been
prepared without collusion or fraud, and is in fair competition with the other Bidders and the
Proposals of the other Bidders.
4.22.2. The Procuring Agency reserves the right to disqualify any Bidder that, in the Procuring Agency’s
opinion, has engaged in collusion in connection with the Project.
4.23.

PROJECT TEAM

4.23.1. The Procuring Agency will designate a project director/ representative, after selection of the
Preferred Bidder, who will be mandated to oversee the entire work required to be carried out in
respect of the Project.
4.23.2. The Preferred Bidder shall cause the Developer to designate a project director who will be
mandated to oversee the works required to be carried out in respect of the Project.
4.23.3. For the avoidance of doubt, any person or enterprise that has a contract with the Procuring Agency
to work on the Project will be ineligible, unless specifically exempted by the Procuring Agency.
The Procuring Agency will inform in writing the Preferred Bidder / Developer of any contracts
signed with such persons or enterprises,
4.24.

NO LOBBYING

4.24.1. The Bidder and the firm, corporation or individual members of the Bidder, will not attempt to
communicate, directly or indirectly, with any representative of the Procuring Agency and/or the
TFEC at any stage of this Request for Proposal process (including during the evaluation process),
except as expressly directed or permitted by the Procuring Agency.
4.24.2. The Procuring Agency reserves the right to disqualify any Bidder that, in the Procuring Agency’s
opinion, has engaged in lobbying in connection with this Project.
4.25.

CLAIMS FOR COSTS

4.25.1. The Procuring Agency shall not be liable for any claims, whether for costs, expenses, losses or
damages, or loss of anticipated profits, or for any other matter whatsoever, incurred by the Bidder
or any firm, corporation or individual member of a Bidder, in preparing and submitting a Proposal
or participating in negotiations for the PPP Agreement or any other activity related to or arising out
of this Request for Proposal.
4.26.

PRE-BID CONFERENCES

4.26.1. The Pre-Bid Conferences was held at Marriott Hotel - 9 Abdullah Haroon Rd, Karachi City, Sindh
10444 on 23 December 2020.
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SCHEDULE A- DATA SHEET
The following specific data shall supplement the provisions in the Request for Proposal.

1
2

3
5
6
7
8
9
10
11
12
13

14

15

Project Name
Address and Contact
Procuring Agency

Dhabeji Industrial Zone
of Designation: Chief Executive Officer
Sindh Economic Zones Management Company
Telephone: +92 (21) 99225126-27
Email: bidding.dhabeji@sezmc.gos.pk
Address for Submission of Bids
1st Floor، Block B FTC Building, Sharah-e-Faisal,
Karachi City, Sindh
Proposal Submission Deadline
February March 02, 2021 at 12:00 noon.
Proposal Opening date and time
February March 02, 2021 at 01:00 P.M.
Envelops title
Please see Section 4.14
Language of Proposal and related English
correspondence
Proposal Validity Period
One hundred and twenty (120) days from the Proposal
Submission Deadline
Basic Eligibility Criteria
Please refer to Schedule F (Basic Eligibility Criteria)
Evaluation Criteria
Please refer to Schedule E (Evaluation Criteria)
Method of Selection
Single stage two envelope process
Bid Security
The Bidder shall deposit a bid security, in favor of the
Procuring Agency in original Financial Proposal of an
amount equivalent to five percent (5%) of the Bid Price
in the form of Pay Order, deposit at call, bank draft or
bank guarantee issued by a scheduled commercial bank
operating in Pakistan or from a foreign bank duly
counter guaranteed by a scheduled commercial bank in
Pakistan (with a minimum rating of ‘AA-’ by JCR VIS
or an equivalent rating by PACRA). The Bid Security
shall be submitted by the Lead Member of the
Consortium.
Performance Security
The Bidder shall deposit a performance security, in
favor of the Procuring Agency, in original Financial
Proposal of amounts detailed in PPP Agreement, in the
form of Pay Order, deposit at call, bank draft or bank
guarantee issued by a scheduled commercial bank
operating in Pakistan or from a foreign bank duly
counter guaranteed by a scheduled commercial bank in
Pakistan (with a minimum rating of ‘AA-’ by JCR VIS
or an equivalent rating by PACRA). The Performance
Security shall be submitted by the Lead Member
Tax liability
The Bidder shall be responsible to bear all taxes, duties,
charges and fee of any nature whatsoever whether
provincial or federal.
Person
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SCHEDULE B- TECHNICAL PROPOSAL STANDARD FORMS
Form Tech 1 – Technical Proposal Submission Form.
Form Tech 2 – Bidder’s organization and experience
A – Bidder’s organization
B – Bidder’s experience.
Form Tech 3 – Comments and suggestions on the Terms of Reference.
Form Tech 4 – Net worth of assets owned by the Bidder.
Form Tech 5 – Cash and funding lines.
Form Tech 6 – Industry commitments.
Form Tech 7 – Team composition.
Form Tech 8 – Concept master plan and design.
Form Tech 9 – Sales/marketing plan.
Form Tech 10 – Financing / funding plan including financial model and cash flows.
Form Tech 11 - Curriculum Vitae (CV) for proposed experts.
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FORM TECH 1 – TECHNICAL PROPOSAL STANDARD FORM

To
Chief Executive Officer,
Sindh Economic Zones Management Company.
1st Floor، Block B FTC Building,
Sharah-e، Faisal,
Karachi City, Sindh
Pakistan.
Dear Sir,
We, the undersigned, offer to act as the Developer for development of Dhabeji Industrial Zone in
accordance with your Request for Proposal dated December 07, 2020 and our Proposal. We are hereby
submitting our Proposal, which includes this Technical Proposal, a Financial Proposal sealed under a
separate envelope.
We are submitting our Proposal in association with: [Insert a list with full name and address of each
associated Consultant].
We hereby declare that all the information and statements made in this Proposal are true and accept that
any misinterpretation contained in it may lead to our disqualification.
If negotiations are held during the period of validity of the Proposal, i.e., before the date indicated in the
Data Sheet, we undertake to negotiate on the basis of the proposed staff. Our Proposal is binding upon us
and subject to the modifications resulting from Contract negotiations.
We undertake, if our Proposal is accepted, to initiate the consulting services related to assignment not later
than the date indicated in the Data Sheet.
We understand you are not bound to accept any Proposal you receive.

We remain,
Yours sincerely,

Authorized Signature [In full and initials]: _________________________________
Name and Title of Signatory: [insert]
Name of Firm: [insert]
Address: [insert]
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FORM TECH 2-A – BIDDER’S ORGANIZATION
Each Bidder or member of a Consortium must fill in this form
Basic Information Form (Company Profile)
All individual Bidders and each member of a Consortium are requested to complete the
information in this form.

1

Name of firm (legal):
(In case of Joint Venture (JV), legal name of each member)

2

Nature of Business:
(Whether the firm is a Corporation, Partnership, Trust etc.)
(In case of Consortium; whether the Lead Member is a Corporation, Partnership,
Trust etc.)

3

Head Office address:

4

Telephone :
Fax Number:
E-mail address:

5

Place of Incorporation / Registration:
Year of Incorporation / Registration:

6

Applicant’s authorized representative:
Telephone:
Fax numbers:
E-mail address:

7

Nationality of Owners
Name:

Country:
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FORM TECH 2-B - BIDDER’S EXPERIENCE
[This form will be used for evaluation of criteria A-3 & B-1]
Note: Using the format below, provide information on each assignment for which your firm, and each
associate for this assignment, was legally contracted either individually or as a corporate entity or as one
of the major companies within an association, for carrying out consulting services similar to the ones
requested under this Request for Proposal.
Projects will only be evaluated for scoring if the completion certificates or a copy of contract is provided.
FOR DEVELOPMENT OF REAL ESTATE / INFRASTRUCTURE PROJECTS
Sr. No.

1

2

Name of the project.
Country.
Province and exact location
Name of Client with address,
telephone
number,
fax
number and email address.
Nature of works and special
features relevant to the
contract for which applied
(Refer to Category 1, 2, 3)
Bidder’s Role (Sole, Sub
Contactor or Partner in a Joint
Venture).
Value of the total contract in
PKR
Date of award of the project
Date of Completion
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3

4

5

FORM TECH 2B – OPERATIONS & MAINTENANCE EXPERIENCE
[This form will be used for evaluation of criteria B-4]
Form Tech 2B – Operations & Maintenance experience performed on projects

Project Name &
Location

Duration (From and To)

1

2

3
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Details of O&M Activities
Performed

FORM TECH 3 – COMMENTS AND SUGGESTIONS
Form Tech 3 – Comments and suggestions on the Terms of Reference.
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FORM TECH 4 – NET WORTH of ASSETS OWNED BY THE BIDDER
[This form will be used for evaluation of criteria A-1]
Each Bidder or member of a Consortium must fill in this form

Financial Data for Previous 3 Years
Information from Balance Sheet
Year 1

Year 2

Year 3

Total Assets
Total Liabilities
Current Assets
Current Liabilities
Net Worth

❑ Copies of audited financial statements which shall be signed and stamped by the auditor of
Bidder/respective entity of the Consortium (balance sheets including all related notes, and income
statements) for the last three (3) years, as indicated above, complying with the following conditions:
• All such documents reflect the financial situation of the Bidder/every member of the Consortium,
and not sister or parent companies.
• Historic financial statements must be audited by a certified accountant.
• Historic financial statements must be complete, including all notes to the financial statements.
• Historic financial statements must correspond to accounting periods already completed and audited
(no statements for partial periods shall be requested or accepted).
• National tax number certificate (or equivalent) must be attached.
• Tax return filed must be provided.
• Foreign firms if participating in the bidding process should submit national tax number certificate
(or equivalent) of their country duly attested by consulate of their country.
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FORM TECH 5 – CASH AND FUNDING LINES
[This form will be used for evaluation of criteria A-2]
Each Bidder and member of a Consortium must fill in this form

Financial Data for Previous 3 Years
Information from Balance Sheet
Year 1

Year 2

Year 3

Cash and Bank Balances
Short term investments
Funding Lines
Total

❑ Proof of funding lines such as term sheets, commitment letters etc. with financial institutions (if
applicable) must be attached. The Bidders must provide such proof by way of confirmation of the
respective financial institution(s) which has provided such funding lines.
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FORM TECH 6 – INDUSTRY COMMITMENTS
[This form will be used for evaluation of criteria B-2]
Bidders and each member of a Consortium should provide information on industry commitments in respect
of industries to be set up in Dhabeji Industrial Zone.
The following form will be filled for industrial commitments

SR. COMPANY
NO NAME
.

INDUSTRY

ACREAGE
COMMITM
ENT

ANNUAL
CURRENT
REVENUE
NET
AS
PER WORTH
LATEST
AUDITED
FINANCIA

TYPE OF SIZE
OF
MANUFAC INVESTME
TURING
FACILITY
AND
PRODUCT

NT

L

STATEMEN
TS

1
2
3
4

❑ Must provide latest audited financial statement (previous 1 year) of each interested party giving industry
commitment
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FORM TECH 7 – TEAM COMPOSITION
[This form will be used for evaluation of criteria B-3]
Bidders and each member of a Consortium should provide the names of suitably qualified personnel to
meet the specified requirements stated in technical Evaluation Criteria.

SR. NO.

NAME

TITLE AND POSITION

1
2
3
4
5
6
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FORM TECH 8 – CONCEPT PLAN AND DESIGN
[This form will be used for evaluation of criteria C-1]
Bidder shall submit a concept master plan and design for the Project
The Concept Plan & Design shall be evaluated keeping in mind various aspects including but not limited
to:
•

Project design;

•

Innovative features;

•

Environmental considerations; and

•

Planners for design of industrial zones.

The Bidders shall be required to demonstrate their vision for development of industrial zone and how they
plan to undertake the development.
Marks would be awarded on the basis of value addition provided in the business plan and the rationale
behind the plan, together with demonstration of the implementation team’s past record on delivering on of
such concepts.
Bidder will be required to present the same to the Procuring Agency (in the form of a presentation) upon
request.
A concept masterplan developed at the feasibility study is attached to this Request for Proposal purely as
an illustration of land use analysis, the Bidder shall develop his own masterplan in accordance with the
SEZ Act and SEZ Rules for maximum land utilization efficiency and have it approved from the relevant
authority.
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FORM TECH 9 – SALES/MARKETING PLAN
[This form will be used for evaluation of criteria C-2]
Bidder shall submit a sales/marketing plan for the Project
The Sales/Marketing Plan would be required to demonstrate the following aspects:
•

Marketing strategy;

•

Pricing strategy;

•

Leasing plan of permissible sub-lease areas; and

•

Synchronization of the marketing plan with the development plan.

Marketing plan for the Dhabeji Industrial Zone will be separately evaluated and marked.
Bidder is also required to submit a sales plan as per the format provided below:
Area
(Acres)

Sale
Price
per acre

Year 1
% of Area

Year 2
% of Area

Year 3
% of Area

Year 4
% of Area

Year 5
% of Area

PKR

PKR

PKR

PKR

PKR

Phase 1
Industrial
Commercial
Residential
Phase 2
Industrial
Commercial
Residential
Total
Marks would be awarded for such Consortium members who have an impressive set of credentials for
developing and operating the Project and the ability to attract industries to the zone
Bidder will be required to present the same to the Procuring Agency (in the form of a presentation) upon
request.
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FORM TECH 10 – [Not Used]
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FORM TECH 11 – CURRICULUM VITAE (CV) FOR PROPOSED TEAM

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Proposed Position: [insert]
Name of Expert & PEC Registration no: [insert]
Name of Firm: [insert]
Current Residential address: [insert]
Telephone No: [insert]
Fax No: [insert]
Email Address: [insert]
Date of Birth: [insert]
Citizenship: [insert]
Qualification: [insert]
Work Experience (Note: summarize professional experience in reverse chronological order
indicating particular technical and managerial experience relevant to the Project.)

From

To

Company/Project/Position/Relevant technical and management experience

12. Certification:
I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly describes my
qualifications, my experience, and myself. I understand that any wilful misstatement described herein may
lead to my disqualification or dismissal, if engaged.
Signature of the Candidate:
Place:
Date:
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SCHEDULE C - FINANCIAL PROPOSAL STANDARD FORM
Financial Proposal standard form shall be used for the preparation of the Financial Proposal.
Bidder who quotes the highest present value (“PV”) of revenue share using a fixed percentage share of
revenue for each phase will be considered as the Preferred Bidder.
This PV shall be computed at a discount rate of ten percent (10%) over a period of seven (7) years on the
revenue arising from sales / sub-lease of industrial and commercial plots.
Bidders are required to quote one revenue sharing percentage for each phase and also provide estimated
revenues for each Phase.
The minimum PV amount of any Bidder shall be above PKR 1.725 Billion. The bidder is required to
share at least PKR 500 Million of revenue in Phase 1 in PV terms.

YEAR 1
YEAR 2
YEAR 3
PHASE 1 TOTAL
YEAR 4
YEAR 5
YEAR 6
YEAR 7
PHASE 2 TOTAL

REVENUE (PKR)

REVENUE SHARE TO GOS
(IN PERCENTAGE)

(A)

(B)

REVENUE SHARE TO GOS
(PKR)

(C) = A * B

X% FOR PHASE 1

Y% FOR PHASE 2

Total Revenue Share to GoS/SEZMC (in accordance with the terms of the PPP Agreement) discounted at
ten percent (10%) = PKR amount in words [insert] (the Bid Price).
In Phase 1 – the Floor price shall be PKR 12 Million per acre. The Bidder cannot sell any parcel of land at
a rate below that of the Floor price.
In Phase 2 – the Floor price shall be PKR 18 Million per acre. The Preferred Bidder cannot sell any parcel
of land at a rate below that of the Floor price.
If the actual revenues realized by the Developer for each phase are higher on a cumulative basis annually
than the quoted value, then the revenue sharing percentage quoted by the Developer will be multiplied by
the actual revenues and the SEZMC share will be actualized on an annual basis. However, if actual revenues
are less than the cumulative basis annually, the Base Revenue share shall still be payable.
EXCESS REVENUE SHARE: For Phase 1 and Phase 2, benchmark revenues have been set at PKR 13,000
Million and PKR 19,000 Million respectively. If cash revenues for each phase exceed the benchmark
revenue for such phase, the excess revenue shall be shared equally between SEZMC and Developer. For
revenues in excess of benchmark revenues, the base revenue share will not be applicable.
Excess revenues shall not be considered for bidding purposes.
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FINANCIAL MODEL FORMS

•

Financial model (to be provided in an excel workbook / spreadsheet) and should have the
following below components:

Year

1

…

2

20

Revenue from Sale of Plots – (a)
Share of Revenue to GoS (in PKR) – (b)
Operations and Maintenance costs

1. PROJECT COST BREAKUP
Item

Total

Project Cost – Phase 1

In PKR

Project Cost – Phase 2

In PKR

Total Project Cost

In PKR

2. FUNDING / CAPITAL STRUCTURE

Total Project Cost
Private Party Equity
Customer Advances from Allotment of Plots
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In %
In %

In PKR
In PKR

SCHEDULE D – TERMS OF REFERENCE
PROJECT BACKGROUND
The GoS has earmarked the Project Site for the establishment of the Project near Port Qasim in District
Thatta. The salient features of the Project Site include:
•
•
•
•
•

Located near the port city of Karachi.
Located near the N-5 National Highway connecting major cities of the country.
Located approximately thirty-five (35) km from M-9, which is alternate road connection to major
cities of the country.
Located close to sea ports of Bin Qasim Port and Karachi Port.
Located approximately seven hundred (700) km from Gwadar port (which connects to Central Asia,
Middle East, Europe and Africa).

THE ASSIGNMENT
The Bidder will be required to design, construct, finance, develop, operate and maintain the Project on
build, own, operate and transfer basis. The Preferred Bidder shall be responsible for inter alia procuring
financial and commercial arrangements for the design, construction, operations and maintenance work. The
Preferred Bidder shall incorporate a SPV under the laws of Pakistan which will implement the Project. The
shareholding of the SPV shall be maintained in accordance with the terms proposed in the bidding
documents by the Preferred Bidder. Such shareholding shall also be maintained in accordance with the PPP
Agreement.
The Project will be implemented in two (2) phases of 750 acres and 780 acres each respectively. Project
land for phase 1 of 750 acres shall be leased to the SPV after the execution of the PPP Agreement in
accordance with the terms thereof. Project land for phase II of 780 acres shall be leased to the SPV upon
substantial completion of Phase I (as may be defined in the PPP Agreement). In consideration of the lease
of the Project Site, the GoS shall be entitled to receive portion of revenue received by the SPV on account
of sub-lease of the land in favour of the zone enterprises.
The Project shall be developed by the Preferred Bidder in fifty-four (54) months from Phase I
Commencement Date. The Preferred Bidder shall develop phase I in thirty (30) months from the Phase I
Commencement Date and phase II in twenty-four (24) months from achievement from Phase II
Commencement Date. In any event, the Preferred Bidder shall complete the development of the Project
within the Required Project Completion Date (as defined in the PPP Agreement).
PROJECT TERM AND PARTIES
1. PARTIES
The PPP Agreement establishes the rights and obligations of both SEZMC and the Developer and will be
signed between SEZMC and the Developer.
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2. TERM
The term of the PPP Agreement will, unless specified otherwise in the PPP Agreement, commence from
the Signing Date and will continue until the end of the Contract Period (the “Termination Date”) which
will include an approximate construction period of four and a half (4.5) years of construction period divided
into thirty (30) months for construction of phase I and twenty-four (24) months for construction of phase
II.
3. OWNERSHIP
The Preferred Bidder shall enjoy the structures designed and built by it for the term of the PPP Agreement.
The Preferred Bidder further enjoys the commercial property rights for additional revenue, as described in
the PPP Agreement.
4. PROJECT SCOPE
The Preferred Bidder will be required to undertake the works set out in Schedule H (Scope of Work).
5. IMPLEMENTATION STRATEGY
a. The Preferred Bidder shall be responsible for developing and implementing the financing structure for
the Project including the financing and commercial arrangements for the design, construction,
operations and maintenance work in accordance with the requirements of the Request for Proposal.
b. The Preferred Bidder shall form the SPV for the implementation of the Project. The Preferred Bidder
shall maintain its shareholding in the SPV as communicated through the Consortium Agreement as part
of its Proposal in accordance with the requirements of the PPP Agreement.
c. The Project shall be financed by a combination of customer advances, Developer’s equity / commercial
loan.
d. The GoS shall not provide any financial support or sovereign guarantees. Additionally, the GoS shall
not be responsible for providing any collateral in order to achieve financial close. Financial close will
be the responsibility of the Developer.
e. The project is structured on revenue model. The Developer will be entitled to and shall be responsible
to collect revenues through sub-leasing of the plots to zone enterprises in accordance with the PPP
Agreement.
f.

Developer will be required to share a percentage of their revenue during the construction phase of the
project and from sale (upfront lease rent) proceeds. The minimum PV of this revenue share shall not be
less than the base price of PKR 1.725 Billion.

g. The Developer shall establish an escrow account with an escrow bank in which the revenue collections
from sub-leasing of the plots will be deposited. The revenue amount shall be deposited in the escrow
account by the Developer until such time that the Project Site has been allotted in accordance with the
PPP Agreement.
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h. Payments from the escrow account shall be made to the Developer from time to time, net of GoS
revenue share, in accordance with the PPP Agreement.
6. INDUSTRIAL COMMITMENTS
The Developer shall as part of the PPP Agreement be required to ensure that a minimum 15 percent (%) of
the land price for phase I is deposited in the escrow account established under the PPP Agreement on
account of advance payments for the industrial commitments confirmed by the Preferred Bidder as a part
of the Proposal within six (6) months from the Effective Date.
7. HAND-OVER OF THE STRUCTURE
The Developer will be responsible for handing over the structures to the SEZMC in a good working
condition as specified in the PPP Agreement without any further compensation to the Developer at the time
of such transfer (except as otherwise provided in the PPP Agreement). These structures are subject to an
inspection and correction process in order to ensure that they are handed over in accordance with the terms
and conditions set out in the PPP Agreement.
8. ALLOCATION OF RISKS AND RESPONSIBILITIES
All risks and obligations of SEZMC and the Preferred Bidder shall be in accordance with the PPP
Agreement and the Bidder shall be deemed to have full and complete understanding of the risks relating to
the Project and their allocation, as set out in the PPP Agreement.
9. COMPENSATION OF DEVELOPER
a. The Developer will be compensated for certain risks and responsibilities assumed under the PPP
Agreement. Please review the PPP Agreement for a clear understanding of the compensation.
b. Any Proposal submitted is submitted upon a full understanding and agreement of terms stated in this
Request for Proposal and therefore the submission of Proposal would be deemed as acceptance to the
said terms.
10. SPECIFIC TAXATION FRAMEWORK FOR THE DEVELOPER
The Developer shall be liable to pay federal, provincial and local taxes, as they exist on the day on which
the relevant Bidder is appointed as a Preferred Bidder.
11. LABOUR LAWS
a. The Developer shall comply with the Applicable Laws of Islamic Republic of Pakistan regarding labour
and employment including but not limited to Sindh Terms of Employment (Standing Orders) Act 2015,
Sindh Workers Welfare Fund Act 2014, Sindh Payment of Wages Act 2015, Sindh Companies Profits
(Workers Participation) Act, 2015.
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b. The Developer shall indicate the tentative proportion of foreign and local labour which will be
employed for the construction and operations of the Project. Further the Developer shall encourage the
Zone Enterprises to initially deploy and progressively increase the number of local employees and this
will be indicated in their investment plans.
12. ENVIRONMENTAL REQUIREMENTS AND PROCEDURES
The Developer shall be responsible to carry out a detailed environment impact assessment study and obtain
the required approvals from Sindh Environmental Protection Agency as required under the Applicable Laws
of Islamic Republic of Pakistan which include but are not limited to the Sindh Environmental Protection
Act 2014 and rules promulgated thereunder. The Preferred Bidder shall follow the recommendations thereof
in the best interest of the environment and safety of the local residents, road users, fauna and flora of the
area.
13. LAND ALLOCATION, LEASE AND SUB-LEASE
a. The Procuring Agency shall enter into a master lease agreement with the Developer to lease land for
phase 1 and an agreement to lease to lease land for phase 2 upon completion of milestones as fully
described in the PPP Agreement.
b. The Lease of land shall be subject to approval from Supreme Court of Pakistan, which shall be obtained
by the GoS after the Preferred Bidder has been selected but as a condition precedent to the effectiveness
of the PPP Agreement.
c. Upon receiving the aforementioned approval, the GoS shall lease and handover vacant possession of
the Project Site in two (2) phases (as further elaborated and in accordance with the requirements of the
PPP Agreement) cleared of any encroachments and encumbrances.
d. The Developer shall commence the marketing activities from the Signing Date. However, the
Developer shall launch sales of industrial and commercial plots to the potential zone enterprises
subsequent to the later of three (3) months after the commencement of the project construction or upon
completion of ten percent (10%) of the project works for phase 1.
e. The Developer shall have flexibility in proposing a sales launch plan. However, the sales plan should
have the following components:
Down payment / Advance Payment
10 – 30% of the total sales price
Equal quarterly / semi – annual instalments of the 6 / 3 (minimum) – 14 / 7 (maximum)
remaining amount
instalments
The total period allowed to the Developer for implementing the sales launch plan and receiving of sales
monies for the saleable area of the Project Site is seven (7) years from the Effective Date.
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14. SALES LAUNCH FOR PHASE 2
Sales launch for phase 2 will be made after the Developer has been granted the Lease for phase 2. Lease
for phase 2 shall be granted in accordance with the PPP Agreement.
15. RELOCATION OF UTILITIES
The Developer shall be required to identify any utilities at the Project Site and provide the re-location plan
in accordance with the requirement of the PPP Agreement. The GoS/SEZMC shall be required to relocate
any such utilities according to the relocation plan, except the high tension 500 kV transmission line in the
project site.
16. UTILITY PROVISIONS
a. Gas Supply and Electricity
It shall be the obligation of SEZMC to provide gas and electricity at the zero point of the Project Site (as
provided in the PPP Agreement) on or prior to the Scheduled Phase I Completion Date. In the event the
Developer wishes to procure gas and electricity, it shall notify such intention one (1) month from the
Signing Date and shall ensure that utility agreements in respect of supply of gas and electricity are executed
with the respective utility providers within four (4) months from the Signing Date.
b. Water Supply
GoS shall provide water supply at the zero point of the Project Site (as provided in the PPP Agreement) on
or prior to the Scheduled Phase I Completion Date.
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SCHEDULE E- EVALUATION CRITERIA AND SCORING SYSTEM
EVALUATION CRITERIA
The Evaluation Criteria of the Technical Proposal and Financial Proposal shall be held under the Single
Stage Two Envelope Method. The total score of the technical and financial evaluation shall be one hundred
(100).
1. EVALUATION OF TECHNICAL PROPOSALS
1.1. A public Technical Proposal opening shall be held at the time, date and venue which shall be
communicated to all Bidders.
1.2. The Technical Proposal will be evaluated on the basis of Single Stage Two Envelope Bidding
Procedure.
1.3. Technical Proposal of Bidders meeting the Basic Eligibility Criteria shall be considered and reviewed.
1.4. The Bidders securing at least seventy-five (75) marks or more shall qualify for further consideration
and shall be ranked from highest to lowest on the basis of their technical score (“TS”). Financial
Proposals of those Bidders who secure less than seventy-five (75) marks shall be returned to the
respective Bidders without any consideration.
1.5. TFEC shall attribute a technical score to responsive Technical Proposals in accordance with Section
1.6 below.
1.6. Technical score shall be calculated as follows:
Serial
No.
A.

B.

C.

D.

Criteria

Weightage/
Marks

Financial Capability
- Net worth
- Cash and funding lines
- Project financed and implementation capability
Technical Capability
- Real Estate / Infrastructure Development
experience
- Industry commitments
- Team composition
- O&M experience
Business Plan Evaluation
- Concept Plan & Design
- Marketing Plan
- O&M Plan
Total

Page 44 of 114

35%

45%

20%
100%

The detailed Evaluation criteria is set out in this Schedule E (Evaluation Criteria and Scoring System)
below.
2. EVALUATION OF FINANCIAL PROPOSALS
2.1. Financial Proposal opening shall be held at the time, date and venue which shall be communicated to
all technically qualified Bidder(s).
2.2. The Bid Security shall be checked first. In the event the Bid Security is not submitted along with the
Financial Proposal in the same sealed envelope, such proposal(s) shall be rejected without any
consideration.
2.3. The Financial Proposals shall also be checked for arithmetic errors. Financial scores shall be computed
on the basis of criteria provided in this Schedule E (Evaluation Criteria and Scoring System).
2.4. The Financial Proposal(s) shall be evaluated against the criteria set out in this Request for Proposal.
The Bidder who quotes the highest present value (PV) of revenue share using a fixed percentage share
of revenue will be considered as the Preferred Bidder.
This PV shall be computed at a discount rate of ten percent (10%) over a period of seven (7) years on
the revenue arising from sales / sub-lease of industrial, commercial and residential plots.
The minimum PV amount of any Bidder shall be above PKR 1.725 Billion.
If the actual revenues realized by the Developer are higher than the quoted value in the Financial
Proposal submission form, then the revenue sharing percentage quoted by them will be multiplied by
the actual revenues and the GoS share will be trued up. However, if the actual revenues realized by the
Developer are less than the estimated revenues as per the sales plan then the Preferred Bidder will still
be required to share the revenues as quoted in the Financial Proposal submission form.
2.5. The Preferred Bidder shall be issued a letter of award containing invitation for contract negotiation.
Any factor having a bearing on the information provided in response to this Request for Proposal shall
not be subject to negotiations.
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3. TECHNICAL EVALUATION CRITERIA
The Technical Proposal shall be evaluated on the basis of the criteria given below
Maximum Points – 35

A) Financial Capability
A – 1) Net worth

The Bidder must have a tangible net worth of not less than PKR 9 Maximum Points - 20
Billion (Pak Rupees Nine Billion). Tangible net worth shall not
include any surplus on revaluation of Property, Plant and Equipment.
Net worth of PKR 9 Billion (Pak Rupees Nine Billion) will be
awarded 10 marks.
One (01) mark for each increment of PKR 300 Million (Pak Rupees
Three Hundred million only) above the minimum will be awarded till
the maximum of twenty (20) marks is reached.
In case of a Consortium, only such members of the Consortium that
are proposed to be shareholders of the SPV as per the consortium
agreement shall be considered for this criterion, and in the evaluation
of the same they must collectively meet the criterion and the Lead
Member must have a minimum Net worth of PKR 3 billion.
The Lead Member of the Consortium shall have a minimum net worth
of PKR 3 Billion. Other members of the Consortium shall have a
minimum net worth of PKR 1.25 Billion. Consortium may not have
more than 5 members. (Note: Current exchange rate of PKR 160 per
US Dollar or current exchange rate of other currencies prevailing at
the bid submission date will be used to convert foreign currency to
PKR)

A – 2) Cash and funding lines
The Bidder must have a minimum cash, short term or liquid Maximum Points - 10
investments and funding lines of which at least thirty (30) percent of
the aggregate number should be demonstrated through cash and short
term investments.
Cash, short term or liquid investments and funding lines of not less
than PKR 2.5 Billion (Pak Rupees Two and half Billion) will be
awarded 7.5 points.
For every increase of PKR 250 million (Pak Rupees Two fifty)
Million an additional half (0.5) mark will be awarded till the
maximum of 10 points is reached.
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A – 3) Project financing and implementation capability
The Bidders must have completed project financing of different Maximum Points - 05
projects during the last 10 years. Projects presented by the bidders to
qualify in this category shall meet the following requirements:

1. Successfully financed & implemented real estate / infrastructure
project of a minimum project cost of PKR 15 Billion (Pak Rupees
Fifteen Billion) or 2 (two) projects with a cumulative worth of PKR
15 Billion be considered for evaluation.
2. Bidder or the Consortium Member has minimum twenty percent
(20%) equity stake in the projects offered for evaluation.
A single project worth PKR 15 billion will achieve the score of
minimum three (03) marks. 2 (two) projects with a cumulative worth
of PKR 15 Billion will achieve score of minimum two (02) marks
For a single project having cost in excess of PKR 15 Billion, an
incremental (01) mark will be awarded for every PKR 5 Billion (Pak
Rupees Five Billion) increase in project cost, up to a maximum of five
(5) marks.
2 (two) projects with a cumulative worth of PKR 15 Billion, an
incremental (0.5) mark will be awarded for every PKR 5 Billion (Pak
Rupees Five Billion) increase in project cost, up to a maximum of five
(5) marks.
Format for financing & implementation capability evaluation
provided with the Request for Proposal to be duly certified by an audit
firm / lender / financial institution.
(Note: Historical exchange rate prevailing on completion of
assignment/project will be used to convert foreign currency to PKR)
Maximum Points – 45

B) Technical Capability

B – 1) Real Estate / Infrastructure / SEZs Development experience Maximum Points – 15
The following categories of experience would qualify as Technical
Capability and eligible experience:
Bidders must have completed / successfully developed real estate /
infrastructure / SEZ projects in the last ten (10) years.
Category 1: Development experience in SEZ / Industrial Parks/
Economic Zones Bidders must have completed / successfully
developed SEZ projects of built-up area not less than 500 acres.
Category 2: Development experience in industrial parks / Real estate
Projects. Bidders must have completed / successfully developed real
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estate / infrastructure projects of built-up area not less than five
hundred (500) acres.
Category 3: Engineering Procurement Construction (EPC) and/ or
Item rate contracts experience of PPP infrastructure projects
(including roads, bridges, sewerage, buildings, electricity generation,
transmission, roads & bridges, transport and leisure)..
Bidders must have completed each infrastructure project in excess of
cost of PKR 5 3 Billion (Pak Rupees Five Three Billion).
These scores will be allocated to the following categories:
Category 1 – 53 marks for each completed project.
Category 2 – 3 2.5 marks for each completed project.
Category 3 – 1.5 2.5 marks for each completed project.
Bidders must provide completion certificate for projects mentioned in
the submitted proposal. The certificates must have been issued by the
sponsors of the projects.
The criteria will be evaluated on a standalone and proportionate basis.

(Note: Historical exchange rate prevailing on completion of
assignment/project will be used to convert foreign currency to PKR)
B – 2) Industry commitments

Maximum Points - 20

Developer will be required to provide undertaking from companies
looking to set up industries in the industrial zone submitted for the
purposes of RFP technical evaluation. The commitment shall be in the
form and manner provided in Schedule G (Bid Documents).
For every industrial commitment of a minimum of 25 acres, the bidder
shall get (2.5) marks. However, the industrial commitment shall be
from a company which meets the following financial criteria:
a. Net worth of USD 20 million
and / or
b. Turnover of USD 50 million

For every industrial commitment of a minimum of 10 acres, the bidder
shall get (1) marks. However, the industrial commitment shall be from
a company which meets the following financial criteria:
a. Net worth of USD 8 million
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and / or
b. Turnover of USD 20 million

Bidder must demonstrate industrial commitment of at least one
hundred (100) acres of occupancy and at least two commitments of
25 acres or more.
Industry commitment of less than 10 acres will not be considered for
evaluation purposes.
Along with undertaking, the potential companies expressing their
interest shall provide their audited accounts or will be required to
furnish a letter from a reputable financial institution confirming that
the net worth or turnover of such potential company is in conformity
with the requirements of this Request for Proposal.
GoS reserves the right to further verify from those companies if these
undertakings are authentic.
The above criteria shall be evaluated on a standalone and cumulative
proportionate basis. For instance, if an industrial commitment is a
multiple of twenty-five (25) acres from one (1) potential zone
enterprise and also exceeds the financial criteria (Net worth and
Turnover mentioned above), the awarded marks shall be multiplied
with the same multiple. The aforementioned evaluation may also be
carried out on a proportionate basis. Examples illustrating both
scenarios are provided below:
Illustrations
One industry commitment equivalent to 100 acres (25 acres x 4) from
a company which has a net worth in excess of USD 20 Million X 4 or
Turnover in excess of USD 50 Million X 4 would be given 2.5 X 4 =
10 marks.
One industry commitment equivalent to sixty (60) acres represents
(60/[Total being minimum 200 acres] equals 30%) from a company
which has a net worth in excess of USD 20 Million X 2.5 (100%/30%)
or Turnover in excess of USD 50 Million X 2.5 would be given 20
[maximum marks] X 30% = 6 marks.

For abundant clarity, the aforementioned net worth and/or turnover
criteria shall not apply to other industries in the zone.
If the same industry commitment is provided in multiple bids, then the
bidders are encouraged to procure additional commitments as it
would indicate the robustness of their marketing strategy.
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B – 3) Team Composition

Maximum Points - 05

Project Manager/Team Leader – 1 Mark
Master’s degree in relevant field having at least 15 years overall
experience out of which 10 years relevant experience (detailed CV
along with PMP/PRINCE2 certificate and a copy of degree to be
submitted).
Marketing/business development head – 1 Mark
Must have Master’s degree in relevant field with at least 20 years
overall experience out of which 15 years relevant experience (detailed
CV along with a copy of degree to be submitted).
Finance lead/Project Finance background – 1 Mark
Must hold Master’s degree in relevant field, with at least 10 years
overall experience out of which 8 years relevant experience (detailed
CV along with a copy of degree to be submitted).
Technical team lead / civil engineering background – 1 Mark
Must hold Master’s degree in relevant field with at least 15 years
overall experience out of which 10 years relevant experience (detailed
CV along with a copy of degree to be submitted).
Environmental expert – 1 Mark
Must hold Bachelor’s degree in relevant field with at-least 15 years
overall experience out of which 10 years relevant experience (detailed
CV along with a copy of degree to be submitted).
CVs in the manner and form format provided in this Request for
Proposal would be provided for these experts, who should either be
employees of the Bidder/any member of the Consortium or be
associated with them through binding contracts.
B – 4) O&M Experience

Maximum Points - 05

Bidder must have direct experience in providing O&M services for
real estate / infrastructure projects. The following services would
qualify as relevant direct O&M experience:
O&M experience of an industrial park/special economic zone with the
mix of following activities:
i.

Provision of electricity and/or other utilities;

ii.

Solid waste management;

iii.

Effluent management operations; and
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iv.

Operation of common facilities such as training and skills
development; common machinery pool operations,
exhibition centers etc.

(5 marks)
Provision of utilities (such as electricity, water, gas,
telecommunication amongst others) to zone enterprises / project
inhabitants. (2 Marks per project – max of two projects)
Carried out solid waste management and collection, and operations of
waste water / effluent treatment. (1 Mark)
Operated and maintained other services such as: (2 Marks per
project – max of projects)
1. ICT/Communications center;
2. Training & skills development center;
3. Technical workshops and machine shop;
4. Commuting and transportation services;
5. Cafeteria and restaurants;
6. Security center;
7. Medical clinic / facility; and
8. Firefighting equipment and systems.
Bidder must submit details of the O&M activities performed on
projects
C) Business Plan Evaluation

Maximum Points – 20

C – 1) Concept Plan & Design

Maximum Points – 09

The concept plan and design should include the following:
Project design – 2 marks
Project plan for phase 1 and phase 2 – 2 marks
Innovative features – 2 marks
Environmental considerations – 2 mark
Development strategy – 1 mark
Marks would be awarded on the basis of value addition provided in
the business plan and the rationale behind the plan, together with
demonstration of the implementation team’s past record on delivering
on such concepts.
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C – 2) Sales/Marketing Plan

Maximum Points - 08

The Bidder to demonstrate the following aspects:
i. Marketing strategy; - 4 Marks
ii. Pricing strategy; - 1 Mark
iii. Leasing plan of permissible sub-lease areas; and - 2 Mark
iv. Synchronization of the marketing and development plan. – 1 Mark
C – 3) O&M Plan

Maximum Points - 03

The Bidder will be required to provide an O&M Plan for the operation
and maintenance of the build facilities in the Industrial Park.
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SCHEDULE F- BASIC ELIGIBILITY CRITERIA
1. Except for foreign entities each Bidder must possess valid registration certificate from Federal
Board of Revenue and Sindh Revenue Board (where applicable). In case of a Consortium, all
members of a Consortium are required to comply with this requirement. In case of foreign entities,
such Bidder should submit tax certificate of its respective country duly attested by a Pakistani
Consulate.
2. The Bidder (and in case of a Consortium, each member of such Consortium) shall submit valid tax
returns for the last three (3) years.
3. In the event the Bidder or any member of the Consortium is a government owned or controlled
enterprise, such Bidder must establish that it is legally and financially autonomous entity. For such
purpose, the Bidder or the relevant member of the Consortium shall submit an affidavit in the
manner and form provided in Schedule G (Bid Documents), confirming that it is legally and
financially autonomous body.
4. Registration with Pakistan Engineering Council & registered in PCATP as Professional Architect
is mandatory. In case of a Consortium, the PEC registration of civil engineering firm/member of
consortium shall be required. Valid PEC registration certificates to be attached. At least one (1)
member of the consortium should be a CA (no limit) construction firm. The consortium should also
identify a consultant firm for design as per Request for Proposal requirement (to satisfy this
condition, a contractual arrangement in the form of memorandum of understanding or equivalent
shall be submitted). The construction and consulting firms of consortium must be registered with
PEC with following codes. Foreign entities if participating in the bidding process should strictly
follow the rules stipulated in PEC bye laws for participation.
For construction:
The Bidder (in case of a Consortium, any of the Members collectively) must possess valid PEC
registration certificate in category C-A having specialization codes of CE-01, CE-02, CE-10, BC01,
ME-02, ME-03 and EE-06 or by engaging the sub- contractor for not more than two specialization
codes.
(Valid PEC registration certificates is required to be attached).
(Foreign entities if participating in the bidding process should strictly follow the rules stipulated in
PEC bye laws for participation).
For design:
The Bidder (in case of a Consortium, any of the Member) must possess Valid PEC registration
certificate in Project Profile Code 1215.
(Valid PEC registration certificate is required to be attached).
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(Foreign entities if participating in the Bidding Process should strictly follow the rules stipulated
in PEC bye laws for participation).
5. The Bidder is not Black Listed by any government entity. An affidavit in the manner and form
provided in Annexure A - Schedule G (Bid Documents) confirming that the Bidder is not blacklisted
by government entity shall be submitted with Technical Proposal. In case of a Consortium, each
member of such Consortium shall submit such affidavit.
6. There is no Conflict of Interest of the Bidder and in case of a Consortium, each member of such
Consortium.
7. All pending litigation against the Bidder or any member of the Consortium, shall in total not
represent more than fifty percent (50%) of the respective net worth, nor shall there be, any litigation
that prevents the Bidder or any member of the Consortium to perform its obligations under the PPP
Agreement. The Bidder and in case of a Consortium, all members of such Consortium shall provide
details of all pending litigation in the form and manner provided in Schedule G (Bid Documents).
In the event there is no pending litigation, such Bidder/member of a Consortium shall submit an
affidavit in the form and manner provided in Annexure A - Schedule G (Bid Documents)
confirming that there is no pending litigation by or against such Bidder/member of the Consortium.
In case of a foreign entity, the affidavit should be notarized by a notary public and attested by a
Pakistani Consulate.
➢

Financial Situation/ Historical Financial Performance
•

Net Worth

Current Net Worth of the Bidder shall be PKR 09 billion (excluding any surplus on revaluation) as
presented in the most recent financial statements / wealth statement.
The Bidder/each member of the Consortium shall submit audited financial statements for the last
three (3) years. For the avoidance of doubt, the audited financial statements of the latest financial
year shall be evaluated to determine the net worth of the Bidder.

•

The Lead Member of the Consortium shall have a minimum net worth of PKR 3 Billion.
Other members of the Consortium shall have a minimum net worth of PKR 1.25 Billion.
The Consortium of may not comprise more than five (5) members.
Average Annual Turnover or Liquid Investments

The Bidder shall have an average annual turnover of PKR 07 billion for last three (03) years.
OR
The Bidder must have a minimum cash, short term or liquid investments and funding lines of which at
least thirty (30) percent of the aggregate number should be demonstrated through cash and short term
investments amounting to PKR 750 Million (the Bidder/each member of the Consortium shall submit
audited financial statements for the last three (3) years to demonstrate their capability for this criteria).
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➢

Industrial Commitment
Bidder must demonstrate industrial commitment of at least one hundred (100) acres of occupancy.

➢

History of Non-Performing Contracts
Any non-performance of a contract by the Bidder should not have occurred in the last five (5) years
prior to Proposal Submission Deadline based on all information on fully settled disputes or
litigation. A fully settled dispute or litigation is one that has been resolved in accordance with the
dispute resolution mechanism under the respective contract and where all appeal instances available
to the applicant have been exhausted.
The Bidders shall provide details of such non-performance of contracts or the Bidder (in case of
Consortium, the Lead Member of the Consortium) shall submit an affidavit in the form and manner
provided in Annexure A - Schedule G (Bid Documents).
The past performance of the applicant on all completed and ongoing projects may also be checked
in coordination with other government departments.

➢

Failure to Sign Contracts
The Bidder shall not have failed to sign a contract in the last five (5) years.
The Bidders shall provide details of such failure to sign contracts or the Bidder (in case of
Consortium, the Lead Member of the Consortium) shall submit an affidavit in the form and manner
provided in Annexure A – Schedule G (Bid Documents).

➢

Quality Policy
The Bidders shall submit copy of their quality policy.
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SCHEDULE G- BID DOCUMENTS
ANNEXURE A – AFFIDAVIT

NOTES FOR EXECUTION OF AFFIDAVIT
•

The mode of execution of the Affidavit should be in accordance with the procedure, if
any, laid down by the Applicable Laws of Islamic Republic of Pakistan.

•

Also, wherever required, the Bidder (and in case of the Consortium, each member of
the Consortium, wherever required) should submit for verification the extract of the
charter documents and documents such as a resolution / power of attorney in favour of
the person executing this Affidavit for the delegation of power hereunder on behalf of
the Bidder.

•

This Affidavit shall be notarised with the Notary Public.

•

For an Affidavit executed and issued overseas, the document will also have to be
legalised by the Pakistani Embassy and notarised in the jurisdiction where the Affidavit
is being issued.

Please find below the form and substance of the Affidavit.

AFFIDAVIT

Date: ______________
[●]
[●]
[Address]
f
We, [insert name of Bidder] hereby represent and warrant that, as of the date of this Affidavit
[name of Bidder / Lead Member of consortium / JV], and each member of our consortium (if
applicable):

a. are not in bankruptcy or liquidation proceedings;
b. are not blacklisted by any governmental or non-governmental department / agency;
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c. have not been convicted of, fraud, corruption, collusion or money laundering;
d. are not aware of any conflict of interest or potential conflict of interest arising from prior
or existing contracts or relationships which could materially affect our capability to
comply with the obligations under the PPP Agreement;
e. are legally and financially autonomous entity;
f.

there is no pending litigation which represents more than fifty percent (50%) of our net
worth;

g. are not under any non-performance of a contract within last five (5) years of the Proposal
Submission Deadline; and
h. have not failed to sign a contract with any procuring authority following award.

We have also attached proof of registration of each member, if applicable, from the relevant
statutory authority.

Yours sincerely,

Signature of Authorized Signatory:

_____________________________

Name and Title of Signatory:

_____________________________

Name of Firm:

_____________________________

Address:

_____________________________
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ANNEXURE B – BID SECURITY

[insert date]
To:

The Government of Sindh, [Insert Address] (the Beneficiary)

Guarantee No:

______________________________

Date of Issue:

______________________________

Date of Expiry:

______________________________

Guarantee Amount:

______________________________

Name of Guarantor:

______________________________

Name of Principal:

______________________________

(the Guarantee)

We, [●], being the Guarantee issuing bank (the Issuing Bank) understand that the following
party / parties have responded to the ‘Request for Proposal’ dated [●] (“RFP”) issued by the
Sindh Economic Zones Management Company (the “Beneficiary”), in relation to the ‘Dhabeji
Industrial Zone’ Project (as amended and / or supplemented from time to time), by submitting
their respective formal proposals / bids:
[Name of the Bidder], a [Insert legal status] existing under the laws of [Insert Country] having
its [registered office OR place of business] located at [Insert address], (the Bidder, which
expression includes its successors, assignees and transferees).
Further, We, the Issuing Bank, understand that pursuant to the RFP, the Bidder is required to
provide the Beneficiary, a bid security in the form of a bank guarantee equal to PKR [●] and
issued by a scheduled commercial bank operating in Pakistan (with a minimum credit rating of
at least ‘AA-’ as rated by JCR VIS or an equivalent rating by PACRA).
The above premised, We ,the Issuing Bank, hereby undertake irrevocably and unconditionally
on demand to pay to the Beneficiary, without any notice, reference, recourse, evidence,
document in support of the demand, the validity, proprietary or legality of the said demand to
the Bidder or to any other entity or without any recourse or reference to the RFP or any other
document, agreement, instrument or deed, any sum or sums (or any part thereof) equivalent in
aggregate up to but not exceeding a maximum amount of:

PKR [●]/- (Pakistani Rupees [●])
(the Guaranteed Amount)
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immediately, provided however not later than one (1) business day from the date of receipt of
the Beneficiary’s first written demand (the Demand) at the Issuing Bank’s offices located at [
●], such Demand referring to this Guarantee and stating the amounts demanded.
We, the Issuing Bank, shall unconditionally honour a Demand hereunder made in compliance
with this Guarantee and immediately on the date of receipt of your Demand, as stated earlier,
and shall transfer the amount specified in the Demand to the bank account, as notified in the
Demand, in immediately available and freely transferable funds in the currency of this
Guarantee, free and clear of and without any set-off or deduction for or on account of any present
or future taxes, levies, imposts, duties, charges, fees, deductions or withholdings of any nature
whatsoever and by whomsoever imposed.
This Guarantee shall come into force and shall become automatically effective upon the
submission of the proposal by the Guarantor to the Beneficiary in response to the RFP.
After having come into force, this Guarantee and our obligations hereunder will expire on the
earlier of:
(i)

One hundred and forty-eighteen (148) days from the date of submission of the proposal
by the Guarantor to the Beneficiary in response to the RFP; or

(ii)

when the aggregate of all payments made by us under this Guarantee equals the
Guaranteed Amount.

Upon expiry, this Guarantee shall be returned to the Guarantor in terms of the conditions
stipulated under the RFP. Multiple demands may be made by the Beneficiary under this
Guarantee but our aggregate liability will be restricted up to the Guaranteed Amount.
We hereby agree that any amendment, renewal, extension, modification, compromise, release
or discharge by mutual agreement by the Beneficiary, the Bidder or any other entity of any
document, agreement, instrument or deed shall not in any way impair or affect our liabilities
hereunder and maybe undertaken without notice to us and without the necessity for any
additional endorsement, consent or guarantee by us.
This Guarantee for its validity period shall not be prejudiced or affected in any manner by any
change in our constitution or of the Bidder’s constitution or of their successors and assignees
and this Guarantee shall be legally valid, enforceable and binding on each of their successors
and permitted assignees.
All references to any contract, agreement, deed or other instruments or documents are by way
of reference only and shall not affect our obligations to make payment under the terms of this
Guarantee.
The Beneficiary may not assign / transfer or cause or permit to be assigned or transferred any of
their rights, interests and benefits of this Guarantee without our prior written consent, which
consent shall not be unreasonably withheld or delayed.
If one or more of the provisions of this Guarantee are held or found to be invalid, illegal, or
unenforceable for any reason whatsoever, in any respect, any such invalidity, illegality, or
unenforceability of any provision shall not affect the validity of the remaining provisions of this
Guarantee.
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We hereby declare and confirm that under our constitution and applicable laws and regulations,
we have the necessary power and authority, and all necessary authorizations, approvals and
consents thereunder to enter into, execute, deliver and perform the obligations we have
undertaken under this Guarantee, which obligations are valid and legally binding on and
enforceable against us under the Pakistani law and under the laws of the jurisdiction where this
Guarantee is issued. Further, that the signatory(ies) to this Guarantee is / are our duly authorized
officer(s) to execute this Guarantee.
This Guarantee and all rights and obligations arising from this Guarantee shall be governed and
construed in all respects in accordance with the laws of Pakistan. The courts of Pakistan shall
have exclusive jurisdiction in respect of any dispute relating to any matter contained herein.
The issuance of this Guarantee is permitted according to the Pakistani law and the laws of the
jurisdiction where this Guarantee is issued.

Authorized signatory:

_______________________

Date:

_______________________

Place:

_______________________

Authorized signatory:

_______________________

Date:

_______________________

Place:

_______________________
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ANNEXURE C – DECLARATION
We the undersigned return this Request for Proposal submission, the Technical Proposal and its
appendices and acknowledge that we are bound by its content.

We confirm that we are fully conversant with the requirements of the Government of Sindh
(“GoS”) and the subject matter of the procurement exercise as set out in this Request for
Proposal.

By submitting a proposal, we represent and warrant to the GoS that our proposal has been
prepared, relies and has been submitted solely on investigations, examinations, knowledge,
analyses, interpretation, information, opinions, conclusions, judgments, and assessments
independently undertaken, formulated, obtained, and verified by us and our team members and
not in any way upon any action or omission, the scope, timeliness, accuracy, completeness,
relevance, or suitability of any Information. We further warrant that we understand all aspects
of this Request for Proposal and its governing rules including but not limited to the Evaluation
Criteria laid down in the Request for Proposal and that the same is in line with the Sindh Public
Procurement Rules, 2010.

We warrant that the details of this submission in response to the Request for Proposal have not
been communicated to any other person or adjusted in accordance with any agreement or
arrangement with any other person or organization.

We acknowledge that the GoS is not bound to proceed with the procurement exercise and
reserves the right at its absolute discretion to accept or not accept any proposal submitted and
thereafter invite any Preferred Bidder to enter into a PPP Agreement for the delivery of the
Project.

We certify that we have full power and authority to submit this response to the Request for
Proposal and that this is a bona fide submission in response to the Request for Proposal.

Signed for and on behalf of (Bidder / consortium member)

_________________

Signature:

_________________

Position:

_________________

Name:

_________________

Address:

_________________

Power of attorney/Board Resolution attached: (YES / NO)
_________________
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Date:

_________________

(Please return this declaration on your company’s letterhead.)

WITNESSES

WITNESS I

WITNESS II

...........................................................

...........................................................

NAME: [INSERT]

NAME: [INSERT]

PASSPORT NO./CNIC NO.:

PASSPORT NO./CNIC NO.: [INSERT]
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ANNEXURE D – INTEGRITY PACT

DECLARATION OF FEES, COMMISSION AND BROKERAGE ETC. PAYABLE BY THE
BIDDERS/CONSORTIUM

CONTRACT NUMBER: ________________________
]

CONTRACT TITLE:

DATED:

, [●

CONSTRUCTION AND OPERATIONAL SERVICES FOR DEVELOPMENT
OF DHABEJI INDUSTRIAL ZONE PROJECT UNDER PPP MODE

[Bidder] 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 Sindh (the “GoS”)
or any administrative subdivision or agency thereof or any other entity owned or controlled by
it (i.e. the GoS) through any corrupt business practice.
Without limiting the generality of the foregoing, [Bidder] represents and warrants that it has
fully declared the brokerage, commission, fees 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 consultation 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 the GoS, except that
which has been expressly declared pursuant hereto.
[Bidder] 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 the GoS and has
not taken any action or will not take any action to circumvent the above declaration,
representation or warranty. [Bidder] accepts full responsibility and strict liability for making any
false declaration, not making full disclosure, misrepresenting facts or taking any action likely to
defeat the purpose of this declaration, representation and warranty.
[Bidder] 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 the
GoS under any law, contract or other instrument, be voidable at the option of the GoS.
Notwithstanding any rights and remedies exercised by the GoS in this regard, the [Bidder] agrees
to indemnify the GoS for any loss or damage incurred by it on account of its corrupt business
practices and further pay compensation to the GoS in an amount equivalent to ten times the sum
of any commission, gratification, bribe, finder’s fee or kickback given by [Bidder] 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 the GoS.
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Acknowledged, Accepted & Agreed

Acknowledged, Accepted & Agreed

For & On Behalf of:

For & On Behalf of:

GOVERNMENT OF SINDH, through its
duly authorized signatory

[INSERT NAME OF BIDDER], through its
duly authorized signatory

…………………………………………

…………………………………………

(Signature)

(Signature)

NAME:

NAME:

DESIGNATION:

DESIGNATION:
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ANNEXURE E – BOARD RESOLUTION
(to be printed on the letterhead of the respective entity)
EXTRACTS OF THE MINUTES OF THE MEETING OF THE BOARD OF DIRECTORS OF
[INSERT NAME] (THE “COMPANY”) HELD ON [INSERT DATE] AT [PLEASE INSERT THE
PLACE AT WHICH THE MEETING WAS HELD]
AUTHORIZATION OF THE COMPANY TO PARTICIPATE IN THE BIDDING PROCESS
PURSUANT TO THE REQUEST FOR PROPOSAL DATED [INSERT DATE]
For individual Bidder
“IT IS HEREBY UNANIMOUSLY RESOLVED that the Company be and is hereby authorised to
participate in the bidding process, submit a bid, and provide all necessary documents in respect thereof,
pursuant to the Request for Proposal dated [insert date] issued by [insert name of the authority] in respect
of designing, financing, construction, operation and maintenance of Dhabeji Industrial Zone at Dhabeji,
Thatta, Sindh.”
“IT IS FURTHER RESOLVED that Mr. [insert name] S/o [insert name] holding Passport Number/CNIC
No. [insert number] as the [insert designation] of the Company (“Authorized Representative”), be and is
hereby authorised to sign and execute all forms/ documents, letters, applications and to do all needful acts
in order to complete all procedural and legal formalities incidental and ancillary thereto.
“IT IS FURTHER RESOLVED that any and all actions of the Authorized Representative pursuant to, or
in furtherance of the intent and purposes of the foregoing resolution, are hereby in all respects adopted,
approved, confirmed and ratified as the valid and subsisting acts of this Company.
For member of a Consortium
“IT IS HEREBY UNANIMOUSLY RESOLVED that the Company be and is hereby authorised to
participate in the bidding process, submit a bid, and provide all necessary documents in respect thereof,
pursuant to the Request for Proposal dated [insert date] issued by [insert name of the authority] in respect
of designing, financing, construction, operation and maintenance of Dhabeji Industrial Zone at Dhabeji,
Thatta, Sindh as a part of the consortium with [insert names of the consortium members].”
“IT IS FURTHER RESOLVED that Mr. [insert name] S/o [insert name] holding Passport Number/CNIC
No. [insert number] (“Authorized Representative”), be and is hereby authorised to sign and execute all
forms/ documents, letters, applications and to do all needful acts in order to complete all procedural and
legal formalities incidental and ancillary thereto.
“IT IS FURTHER RESOLVED that any and all actions of the Authorized Representative pursuant to, or
in furtherance of the intent and purposes of the foregoing resolution, are hereby in all respects adopted,
approved, confirmed and ratified as the valid and subsisting acts of this Company.

_________
Director

_____________________
Chief Executive Officer
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SCHEDULE H – SCOPE OF WORK
1. BRIEF BACKGROUND
Keeping in view the strategic location of Dhabeji, in Thatta Sindh, GoS has proposed the setting up of
Dhabeji Industrial Zone at the site comprising of 1,530 acres of land. As mentioned in the Terms of
Reference Section D, the Project is proposed to be implemented in two (2) phases of 750 acres and 780
acres each respectively. This section details the Technical Scope of Work for the project and is divided into
further subsections comprising of infrastructure components to be built according to building standards
where applicable; proposed details of utilities provision; and technical quality standards to be followed.
2. SITE ANALYSIS
General Information

Station Name

Dhabeji, Thatta (Sindh)

Start Point
Station Coordinates

24° 49' 45.54" N
67° 28' 0.05" E

Access Road

National Highway (N-5)

Site Location
The Dhabeji Industrial Zone is located at Dhabeji, Thatta (Sindh) 50 km from Karachi, via the
Eastern alignment of CPEC (N-5) and M-9. The area of the Project Site allocated by Client/GoS is
approximately 1530 acres. The Project Site for the Dhabeji Industrial Zone is situated close to Bin
Qasim port but can also be served by Karachi port.
Site Features and Surrounding Security
The Project Site has direct access to National Highway (N-5) which connects to major cities of the
country. A railway track, main line (ML-1) is also passing on the north side of the Project area. The
Dhabeji Industrial Zone is surrounded by Port Qasim industrial zone, creek and salt quarry ponds.
Port Qasim Industrial Area is situated on its western side. On its southern side Gharo Creek is a
prominent feature with mangroves habitat and salt pans, whereas Dhabeji pumping station of
Karachi Water and Sewerage Board (KW&SB) is situated on its south-eastern side.
The Project Site is at a distance of 41 Km from Jinnah International Airport on its west. The land of
the Project Site is almost flat with one major Nullah (Lat nullah) passing through it. There are some
abandoned poultry farms with small huts. Two small villages are also present in the area of Dhabeji
Industrial Zone. As the land is barren and not guarded/controlled by any authority, soil digging for
construction purpose is taking place, which is affecting the topography of the area, large depressions
can easily be identified from satellite image due to excavation of soil.
The Project Site consists of dirt tracks. These tracks are not connected to each other to form a road
network. The mud roads came into existence because of the villagers’ movements, living in the
vicinity. A few concrete culverts were also seen on site. A 500-m narrow strip of asphalt coated road
is at the intersection between N-5, and road towards project site.
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Site reconnaissance survey concludes that the project area is having varying topography which
includes small and major nallahs and natural streams, undulating surfaces caused by excavation of
earth sand from the project area at 3 different points which may cause an impact in the cost of earth
works of the site. The locals here indicated that the high tide may occasionally enter the area. Thus,
some protection dykes may be required. Presently there is no infrastructure or utilities available in
the site area. The entire infrastructure with allied facilities will have to be developed.
3. CONCEPT MASTER PLAN
On the basis of site analysis, Concept Master Plan (CMP) was developed by Project consultants at the
feasibility stage of the project. CMP entails the large zones identifying the land use. CMP provides
information with respect to access roads, infrastructure and allied facilities requirements.
Dhabeji Industrial Zone Concept Master Plan
The Concept Master Plan (CMP) of Dhabeji Industrial Zone has been prepared considering all the
standards of industrial estates of Pakistan as well as of other countries. The concept master plan is
based on land use allocation as presented in the table below:
S.No

Land Use

Area (Acres)

Percentage

1

Industrial (Zone Enterprises)

1,071

70.0%

2

Commercial

61.20

4.00 %

3

Public Buildings / Amenities

30.60

2.00 %

4

Residential / Apartments

61.20

4.00 %

5

Roads / Parking

306.00

20.00 %

Total Project Area

1530.00

100.00 %

4. DEVELOPER’S SCOPE OF WORK
4.1 General:
The Developer’s scope of work for the Dhabeji Industrial Zone Project includes development, construction,
operation & maintenance of the Industrial Zone. The project is planned to be executed under phased
construction. Stated facilities in the Request for Proposal shall be fully made functional in Phase I whereas
the remaining works would be undertaken in phase II. The main features of the Scope of Work for the
Developer are outlined here under and their detail is presented in the subsequent sections:

Master Planning
And Design

Construction
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Operation

Maintenance

Developer’s Scope of Work for Dhabeji Industrial Zone Project
4.2 Master Planning and Design
4.2.1 Preparatory Works
4.2.1.1 Topographic Surveys
Although previously done topographical surveys comprising level, contour and salient physical
features of the site.; the bidder has to carry out the confirmatory topographical survey at his own
cost and risk.
4.2.1.2 Geo-Technical Investigations
Geo-Technical/ sub soil investigations including soil classification, safe bearing capacity, subgrade
CBR and level of ground water table are to be carried by the selected bidder/concessionaire at his
own cost and risk.
4.2.1.3 Environment Management and Monitoring Plan (EMMP)
Based on Environmental Study of the Project (IEE and EIA as may be warranted as per governing
engineering practices or environmental laws in the country and SEPA guidelines), a comprehensive
Environmental Management and Monitoring Plan (EMMP) is required to be executed during
construction of the Project.
The Plan shall be conceived, prepared, documented and implemented by the Developer to ensure
that:
•
•
•
•

The execution of the Project does not have any detrimental effect on the environment.
All required environmental safeguards as per governing environmental laws in the country are duly
present in the execution plan as an integral component of the contract agreement.
Any foreseeable adverse impacts are effectively mitigated through appropriate measures adopted
at every stage of the works.
Protection and preservation of the natural environment and the eco system along the corridor are
the prime considerations.
The proposed Environmental Management and Monitoring Plan shall cover all activities of
construction, operation and maintenance along the entire project site during the period of concession
and provide for protection and preservation of the environment at the project site and effective
mitigation of any adverse effects of construction, operation and maintenance works including
control of:

•
•
•
•
•
•
•

Dust pollution,
Vehicular emissions,
Noise from construction machinery and vehicular traffic,
Loss of vegetation through effective replantation at a larger scale,
Water resources pollution,
Any type of hazardous waste
Solid Waste Management including proper collection and safe / environment-friendly
transportation to the designated disposal sites.
The developer shall duly provide details of the scope and objectives of EMP at various stages of the
project execution, operation and maintenance.
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4.2.1.4 Traffic Impact Assessment (TIA)
The chief objective of Traffic Impact Assessment (TIA) study is to identify whether a
particular development project will have an impact on the safety and efficiency of adjacent
connecting Highway (N-5) and then the movement of Traffic from N-5 to both Entrances of Zone.
Moreover, the TIA paves the way to investigate and develop traffic management plans that help
minimize traffic congestion on outer connecting road and in internal Dhabeji Zone roads. The
Study results will be shared by the Independent Engineer for the combine solution for traffic
assessment for Dhabeji zone.
4.2.1.5 Components and Structure of the (EMMP)
The EMMP shall include but not limited to the following main components:
•
•
•
•
•

Integration of EMMP with project planning, construction and operation,
Proper mitigation of potentially adverse impacts,
Environmental cost estimates,
Institutional capacity building and training components along with their cost estimate for
implementation of the proposed EMMP, and
Effective Monitoring during project implementation, operation and Maintenance.

4.2.1.6 Site Clearance
The Project Site shall be cleared of rubbish / debris of all kinds, loose rocks, small trees, not
exceeding 30 cm in girth (measured at one meter above ground level), shrubs, stumps, grass, brush
wood, undergrowth and any other vegetation, superficial earth etc. as directed by the engineer-incharge. The site clearance shall be done twenty meters around the periphery of the proposed
construction.
All materials arising from site clearance shall be the property of Dhabeji Industrial Zone and shall
be disposed-off by the Developer at his own cost, as herein provided. All serviceable materials shall
be temporarily stacked in separate lots at the site, at places as directed by the engineer-in-charge.
These materials shall be transported to any place within Project Site and stacked properly as and
where directed by the engineer-in-charge. The site clearance shall cover all the operations required
in full for clearing the site and its surroundings, including providing labour, materials, tools,
equipment and incidentals necessary to complete the work. It will also include handling, salvaging,
piling or stacking or collecting and disposing-off cleared materials.
The existing natural drain flowing through the plot area shall be diverted parallel to highway / plot
boundary with proper hydraulic & structural design. Proposed drain should have safe discharge
carrying capacity for peak monsoon flow. All the material used for drain diversion has to be
confirming to International Standard specification.
4.2.1.7 Levelling Works
After clearing the site of rubbish / debris of all kinds, loose rocks, small trees not exceeding 30 cm
in girth, shrubs, stumps, grass, brush wood, undergrowth and any other vegetation, superficial earth
etc., the site shall be levelled and a grading plan shall be prepared.
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4.2.2 Preparation & Finalization of Master Plan
The preparation and finalization of a well-conceived Master Plan based on the above referred
Concept Master Plan for the Dhabeji Industrial Zone falls under the scope of work of the Developer
and includes but not limited to the following activities:
•

Preparation of Master Plan as per prevailing development norms of master planning, town planning
and building regulations and other applicable rules/regulations, including but not limited to
obtaining the necessary approvals as required for the Project from various government authorities,
including town planning and environmental clearance.

•

Preparation of Master Plan for administration block showing location of all the buildings and
facilities with room for future expansion, road layouts and proposals for complete site development
infrastructure, utilities, services, roads, parking, etc.

•

Finalization of the Master Plan along with over all architectural, aesthetics, facade, and
environmental studies.

4.2.3 Planning & Design of Mandatory / Critical Physical Infrastructure
The entire project components shall be planned & implemented as per good engineering practices,
applicable local and international standard codes, manuals including but not limited to the
following:
1. Sindh Building Control Authority Bye Laws.
2. Karachi Building & Town Planning Regulations – 2002.
3. National Reference Manual (NRM) – Pakistan.
4. The Special Economic Zones Act, 2012.
The Developer should ensure for arrangement as per need for water supply and power supply on
site for construction and other purposes:
The planning & design of the following mandatory / critical physical infrastructure is also included
in the Developer’s Scope of Work; Following are the mandatory / critical physical infrastructure is
also included in the Developer’s Scope of Work.
o
o
o

Compound Wall (8feet high from NGL) with 03 Nos. Entrance Gates.
Watch Towers (07 No.s)
Road Works
▪ External Road Works (One connection up to National Highway, N-5)
▪ Internal Road Works / Street Network inside the Boundary of Dhabeji Industrial
Zone including footpaths
▪ Retaining Wall
▪ External ICT Connection from nearby PTCL exchange at Dhabeji Town.
Further detail regarding the applicable road cross sections is provided in section 7.

o

Public Health Engineering Works
▪ 10 MGD Water Supply Network
▪ Overhead & Underground Tanks for internal Water Supply
▪ Sewerage Network
▪ Storm Water Drainage Network
▪ Fire Fighting System
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o
o
o
o

Electrification Works including Street/Road Lighting
Gas Supply System – 15 MMCFD.
Information & Communication Technology (ICT) including /Security & surveillance
system
Open Spaces / Parks – as per master plan full filling the standards of NRM.

4.2.4 Planning & Design of Major Buildings & Allied Facilities
Planning and design of the following major buildings and allied facilities is also included in the
Developer’s Scope of Work:
•
•
•
•
•

Mosque 03 No.s of each 2000 Square yards area.
Police Station / ICT Building (G+2) 01 No.s of 1000 Square yards area.
Fire Station / Emergency Response Center (03 bays) 01 No.s of 2000 Square yards area including all
equipment’s.
Administrative Offices 01 No.s of 5000 Square yards area.
Clinic (G+1) OPD + Urgent Care 01 No.s of 2000 Square yards area.

Further detail of the requirements for Planning and Design of Major Buildings and Infrastructure facilities
is given in Section 5.
4.3 Construction Activities
The Developer shall undertake construction of the following mandatory / critical physical infrastructure
works and major buildings and allied facilities based on the approved Master Plan and detailed designs
approved by Sindh Building Control Authority (SBCA) / other respective departments / agencies.
• Construction of above listed Mandatory/ Critical Physical Infrastructure.
• Construction of above listed Major Buildings & Allied Facilities.
Construction of the above works shall be as per technical specifications as referred in section 6.6 and
other respective sections for various items of work. The process of dewatering at any stage and phase
of project is totally fallen under the construction process to be followed by Developer. Developer will
use sulphate resistance cement in any part of the project if recommended by the structural engineer.
4.4 Operations Management
Following construction of the above infrastructure, major buildings and allied facilities, the proposed
industrial zone shall become fully operational and the Developer shall be responsible to keep it fully
operational as per pre-approved Operations Management Plan especially focusing on the following
activities and systems:
• Provision of Utility Services inside the Zone
• Solid Waste Management including effective collection and proper disposal to designated site
outside the Zone
• Provision of Security & Surveillance
• Road Safety and Parking Management
• Disaster / Emergency Services Management
For hassle free facilities, dedicated on- call project management & maintenance teams will be required
to provide round-the-clock services, upholding the quality of the Industrial Zone and ensuring reliable
support to the Industrial Zone Users at all times.
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4.5 Maintenance Management
The Developer shall be required to ensure effective maintenance management of the entire
Infrastructure, Major Buildings & Allied Facilities, including but not limited to the regular upkeep and
maintenance of the following mandatory / critical physical infrastructure, major buildings and allied
facilities / systems:
• Building Works including:
- Mosque
- Police Station / ICT Building (G+2)
- Fire Station / Emergency Response Center (03 bays) – including equipment’s.
- Administrative Offices
- Clinic (G+1) OPD + Urgent Care
• Compound Boundary Wall (8 feet height from NGL) and 03 Nos. Entrance Gates
• Watch Towers (07 Nos)
• External Road Work connection unto National Highway, N-5
• Internal Road Works / Street Network inside the Boundary of Dhabeji Industrial Zone
including footpaths and cycle tracks
• Retaining Wall if any
• Public Health Engineering Works including:
- 10 MGD Water Supply Network
- Overhead & Underground Tanks for internal Water Supply
- Sewerage Network
- Storm Water Drainage Network
- Sanitary and Plumbing Systems
• Combine effluent treatment plant (CETP)
• Fire Fighting / Protection System
• Electrification Works / Electrical Installations including Street Lighting System
• Gas Supply System
• Telecommunication Facilities / Information & Communication Technology (ICT)
applications including:
- Security & surveillance system
- Building Management System
- Building Security System
• Parking Systems including Parking terminal (A site measuring 10 acres has been earmarked
in conceptual masterplan.
• Open Spaces / Parks / Gardening and Landscaping
a.
b.
c.

d.

In brief, the Developer will provide for:
The above referred physical infrastructure, common facilities, road works, green areas along with
industrial plots and Buildings to be constructed as per building bye-laws and seismic zone.
Industrial plots of varying size depending on the industry /market requirement
Construction of mandatory physical infrastructure shall include compound wall with controlled access,
entrance plaza / security office, roads & storm water drainage, water supply (including rising main,
storage, distribution network) sewerage system (Including wastewater collection, tertiary treatment
facility, distribution network), open green spaces development, telecommunication, street lighting.
Development of other facilities including but not limited to residential, commercial and common
facilities among others.
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5. DESIGN OF BUILDINGS AND INFRASTRUCTURE FACILITIES
Following the approved Master Plan, the design of buildings and infrastructure shall be finalized in three
stages including:
• Conceptual Design Phase – Pre Bid Stage
• Preliminary Design Phase – Post Bid Stage and
• Final Design Phase
Detailed scope of activities for these three phases of design work and the submittals required at each stage
are as given below:
5.1 Conceptual Design Development: Pre-bid Stage
The developer shall take into account following aspects for evolving various design concepts and
systems:
• Architectural concepts.
• Layout of the facilities.
• Energy saving requirements taking into consideration weather conditions, metrological,
hydrological, HVAC and other suitable measures.
• Seismic conditions.
• Specification of construction materials.
• Space requirements and arrangements.
• Designing of utility services including electricity, water, gas, telephone, computer networking,
and drainage disposal system.
• Preparation of layout and site plans.
• Computer aided development drawings.
• Technical specifications.
• Structural, Electrical and Mechanical Systems.
• Heating, Cooling and Ventilation System (where required).
• Disposal of sewage and solid wastes.
• Storm Water Drainage System and locate position of external storm water drains and disposal as
per site conditions and Applicable Laws.
• Water supply to meet the requirements of Dhabeji Industrial Zone including water reservoir and
surface reservoir.
• Supply of electricity, gas and telephone system.

Submission
The Developer will submit Conceptual Design along with their bids.
5.2 Preliminary Design Phase: Post-bid Stage
The selected developer will submit the preliminary design based on the approved concept design.
At this stage the developer will submit the following:
a. Preliminary architectural drawings and renderings outlining all the floor plans, required
sections, elevations and necessary details.
b. Structural drawings and necessary details.
c. Preliminary drawings for electrical details.
d. Preliminary drawings for proposed sewage disposal.
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e. Preliminary drawings showing proposed method of storm water disposal, both from the roof of
buildings and landscaped portions of the site, and showing proposed routes and methods of
connection to the external public storm water disposal drains.
f. Preliminary drawings showing proposed water supply including proposed methods of heating
water. If hot water geysers are proposed, state numbers and indicate positions in drawings. The
drawings should indicate size and location of proposed overhead and underground reservoirs
based upon population calculations.
g. Preliminary drawings for landscape and surface drainage.
h. Preliminary drawings for HVAC and firefighting.
i. Preliminary drawings for road pavement and site development works required.
j. Revised specifications incorporating comments, changes etc. if applicable.
k. Prepare standard submission drawings to obtain formal approval and necessary permission from
the local building control authority (If applicable). Any fee of obtaining such approval (if
applicable) will be borne by the Client/GoS as per actual.
l. The calculation / requirement of each service based on indicated future plan.
Submissions
The Developer shall submit with the bid documents the architectural concept consisting of the above
documents in the form of preliminary design for approval of the authority. Any changes, suggestions or
recommendations made by the Client / GoS will be discussed jointly and the result shall be incorporated in
the final design phase.
5.3 Final Design Phase.
Based on the drawings and documents prepared and approved during the design development and
preliminary design phases of the project, the Bidder shall prepare Final Design consisting of Computer
aided construction drawings showing:
1. Site and location plans.
2. Layout plans.
3. Architectural Plans, Sections, Elevations, and all necessary details.
4. Structural plans, sections, elevations and all necessary details.
5. Water supply, sewerage and disposal systems.
6. Road Network and pavement structure.
7. Surface and sub-surface drainage systems including storm water disposal.
8. Landscape plans and details.
9. Electrical systems.
10. Mechanical systems.
11. Any other drawings deemed necessary for the completion and working of industrial zone.
The design consultant shall utilize latest software for structural design and latest national / international
standards and shall maintain record of design for examination / checking. This shall include but not be
limited to the following:
a. Preparation and analysis of rates for the major items of work covered in the cost estimates.
b. Preparation of final computer aided estimate of cost based on the final design and the best available
information on costs of labor and materials, at the time and projected to the expected execution time
frame.
c. Certify the accuracy and adequacy of design.
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d. Provide certification on all structural drawings signed by the structural engineer and Principal of the
Developer. Firms stating that the structural design has been catered for seismic forces for the seismic
zone in which the site of the buildings is located. The certification shall also specify the source (local
or international code) for establishing the seismic factor used in the calculation.
e. Prepare tentative construction schedule with physical and financial phasing of the project in
consultation with Client/GoS schedule.
Submissions
The Developer shall submit the final design documents and Environmental Management Plan to the
Client/GoS to obtain approval for construction.
The Developer shall provide complete information, documentation and other information as mentioned
below prior to commencement of work and obtain the requisite approvals from competent authorities:
a. Measures to mitigate impacts during construction phase, covering:
i. Construction yard and its operational protocol.
ii. Maintenance of construction site and prevention of pollution from Water, Solid Waste and Spent
Oil Discharges.
iii. Plan for waste disposal.
iv. Plan for protection of trees and replantation of trees in the site wherever warranted.
v. Depending on necessity of labour camps, provide details of labour camp and its maintenance
protocol to minimize impacts on surrounding environment. Shall cover but not limited to water
supply, sanitation, facilities to stay, first aid and health facilities, etc.
vi. Accident prevention protocols
vii. Monitoring Protocols
b. Measures to mitigate impacts during operational phase of the project such as:
i. Green belt and landscape maintenance.
ii. Prevention of natural resource contamination.
iii. Waste management plans including solid and liquid wastes.
iv. Environmental monitoring plan.
In addition to the above said parameters, the Preferred Bidder shall adhere to the following procedures:
o Development guidelines should be followed for all development as far as possible. The Developer is
encouraged to bring in environmental friendly planning and certifications.
o All treasures, coins or articles or antiques found at site during excavation are to be handed over to the
authority.
o No tree shall be cut without permission. For this purpose, a tree shall be defined as a growth, which is
more than 3 meters length and whose diameter of the tree trunk at the base is not less than 10 cm.
o Use of Contemporary Green Building Design for the proposed project is encouraged.
6. DEVELOPMENT OF INFRASTRUCTURE
All designs, drawings, specifications, working procedures / methodologies, milestones have to be
approved by Independent Engineer prior to commencement of any activity / work components. At
least two (2) weeks prior to commencement of the work, the Developer shall draw up a Quality
Assurance Manual (QAM) covering the Quality System (QS), Quality Assurance Plan (QAP) and
documentation for all aspects of the works and send three copies each to the Independent Engineer
for review.
6.1 Topographical Surveys
The bidder has to carry out / verify the topographical survey at his own cost and risk.
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6.2 Geo-Technical Investigations
Geo-Technical Investigations and soil characteristics, safe bearing capacity and level of ground
water table are to be carried by the concessionaire at his own cost and risk.
All materials to be used in works shall be in conformity with the requirements laid down for the
relevant item unless otherwise specified in International standards. If the Developer proposes to use
any material, which is not covered in specifications, it shall conform to relevant international
standards. Proprietary products proposed to be used shall be proven by use in comparable road and
bridge projects, and shall be supported with authenticated licensing arrangement with the
manufacturer.
6.3 Hydrology and Drainage Study
Hydrology and drainage study, should be carried out by the Developer to study the water resources
deals with the occurrence, circulation and distribution of water on Earth, its importance comes to
the determining the maximum probable flood at site, determining relation between surface water of
catchment and underground water resources, urban storm drainage system, on site drainage, seepage
conditions before commencement of any engineering construction, rainfall patterns and determining
reservoirs capacity to assure an adequate supply of water for different purposes.
6.4 Site Clearance & levelling
The Project Site shall be cleared of rubbish / debris of all kinds, loose rocks, small trees, not
exceeding 30 cm in girth (measured at one meter above ground level), shrubs, stumps, grass, brush
wood, undergrowth and any other vegetation, superficial earth etc. as directed by the engineer-incharge. The site clearance shall be done twenty meters around the periphery of the proposed
construction.
All materials arising from site clearance shall be the property of Dhabeji Industrial Zone and shall
be disposed-off by the Developer at his own cost, as herein provided. All serviceable materials shall
be temporarily stacked in separate lots at the site, at places as directed by the engineer-in-charge.
These materials shall be transported to any place within Project Site and stacked properly as and
where directed by the engineer-in-charge.
The site clearance shall cover all the operations required in full for clearing the site and its
surroundings, including providing labour, materials, tools, equipment and incidentals necessary to
complete the work. It will also include handling, salvaging, piling or stacking or collecting and
disposing-off cleared materials.
The existing natural drain flowing through the plot area shall be diverted parallel to highway / plot
boundary with proper hydraulic & structural design. Proposed drain should have safe discharge
carrying capacity for peak monsoon flow. All the material used for drain diversion has to be
confirming to International Standard specification.
6.5 Compound Boundary Wall and 03 No.s Entrance Gates
The main purpose of compound wall is to demarcate the boundary and provide security. Compound
wall shall be on entire peripheral length of boundary. Compound wall shall be made in cement
concrete with reinforcement and of 8ft height with appropriate foundation shall be constructed based
on the soil strata and topography. The material used for construction of wall has to be conforming
to International Standard specification and design standards. Provision of entrance gate & plaza has
to be as per the overall approved Master Plan of the industrial park.
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Height of the compound wall should be as per prevailing norms / rules. Swan wire fencing over the
wall shall be provided. Plastering and painting should be done to compound wall for internal and
external surface. Due care should be taken during designing and construction of expansion joints
and stability of structure.
Separate entrance gate should be provided for the Project Site from main road. Width of Gate has to
be as per the access road width and vehicular traffic movement. Security and controlled accesses
system with metal detector should be installed in place.
6.6 Solid Waste Management
Solid Waste generated at Dhabeji Industrial Zone will be predominantly of organic nature; in small
proportion inorganic solid waste would also be there. Solid Waste Terminal Station shall be provided
to collect, segregate the waste, which will be eventually transported to the designated GoS scientific
landfill site outside of the zone boundary. However, organic waste shall be segregated at terminal
station and scientific disposal arrangement has to be made at the demarcated area within premises
and also placement of garbage collection or trash bins at different points in whole industrial zone
with easy access according to the waste generation per day capacity. The bidder will be obliged to
place solid waste collection containers as per SWM plan.
Due care needs to be taken for waste management and disposal. All the essential plants, equipment,
machineries and manpower should be put in place to maintain the good working environment in the
project area / park.
6.7 Buildings and Structures
Planning of buildings has to be done as per prevailing development control rules, plot area, provision
of all essential / mandatory facilities. All requisite approvals should be obtained from competent
authorities including Sindh Building Control Authority (SBCA) prior to proceeding with
construction of any building / structure. All other input like water supply, sewerage, electricity, and
telecommunication should be taken into account at the time of planning and implementation. All
building works including structural, plumbing, electrical, mechanical, firefighting, HVAC has to be
as per approved design and planning.
All material, accessories shall be confirming to applicable specifications and National Building
Codes. No material should be used without prior approval of Client/GoS and Independent Engineer.
After completion of work all the requisite testing needs to be undertaken, and the occupation
certificate from competent authority should be obtained prior to commencement of the use of the
building.
6.8 Open Spaces
As per the approved Master Plan, all the open spaces should be levelled and developed as garden /
recreation zones. Tree plantation and landscaping shall be undertaken in planned manner in different
stretches / zones of open spaces. Land-use of open spaces shall not be changed.
6.9 Environmental Considerations
The successful bidder will undertake an Environmental Impact Assessment (EIA) of the Industrial
Zone, including proposed buildings and associated access and service facilities (access roads,
electricity and water supply, landscaping, etc.) before the construction of the buildings to identify
and mitigate any site preparation, construction and operational environmental related impacts. The
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Environmental Impact Assessment would be done in concurrence with the layout and design of the
Industrial Zone infrastructure and service facilities.
The design of new facilities will incorporate adequate measures to mitigate construction related
impacts and provision of adequate facilities for solid and liquid waste disposal facilities, soil and
water conservation measures, drainage and erosion control, as well as other measures identified in
the Environmental Assessment. As part of the environmental assessment, a basic social assessment
will need to be conducted by the successful bidder, to ensure access for those households and
businesses above and below the Industrial Zone and surrounding the access roads. An environmental
management plan (EMP) would be developed to manage and mitigate any potential negative
environmental impacts posed by the development and operation of the New Facilities. The developer
will be responsible to ensure full compliance with the EMP and any other conditions imposed by
the Government of Pakistan.

6.10 Other Related Infrastructure
The detailed scope of works for other related infrastructure items, facilities and systems including
the following is presented in subsequent sections:
- Road works
- Electrical works - Street/Road Lighting System
- Information and Communication Technologies
- Gas Supply System
- Firefighting system
7. ROAD WORKS
7.1 Development Briefing
The developer will design and build all the infrastructure works including the road network for the
project. The road works will include the following components:
• An external connection from N-5 with intersection to Dhabeji Industrial Zone of 2.2 km with 36.6
m wide Right-of-Way (R.O.W) to be designed for the heavy traffic load as per project requirements
by following the NHA standards with roundabout at the 2nd Entrance of Zone at NTDC Grid Station
location in Phase-1 of Project. A typical cross section is given in Annexure: 7.13 for reference
purpose.
• The internal roads are divided into arterial, collector and local roads. External connection will link
with arterial roads which will facilitate the collector roads and then to local roads.
• The R.O.W vary with classification and types of roads and shall follow R.O.W width: arterial roads
60m wide, collector roads of 40m and local roads 30m wide whereas the local parking and residential
roads would be of 25m and 20m width.
The Cross section of proposed roads are attached as an
• All the roads shall comprise all the standard features like paved structure for vehicles, sidewalks,
utility corridors, storm drainage system, street lighting, allied works, etc.
• Suitable structure should be proposed for the roads crossing nala or any storm water channel.
• In some sections, retaining wall should be considered to maintain nala width and to provide retention
at locations with major level difference.
It is the responsibility of developer to incorporate all the features in the road design as per given
road standards and criteria with compliance of all the utilities.
7.2 Design Standards
The following standards shall be used for the design of Road network for Dhabeji Industrial Zone:
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Geometric Design
A policy on Geometric Design for Highways and Streets (2011 Edition) published by American
Association of State Highway and Transportation Officials (AASHTO).
Pavement Design
• AASHTO Guide for the Design of Pavement Structures – 1993, and
• The Overseas Road Note –31: A Guide to the Structural Design of Bitumen Surfaced Rods in
Tropical and Sub-Tropical Countries” published by Transport Research Laboratory (TRL), UK.
The Pavement designs shall be carried out as per AASHTO Guide with load factors from NTRC Report
and the design will be further verified with the mechanistic design methodology. The pavement design
shall be based on traffic volume after analysis of traffic demand as per expected growth of the industrial
zone.
Materials and Testing
• ASTM - American Society for Testing and Materials.
• AASHTO – American Association of State Highways & Streets Transportation Officials
Structure Design Standards
• AASHTO LRFD
Loading Criteria:
• West Pakistan Code of Practice for Highway Bridges 1967 and requirements of NHA.
Seismic Design:
• AASHTO analysis and design with latest Seismic zoning map for Pakistan as per revised current
Client/GoS seismic parameters.
Traffic Control Devices
• A Manual of Uniform Traffic Control Devices published by Highway Safety Wing, Ministry of
Communications, Government of Pakistan.
Cross Sectional Elements
The project comprises of industrial units and factories, which directly involve the use of heavy vehicles
for loading and unloading of goods. There should be sufficient parking facilities and waiting areas in
the cross sections to provide uninterrupted movements.
7.2.1 Width of Travelled Way (Lane Width)
At mid-blocks, a standard lane width of 3.65m should be adopted in all types of corridors excluding
all the provision like shy, apron, chevron etc., where at intersections, they may vary as per standards
for smooth transition.
7.2.2 Median
Medians should be provided on wide roads especially in arterial road for greenery and plantation to
enhance aesthetics and sustain the environment. In lengthy mid-blocks, these medians may need
sufficient openings to provide access to connecting roads.

7.3 Curbs
While designing cross sections, the curbs should be properly incorporated keeping the road
classification and type of land use. Local urban streets normally are designed with curbs to allow
greater use of available width and for control of drainage, protection of pedestrians and delineation
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for safety of vehicles. The curb should be 100mm to 150 mm (4 inches to 6 inches) high, depending
on drainage considerations and traffic control.
7.4 Cross Slope
The standard pavement cross slope should be considered for proper drainage of storm water on roads
with curb and without curb. These cross-slopes have variable range depending on the type of road,
normally it range from 1.5 to 2 percent on paved surfaces and 2 to 4 percent on unpaved surfaces.
7.5 Super elevation
Super elevation on horizontal curves may be advantageous for urban streets traffic operations in
specific locations, but in built-up areas the combination of wide pavement areas, proximity of
adjacent development, control of cross slope, profile for drainage, frequency of cross streets and other
urban features make the use of super elevation undesirable. Generally for urban roads, the parameters
are defined in relation with super elevation of 02 percent.
7.6 Sidewalks
The sidewalks should be provided on both sides of local streets/major roads to facilitate the
pedestrians. These footpaths may be used as utility corridors if required. The width of sidewalks shall
be designed based on volume of pedestrian will use that street but it should not be less than 1.20
meter.
7.7 Cul-de-Sacs and Turnarounds
These are turnarounds at the end of the dead end streets to provide convenient turning to vehicles.
The master plan should avoid the close end streets as much as possible to prevent the disturbance of
heavy vehicles.
7.8 Provision of Utilities
In addition to the primary purpose of serving vehicular traffic, roads also often accommodate public
utility facilities within the road right-of-way. Use of the right-of-way by utilities should be planned
to minimize interference with traffic using the road.
7.9 Geometric Design Standards
The main Geometric Design Standards for the DIZ Project as per AASHTO Guide for Geometric
Design of Highways and Streets - 2011 are shown in Table 7.9:
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Table 7.9: AAHSTO 2011 Geometric Design Standards
Road Type
S.No.

Parameters

Unit
-

WB-50

Collector/
Local
WB-50

kph

50

30

%
V:H
%
%

2+2
3.65
2.50
4~8
1.20
(min.)
1.0~2.0
1:2
3
0.2

2
3.65
2.50
2~6
1.20
(min.)
1.0~2.0
1:2
3
0.2

%

4

4

Arterial
1
2

Design Vehicle
Design Speed (Min. turning radii to be
provided accordingly)

3
4
5
6

No. of Lanes
Lane Width
Shoulder
Median width

no
m
m
m

7

Sidewalk

m

8
9
10
11

Cross fall of carriageway
Embankment Slope
Maximum Grade
Minimum Grade

12

Maximum rate of super elevation

7.10 Design of Intersections and Roundabouts
Intersections
Intersections, including median openings, are designed with adequate intersection sight distance, also
intersection areas are kept free of obstacles. To maintain the minimum sight distance, restrictions on
height of embankment, locations of buildings, on-street parking and screening fences are kept in
consideration.
Intersecting streets are designed in such a way that most of them meet at approximately at 90-degree
angle. The alignment design is adjusted to avoid an angle of intersection of less than 60 degrees. The
intersection and approach areas where vehicles are stored while waiting to enter the intersection are
designed with a relatively flat grade.
The design standards recommended by AASHTO are considered for the design of intersections
making them compatible for the movement of vehicles. The additional provision at these locations
includes the extra paved surface with signs and markings and channelization.
Roundabouts
A roundabout can be provided on any class of road where at-grade intersections are permissible. The
principle objective of roundabout design is to secure the safe interaction of crossing traffic streams
with minimum delay.
Traffic Signs and Pavement Markings
Traffic signs and pavement marking are an essential provision, which act as a means of
communication between the road and road users. Geometric design of streets should include full
consideration of the types of the traffic control devices to be used, especially at the intersections
Page 81 of 114

where multiphase and actuated traffic signals are likely to be needed. Informatory, regulatory and
warning signs shall be provided at appropriate locations. The fixing and foundation details for sign
post shall be designed and submitted for approval. The pavement marking includes lane marking,
pedestrian crossings and direction arrows. Details of their dimensions and colours shall be prepared
for approval.
Technical Specifications:
The National Highway Authority (NHA), Ministry of Communications, Govt. of Pakistan, General
Specifications 1998 shall be used as Technical specification for the construction items covered
therein. All the bidders are instructed to obtain NHA Specifications 1998 from the NHA. The Roads
Cross sections for Roads Works are provided in a separate volume as Annexure 7.13.
Those construction items which are not covered in above specification or not specified elsewhere in this
RFP shall be proposed by bidder.
8. PUBLIC HEALTH ENGINEERING WORKS
8.1 Design standards:
The developer shall follow the established local & international standards for designing of wet utilities and
for selection of construction materials. These include, but not limited to the following:
• National reference Manual (NRM)
• Sindh Building Control Authority (SBCA) Bye-Laws
• Water & Sanitation Authority(WASA), Lahore
• Federal Highway Administration (FHWA)
• American Water Works Association (AWWA)
• International Organization for Standardization (ISO)
• British Standards (BS)
• American Society for Testing and Materials (ASTM)
• American National Standards Institute (ANSI)
8.2 Water Supply
a. Water supply connection to the project area shall be provided by Karachi Water & Sewerage Board
(KW&SB).
b. In the event of non-availability of filtered water supply due to unavoidable circumstances, each
industry within the zone, has to make alternate arrangements for water treatment to desired level at
its own cost.
c. The preliminary water demand is estimated as 10 UK MGD, however, the contractor must
recalculate and verify it based on the type of industrial, residential, institutional, commercial usages
and will communicate it to KW&SB. The developer shall determine alternate sources of water if
the estimated water requirement exceeds the volume provided by KW&SB.
d. At the connection or tie in point of external water supply, a balancing reservoir with pumping
station shall be provided. Whole project area shall be divided into different zones and provided
with a separate overhead tank to gravitate water to its zones. These overheads shall be fed by
balancing reservoir.
e. The volume of balancing tank & overhead tanks shall be decided considering smooth operation of
pumps, water demand requirement and cost effectiveness, however, the minimum volume shall be
30% for balancing tank and 10% for overhead tanks of total water demand. The tanks shall have
compartment and back wash mechanism for easy maintenance.
f. For emergency storage, each industry should have underground tank with minimum storage
capacity of 2 to 3 days.
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g. The controlling & operation of pumps shall be based on pressure. Each zone’s overhead tank and
each industry underground tank shall have float ball valve to avoid overflow & to maintain pressure
within the network.
h. The contractor shall carryout network analysis and development of water supply computer model
for proposing implementable / feasible / operational sub division (zones) of water supply network.
Each sub division / zone may be divided into metered districts and sub districts. The following
criteria should be considered by developers during the hydraulic analysis for network design:
- Distribution network should be designed as per the demand of each plot/ property/ area.
The developer had to lay the pipe from a convenient place so that the required pressure
should be maintained in entire area.
- High Density Poly Ethylene (HDPE) shall be used. The pressure rating of pipes shall be
determine based on system design requirement, however, the pressure rating for
transmission and distribution network shall not be less than PN-12.5 bar and PN-10 bar
respectively.
- Pipe diameter must be calculated as per design requirements but in no case be less than 3
inches,
- Minimum velocity must be maintained at 2.5 ft/s and maximum velocity must not exceed
8ft/s.
- Minimum pressure must be maintained at 20 psi and maximum pressure in the system must
not be greater than 60 psi.
- Zoning and pressure control of the network if applicable should be considered.
- The network layout should consider looping the system wherever possible for better water
circulation and system reliability.
i.
j.
k.
l.
m.

n.
o.

p.

Concrete thrust blocks behind every tee, bends & reducers shall be provided.
The pipeline shall have double acting air release valve and washout valve at the highest and lowest
elevation, respectively.
Butterfly valves and gate valves shall be provided at regular intervals for maintenance and
operation of the pipeline during the life of the project.
Water hammer analysis must be performed in computer modeling software and software must be
run according to the possible worst case scenario like power failure and first pump run.
Check valves, air-vacuum and air relief, pressure reducing and regulating valves, surge tanks,
backflow preventers and any other valve that is required as per the water hammer analysis and
detailed design analysis, must be designed as per the relevant standards.
Cross structures must be taken into account before laying the pipeline. For example crossings
include natural drainage streams crossings, road crossings and existing utilities crossings.
After completing the laying, jointing of pipe line, water metering testing has to be done,
commissioning and trial run. The repairing of bursting and leakage of pipeline shall be repaired
immediately. Pipeline carrying potable water shall be suitably disinfected before commissioning.
Pumping facilities with all electro-mechanical components must be for a period of 15 years while
provision of modification and expansion must be included. Location of pump station must be
finalized after detailed soil investigation report.

8.3 Sewerage System
a. Sewerage system shall be design as per topography to make the best use of existing gravity falls
across the site.
b. Sewage collection network must be provided phase wise and consideration shall be given to the
likely flows following the initial stages of construction so that self-cleansing velocities are attained
at times of peak flow each day.
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c. Consideration should be given to the likely form and method of construction as a consequence of
depth and other factors such as nature of ground, groundwater and the proximity of foundations,
services, etc.
d. The route and depth of a new sewer shall take account of land where there is a possibility of future
development.
e. Steep gradients/high velocities shall be avoided to reduce problems of turbulence and the
consequent gas/odor release and increased corrosion potential.
f. Adequate access provision for maintenance, sewers shall be laid out in straight lines, as far as is as
practical.
g. The following criteria should be considered during the hydraulic analysis for sewerage network.
- UPVC pipe up to 16” or commercially available sizes shall be used. For Diameters above 16”,
GRP pipe shall be used.
- The pressure rating will be determine as per design requirement. At minimum uPVC pipe shall
be of Class B and GRP pipe shall be of SN 5000.
- Sewage demand shall be estimated as 80% of water demand and infiltration losses shall also
be included separately.
- Pipe diameter shall not be less than 8 inches.
- Self-cleansing minimum velocity must be maintained at 2.5 ft/s while maximum velocity must
not exceed 8 ft/s.
- The design depth of flow shall be 0.7 of the pipe diameter at peak flow to allow room for gases
produced.
- Minimum flow shall be considered to avoid sedimentation and achieve self-cleansing
velocities.
- Maximum flow shall be able to clear sedimentation.
Following are the integral components of Sewerage system.
i.
Collection Network – Each and every property to be connected for wastewater / sewage
with the collection network. Collection network with adequate diameter should be design
and lay parallel to road in the ROW. Manholes and Inspection chambers to be provided at
appropriate locations as per standard practice.
ii.
Trunk Main – All laterals of collection network should be connected to the treatment plant
through the trunk main. Trunk main pipeline has to be adequate in diameter with manholes
and chambers.
8.4 Common Effluent Treatment Facility / Plant (CETP)
a. A Common Effluent Treatment facility of adequate capacity shall be established to process all the
effluents let out from units. Design and construction of Common Effluent Treatment Facility should
be made as per EPA rules and regulations. Wastewater should not discharge into natural stream,
river without treatment.
b. The quality of treated water must be according to the National Environmental Quality Standards
(NEQS) and according to the applicable rules and regulations.
c. The minimum design life various items of CETP shall be as follows
i.
Pipeline
60 years
ii.
Civil structure
30 years
iii.
Pumps
15 years
iv.
Mechanical & Electrical components 15 years
v.
Instrumentation
05 years
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Prior to the selection of type of technology or process of CETP, the developer shall consider the
following aspects;
- Estimate the amount of effluent to be generated, its quality, and rate of flow, peak flows and
any other characteristics that are to be considered in the design of safe disposal system.
- CETP shall be designed for secondary & tertiary level treatment while primary level
treatment shall be done by each industry prior to disposal in sewage network.
- CETP shall be robust, must meet quality, legal & other regulatory requirement.
- Whole life cost calculations shall be performed, including a full breakdown by treatment
element to justify their process selections.
- Allowance for the expansion and upgrading of facility necessary to accommodate the
envisaged increases in flows and loads over the development period.
- All process design shall be to best current practice. Where innovative designs are suggested,
these are to be justified in terms of cost, performance, operability and environmental
performance.
- Provision for an emergency bypass should be incorporated for all process units.
Based on the demand, treated wastewater should be stored with adequate quantity to supply for
gardening / landscaping / prospective users. However excess quantity of treated water should be
discharged to natural streams.
Suitable arrangement shall be made for utilizing the treated water for gardening, landscaping,
washing, firefighting, flushing purpose.
8.5 Storm Water Management System
a. The storm water shall be managed by considering all the hydrological and hydraulic parameters
that may affect the project area. While maintaining the natural pattern for hydraulic design,
adequate design of crossing structures based on hydrological analysis.
b. The developer shall perform the following tasks but they shall not be limited to;
- Preparation of hydrology report, including the rainfall frequency analysis with data of past
30 years.
- Design of culverts, bridges or any crossing structure according to the return period specified
in the engineering design manuals and literature available.
- Estimate the amount of storm water drainage generated, considering historic storm and
cyclone patterns in the area, quality of the storm water, intensity of flow, peak discharge,
and other characteristics of the storm to analyze flood protection from the creek as well.
- Developer would carry out hydrological and hydro geological study for the whole project
and especially provide management strategies/hydraulic design for the crossing of major
streams that are crossing the project area.
- The strategies for rainwater harvesting must also be incorporated in the buildings and
provision of storage ponds (if required) for rainwater harvesting must also be installed for
reuse of storm water in landscaping or cooling tower of industries.

Technical Specifications:
The Technical Specifications for Public Health Engineering Works are provided in a separate volume as
Annexure 8.6.
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9. ELECTRICAL WORKS - STREET/ROAD LIGHTING SYSTEM
9.1 Design Objective
The Street/Road lighting system & Pipes and Manholes network to accommodate 11kV MV cables for
Dhabeji Special Economic Zone should be designed considering the reliability, cost and ease of
maintenance. The design provided by the bidders will be evaluated technically and financially. Ultimately
the best technical and economical solution will be adopted for implementation.
9.2 Road/Street Lighting
a. The road lighting system within the development shall be designed to BS EN 13201–2:2015. CIBSE
and IESNA standards to be followed for illumination levels.
b. The Electrical and related work shall be carried out in accordance with the BS, IEC and IEE Rules and
Regulations as adopted in Pakistan.
c. The main consideration in road lighting design is the type of poles and light fixtures. The pole shall be
octagonal galvanized and the height based on road width. Pole spacing is based on height of the pole.
d. The Light fixture shall be LED type, optical compartment shall be IP 66 or higher and the control gear
compartment shall be IP 44.
e. 3-Phase, 11kV/400V Distribution transformers rated 25kVA, 50kVA and 100kVA to be provided at
appropriate locations to supply power to feeder pillars/LCPs.
f. Underground Main 11kV XLPE insulated armoured cable to be laid from Grid station/Utility end to
Street lighting distribution transformers the voltage grade for the cable to be 15kV and shall be designed
in compliance with IEC 60502. The cable used shall be of high conductivity stranded electrolytic
copper.
g. Outgoing circuits to feed the road lights from feeder pillars/LCPs shall be of 4C armoured case loop
in/loop out to individual columns. Feeder pillars/LCP shall be provided with time switch / photo cell.
h. Outgoing circuits of street lighting need to be ground by providing proper earth rod.
i. All feeder pillars/LCPs to be grounded to achieve the resistance level as per relevant codes and
standards.
j. Maximum allowable voltage drop between power take-off point at Distribution transformer and load
shall comply with IEE Wiring Regulations, 17th Edition which recommends not more than 5%.
k. All cables and wire conductors shall be of copper. Conductors shall be of single core or multicore
l. Feeder pillars shall be floor standing type and shall have adequate internal space for ease of installation
and maintenance.
m. The feeder pillars shall be manufactured to a minimum rating of IP-54.
n. Road crossing sleeves shall be provided for laying of power cables with appropriate sizes.
o. Foundation for lighting poles and feeder pillars shall be designed considering the weight of equipment
and to meet the structural requirements.
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9.3 Laying of Pipes and Manholes for 11kVcables
• A network of pipes & manholes is to be laid in ground to accommodate 11kV MV cables.
• In order to determine no. of pipes and manholes, Medium Voltage 11kV Distribution underground
system has to be designed.
• Installation of Pipes and Manholes works are to be executed according to the designed 11kV network.
• Manhole to Manhole distance for straight run should be 60 to 80 meters (approximately) whereas
manholes are also to be provided at all change of direction of cables.
• The design and engineering of RCC manholes shall consider certain maximum traffic loads acting on
the top cover and chamber with a sufficient safety factor. Concrete will be 4000PSI strength.
• The standard vehicle loads to be considered in the static calculations and design of manhole top cover
and chamber.
• The manhole frame shall be made of Cast iron/RCC and shall be provided with brim and props for reenforcement and fixation to the manhole shaft/neck.
• The manhole cover shall fit into the manhole frame flush with the upper surface of the frame. All covers
shall be interchangeable to fit properly into any manhole frame.
• Manhole covers in walk-ways and for carriage-ways shall be made of re-enforced concrete.
• Re-enforced concrete manhole covers shall be connected with manhole chamber by means of a chain
in order to prevent theft.
• On a proper part of the back of the cover the manufacturer's name shall be engraved.
• All iron parts inside the manhole must be hot dip galvanized.
• Size of manhole will depend upon the number of pipes running. Minimum depth of manhole shall be
generally about 1200mm or more as per requirement.
• Duct bank to be sized considering the number of Pipes.
• Concrete encasement required for all Electrical ducts.
• All Pipes located under roads, driveways, parking and other vehicular traffic areas shall be installed in
structural concrete encased duct bank with 3000PSI strength. For non-vehicular traffic areas, provide
encasement with lean concrete with 1200PSI strength.
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•
•

UPVC pipes Class-E to BS 3505 with solvent welded fittings to BS 4346 for encasement in concrete is
required.
Size of pipe to be as per cable requirement comprising of 150mm to 200mm internal dia as required.

9.4 Design Considerations for 11kV Distribution Network
•
•
•
•

•
•

•

•

Underground Distribution (Medium Voltage) system is to be designed for 11kV/400V system.
Internal distribution network at 11kV shall comprise of Room type Substations, RMUs, Transformers,
MV cables and associated accessories.
Substations are to be provided at various locations considering the electrical load. It should comprise
of 11kV switchgears and distribution transformers.
11kV switchgears to be provided as per IEC 62271-2019 and K-Electric Standards. The switchgear
should comprise of 3 compartments:
- VCB compartment
- Control and protection auxiliaries compartment
- Bus-bar compartment.
Distribution transformers shall be oil immersed naturally cooled 3-Phase and compliant to BS 171/ IEC
76 with voltage ratio at no load to be 11kV/415V.
12kV rated Outdoor type RMUs shall be provided to inter connect the MV cables and substation
switchgears and have provision to supply power to industries at 11kV. All RMUs shall be 3 or 4 ways
subject to the requirement and must be extensible on both sides.
The RMUs shall be open able type and comprise of SF6 breaker, CTs, bus bars, protection relays and
all other associated accessories. RMUs must be fully type tested according to IEC 60298.
For internal distribution, MV cable to be used which shall be XLPE insulated with voltage grade 15kV
and should comply IEC 60502. The cables used shall be of high conductivity stranded electrolytic
copper.
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9.5 Laying of Pipes and Manholes for 11kVcables
A network of pipes & manholes is to be laid in ground to accommodate 132kV cables along with the
cable trench area in Road ROW for accommodating the heavy industrial demand regarding the 132 KV
cable to easily stream in utility corridor with other utilities, so the developer provide spacing in the
masterplan with heavy industrial area plan having the 132 KV cable corridor in Roads ROWs.

9.6 Technical Specifications:
The Technical Specifications for Electrical Works including Street / Road Lighting System are provided
in a separate volume as Annexure 9.3

9.7 Lease of 02 Acre of Land
The Developer shall lease two (02) acres of land to NTDC/SEZMC for a period of fifty (50) years
commencing from the Effective Date, at a nominal rent of PKR 100, for the development of infrastructure
for facilitation center/provision of utilities in Dhabeji Industrial Zone.
10. INFORMATION AND COMMUNICATION TECHNOLOGIES
10.1 Project Overview
To provide the infrastructure of Information & Communications Technologies (ICT) which is the
convergence of audio-visual and telephone networks with computer networks through a single-cabling
system called the GPON. ICT is vital for the successful operation of the industries within Project Site. To
establish the communication network within the Zone, the role of following is essential:
The ICT infrastructure of the Zone comprises of external connection and internal network of Optical Fiber
Cable (OFC). Voice and data connection over last mile on optical fiber from the Industrial Zone units to
service providers Point-of-Presence (POP) and internal work within Industrial Zone passive works only.
This basic passive network will facilitate service providers to utilize laid optical fiber cable throughout the
Industrial Zone for the provisioning of triple play services on optical fiber.
10.2 External Tie in Connection
The Tie in connection for Fiber is to be feed from Gharo PTCL exchange considering Fiber connectivity
for GPON for the Zone which is approximately 11.5 Kilometer. Contractor to ensure the route layout prior
to execution.
This shall include the required network active & passive components, and their installation, configuration
and testing services.
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10.3 Scope
•
Provide and install all necessary Gigabit passive optical network (GPON) infrastructures
complying with the latest standards and technology.
•
Provide optimized redundancy network solution for passive components.
•
Conduct all tests and report test results.
10.4 Standards for GOPON Technology
Using ITU-T (Telecommunication standardization Sector of ITU). Recommendation of ITU-T G.984.1.
Fiber Distribution Network (OFDN) is based on GPON triple play technology Fiber-To-The-Home (FTTH)
provisioning with additional dark fibers in external ring of the Zone, which can be made available to
commercial area, therefore, the ICT network should be designed in such a way that it has the following
features:
•
•
•
•
•
•
•
•
•
•

High bandwidth availability
Internet / data security
Route protection
Redundancy
Reliable & scalable technology
Almost neutral technology to keep competition alive
Easy to maintain and troubleshoot network
Environmental protection
Cost effective
Future proof

10.5 CCTV Video Surveillance
The Internet Protocol (I.P) Surveillance Security System should be flexible and fool proof with high quality
video surveillance. Video cameras can be installed on the outer and inner peripheral walls, vehicular entry
and exit points, building entrances, public areas and roads and the surveillance can either be based on wired
(Fiber) I.P networks or a combination of both. In this technology, digital video is compressed and streamed
across standard Ethernet networks using Internet Protocol, using cable (fiber).
Deployment of latest IP based High Density (HD) camera 2) Remote monitoring from central office 3)
High Speed Data Management 4) Intelligent Security System using advance software’s 5) Precise camera
direction control 6) Deployment of Under Vehicle Surveillance System
10.6 Security Infrastructure
The security system of the Industrial Zone has to be studied in several phases. The location, type and size
of development influence the extent and method of protecting a development from safety hazards and
security threats. Security will have to be part of the detailed development of the various zones. The
following design parameters will be adopted:
•
Boundary wall
•
Watch towers
•
Entrance gates
•
Electronic surveillance
•
Control Room and CCTV cameras

10.7 Technical Specifications:
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The Technical Specifications for the above Information and Communication Technologies (ICTs) are
provided in a separate volume as Annexure 10.7 (A).
The Technical Specifications for the above CCTV are provided in a separate volume as Annexure 10.7 (B).
11. GAS SUPPLY SYSTEMS:
a. The scope of work includes design, supply, installation/ erection, testing & successful
commissioning and handing over to Client/GoS, the complete Natural Gas Pipeline network after
Town Border Station (TBS).
b. Collection of data at site and carrying out detailed engineering, residual engineering for piping
system including terminals and crossings in accordance with design basis, codes & standards and
project specifications provided.
c. Contractor shall procure and supply all materials other than SSGC supply pipeline, customer
Metering Skids, required for permanent installation of pipeline and piping system in sequence and
at appropriate time. All equipment, materials, components etc. shall be suitable for the intended
service.
d. Contractor shall procure all materials, components, equipment, consumable etc. required for
successful completion of pipeline system. Contractor shall also procure and supply spares required
for pre-commissioning and overall commissioning/start up as recommended for all items supplied
by him as per specifications provided.
e. The following shall be provided by the contractor as minimum:
i. Main Gas main Network sized appropriately to accommodate the industrial Gas demand as
indicated in the Report
ii. Main Pressure Regulating and Metering station
iii. Air of Water-cooled Gas boosting station sized from Industrial Demand.
iv. Isolation Valves for the Gas network
v. Isolation valves for each plot
vi. Tapping connection and coordination of Tapping point with Local Gas authorities.
11.1 Gas Demand
15 MMCFD will be provided by the GoS at door step, other than demand of industrial users increase
after completion of zone as per actual conditions developer will recalculate and evaluate gas demand
requirement of industries and arrange by him/her self for fulfillment of industrial zone gas
requirement. If the demand of Gas increases the developer will bear all aspects including external
and internal arrangements.
11.2 External Tapping Point
Tapping point from main high pressure line shall be such that it can cater to the peak gas demand
flow rate and pressure required for this Industrial Zone. Gas pipe diameter shall be sized to ensure
that it can cater the peak gas flow rate.
Contractor to ensure the right of way from high pressure gas pipelines passing beside the national
high way and the construction of Town Border Station (TBS) within the plot boundary, prior to
construction and laying of internal layout.
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11.3 Distribution of Gas Piping
Natural gas shall be supplied to every customer (residential, commercial, warehouses, power
generation, light, medium and heavy industries) in the Zone at their plot. A gas connection with
isolation valve shall be provided by the contractor for every plot. Gas sub meter for every plot along
with dual pressure regulator shall be installed by the End used themselves.
11.4 Minimum Pressure Requirements
A minimum of 25 Psi shall be provided at remote outlet connection. Contractor shall size the gas
network to ensure that the minimum pressure of 25 psi is available to remote connection.
11.5 Gas Compressor/Booster Stations
Since the incoming pressure at Tie in point is NOT confirmed as per given volume of Gas 15
MMCFD promised by GoS , if the available pressure ( by SSGC) is less than the required pressure
then a compressor station shall be required to boost the gas pressure to ensure adequate pressure
available for all industrial connections.
A Compressor station shall be installed at Dhabeji industrial zone along with a pipeline route for
distribution of gas to Dhabeji industrial zone after input from Local Gas distribution company
(SSGC). If the demand of Gas changes or remain the same as of 15 MMCFD then it’s the
responsibility of SSGC to maintain the pressure for all industrial enterprises in Dhabeji industrial
zone.
11.6 Piping Material:
Polyethylene PE-100 PN-16 pipes Pressure pipes and fittings as per DIN 8077-8078 and conforming
to PS: 3580:1994, ISO 4437:1996, DIN 8075, ASTM D2513 shall be used for gas pipe distribution
system.
Seamless sch. 40 Pipes as per ASTM A53 can be used with proper protection from corrosion but
should be avoided.
11.7 Gas Network Isolation Valves:
Gas isolation valves shall be provided along their entire length of the gas system. The valves shall
be evenly placed throughout the gas network but not less than 1 km interval. The main isolation
valves shall be installed above ground by making a ‘U’ connection with a bypass valve.
In addition to main valves, all connections to plots shall be provided with an isolation valve. The
end user shall install secondary metering and pressuring regulating station at in his plot prior to
connection to main gas network.
11.8 Gas Network Modelling:
The gas network shall be design as per IFGS International Fuel Gas Code 2019 and SSGC gas
distribution guidelines.
The velocity in gas lines should be less than 60 to 80 feet/sec to minimize noise and allow for
corrosion inhibition. A lower velocity of 50 feet/sec should be used in the presence of known
corrosives such as CO2. The minimum gas velocity should be between 10 and 15 feet/sec, which
minimizes liquid fallout. Gas velocity should be calculated according to the specified standards.
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11.9 Gas Network Stress Analysis:
The gas network stress analysis shall be carried out by the contractor. Pressure and temperature as
well as other operating conditions such as bending and expansion shall be evaluated by the
contractor.
11.10 Gas Network ROW (Right Of Way):
Contractor shall only use the allocated Right of Way (ROW) for distribution of gas piping. The
access roads shall only be used for crossing and temporary connections.

11.11 Technical Specifications:
The Technical Specifications for the above Gas Supply System are provided in a separate volume as
Annexure 11.11
12. FIRE FIGHTING SYSTEM:
The scope of work includes design, supply, installation, testing & successful commissioning and
handing over to client/GoS, fire-fighting system of stand-alone post type hydrant connected to water
supply network, complete in all respects.
a.

The work shall be executed as per provided specifications. These specifications shall be read in
conjunction with the General Conditions of Contract & Additional Conditions of Contract.

b.

The contractor shall make his own arrangements for utilities (water, power etc.) required during
construction, fabrication, erection & test run etc.

c.

Collection of data at site and carrying out detailed engineering, residual engineering for piping system
including terminals and crossings in accordance with design basis, codes & standards and project
specifications provided.

d.

Contractor shall procure all materials, valves and components etc. required for successful completion
of pipeline system. Contractor shall also procure and supply spares required for pre-commissioning
and overall commissioning/start up as recommended for all items supplied by him as per specifications
provided.

e.

The following shall be provided by the contractor as minimum.
i. 02 Way stand-alone post Type External Fire hydrants system.
ii. Isolation valve (shut-off valve) for hydrant.

12.1 Design codes
The contractor shall design the external fire hydrant system as per below mentioned standard and
specifications:
1) NFPA-24 Standard for Installation of private fire service mains.
12.2 Fire reserve
Fire water reserve for four (4) hours of pump flow rate shall be provided in the facility as per NFPA
requirement for Industrial Zones. A total Fire Reserve of 380,000 gallons shall be considered on
site.
12.3 Fire hydrants
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Contractor shall provide 2 way post type Fire hydrants at 90 meters interval throughout the facility.
All fire hydrants shall be UL and FM as per details provided in firefighting specifications.
Fire hydrants shall be approved type and shall have a minimum 150mm connection with the mains.
Hydrant outlet threads shall have NHS external threads as per NFPA 1963.
Hydrants vulnerable to mechanical damage shall be provided with protection barriers.

12.4 Hydrostatic testing
Pipe fittings and other components shall be hydraulically tested at a minimum pressure of 300 psi
or 50 psi greater than the system pressure (whichever is greater) for a duration of 2 hours. The testing
procedure shall be as per NFPA-24 (10.10.2.2)
12.5 Piping material
Polyethylene PE-100 PN-20 (SDR-9) pipes Pressure pipes and fittings as per DIN 8077-8078 and
conforming to AWWA C 906 used for water supply distribution.
Polyvinyl Chloride (PVC) Schedule 80 Pressure pipes and fittings conforming to AWWA C 900
used for water supply distribution.
12.6 Technical Specifications:
The Technical Specifications and scope for the above Fire Fighting System are provided in sections
12 and 12.1 Design Codes.

*TECHNICAL & ELECTRICAL SPECIFICATIONS
1

ANNEXURE - 8.6: PUBLIC HEALTH ENGINEERING WORKS

2

ANNEXURE - 8.6: PUBLIC HEALTH ENGINEERING WORKS

3

ANNEXURE - 9.3: ELECTRICAL WORKS – STREET/ROAD LIGHTING WORKS

4

ANNEXURE - 10.7(A): INFORMATION AND COMMUNICATION TECHNOLOGY

5

ANNEXURE - 10.7(B): CCTV

6

ANNEXURE - 11.11: GAS SUPPLY SYSTEM

*Annexures attached after the PPP Agreement
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7

ANNEXURE – 7.13: ROADS CROSS
SECTIONS

SCHEDULE I – OPERATIONS AND MAINTENANCE
GENERAL CONDITIONS
1.

ARTICLE 1 - Overall Description of Services to be provided by the Developer during the
operations and maintenance of the Industrial Zone

1.1.

The Developer shall operate and manage the overall Facilities in zone
(a)
(b)
(c)

1.2.

General Requirements
(a)
(b)

1.3.

Maintain the overall facilities and develop a comprehensive maintenance management
program for any new facilities as and when required;
Develop and manage programs to train and advance the skills of the Developer’s personnel;
and
Except as otherwise provided, carry out all management, financial and administrative
responsibilities.

The Developer shall submit plans and programs for their review and approval of the
Authority
The Developer at his expense shall implement the plans and programs.

New Technologies, Regulatory Matters and Corporate Communications
The Developer shall advise, assist and provide technical expertise to the Authority in all matters
relating to:
(a)
(b)
(c)

New technologies available in the marketplace in respect of the Developer and the
Authority’s activities and responsibilities;
New legal requirements if any that would apply to industrial zone in Pakistan; and
Media relations and issues.

2.

ARTICLE 2 - Obligations of Developer during operation services

2.1.

Developer, as well as their subcontractors, shall comply with the following obligations
(1)
(2)

(3)
(4)
(5)
(6)

To adhere to all Applicable Laws;
To monitor the activities of all industrial zone enterprises in accordance with all
Applicable Laws, as well as with the industrial zone internal operating rules and
procedures, including those rules and procedures related to health, safety, and
environmental matters, and to notify the Authority of any industrial zone enterprises
statutory or regulatory violations or non-compliance;
To operate the industrial zone in a reasonable commercial manner in conformity with all
Applicable Laws, consistent with long-term sustainable economic development goals;
To maintain at all times all physical infrastructure and building works in fully operational
condition;
To provide reasonably equal treatment to, and avoid discrimination against, any
industrial zone enterprises.
To set fees for any utilities or other basic services provided in the industrial zone in
conformity with reasonable commercial considerations as regulated by Applicable Laws;
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(7)
(8)

To promote the industrial zone in coordination with the Authority both nationally and
internationally;
To submit to the Authority an annual report that may provide the following information
for the designated industrial zone:
(a)
(b)
(c)
(d)

(9)

Industrial zone investments undertaken during the preceding calendar year and the
investments projected for the forthcoming calendar year;
Number, size, employment, investment, and business activities of all industrial zone
enterprises;
Area of industrial zone land under operation and the onsite infrastructure
constructed thereon;
Other information deemed relevant by the Authority.

To submit to the Authority on a quarterly basis a report that provides the following
information for the designated industrial zone for each calendar month of industrial zone
operation:
(a)
(b)
(c)
(d)

Employment statistics, including the number of female workers employed;
The volume and value of all industrial zone exports;
The volume and value of all other industrial zone sales, including all sales made to
another industrial zone customs-controlled area, as well as any sales made within;
The total monetary value of investments in the designated industrial zone.

(10)

To adhere to the performance requirements of the operation schedule for the industrial
zone as prescribed by the Applicable Laws.;

(11)

To provide the level of technical training to those Pakistani workers employed by the
Developer as provided under the Applicable Laws;

(12)

To comply with the environmental and labour obligations.

(13)

To keep all company books, records, accounts, and financial statements in conformity
with international financial reporting standards as subject to audit under Applicable
Laws;

(14)

To maintain all facilities and On-Site Infrastructure in good working order in accordance
with all Applicable Laws;

(15)

To pay all required fees, taxes, or any other dues owed to any Competent Authority;

(16)

To carry out any administrative function in the industrial zone that is delegated by the
Authority, in accordance with Applicable Laws;

(17)

To provide adequate security at the perimeter and common areas of the designated
industrial zone; and

(18)

To comply with any other obligation under Applicable Laws.

3.

ARTICLE 3 - OPERATIONS AND MAINTENANCE

3.1.

Operation, Maintenance and Safety of the Industrial Zone Facilities and Services
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(1)

(2)

The Developer shall operate and maintain the industrial zone in accordance with PPP
Agreement either by itself, or through outsourced operations & maintenance contractor
and if required, modify, repair or otherwise make improvements to the industrial zone to
comply with the provisions of Applicable Laws and Applicable Permits, and conform to
good industry practices.
The operations and maintenance hereunder shall include but not be limited to:
(a)

(b)
(c)
(d)
(e)

(f)

(g)
(h)
(i)
(j)
(k)

(3)

(4)

3.2.

Ensuring optimal operation and maintenance of the industrial zone, in accordance
with the Specifications and Standards, throughout the Developer period, either by
performing the operation and maintenance itself or by making durable, effective
and permanent arrangements for due performance of the operation and maintenance
obligations by third party(s);
Collecting and appropriating the fees from the industrial zone.
Complying with the Safety Standards.
Carrying out periodic preventive maintenance of the industrial zone;
Undertaking routine maintenance including prompt repairs of potholes, cracks,
joints, structures, buildings, pavement lighting, road signs, electricity lines, gas
network, telephone lines, water facilities, sewage system and other public amenities
on the site;
Undertaking major maintenance such as resurfacing of roads, pavements, repairs to
structures and buildings including repairs and refurbishment of other infrastructure
and industrial zone facilities;
Preventing, with the assistance of concerned law enforcement agencies, any
unauthorized use of the Site;
Preventing, with the assistance of the concerned law enforcement agencies, any
encroachments on the Site;
Protection of the environment and provision of equipment and materials therefor so
that the Industrial Zone is in compliance with Applicable Permits;
Operation and maintenance of all communication, control and administrative
systems necessary for the efficient operation of the industrial zone; and
Maintaining a public relations unit to interface with and attend to suggestions from
the industrial zone enterprises, government agencies, media and other agencies;

The Developer shall promptly remove from the industrial zone all surplus construction
machinery and materials, waste materials (including hazardous materials and waste
water), rubbish and other debris (including, without limitation, accident debris) and keep
the industrial zone in a clean, tidy and orderly condition, and in conformity with the
Applicable Laws, Applicable Permits and good industry practice.
The Developer shall maintain, in conformity with good industry practice, and standards
and specifications applicable, the industrial zone facilities located on the site and forming
part of the industrial zone.

Operation and Maintenance Standards
The Developer shall ensure that at all times during the operation phase; the industrial zone
conforms to the operational and maintenance of highest standards set forth:
(1)

Maintenance Standards
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The Developer shall, at all times, operate and maintain the industrial zone in accordance
with the provisions of Applicable Laws and Applicable Permits. In particular, the
Developer shall, at all times during the operation phase, ensure compliance with the
general and specific maintenance requirements.
(2)

Repair/rectification of defects and deficiencies
The Developer in respect of operation and maintenance standards shall include repair
and rectification of the defects and deficiencies.

(3)

Emergency repairs/restoration
Notwithstanding anything to the contrary, if any defect, deficiency or deterioration in
the industrial zone poses danger to the life or property of the industrial zone enterprises
thereof, the developer shall promptly take all reasonable measures for eliminating or
minimizing such danger.

(4)

Defects and Deficiencies
All defects and deficiencies specified in this scope shall be repaired and rectified by
the Developer so that the industrial zone conforms to the operation and maintenance
standards.

(5)

Environmental Compliance
The development and all operations of industrial zone shall conform to the applicable
law and guidelines.

(6)

Safety Standards
The Developer shall ensure compliance with the safety standards set out in Applicable
Laws and Applicable Permits and conform to good industry practice for securing the
safety of the industrial zone enterprises, including those standards set out below:
(a)
(b)
(c)

(d)

Safety Standards aim at reduction in injuries, loss of life and damage to property
resulting from accidents on the Site, irrespective of the person(s) at fault.
Industrial zone enterprises of the industrial zone include staff of the Developer and
its contractors working on the industrial zone.
Safety Standards apply to all phases of construction, operation and maintenance
with emphasis on identification of factors associated with accidents, consideration
of the same, and implementation of appropriate remedial measures.
The Developer shall abide by:
(i)
(ii)
(iii)
(iv)
(v)

Applicable Laws and Applicable Permits;
Fire safety norms as per Good Industry Practice;
Usage of earthquake resistant materials and designs in accordance with
good industry practice.
Relevant standards/guidelines contained in internationally accepted codes;
Provisions of the Environmental Law
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(e)

(f)

The Developer shall make adequate arrangements during the construction phase for
the safety of workers and road users for safety in construction zones and notify the
Authority about such arrangements.
Safety measures during operation phase
(i)

(ii)

(7)

The Developer shall develop, implement and administer a surveillance and
safety programme for industrial zone enterprises, including correction of
safety violations and deficiencies and all other actions necessary to
provide a safe environment.
The Developer shall establish a Safety Management Unit (SMU) to be
functional and designate one of its officers to be in-charge.

Safety Guidelines
(a)

(b)
(c)

(d)

(e)

Safe movement: In the design, construction and operation of the industrial zone,
particular care shall be taken to ensure safety of industrial zone enterprises. This
shall include facilities for safe and efficient evacuation in case of emergency.
System integrity: In the design of power supply, circuits and equipment’s particular
care shall be taken to minimize the likely incidence of failure.
Restoration of service: The industrial zone shall be designed such that in the event
a fault occurs, a limited service can be provided within a few minutes by isolation
of the affected area or equipment, to the extent possible.
Safety management: Developer shall prepare a safety statement once in every
quarter, stating clearly the system of management of checks and maintenance
tolerances for various onsite infrastructures. The statement shall also bring out the
nature and extent of, staff training and awareness in dealing with such checks and
tolerances. Two copies of the statement shall be sent to the Authority within 15
(fifteen) days of the close of every quarter.
Safety equipment: The following equipment shall be provided in adequate
numbers:
(i)
(ii)
(iii)

Fire extinguishers and fire alarms at the appropriate locations;
Stretchers and standard first aid boxes; and
Such other equipment as may be required

(f)

Emergency: A set of emergency procedures shall be formulated to deal with
different emergency situations and the operations staff shall be trained to respond
appropriately during Emergency through periodic simulated exercises as laid down
in a disaster management manual to be prepared and published by the Developer.

(g)

Fire safety
(i)

(ii)

(iii)

To prevent fire in the industrial zone enterprises areas, the Developer shall
use fire resistant materials in the construction thereof and shall avoid use
of materials which are to some extent flammable, or which emit harmful
gases when burning.
Emergency exits should be accessible without any obstructions and the
exit doors should be kept locked in the ordinary course. The exit doors
shall be easy to open from inside the building in case of emergency.
Escape routes shall be clearly marked by arrows in the correct direction
and no cryptic symbols shall be used. In complying with the provisions of
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this Section, the possibility of poor visibility due to smoke shall be duly
taken into account. All notices and signage shall be uniform and
standardized.
(8)

Industrial zone enterprises safety and information system
(a)

(b)
(c)

3.3.

Maintenance Manual
(1)

(2)

3.4.

The Developer shall provide the client with standard manual for the facilities
required for supervising industrial zone enterprises areas, and shall provide visual
information to industrial zone enterprises. The Developer shall also provide oneway communication to industrial zone enterprises through a Public Announcement
(PA) system. Industrial zone enterprises call points should be located at convenient
locations to allow industrial zone enterprises to contact the Monitoring Unit in
emergencies.
The industrial zone enterprises information system shall comprise dynamic visual
displays and loudspeakers.
In particular, the Developer shall develop, implement and administer a surveillance
and safety programme for providing a safe environment on or about the Industrial
Zone.

At least 120 (one hundred and twenty) days prior to the commencement of the phase I
operations, the Developer shall, in consultation with the Authority, prepare a repairs and
maintenance manual for the regular and preventive maintenance of the industrial zone
in conformity with the operational and maintenance Standards, Safety Standards and
Good Industry Practice, and shall provide 5 (five) copies thereof to the Authority. The
maintenance manual shall be revised and updated once every 3 (three) years and the
provisions of this section shall apply, mutatis mutandis, to such revision.
Without prejudice to the provision of the fore going section the maintenance manual
shall, in particular, include provisions for maintenance of industrial zone on site
infrastructure and facilities and shall provide for life cycle maintenance, routine
maintenance and reactive maintenance which may be reasonably necessary for
maintenance and repair of the industrial zone on site infrastructure, including
replacement thereof, such that its overall condition conforms to Good Industry Practice.

Maintenance Programme
(1)

Not later than 45 (forty five) days prior to the beginning of each accounting year during
the operation phase, the developer shall provide to the Authority, its proposed annual
programme of preventive, urgent and other scheduled maintenance to comply with the
operations and maintenance standards, maintenance manual and safety standards. such
maintenance programme shall include:
(a)
(b)
(c)
(d)
(e)
(f)
(g)

Preventive maintenance schedule;
Arrangements and procedures for carrying out urgent repairs;
Criteria to be adopted for deciding maintenance needs;
intervals and procedures for carrying out inspection of all elements of the industrial
zone;
Intervals at which the Developer shall carry out periodic maintenance;
Arrangements and procedures for carrying out safety related measures; and
Intervals for major maintenance works and the scope thereof.
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(2)

(3)

3.5.

Safety, breakdowns and accidents
(1)

(2)

3.6.

The Developer shall ensure safe conditions for the industrial zone enterprises sand in the
event of unsafe conditions and accidents; it shall follow the relevant operating procedures
and undertake removal of obstruction and debris without delay. Such procedures shall
conform to the provisions of Applicable Laws, Applicable Permits and Good Industry
Practice.
The Developer’s responsibility for rescue operations on the industrial zone shall include
safe evacuation of all industrial zone enterprises and staff from the affected area as an
initial response to any particular incident and shall also include prompt removal of debris
or any other obstruction, which may endanger or interrupt the smooth functioning of the
industrial zone.

De-commissioning due to Emergency
(1)

(2)

3.7.

Within 15 (fifteen) days of receipt of the maintenance programme, the Authority shall
review the same and convey its comments to the Developer with particular reference to
its conformity with the operations and maintenance standards, maintenance manual and
safety standards.
The Developer may modify the maintenance programme as may be reasonable in the
circumstances.

If, in the reasonable opinion of the Developer, there exists an emergency which warrants
de-commissioning and closure of the whole or any part of the industrial zone, the
Developer shall be entitled to de-commission and close the whole or any part of the
industrial zone to industrial zone enterprises for so long as such emergency and the
consequences thereof warrant; provided that such de-commissioning and particulars
thereof shall be notified by the Developer to the Authority without any delay, and the
Developer shall diligently carry out and abide by any reasonable directions that the
Authority may give for dealing with such Emergency.
The Developer shall re-commission the industrial zone or the affected part thereof as
quickly as practicable after the circumstances leading to its de-commissioning and
closure have ceased to exist or have so abated as to enable the developer to recommission the industrial zone.

Maintenance Reports
During Operation Phase, the Developer shall, no later than 7 (seven) days after the close of
a quarter, furnish to the Authority a quarterly report stating in reasonable detail the condition of
the industrial zone including its compliance or otherwise with the operation and maintenance
standards, maintenance manual, maintenance programme and safety standards, and shall
promptly give such other relevant information as may be required by the Authority.

3.8.

Register of Maintenance Works and Inspection
The Developer must maintain a true, up to date and complete register of all maintenance work
undertaken by the Developer in respect of the industrial zone facilities and all inspections carried
out on the industrial zone facilities. the developer must, following reasonable notice from the
authority, make available to the Authority the aforesaid register for inspection and if, requested
to do so by the Authority, provide it with a full copy of the aforesaid register or extracts thereof.
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3.9.

Maintenance Inspections by the Authority
(1)

(2)

3.10.

Inspection: The Authority shall inspect the industrial zone at least once in a quarter. it
shall make a report of such inspection stating in reasonable detail the defects or
deficiencies, if any, with particular reference to the operation and maintenance standards,
maintenance manual, maintenance programme and safety standards, and send a copy
thereof to the Authority and the Developer within 7 (seven) days of such inspection.
Tests: for determining that the industrial zone conforms to the operation and maintenance
standards, the authority shall require the Developer to carry out, or cause to be carried
out, tests specified by it in accordance with good industry practice. The Developer shall,
with due diligence, carry out or cause to be carried out all such tests in accordance with
the instructions of the Authority and furnish the results of such tests forthwith to the
Authority.

Remedial measures
(1)

(2)

(3)

(4)

The Developer shall repair or rectify the defects or deficiencies, if any, set forth in the
O&M inspection report or in the test results and furnish a report in respect thereof to the
Authority within 15 (fifteen) days of receiving the O&M inspection report or the test
results, as the case may be; provided that where the remedying of such defects or
deficiencies is likely to take more than 15 (fifteen) days, the Developer shall submit
progress reports of the repair works once every week until such works are completed.
The Authority shall require the Developer to carry out or cause to be carried out tests, at
its own cost, to determine that such remedial measures have brought the industrial zone
into compliance with the operation and maintenance standards.
in the event the Developer has failed to operate and maintain the industrial zone in
accordance with the operation and maintenance standards, and such failure has not been
remedied within 60 days following a notice to that effect issued by the Authority, or such
longer period as may in the opinion of the Authority be reasonable and necessary to
remedy the failure, the Authority may, without prejudice to any of its other
rights/remedies, be entitled to operate and maintain the industrial zone or cause to
repair and maintain the industrial zone infrastructure, and industrial zone facilities at
the risk and cost of the Developer until such failure is rectified. The Developer shall
reimburse all reasonable costs incurred by the Authority on account of such operation
and maintenance or repair and maintenance within 7 days of receipt of the Authority
claim thereof.
The Developer shall be deemed to be in material breach of operation and maintenance
standards if the Authority determines that, even after following written notice giving the
particulars, and a reasonable opportunity to cure as per above provisions;
(a)

(b)

(c)

there has been failure / undue delay in carrying out scheduled / planned maintenance
or the scheduled / planned maintenance has not been carried out in accordance with
the operation and maintenance standards and such act has a material adverse effect;
the maintenance of the industrial zone, industrial zone on site infrastructure or
industrial zone facilities or any material part thereof has deteriorated to a level
which is below the acceptance level prescribed by the operations and maintenance
standards and such deterioration has a material adverse effect;
there has been a serious or persistent let up in adhering to the operation and
maintenance standards and thereby the industrial zone, industrial zone on site
Page 102 of 114

(d)

infrastructure or industrial zone facilities or any part thereof is not safe for
operations;
There has been persistent breach of operation and maintenance standards. for
avoidance of doubt, persistent breach shall mean:
(i)

(ii)
(iii)

3.11.

Any recurring breach of operation and maintenance standards by the
Developer which has not been remedied by the Developer despite a Notice
to Remedy in respect thereof issued by the Authority;
Recurrence of a breach by the Developer, during the pendency of notice
to remedy by the authority requiring the developer to remedy a breach, and
Repeated occurrence of a breach notwithstanding that earlier breaches
have been remedied pursuant to notice to remedy or otherwise.

Updating the Operations and Maintenance Standards and the Safety Standards
(1)

The Developer acknowledges and agrees that the operations and maintenance standards
and the safety standards, will require ongoing development, amendment and updating
throughout the term to take into account:
(a)
(b)
(c)
(d)

(2)

Changes in Applicable Laws;
Changes to the manner in which the industrial zone facilities is being used and
operated;
The development/change in the units of the industrial zone facilities; and
Deficiencies in or omissions from the operations and maintenance standards and the
safety standards of which the Developer becomes aware.

The Developer must:
(a)
(b)

(i)
(ii)

Continue to develop and promptly amend or update the operations and maintenance
standards and the safety standards; and
Promptly submit each revised operations and maintenance standards and the safety
standards to the Authority as it is further developed, amended or replaced without
limiting any other rights the Authority may have, if the Authority reasonably
considers that:
Any part of the operations and maintenance standards and the safety standards has
ceased to comply; or
The Developer has not further developed, updated or amended the operations and
maintenance standards and the safety standards in accordance with the
requirements above, the Authority may by written notice direct the Developer to
further develop, update or amend the operations and maintenance standards and
the safety standards specifying:
(a)
(b)

(iii)

the reasons why such development, updating or amending is required; and
such reasonable time within which such development, updating or
amending must occur.

Further develop, update or amend the operations and maintenance standards and
the safety standards as directed by the Authority; and
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(iv)

Submit the further developed, updated or amended operations and maintenance
standards and the safety standards to the Authority within the time specified in the
Authority's notice.
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SCHEDULE J – PROJECT SITE AND CONCEPT MASTER PLAN
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Concept Master Plan (Modified):
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Concept Master Plan (Modified) with Utility points:
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DHABEJI INDUSTRIAL ZONE
1530 acre

Route plan:
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This Public-Private Partnership Agreement (the “Agreement”) is made at Karachi on the [●] day of
[●] 2021
by and between
Sindh Economic Zones Management Company Limited, public limited company incorporated
under the laws of Pakistan and having its offices at [⦁] through its duly authorized representative
Mr. [⦁] S/o [⦁], holding CNIC No. [⦁] and resident of [⦁] (hereinafter referred to as "SEZMC" which
expression shall, where the context permits or requires, be deemed to mean and include its
successors-in-interest and assigns)
And
[insert name of Developer], a company incorporated under the laws of Pakistan and having its
registered office at [●] (hereinafter referred to as the “Developer”, which expression shall, where
the context permits or requires, be deemed to mean and include its successors-in-interest and
assigns);
And
[Insert names of the shareholders of the Developer] (hereinafter referred to as the “Consortium”
or “Initial Shareholders”, which expression shall, where the context permits or requires, be
deemed to mean and include its successors-in-interest and assigns);

(SEZMC, the Developer and the Initial Shareholders shall hereinafter be individually referred to as a
“Party” and collectively as the “Parties”).
WHEREAS
(a)

SEZMC is desirous of setting up an industrial park at the Site (“Dhabeji Industrial Zone”)
through public-private partnership and for this purpose requires a private party to establish,
develop and operate the Dhabeji Industrial Zone on build, finance, own, operate and transfer
basis including setting up the public infrastructure on the Site such as roads, electricity,
telephone connections, gas and sewage (the “Project”);

(b)

On [insert date], a Request for Proposals (together with related advertisements,
amendments and clarifications) (the “RFP”) was issued by the SEZMC for inter alia, inviting
submission of bids for grant of the right to develop the Project and subsequently upon
conclusion of the bidding process pursuant to the RFP (the “Bidding Process”), the proposed
right to develop the Project was awarded to the Consortium (pursuant to the letter of award
dated [⦁];

(c)

The Developer was incorporated by the Consortium, in accordance with the provisions of the
Applicable Laws as required under the RFP in order to enable the Parties to enter into this
Agreement and for the Developer to seek and avail the grant of rights under this Agreement
for the purposes of implementation of the Project.

(d)

The Consortium has represented to SEZMC that it has the requisite skills, resources,
personnel and expertise to develop and set up the Project at the Site and carry out all its
obligations in terms of this Agreement and to assume the risks associated therewith;

(e)

The Parties have agreed that they will set up the Project by way of a public-private
partnership such that SEZMC will provide the Site for the development of the Project and the
Developer will develop the Site into the Dhabeji Industrial Zone in accordance with the
requirements of the RFP and on such terms and conditions as are mutually agreed between
the Parties;
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(f)

Based on the foregoing, the Parties have agreed to execute this Agreement for the
implementation of the Project under public-private partnership mode in accordance with the
terms and conditions provided herein.

NOW THEREFORE, in view of the foregoing and in consideration of the mutual benefits to be derived
and the representation and warranties, mutual covenants and agreements set forth in this
Agreement and for other good and valuable consideration, the adequacy of which is hereby
acknowledged by the Parties and intending to be legally bound, the Parties have agreed as under:
1.

THE CONTRACT

1.1

Definitions
In this Agreement, the following terms shall have the meanings assigned to them hereunder:
“Abandonment” or “Abandon” means the voluntary cessation of the construction or
operation and maintenance of the Project by the Developer and/or the withdrawal of all, or
substantially all, personnel by the Developer from the Site;
"Applicable Laws" means any common or customary law, constitutional law, any statute,
regulation, resolution, rules, ordinance, enactment, judgment, order, code, decree, directive,
notification, clarification, guideline, policy, requirement or other governmental restriction
and any decision of or determination by or interpretation of any of the foregoing (whether
or not having the force of law) by any governmental authority, court or Competent Authority
having jurisdiction over this Agreement, the Works, the Project, the Site and the Parties
(whether at a national, regional, provincial, state or local level) now or hereafter in effect, in
each case as amended, re-enacted or replaced;
“Affected Party” has the meaning ascribed thereto in Section 16.1.1;
“Applicable Permits” means all clearances, authorizations, consents, permits, waivers,
privileges, approvals, licenses, rulings or exemption required to be obtained or maintained
by the Developer under the Applicable Laws in connection with the Developer’s obligations
to be performed hereunder, as may be in effect from time to time;
“Base Revenue” means the annual revenue earned by the Developer;
“Benchmark Revenue” is the threshold amount specified in Schedule 13 (Payment Terms)
for each phase in excess of which the revenues from the transfer/sale/allotment of any
parcel of Zone I Land and/or Zone II Land, shall be shared with SEZMC on 50:50 basis;
“Bid Security” means the pay order, deposit at call, bank draft or bank guarantee issued by
a scheduled commercial bank operating in Pakistan or from a foreign bank duly counter
guaranteed by a scheduled commercial bank in Pakistan (with a minimum rating of ‘AA-’ by
JCR VIS or an equivalent rating by PACRA), posted by the Consortium in connection with its
Bid for the development rights which is in effect until replaced by the Performance Security
for the Project;
“Bid” means the technical and financial proposal submitted by the Consortium under the
Request for Proposal for the Project;
“Bidding Process” has the meaning ascribed thereto in the Recitals of this Agreement.
“Big Four Accounting Firms” means (i) A. F. Ferguson & Co. (a member firm of
PricewaterhouseCoopers network); (ii) KPMG Taseer Hadi & Co. (a member firm of KPMG
International); (iii) Yousuf Adil Chartered Accountants (An Independent Correspondent Firm
(ICF) to Deloitte Touche Tohmatso Limited) and (iv) EY Ford Rhodes;
“BOA” means the Board of Approvals constituted under the Special Economic Zone Act,
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2012;
“Business Days” means in relation to any Day, a Day when commercial banks and financial
institutions in Karachi are open for business;
“Certified Impediment Notice” shall have the meaning ascribed thereto in Section 12.5.2;
“Change in Law” means, following the Effective Date, the occurrence of any of the following
events:
(a) the enactment of any new federal, provincial or local government law, as applicable in
Province of Sindh;
(b) the repeal, modification or re-enactment of any existing federal, provincial or local
government law, as applicable in the Province of Sindh;
(c)

the commencement of any federal, provincial or local government law, which has not
entered into effect until the Effective Date;

(d) a change in the interpretation or application of any Applicable Law (as applicable in the
Province of Sindh) by a court of record as compared to such interpretation or application
by a court of record prior to the Effective Date; and
(e) the imposition by a Competent Authority of any additional Applicable Permits.
“Competent Authority” means any agency, legislative, judicial or executive, department,
ministry, public or statutory person, whether autonomous or not, of the SEZMC, GOS or GOP
or any other subdivision or instrumentality thereof;
“Consortium” has the meaning ascribed thereto in the Recitals to this Agreement;
“Corrupt Act” means
(i)

Offering, giving or agreeing to give to the SEZMC, GOS or GOP or any other
organ of the state or to any person employed by or on behalf of SEZMC or
any other organ of the state any gift or consideration of any kind as an
inducement or reward:
(a)

for doing or not doing (or for having done or not having done) any act
in relation to the obtaining or performance of this Agreement or any
other contract with the SEZMC, GOS or GoP or any other organ of the
state; or

(b)

for showing or not showing favour or disfavour to any person in relation
to this Agreement or any other contract with the SEZMC, GOS or GoP
or any other organ of the state;

(ii)

entering into this Agreement or any other contract with the SEZMC, GOS or GOP
or any other organ of the state in connection with which commission has been
paid or has been agreed to be paid by the Developer (or any member of the
Consortium) or on its behalf, or to its knowledge, unless before the relevant
contract is entered into particulars of any such commission and of the terms and
conditions of any such contract for the payment of such commission have been
disclosed in writing to SEZMC;

(iii)

committing any offence:
(a)

under any law from time to time dealing with bribery, corruption or
extortion;
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(iv)

(b)

under any law creating offences in respect of fraudulent acts;
or

(c)

at common law, in respect of fraudulent acts in relation to this
Agreement or any other contract with the Government, GOS or GOP or
any other public body or any organ of the state; or

defrauding or attempting to defraud or conspiring to defraud the GOS or GOP
or any other public body or any organ of the state;

“CP Closing Period” has the meaning ascribed thereto in Section 3.1.4;
“CP Satisfaction Certificate” means the certificate confirming satisfaction of the
Conditions Precedent (unless a Conditions Precedent is waived and/or deferred in
accordance with the provision of this Agreement) issued by the Independent Engineer
and the Independent Auditor in accordance with Section 3.1.4;
“Critical Project Milestones” means major construction milestones to be agreed by the
Developer and the Independent Engineer in light of the Project Schedule;
“Confidential Information” has the meaning ascribed thereto in Section 1.9.1;
"Country" means the Islamic Republic of Pakistan;
“Cure Period for Developer” has the meaning ascribed thereto in Section 14.1.4;
“Cure Period for SEZMC” has the meaning ascribed thereto in Section 14.2.4;
"Day" means a calendar day commencing from 12.00 midnight in the Country and ending
twenty-four (24) hours thereafter;
“Defects” means any Works (or any part thereof) that fail to conform to the (i) requirements
set forth in this Agreement; and/or (ii) Prudent Utility Practices, in each case, in any manner
(including (without limitation) in services, performance, materials, design, execution,
engineering and/or workmanship);
“Delay Liquidated Damages” has the meaning ascribed thereto in Section 11.4.1;
“Delay Liquidated Damages Cap” has the meaning ascribed thereto in Section 11.4.1;
“Developer Conditions Precedent” has the meaning ascribed thereto in Section 3.1;
“Developer’s Documents” means the documents to be prepared by the Developer relating
to the Project in accordance with this Agreement;
“Developer’s Equipment” means the equipment required by the Developer necessary to
complete the Works;
“Developer’s Representative” has the meaning ascribed thereto in Section 7.3.1(a);
“Developer Termination Date” has the meaning ascribed thereto in Section 14.2.6;
“Dhabeji Industrial Zone” has the meaning ascribed thereto in the Recitals;
“Disclosing Party” has the meaning ascribed thereto in Section 1.9.1;
“Earlier Notice to Terminate by Developer” has the meaning ascribed thereto in Section
3.1.8;
“Earlier Notice to Terminate by SEZMC” has the meaning ascribed thereto in Section 3.1.7;
“Effective Date” means the day on which CP Satisfaction Certificate has been issued in
accordance with this Agreement;
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“Encumbrances” means any encumbrance such as mortgage, charge, pledge, lien,
hypothecation, security interest, assignment, privilege or other obligations or restrictions
and shall also include, without limitation, any designation of loss, payees or beneficiaries, or
any similar arrangement under an insurance policy in respect of the Project, or any physical
encumbrances or encroachments on the Site;
“Escrow Accounts” means collectively the Phase I Escrow Account and Phase II Escrow
Account;
“Escrow Agent” means the financial institution (acceptable to SEZMC) which enters into an
Escrow Agreement;
“Escrow Agreement” means the agreement to be executed between SEZMC, the Developer
and the Escrow Agent on such terms and conditions as may be reasonably acceptable to the
parties, as such agreement may be replaced with another escrow agreement in accordance
with the terms thereof;
“Expiry Date” means the date falling twenty (20) years from the Effective Date;
“Failure” has the meaning ascribed thereto in Section 7.15.3;
“Fair Value of Equity” shall mean a value equal to the net assets of the Developer, based on
the audited accounts of the Developer, determined pursuant to a special audit being
conducted by one of the Big Four Accounting Firms as of the date of Termination of this
Agreement;
“Financial Indebtedness” of a person means, without regard to whether matured or unmatured, absolute or contingent, any indebtedness owing by that person to any third party
for or in respect of:
(a)

moneys borrowed;

(b)

any acceptance credit (including any dematerialised equivalent);

(c)

any bond, note, debenture, loan stock or other similar instrument;

(d)

any agreement treated as a finance or capital lease in accordance with IFRS;

(e)

the acquisition cost of any asset or service to the extent payable before or after its
acquisition or possession by the party liable where the advance or deferred
payment is arranged primarily as a method of raising finance or of financing the
acquisition of that asset or service or the construction of that asset or service;

(f)

any derivative transaction protecting against or benefiting from fluctuations in any
rate or price (and, except for non-payment of an amount, the then mark-to-market
value of the derivative transaction will be used to calculate its amount);

(g)

any other transaction (including any forward sale or purchase agreement) which has
the commercial effect of a borrowing;

(h)

any counter-indemnity obligation in respect of any guarantee, indemnity, bond,
letter of credit or any other instrument issued by a bank or financial institution; or

(i)

any guarantee, indemnity or similar assurance against financial loss of any person
in respect of any item referred to in the above paragraphs,

but not including trade payables;
“Floor Price” means the minimum price per acre specified in Schedule 13 (Payment Terms)
at which the Developer shall transfer/sell/allot any parcel of Zone I Land and/or Zone II
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Land;
“Force Majeure Event” has the meaning ascribed thereto in Section 16.1.1;
“GOP” means Government of Pakistan;
“GOS” means Government of Sindh.
“IE List” has the meaning ascribed thereto in Section 5.1.2;
“Imported Materials” means equipment, machinery, apparatus, materials, articles and
things of all kinds to be supplied by the Developer and imported for the Project from outside
of the Country for the use of the Developer in the Works;
“Independent Auditor Term” has the meaning as ascribed thereto in Section 5.2.2;
“Independent Auditor Contract” means the contract executed and/or to be executed, by
and between, inter alia, SEZMC, the Developer and the Independent Auditor in relation to
the Project;
“Independent Auditor” means the firm of chartered accountants appointed, from amongst
the Big Four Accounting Firms, with the approval of SEZMC, in accordance with Section 5.2;
“Independent Engineer Contract” means the contract executed and/or to be executed, by
and between, inter alia, SEZMC, the Developer and the Independent Engineer in relation to
the Project;
“Independent Engineer Term” has the meaning as ascribed to in Section 5.1.5;]
“Independent Engineer” means the firm of engineers appointed, with the approval of the
SEZMC, in accordance with Section 5.1;
“Industry Commitments” shall mean the undertakings provided by the Consortium in the
Proposal of entities which agreed to purchase land in Dhabeji Industrial Zone for the
purposes of setting up an industry;
“Initial Shareholders” means the Consortium;
“Interconnection Point” means the zero point of the Site as delineated in Schedule 3
(Interconnection Point) for each Utility;
“Joint Condition Precedent” has the meaning ascribed thereto in Section 3.1.3;.
“Key Personnel” shall mean the personnel identified by the Consortium in Form Tech 7 of
the Request for Proposal as part of the Proposal;
“Lapse of Consent” means Applicable Permit (a) ceasing to remain in full force and effect
and not being renewed or replaced within the time period prescribed by the Applicable
Laws or, where a time period is not prescribed by the Applicable Laws, within sixty (60)
days of such Applicable Permit ceasing to be in full force and effect, or (b) not being issued
upon application having been properly and timely made and diligently pursued within the
time period prescribed by the Applicable Laws or where a time period is not prescribed
by the Applicable Laws, within sixty (60) days of proper application being made for such
Applicable Permit or (c) being made subject, upon renewal or otherwise, to any terms or
conditions that materially and adversely affect the Party’s ability to perform its obligations
under this Agreement, in each of the above instances despite such Party’s compliance
with the applicable procedural and substantive requirements;
“Lead Member” shall mean [name and details of the Lead Member shall be inserted herein]
“Lease Agreement” shall mean collectively the Zone I Lease Agreement and Zone II Lease
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Agreement;
“Lease Rent” has the meaning ascribed thereto in Section 12.2.1;
“Lease Rent Deadline” shall have the meaning ascribed thereto in Section 12.2.1;
“Master Plan” means the plan required to be prepared by the Developer in accordance with
the requirements set forth in this Agreement;
“Materials” means things of all kinds to be provided and incorporated into the Works by the
Developer which are to be sourced in the Country and the Imported Materials once these
are in the Country;
“Material Adverse Effect” means the occurrence of an event which materially and adversely
impairs the Developer’s ability to implement, design, construct, operate and maintain the
Project in accordance with the terms hereof, as determined by the Independent Engineer in
accordance with Section 12.5.2;
“Material Adverse Impediment” has the meaning ascribed thereto in Section 12.5.1;
“Material Breach” means a breach of the obligations, terms and conditions of this
Agreement or covenants by the Developer and SEZMC, which materially and substantially
affects the performance of the transactions contemplated by this Agreement having a
Material Adverse Effect;
“Material Impediment Removal Period” has the meaning ascribed thereto in Section 12.5.2;
“New IE List” has the meaning ascribed thereto in Section 5.1.8;
“Notice, Notify, Notification” and its grammatical variations shall mean as notified in
writing;
“Notice of Intent to Terminate by the Developer” has the meaning ascribed thereto in
Section 14.2.2;
“Notice of Intent to Terminate by SEZMC” has the meaning ascribed thereto in Section
14.1.2;
“Nominee” has the meaning ascribed thereto in Section 14.1.7.3;
“Non-Political Event” has the meaning ascribed thereto in Section 16.1.1(ii);
“O&M Contract” means the agreement(s) entered or to be entered into between the
Developer and O&M Contractors in accordance with this Agreement for, inter alia, the
operation and maintenance of the Project, as such agreement(s) may be amended by the
parties from time to time;
“O&M Contractor” means the contractor(s) and any successor(s) thereto hired and
appointed pursuant to the O&M Contract(s) and in accordance with the terms of this
Agreement;
“Ordinary Share Capital” means any (i) shares of the Developer with voting or other rights
of management and control, and (ii) any securities of the Developer that are convertible into
such shares at the option of the holder; “Party” or “Parties” has the meaning ascribed to the
term in the preamble of this Agreement;
“Payment Milestone” means payment milestones as provided in Schedule 8 (Escrow
Payment Milestone);
“Performance Security” means an unconditional and irrevocable bank guarantee from a
scheduled bank in Pakistan (with a minimum long/medium term credit rating of at least ‘A’
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as rated by JCR VIS or an equivalent rating by PACRA) acceptable to SEZMC, in favour of
SEZMC, for Performance Security Amounts, encashable and enforceable at Karachi, Pakistan,
in the form and manner provided in Schedule 4 (Performance Security);
“Performance Security Amounts” has the meaning ascribed thereto in Schedule 5
(Performance Security Amounts);
“Person” means any person, firm, company, corporation, society, government, state or
agency of a state, or any association or partnership (whether or not having separate legal
personality) of two or more of the foregoing;
“Phase I Commencement Date” means the date on which the Zone I Lease Agreement has
been executed between the Developer and SEZMC;
“Phase II Commencement Date” means the date on which the Zone II Lease Agreement has
been executed between the Developer and SEZMC, which lease agreement shall be executed
upon fulfilment of the Phase II Lease Conditions;
“Phase I Completion Conditions” means (i) the completion of at least eighty-five percent
(85%) of the Works in Zone I Land such that all essential facilities including those required for
transportation of Utilities are functional to enable the Zone Enterprises to conduct their
business operations and (ii) punch list items for the remaining portion of the Works in Zone I
Land have been agreed between the Developer and SEZMC;
“Phase II Completion Conditions” means the (i) completion of at least eighty-five percent
(85%) of all the Works in Zone II Land such that all essential facilities including those required
for transportation of Utilities are functional to enable the Zone Enterprises to conduct their
business operations; (ii) completion of punch list items for Zone I Land as agreed between
the Developer and SEZMC; and (iii) punch list items for the remaining portion of the Works
in Zone II Land have been agreed between the Developer and SEZMC;
“Phase I Completion Conditions Certificate” means the certificate issued by the
Independent Engineer to the Developer with a copy to SEZMC confirming that Phase I
Completion Conditions have been completed in accordance with this Agreement;
“Phase I Completion Date” means the date on which the Independent Engineer issues the
Phase I Completion Conditions Certificate;
“Phase I Benchmark Revenues” shall have the meaning ascribed thereto in Schedule 13
(Payment Terms)
“Phase II Benchmark Revenues” shall have the meaning ascribed thereto in Schedule 13
(Payment Terms)
“Phase I Escrow Account” means a bank account established with the Escrow Agent in
accordance with the Escrow Agreement wherein Phase I Benchmark Revenues shall be
deposited by the Developer;
“Phase II Escrow Account” means a bank account established with the Escrow Agent in
accordance with the Escrow Agreement wherein Phase II Benchmark Revenues shall be
deposited by the Developer;
“Phase II Lease Conditions” means the following conditions:
(a) The Developer has allotted at least eighty percent (80%) of Zone I Land to Zone
Enterprises in accordance with this Agreement and advance payment of an amount
equal to at least eighty percent (80%) of the total consideration in respect of such Zone I
Land has been received by the Developer in the Escrow Account.; and
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(b) Completion of eighty percent (80%) of all the Works (other than operation and
maintenance of the Site) in Zone I Land;
“PKR” or “Pak Rupees” means Pakistani Rupees, being the lawful currency of the Country;
“Political Event” has the meaning ascribed thereto in Section 16.1.1(i);
“Project” has the meaning ascribed to the term in the preamble of this Agreement;
“Project Completion Certificate” means the certificate issued by the Independent Engineer
under Section 7.2.4 confirming that Phase II Completion Conditions have been completed;
“Project Completion Date” means the date on which the Independent Engineer issues the
Project Completion Certificate;
“Project Schedule” means the Developer’s detailed schedule for performing the Works
provided to SEZMC pursuant to Section 7.14 (Project Schedule);
“Provincial Support Agreement” shall mean the agreement to be entered into amongst
SEZMC, GoS and the Developer, pursuant to which GoS shall guarantee the financial
obligations of SEZMC under this Agreement;
“Prudent Utility Practices” means those practices, methods and procedures conforming to
safety and legal requirements which are attained by exercising that degree of skill, diligence,
prudence and foresight which would reasonably and ordinarily be expected from a skilled
and experienced contractor engaged in the same or a similar type of undertaking or activity
under the same or similar circumstances and conditions to those pertaining in the Country,
and satisfying the health, safety and environmental standards of reputable international
companies. Prudent Utility Practices are not limited to optimum practices, methods or acts
to the exclusion of all others, but rather, they are a spectrum of possible practices, methods
and acts which could have been expected to accomplish the desired result at reasonable cost
consistent with reliability and safety applicable with reference to infrastructure projects;
“Quarterly Progress Report” has the meaning ascribed thereto in Section 7.15.2;
“Receiving Party” has the meaning ascribed thereto in Section 1.9.1;
“Relief Costs” mean the increase in costs for the Developer, which directly result from a
Material Adverse Impediment, as determined by the Independent Engineer and Independent
Auditor pursuant to Section 12.6 and which are set out in the Relief Order;
“Relief Order” means a written order jointly issued by the Independent Auditor and the
Independent Engineer to the Developer and SEZMC pursuant to Section 12.5 authorising an
extension of Time for Completion and/or payment of Relief Costs in accordance with Section
12.5;
“Relief Order Proposal” has the meaning ascribed thereto in Section 12.6.4;
“Relief Order Request” has the meaning given thereto in Section 12.6.1;
“Request of Proposal” means the request for proposal dated December January 0718, 20210
issued by SEZMC in respect of the Project;
“Required Phase I Completion Date” means the date falling one hundred and eighty (180)
Days from the Scheduled Phase I Completion Date;
“Required Project Completion Date” means the date falling one hundred and eighty (180)
Days from the Scheduled Project Completion Date;
“Reserve Fund” means the fund collected and accumulated in the Escrow Account by the
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Escrow Agent in the manner provided in Section 12.3;
“Scheduled Phase I Completion Date” means the date falling thirty (30) months from the
Phase I Commencement Date, as may be extended due to a Material Adverse Impediment
and/or Force Majeure Event;
“Scheduled Project Completion Date” means the date falling twenty-four (24) months from
the Phase II Commencement Date, as may be extended due to a Material Adverse
Impediment and/or Force Majeure Event;
“SEZ Act” means the Special Economic Zones Act, 2012;
“SEZMC” has the meaning ascribed thereto in the Preamble;
“SEZMC Conditions Precedent” has the meaning ascribed thereto in Section 3.1.2;
“SEZMC’s Representative” has the meaning ascribed thereto in Section 6.3;
“SEZMC Termination Date” has the meaning ascribed thereto in Section 14.1.6;
“Short Term Tenor” means any Financial Indebtedness which is not incurred for a period
exceeding one (1) Year;
“Signing Date” means the date of execution of this Agreement;
“Site” means Zone I Land and Zone II Land;
“Site Regulations” have the meaning ascribed thereto in Section 7.17.2;
“Sub-Lease Agreement” shall have the meaning ascribed thereto in Section 13.1.3;
“Sub-Contract(s)” means the sub-contract(s) granted by the Developer to the
Subcontractor(s) pursuant to the Sub-Contract Agreement(s) for the performance of the
Works, and shall include the sub-sub-contracts granted by the Subcontractors to sub-subcontractors for the performance of the Works;
“Sub-Contract Agreement” means the legally binding agreement(s) between the Developer
and the Subcontractor(s) for the performance of Works and shall include the legally binding
agreement(s) between the Subcontractors and the sub-sub-contractor(s);
“Subcontractor(s)” means any subcontractor of the Developer or any person to whom a part
of the Works has been subcontracted in accordance with Section 7.5 (Subcontractors), and
the legal successors in title to such person, but not any assignee of such person and the term;
“Tax” or “Taxes” any tax, income tax, corporate tax, including sales tax, stamp duty, customs
and import duties, levy, impost, octroi, duty imposed and /or levied of any nature
whatsoever, whether by the GOP, the GOS, or any local authorities, and wherever and
whenever charged, levied or imposed, together with any interest and penalties in relation
thereto;
“Technical Specifications” means the description of the scope, specification, standard and
design criteria of the Works as set out in Schedule 2 (Scope of Work and Technical
Specifications) hereto;
“Term” has the meaning ascribed thereto in Section 2.2.1;
“Termination Notice by SEZMC” has the meaning ascribed thereto in Section 14.1.6;
“Termination Notice by Developer” has the meaning ascribed thereto in Section 14.2.6;
Third Party means any person, real or legal, or entity other than the Parties to this
Agreement;
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“Third Party Agreements” means:
(a) all agreements entered into between the Developer and Third Parties, including, without
limitation, parties to the Sub-Lease Agreements and Sub-Contract Agreements(s); and
(b) any other agreements of the Developer with contractors, Subcontractors and the Third
Parties for provision of any goods or services to the Developer;
“Time for Completion” means the time permitted herein for achieving:
(a)
(b)

Scheduled Phase I Completion Date (as applicable), and
Scheduled Project Completion Date (as applicable);

“Utility” or “Utilities” means electricity, gas, water and telephone line;
“Utility Agreement” shall mean the agreement to be executed between the Developer and
the respective Utility Provider for the purpose of the respective Utility Provider to provide
the respective Utility at the Interconnection Point;
“Utility Notice” has the meaning ascribed thereto in Section 7.25.3;
“Utility Provider” shall mean the person providing the respective Utility at the
Interconnection Point in terms of the Utility Agreement;
“Works” means works to be performed by the Developer on the Site for the Project for all
phases of the Agreement, including design, supply, construction, installation, operation and
maintenance of the Site collectively or singularly as the context may admit or require,
including the technology, services and things to be designed, engineered, constructed,
installed, equipped, supplied, executed, manufactured, completed, tested, commissioned,
rectified, replaced, made good, carried out and undertaken in respect of the Project and any
other permanent, temporary or urgent works required hereunder;
“Zone Enterprises” means any Person which intends to set up industry in Dhabeji Industrial
Zone;
“Zone I Land” means the total area of seven hundred and fifty (750) acres as detailed and
marked as ‘Zone I Land’ in Schedule 1 (Site) hereto;
“Zone II Land” means the total area of seven hundred and eighty (780) acres as detailed and
marked as ‘Zone II Land’ in Schedule 1 (Site) hereto;
“Zone I Lease Agreement” has the meaning ascribed thereto in Section 12.1.1; an
"Zone II Lease Agreement” has the meaning ascribed thereto in Section 12.1.1
1.2

Interpretation

1.2.1

Words importing persons or parties shall include firms and corporations and any organisation
having legal capacity.

1.2.2

Words importing the singular also include the plural and vice versa where the context
requires.

1.2.3

Words importing one gender also include other genders.

1.2.4

The words "herein", "hereof", "hereto" and "hereunder" and words of similar import when
used, with the required linguistic and/or grammatical derivation, in this Agreement, refer to
the Agreement as a whole and not to any particular provision thereof;

1.2.5

The words "include", "includes" or "including" shall mean "including, but not limited to"
and “include, but not limited to”.
Page 17 of 113

1.2.6

Reference to any contract/agreement means contract/agreement as amended and/or
restated from time to time.

1.2.7

References to Preamble, Recitals, Sections or Schedules are, unless the context otherwise
requires or unless indicated to the contrary, references to Preamble, Recitals, Sections or
Schedules to this Agreement.

1.2.8

Preamble, Recitals or Schedules form part of this Agreement and will be in full force and
effect as though they were expressly set out in the body of this Agreement.

1.2.9

A reference to any legislation or legislative provision includes any statutory modification,
amendment, or re-enactment of or legislative provision substituted for, and any subordinate
legislation/rules/regulations under that legislation or legislative provision.

1.2.10 Where a word or phrase is given a defined meaning in this Agreement, any other part of
speech or other grammatical form in respect of such word or phrase shall have a
corresponding meaning.
1.2.11 A reference to any party to this Agreement or any other document or arrangement includes
that party's executors, administrators, successors, permitted substitutes, permitted
transferees and permitted assigns;
1.2.12 A reference to any agreement, deed, instrument or document shall be construed as a
reference to that agreement, deed, instrument or document (and, where applicable, any of
its provisions) as amended, varied, supplemented, novated, restated or replaced from time
to time;
1.2.13 The headings and sub-headings in this Agreement are inserted merely for convenience of
facilitating reference and shall be ignored in the interpretation and construction of any of the
provisions contained herein.
1.2.14 The recitals to this Agreement shall have effect and be construed as an integral part of this
Agreement. In the event of any conflict or discrepancy between any of the provisions of this
Agreement and the recitals, such conflict or discrepancy shall, for the purposes of the
interpretation and enforcement of this Agreement, be resolved by giving the provisions
contained in the Sections of this Agreement priority and precedence over the provisions
contained in the recitals to this Agreement.
1.3

Law and Language

1.3.1

This Agreement and any non-contractual obligations arising out of or in connection with
it shall be governed by and construed in accordance with the laws of the Country. The
language for day-to-day communications shall be English. If there are versions of any part
of this Agreement that are written in more than one language, the English language
version shall prevail.

1.4

Priority of Documents

1.4.1

The following documents forming this Agreement are to be taken as mutually explanatory
of one another. If there is an ambiguity or discrepancy in the documents, the SEZMC’s
Representative shall issue any necessary clarification or instruction to the Developer, and
the priority of the documents shall be as follows:
(a)

This Agreement; and

(b)

The Schedules.
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1.5

Documents on Site

1.5.1

The Developer shall keep on the Site one complete set of the documents forming the
Agreement, the Developer's Documents and any other communications given or issued
under the Agreement. SEZMC and SEZMC’s Representative shall have the right to access
such documents at all times.

1.5.2

If SEZMC becomes aware of an error or defect of a technical nature in any of the
Developer's Documents which was prepared for use in executing the Works, SEZMC shall
promptly give Notice to the Developer of such an error or defect but in any event within
five (5) Business Days of becoming aware of such error or defect and that error of defect
shall be remedied by mutual agreement of the Parties as soon as practicable.

1.6

Communications

1.6.1

Wherever provision is made for the giving or issue of any Notice, instruction, consent,
approval, certificate or determination by any person, unless otherwise specified, such
communication shall be in writing and shall not be unreasonably withheld or delayed and
shall be deemed to have been received and be effective (i) upon receipt by the Party to
which the Notice is given, or (ii) five (5) Days, following mailing of such Notice, whichever
occurs first.

1.6.2

Wherever provision is made for a communication to be written, or in writing, this means
any hand-written, type-written or printed communication, including electronic mail.

1.6.3

All certificates, Notices or written orders to be given to the Developer by SEZMC, and all
Notices to be given to SEZMC or SEZMC’ Representative by the Developer, shall either be
delivered by hand against written acknowledgment of receipt or be sent by mail, fax or email.
The addresses for the receipt of such communications shall be as follows:
SEZMC
Attention: [•]
Address:

[•]

Fax:

[•]

E-mail:

[•]

Developer
Attention: [•]
Address:

[•]

Fax:

[•]

E-mail:

[•]

1.7

Developer's Documents

1.7.1

The Developer's Documents shall be in the custody and care of the Developer. SEZMC and
SEZMC’s Representative shall have access to all the Developer's Documents and the
Developer shall provide such number of copies of the same for SEZMC's use as specified
in the Schedule 2 (Scope of Work and Technical Specifications).
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1.8

SEZMC's Use of the Developer's Documents

1.8.1

Copyright and other intellectual property rights in the Developer's Documents and other
documents made by or on behalf of the Developer shall (as between the Parties) shall
remain the property of the Developer. On Signing Date, the Developer shall be deemed to
give to SEZMC a non-terminable, transferable, non-exclusive, royalty-free license to copy,
use and communicate the Developer's Documents (including making and using
modifications of them) for the purposes of completing, operating, maintaining, altering,
adjusting and repairing the Works for the actual or intended working life (whichever is
longer) of the relevant part of the Works. In the case of Developer's Documents that are
in the form of computer programmes or other software, the Developer permits their use
on any computer on Site and other places as envisaged by the Agreement, including the
use of any computers supplied by the Developer. The Developer's Documents shall not,
without the Developer's consent, be used, copied or communicated to a third party by
SEZMC for purposes other than those set forth in this Section 1.8.1.

1.9

Confidential Details

1.9.1

All documents, plans, drawings, specifications, and the subject matter contained therein
and any information provided by a Party hereunder (the "Disclosing Party") to the other
Party hereunder (the "Receiving Party") in connection with the performance of this
Agreement which is oral or in writing or communicated by any other means and is
intimated by the Disclosing Party as being proprietary, secret, or confidential (hereinafter
"Confidential Information"), shall be held confidential by the Receiving Party and shall
not be used or disclosed by the Receiving Party for any purposes other than those for
which they have been prepared or supplied, unless otherwise permitted with the prior
written consent of the Disclosing Party. As a condition to receiving such Confidential
Information, the Receiving Party agrees to hold all such Confidential Information
confidential and not to use, discuss or disclose such Confidential Information with or to
third parties for a period of five (5) calendar years following the date of disclosure by the
Disclosing Party, without the prior written consent of the Disclosing Party. For purposes
of this Section, the entire contents of this Agreement shall be Confidential Information.

1.9.2

This Section 1.9 shall not prevent the Receiving Party from disclosing such Confidential
Information of the Disclosing Party pursuant to: (a) a subpoena issued by a court of
competent jurisdiction, (b) other requirements of law or judicial or administrative order,
or (c) activities related to the development, construction and financing of the Works;
provided, however, that prior to making such a disclosure pursuant to (a) and (b), the
Receiving Party will provide the Disclosing Party with timely advance written Notice of its
intent to so disclose, to the extent reasonably practical, and prior to making such a
disclosure pursuant to (c), the Receiving Party will obtain from those who may be receiving
the Confidential Information a confidentiality agreement consistent with this Section 1.9
(Confidential Details).

1.9.3

The Receiving Party shall have no obligation hereunder with respect to any portion of the
Confidential Information received by it from the Disclosing Party that: (a) has been made
public, unless such Confidential Information was made public by or with the assistance of
the Receiving Party in violation of this Agreement; (b) becomes part of the public domain
by publication or otherwise, after disclosure to the Receiving Party, unless such
Confidential Information was made public by or with assistance of the Receiving Party in
violation of this Agreement; (c) shall otherwise lawfully become available to the Receiving
Party on a non-confidential basis from a third party who has not received the Confidential
Information directly or indirectly from the Disclosing Party; (d) was or is independently
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developed by the Receiving Party, and such fact can be proven by reasonable written
documentation, and such Confidential Information was not acquired directly or indirectly
from the Disclosing Party; or (e) was already rightfully in the Receiving Party's possession
at the time it was disclosed to the Receiving Party.
1.9.4

As far as possible and unless needed for the proper execution of their responsibilities
under the Agreement, the Parties shall keep confidential the terms of this Agreement. In
addition, unless otherwise required by Applicable Laws, the Developer shall not, without
the prior written consent of SEZMC, issue any public statement, press release, publicity
hand out, photograph or other material relating to or disclosing in any way whatsoever to
any Person other than a Subcontractor or a prospective subcontractor the award to the
Developer of this Agreement or the scope, extent or value of the Works, or any details as
to materials and other equipment to be used or installed by the Developer, or anything
whatsoever relating to the Works or any part thereof. Without in any way restricting the
generality of the foregoing, the Developer shall not invite or permit any reporter,
photographer, television camera crew, commercial radio broadcaster or any other such
person to enter upon the Site without the express prior written consent of SEZMC.

1.10

Compliance with Statutes, Regulations and Applicable Laws

1.10.1 The Developer shall, in all matters arising in the performance of this Agreement, comply
with the provisions of Applicable Laws and Applicable Permits. Unless otherwise stated in
this Agreement, the Developer shall give all Notices, pay all Taxes, duties and fees and
obtain all Applicable Permits, as required by the Applicable Laws in relation to the
execution and completion of the Works and the remedying of any defects; and the
Developer shall indemnify and hold SEZMC harmless against and from the consequences
of any failure on its part to do so. The Developer shall obtain all Applicable Permits within
a reasonable time, taking into account the time for the completion of the Works.
Notwithstanding the generality of the foregoing and the approval of any Subcontractor
under this Agreement by SEZMC, the Developer shall ensure that any Imported Materials
are imported from such sources which are not banned under the Import and Export
(Control) Act 1950, including any applicable import policy orders issued thereunder.
1.10.2 The Developer shall indemnify SEZMC from and against all reasonable losses, damages,
expenses (including legal fees and expenses), fines, penalties, claims and proceedings (of
whatsoever nature) to the extent that the same arises from any breach of the Developer’s
obligations under Section 1.
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2.

GRANT AND TERM

2.1

Grant of Development Right

2.1.1

Subject to the terms of this Agreement, SEZMC hereby grants to the Developer the right
to design, finance, insure, construct, complete, operate and maintain the Project at the
Site for the duration of the Term unless otherwise renewed by mutual agreement
between the Parties or terminated earlier than the Expiry Date in accordance with the
provisions of this Agreement. The Project shall be designed and constructed by the
Developer in two stages (Zone I Land and Zone II Land) strictly in accordance with this
Agreement.

2.1.2

The Developer may, subject to the terms of this Agreement, enter into such agreements
or appoint such Subcontractors to assist the Developer in fulfilling its obligations under
this Agreement.

2.2

Term, Signing Date and Effective Date

2.2.1

Other than Section 3 (Conditions Precedent), Section 4 (Performance Security), Section
7.25 (Utility Agreements) and Section 14 (Termination) of this Agreement which shall
become effective on the Signing Date, the remaining provisions hereof shall become
effective on the Effective Date and shall remain in full force and effect until the Expiry
Date (the “Term”) unless it is renewed by mutual agreement between the Parties or
terminated earlier than the Expiry Date in accordance with the provisions of this
Agreement.

3.

CONDITIONS PRECEDENT AND CONDITIONS SUBSEQUENT

3.1

Conditions Precedent

3.1.1

Unless otherwise provided under this Agreement, the obligations of the Parties set out
herein shall be subject to the satisfaction of the following conditions precedent by the
Developer (the “Developer Conditions Precedent”) or waiver/deferral thereof:
(a) The Developer has submitted the Performance Security to SEZMC in accordance with
Section 4 of this Agreement;
(b) The Developer has provided to SEZMC (with copies to Independent Engineer and
Independent Auditor) certified copies of all resolutions of the board of directors of
the Developer approving the execution, delivery and performance of this Agreement
and any and all other documents/agreement required to be executed pursuant to this
Agreement;
(c) The Developer has entered into the Independent Engineer Contract, within ninety (90)
Days of the Signing Date, for the appointment of the Independent Engineer with the
counterparties to such contract;
(d) The Developer has entered into the Independent Auditor Contract, within ninety (90)
Days of the Signing Date, for the appointment of the Independent Auditor with the
counterparties to such contract;
(e) The Developer has provided evidence to SEZMC (with copies delivered to the
Independent Engineer and the Independent Auditor) that the Escrow Account has
been set up as approved by SEZMC at least [thirty (30) Days] prior to the CP Closing
Period;
(f) The Developer has procured a legal opinion from its legal counsel pertaining to its
authority to enter into (i) this Agreement, (ii) the Independent Engineer Contract, (iii)
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the Independent Auditor Contract and (iv) the Utility Agreements (if applicable) and
the enforceability of the foregoing agreements within fourteen (14) Days of the
Signing Date (in respect of this Agreement) and, in respect of the Utility Agreements,
within two (2) Days of the execution of such relevant Utility Agreements and in any
case prior to the CP Closing Period;
(g) the Developer has prepared an Environmental Impact Assessment (EIA) report in
accordance with the Applicable Laws and the same stands approved by the Sindh
Environmental Protection Agency and has submitted a copy of each of the same (the
report and its approval) to the SEZMC (with a copy delivered to the Independent
Engineer and the Independent Auditor); and
(h) the Developer has provided to SEZMC, a Master Plan of the Project and O&M plan
with financials duly approved by the Independent Engineer and Independent Auditor
(as applicable), which shall be prepared by the Developer in accordance with the
requirements set forth in in this Agreement and the Technical Specifications.
3.1.2

3.1.3

Unless otherwise provided under this Agreement, the obligations of the Developer and
SEZMC set out herein shall be subject to the satisfaction of the following conditions
precedent by SEZMC (the “SEZMC Conditions Precedent”) or waiver/deferral thereof:
i.

SEZMC has obtained approval of the Supreme Court of Pakistan for the lease of
the Site to the Developer in accordance with the terms of this Agreement;

ii.

SEZMC has entered into the Independent Engineer Contract for the appointment
of the Independent Engineer with the other counterparties to such contract;

iii.

SEZMC has entered into the Independent Auditor Contract for the appointment
of the Independent Auditor with the other counterparties to such contract; and

iv.

Execution of a Provincial Support Agreement

Unless otherwise provided under this Agreement, the obligations of the Developer and
SEZMC set out herein shall be subject to the satisfaction of the following condition
precedent by both the Developer and SEZMC (the “Joint Conditions Precedent”) or
mutually agreed waiver/deferral thereof:
i.

ii.

The Developer and SEZMC have duly submitted a zone application for approval
to the Board of Approvals (“BOA”) constituted under the Special Economic Zones
Act, 2012 (“SEZ Act”), in accordance with Section 3.1.9 below; and
The BOA has approved the zone application, and has declared Dhabeji Industrial
Zone as a special economic zone as specified in the SEZ Act.

3.1.4

The Developer Conditions Precedent, the SEZMC Conditions Precedent and the Joint
Conditions Precedent shall be complied with no later than one hundred and eighty (180)
Days from the Signing Date, as may be extended by SEZMC at its discretion (the “CP
Closing Period”). Each of the Developer and SEZMC shall promptly inform the other along
with the Independent Engineer and the Independent Auditor in writing when the
Conditions Precedent for which it is responsible have been satisfied. Upon satisfaction of
the Conditions Precedents set out above, the Independent Engineer and the Independent
Auditor shall promptly issue a CP Satisfaction Certificate to the Developer and SEZMC.

3.1.5

Any of the Developer Conditions Precedent set forth in Section 3.1.1 above may be waived
fully or partially by SEZMC at any time in its sole discretion or SEZMC may grant additional
time for compliance with these conditions and the Developer shall be bound to ensure
compliance within such additional time as may be specified by SEZMC.
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3.1.6

Any of the SEZMC Conditions Precedent set forth in Section 3.1.2 above may be waived
fully or partially by the Developer at any time in its sole discretion or the Developer may
grant additional time for compliance with these conditions and SEZMC shall be bound to
ensure compliance within such additional time as may be specified by the Developer.

3.1.7

In the event the Developer Conditions Precedent are not satisfied within the time period
provided in Section 3.1.1 above including any extensions thereof given under Section 3.1.4
above, this Agreement may be terminated by SEZMC at its sole discretion. In the event
SEZMC exercises its right to terminate this Agreement, it shall issue a Notice to terminate
this Agreement (“Earlier Notice to Terminate by SEZMC”) to the Developer with a copy
to the Independent Engineer (if applicable), Independent Auditor (if applicable). This
Agreement shall stand terminated in accordance with the Earlier Notice to Terminate by
SEZMC. Upon termination of this Agreement, the Performance Security or the Bid
Security, as the case may be, shall be encashed by SEZMC. The Developer and SEZMC
agree that the Developer shall have no claims against SEZMC or GOP for costs, damages,
compensation or otherwise.

3.1.8

In the event the SEZMC Conditions Precedent listed in Section 3.1.2 above are not
complied with by SEZMC within the time period above including any extensions thereof
under Section 3.1.6 above, this Agreement may be terminated by the Developer at its sole
discretion. In the event the Developer exercises its right to terminate this Agreement, it
shall do so by issuing a Notice to terminate (“Earlier Notice to Terminate by Developer”)
this Agreement to SEZMC with a copy to the Independent Engineer (if applicable),
Independent Auditor (if applicable). This Agreement shall stand terminated on the date
provided in the Earlier Notice to Terminate by Developer. Upon termination of this
Agreement, the Performance Security or the Bid Security, as the case may be, shall be
returned to the Developer. Except as otherwise provided herein above, the Developer and
SEZMC agree that the Developer shall have no claims against SEZMC, GOS or GOP for
costs, damages, compensation or otherwise.

3.1.9

The Developer and SEZMC shall follow the procedure set out below to fulfil the Joint
Condition Precedent in a timely manner:
a)
The Developer shall provide such documents as are required under the SEZ Act
pursuant to which SEZMC shall facilitate in getting the Dhabeji Industrial Zone
declared a special economic zone as specified in the SEZ Act;
b)
Subject to timely submission of the documents required under the SEZ Act, SEZMC
shall ensure a zone application for approval is made to the BOA constituted under
the SEZ Act within four months of the Signing Date;
c)
The Developer shall accommodate any changes and fulfil any conditions requested
by the BOA in reference to the zone application and supporting documents
thereto, provided however, to the extent such conditions and changes affect the
scope of work as contemplated hereunder, such conditions shall be fulfilled and
changes shall be made once the Developer and SEZMC negotiate the same in good
faith and mutually agree on a mechanism to absorb the impact thereof.

3.1.10 The Joint Condition Precedent set forth in Section 3.1.3 above may be deferred, such that
provided each of the Developer Conditions Precedent and SEZMC Conditions Precedent
are duly fulfilled or waived, both Developer and SEZMC may allocate additional time for
compliance with the Joint Condition Precedent permitting the Developer to commence
Works prior to fulfilment of such Joint Conditions Precedent
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3.2

Conditions Subsequent

3.2.1

The Developer shall ensure that the Zone I Land is allotted to and advance payments from
at least fifty (50) percent of undertakings highlighted in the Industry Commitments is
received in the Escrow Account on or before the expiry of six (6) months from the Effective
Date.
In the event the Developer fails to comply with Section 3.2.1, the Developer shall be liable
to pay liquidated damages to SEZMC amounting to PKR 5,000,000 (Pak Rupees 5 Million)
per acre of unrealised commitments.

3.2.2

4.

PERFORMANCE SECURITY

4.1

The Developer shall provide to SEZMC the Performance Security on the Signing Date and
in any event no later than two (2) days from the Signing Date in accordance with this
Section 4. The Performance Security shall be for an aggregate amount as stated in
Schedule 5 (Performance Security Amounts), as adjusted from time to time. The
Performance Security shall secure all of the Developer’s obligations, liabilities, payment
of Delay Liquidated Damages, indemnities, representations, guarantees, warranties and
responsibilities under this Agreement for the Works, including the integrity and quality of
the Developer's workmanship, the timely and continuous performance and execution of
the Works, the quality and quantity of the materials and the Works, the performance of
the Works by the Developer and all other works and services to be provided by the
Developer under this Agreement. The Developer shall ensure that the Performance
Security is valid and effective during the Term of this Agreement.

4.2

The Performance Security shall be valid for an initial period beginning from the Signing
Date and ending on ninety (90) Days from the Effective Date. Thereafter, the Performance
Security shall be replaced and such Performance Security shall be valid for a period
beginning from the Effective Date and ending on ninety (90) Days from the Required
Project Completion Date. Thereafter, the Performance Security shall be renewed on an
annual basis in accordance with the terms thereof, for a period of [one (1) calendar year].
The Performance Security and shall be renewed at least [ninety (90) Days] prior to the
expiry of each year, for an additional term of one (1) calendar year provided that
Performance Security for last Year of the Term shall remain valid for ninety (90) Days
following the expiry of the Term. The Developer shall replenish the Performance Security
to the Performance Security Amount in the event of any encashment of the Performance
Security by SEZMC, within [five (5) Days of such encashment].

4.3

The Developer and SEZMC agree that the Bid Security shall remain in full force and effect
until such time the Developer provides the Performance Security to SEZMC in accordance
with this Agreement.

4.4

SEZMC shall be entitled to encash the Performance Security (i) upon the failure by the
Developer to SEZMC any amounts including Delay Liquidated Damages as and when
required under this Agreement; and/or (ii) termination of this Agreement in accordance
with Section 14 (Termination).

5.

INDEPENDENT ENGINEER AND INDEPENDENT AUDITOR

5.1

Independent Engineer

5.1.1

The Developer and SEZMC shall appoint an Independent Engineer to oversee and
supervise the development, design, engineering, construction, commissioning and
operation of the Dhabeji Industrial Zone including reviewing and approving the designs,
specifications and documents submitted by the Developer to SEZMC, the observation of
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the progress of the Works, the review of the progress reports and the issuance of
certificates under this Agreement.
5.1.2

Within three (3) Days from the Signing Date, the Developer shall provide SEZMC with a list
of three (3) internationally reputable firms of engineers for appointment of the
Independent Engineer (the “IE List”).

5.1.3

Within seven (7) Days of the receipt by SEZMC of the IE List, SEZMC may select a reputed
firm of engineers from the IE List and SEZMC and the Developer shall appoint such firm as
the Independent Engineer in terms of the Independent Engineer Contract.

5.1.4

In the event the firms of engineers identified by the Developer in the IE List are not
acceptable to SEZMC, the Developer and SEZMC shall appoint such firm as the
Independent Engineer as is mutually acceptable to SEZMC and the Developer. Such
appointment shall be in terms of the Independent Engineer Contract.

5.1.5

The appointment of the Independent Engineer shall be for an initial period beginning from
the Effective Date and ending on the Project Completion Date (the “Independent
Engineer Term”). Thereafter the Independent Engineer Term shall be renewed with the
mutual consent of the Developer and SEZMC.

5.1.6

The appointment of the Independent Engineer may be terminated upon the occurrence
of any of the following:
(a) The Independent Engineer is (i) adjudged insolvent and/or bankrupt; or (ii) winding
up proceedings are filed against or by the Independent Engineer; or (iii) any action for
malpractice and/or misadministration is filed against the Independent Engineer in a
court of law; or
(b) By the Developer and SEZMC with mutual agreement.

5.1.7

Upon the occurrence of any of the events listed in Section 5.1.6, the Developer and SEZMC
shall have the right to terminate the Independent Engineer Contract in accordance with
the terms thereof or in the event of expiry of the Independent Engineer Term, the
Developer and SEZMC shall appoint a new Independent Engineer in accordance with the
Section 5.1.8 below.

5.1.8

The Developer and SEZMC shall replace the appointed Independent Engineer with
another consulting engineering firm or body corporate selected by the SEZMC from the IE
List provided by the Developer pursuant to Section 5.1.2 above; provided, however, that
the termination and/or replacement of the Independent Engineer shall not have effect till
such time as the new Independent Engineer has been appointed. In the event SEZMC
objects to the appointment of any firm of engineers named in the IE List, then the
Developer shall provide SEZMC with a new list of three (3) reputable firms of engineers
for appointment of the new Independent Engineer (the “New IE List”). Within ten (10)
days of receipt by the SEZMC of the New IE List, SEZMC shall either (a) select a reputable
firm of engineer from the New IE List and shall cause the Developer to appoint such firm
as the Independent Engineer; or reject the appointment of any of the firms provided in
the New IE List, in which case, the Developer and SEZMC shall appoint such firm of
engineers as the new Independent Engineer as is mutually agreed by the Developer and
SEZMC. The provisions of this Section 5.1 (Independent Engineer) shall apply to any new
Independent Engineer (including appointment and replacement of the same) appointed
in accordance with the terms herein.

5.1.9

The term of appointment of the new Independent Engineer shall be the unexpired period
of the Independent Engineer Appointment Term or such other term as may be mutually
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agreed between the Developer and SEZMC.
5.1.10 The Developer shall ensure that all provisions of this Agreement pertaining to the
Independent Engineer and its responsibilities in respect of the matters set out herein shall
be duly incorporated in the Independent Engineer Contract.
5.1.11 The Developer and SEZMC agree that any advice, decision, instruction, direction and/or
award of the Independent Engineer on any matters which require any advice, decision,
instruction, direction and/or award by the Independent Engineer under this Agreement
shall be binding on the Developer and SEZMC unless mutually agreed otherwise by the
Developer and SEZMC.
The Developer shall be responsible for the payment of the fees and expenses payable to
the Independent Engineer pursuant to the Independent Engineer Contract. The Developer
shall make all payments required to be made to the Independent Engineer in a diligent
and timely manner in accordance with the Independent Engineer Contract GOS.
5.1.12 The Developer and SEZMC shall as part of the Independent Engineer Contract require the
Independent Engineer to designate and Notify to SEZMC and the Developer of the
authorized representative of the Independent Engineer. Any communication, advice,
decision, instruction, direction and/or award of the Independent Engineer shall only be
valid and effective if signed by such authorized representative on behalf of the
Independent Engineer; provided, that the Independent Engineer may, by Notice in writing
to the Developer and SEZMC, substitute the authorized representative.
5.1.13 The Developer agrees to ensure (by way of including the necessary provisions in the
agreement to be executed with the Independent Engineer or otherwise) that the
Independent Engineer, while performing its functions (under the Agreement and the
agreement to be executed with the Independent Engineer) in accordance with good
industry practice and in an independent manner, shall endeavour to co-ordinate and cooperate with the Independent Auditor for the benefit and long term success and
operation of Dhabeji Industrial Zone.
5.2

Independent Auditor

5.2.1

Within [ten (10) Days] from the Signing Date, SEZMC and the Developer shall select one
of the Big Four Accounting Firms to act as an Independent Auditor under this Agreement.

5.2.2

The appointment of the Independent Auditor shall be for an initial period beginning from
the Effective Date and ending on the Project Completion Date (the “Independent Auditor
Term”). Thereafter the Independent Auditor Term shall be renewed with the mutual
consent of the Developer and SEZMC.

5.2.3

The appointment of the Independent Auditor may be terminated upon the occurrence of
any of the following:
(a) The Independent Auditor is (i) adjudged insolvent and/or bankrupt; or (ii) winding up
proceedings are filed against or by the Independent Auditor; or (iii) any action for
malpractice and/or misadministration is filed against the Independent Auditor in a
court of law; or
(b) By the Developer and SEZMC with mutual agreement.

5.2.4

Upon the occurrence of any of the events listed in Section 5.2.3, the Developer and SEZMC
shall have the right to terminate the Independent Auditor Contract in accordance with the
terms of the same or in the event of expiry of the Independent Auditor Term, the
Developer and SEZMC shall appoint a new Independent Auditor in accordance with the
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Section 5.2.5 below.
5.2.5

Upon the occurrence of any of the events listed in Section 5.2.3, the Developer and SEZMC
shall mutually replace the appointed Independent Auditor with another Big Four
Accounting Firm; provided, however, that the termination and/or replacement of the
Independent Auditor shall not have effect till such time as the new Independent Auditor
has been appointed.

5.2.6

The Developer shall ensure that all provisions of this Agreement pertaining to the
Independent Auditor and its responsibilities in respect of the matters set out herein are
duly incorporated in the Independent Auditor Contract.

5.2.7

The Developer and SEZMC agree that any advice, decision, instruction, direction and/or
award of the Independent Auditor on any matters which require any advice, decision,
instruction, direction and/or award by the Independent Auditor under this Agreement
shall be binding on the Developer and SEZMC unless mutually agreed otherwise by the
Developer and SEZMC. The Developer shall be responsible for the payment of the fees
and expenses payable to the Independent Auditor pursuant to the Independent Auditor
Contract. The Developer shall make all payments required to be made to the Independent
Auditor in a diligent and timely manner in accordance with the Independent Auditor
Contract with the prior consent of SEZMC. The Developer and SEZMC shall as part of the
Independent Auditor Contract require the Independent Auditor to designate and Notify
to SEZMC and the Developer of the authorized representative of the Independent Auditor.
Any communication, advice, decision, instruction, direction and/or award of the
Independent Auditor shall only be valid and effective if signed by such authorized
representative on behalf of the Independent Auditor; provided, that the Independent
Auditor may, by Notice in writing to the Developer and SEZMC, substitute the authorized
representative.

5.2.8

The Developer agrees to ensure (by way of including the necessary provisions in the
agreement to be executed with the Independent Auditor or otherwise) that the
Independent Engineer, while performing its functions (under the Agreement and the
agreement to be executed with the Independent Auditor) in accordance with good
industry practice and in an independent manner, shall endeavour to co-ordinate and cooperate with the Independent Engineer for the benefit and long term success and
operation of Dhabeji Industrial Zone.

6.

OBLIGATIONS OF SEZMC

6.1

General Obligations

6.1.1

SEZMC shall:
(a)

Arrange availability of Utilities at the Interconnection Point by Required Phase I
Completion Date in the manner provided herein below, which should be made
available to the Zone Enterprises:
i. SEZMC shall arrange electricity connection for 32 MW;
ii. SEZMC shall arrange water connection for 10 MGD; and
iii. SEZMC shall arrange gas connection for 13.5 MMCFD.
For the avoidance of doubt, the Developer may enter into direct agreement(s)
with the Utility Provider(s) as the case may be for the provision of any one or
more Utility in accordance with Section 7.25.
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(b)

Provide support to the Developer during the Term to obtain Applicable Permits
required for the purpose of carrying out its obligations under this Agreement as
detailed in Section 6.2 below.

6.2

Applicable Permits

6.2.1

The Developer shall obtain all Applicable Permits for the performance of the Works and
operation and maintenance of the Dhabeji Industrial Zone, strictly in accordance with this
Agreement. SEZMC shall, at the request and cost of the Developer, provide reasonable
assistance in applying for such Applicable Permits. It is the sole responsibility of the
Developer to timely request such assistance and to provide all necessary documentation
and other information to facilitate the provision of such assistance.

6.3

The SEZMC Representative

6.3.1

SEZMC shall appoint a representative (the “SEZMC’s Representative”), to act on its behalf
under this Agreement and shall give written Notice to the Developer of the name and
address of the SEZMC’s Representative and the authority delegated to him.

6.3.2

The first SEZMC’s Representative shall be:
[to be finalized at the time of execution]

6.3.3

SEZMC shall have the right to change the SEZMC’s Representative at any time during the
Term and shall give written Notice to the Developer of the name and address of such
SEZMC’s Representative.

6.3.4

The SEZMC’s Representative shall carry out the duties specified in this Agreement on
behalf of SEZMC, provide however, the SEZMC’s Representative shall have no authority
to amend this Agreement. The SEZMC’s Representative may exercise the authority
specified in or necessarily to be implied from the Agreement.

6.4

SEZMC’s Determination
When SEZMC is required to determine extension of time or whenever this Agreement,
which for the avoidance of doubt, shall always be subject to the approval of the
Independent Engineer or the Independent Auditor, as the case may be, provides that the
Developer shall proceed in accordance with this Section 6.4 (SEZMC’s Determination) to
agree or determine any matter, SEZMC shall consult with the Developer in an endeavour
to reach an agreement. If an agreement is not achieved within thirty (30) Days, SEZMC
shall make a fair determination in accordance with the Agreement, taking due regard of
all relevant circumstances, which for the avoidance of doubt, shall always be subject to
the approval of the Independent Engineer or the Independent Auditor, as the case may
be.

7.

THE DEVELOPER

7.1

General Obligations

7.1.1

The Developer shall:

7.1.1.1 continuously, diligently and in accordance with the Master Plan and the timelines set out
this Agreement, perform and execute the Works and all its obligations set out herein;
7.1.1.2 ensure that each Critical Project Milestone is completed in accordance with the timelines
set out this Agreement;
7.1.1.3 ensure that the Project Completion Date is achieved on or prior to the Scheduled Project
Completion Date;
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7.1.2

The Developer undertakes to perform the Works in accordance with Prudent Utility
Practices pursuant to this Agreement at its own cost and risk.

7.1.3

The Developer shall perform all its obligations and shall execute and complete the Works
that, in each case, are contemplated under this Agreement to be performed, executed
and completed during the Term.

7.1.4

The Developer shall make payments to SEZMC of the amounts due and payable by the
Developer in accordance with the terms of this Agreement.

7.1.5

The Developer shall remedy any Defects at its own cost and risk.

7.1.6

The Developer undertakes that to an extent appropriate from time to time, it shall itself
and any of its employees, agents, contractors, Subcontractors, Zone Enterprises and Third
Developer and SEZMC entering into the Third Party Agreements as deemed appropriate
at sole discretion of the Developer shall, in each case, be available to attend such meetings
with the SEZMC at all reasonable times, as required and notified by the SEZMC to the
Developer in accordance with this Agreement. The Developer and SEZMC agree that the
Developer’s costs (including the costs of its employees, contractors, Subcontractors, Zone
Enterprises and Third Parties entering into the Third Party Agreements) for attending such
meetings shall be on Developer’s account.

7.1.7

The Developer shall Notify SEZMC without undue delay upon becoming aware of any
changes in the information to be provided to the SEZMC by the Developer pursuant to this
Agreement.

7.1.8

The Developer shall ensure that no damage is caused to any property belonging to SEZMC
in the execution of the Works.

7.1.9

During the execution of the Works, the Developer shall keep the Site free from all
unnecessary obstructions, and shall store or dispose of any its equipment (or any
equipment of the Third Parties entering into Third Party Agreements) or surplus materials
not required for the Works, in each case, in accordance with this Agreement and Prudent
Utility Practices. The Developer shall clear away and remove from the Site any wreckage,
rubbish or temporary works no longer required for the performance of Works.

7.1.10 The Developer shall be responsible for the coordination and general management of the
Works.
7.1.11 The Developer shall provide the SEZMC such information relating to the Works and the
execution and completion of the same as is reasonably requested by the SEZMC from time
to time.
7.1.12 The Developer shall allow SEZMC, SEZMC’s Representative and the Independent Engineer
(including each of their employees, representatives, nominated persons and advisors)
clear access to the Site in order to examine the Works.
7.1.13 The Developer shall be solely responsible for marketing the Site and shall bear all the costs
associated with the marketing activity.
7.1.14 The Developer shall not use the Site for any purpose other than the purposes of
establishing Dhabeji Industrial Zone.
7.1.15 The Developer shall be responsible for the operations, management and maintenance of
the Project.
7.1.16 The Developer shall commence the construction of the Project and begin construction
activities and development activities strictly in accordance with the Master Plan, Project
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Schedule and timelines set forth in this Agreement.
7.1.17 The Developer shall be responsible for maintaining the Site in good condition, fair wear
and tear expected, in accordance with this Agreement and Prudent Utility Practices at no
cost to the SEZMC.
7.1.18 The Developer shall be responsible for engineering and design of the Works in accordance
with this Agreement and Prudent Utility Practices. The Developer shall bear the cost for
modifications or replacements of Work (including any parts thereof) that may be
necessitated as a result of the Developer’s deficiency in the totality and accuracy of design
and engineering or which may arise due to any Defects.
7.1.19 The Developer shall, at the request of SEZMC and in any event, prior to execution of a
Sub-Lease Agreement with the Zone Enterprises, levy and charge the Zone Enterprises
grid connectivity charges and other miscellaneous charges as may be advised by SEZMC
in consultation with the Independent Engineer. The levy of such charges will be
incorporated into the Sub-Lease Agreement and all proceeds recovered from the Zone
Enterprises on account thereof shall be transferred to SEZMC promptly and in any event,
no later than five (5) Business Days from receipt thereof.
7.1.20 The Developer shall develop the Site and do all such acts, deeds and things as may be
necessary and expedient for that purpose and the Developer shall:
(a)

obtain or cause its agents, contractors and Subcontractors to obtain all the
Applicable Permits required to carry out the construction of the Project in
accordance with Applicable Law;

(b)

either itself or through contractors appointed in accordance with the terms of this
Agreement, procure at its own risk all services necessary for the construction,
development, operation and maintenance of the Project; and

(c)

provide the services and shall bear and pay the entire costs and expenses with
regard to all such acts, deeds and things as stated in (a) and (b) above.

7.2

Construction and Operation of Zone I and Zone II

7.2.1

Upon the occurrence of the Phase I Commencement Date, the Developer shall
immediately proceed with the construction of Phase I in accordance with the Technical
Specifications as detailed in Schedule 2 (Scope of Work and Technical Specifications) and
Prudent Utility Practices and meet the Phase I Completion Conditions by or before the
Scheduled Phase I Completion Date.

7.2.2

On the completion of Phase I Completion Conditions, the Developer shall apply to the
Independent Engineer to confirm that the Phase I Completion Conditions have been
satisfied. The application by the Developer shall be supported by relevant documentation
and the Independent Engineer shall be entitled to request further documentation, if so
required. The Independent Engineer shall, within [fifteen (15) Days] from the receipt of
the application made by the Developer under this Section 7.2.2:
i.

Issue the Phase I Completion Conditions Certificate (with a copy to SEZMC and
Independent Auditor) confirming that the Phase I Completion Conditions have
been satisfied by the Developer in accordance with this Agreement; or

ii.

Inform the Developer (with a copy to SEZMC and Independent Auditor) that the
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Phase I Completion Conditions have not been completed to his satisfaction and
inform the Developer the steps required to be undertaken by the Developer to
complete the Phase I Completion Conditions.
Following the satisfaction of the Phase I Completion Conditions in accordance with
Section 7.2.2(ii) (if applicable), the Developer shall be entitled to apply to the
Independent Engineer in accordance with Section 7.2.2.
7.2.3

Upon the occurrence of the Phase II Commencement Date, the Developer shall proceed
with the construction of Phase II in accordance with the Technical Specifications as
detailed in Schedule 2 (Scope of Work and Technical Specifications) to meet the Phase II
Completion Conditions by or before the Scheduled Project Completion Date.

7.2.4

On the completion of Phase II Completion Conditions, the Developer shall apply to the
Independent Engineer to confirm that the Phase II Completion Conditions have been
satisfied. The application by the Developer shall be supported by relevant documentation
and the Independent Engineer shall be entitled to request further documentation, if so
required. The Independent Engineer shall, within [fifteen (15) Days] from the receipt of
the application made by the Developer under this Section 7.2.4:
i.

Issue the Project Completion Certificate (with a copy to SEZMC and the
Independent Auditor) confirming that the Phase II Completion Conditions have
been satisfied by the Developer in accordance with this Agreement; or

ii.

Inform the Developer (with a copy to SEZMC and Independent Auditor) that the
Phase II Completion Conditions have not been completed to his satisfaction and
inform the Developer the steps required to be undertaken by the Developer to
complete the Phase II Completion Conditions.

Following the satisfaction of the Phase II Completion Conditions in accordance with
Section 7.2.4(ii) (if applicable), the Developer shall be entitled to apply to the Independent
Engineer in accordance with Section 7.2.4.
7.2.5

The Developer shall meet all Critical Project Milestones in accordance with the
requirements set forth in the Technical Specifications.

7.2.6

The Developer shall ensure that any punch list items for the remaining portion of Zone II
Land as between agreed between the Developer and SEZMC shall be completed within
[three (3) months] from the date upon which such agreement is reached.

7.3

Developer's Representative and Other Staff

7.3.1

Developer's Representative
(a)

The Developer shall within [three (3) Days] of the Signing Date, submit to SEZMC
the name and particulars of the person whom the Developer proposes to appoint
as developer’s representative (the “Developer’s Representative”) for SEZMC's
approval. The Developer shall not revoke the appointment of the Developer's
Representative without the prior approval of SEZMC.

(b)

The Developer's Representative shall be an experienced and capable person who
is a full time employee of the Developer dedicated to directing the preparation of
the Developer's Documents, the execution of the Works and performing all
obligations of the Developer under this Agreement. Except as otherwise stated in
the Agreement, the Developer's Representative shall receive (on behalf of the
Developer) all Notices, instructions, consents, approvals, certificates,
determinations and other communications under this Agreement. Whenever the
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Developer's Representative is to be absent, a suitable replacement person shall
be appointed as Developer's Representative, and SEZMC shall be notified
accordingly.

7.3.2

(c)

Subject to the prior written approval of SEZMC, the Developer's Representative
may delegate any of his powers, functions and authorities to any competent
person, and may at any time revoke any such delegation. Any such delegation or
revocation shall be in writing and shall not take effect until SEZMC has given a
prior written approval for such delegation or revocation. The Developer's
Representative and such persons shall be fluent in the English language, written
and verbal, for day-to-day communications.

(d)

The Developer shall replace the Developer's Representative with another person
fulfilling the requirements set out above if requested to do so by SEZMC in writing.

Other Staff
SEZMC shall have the right to approve those individuals who will hold key project positions
such as project manager and construction manager. SEZMC shall have the right at all times
to reasonably require that any personnel (whether or not previously approved by SEZMC)
be removed and replaced for reasons to be stated in writing.

7.4

Coordination of the Works

7.4.1

The Developer shall be responsible for the coordination and general management of the
Works. The Developer’s responsibility shall include the obligation to coordinate and
manage the progress of all Works on and off the Site and performance of all obligations
during the term of this Agreement. The Developer shall be responsible for inter alia
construction management services, such as coordination, supervision and inspection of
construction, erection and civil work activities at the Site, coordination of the activities of
the Subcontractor(s), the labour and SEZMC’s personnel, obtaining approval for
installation of relevant equipment and components, transmission to SEZMC of the
progress reports and other reports, and any other services necessary to inform SEZMC of
the progress of the Works.

7.4.2

The Developer shall obtain, coordinate and submit to SEZMC, the Independent Engineer
and the Independent Auditor for their information all details (including details of work to
be carried out off the Site) from Subcontractors and suppliers, as applicable.

7.5

Subcontractors

7.5.1

The Developer may subcontract the whole or any part the Works to a Subcontractor or
Subcontractors without seeking the prior approval of SEZMC; provided however, that the
appointment of any Subcontractor by the Developer shall not relieve the Developer of any
of its obligations or potential liability regarding the Project or any liability whatsoever
resulting from a breach of any term or conditions of this Agreement.

7.5.2

The Developer shall be responsible for observance by all Subcontractors of all the
provisions of the Agreement. The Developer shall be responsible for the acts or defaults
of any Subcontractor, his agents or employees, as fully as if they were the acts or defaults
of the Developer, his agents or employees. Any subcontracting by the Developer of any
portion of the Works shall not release or discharge the Developer of any of its
responsibilities or obligations under the Agreement.

7.5.3

The Developer shall ensure that all Sub-Contract Agreements and purchase orders contain
a provision providing for assignment of such Sub-Contracts or purchase orders to SEZMC
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in the event of termination of this Agreement. Such assignment will be at the discretion
of SEZMC and at no cost to SEZMC.
7.6

Setting Out

7.6.1

The Developer shall set out the Works in relation to original points, lines and levels of
reference specified in the Technical Specifications or, if not specified, given by SEZMC in
writing. The Developer shall correct, at his cost, any error in the positions, levels,
dimensions or alignment of the Works.

7.7

Restrictions on the Developer

7.7.1

Restriction on Transfer of Shares

7.7.1.1 Prior to the Project Completion Date; (i) the Developer shall not issue any Ordinary Share
Capital or register any transfer of shares as a result of which the [insert name of the Lead
Member] shall cease to be the Lead Member, as defined in the RFP, and/or the Initial
Shareholders shall cease to collectively hold the entire paid up capital of the Developer,
or (ii) the Initial Shareholders shall not transfer shares to any person as a result of which
the Initial Shareholders shall cease to collectively hold the entire paid up capital of the
Developer, or (iii) the Initial Shareholders shall not transfer any shares inter se as a result
of which the [insert name of the Lead Member] shall cease to be the Lead Member, as
defined in the RFP.

7.7.1.2 After the Project Completion Date, the Initial Shareholders shall be entitled to transfer up
to forty-nine percent (49%) of the Ordinary Share Capital with a prior written Notice to
SEZMC which shall be provided at least [sixty (60) days] prior to such transfer.
7.7.1.3 Any transfer by the Initial Shareholders or issuance of Ordinary Share Capital by the
Developer in breach of this Section 7.7.1 shall be deemed to a Material Breach.
7.7.2

Restriction on creation of Encumbrance

7.7.2.1 The Developer shall not at any time during the term of the Lease Agreement create an
Encumbrance over the Site.
7.7.2.2 The Developer shall not at any time during the Term create an Encumbrance over the
assets of the Developers including any movable, immovable, tangible or intangible assets.
7.7.2.3 The Developer shall not incur any Financial Indebtedness during the Term which is not for
a Short Term Tenor which shall in any event not exceed PKR 1.5 billion.
7.7.2.4 The Developer shall provide annual audited financial statements including the auditors’
report and directors’ report to the SEZMC and Independent Auditor within thirty (30) Days
of the close of each financial year. The financial statements of the Developer shall be
audited by any one of the Big Four Accounting Firms.
7.8

Concessions for the Developer
The Developer shall be entitled to all concessions as granted to it under this Agreement
or the Applicable Laws of the Country.
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7.9

Representations, Warranties and Covenants

7.9.1

The Developer hereby represents and warrants to SEZMC that:

7.9.2

(a)

it is duly incorporated, existing and in good standing under the laws of Pakistan,
and has all requisite power and authority to conduct its business and to execute,
to deliver and to perform its obligations under this Agreement;

(b)

it has taken all necessary actions to authorize the execution, delivery and
performance of this Agreement;

(c)

it has the financial standing and capacity to carry out its obligations under this
Agreement;

(d)

there are no proceedings pending, or to the best of its knowledge, threatened for
the liquidation of the Developer or that could materially adversely affect the
performance by the Developer of its obligations or constitute an event of default
under this Agreement;

(e)

this Agreement has been duly authorised, executed and delivered by it and
constitutes the legal, valid and binding obligation of it;

(f)

to the best of its knowledge, the execution and delivery of, and performance of
its obligations under this Agreement by the Developer, subject to the granting and
maintenance of the requisite Applicable Permits, does not and, subject to the
granting and maintenance of the relevant additional Applicable Permits in the
future, will not constitute a violation of its constitutional documents, or any
Applicable Law or any agreements, understanding, judgment, order, decree or
regulation or rule of any Competent Authority, court, governmental authority or
arbitrator of competent jurisdiction applicable or relating to it, its assets or its
businesses;

(g)

it is in compliance with all the Applicable Laws including but not limited to
Companies Act 2017;

(h)

no Corrupt Act has been committed by the Developer or on its behalf;

(i)

it has adequate expertise and personnel to comply with its obligations under the
Agreement;

(j)

it has received all relevant information it requires and no additional information
relating to the Project in order to procure and construct the Works in accordance
with the Agreement is required;

(k)

It has satisfied itself in every respect prior to the Signing Date regarding the design
criteria provided in this Agreement and the accuracy of any information relating
to the Site;

(l)

It has carried out the necessary due diligence and is aware of the risks and hazards
that are likely to arise or which the Developer may face in the course of the
performance of its obligations hereunder; and

(m)

All statements/information provided by it are true and correct at the Signing Date.

The Developer hereby covenants to SEZMC that:
(a)

It shall take full responsibility for the adequacy, stability and safety of all Site
operations, of all means and methods of construction and of all the Works,
irrespective of any approval or consent or the lack thereof by SEZMC;
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7.10

(b)

it shall perform or cause to be performed the Works (incorporating and supplying
only new, good quality Materials manufactured by reputable manufacturers and
which are suitable for use as part of the Project) for all phases of the Project in
accordance with the terms of this Agreement, and provide all labour, materials,
equipment, machinery, tools, transportation, as may be required, during the
Term), utilities, administration and other services or items required to complete
the Works and otherwise in accordance with this Agreement, including the
Technical Specifications, and in compliance with all Applicable Laws, Applicable
Permits and Prudent Utility Practices;

(c)

it shall further design, engineer, supply, construct and execute the Works, in a
manner consistent with the requirements of this Agreement;

(d)

the Works as completed by the Developer shall be wholly in accordance with the
Agreement and shall include any work which is necessary to satisfy the Technical
Specifications and the requirements set out in the Schedules, or is implied by the
Agreement and all works which (although not mentioned in the Agreement) are
necessary for the stability or for the completion, or safe and proper operation of
the Works;

(e)

it shall be responsible for the adequacy, stability and safety of all Site operations,
of all methods of construction and of all the Works;

(f)

it shall execute and complete the Works and achieve the Project Completion Date
within the Scheduled Project Completion Date and in any event on or before the
Required Project Completion Date;

(g)

it shall provide all superintendence, labour, plant and materials, Developer's
Equipment, and all other things, whether of a temporary or permanent nature,
required in and for the Project;

(h)

the Works will be carried out with all the skill and care to be expected of
appropriately qualified and experienced professional developers with experience
in carrying out works of a similar type, nature and complexity to the Works;

(i)

all Materials and any material used in the Works or any part thereof shall be brand
new, unused, un-refurbished, undamaged and un-reconditioned;

(j)

it shall not create any Encumbrance on the Site or its assets; and

(k)

It shall not incur any Financial Indebtedness during the Term except as otherwise
provided in Section 7.7.2.3.

Site Data

7.10.1 SEZMC has made available to the Developer and the Developer acknowledges receipt of
data on geo technical investigations (if any), seismic surveys (if any) and topography or
under and around the Site (if any), and studies (if any) on environmental impact which
have been obtained by SEZMC as specified in Schedule 1 (Site) hereto. The Developer shall
be solely responsible for interpreting all data, and SEZMC makes no warranty or
representation that the information described in the said schedule is complete, accurate
or exhaustive. The Developer shall be deemed to have inspected and examined the Site,
its surroundings, the above data and other available information, and to have satisfied
himself prior to the Effective Date as to:
(a)

the form and nature of the Site, including all surface and sub-surface conditions;
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(b)

all applicable geo technical investigations, seismic surveys and topography
climatic conditions, including those of the Site and the Country;

(c)

the extent and nature of the work, labour, manpower, services, Developer’s
Equipment and Materials necessary for the execution and completion of the
Works and implementation of the Project;

(d)

the social, political and security situation at and around the Site; and

(e)

the means of access to the Site and the accommodation required.

7.10.2 Without prejudice to Section 7.10.1, the Developer shall be deemed to have obtained all
necessary information as to risks, contingencies and all other circumstances, which may
influence or affect the Project.
7.10.3 The Developer warrants that it has thoroughly investigated the Site, including any
applicable easements, water sources, access to the Site, transportation, international and
local labour conditions, all Applicable Laws and Applicable Permits, the Technical
Specifications, identified any and all above ground and below ground obstructions, and all
other relevant matters or conditions that could affect execution of the Works, and, except
for any express provisions of this Agreement stating otherwise, warrants that the
Developer shall not be entitled to and shall make no claim for additional compensation,
extension of the Scheduled Project I Completion Date or Scheduled Project Completion
Date, as the case may be, for any reason relating to any of the foregoing matters or for
any matter relating to conditions encountered above, below, on or at the Site or on the
ground of any allegation or fact that incorrect or insufficient information was given to him
by SEZMC or any other person, whether in the employment of SEZMC or otherwise
including SEZMC.
7.11

Unforeseeable Sub-Surface Conditions

7.11.1 If sub-surface conditions are encountered by the Developer which in his opinion could
require the Developer to modify or revise the Works, the Developer shall, before such
conditions are disturbed, give Notice to SEZMC so that SEZMC can inspect such conditions.
The Developer shall not be entitled to and shall make no claim for additional
compensation, extension of Scheduled Phase I Completion Date or the Scheduled Project
Completion Date, as the case may be, for any such modification or revision to the Works,
the Project Schedule, or its construction means and methods which may be necessitated
by any unforeseen sub-surface conditions.
7.12

Access Route

7.12.1 The Developer shall be deemed to have satisfied himself as to the suitability and
availability of the access routes he chooses to use. The Developer shall (as between the
Developer and SEZMC) be responsible for the repair of access routes damaged by the
Developer.
7.12.2 The Developer shall provide any signs or directions, which it may consider necessary for
the guidance of its staff, labour and others. The Developer shall obtain any Applicable
Permit that may be required from any Competent Authority for the use of such routes,
signs and directions.
7.12.3 The Developer acknowledges that (a) it will not have sole occupation or use of access
routes to the Site; and (b) it will co-ordinate its use of all such access routes with other
Developers engaged by SEZMC so as not to hinder or delay the performance of works by,
or the access to the Site of such other Developers.
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7.13

Temporary Rights of Way and Facilities

7.13.1 The Developer shall provide, at his own cost, any additional facilities outside the Site
required by him for the purposes of the Works and procure any easements or right-ofway required for those facilities. SEZMC shall co-operate in obtaining necessary Applicable
Permits and approvals for such right-of-way and/or facilities, if required.
7.14

Project Schedule

7.14.1 The Developer shall submit a final Project Schedule to SEZMC which shall be binding on
the Developer, within sixty (60) Days from the Signing Date. The Project Schedule shall be
at least a level-3 programme, in such detail as is reasonably acceptable to SEZMC and shall
be in prepared in accordance with the Technical Specifications. The final Project Schedule
shall be such that the Developer is able to achieve the Phase I Completion Conditions by
the Scheduled Phase I Completion Date and the Project Completion Date by the Scheduled
Project Completion Date, as the case may be and shall include the following:
(a)

the order in which the Developer proposes to carry out the Works (including each
stage of the setting up of the Project);

(b)

the times when submissions and approvals or consents by SEZMC are required, as
indicated in the Technical Specifications; and

(c)

timelines for meeting Phase I Completion Conditions and Phase II Completion
Conditions.

7.14.2 The Project Schedule shall be developed using Critical Path Method (CPM) and
precedence networking techniques, showing early start, late start, early finish and late
finish dates. Latest versions of Primavera Professional Project Management software or
MS Project shall be used and soft copies on compact discs shall be provided in compatible
format to SEZMC for the Project Schedule, as well as any modifications or updates to such
Project Schedule.
7.14.3 The Developer shall, whenever required by SEZMC or SEZMC’s Representative, provide in
writing, for information, a general description of the arrangements and methods which
the Developer proposes to adopt for the execution of the Works. No alteration to the
Project Schedule, or to such arrangements and methods, shall be made without seeking a
prior written approval from SEZMC. If the progress of the Works does not conform to the
Project Schedule, SEZMC may instruct the Developer to revise the Project Schedule,
showing the modifications necessary to achieve Phase I Completion Conditions by the
Scheduled Phase I Completion Date and Phase II Completion Conditions by Scheduled
Project Completion Date.
7.15

Progress Reports

7.15.1 The Developer shall submit a monthly report on the first day of the succeeding month,
after mobilisation at the Site, to SEZMC, the Independent Engineer and the Independent
Auditor covering all activities relating to the Works carried out in the previous month. The
SEZMC and the Developer along with the Independent Engineer and the Independent
Auditor shall hold monthly meetings at the Site (or such other place as the Developer and
SEZMC may mutually agree) to discuss (i) the progress of the Works, (ii) the stage at which
the Developer has reached, and if any activity is behind the Project Schedule, and (iii) set
out the explanation of any such delays and the consequences thereto and the corrective
actions being taken by the Developer to remedy the delay. Minutes of these meetings
shall be prepared by the Developer and sent to SEZMC for approval. These meetings will
continue throughout until the Project Completion Date.
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7.15.2 The Developer shall provide a quarterly progress report ("Quarterly Progress Report" or
"QPR") that provides a detailed schedule for the entire Project Schedule of Works with
detailed task breakdown using such method and technique as may be acceptable to
SEZMC. The QPR will highlight the Works conducted in the past quarter and the Works to
be conducted in the next quarter. The QPR shall contain such information, be in such
format and on such media as the Developer shall prepare, subject to the approval of
SEZMC and shall set out, as a minimum:
(a)

actual project situation, descriptions of progress, including photo documentation;

(b)

charts showing the status of the Developer's Documents and the Project
Schedule;

(c)

survey of the Developer's personnel and Developer's Equipment on Site;

(d)

copies of quality assurance documents;

(e)

analysis of safety statistics, including details of any hazardous incidents and
activities relating to environmental aspects and public relations;

(f)

comparisons of actual and planned progress, with details of any aspects which
may jeopardise the completion in accordance with the Project Schedule and this
Agreement, and the measures being (or to be) adopted to overcome such aspects;

(g)

summary of unresolved claims or disputes that involve requests for extension to
the Scheduled Phase I Completion Date or the Scheduled Project Completion
Date, as the case may be, or adjustment to any other date or Critical Project
Milestones set forth in this Agreement.

(h)

forecast of progress for the next month;

(i)

the analysis of the critical path activities should be identified;

(j)

if the progress of any activity is delayed relative to the dates indicated on the
Project Schedule, an explanation of this and the likely consequences and stating
the corrective action being taken to remedy the delay;

(k)

information on all critical aspects influencing the progress of the Works;

(l)

a general report on the status of the Works;

(m)

such other information as the SEZMC may reasonably require from time to time;
and

(n)

information and data relating to the respective time period (calendar month) and
cumulated data covering the time period up to the last Day of the respective
month as well as main activities forecast for the subsequent month.

7.15.3 As soon as possible and in the reasonable consideration of the Developer, the Developer
shall Notify SEZMC if the Developer fails, or is reasonably likely to fail, to comply with the
Project Schedule or to meet a milestone in the Project Schedule (such likely or actual
failure constituting a "Failure"), identifying the nature of the Failure and the reason for
the Failure, the impact which such Failure shall have, or in the Developer's reasonable
opinion, is likely to have on its ability to achieve any of the milestones set out in the Project
Schedule and the steps which the Developer has taken, is taking and will take to mitigate
the adverse consequences of such Failure. Nothing in this Section 7.15.3 shall relieve the
Developer from complying with the Project Schedule.
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7.16

Developer's Equipment

7.16.1 The Developer shall provide all Developer's Equipment necessary to complete the Works
within the Scheduled Project Completion Date.
7.16.2 All Developer's Equipment brought to the Site by the Developer shall be deemed to be
intended for use exclusively for the execution of the Works and the Developer shall not
remove (or permit the removal of) the same from the Site without SEZMC’s consent
(acting reasonably) until such Developer's Equipment is no longer required for the
execution of the Works. Such consent shall not be required for vehicles engaged in
transporting any personnel, Developer's Equipment or Materials to or from the Site.
7.16.3 For the avoidance of doubt, all such equipment including the Developer’s Equipment shall
be hired at the cost and expense of the Developer to the complete exclusion of SEZMC.
7.16.4 The Developer shall be responsible for safety and maintenance of all vehicle and
Developer's Equipment such that they at all times comply with the Applicable Laws and
Prudent Utility Practices whether these vehicles or Developer's Equipment are owned,
hired and operated by the Developer or not. In case of non-compliance with the
Applicable Laws and Prudent Utility Practices, the Developer, at its own risk and expense
and without any impact on the Project Schedule of Works, shall promptly remove such
vehicles and Developer's Equipment and shall replace with the ones that are compliant
with the Applicable Laws and Prudent Utility Practices.
7.16.5 The Developer shall ensure that only those persons shall operate the Developer's
Equipment and vehicles as mentioned in the Agreement who have the required
qualifications and experience to operate such Developer's Equipment and vehicles and
who have been authorised by the Developer's safety officer.
7.17

Safety Precautions

7.17.1 The Developer shall, during the Term, take full responsibility for the adequacy, stability
and safety of all Site operations and methods of construction and for the safety of all
persons entitled to be on the Site in relation to the Works, all Developer's Equipment and
temporary works and structures and for the safety of all personnel entitled at the Site and
shall keep the Site and the Works in an orderly state appropriate to the avoidance of
danger to such persons.
7.17.2 The Developer shall, prior to the commencement of the Works at the Site, prepare and
submit to SEZMC, a comprehensive set of regulations to be implemented at the Site (the
"Site Regulations"), including the relevant Site safety procedures, in connection with its
Works at the Site, for the review and approval of SEZMC, which shall be applicable to all
persons on the Site including SEZMC's employees. The Developer shall comply with and
shall ensure that all of its employees, agents and Subcontractor comply with the
provisions of such Site Regulations. The Developer's on-Site staff shall include a safety
officer dealing only with safety and accident prevention for all persons on the Site. This
safety officer shall be appropriately qualified for this work and shall have the authority to
issue instructions and take protective measures to prevent accidents. Unless otherwise
permitted by SEZMC, the Developer shall not be allowed to commence the Works until
the Site Regulations are approved by SEZMC.
7.17.3 The Developer shall at its own cost take all due precautions to ensure the safety of its
employees, agents and Subcontractor and, in collaboration with and to the requirements
of the local health authorities, to ensure that medical staff, first aid equipment and stores,
sick bay and suitable ambulance services are available at the camps, housing and on the
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Site at all times throughout the period of the Agreement and that suitable arrangements
are made for the prevention of epidemics, such standards to be not less than the
requirements of the Applicable Laws and for all necessary welfare and hygiene
requirements.
7.17.4 The Developer shall maintain records concerning safety, health and welfare of persons
and damage to property, and make such reports, as are consistent with Prudent Utility
Practices. The Developer shall report details of any accident to SEZMC as soon as possible
after its occurrence and in any event with two (2) Days of the occurrence of such accident.
7.17.5 The Developer shall implement strict safety regulations, as approved by SEZMC in the Site
Regulations, throughout the Term. In the event of any injury to personnel or fatal
accidents or fire at the Site or other material non-compliance of the Site Regulations, the
Developer shall indemnify the SEZMC in accordance with Section 19.10.1 of this
Agreement.
7.17.6 The Developer shall remain responsible at all time for the safety and security of the Works,
Materials and the Developer's Equipment, the Developer at its own cost shall procure,
construct and install temporary fence, lighting, as deemed necessary, during the period
of construction which shall comply with reasonable security standards and such fence
shall be dismantled just prior to expiry of the Term.
7.17.7 The Developer shall establish and maintain at the Site a primary access gate and an access
policy. The Developer shall also establish and maintain at all times a reserve gate. The
Developer shall be obligated and shall ensure that all Subcontractor continue the proper
performance of the Works and meet all manning requirements notwithstanding the use
of pickets at the reserve gate established for use by the Developer and any of the
Subcontractor or at any other location or entrance at or near the Site. The Developer shall
ensure that it’s Subcontractor and all persons entering the Site enter and exit the gate
designated for their use and will instruct all persons exiting and entering the Site as to the
proper gates. If for any reason the Developer fails to perform any condition contained in
this Section 7.17, the Developer shall be in Material Breach of its obligations under this
Agreement and the Developer shall not be entitled to an adjustment in the Scheduled
Project Completion Date in regard to such default.
7.17.8 The Developer shall have an appropriate evacuation plan to protect the Developer's
personnel and property (including Subcontractor's personnel and property) engaged in
the Works. Such evacuation plan and relevant procedures shall be submitted by the
Developer to SEZMC prior to commencement of the Works. SEZMC shall have a right to
make reasonable comments on the Developer's evacuation plan, and the Developer will
take reasonable account of such comments. The Developer shall Notify SEZMC
immediately in writing upon any change to its evacuation plan.
7.17.9 The Developer shall conduct monthly safety meetings with all its contractors,
Subcontractors, employees, agents, Third Parties entering into Third Party Agreements or
other officers working on the Site. Discussions in such meetings shall be recorded and
submitted to SEZMC on a monthly basis. The Developer shall keep the record of such
safety meetings and shall develop a protocol to steward and implement
recommendations given by SEZMC.
7.17.10 The Developer shall ensure that the Subcontractors understand and comply with all
regulations in every respect, including ensuring that all employees of the Developer, its
contractors, the Subcontractor, agents, any other officers or Third Parties entering into
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Third Party Agreements wear appropriate safety helmets, eye protection, safety
footwear, safety clothing and equipment is worn at all times on the Site.
7.18

Protection of the Environment

7.18.1 The Developer shall comply with all Applicable Laws and Applicable Permits in his access
arrangements and operations on Site, including those pertaining to protection of the
environment. During construction, the Developer shall take all necessary steps to protect
the environment (both on and off the Site) and to limit damage and nuisance to people
and property resulting from pollution, noise and other results of his operations. The
Developer shall ensure that air emissions, surface discharges and effluent from the Site
shall not exceed the values set out in the Technical Specifications, and shall not exceed
the values prescribed by Applicable Laws and Applicable Permits.
7.18.2 The Developer shall provide properly designed storage areas which are impermeable to
leakage into the surrounding soil for storage of oils, lubricants or hazardous wastes, as the
case may be. Such storage will also be covered and protected from inundation and
overflow by rainfall into the surrounding soil. Hazardous waste generated during
completion of the Works will be properly disposed of by the Developer on completion of
the Works as per the Applicable Laws and Applicable Permits.
7.19

Security of the Site

7.19.1 The Developer shall be responsible for keeping unauthorised encroachment and/or
persons off the Site. Any loss or damage to the property or Material or Works as a result
of a breach of security, shall be the responsibility of the Developer and for whose
rectification, SEZMC shall neither extend the Scheduled Phase I Completion Date or the
Scheduled Project Completion Date, as the case may be, nor approve any additional cost.
7.19.2 Authorised persons shall be limited to the Developer, its employees, contractors, the
Subcontractors, agents, any other officers or Third Parties entering into Third Party
Agreements, employees of its Subcontractor and persons authorised by SEZMC. Facilities
to inspect the Works shall at all times be afforded by the Developer to SEZMC, SEZMC’s
Representative and any other person notified to the Developer by SEZMC.
7.19.3 The Developer shall take all measures necessary or as advised in accordance with Prudent
Utility Practice and all Applicable Laws to ensure safety, security and protection of the
Site. Such measures shall include posting of trained security personnel at the Site,
providing warning signs and utilising closed/locked gates provided no such measures
hampers the movement of SEZMC, SEZMC’s Representative or any other person notified
to the Developer by SEZMC to the Site.
7.19.4 The Developer shall be responsible to ensure that all of its employees, contractors, the
Subcontractor, agents, any other officers or Third Parties entering into Third Party
Agreements shall at all times comply with the Site Regulations, as well as all applicable
safety and security requirements and all Applicable Laws.
7.20

Developer's Operations on Site

7.20.1 The Developer shall confine his operations to the Site, and to any additional areas which
may be specified by the Developer and agreed by SEZMC as working areas. The Developer
shall take all necessary precautions to keep his personnel, equipment and Subcontractor
within the Site and such additional areas, and to keep and prohibit them from encroaching
on any other property.
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7.21

Maintenance of the Accommodation and Offices on Site

7.21.1 The Developer undertakes to ensure the following in respect of its accommodation and
offices located within the Site at its own cost:
(a)

the Developer shall maintain and keep the accommodation and offices, in all
respects, in good, hygienic and presentable conditions;

(b)

the Developer shall ensure that the accommodation and offices are fully fenced
and properly guarded;

(c)

the occupation of the accommodation and the offices by the Developer shall
comply with the Applicable Laws, including the disposal of the effluent/sewerage
discharge as per the Applicable Laws;

(d)

the Developer shall bear all expenses, including expenses in respect of security,
electricity, gas, water and telephone relating to its accommodation and offices;

(e)

the Developer shall not make any additions, alterations in the accommodation
and offices of any permanent nature except with the prior approval of SEZMC in
writing which shall not be unreasonably withheld; and

(f)

the Developer shall at all times be solely responsible for safety and security of all
personnel, offices and accommodation on Site.

7.21.2 Upon expiry of this Agreement or upon early termination of this Agreement, as the case
may be, the Developer shall vacate promptly the accommodation and offices. If SEZMC so
desires, the Developer shall demolish and/or remove the temporary or permanent
construction for the accommodation and offices.
7.21.3 The Developer shall at all times indemnify and hold SEZMC including its employees,
agents, SEZMC’s Representative harmless against all claims and liabilities arising out of or
in connection with any activity relating to the use of the accommodation and the offices.
7.22

Dangerous Substances

7.22.1 The Developer shall promptly Notify SEZMC of the presence of any toxic substances,
hazardous substances or hazardous wastes (as such terms may be defined in any statute
or ordinance or regulations issued thereunder at the Site). If such conditions are not
attributable to the Developer (or its employees, agents, contractors, Subcontractors or
Third Parties under the Third Party Agreements) and cause an increase in the Developer's
Scheduled Phase I Completion Date or the Scheduled Project Completion Date, as the case
may be, the Developer shall be entitled to an extension in the Scheduled Phase I
Completion Date or the Scheduled Project Completion Date, as the case maybe.
7.22.2 If the Developer encounters any toxic substances, hazardous substances or hazardous
wastes at the Site, which are not attributable to the Developer (or its employees, agents,
contractors, Subcontractors or Third Parties under the Third Party Agreements), the
Developer shall promptly Notify SEZMC of the same and seek its instructions on how to
properly remove and dispose of such substances or wastes so that the Work may safely
proceed. The Developer shall properly and timely dispose of at its own cost and expense
any and all toxic substances, hazardous substances or hazardous wastes produced or
generated by the Developer (or its employees, agents, contractors, Subcontractors or
Third Parties under the Third Party Agreements) in the course of the Term.
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7.22.3 Without prejudice to Section 7.18 (Protection of the Environment), the Developer hereby
warrants that in respect of any toxic substances, hazardous substances or hazardous
wastes:
(a)

that it has not used or specified and will not use or specify such substances for
use;

(b)

that it has exercised and will continue to exercise reasonable skill, care and
diligence to see that they are not used;

(c)

that it is not aware and has no reason to suspect or believe that there have been
or will be used; and

(d)

that it will promptly Notify SEZMC in writing if it becomes aware or has reason to
suspect or believe that they have been or will be used.

7.22.4 Without prejudice to Section 7.18 (Protection of the Environment) and Section 19.10
(Indemnity), the Developer shall indemnify, protect, defend and hold harmless SEZMC,
SEZMC’s Representative, SEZMC’s affiliates and their respective agents, from and against
any and all demands, claims, suits and causes of action from Third Parties and any and all
liabilities, costs, expenses, settlements and judgements incurred therewith (including
court costs and attorney's fees incurred by SEZMC, SEZMC’s Representative, SEZMC’s
affiliates and their respective agents, if and only if SEZMC, SEZMC’s Representative,
SEZMC’s affiliates and their respective agents fails to address such claim by its own
attorney having received Notice of the claim) in respect of any toxic substances, hazardous
substances, hazardous wastes, manmade materials or any other substance or material
likely to degrade the environment which may be brought onto the Site by the Developer
(or its employees, agents, contractors, Subcontractors or Third Parties under the Third
Party Agreements) including any such substance or material which is brought to the Site
by the Developer (or its employees, agents, contractors, Subcontractors or Third Parties
under the Third Party Agreements) and is then deposited at the Site by the Developer (or
its employees, agents, contractors, Subcontractors or Third Parties under the Third Party
Agreements).
7.23

Remedial Work

7.23.1 Notwithstanding any previous test or certification, SEZMC may instruct the Developer to:
(a)

remove from the Site and replace any equipment (including Developer’s
Equipment) or Materials which are not in accordance with this Agreement,

(b)

remove and re-execute any Work which is not in accordance with this Agreement,
and

(c)

execute any work which is urgently required for the safety of the Works.

7.23.2 If the Developer fails to comply with any such instruction, SEZMC shall be entitled to
employ and pay other persons to carry out the work and the Developer shall be
responsible to SEZMC all costs arising from this failure.
7.23.3 The Developer shall be responsible for internal infrastructure linkages required for the
Project including but not limited to road, electricity, supply, water supply, waste water
and solid waste disposal and storm water drainage. SEZMC will use reasonable efforts for
the provisions with respective Competent Authority at no cost to itself and it shall be the
Developer’s responsibility to fulfil any monetary or other compliances as may be required
by such Competent Authority.
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7.24

Localisation

7.24.1 To the extent technically and commercially possible, the Developer shall, and shall cause
each of its Subcontractor to, give preference to the use of Developer's Equipment and
other equipment, materials and products produced and manufactured in the Country.
7.24.2 To the extent technically and commercially possible the Developer shall, and shall cause
each of its contractors, Subcontractor, agents or Third Party under the Third Party
Agreements to, give preference to the use of Pakistani labour (both skilled and unskilled),
Pakistani supervisory, professional and other personnel, Pakistani services and Pakistani
Developers in the performance of its obligations under the Agreement.
7.25

Utility Agreements

7.25.1 Subject to Section 7.25.2, the Developer shall have the option, but not an obligation, to
arrange the availability of Utilities (at the Interconnection Point, as may be relevant) for
the Zone Enterprises in excess of those utilities committed by SEZMC pursuant to Section
6.1.
7.25.2 The Developer may exercise its option to arrange any one or more Utility under Section
7.25.1 above provided it notifies its intention of doing so within four (4) months of the
Signing Date for Phase I.
7.25.3 In the event the Developer exercises the option to procure the Utility under Section 7.25.1
above, it shall Notify SEZMC of such exercise through a Notice under this Agreement (the
“Utility Notice”). The Utility Notice shall state (i) the respective Utility that the Developer
will procure, (ii) a detailed plan of such procurement including the party from which such
Utility is being procured and (iii) proposed tariff rate and the indexation/adjustment
mechanism thereof which it intends to levy. SEZMC shall, in consultation with the
Independent Engineer, either approve or reject the provision of utilities specified in the
Utility Notice to the Zone Enterprises, and Notify such decision to the Developer within
sixty (60) days of receipt of the Utility Notice for Phase I. For Phase II, the Developer shall
only be required to notify the SEZMC of its plans to arrange the provision of utilities prior
to lease of Zone 2 Land.
7.25.4 The Developer shall be responsible for obtaining all Applicable Permits for arranging or
supplying any Utility.
7.26

Operation and Maintenance

7.26.1 Upon the occurrence of Phase II Commencement Date, the Developer shall proceed with
operation and maintenance of Zone I Land in accordance with Schedule 6 (Operation and
Maintenance).
7.26.2 Following the Project Completion Date, the Developer shall be responsible for the
operation and maintenance of Zone II Land of Dhabeji Industrial Zone along with Zone I
Land (in accordance with Section 7.26.1 above) in accordance with the requirements set
forth in Schedule 6 (Operation and Maintenance).
7.26.3 The Developer shall at all times carry out or procure at its own cost and expense the
operate and maintain the Dhabeji Industrial Zone (including routine, regular, periodic and
preventive maintenance), provide, procure, manage, keep in good operating repair and
condition, renew, replace, restore, rectify and upgrade, normal wear and tear excepted,
with the skill, diligence and expertise of operators of similar facilities and in conformity
with the Schedule 6 (Operation and Maintenance) and Prudent Utility Practices. All such
operation and maintenance and repair works shall be carried out in such a way as to cause
no inconvenience to Zone Enterprises.
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7.26.4 The Developer shall employ qualified and skilled personnel and manpower to efficiently
operate and maintain the Dhabeji Industrial Zone in accordance with Schedule 6
(Operation and Maintenance) at its own cost and consequence
7.26.5 The Developer shall ensure that in the event the Developer wishes to appoint an O&M
Contractor(s) pursuant to the O&M Contract, such O&M Contractor(s) shall be appointed
not less than [six (6) months] prior to Scheduled Phase I Completion Date.
7.27

Not Used

7.28

Approvals

7.28.1 The Developer shall be deemed to have itself of all Applicable Permits required for the
performance of the Works and its obligation under this Agreement.
7.28.2 The Developer shall be responsible for obtaining and thereafter maintaining all Applicable
Permits at its own cost, risk and expense. The Developer shall obtain all Applicable Permits
on or before the Phase I Commencement Date.
7.28.3 The Developer and SEZMC agree that in the event of a Lapse of Consent, the SEZMC shall,
upon receipt of a written request by the Developer, use reasonable efforts to assist the
Developer in obtaining such Applicable Permit provided however, such assistance shall
not infer any obligation under this Section or any other part of this Agreement on the
SEZMC to obtain the relevant Applicable Permit on behalf of the Developer. Except as
otherwise provided in Section 16, the Developer shall neither be relieved nor absolved of
any of its obligations under this Agreement as a result of Lapse of Consent and shall bear
all risks and consequences relating to the same.
7.28.4 The Developer shall reimburse any costs incurred by the SEZMC in providing assistance to
the Developer in obtaining any Applicable Permit, as provided in Section 7.28.3 above.
7.28.5 Upon conclusion of each month following the Effective Date and until the Phase I
Commencement Date, the Developer shall submit a report to SEZMC detailing the
Applicable Permits which have been obtained or which have been applied for the
Developer but not yet issued, together with a plan for obtaining such Applicable Permit
and an estimate of the time within which such Applicable Permit may be obtained.
7.29

Taxes and Subsidies

7.29.1 The Developer shall be responsible to make all payments in respect of the rates, Taxes,
charges, levies, assessments or equivalent Taxes levied.
7.29.2 The Developer may raise any objections in terms of any charges, rates, Taxes, assessment
or equivalent Taxes levied on it by the Competent Authority, provided that, such
objections shall be filed and pursued at the Developer’s costs and the Developer shall be
entitled to any benefit accruing as a result of the Developer’s successful objection.
7.29.3 The Developer fully understands that the SEZMC shall not provide any guarantee, subsidy,
grant or any financial support of any nature to the Developer in respect of the Project
other than as provided under this Agreement.
7.30

No Relief from Liability

7.30.1 Notwithstanding anything contained herein to the contrary in this Agreement, neither:
(a)

The examination of or the giving or withholding the consent or approval to any
Works or any part thereof or the making of objections, representations,
comments or suggestions, or failure to make the same in relation to the Works or
any part thereof or any other respect of the Works; nor
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(b)

Any other act or omission of SEZMC or of any other person acting or purporting
to act on their behalf in relation to any aspect of the Works (including the issue of
any order or instruction pursuant to this Agreement),

Shall, in each case, relieve the Developer in whole or in part of any duty, obligation or
liability undertaken by the Developer in, relation to the Works whether under this
Agreement or otherwise, or diminish or vary any such duty, obligation or liability, whether
by way of contribution or otherwise.
7.31

Sub-Contract

7.31.1 The Developer may fulfil its obligations under this Agreement to perform the Works in
accordance with this Agreement by granting Sub-Contracts to the Subcontractor pursuant
to the Sub-Contract Agreement.
7.31.2 The Developer and SEZMC agree that all Sub-Contract Agreement(s) entered into by the
Developer with the Subcontractor(s) shall not be inconsistent with the terms and
conditions of this Agreement, and shall terminate on or prior to the earlier of (a)
termination of this Agreement; and (b) expiry of the Term.
7.31.3 The Developer hereby undertakes that it shall:
(a)

ensure that the Sub-Contract(s) are granted and the Sub-Contract Agreement(s)
are entered into on an arm’s length basis;

(b)

ensure that the assets created and/or constructed pursuant to the sub-contract
vest in SEZMC upon the earlier of (a) termination of this Agreement; and (b) expiry
of the Term;

(c)

ensure that the Subcontractor(s) performs its obligations in the same manner that
the Developer is required to perform its obligations under this Agreement; and

(d)

[Not Used]

(e)

deliver copies of all Sub-Contract Agreement(s) to SEZMC within thirty (30) days
of its execution.

7.31.4 Unless otherwise agreed to in writing by SEZMC, SEZMC shall not be liable for any costs,
liabilities, claims, damages, costs, penalties, fines, expenses, fees and charges of any
nature whatsoever in relation to the Sub-Contract(s) entered into by the Developer with
Sub-Contract(s) as a result of the expiry of the Term or termination of this Agreement.
7.31.5 Notwithstanding anything to the contrary, the Developer shall be liable for all acts, deeds,
omissions, breaches and defaults of the Subcontractor(s) and shall ensure that there is no
change in the end-use by the Subcontractor(s).
7.31.6 Where a Developer Event of Default occurs as a result of an event of default of a
Subcontractor under its Sub-Contract Agreements or as a result of non-performance of
the subcontracted part of Works in accordance with the terms of this Agreement, the
Developer shall have the right to remedy the default or breach or defect, as the case may
be, at its own cost and without any recourse to SEZMC provided however, in case such
defects, defaults or breach, as the case may be, is not remedied within thirty (30) days of
the Subcontractor(s) default or breach, such event of default of the Subcontractor shall
be considered as Developer’s Event of Default and the provisions of Section 14
(Termination) shall apply.
7.31.7 The Developer shall not be permitted to Sub-Contract the entire Works and breach by the
Developer of the foregoing shall be deemed as a Developer Event of Default.
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7.32

Third Party Agreements

7.32.1 The Developer shall ensure that the terms of any Third Party Agreements which it may
enter into shall be in conformity with and shall not be inconsistent with the terms and
conditions of this Agreement.
7.32.2 The Developer undertakes that in the event of any conflict or inconsistency between a
Third Party Agreement and this Agreement, the provisions of this Agreement shall prevail.
7.32.3 The Developer further undertakes that such terms and conditions which may, in the
reasonable opinion of the Developer, be necessary that the Third Party performs its
obligations in conformity with the Developer’s obligations under this Agreement shall be
incorporated in the Third Party Agreements.
7.32.4 The Developer hereby undertakes that it shall:
(a)

Ensure that the Third Party Agreements are entered into on an arm’s length basis;

(b)

Ensure that the assets created and/or constructed pursuant to the Third Party
Agreements vest in SEZMC upon the earlier of (a) termination of this Agreement;
and (b) expiry of the Term;

(c)

Ensure that the Third Parties engaged by the Developer for the purposes of the
Project perform their obligations in the same manner that the Developer is
required to perform its obligations under this Agreement.

7.32.5 Unless otherwise agreed to in writing by SEZMC, SEZMC shall not be liable for any costs,
liabilities, claims, damages, costs, penalties, fines, expenses, fees and charges of any
nature whatsoever in relation to the Third Party Agreements entered into by the
Developer with the Third Parties as a result of the expiry of the Term or termination of
this Agreement.
7.32.6 The Developer shall ensure that nothing in this Agreement is intended or should be
interpreted so as to create a contractual relationship between the SEZMC and any of the
Subcontractors, vendors, suppliers, tenants, Third Parties entering into Third Party
Agreements, contractors and other personnel (engaged by the contractor for the
performance of Works or any part thereof) that are appointed by the Developer to fulfil
its obligations under this Agreement. A covenant to this effect shall be included in any
contract which the Developer enters into with any of its Subcontractors, vendors,
suppliers, tenants, Third Parties entering into Third Party agreements, contractors and
other personnel (engaged by the contractor for the performance of Works or any part
thereof).
8.

DEVELOPER’S DOCUMENTS

8.1

Developer's Documents

8.1.1

The Developer's Documents, including such documents set forth in the Technical
Specifications are to be submitted to SEZMC for review and comment (if any) and for
information in accordance with the Developer’s Document. Except as otherwise provided
in the Agreement, SEZMC shall return, comment or raise queries on the Developer's
Documents in a reasonable time and manner. The Developer shall amend such
Developer's Documents or otherwise take account of, or respond to, SEZMC comments or
queries and resubmit such Developer's Documents for review and SEZMC shall review
such amended Developer's Documents within a reasonable time. Any purchase orders
based on such Developer's Documents and issued by the Developer prior to the
completion of the review and comment process shall be at the Developer's risk and
Page 48 of 113

issuance of such purchase orders shall not relieve the Developer from its obligation to
implement and accommodate comments of SEZMC.
8.1.2

SEZMC shall only comment or raise any query on any Developer's Document submitted
for review if:
(a)

the Developer's Document is not in accordance with this Agreement;

(b)

the Developer's Document do not comply with Prudent Utility Practice;

(c)

the Developer has not established to the reasonable satisfaction of SEZMC that:
(i)

any comments made by SEZMC on any prior submission are not
comments of which the Developer is required to take account under this
Agreement; or

(ii)

any Developer's Document upon which SEZMC has raised a query is in
accordance with this Agreement and complies with Prudent Utility
Practice.

8.1.3

The Developer shall correct, at its own cost, any discrepancy, error, omission in any
document prepared by the Developer or on its behalf (whether such document has been
reviewed by or on behalf of SEZMC) and shall Notify SEZMC promptly of any such
correction.

8.1.4

The Developer's Documents shall comprise the technical documents specified in this
Agreement, documents required to satisfy all Applicable Permits, and such other
documents as are required or described under this Agreement and the Schedules hereto.
The Developer's Documents shall be written in English.

8.1.5

The Developer shall prepare all Developer's Documents, and shall also prepare any other
documents as required by the SEZMC.

8.1.6

The Developer's Documents that are to be submitted to SEZMC for review pursuant to the
terms of this Agreement shall be submitted accordingly, together with a Notice as
described below.

8.1.7

In the following provisions of this Section, "review period" means the period required by
SEZMC for review, "Developer's Documents" exclude any documents which are not
specified as being required to be submitted for review, without derogating from the scope
of the expression "Developer's Documents" as used elsewhere in the Agreement.

8.1.8

Unless otherwise stated in this Agreement, each review period shall not exceed [fourteen
(14) Days], calculated from the date on which SEZMC receives a Developer's Document in
accordance with this Section 8 (Developer's Documents) and the Developer's Notice. This
Notice shall state that the Developer's Document in question is considered ready, both
for review in accordance with this Section 8 (Developer Documents) and for use. The
Notice shall also state that the Developer's Document complies with this Agreement, or
shall state the extent to which it does not so comply.

8.1.9

SEZMC may, within the review period, give Notice to the Developer that a Developer's
Document fails (to the extent stated) to comply with the Agreement. If a Developer's
Document so fails to comply, it shall be rectified, resubmitted and reviewed in accordance
with this Section 8 (Developer Documents), at the Developer's cost.

8.1.10 For each part of the Works, and except to the extent that the Developer and SEZMC
otherwise agree:
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(a)

execution of such part of the Works shall not commence prior to the expiry of the
review periods for all the Developer's Documents which are relevant to its
execution;

(b)

execution of such part of the Works shall be in accordance with these Developer's
Documents, as submitted for review; and

(c)

if the Developer wishes to modify any design or document which has previously
been submitted for review, the Developer shall immediately give Notice to
SEZMC. Thereafter, the Developer shall submit revised documents to SEZMC in
accordance with the above procedure.

8.1.11 Any such agreement (under the preceding paragraph of this Section 8.1 or any review
under this Section 8.1 or otherwise) shall not relieve the Developer from any obligation
or responsibility under this Agreement.
8.2

Drawings and Documents

8.2.1

In principle, all requirements defined for drawings in this Agreement shall also be applied
for documents as applicable, and vice versa. The Developer shall prepare all necessary
drawings, layout drawings, assembly drawings, and detail drawings and provide SEZMC
with hard copies and soft copies (prepared on AutoCAD or any other software acceptable
to SEZMC), giving full and complete information about the Project to enable SEZMC to
properly review the Works.

8.2.2

The sequence of submission of drawings shall be such that general/basic information is
provided for review/approval before any detail information is sent to SEZMC to enable to
review/approve of these drawings without additional need for further information and
background. SEZMC shall have the right to get access and to review all drawings of any
portion of the Works at any reasonable time in the offices or factories of the Developer,
agents, contractors, Subcontractors or Third Parties under the Third Party Agreements.

8.2.3

The Developer shall submit all drawings in accordance with the Technical Specifications.

8.2.4

Subcontractor drawings shall follow the same structuring process and be incorporated
into the documentation structure of the Developer. The Subcontractor’s drawings shall
be submitted to SEZMC by the Developer. The Developer shall, prior to submission to
SEZMC, carefully review such drawings regarding all details and regarding conformance
with the requirements contained in the Technical Specifications and the intent of all other
provisions of the Technical Specifications. Upon such review, the Developer shall place
thereon the signature and date of his approval. Any drawing without the approval note of
the Developer shall be rejected by SEZMC. Drawings found to be inaccurate, incomplete,
not in compliance with this Agreement and/or Developer's overall design shall be
returned to the Subcontractor for correction, before submission to SEZMC.

8.2.5

Submissions of Drawings and Documents: The Developer shall submit, within the stated
periods, schedules, manuals, etc. to SEZMC, as listed in this Technical Specifications. Items
marked with (A) shall be for approval and with (I) for information.

8.2.6

As-Built Documents:
(a)

The Developer shall prepare, and keep up-to-date, a complete set of "as-built"
records of the execution of the Works, showing the exact as-built locations, sizes
and details of the work as executed. These records shall be kept on the Site and
shall be used exclusively for the purposes of this Section 8.2.
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(b)

The Developer shall supply as-built documents to SEZMC for review as prepared
in accordance with this Section 8.2. The Developer shall obtain the consent of
SEZMC as to their size, the referencing system, and other relevant details.

(c)

The Developer shall submit the final as-built documents within [one (1) month]
from the Effective Date in accordance with this Section 8.2.

8.3

Developer Not to Depart

8.3.1

The Developer shall execute the Works and shall ensure that all Works are in accordance
with the Developer's Documents reviewed and approved by SEZMC and all other
requirements of this Agreement. The Developer shall not depart from any Developer's
Document previously submitted to SEZMC unless it has first submitted an amended
Developer's Document to SEZMC and, in the case of Developer's Documents originally
submitted for approval, obtained approval therefor or, in the case of other Developer's
Documents, SEZMC have made no adverse comment thereon.

8.4

SEZMC's Right to Examine Documents

8.4.1

SEZMC after giving reasonable prior Notice has the right, during business hours, to
examine any Developer’s Document, which has been or is being prepared by the
Developer agents, contractors, Subcontractors or Third Parties under the Third Party
Agreements for the purposes of this Agreement provided that proprietary know-how
which is confidential to SEZMC may be excluded.

8.5

Effects of SEZMC's Review and Comments

8.5.1

Neither the submission of any document nor its review, nor its approval, the making of
comments or the raising of queries thereon, nor suggestions or recommendations on the
same by SEZMC shall prejudice or affect any of the Developer's obligations with respect
to the Works. Before acting on them, the Developer shall check and verify that any such
comments or queries, suggestions and recommendations are proper and correct and shall
not give rise to a breach of this Agreement and any review and approval of SEZMC shall
not absolve the Developer from any liability in respect of the Works, including design. If
the Developer reasonably determines that any suggestion or recommendation of SEZMC
is in breach of this Agreement, the Developer shall Notify SEZMC of the same and proceed
according to this Agreement.

8.6

Subcontracts

8.6.1

The provisions of this Section 8 (Developer Documents) shall also apply to all documents
prepared by any agents, contractors, Subcontractors or Third Parties under the Third Party
Agreements. The Developer shall check such documents submitted by agents,
contractors, Subcontractors or Third Parties under the Third Party Agreements as soon as
practicable following receipt thereof.

8.7

Remedial Work Following Defective & Inadequate Information

8.7.1

The Developer shall at its own expense carry out any alterations or remedial work to the
Works necessitated by any discrepancies, errors or omissions referred to in Section 8
(Developer's Documents).

8.7.2

If the Developer fails to commence and proceed properly and expeditiously with the
carrying out of such alterations or remedial work within a reasonable time, SEZMC may
engage its own employees or other person or any other third parties to carry out such
work, and the Developer shall be liable for all costs and charges incurred by SEZMC.
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8.7.3

The Developer shall reimburse SEZMC for any cost or expense which SEZMC may have
incurred as a result of SEZMC's reliance on any Developer's Document which, pursuant to
this Section 8 (Developer's Documents) the Developer is to correct at its own expense
where and to the extent that such cost would not have been incurred if the Developer
had originally supplied the corrected Developer's Document. Such cost shall include the
cost of removing work previously installed.

9.

STAFF AND LABOUR

9.1

Engagement of Staff and Labour

9.1.1

The Developer shall make its own arrangements for the engagement of all its employees,
staff and labour, local or otherwise, and for their payment, housing, food and transport.

9.2

Foreign Staff and Labour

9.2.1

The Developer may, subject to the requirements of Section 7.24 (Localisation), import
such staff, artisans, and labourers as are required to execute the Works or implement the
Project. The Developer is solely responsible for ensuring that all such staff and labour are
provided with the required residence visas and work permits. SEZMC shall render all
support and assistance to the Developer in this regard as reasonably required. All costs
and payments to be made to the Competent Authority in this regard will be solely borne
by the Developer.

9.2.2

The Developer shall be responsible for the safety and security of all foreign staff and
labour while they are under its employment (including the employment of any agents,
contractors, Subcontractors or Third Parties under the Third Party Agreements). The
Developer shall be responsible for their safe return to the place where they were recruited
from, or to the domicile of all persons whom the Developer recruited and employed for
the purposes of or in connection with the Works and this Agreement. The Developer shall
be responsible for such persons whilst they are on Site or, in the case of foreign nationals
who have been recruited from outside the Country, till they have left the Country.

9.3

Persons in the Service of SEZMC

9.3.1

The Developer shall not recruit, or attempt to recruit, its staff and labour from amongst
persons in the service of SEZMC.

9.4

Labour Laws

9.4.1

The Developer shall comply, and shall cause its agents, contractors, Subcontractors or
Third Parties under the Third Party Agreements to comply, with all the relevant labour
laws applying to their employees, and shall duly pay and afford to them all their legal
rights under Applicable Laws and Applicable Permits. The Developer shall require all such
employees and agents, contractors, Subcontractors or Third Parties under the Third Party
Agreements to obey all Applicable Laws and regulations concerning safety at work.

9.4.2

The Developer shall be responsible for making all payments/contributions to its workers
(including those employed indirectly through its subcontractors) or Competent Authority
in accordance with the Applicable Laws and Applicable Permits. The Developer shall
immediately upon payment of such contributions provide copies of receipts issued by the
concerned Competent Authority to SEZMC.

9.5

Working Hours

9.5.1

The Developer shall be permitted to work at the Site at any time or hour, as permitted by
Applicable Laws and Applicable Permits. The Developer's Representative or a qualified
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supervisor shall be present during all periods, including overtime and second and third
shifts, when work is in progress at the Site.
9.5.2

The Developer shall in dealings with his staff and labour have due regard to all recognised
festivals, days of rest and religious or other customs observed by his staff and labour and
in the Country.

9.6

Facilities for Staff and Labour

9.6.1

The Developer shall provide and maintain all necessary accommodation and welfare
facilities for his agents, contractors, Subcontractors or Third Parties under the Third Party
Agreements staff and labour, as may be required under Applicable Laws and Applicable
Permits. The Developer shall also provide the facilities for SEZMC's personnel as
acceptable to SEZMC. The Developer shall not permit any of his employees or any of the
employees of its agents, contractors, Subcontractors or Third Parties under the Third Party
Agreements to maintain any temporary or permanent living quarters within the structures
forming part of the Works.

9.7

Developer's Superintendence

9.7.1

The Developer shall provide all necessary superintendence during the execution of the
Works, and as long thereafter as SEZMC may consider necessary for the proper fulfilling
of the Developer's obligations under this Agreement. Such superintendence shall be given
by sufficient and suitably qualified persons having adequate knowledge and experience
of the operations to be carried out (including the methods and techniques required, the
hazards likely to be encountered and methods of preventing accidents) for the satisfactory
and safe execution of the Works.

9.8

Developer's Personnel

9.8.1

The Developer shall provide and maintain sufficiently experienced and qualified personnel
to execute and carry out the Works and to perform other functions in a manner and on a
schedule that will facilitate and support timely completion of the Works by the Developer
in accordance with this Agreement.

9.8.2

The Developer shall supervise, select and employ at its own cost, all such personnel
required by the Developer for the performance of the Works hereunder and where
required by the Applicable Laws and/or Applicable Permits. The Developer shall exercise
diligence in ensuring that individuals selected are experienced and well qualified to
perform the work in respect of which each such personnel is employed.

9.8.3

The Developer shall promptly replace any of his staff personnel (including the Developer's
Representative and key personnel) and procure the replacement of any of its agents,
contractors, Subcontractors or Third Parties’ under the Third Party Agreements personnel
whom SEZMC reasonably determines and notifies the Developer in writing is
incompetent, negligent or misconducts himself or commits a serious breach of Applicable
Laws or Applicable Permits. Any such replacement shall be to the reasonable satisfaction
of SEZMC. The Developer shall not replace key personnel or substantially reduce or
otherwise change any of their responsibilities without the prior written consent of SEZMC.

9.9

Reports on Developer's Staff

9.9.1

The Developer shall, as required by SEZMC, send to SEZMC a detailed statement of the
supervisory staff and the numbers of labour in different categories from time to time
employed by the Developer, agents, contractors, Subcontractors or Third Parties under
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the Third Party Agreements on the Site. The statement shall be provided in such form and
with such frequency as SEZMC may reasonably require.
9.9.2

The Developer shall, within [seven (7) Days] from the Effective Date and as and when
required by SEZMC during the Project execution, provide the manpower histogram for the
entire Project which shall include, but not be limited to, deployment plan consistent with
the Works.

9.10

Key Personnel

9.10.1 The Developer must engage the key personnel on permanent basis till the Project
Completion Date.
9.10.2 The Developer shall not change or demobilise any key personnel without the prior written
consent of SEZMC which shall not be unreasonably withheld. Any replacement personnel
proposed by the Developer shall have equal or greater experience than the personnel
being replaced.
9.10.3 The key personnel (including any substitute or replacement key personnel member) must
be permanent senior staff of the Developer and must be fully skilled, competent, qualified
and experienced in the field and position.
9.11

Disorderly Conduct

9.11.1 The Developer shall at all times take all reasonable precautions to prevent any unlawful,
riotous or disorderly conduct by or amongst his staff and labour and the staff and labour
of his agents, contractors, Subcontractors or Third Parties under the Third Party
Agreements and to preserve peace and protection of persons and property in the area of
the Works against such conduct, including offsite locations.
10.

MATERIAL AND WORKS

10.1

Manner of Execution

10.1.1 All Works shall be executed in the manner set out in this Agreement. The Works shall be
executed in a proper, workmanlike and careful manner with properly equipped facilities
and non-hazardous materials, in accordance with recognised good practice and Prudent
Utility Practices.
10.2

Manner of Execution and Delivery to Site

10.2.1 The Developer shall be responsible for procurement, transport, receiving, unloading and
safe keeping of all Materials, Developer's Equipment and other things required for the
completion of the Works. From the time of the applicable Materials’ delivery, the
Developer shall be responsible for its receipt, transportation (to Site), unloading and safe
keeping of all Materials at Site.
10.3

Inspection

10.3.1 SEZMC (including SEZMC’s Representative) shall be entitled, at any places where work is
being carried out, to inspect, examine and test the materials and workmanship, and to
check the progress of all Materials to be supplied under the Agreement. The Developer
shall provide full opportunity to SEZMC (including SEZMC’s Representative) to inspect,
examine, measure and test any Materials (as and when it is received on the Site) and
Works performed on Site (from time to time). All charges toward inspection and/or testing
of the Materials by the SEZMC (including SEZMC’s Representative) shall be borne by the
Developer.
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11.

COMMENCEMENT AND DELAYS

11.1

Time for Completion

11.1.1 The Developer shall meet the Phase II Lease Conditions and achieve the Phase I
Completion Date on or before the Scheduled Phase I Completion Date.
11.1.2 The Developer shall complete the Works in all respects and shall achieve the Project
Completion Date on or before the Scheduled Project Completion Date.
11.2

Extension of time

11.2.1 The Developer may apply for an extension of the Scheduled Phase I Completion Date or
the Scheduled Project Completion Date, as the case may be, if it is being delayed due to
occurrence of a Material Adverse Impediment and/or Force Majeure Event.
11.2.2 The Developer is expressly excluded from any extension of the Scheduled Phase I
Completion Date or the Scheduled Project Completion Date, as the case may be, due to:
(a)

delays in obtaining labour or delivery of goods or services from any agents,
contractors, Subcontractors or Third Parties under the Third Party Agreements;

(b)

physical conditions at the Site of any kind or character unless such conditions are
caused by Force Majeure Event;

(c)

actions/inactions of Competent Authority of the Country, unless such action or
inaction by a Competent Authority directly results in delay or disrupts the
Developer's work and that such delay or disruption was not reasonably
foreseeable by the Developer and provided further that the Developer had
diligently and timely followed the procedures laid down by such Competent
Authority in the Country; and

(d)

any delay arising from the Developer's act or omission.

11.2.3 The Developer shall be entitled to an extension of the time under this Section 11.2 by the
amount of time the Developer is actually delayed by the relevant Force Majeure Event,
provided that the Developer has followed all requirements of Section 16 (Force Majeure).
11.2.4 The Developer is further required to submit to SEZMC (with a copy to the Independent
Engineer), as part of its request for an extension of the time under this Section 11.2, an
acceleration schedule to demonstrate how such delay can be eliminated and whether any
steps can be taken to minimise the effects of the delay. The Developer shall keep such
contemporary records as may be necessary to substantiate any application for an
extension in the Scheduled Phase I Completion Date or Scheduled Project Completion
Date, as the case may be, either on the Site or at another location acceptable to SEZMC,
and such other records as may be reasonably requested by SEZMC. The Developer shall
permit SEZMC to inspect all such records and shall provide SEZMC (with a copy to the
Independent Engineer) with copies as required before allowing any extension in the
Scheduled Phase I Completion Date or Scheduled Project Completion Date to the
Developer.
11.2.5 SEZMC shall proceed in accordance with Section 6.4 (SEZMC's Determination) to agree or
determine either prospectively or retrospectively such extension of the Scheduled Phase
I Completion Date or Scheduled Project Completion Date, as the case maybe, as may be
due with a prior approval of the Independent Engineer. SEZMC shall Notify the Developer
accordingly. When determining each extension of time, SEZMC shall review his previous
determinations and may revise, but shall not decrease the total extension of time.
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11.2.6 Any extension of time granted by SEZMC in consultation with the Independent Engineer
to the Developer shall, except as provided elsewhere in this Agreement, be the
Developer's sole remedy in respect of any matter or thing in connection with which such
extension shall have been granted. This does not in any manner preclude the Developer
from disputing the decision of SEZMC in arbitration or any other dispute resolution
process.
11.2.7 A failure by SEZMC to grant the Developer an extension of the time under this Section
11.2, promptly shall not be a deemed assessment and direction for an extension of the
time as claimed.
11.3

Rate of Progress

11.3.1 If at any time the Developer's actual progress falls behind the Project Schedule or fails to
meet the Critical Project Milestone in accordance with this Agreement as adjusted for
extensions to the Scheduled Phase I Completion Date or the Scheduled Project
Completion Date, as the case may be, due to a Force Majeure Event, or it becomes
apparent that it will so fall behind schedule, the Developer shall no later than [two (2)
Days] submit to SEZMC a revised Project Schedule taking into account the prevailing
circumstances for its approval with a copy to the Independent Engineer. The Developer
shall, at the same time, Notify SEZMC of the steps being taken to expedite progress, so as
to achieve completion within the Scheduled Project Completion Date. SEZMC shall review
the revised Project Schedule provided by the Developer in accordance with this Section
11.3.1 and approve the same in its sole discretion. Except in the case of a Force Majeure
Event, in the event SEZMC does not approve the revised Project Schedule, the Developer
shall be obliged to comply with the Project Schedule provided under Section 7.14 (Project
Schedule). For the avoidance of doubt, the costs of implementing such steps or of revising
the Project Schedule shall be solely for the Developer's account.
11.3.2 To the extent any steps taken by the Developer in meeting his obligations under this
Section 11.3 (Rate of Progress) due to delays attributable to the Developer, cause SEZMC
to incur additional costs, such costs shall be recoverable from the Developer by SEZMC,
subject to proper documentation and proof, and may be deducted by SEZMC from any
monies due, or to become due, to the Developer including payments to be under by the
Escrow Agent to the Developer in accordance with this Agreement.
11.3.3 If the Developer falls behind Critical Project Milestone so as to delay the Scheduled Project
Completion Date, except to the extent the Developer is entitled hereunder to an
extension of the Scheduled Project Completion Date, the Developer shall, upon written
Notice by SEZMC and at no additional cost to SEZMC, develop a recovery schedule and
work such hours (including night shifts, weekends and holidays) and furnish such
additional labour and equipment as necessary to eliminate such delay.
11.3.4 If the Developer fails to comply with its obligations under this Section 11, SEZMC may
engage additional resources (including engaging additional personnel and third party
Developers) as it considers necessary to expedite the performance of the Works and
ensure compliance with the Project Schedule and the Critical Project Milestone. All such
additional costs incurred by SEZMC shall be recoverable from the Developer and may be
deducted by SEZMC from any monies due, or to become due, to the Developer including
payments to be under by the Escrow Agent to the Developer in accordance with this
Agreement.
11.4

Liquidated Damages for Delay

11.4.1 If:
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(a)

the Phase I Completion Date is not achieved by the Scheduled Phase I Completion
Date; or

(b)

the Project Completion Date is not achieved by the Scheduled Project Completion
Date;

then the Developer acknowledges that SEZMC will suffer substantial damages which are
difficult to accurately specify and ascertain. In such event, the Developer shall be liable to
pay SEZMC, Delay Liquidated Damages in the amounts set out in Schedule 9 (Liquidated
Damages) for each Day that the Phase I Completion Date extends beyond the Scheduled
Phase I Completion Date or the Project Completion Date extends beyond the Scheduled
Project Completion Date (“Delay Liquidated Damages”), as the case may be. The
maximum amount of liquidated damages payable to SEZMC by the Developer shall be
subject to a maximum of the Performance Security Amounts. (“Delay Liquidated
Damages Cap”).
11.5

No Further Liability to Pay Liquidated Damages for Delay

11.5.1 Once the Developer has paid all applicable Delay Liquidated Damages to SEZMC for delay
pursuant to Section 11.4 (Liquidated Damages for Delay), the Developer shall be relieved
of any further liability in respect of such delay (other than any liability arising from SEZMC
terminating the Agreement in accordance with Section 14 (Termination).
11.6

Payment of Liquidated Damages for Delay

11.6.1 SEZMC shall, subject to first seeking payment of the Delay Liquidated Damages payable
pursuant to this Section 11 (Commencement and Delays) from the Developer and his
failure to make the payment within ten (10) Days of a demand made by SEZMC, be entitled
to recover the amount of the Delay Liquidated Damages mentioned in this Section 11
(Commencement and Delays) from the Performance Security.
11.6.2 The Developer and SEZMC agree that the Delay Liquidated Damages provided herein are
a reasonable estimate and forecast of the actual costs, losses and expenses SEZMC will
incur as a result of events listed above and do not constitute a penalty. The Developer and
SEZMC, having bargained in good faith for such specific damages, are estopped from
contesting the adequacy, validity or enforceability of such damages.
11.6.3 The payment or deduction of such Delay Liquidated Damages shall only relieve the
Developer from its failure to achieve the Scheduled Phase I Completion Date or the
Scheduled Project Completion Date, as the case maybe, but not its other obligations to
complete the Works, remedy any defects or from any other of his duties, obligations or
responsibilities under the Agreement.
11.6.4 Any Delay Liquidated Damages payable to SEZMC by the Developer shall be first
determined/certified by the Independent Engineer and/or the Independent Auditor, as
the case may be.
12.

SITE

12.1

Lease Agreement

12.1.1 Within [thirty (30) Days] of the Effective Date, the Developer and SEZMC shall enter into
a lease agreement which shall provide for the handover to and possession by SEZMC of
Zone I Land (“Zone I Lease Agreement”). Within [thirty (30) Days] of satisfaction of Phase
II Lease Conditions, the Developer shall enter into a lease agreement which shall provide
for the handover to and possession by SEZMC of Zone II Land (“Zone II Lease Agreement”)
The Lease Agreement shall be in the form and manner provided in Schedule 10 (Lease
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Agreement). Each Lease Agreement shall be signed and registered within [five (5)] days of
its execution.
12.1.2 The Developer shall be responsible for all payments to be made in connection with the
Lease Agreement in accordance with the Applicable Laws including, without limitation,
stamp duty, registration fees & charges and capital value tax and shall take all steps to
ensure that the Lease Agreement is registered with the Competent Authority under the
Applicable Laws.
12.1.3 The tenure of each Lease Agreement shall be for a period of [fifty (50) years] from the
date of its execution or the termination of this Agreement, whichever is earlier (the “Lease
Term”)
12.1.4 [Not Used]
12.1.5 All present and future federal, provincial, municipal, city district government, taxes,
duties, levies or other impositions whatsoever arising out of and as a result of the Lease
Agreement shall be paid by the Developer. Any payments made by SEZMC on behalf of
the Developer shall be reimbursed by the Developer to SEZMC within ten (10) days of such
payment by SEZMC.
12.1.6 The Developer hereby indemnifies SEZMC from all liabilities, claims, damages, costs,
penalties, fines, expenses, fees (including attorney's fees) and charges of any nature
associated with any non-compliance by the Developer of its obligations contained in this
Section 12.1.
12.2

Lease Rent

12.2.1 The lease rent for the Site shall be paid by the Developer to SEZMC, from the sale proceeds
received from Zone Enterprises from time to time, in accordance with Schedule 13
(“Payment Terms”)1(the “Lease Rent”). The Developer and SEZMC agree that entire Lease
Rent shall be paid by the Developer to the SEZMC within seven (7) Years from the Effective
Date or such later date as may be specified by SEZMC at its discretion (the “Lease Rent
Deadline”). In the event at the expiry of the Lease Rent Deadline, the amounts received
by SEZMC from the Developer are less than the Lease Rent, SEZMC shall be entitled to
encash the Performance Security to the extent of the outstanding amount of the Lease
Rent payable by the Developer plus any mark-up at the rate of [⦁] percent per annum. For
the avoidance of doubt, such payments shall not include any amounts received on account
of operation and maintenance charges received from Zone Enterprises by the Developer.
The Developer shall pay Lease Rent to SEZMC in accordance with this Section 12.2 (Lease
Rent).
12.2.2 The Escrow Agent shall:
i.

release [⦁] percent of the payment received in the Escrow Account to the Developer
within [two (2)] Days from the receipt of certificate provided in Section 12.2.4(i);

ii.

release [⦁] percent of the payment received in the Escrow Account to SEZMC within
[two (2)] Days from the receipt of the payment in the Escrow Account; and

12.2.3 Following the achievement of a Payment Milestone, the Developer shall be entitled to
apply to the Independent Engineer to certify that the Payment Milestone has been
completed in accordance with this Agreement. The application by the Developer shall be
supported by the relevant documents which may be required by the Independent
Engineer to give the requisite certification. The Independent Engineer shall, within [seven
1

Schedule 13 to be finalised in accordance with Schedule C (Financial Proposal Standard Form) to the RFP
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(7) Days] from the receipt of the application made by the Developer under this section
12.2.4
12.2.4 Section 12.2.4:
i.

Issue a certificate (with a copy to SEZMC and Independent Auditor) confirming that
the Payment Milestone has been completed by the Developer in accordance with
this Agreement; or

ii.

Inform the Developer that the Payment Milestone (with a copy to SEZMC and
Independent Auditor) has not been completed to his satisfaction and inform the
Developer the steps required to be undertaken by the Developer to achieve the
relevant Payment Milestone.

Following the completion of the relevant Payment Milestone in accordance with Section
12.2.4(ii) (if applicable), the Developer shall be entitled to apply to the Independent
Engineer in accordance with this Section 12.2.4.
12.3

Operation and Maintenance Fee

12.3.1 The Developer shall charge the Zone Enterprises a fee for the maintenance and operation
of the Project [as mutually agreed between the Developer and SEZMC].
12.3.2 Any amounts received by the Developer on account of fee for the operation and
maintenance of the Dhabeji Industrial Zone shall be deposited in the Escrow Account. The
Escrow Agent shall:
12.3.2.1

Release [ninety-five percent (95%)] percent of the payment received in the Escrow
Account to the Developer; and

12.3.2.2

[five percent (5%)] percent of the payment received in the Escrow Account shall be
retained in such account for the purposes of building a Reserve Fund.

12.3.3 Any amounts available in the Escrow Account on account of Reserve Fund shall be
released to the SEZMC, at the Expiry Date or earlier termination of this Agreement in
accordance with Section 14.1.7 (Consequences of Termination),
12.3.4 SEZMC shall at no time be obligated to make any payments to the Developer for the
operation and maintenance of the Dhabeji Industrial Zone.
12.4

Escrow Agreement

12.4.1 The Developer shall enter into an Escrow Agreement with the Escrow Agent and SEZMC
within [one hundred and twenty (120) Days] of the Signing Date and in any event [thirty
(30) Days] prior to the CP Closing Period, on terms and conditions reasonably acceptable
to the Developer and SEZMC.
12.4.2 The Escrow Agreement shall be in effect until the later of:
i.

[Ninety (90) Days] from the Term; or

ii.

Earlier termination of this Agreement in accordance with the terms hereof.

12.4.3 The Escrow Agreement shall, inter alia, provide for:
i.

Setting up of Phase I Escrow Account and Phase II Escrow Account;

ii.

Release of escrow funds to SEZMC, which funds shall be calculated in accordance
with Schedule 13 (‘Payment Terms’); and
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iii.

12.5

Release of escrow funds to any contractors engaged by the Developer for the
development of the Project in accordance with Section 12.3.2.

Material Adverse Impediment

12.5.1 SEZMC shall be responsible for removal of impediments on the Project Site, whether
physical or legal, to the construction and, operation and maintenance of the Project Site,
which impediments:
a)
b)

compromise access to the Project Site; or
compromise possession of the Project Site
(each a “Material Adverse Impediment”)
provided, however, that the Developer shall Notify SEZMC of a Material Adverse
Impediment, whether physical or legal, to the construction and/or, operation and
maintenance of the Project which:

a)
b)

causes a Material Adverse Effect; and
is not attributable to the Developer

12.5.2 Any Notice issued by the Developer pursuant to Section 12.5.1 shall be duly verified and
certified by the Independent Engineer prior to submission to the SEZMC and the
Independent Engineer shall, prior to delivery of such Notice to SEZMC, duly certify in the
Notice, inter alia, the occurrence and subsistence of the Material Adverse Impediment
and the time period required for removal of the same (the “Material Impediment
Removal Period”). Upon receipt by SEZMC of the Notice duly verified and certified by the
Independent Engineer (the “Certified Impediment Notice”), SEZMC shall act so as to
remove such Material Adverse Impediment within the Material Impediment Removal
Period. In the event the Developer suffers delays in the performance of its obligations
and/or incurs Relief Costs, in each case, as a direct result of the Material Adverse
Impediment, the same shall entitle the Developer to issuance of a Relief Request and in
such case, the provisions of Section 12.6 (Relief Orders) shall apply.
12.6

Relief Order

12.6.1 The Developer shall be only entitled to initiate a request to the Independent Engineer
and Independent Auditor (the “Relief Order Request”) for issuance by the same of a Relief
Order relating to, as applicable, an extension of the Time for Completion and/or payment
of Relief Costs by SEZMC in the event of occurrence of a Material Adverse Impediment;
provided, that the Developer shall be entitled to only an extension in Time for Completion
for any delays and to Relief Costs that, in each case, directly result from the Material
Adverse Impediment and as are determined by the Independent Engineer and
Independent Auditor in the Relief Order
12.6.2 if due to the occurrence of a Material Adverse Impediment the Developer is entitled to
initiate a Relief Request, the Developer shall prepare and deliver to the Independent
Engineer and the Independent Auditor (with a copy to the SEZMC) a Relief Order Request,
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together with the Relief Order Proposal that is prepared in accordance with and is subject
to Section 12.6.4 (Relief Order Procedure) and, if applicable, Section 12.6.5 (Additional
Requirements For Relief Orders Relating To Extension Of Time For Completion). Each Relief
Order Request prepared in accordance with Section 12.6.4 (Relief Order Procedure) and,
if applicable, Section 12.6.5 (Additional Requirements for Relief Orders Relating to
Extension of Time for Completion) shall specifically set out in detail the events and
circumstances constituting the Material Adverse Impediment, together with all
supporting satisfactory documentary evidence relating thereto.
12.6.3 Following submission to the Independent Engineer and the Independent Auditor of a
Relief Order Request pursuant to Section 12.6.2, the Independent Engineer and the
Independent Auditor shall proceed in accordance with Section 12.6.4 (Relief Order
Procedure) and Section 12.6.5 (Additional Requirements for Relief Orders Relating to
Extension of Time for Completion). Notwithstanding anything to the contrary, the
Developer and SEZMC agree that the Developer shall not be entitled to any extensions of
Time For Completion and/or Relief Costs, as applicable, due to occurrence of a Material
Adverse Impediment, until such time the same is determined by the Independent
Engineer and the Independent Auditor and set out in the Relief Order issued by the same
in accordance with this Agreement provided further that the Independent Engineer
certifies that the Developer has no space for parallel or alternate sequencing of works
available for carrying out its obligations within the prescribed timelines and until the
Developer has proved to have made all its efforts to avoid such Material Adverse
Impediment according to Good Industry Practices.
12.6.4 Relief Order Procedure
12.6.4.1

In case the Developer submits a Relief Order Request to the Independent Engineer and
the Independent Auditor (with a copy to the SEZMC) pursuant to Section 12.6.2 then
prior to the Independent Auditor and the Independent Engineer issuing a Relief Order,
the Developer shall prepare and submit to the Independent Auditor and the
Independent Engineer (with a copy to the SEZMC), as soon as practicable, a detailed
proposal (the “Relief Order Proposal”) containing:
a) a description of the proposed work to be performed and a detailed Program for its
execution;
b) the Developer’s proposal for any Relief Costs and any adjustments to Time for
Completion, accompanied by detailed pricing and documentary evidence;
c) a statement whether and the extent to which, in Developer’s opinion, the
proposed proposals contained in the Relief Proposal would, notwithstanding the
exercise of all due skill and care, prevent the Developer from performing its
obligations under the Agreement,
provided, however, each Relief Order Request and Relief Order Proposal submitted
by the Developer that proposes an extension to Time for Completion shall be
additionally subject to the provisions and requirements of Section 12.6.5
(Additional Requirements for Relief Orders Relating to Extension of Time for
Completion);
provided, further, however, in the event of submission of any Relief Order Request
and a Relief Order Proposal, the Developer shall provide such additional
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information as SEZMC, the Independent Engineer and/or the Independent Auditor
may reasonably request; and
provided, further, however, the Developer shall keep and maintain such
contemporary records (as may be necessary to substantiate any proposals
contained in the Relief Order Proposal and/or the Relief Order Request) as may
reasonably be requested by the Independent Engineer, the Independent Auditor
and /or SEZMC and the Developer shall permit the Independent Engineer, the
Independent Auditor and /or SEZMC to inspect all such records and shall provide
the same Representative with copies as required.
12.6.4.2

The Developer and SEZMC agree that compliance by the Developer with the provisions
of this Section 12.6 (Relief Orders) shall be a condition precedent to the Independent
Engineer and the Independent Auditor issuance of a Relief Order, unless waived in
writing by the SEZMC. Further, notwithstanding anything to the contrary contained
herein:
a) if the Works (or any part thereof) are not in accordance with this Agreement, any
rectification in that respect undertaken by the Developer shall not entitle the
Developer to issuance of a Relief Order;
b) the Developer is expressly precluded from any extension of the Time for
Completion or to payment of any Relief Costs due to delays resulting from any act
or omission of the Developer;
c) the Developer shall not be entitled to any extensions of the Time for Completion
for any delays or failure to perform and hence shall not be entitled to initiate Relief
Order Request for issuance of a Relief Order to the extent the Developer is, in any
case, in delay of performance of its obligations under the Agreement.

12.6.4.3

Following receipt by the Independent Engineer and the Independent Auditor from the
Developer of the Relief Order Proposal and the Relief Order Request, the Independent
Engineer and the Independent Auditor shall review the Developer’s proposals
contained in the Relief Order Proposal and the Relief Order Request, for the purpose
of determining:
a) the occurrence and subsistence of a Material Adverse Impediment and the
Developer’s entitlement to issuance of the Relief Order Request;
b) whether to proceed with the proposals submitted by the Developer in its
submitted Relief Order Proposal;
c) (if applicable) any amendments or modifications to the estimates and proposals
submitted by the Developer in the Relief Order Proposal;
d) other matters set forth in the Relief Order Proposal and the Relief Order Request
including determination of extension of Time for Completion and Relief Costs; and
e) any other matters considered necessary by the Independent Engineer and the
Independent Auditor for the purposes of issuance of the Relief Order.

12.6.4.4

Following the Independent Engineer and the Independent Auditor’s determination of
matters set out in Section 12.6.4.3 (together with any other matters relating to their
evaluation for issuance for Relief Order), the Independent Engineer and the
Independent Auditor shall either amend, approve or disapprove in writing the
Developer’s submitted proposals contained in the Relief Order Proposal and the Relief
Order Request within twenty-one (21) days following receipt by the Independent
Engineer and the Independent Auditor from the Developer of the Relief Order Proposal
and the Relief Order Request. If the Independent Engineer and the Independent
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Auditor amend, modify or reject the Relief Order Proposal and the Relief Order
Request, in each case, submitted by the Developer, the Developer shall submit a
revised Relief Order Proposal and Relief Order Request taking into account the
amendments, modifications and comments on the same made by the Independent
Engineer and the Independent Auditor, which shall be subject to approval by the
Independent Engineer and the Independent Auditor within twenty-one (21) days of
submission of the revised Relief Order Proposal and the Relief Order Request. In the
event of the Independent Engineer and the Independent Auditor’s approval of the
Relief Order Proposal and the Relief Order Request or, if applicable, a revision of the
same approved by the Independent Engineer and the Independent Auditor, it is agreed
that the Independent Engineer and the Independent Auditor shall jointly issue a
written order of Relief Order to SEZMC and the Developer simultaneously. All
extensions in Time For Completion and all Relief Costs, as applicable, shall be expressly
set out in the Relief Order and shall be (subject to Section 12.6.6 below) binding on the
Developer and SEZMC; provided, however, that such extensions in Time For
Completion and the Relief Costs set in the Relief Order shall not be in excess of the
Developer’s request under the Relief Order Proposal and the Relief Order Request;
provided, further, that any Relief Costs shall be paid by SEZMC to the Developer within
forty five (45) days of receipt of the Relief Order by SEZMC.
12.6.4.5

Notwithstanding anything to the contrary, in the event of occurrence of a Material
Adverse Impediment, the Developer shall be only entitled to such Relief Costs that are
directly attributable to the Material Adverse Impediment.

12.6.4.6

Subject to the terms of this Agreement, the Works shall not be delayed pending the
issuance of a Relief Order by the Independent Auditor and the Independent Engineer
or by the granting of an extension of Time for Completion or payment of Relief Costs.

12.6.5 Additional Requirements for Relief Orders Relating to Extension of Time for Completion
12.6.5.1

The Developer and SEZMC agree the provisions of this Section 12.6.5 (Additional
Requirements for Relief Orders Relating to Extension of Time for Completion) shall apply
to each Relief Order Proposal and the Relief Order Request that, in each case, proposes
an extension to the Time for Completion.

12.6.5.2

Any Relief Order Proposal and/or, if applicable, the Relief Order Request submitted by
the Developer shall be subject to the Developer otherwise being ready to progress with
the aspect of the Works for which an extension is being sought. In the event the
Developer is in any event delayed in the performance of its obligations due to reasons
other than a Material Adverse Impediment, the Developer shall not be granted any
extension of Time for Completion to the extent of its delay.

12.6.5.3

In all cases where the Developer submits a Relief Order Proposal and the Relief Order
Request, the Developer shall consult with SEZMC, the Independent Engineer and the
Independent Auditor in order to determine steps (if any) which can be taken to
overcome or minimize the actual or anticipated delay. The Developer shall thereafter
comply with all reasonable instructions that the Independent Engineer and the
Independent Auditor shall give in order to overcome or minimize such delay.

12.6.5.4

If the Developer intends to initiate a Relief Order Request for issuance of a Relief Order
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for an extension of Time For Completion, the Developer shall Notify SEZMC for an
extension in the Scheduled Project Completion Date in accordance with the provisions
of Section 11.2 (Extension of time) and shall continue to perform his obligations as far
as reasonably practicable. The Developer shall also Notify when appropriate and
requested by SEZMC to provide further Notices (with a copy to the Independent
Engineer) more fully describing the Material Adverse Impediment and its causes and
providing up to date information relating to the efforts made by the Developer to avoid
and/or mitigate the effects thereof and estimates, to the extent practicable, of the time
that it expects it shall be unable to perform its obligations under the Agreement.
Furthermore, the Developer shall include in its Notices of any proposals, including any
reasonable alternative means for performance, but shall not effect any proposals
without the consent of SEZMC.
12.6.6 Disputes and Burden of Proof
12.6.6.1

Any Dispute between the Developer and SEZMC in reference to the issuance of a Relief
Order and/or any matters relating to the same shall be resolved pursuant to Section
18 (Dispute Resolution).

12.6.6.2

In case of a dispute regarding the application of the provisions of this Section 12.6
(Relief Orders), the Developer shall have the burden of proof as to its entitlement to
relief under this Section 12.6 (Relief Orders).

12.6.7 Full Compensation
Any:
a) extensions of Time for Completion; and/or
b) payment of Relief Costs,

in each case, granted pursuant to a Relief Order shall be deemed to be full and complete
compensation to the Developer by SEZMC in respect of matters relating to the Relief Order.

13

PROJECT COMPLETION – PHASE I AND PHASE II

13.1

Transfer of Rights from the Developer to Zone Enterprises

13.1.1 Unless otherwise provided in the Applicable Laws, the Developer shall allot the Zone I
Land to the Zone Enterprises at any time after Phase I Commencement Date and the Zone
II Land at any time after Phase II Commencement Date. The allotment of the Site shall be
by way of a non-transferable allotment letter which shall be in the form and manner
provided in Schedule 11 (Allotment Letter).
13.1.2 The Zone Enterprise shall be obligated to complete construction activities in accordance
with the terms stipulated in the Allotment letter.
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13.1.3 The Developer shall enter into a sub-lease agreement with the Zone Enterprises strictly in
accordance with the form and manner agreed to between the Developer and SEZMC (the
“Sub-Lease Agreement”). The Developer shall not enter into any Sub-Lease Agreement
with any Zone Enterprise prior to the expiry of at least six (6) months from the start of the
commercial operations by the relevant Zone Enterprise. The term of the Sub-Lease
Agreement shall in any event not exceed the term of the lease specified in the Lease
Agreement.
13.1.4 Upon execution of the Sub-Lease Agreement in accordance with this Section 13, a Zone
Enterprise shall only be entitled to transfer the Sub-Lease Agreement of the relevant
portion of the Site in Dhabeji Industrial Zone if:
i.

The transferee of the Sub-Lease Agreement by the Zone Enterprise is approved
by the SEZMC;

ii.

Such Zone Enterprise is not in default of the terms of the Sub-Lease Agreement
and there are no outstanding dues payable by such Zone Enterprise to the
Developer;

iii.

The transfer of the Sub-Lease Agreement to the transferee by the Zone Enterprise
does not constitute a real estate activity; and

iv.

The prescribed transfer fee has been deposited by the Zone Enterprise to the
Developer.

13.1.5 The Developer shall not transfer/sell/allot any parcel of Zone I Land and/or Zone II Land
at a price which is lower than the Floor Price, for that phase.
13.1.6 The Developer shall ensure that the Sub-Lease Agreement executed by it in favour of the
Zone Enterprise is duly stamped and registered. Further, the Developer shall provide
SEZMC relevant details of Sub-Lease Agreements (together with certified (as being true
and correct copies) executed Sub-Lease Agreements within thirty (30) days of execution
of each such Sub-Lease Agreements.
13.1.7 The Developer undertakes that all Sub-Lease Agreements shall be in conformity with the
terms and conditions of this Agreement and the Lease Agreement and shall include
provisions to the effect that in the event of a conflict (direct or indirect) between the
provisions of this Agreement or the Lease Agreement and the Sub-Lease Agreement, the
provisions of this Agreement or the Lease Agreement (as the case may be) shall prevail
and such Sub-Lease Agreement shall stand modified to that extent. The Developer further
undertakes that it shall ensure that the term of each Sub-Lease Agreement shall expire on
or prior the expiry of the Lease Term.
14

TERMINATION

14.1

Default of the Developer

14.1.1 If the Developer:
(a)

Abandons or repudiates this Agreement;

(b)

without reasonable excuse, fails to commence the Works, proceed with the
Works or to demonstrate that sufficient capability is employed in the
performance of the Works to achieve completion of the Phase I Completion
Conditions by the Scheduled Phase I Completion Date or Phase II Completion
Conditions by the Scheduled Project Completion Date;
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(c)

fails to achieve the Phase I Completion Conditions by the Required Phase I
Completion Date;

(d)

fails to achieve the Phase II Completion Conditions by the Required Project
Completion Date;

(e)

Fails to pay any and all payments required to be made to the Independent Auditor
or the Independent Engineer, as the case maybe, in accordance with the
Independent Auditor Contract or the Independent Engineer Contract, as the case
maybe;

(f)

Fails to pay any and all payments required to be made to SEZMC in accordance
with this Agreement including Lease Rent;

(g)

Fails to meet any of the Critical Project Milestone in accordance with this
Agreement;

(h)

fails to comply with any of the requirements of any Applicable Laws and
Applicable Permits and after being so required to apply, does not rectify its default
within a reasonable period of time;

(i)

creates an Encumbrance on the Site;

(j)

Incurs a Financial Indebtedness in breach of this Agreement;

(k)

commits a breach of Section 7.7.1 (Restriction on Transfer of Shares);

(l)

fails to operate and manage the Site in accordance with Schedule 6 (Operation
and Maintenance)

(m)

does not renew, replenish, replace or provide the Performance Security in
accordance with this Agreement;

(n)

a court makes an order that the Developer be wound up or a resolution for a
voluntary winding-up of the Developer is passed;

(o)

any receiver or manager in respect of the Developer is appointed or possession is
taken by or on behalf of any creditor of any property that is owned by the
Developer;

(p)

any voluntary arrangement is made for a composition of debts or a scheme of
arrangement is approved in respect of the Developer;

(q)

becomes bankrupt or insolvent, goes into liquidation, has a receiving order made
against him, compounds with his creditors, or carries on business under a
receiver, trustee or manager for the benefit of his creditors, or if any act is done
or event occurs which (under Applicable Laws) has a similar effect to any of these
acts or events;

(r)

any statement, representation or warranty made by the Developer in this
Agreement proves to have been incorrect, in any material respect, when made
and such incorrect statement, representation or warranty has a Material Adverse
Effect on the Developer’s ability to perform its obligations under this Agreement
and/or on the Project or has a Material Adverse Effect on the rights and/or
obligations of SEZMC under this Agreement;

(s)

is otherwise in Material Breach of any obligation under this Agreement.

14.1.2 If an event of default has occurred and SEZMC wishes to terminate this Agreement, it shall
serve a Notice of termination (the “Notice of Intent to Terminate by SEZMC”) on the
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Developer.
14.1.3 The Notice of Intent to Terminate by SEZMC shall specify the type and nature of the event
of default that has occurred.
14.1.4 The following cure periods (each a “Cure Period for Developer”) shall apply:
i.

In the case of a default arising under Section 14.1.1(a) to Section 14.1.1(f), Section
14.1.1(g), Section 14.1.1(h), Section 14.1.1(l) and Section 14.1.1(r), the Cure Period
for Developer shall be thirty (30) Days;

ii.

In case of a of a default arising under Section 14.1.1(i), Section 14.1.(j), Section
14.1.1(k) and Section 14.1.1(m), the Cure Period for the Developer shall be five (5)
Days; and

iii.

In case of any other default arising under Section 14.1.1, the Cure Period for the
Developer shall be forty-five (45) Days;

14.1.5 In the event the Developer rectifies the event of default prior to the expiry of the relevant
Cure Period for Developer, such Notice of Intent to Terminate by SEZMC shall be deemed
to revoked and this Agreement shall continue in accordance with the terms and conditions
hereof.
14.1.6 In the event the Developer fails to rectify the event of default prior to the expiry of the
relevant Cure Period for Developer, SEZMC may terminate this Agreement by serving a
Notice of termination (the “Termination Notice by SEZMC”) to the Developer. This
Agreement shall terminate on the date specified in the Termination Notice (the “SEZMC
Termination Date”).
14.1.7 [Not Used]
14.2

Default of SEZMC

14.2.1 If SEZMC:
(a)

Fails to execute the Lease Agreement in accordance with Section 12.1 above;

(b)

Fails to fulfil its obligations under Section 6.1;

(c)

is otherwise in Material Breach of any obligation under this Agreement; or

(d)

Fails to provide Utilities (to the extent applicable) in accordance with Section 6.1
by Required Phase I Completion Date.

It shall be considered as an event of default of SEZMC under this Agreement.
14.2.2 If an event of default has occurred and the Developer wishes to terminate this Agreement,
it shall serve a Notice of termination (the “Notice of Intent to Terminate by the
Developer”) on SEZMC.
14.2.3 The Notice of Intent to Terminate by the Developer shall specify the type and nature of
the event of default that has occurred.
14.2.4 The following cure periods (each a “Cure Period for SEZMC”) shall apply:
i.

In the case of a default arising under Section 14.2.1(a) to Section 14.2.1(c), the Cure
Period for SEZMC shall be [forty-five (45) Days]; and

ii.

In case of a default arising under Section 14.2.1(d), the Cure Period for the
Developer shall be [sixty (60) Days].

14.2.5 In the event SEZMC rectifies the event of default prior to the expiry of the relevant Cure
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Period for SEZMC, such Notice of Intent to Terminate by the Developer shall be deemed
to have been revoked and this Agreement shall continue in accordance with the terms
and conditions hereof.
14.2.6 In the event SEZMC fails to rectify the event of default prior to the expiry of the relevant
Cure Period for SEZMC, the Developer may terminate this Agreement by serving a Notice
of termination (the “Termination Notice by Developer”) to SEZMC. This Agreement shall
terminate on the date specified in the Termination Notice by Developer (the “Developer
Termination Date”).
14.3

Consequences of Termination

14.3.1 Upon termination of this Agreement prior to Project Completion Date for reasons other
than an event of default of GOS:
a. SEZMC or its designee shall have the right, but shall not be required, to (i) acquire
the Developer by way of purchase of Ordinary Share Capital and in such case, the
Initial Shareholders shall sell their Ordinary Share Capital or (ii) purchase the
Developer’s rights and interests in respect of the assets owned by the Developer, in
consideration of payment compensation as provided in Schedule 14 (Termination
Compensation) In such case, the following shall take place;

i.

Any amounts standing to the credit of the Escrow Account on account of
Reserve Fund on the SEZMC Termination Date shall be transferred by the
Escrow Agent to SEZMC;

ii.

Performance Security shall be encashed by SEZMC; and

iii.

The Developer will hand over any and all documents pertaining to the
Project, including the Master Plan, Developer’s Documents and any other
related documents required by SEZMC within five (5) days of the SEZMC
Termination Date.

14.3.2 Upon termination of this Agreement after the Project Completion Date for reasons other
than an event of default of GOS:
a. SEZMC or its designee shall have the right, but shall not be required, to (i) acquire
the Developer by way of purchase of Ordinary Share Capital and in such case, the
Initial Shareholders shall sell their Ordinary Share Capital or (ii) purchase the
Developer’s rights and interests in respect of the assets owned by the Developer, in
consideration of payment compensation as provided in Schedule 14 (Termination
Compensation) In such case, the following shall take place;

i.

Any amounts standing to the credit of the Escrow Account on account of
Reserve Fund on the SEZMC Termination Date shall be transferred by the
Escrow Agent to SEZMC;

ii.

Performance Security shall be encashed by SEZMC;

iii.

The Developer will hand over any and all documents pertaining to the
Project, including the Master Plan, Developer’s Documents and any other
related documents required by SEZMC within five (5) days of the SEZMC
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Termination Date; and
iv.

The Developer shall continue to perform its obligations in relation to
operation and maintenance of the Site until such time that SEZMC appoints
a suitable Person to operate and maintain the Site.

14.3.3 Upon termination of this Agreement prior to or after the Project Completion Date due
to an event of Default of SEZMC:

a. SEZMC or its designee shall be required to (i) acquire the Developer by way of
purchase of Ordinary Share Capital and the Initial Shareholders shall sell their
Ordinary Share Capital or (ii) purchase the Developer’s rights and interests in
respect of the assets owned by the Developer, in consideration of payment
compensation as provided in Schedule 14 (Termination Compensation). In such
case, the following shall take place;
i.

Any amounts standing to the credit of the Escrow Account on account of Reserve
Fund on the Developer Termination Date shall be transferred by the Escrow Agent
to the SEZMC;

ii.

Performance Security shall be returned by SEZMC to the Developer within [ten
(10) Business Days] within the Developer Termination date;

iii.

The Developer will hand over any and all documents pertaining to the Project,
including the Master Plan, Developer’s Documents and any other related
documents required by SEZMC.

14.3.4 Notwithstanding anything contained herein, upon termination of this Agreement in
accordance with this Section 14.3.1 and 14.3.2, SEZMC shall be entitled to appoint a
new developer (the “Nominee”) to undertake the Works and all other obligations of
the Developer hereunder. The Developer shall assist and facilitate the Nominee to the
extent required by SEZMC.

15

INSURANCE

15.1.1 The Developer shall at its sole risk and expense, ensure that all insurance covers required
under Applicable Law or Applicable Permits, including insurance covers as listed in
Schedule 12 (Insurance) hereto, are obtained and maintained by the Developer during the
term of this Agreement.
16

FORCE MAJEURE

16.1

Definition of Force Majeure

16.1.1 "Force Majeure Event" shall mean any event or circumstance or combination of events or
circumstances (including the effects thereof) that is beyond the reasonable control of a
Party and that on or after the Effective Date, materially and adversely affects the
performance by such affected Party (the “Affected Party”) of its obligations under or
pursuant to this Agreement; provided, however, that such material and adverse effect
could not have been prevented, overcome or remedied in whole or in part by the Affected
Party through the exercise of diligence and reasonable care, it being understood and
agreed that reasonable care includes acts and activities to protect the Works, the Site and
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the Project from a casualty or other event; that are reasonable in light of the probability
of the occurrence of such event, the probable effect of such event if it should occur, and
the likely efficacy of the protection measures. Force Majeure Event hereunder shall
include each of the following events and circumstances (including the effects thereof), but
only to the extent that each satisfies the above requirements:
i.

ii.

The following political events that occur inside or directly involve Pakistan (each a
“Political Event”)
(a)

any act of war (whether declared or undeclared), invasion, armed conflict
or act of foreign enemy, blockade, embargo, revolution, riot, insurrection,
civil commotion, or act or campaign of terrorism or political sabotage;

(b)

any strike, work-to-rule, go-slow, or analogous labour action that is
politically motivated and is widespread or nationwide;

(c)

Lapse of Consent that shall have existed for a period of [thirty (30)
consecutive Days]; or

(d)

Change in Law.

The following non-political events that occur inside or directly involve Pakistan (each
a “Non- Political Event”)
(a)

lightning, fire, earthquake, tsunami, flood, storm, cyclone, typhoon, or
tornado;

(b)

fire, explosion, chemical contamination, radioactive contamination, or
ionising radiation;

(c)

epidemic or plague; or

(d)

any strike, work-to-rule, go-slow, or analogous labour action that is not
politically motivated and is not widespread or nationwide.

16.1.2 In relation to the Developer, Force Majeure Event shall expressly not include the following
events or circumstances:
(a)

late delivery or interruption in the delivery of machinery, equipment, Materials,
spare parts or consumables (including water and fuel);

(b)

a delay in the performance of any Developer’s employees, its contractors, the
Subcontractors, agents, any other officers or Third Parties entering into Third
Party Agreements;

(c)

breakdown in machinery or equipment;

(d)

normal wear and tear or random flaws in materials, machinery or equipment;

(e)

any risk for which the Developer is responsible pursuant to this Agreement;

(f)

shortage of staff/labour for the performance of the Works;

(g)

any operation of the forces of nature which is not unforeseeable or which are
usual occurrences in the Country and against which an experienced
developer/contractor could reasonably have been expected to have taken
adequate preventative precautions; and

(h)

delays resulting from unsuitable ground or sea conditions or other similar adverse
conditions, which are not unforeseeable and against which an experienced
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developer could reasonably have been expected to have taken adequate
preventative precautions.
(i)

Vandalism, theft, forced entry or event cause by the lapse/breach of the
Developer’s obligation to maintain security for Dhabeji Industrial Zone.

provided, that each of the events described in paragraphs (a), (b) or (c) shall constitute a
Force Majeure to the extent that such events or circumstances are caused by an event or
circumstance that is itself a Force Majeure.
16.1.3 The Developer and SEZMC expressly recognise that acts or omissions of Developer’s
employees, its contractors, the Subcontractors, agents, any other officers or Third Parties
entering into Third Party Agreements shall not be deemed an “event beyond the control
of the Developer” or its employees, contractors, the Subcontractor, agents, any other
officers or Third Parties entering into Third Party Agreements unless such employees,
contractors, the Subcontractor, agents, any other officers or Third Parties entering into
Third Party Agreements can demonstrate that the actual event giving rise to the Force
Majeure Event would be an event covered by this Section 16.1 (Definition of Force
Majeure).
16.2

Effect of Force Majeure

16.2.1 Neither SEZMC nor the Developer shall be considered in default or in contractual breach
to the extent that performance of obligations is prevented by a Force Majeure Event,
provided that no Force Majeure Event shall relieve either Party from its payment
obligations under this Agreement.
16.3

Developer's Responsibility

16.3.1 Upon occurrence of an event considered by the Developer to constitute Force Majeure
Event and which may affect performance of the Developer's obligations, the Developer
shall promptly Notify SEZMC of such Force Majeure Event as soon as practicable, but in
any event not later than twenty-four (24) hours (with a copy to the Independent Engineer)
after it becomes aware of the occurrence of the circumstances giving rise to a Force
Majeure Event or three (3) hours after the resumption of any means of providing Notice
to SEZMC. Thereafter, the Developer shall give SEZMC (with a copy to the Independent
Engineer) a second Notice, describing the Force Majeure Events in detail, to the extent
which can be reasonably determined at the time of such Notice, providing a preliminary
evaluation of obligations affected, a preliminary estimate of the period of time that the
Developer shall be unable to perform such obligations and other relevant matters as soon
as practicable, but in any event, not later than five (5) Days after the initial Notice of the
occurrence of the Force Majeure Event.
16.3.2 Notwithstanding the above, the Developer shall Notify SEZMC for an extension in the
Scheduled Project Completion Date in accordance with the provisions of Section 11.2
(Extension of time) and shall continue to perform his obligations as far as reasonably
practicable. The Developer shall also Notify when appropriate and requested by SEZMC
to provide further Notices (with a copy to the Independent Engineer) more fully describing
the Force Majeure Event and its causes and providing up to date information relating to
the efforts made by the Developer to avoid and/or mitigate the effects thereof and
estimates, to the extent practicable, of the time that it expects it shall be unable to
perform its obligations under the Agreement. Furthermore, the Developer shall include in
its Notices of any proposals, including any reasonable alternative means for performance,
but shall not effect any proposals without the consent of SEZMC.
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16.4

SEZMC's Responsibility

16.4.1 Upon occurrence of an act considered by SEZMC to constitute Force Majeure Event and
which may affect performance of SEZMC's obligations, SEZMC shall promptly Notify the
Developer (with a copy to the Independent Engineer) soon as practicable, but in any event
not later than twenty-four (24) hours after it becomes aware of the circumstances giving
rise to a Force Majeure Event or three (3) hours after the resumption of any means of
providing Notice to the Developer. Thereafter, SEZMC shall give the Developer a second
Notice (with a copy to the Independent Engineer), describing the Force Majeure Event in
reasonable detail and, to the extent which can be reasonably determined at the time of
such Notice, providing a preliminary evaluation of the obligations affected, a preliminary
estimate of the period of time that it shall be unable to perform such obligations and other
relevant matters as soon as practicable, but in any event, not later than five (5) Days after
the initial Notice. SEZMC shall continue to perform his obligations as far as reasonably
practicable. SEZMC shall also Notify the Developer (with a copy to the Independent
Engineer) of any proposals with the objectives of completing the Works and mitigating
any increased costs to SEZMC and Developer.
16.5

Duty to Minimise Delay and Mitigate

16.5.1 Each of the Developer and SEZMC shall at all times use all reasonable efforts to minimise
any delay in the performance of the Agreement as a result of Force Majeure Event and
mitigate the effects of such Force Majeure Event.
16.5.2 The Developer shall endeavour to continue the performance of its obligations under the
Agreement insofar as reasonably practicable and Notify SEZMC (with a copy to the
Independent Engineer) of the steps it proposes to take including any reasonable
alternative means for performance which are not prevented by the Force Majeure Event.
The Developer shall take such steps unless and to the extent SEZMC directs the Developer
not to do so.
16.5.3 A Party shall give Notice to the other Party when it ceases to be affected by the Force
Majeure Event and mitigate any loss suffered by either Party as a result of the Force
Majeure Event.
16.6

Optional Termination and Release

16.6.1 If Force Majeure Event occurs which prevents the whole of the Works or substantially the
whole of the Works and its effect continues for a period of [one hundred eighty (180)
consecutive Days], either SEZMC or the Developer may give to the other a Notice of its
intention to terminate.
16.6.2 Within [fourteen (14) Days] of the date of such Notice, the senior executives of each of
the Developer and SEZMC shall meet to negotiate in good faith and with the aim of
prevent the termination of the Agreement and achieving a resolution satisfactory to both
Developer and SEZMC. If, within [thirty (30) Days] of the date of the initial Notice of the
Developer and SEZMC's intention to terminate, the senior executives of each of the
Developer and SEZMC are unable to agree on a resolution satisfactory to both Developer
and SEZMC, either Party may give to the other a Notice of termination, which shall take
effect on a date specified in such Notice.
16.6.3 In the event this Agreement is terminated in accordance with this Section 16.7, the
provisions of Section 14.1.7 (Consequences of Termination) will apply.
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16.7

Remedies for Force Majeure

16.7.1 The Affected party must at all times since the occurrence of the Force Majeure Event
comply with the obligations of mitigation as provided above and shall continue to comply,
for which the Affected Party shall be entitled to the following relief
(a)

The obligations of the Affected Party (excluding payment obligations) to the
extent they are affected by the Force Majeure Event shall be suspended for the
period of the Force Majeure Event;

(b)

The time period for the performance of obligations of the Affected Party to the
extent they are affected by the Force Majeure Event shall be extended on a day
for day basis for the period of Force Majeure Event provided, however, that no
relief, including extension of performance deadlines, shall be granted to the
affected Party pursuant to this Section 16.7.1(b) to the extent that such failure to
the extent that such failure or delay would nevertheless have been experienced
by the Affected Party had the Force Majeure Event not occurred; and

(c)

The term of this Agreement shall be extended on a day for day basis for the period
of the Force Majeure Event.

16.7.2 Other than for breaches of this Agreement by the other Party (i.e. the Party not affected
by Force Majeure), the other Party shall not bear any liability for any loss or expense
suffered by the Affected Party as a result of a Force Majeure Event.
17

EXPIRY OF THE AGREEMENT

17.1

Upon the expiry of the Term of this Agreement, the Ordinary Share Capital of the
Developer shall be transferred to SEZMC at a nominal value of PKR 1. In such case, the
following shall take place:

17.1.1 Share transfer deeds shall be executed by the Initial Shareholders and any other
shareholder of the Ordinary Share Capital in favour of SEZMC for transfer of the Ordinary
Share Capital for a nominal value of PKR 1; and
17.1.2 Any amounts standing to the credit of the Escrow Account on account of Reserve Fund
shall be transferred by the Escrow Agent to SEZMC.
17.2

The Developer will hand over any and all documents pertaining to the Project, including
but not limited to the Master Plan, Developer’s Documents and any other related
documents required by SEZMC.

18

DISPUTE RESOLUTION

18.1

Negotiation between Senior Executives

18.1.1 SEZMC and the Developer will attempt in good faith to resolve any dispute promptly by
negotiation between senior executives of the Developer and SEZMC who have authority
to settle the Dispute. If the Developer and SEZMC intends to invoke such negotiation
process, it shall give the other Party written Notice of such intent and specify in writing
the specific nature of the dispute. Within [twenty-one (21) Days] of receipt of said Notice,
the receiving Party shall submit to the other a written response. The executives
representing the Developer and SEZMC shall meet at a mutually acceptable time and place
within [thirty (30) Days] of the receiving Party's Notice and thereafter as often as they
reasonably deem necessary to exchange relevant information and to attempt to resolve
the dispute. If such dispute is not resolved within [thirty (30) Days] from their first meeting
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(or within such longer period of time as the Developer and SEZMC may mutually agree),
the Developer and SEZMC shall proceed to arbitration in accordance with Section 18.2
(ArbitrationMediation). The Notices called for within this Section shall not be deemed a
substitute for any other Notice requirement set forth in this Agreement.
18.2

ArbitrationMediation

18.2.1 If the Developer and SEZMC are unable to resolve any dispute through the procedures set
forth in Section 18.1 (Negotiation between Senior Executives) above, the Parties shall
endeavour to settle the dispute in an amicable manner by mediation administered by an
independent and impartial person appointed by the Public-Private Partnership Policy
Board established under the Sindh Public Private Partnership Act, 2010. Thereafter, any
unresolved controversy or claim arising out of or relating to this Agreement, or breach
thereof, shall be settled in accordance with Section 18.3 (Arbitration).If the Developer and
SEZMC are unable to resolve any dispute through the procedures set forth in Section 18.1
(Negotiation between Senior Executives) above, the dispute shall be referred to and finally
resolved by arbitration under the Arbitration Rules of the DIFC-LCIA Arbitration Centre, which
Rules are deemed to be incorporated by reference into this clause. The number of arbitrators
shall be determined in accordance with the said rules. The seat, or legal place, of arbitration
shall be Dubai. The language to be used in the arbitration shall be English. Both Developer
and SEZMC undertake to implement the arbitration award.
18.2.2 The award rendered shall apportion the costs of the arbitration. The arbitrator need not
be bound by strict rules of law where they consider the application thereof to particular
matters to be inconsistent with the spirit of this Agreement and the underlying intent of
the Developer and SEZMC, and as to such matters their conclusions shall reflect their
judgment of the correct interpretation of all relevant terms hereof and the correct and
just enforcement of this Agreement in accordance with such terms.
18.2.3 The award rendered shall be in writing and shall set forth in reasonable detail the facts of
the dispute and the reasons for the arbitrator's decision. The decision of the arbitrators
shall be final and binding upon the Developer and SEZMC. The prevailing Party may
enforce such award in any jurisdiction, including any jurisdiction where the other Party's
assets may be located. Except as the Developer and SEZMC otherwise agree in writing
pending the final resolution of any dispute or arbitration proceeding, the Developer shall
proceed diligently with the performance of the Works under this Agreement and in
compliance with SEZMC’s directions and SEZMC shall proceed to fulfil its obligations under
the Agreement.
18.3

Arbitration

18.3.1 Any dispute arising out of or in connection with this Agreement that has not been
resolved following the procedures set forth in Sections 18.1 and 18.2 shall be settled by
arbitration in accordance with the Arbitration Act, 1940. The number of arbitrators shall
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be determined in accordance with the said act. The arbitration proceedings shall be
conducted and the award shall be rendered, in the English language.
18.3.2 The arbitration shall be conducted in Karachi, Pakistan.
18.3.3 Any arbitral award under this Section 18.3 shall be final and binding upon the Parties, and
each Party undertakes to comply with and to carry out any such arbitral award or
procedural order, fully and without delay.

19

MISCELLANEOUS

19.1

Validity and Enforceability

19.1.1 The invalidity or unenforceability of any portion or provision of this Agreement shall not
affect the validity or enforceability of any other portion or provision. Any invalid or
unenforceable portion or provision shall be deemed severed from this Agreement, and
the balance of this Agreement shall be construed and enforced as if this Agreement did
not contain such invalid or unenforceable portion or provision. Notwithstanding the
provisions of the preceding sentence, should any term or provision of this Agreement be
found invalid by any authority having jurisdiction thereof, the Developer and SEZMC shall
immediately renegotiate in good faith such term or provision of this Agreement to
eliminate such invalidity.
19.2

Waiver

19.2.1 No waiver by either Party of any default or defaults by the other Party in the performance
of any of the provisions of this Agreement:
(a)

shall operate or be construed as a waiver of any other or further default or
defaults whether of a like or different character; or

(b)

be effective unless in writing duly executed by a duly authorised representative
of such Party.

Such waiver shall not affect the validity or enforceability of this Agreement in any manner.
19.2.2 Neither the failure by either Party to insist on any occasion upon the performance of the
terms, conditions and provisions of this Agreement nor time or other indulgence granted
by one Party to the other shall act as a waiver of such breach or acceptance of any
variation or the relinquishment of any such right or any other right hereunder, which shall
remain in full force and effect.
19.3

Third-party Beneficiaries

19.3.1 Except with respect to indemnification obligations contained herein in favour of third
parties, the provisions of this Agreement are intended for the sole benefit of SEZMC and
the Developer, and there are no third-party beneficiaries other than assignees
contemplated by the terms herein and to such extent no person who is not party of this
Agreement has any rights under this Agreement to enforce any term of this Agreement.
19.4

Counterparts

19.4.1 This Agreement may be executed in any number of counterparts and by each of the
Parties in separate counterparts, each of which when so executed shall be deemed to be
an original and all of which taken together shall constitute one and the same Agreement.
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19.5

Entire Agreement

19.5.1 Any of the Works described in this Agreement which was performed or caused to be
performed by the Developer prior to the execution of this Agreement shall be deemed to
have been performed under this Agreement. This Agreement sets forth the full and
complete understanding of the parties relating to the subject matter hereof as of the date
first above stated, and supersedes any and all negotiations, agreements and
representations made or dated prior thereto. Subsequent to the Effective Date, this
Agreement may be supplemented, modified or otherwise amended by mutual agreement
or only in accordance with the terms of this Agreement; provided that any such
supplements, modifications and amendments to this Agreement, if any, must be in the
form of a written amendment to this Agreement, and signed by authorised
representatives of both Parties to this Agreement.
19.6

Conflicting Provisions

19.6.1 Either Party, upon becoming aware of any conflict or inconsistency among any of the
components of this Agreement shall promptly Notify the other Party in writing of such
conflict or inconsistency.
19.7

Joint Responsibility for Drafting

19.7.1 This Agreement was negotiated and prepared by both Parties with advice of counsel to
the extent deemed necessary by each of the Developer and SEZMC; the Parties have
agreed to the wording of this Agreement; and none of the provisions hereof shall be
construed against one Party on the ground that such Party is the author of this Agreement
or any part thereof.
19.8

Sovereign Immunity

19.8.1 The Developer hereby irrevocably and unconditionally agrees that:

19.9

(a)

should any proceedings be brought against the Developer or its assets in any
jurisdiction in connection with this Agreement or any of the transactions
contemplated by this Agreement, no claim of sovereign immunity from such
proceedings will be claimed by or on behalf of the Developer on behalf of itself or
any of its assets; and

(b)

it waives any right of sovereign immunity which it or any of its assets now has or
may in the future have in any jurisdiction in connection with any such
proceedings.

Relationship of the Parties

19.9.1 This Agreement shall not be interpreted or construed to create an association, joint
venture, agency or partnership between the Parties or to impose any partnership or
agency obligation or liability upon either Party. Neither Party shall have any right, power
or authority to enter into any agreement or undertaking for, or act on behalf of, or to act
as, or be an agent or representative of, or to otherwise bind, the other Party.
19.10 Indemnity
19.10.1 The Developer shall defend, indemnify and hold harmless SEZMC and the SEZMC’s
Representative and their respective contractors, agents and employees from and against
all claims, damages (including any environmental damages), losses and expenses possibly
arising out of or resulting from (i) the Works, including professional services provided by
the Developer, as a consequence of the Developer’s breach of its obligations under this
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Agreement or any other act or omission of the Developer and (ii) damage to third party
property or personal injury or death of any person arising out of the execution and
completion of the Works or any other act or omission of the Developer or its employees,
agents, contractors, Subcontractors and Third Parties entering into the Third Party
Agreements.
19.11 Transaction Advisors & Transaction Advisory Fee
19.11.1 The Parties each acknowledge that the Transaction Advisors have been retained as
consultants for assisting GoS in developing an effective framework for the development
of the Project and selection of the Concessionaire through a fair and transparent
competitive bidding process.
19.11.2 The Concessionaire hereby undertakes to pay to the Transaction Advisor (the Transaction
Advisory Fees) an amount equal to 1 percent (1%) of the Bid Price submitted by the Bidder
in the Financial Proposal within fifteen (15) days of the Effective Date.
19.11.3 The Concessionaire shall be responsible for payment of all taxes applicable under the
Applicable Laws on the Transaction Advisory Fees.
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Signing Page
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SCHEDULE 1 – SITE
[Schedule K of the RFP to the extent of the Project Site will be added here at the time of execution of
this Agreement]
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SCHEDULE 2 – SCOPE OF WORK AND TECHNICAL SPECIFICATIONS
[Schedule H of the RFP will be added here at the time of execution of this Agreement]
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SCHEDULE 3 – INTERCONNECTION POINT
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SCHEDULE 4 – PERFORMANCE SECURITY
T O:
CEO
SINDH ECONOMIC ZONES MANAGEMENT COMPANY
[INSERT ADDRESS]

GUARANTEE NO. ............................ (hereinafter referred to as the “Guarantee”)
Dated: ........................................

[INSERT NAME OF BANK], being the Guarantee issuing bank (hereinafter referred to as the “Guarantor
Bank”) understands that the following parties have entered into an agreement entitled the “PUBLICPRIVATE PARTNERSHIP AGREEMENT” dated [insert date] (hereinafter referred to as the “Agreement”) to
establish, develop, construct, operate and maintenance an industrial park by the name of “Dhabeji
Industrial Zone” in Sindh under the public private partnership mode:

(a)

Sindh Economic Zones Management Company Limited, having its offices at [insert address]
(hereinafter referred to as the “SEZMC”); and

(b)

[insert name of the Developer], a company incorporated under the laws of Islamic Republic
of Pakistan, having its registered office located at [insert address] (hereinafter referred to as
the “Developer”, which expression shall, where the context so permits, be deemed to mean
and include its legal heirs, successors in interest, administrators, executors, and permitted
assigns).

Further, the Guarantor Bank understands that pursuant to the terms of the Agreement, the Developer
is required to provide the SEZMC with a bank guarantee in an amount equal to PKR [INSERT AMOUNT IN
NUMBERS] (Pakistani Rupees [INSERT AMOUNT IN WORDS]).

The above premised, the Guarantor Bank hereby undertakes irrevocably and unconditionally to pay
to the SEZMC, without any Notice, reference or recourse to the Developer or to any other entity or
without any recourse or reference to the Agreement, any sum or sums (or any part thereof) equivalent
in aggregate up to but not exceeding a maximum amount of:

PKR [insert amount in numbers]/- (Pakistani Rupees [insert amounts in words])
(hereinafter referred to as the “Guaranteed Amount”)

immediately, however not later than within [five (5) business days] from the date of the Guarantor
Bank’s receipt of the SEZMC’s first written demand (hereinafter referred to as the “Demand”) at the
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Guarantor Bank’s offices located at [INSERT ADDRESS OF THE GUARANTOR BANK AT WHICH DEMAND SHALL BE
MADE], such Demand stating:

(a)

the total amounts demanded; and

(b)

the bank account to which the amounts demanded pursuant to the demand are to be
credited/transferred (hereinafter referred to as the “Bank Account”).

A Demand shall only be honoured by the Guarantor Bank if it is made by and bears the signature of
an authorised officer or representative of the SEZMC.

The Guarantor Bank shall unconditionally honour a Demand hereunder made in compliance with this
Guarantee immediately (however not later than [five (5) business days] of its receipt of the SEZMC’s
Demand, as stated earlier, and shall transfer the amount specified in the Demand to the Bank Account.

This Guarantee shall come into force and shall become automatically effective upon its issuance.

After having come into force, this Guarantee and the Guarantor Bank’s obligations hereunder shall
expire on [INSERT DATE AND TIME] (the Guarantee Expiry Date) irrespective of whether this Guarantee
has been returned to the Guarantor Bank provided that, in the event that the SEZMC issues a Demand
to the Guarantor Bank on or immediately prior to the Guarantee Expiry Date and the same is received
by the Guarantor Bank on or prior to the Guarantee Expiry Date, the Guarantor Bank shall honour such
Demand.

Upon expiry, this Guarantee shall be returned to the Developer without undue delay. Multiple
Demands may be made by the SEZMC under this Guarantee but the Guarantor Bank’s aggregate
liability shall be restricted up to the Guaranteed Amount.

The Guarantor Bank hereby agrees that any part of the Agreement may be amended, renewed,
extended, modified, compromised, released or discharged by mutual agreement between the SEZMC
and the Developer without:

(a)

in any way impairing or affecting the Guarantor Bank’s liabilities hereunder;

(b)

Notice to the Guarantor Bank; and

(c)

the necessity for any additional endorsement, consent or guarantee by the Guarantor Bank.

This Guarantee for its validity period shall not be affected in any manner by any change in the
Guarantor Bank’s constitution or of the Developer’s constitution or of their successors and assignees
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and this Guarantee shall be legally valid, enforceable and binding on each of their successors and
permitted assignees.

All references to any contract or other instruments are by way of reference only and shall not affect
the Guarantor Bank’s obligations to make payment under the terms of this Guarantee.

The SEZMC shall not assign / transfer or cause or permit to be assigned or transferred any of its rights,
title, interests and benefits of this Guarantee without the prior written consent of the Guarantor Bank.

If one or more of the provisions of this Guarantee are held or found to be invalid, illegal, or
unenforceable for any reason whatsoever, in any respect, any such invalidity, illegality, or
unenforceability of any provision shall not affect the validity of the remaining provisions of this
Guarantee.

The Guarantor Bank hereby declares and confirms that under its constitution and applicable laws of
Islamic Republic of Pakistan, it has the necessary power and authority to:

(a)

enter into, execute and deliver this Guarantee; and

(b)

perform the obligations it has undertaken under this Guarantee, which obligations are valid
and legally binding on and enforceable against the Guarantor Bank under the laws of Islamic
Republic of Pakistan.

Further, the Guarantor Bank hereby declares and confirms that the signatory(ies) to this Guarantee
is/are its duly authorized officer(s) to execute this Guarantee.

This Guarantee and all rights and obligations arising from this Guarantee shall be governed and
construed in all respects in accordance with the laws of Pakistan. The courts in Karachi, Pakistan shall
have exclusive jurisdiction in respect of any dispute relating to any matter contained herein.

EXECUTED & ISSUED
FOR & ON BEHALF OF THE GUARANTOR BANK

.......................................................................
NAME:
DESIGNATION:
DATED:
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WITNESSES

WITNESS I

WITNESS II

...........................................................

...........................................................

NAME:

NAME

CNIC NO.:

CNIC NO.:
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SCHEDULE 5 – PERFORMANCE SECURITY AMOUNTS
First performance security – to be submitted by the Developer at the time of signing of the PPP
Agreement. For an amount equal to PKR 125 Million or 1% of Project Cost whichever is higher.
Second performance security – to be submitted by the Developer at the time of completion of CPs of
the PPP Agreement with a longstop date of 6 months from signing date, for an amount equal to PKR
375 Million for each phase.
Third performance security – to be submitted once both phases are constructed. For an amount
equivalent to 50 Million. The O&M performance security shall increase @10% per annum from this
base amount.
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SCHEDULE 6 – OPERATION AND MAINTENANCE
[Schedule I to the extent of operation and maintenance scope will be added here at the execution
of this Agreement]
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SCHEDULE 7 – NOT USED
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SCHEDULE 8 – ESCROW PAYMENT MILESTONE
[these will be agreed between the SEZMC and the Developer at the time of execution of this
Agreement]
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SCHEDULE 9 - LIQUIDATED DAMAGES
(a) In case the Phase I Completion Date is not achieved by the Scheduled Phase I Completion Date; the
Developer shall pay an amount of [Pak Rupees One million (PKR 1,000,000)] for each Day of delay
up to the completion of Zone I Land.
(b) In case the Project Completion Date is not achieved by the Scheduled Project Completion Date; the
Developer shall pay an amount of [Pak Rupees One million (PKR 1,000,000)] for each Day of delay
up to the completion of Zone II Land.
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SCHEDULE 10 – LEASE AGREEMENT

FORM OF LEASE AGREEMENT
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This Indenture of Lease (the “Lease”) is made at [⦁] on this [●] day of [●], 20210 (the “Effective Date”)
BY AND BETWEEN
Government of Sindh, [⦁] Department through [⦁] having its registered office at [•] (hereinafter
referred to as the "Lessor" which term shall include the successors in office, legal representatives and
executors and assigns)
AND
[Insert name of Developer], a company incorporated under the laws of Pakistan and having its
registered office at [•] (hereinafter referred to as the “Lessee”, which expression shall, where the
context so permits or requires, be deemed to mean and include its successors-in-interest and assigns);
(The Lessor and Lessee shall hereinafter be individually referred to as a “Party” and collectively as the
“Parties”).
RECITALS
i.

WHEREAS, the Lessor is the true and lawful owner of the portion of land admeasuring
approximately one thousand five hundred and thirty (1,530) acres with its dimensions and
abuttals as more particularly described and delineated on the site plan annexed hereto in
Schedule A (the “Premises”);

ii.

WHEREAS, the Government of Sindh and the Lessee entered into a public private partnership
agreement (the “PPP Agreement”) dated [⦁] for the purpose of development, construction,
operation and maintenance of Dhabeji Industrial Zone (the “Project”) by the Lessee pursuant to
which the Government of Sindh is obligated to transfer the Premises in two (2) phases;

iii.

WHEREAS, in pursuance of the statement of conditions published by the Land Utilization
Department, Government of Sindh bearing notification number 09-294-03-SO-I/336 dated 25
February 2006 (the “Statement of Conditions”) and upon recommendation of the Scrutiny
Committee under Condition 10 of the Statement of Conditions, the Lessor vide letter number
[please insert number] dated [please insert date], granted approval for a fifty (50) years lease of
Zone I Land in favour of the Lessee for the Project together with all rights, easements, privileges
thereto to be held and enjoyed by the Lessee for the purposes of the Project upon the terms and
conditions specified in this Lease;

NOW THEREFORE, in view of the foregoing and in consideration of the mutual benefits to be derived and
the representations and warranties, mutual covenants and agreements set forth in this Lease and for
other good and valuable consideration, the adequacy of which is hereby acknowledged by the Parties
and intending to be legally bound, the Parties agree as follows:

1.

DEFINITIONS

In this Lease, the following terms shall have the meanings assigned to them hereunder:
“Applicable Laws” means any common or customary law, constitutional law, any statute, regulations,
resolution, rules, , ordinance, enactment, judgment, order, code, decree, directive, notification,
clarification, guideline, policy, requirement or other governmental restriction and any decision of or
determination by or interpretation of any of the foregoing (whether or not having the force of law) ,
in each case as amended, re-enacted or replaced, by any Competent Authority having jurisdiction over
this Lease and the Parties (whether at a national, regional, provincial, state or local level) now or
hereafter in effect;
“Applicable Permits” means all clearances, authorizations, consents, permits, waivers, privileges,
approvals, licenses, rulings or exemption required to be obtained or maintained by the Lessee under
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the Applicable Laws in connection with the Lessee’s obligations to be performed hereunder, as may
be in effect from time to time;
“Bid” shall have the meaning ascribed thereto in the PPP Agreement;
“Bid Price” shall have the meaning ascribed thereto in the PPP Agreement;
“Colonization Act” means the Colonization of Government Lands Act 1912;
“Competent Authority” means any agency, legislative, judicial or executive, department, ministry,
public or statutory person, whether autonomous or not, of the Government of Sindh or Government
of Pakistan or any other subdivision or instrumentality thereof;
“Consortium” shall have the meaning ascribed thereto in the PPP Agreement;
“Corrupt Act” means:
(i)

Offering, giving or agreeing to give to the Government of Sindh or Government of Pakistan
or any other organ of the state or to any person employed by or on behalf of Government
of Sindh or Government of Pakistan or any other organ of the state any gift or consideration
of any kind as an inducement or reward;
(a)

for doing or not doing (or for having done or not having done) any act in relation to
the obtaining or performance of this Lease or any other contract with the Government
of Sindh or Government of Pakistan or any other organ of the state; or

(b)

for showing or not showing favour or disfavour to any person in relation to this Lease
or any other contract with the Government of Sindh or Government of Pakistan or any
other organ of the state;

(ii)

entering into this Lease or any other contract with the Government of Sindh or Government
of Pakistan or any other organ of the state in connection with which commission has been
paid or has been agreed to be paid by the Lessee or on its behalf, or to its knowledge, unless
before the relevant contract is entered into particulars of any such commission and of the
terms and conditions of any such contract for the payment of such commission have been
disclosed in writing to Government of Sindh;

(iii)

committing any offence;

(iv)

(a)

under any law from time to time dealing with bribery, corruption or extortion;

(b)

under any law creating offences in respect of fraudulent acts; or

(c)

at common law, in respect of fraudulent acts in relation to this Lease or any other
contract with the Government of Sindh or Government of Pakistan or any other public
body or any organ of the state; or

defrauding or attempting to defraud or conspiring to defraud the Government of Sindh or
Government of Pakistan or any other public body or any organ of the state;

“Dhabeji Industrial Zone” shall have the meaning ascribed thereto in the PPP Agreement;
“Effective date” shall mean the date of execution of this Agreement;
“Encumbrances” means any encumbrance such as mortgage, charge, pledge, lien, hypothecation,
security interest, assignment, privilege or other obligations or restrictions and shall also include,
without limitation, any designation of loss, payees or beneficiaries, or any physical encumbrances or
encroachments on Zone I Land;
“Escrow Account” shall have the meaning ascribed thereto in the PPP Agreement;
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“Escrow Agent” shall have the meaning ascribed thereto in the PPP Agreement;
“Escrow Agreement” shall have the meaning ascribed thereto in the PPP Agreement;
“Expiry Date” shall mean the last day of the Term;
“Lease” shall mean this indenture of lease including all schedules annexed hereto;
“Lease Rent” shall have the meaning ascribed thereto in Schedule C;
“Lease Rent Deadline” shall have the meaning ascribed thereto in Schedule C;
“Liabilities” means and includes all liabilities whether actual, prospective or contingent, obligations,
claims, actions, demands, costs (including legal costs), expenses, damages, awards, compensation,
fines, court and/or tribunal orders and all other liabilities;
“Notice of Intention to Terminate” has the meaning ascribed thereto in Section 5.1;
“Phase I Completion Conditions” shall have the meaning ascribed thereto in the PPP Agreement;
“Phase I Completion Date” shall have the meaning ascribed thereto in the PPP Agreement;
“Premises” shall have the meaning ascribed thereto in the Recitals;
“Project” shall have the meaning ascribed thereto in the Recitals;
“PPP Agreement” shall have the meaning ascribed thereto in the Recitals;
“PPP Agreement Date” shall have the meaning ascribed to the term “Effective Date” in the PPP
Agreement;
“Required Phase I Completion Date” shall have the meaning ascribed thereto in the PPP Agreement;
“Required Project Completion Date” shall have the meaning ascribed thereto in the PPP Agreement;
“RFP” shall have the meaning ascribed thereto in the PPP Agreement;
“Statement of Conditions” shall have the meaning ascribed thereto in the Recitals;
“Sub-Lease Agreements” shall have the meaning ascribed thereto in the PPP Agreement;
“Term” shall mean a period of fifty (50) years commencing from the Effective Date;
“Termination Date” shall have the meaning ascribed thereto in Section 5.1;
“Termination Notice” shall have the meaning ascribed thereto in Section 5.1;
“Zone Enterprises” shall have the meaning ascribed thereto in the PPP Agreement;
“Zone I Land” shall mean the parcel of land admeasuring seven hundred and fifty (750) acres of the
Premises as more particularly described and delineated under Schedule 2 hereto;
2.

LEASE
In consideration of the payment of Lease Rent, the Lessor hereby demises unto the Lessee the
Zone I Land together with all rights, easements and privileges appurtenant thereto, free from
any Encumbrances, to be held and enjoyed by the Lessee for the Term, subject to the
Colonization Act, the Statement of Conditions and this Lease.

3.

LEASE RENT

3.1.

The Lessor shall pay the Lease Rent to the Lessee in the manner provided in Section 12.2 of the
PPP Agreement and as more particularly described in Schedule C (Procedure of Lease Rent).

3.2.

Failure of the Lessee to pay the Lease Rent in accordance with this Section 3 shall be a breach
of this Lease entitling the Lessor to terminate the Lease in accordance with Section 5
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(Termination and Expiry).
4.

TERMS AND CONDITIONS

4.1.

The Lessee shall pay any and all applicable federal, provincial, municipal, city district, taxes,
duties, levies or other impositions whatsoever arising out of and as a result of this Lease. The
Lessee shall indemnify and keep indemnified the Lessor against all Liabilities arising as a
contravention of this Section 4.1 by the Lessee.

4.2.

The Lessee shall achieve the Phase I Completion Conditions by the Required Phase I Completion
Date. Failure of the Lessee to fulfill its obligations under this Section 4.2 shall be a breach of
this Lease entitling the Lessor to terminate the Lease in accordance with Section 5 (Termination
and Expiry).

4.3.

The Lessee shall take all necessary steps to protect the environment (both on and off the Zone
I Land) and to limit damage and nuisance to people and property resulting from pollution, noise
and other results of his operations or from the operations of Zone Enterprises under the SubLease Agreements. The Lessee shall ensure that air emissions, surface discharges and effluent
from the Zone I Land shall not exceed the values set out in the PPP Agreement and shall not
exceed the values prescribed by Applicable Laws and Applicable Permits.

4.4.

The Lessee shall use Zone I Land to implement the Project and shall not use Zone I Land for any
other purpose.

4.5.

The Lessee shall permit the authorized officers of the Lessor to enter and inspect Zone I Land
or any part thereof and any building or building thereon at any time.

4.6.

In case of non-utilization of the Zone I Land within five (5) years of the Effective Date, the Zone
I Land will be forfeited to the Lessor and this Lease shall stand cancelled. In such case, the
Lessor reserves the right to allot/lease the Zone I Land to any other prospective investor as the
Lessor may deem fit (subject to all rights and obligations created by the Lessee under the SubLease Agreements) without giving or being obligated to give any Notice or compensation to the
Lessee.

4.7.

In case of the failure of the Lessee to achieve the Phase I Completion Date by the Required
Phase I Completion Date, the Zone I Land will be forfeited to the Lessor and this Lease shall
stand cancelled. In such case, the Lessor reserves the right to allot/lease the Zone I Land to any
other prospective investor as the Lessor may deem fit (subject to all rights and obligations
created by the Lessee under the Sub-Lease Agreements).

4.8.

The Zone I Land shall only be subleased to Zone Enterprises strictly in accordance with the PPP
Agreement.

4.9.

The Lessee shall not create any Encumbrance over the Zone I Land, provided however, the Zone
Enterprises may be allowed to create Encumbrances over the sub-leased area for the purposes
of financing the construction and operations of their project on Zone I Land.

4.10. The Lessee shall at all times comply with the Applicable Laws of Islamic Republic of Pakistan
and the Applicable Permits.
5.

TERMINATION AND EXPIRY

5.1.

Termination
i.

In the event:
a. the Lessee commits a breach of this Lease; or
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b. any statement, representation or warranty made by the Lessee in this Lease proves
to have been incorrect
the Lessor shall be entitled to require the Lessee, by written Notice to the Lessee (“Notice of
Intention to Terminate”), to cure the specified breach within thirty (30) days of the date of the
Notice of Intention to Terminate. Failure of the Lessee to cure the specified breach within the
stipulated time period stated hereinabove shall entitle the Lessor to terminate this Lease by
serving a Notice to the Lessee (“Termination Notice”). This Lease shall stand terminated on the
date specified in the Termination Notice (“Termination Date”).

5.2.

ii.

The Lessor shall, on the Termination Date, be entitled to re-enter upon and take over
possession of the Zone I Land and all buildings, structures and erections subject to the
rights and obligations granted to the Zone Enterprises by the Lessee through the SubLease Agreements.

iii.

In the event the Lessee fails to give up peaceful possession on the Termination Date, the
Lessor may eject the Lessee and may retain the Zone I Land as its absolute property free
from claims and Encumbrances (except as otherwise permitted under this Lease) and
may sell in satisfaction of all such claims and in any way that may be thought fit, all
property of the Lessee found upon in respect of Zone I Land occupied and leased by the
Lessee to the Zone Enterprises (subject to all rights and obligations created by the Lessee
under the Sub-Lease Agreements).

Expiry
i.

Upon expiry of the Term, the Lessee shall hand over possession of Zone I Land to the
Lessor within [ten (10) days] from the Expiry Date provided that the Lessee shall,
notwithstanding the aforementioned handover of possession, retain a right to enter
upon Zone I Land for an additional period of up to [forty-five (45) days] from the Expiry
Date to resolve and execute the treatment of the equipment and civil structures and
other infrastructure of the Lessee in accordance with the provisions of the PPP
Agreement.

ii.

In the event the Lessee fails to give up peaceful possession within fifteen (15) days of the
Expiry Date, the Lessor may eject the Lessee and may retain as their absolute property
free from claims and Encumbrances (except as otherwise permitted under this Lease)
and may sell in satisfaction of all such claims and in any way that may be thought fit
(subject to all rights and obligations created by the Lessee under the Sub-Lease
Agreements), all property of the Lessee found upon in respect of Zone I Land occupied
and leased by the Lessee.

6.

REPRESENTATIONS, WARRANTIES AND COVENANTS

6.1.

Representations and Warranties

a) Each Party hereby represents and warrants to the Lessor that:
i.

It is duly incorporated, existing and in good standing under the Applicable Laws of Islamic
Republic of Pakistan, and has all requisite power and authority to conduct its business
and to execute, to deliver and to perform its obligations under this Lease;

ii.

it has taken all necessary actions to authorize the execution, delivery and performance
of this Lease;

iii.

it has the financial standing and capacity to carry out its obligations under this Lease;
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iv.

there are no proceedings pending, or to the best of its knowledge, threatened for the
liquidation of the Lessee or that could materially adversely affect the performance by the
Lessee of its obligations under this Lease;

v.

this Lease has been duly authorised, executed and delivered by it and constitutes the
legal, valid and binding obligation of it;

vi.

to the best of its knowledge, the execution and delivery of, and performance of its
obligations under this Lease by the Lessee, subject to the granting and maintenance of
the requisite Applicable Permits, does not and, subject to the granting and maintenance
of the relevant additional Applicable Permits in the future, will not constitute a violation
of its constitutional documents, or any Applicable Law or any agreements,
understanding, judgment, order, decree or regulation or rule of any Competent
Authority, court, governmental authority or arbitrator of competent jurisdiction
applicable or relating to it, its assets or its businesses;

vii.

it is in compliance with all the Applicable Laws including but not limited to Companies
Act 2017;

viii.

it has adequate expertise and personnel to comply with its obligations under this Lease;

ix.

no Corrupt Act has been committed by it or on its behalf;

x.

all statements/information provided by it are true, accurate and correct at the Effective
Date.

b) The Lessor represents and warrants that the Zone I Land is free from all encumbrances,
encroachments, loans, mortgages, claims, interests, debts, dues, duties, charges, liens,
burdens, taxes, cesses, arrears, disputes and litigation. The Lessor further represents that the
legal title of and all rights and interests (including the tights and interests being granted to the
Lessee under this Lease) relating to the Zone I Land solely vest in the Lessor.

6.2.

Covenants
The Lessee hereby covenants to the Lessor that:

7.

i.

It shall take full responsibility for the adequacy, stability and safety of all Zone I Land
operations of all means and methods of construction and of all the works, irrespective of
any approval or consent or the lack thereof by the Lessor;

ii.

It shall execute and complete the works as required under the PPP Agreement and
achieve the Phase I Completion Conditions by the Required Phase I Completion Date; and

iii.

It shall not create any Encumbrance on Zone I Land.

ASSIGNMENT
This Lease shall not be assigned by the Lessee to any party without the prior written consent
of the Lessor.

8.

NOTICE

8.1.

Wherever provision is made for the giving or issue of any Notice, instruction, consent, approval,
certificate or determination by any person, unless otherwise specified, such communication
shall be in writing and shall not be unreasonably withheld or delayed and shall be deemed to
have been received and be effective (i) upon receipt by the Party to which the Notice is given,
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or (ii) five (5) days, following mailing of such Notice, whichever occurs first.
8.2.

Wherever provision is made for a communication to be written, or in writing, this means any
hand-written, type-written or printed communication, including electronic mail.

8.3.

All Notices or written orders to be given to the Lessee by the Lessor or by the Lessee to the
Lessor, shall either be delivered by hand against written acknowledgment of receipt or be sent
by mail, fax or e-mail.
The addresses for the receipt of such communications shall be as follows:
Lessor
Attention:

[•]

Address:

[•]

Fax:

[•]

E-mail: [•]

Lessee
Attention:

[•]

Address:

[•]

Fax:

[•]

E-mail: [•]

9.

GOVERNING LAW AND JURISDICTION
This Lease and any disputes or claims arising out of or in connection with its subject matter are
governed by and shall be construed in accordance with the Applicable Laws of Islamic Republic
of Pakistan. Each Party irrevocably and unconditionally submits to the non-exclusive
jurisdiction of the courts exercising jurisdiction in Karachi.

10.

ENTIRE AGREEMENT
This Lease is the full and final expression of the agreement between the Parties on the matters
contained herein.

11.

SEVERABILITY
If any term or provision of this Lease is determined by a Competent Authority to be invalid,
void, illegal, unenforceable or against public policy, the remaining provisions of this Lease shall
remain in full force and effect and will not be affected by such determination in any way.

12.

Miscellaneous
The Parties hereby agree that Recitals shall be treated as an integral part of this Lease.

Page 99 of 113

SIGNATURE PAGE
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Annexure A (Lease Agreement) – Site Plan
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Annexure B (Lease Agreement) – Premises
ZONE I LAND
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Annexure C (Lease Agreement) – Payment of Lease Rent

1. The Lessee shall pay Lease Rent to Lessor in accordance with this Schedule C (Payment of
Lease Rent).

2. The lease rent for the Zone I Land shall be paid by the Lessee to the Lessor, from the sale
proceeds received from Zone Enterprises from time to time, as detailed below (the “Lease
Rent”). The Parties agree that entire Lease Rent shall be paid by the Lessee to the SEZMC
within seven (7) Years from the Effective Date (the “Lease Rent Deadline”). In the event at
the expiry of the Lease Rent Deadline, the amounts received by SEZMC from the Developer
are less than the Lease Rent, SEZMC shall be entitled to encash the Performance Security to
the extent of the outstanding amount of the Lease Rent payable by the Developer plus any
mark-up at the rate of [⦁] percent per annum.

3. The Lessee shall procure that any and all payments received by the Lessee for the
allotment/sub-lease of Zone I Land from the Zone Enterprises are deposited into the Zone I
Escrow Account held by the Escrow Agent in accordance with the Escrow Agreement.

4. The Escrow Agent shall:
i. release [⦁] percent of the payment received in the Escrow Account from the Zone
Enterprises to the Lessee within [two (2)] days from the receipt of certificate provided in
Section 12.2 of the PPP Agreement; and
ii. release [⦁] percent of the payment received in the Escrow Account from the Zone
Enterprises to the Lessor within [two (2)] days from the receipt of such payment in the
Escrow Account.
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SCHEDULE 11 – ALLOTMENT LETTER

[insert reference number]
[insert date]

[insert name]
[insert designation]
[insert name of Zone Enterprise]
[insert address]

Subject: Allotment of Land (the “Allotment Letter”)

Dear Sir,

We write with reference to the application number [insert number] dated [insert date] in respect of
acquiring land measuring [insert size of land] (the “Land”) for the purposes of establishing [insert the
industry to be set up by the zone enterprise] by [insert name of the Zone Enterprise] (the “Company”).

I am directed to inform you that the [insert name of the Developer] has approved your application for
allotment of the Land for the purposes of establishing [insert the industry to be set up by the zone
enterprise] subject to terms and conditions appearing hereunder:

1. The lease rent of the Land shall be made by the Company in accordance with Schedule A
(Instalment Schedule) to this Allotment Letter. Such lease rent shall be deposited by the Company
in Developer’s bank account details of which appear below:

[insert details of each Escrow Account maintained by the Developer with the Escrow Agent under
this Agreement]

(the “Developer’s Bank Account”)

2. The Company shall take possession of the Land within [fifteen (15) days] of this Allotment Letter
from [insert name],[insert designation of the person in Developer’s organization], [insert name of
the Developer].

The Company shall commence construction on the Land not later than six (6) months from the
date of this Allotment Letter and in accordance with the construction/investment plan submitted
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at the time of application for allotment of land. In case of phased development, the maximum
time allowed for construction over the entire allotted land shall be up to five years. Provided
further that the Zone Enterprise shall completely construct at least fifty percent [50%] of the
allotted land within twenty four (24) months from the start of construction.
3. The Company shall commence business operations within twenty-four (24) months of the
issuance of this Allotment Letter or handing over of physical possession with access to Site,
whichever is later (“Operations Start Date”). This Allotment Letter shall stand cancelled in the
event the Company fails to commence business operations within the time period stipulated
hereinabove provided that the utilities highlighted in the investment plan submitted by the
Company at the time of Allotment have been made available by the Developer. Developer shall
resell the allotted land and subject to realization of proceeds, the Developer shall return ninety
percent of the initial invested amount. The excess amount realized from such sale, shall be shared
between SEZMC and the Developer on a 70:30 basis.
4. Non-utilization fee equivalent to 1% of the land price per acre which is not utilized by Zone
Enterprise by the Operations Start Date shall be charged per month, up to a maximum of 20
months from such date. On the expiry of the maximum limit, land lease of the non-utilized land
shall be revoked.

5. The Developer shall execute a sub-lease agreement with the Company in respect of the Land upon
fulfillment of the following conditions:

a. The Company has completed the construction of the facilities on the Land within twenty-four (24)
months of the date of this Allotment Letter (the “Completion Time”);
b. The Company has undertaken business operations from a period of six (6) months from the
Completion Time; and
c. The Company has deposited with the Developer a fee of [insert amount] in the Developer’s Bank
Account.

6. The Company shall submit a project implementation schedule within forty-five (45) days of the
date of this Allotment Letter and thereafter on a monthly basis on or before the tenth (10th) of
each month until the Company commences business operations.

7. The Company shall pay an amount equal to PKR [insert amount] per acre per annum on account
of maintenance charges to the [insert name of the Developer] upon the later of:

a. [⦁] months of the date of the Allotment Letter; or
b. Availability of Infrastructure Facilities.

The maintenance charges shall be deposited in the Developer’s Bank Account by the Company.
Such maintenance charges shall be increased by [ten percent (10%)] on an annual basis or such
other amount as the Developer may decide in its sole discretion.
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For the purposes of this Allotment Letter, the term “Infrastructure Facilities” shall mean
[electricity, water, gas and telephone and internet lines]

8. In the event the Company fails to make any payment to [insert name of the Developer] as required
under this Allotment Letter, the Company shall pay, in addition to the amounts payable pursuant
to this Allotment Letter, liquidated damages equal to [ten percent (10%)] on a monthly basis of
the total amount payable by the Company. Such payments shall be made by the Company to the
Developer in the Developer’s Bank Account.

9. Notwithstanding the anything contained herein, this Allotment Letter shall stand cancelled and all
payments made to the [insert name of the Developer] shall stand forfeited in the event the
Company fails to make the required payments under this Allotment Letter for a period of [six (6)
months].

10. This Allotment Letter is non-transferable and non-assignable.

11. The Company shall comply with all applicable laws of Islamic Republic of Pakistan including laws
relating to environmental protection and any and all directions, notifications and orders issued by
the [insert name of the Developer] or any other relevant authority.

12. The Company shall ensure that any facilities constructed by the Company are in compliance with
all applicable laws of Islamic Republic of Pakistan and any standards set out by the Developer (as
may be amended from time to time).

Please convey the Company’s acceptance to the terms and conditions of this Allotment Letter within
[five (5) days] of the date of this Allotment Letter. This Allotment Letter shall stand cancelled and all
payments made under this Allotment Letter shall stand forfeited in the event the Company fails to
convey its acceptance within the time period stipulated hereinabove.

__________________
[insert name]
[insert designation]
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Annexure A
Instalment Schedule
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SCHEDULE 12 – INSURANCE
PART I – Construction period insurances

i.

Developer’s All Risks Policy (in relation to development and construction activities)
Minimum sum to be insured:

ii.

Comprehensive Third Party Liability
Minimum sum to be insured:

iii.

…………………………

Workmen’s compensation insurance as required under the Laws of Pakistan
Minimum sum to be insured:

iv.

…………………………

…………………………

Force Majeure Events
Minimum sum to be insured:

…………………………

PART II – Operations period insurances

i.

Project Assets (Comprehensive insurance for Project Assets for their full market value or
replacement cost (including fire, burglary, standard and special peril);
Minimum sum to be insured:

ii.

Comprehensive Third Party Liability
Minimum sum to be insured:

iii.

…………………………

Workmen’s compensation insurance as required under the Laws of Pakistan
Minimum sum to be insured:

iv.

…………………………

…………………………

Force Majeure Events
Minimum sum to be insured:

…………………………

Any other insurance that may be necessary to protect the Developer, the persons claiming through or
under it, its employees and its assets (against loss, damage or destruction at replacement value)
including all Force Majeure Events that are insurable.
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SCHEDULE 13 – PAYMENT TERMS
In Phase I – the Floor Price shall be PKR 12 Million per acre. The Developer cannot sell any parcel of
land at a rate below that of the Floor Price.
In Phase II – the Floor Price shall be PKR 18 Million per acre. The Developer cannot sell any parcel of
land at a rate below that of the Floor Price.

REVENUE (PKR)
(A)
YEAR 1
YEAR 2
YEAR 3
PHASE I TOTAL
YEAR 4
YEAR 5
YEAR 6
YEAR 7
PHASE 2 TOTAL

REVENUE SHARE TO SEZMC
(IN PERCENTAGE)

REVENUE SHARE TO SEZMC
(PKR)

(C) = A * B

(B)
X% FOR PHASE I

Y% FOR PHASE II

If the actual revenues realized by the Developer for each phase are higher than the quoted value on a
cumulative basis annually, then the revenue sharing percentage quoted by the Developer will be
multiplied by the actual revenues and the SEZMC share will be actualized on an annual basis. However,
if actual revenues are less than the quoted value on a cumulative basis annually, the Base Revenue
share shall still be payable.
EXCESS REVENUE SHARE:
For Phase I, Benchmark Revenues have been set at PKR 13,000 Million (“Phase I Benchmark
Revenues”) and for Phase 2, Benchmark Revenues have been set at PKR 19,000 Million (“Phase II
Benchmark Revenues”).
If cash revenues for each phase exceed the benchmark revenue for such phase, the excess revenue
shall be shared equally between SEZMC and Developer. For revenues in excess of Benchmark Revenue,
the Base Revenue share will not be applicable.
Phase I Benchmark Revenues shall be deposited in the Phase I Escrow Account.
Phase II Benchmark Revenues shall be deposited in the Phase II Escrow Account.

Page 109 of 113

SCHEDULE 14 – TERMINATION COMPENSATION
SR.
NO.

TERMINATION PAYMENT AMOUNT

COMPENSATION PAYABLE BY SEZMC

Lower of:
Fair Value of Equity x [100%]
OR
1.

Non-Political
Amount

Event

Termination
[(% of work completed x cost of project) - Up-front
payments received by the developer] x 100%.
% of work completed shall be certified by the
Independent Engineer.
Lower of:
Fair Value of Equity x [150%]

2.

Political Event Termination Amount

OR
[(% of work completed x cost of project) - Up-front
payments received by the developer] x 150%.
% of work completed shall be certified by the
Independent Engineer.

3.

Developer
Amount

Default

Termination
Nominal value of PKR 100

Lower of:
Fair Value of Equity x [150%]

OR
4.

SEZMC Default Termination Amount
[(% of work completed x cost of project) - Up-front
payments received by the developer] x 150%.
% of work completed shall be certified by the
Independent Engineer.
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Lower of:
Fair value of equity x [100%]

OR
5.

Change in Law Termination Amount
[(% of work completed x cost of project) - Up-front
payments received by the developer] x 150%.
% of work completed shall be certified by the
Independent Engineer.
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SCHEDULE 15 – NOT USED
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SCHEDULE 16 – NOT USED
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DHABEJI SPECIAL ECONOMIC ZONE

ELECTRICAL SPECIFICATIONS

11,000 VOLT METALCLAD SWITCHGEAR
1.

SCOPE

1.1

This specification describes 11,000 Volt metalclad switchgear suitable for
indoor installation to be mounted on floor under the service conditions
mentioned herein.

1.2

The metalclad switchgear comprises of SF6 and vacuum type circuit
breakers.

2.

REFERENCE STANDARDS

2.1

The metalclad switchgear and all auxiliary equipment which form an
integral part of the switchgear shall be designed, manufactured and tested
in accordance with the following International Electro-technical
Commission (IEC) Publications as amended as well as in accordance with
current K-Electric Standards, or revised to date:
IEC Publication 62271 series - High Voltage Switchgear and Control gear+
IEC Publication 60044-1

- Current Transformers

IEC Publication

- Voltage Transformers

IEC Publication
2.2

The definitions given in the above IEC Publications shall apply herein.

2.3

In case the requirements laid down herein differ from those given in the
above IEC Publications in any particular, the switchgear shall comply with
the requirements indicated herein in regard to that item.

3.

SERVICE CONDITIONS

3.1

The switchgear and all auxiliary equipment shall be suitable for
satisfactory operation under the following service conditions.

3.2

Atmospheric Conditions

3.2.1

It may be assumed that the air is not normally heavily polluted by dust,
smoke, aggressive gases, vapours or salt spray. However, at certain times
of the year, severe dust storms may be experienced.
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3.2.2

3.3

ELECTRICAL SPECIFICATIONS

Certain areas are subjected to heavily polluted atmosphere and insulation
of cast resin bus bar support insulators for installation in such areas shall be
improves by applying with special lacquer coating to protect against the
effects of humidity and other pollutions.
Ambient Temperature
Maximum
50ºC
Maximum mean over any 24 hours

45ºC

Mean in any year

30ºC

Minimum

-10ºC

3.4

Relative Humidity
The relative humidity may range upto 100%. The maximum values of the
ambient temperature and humidity, however, do not occur simultaneously.
During the monsoons, high humidity may persist for many days at a time,
with temperature ranging form 30ºC to 40ºC.

3.5

Altitude
Installations will be upto 1000 meter above sea level.

3.6

Supply System

3.6.1

The switchgear shall be suitable for installation in 11kV 3-phase AC
supply system with the following characteristics:
Nominal system voltage

11kV

Rated voltage

12kV

Rated frequency

50Hz

DC supply for protection circuits

110V

One minute power frequency withstand
voltage for the auxiliary circuits

2000V

4.

GENERAL REQUIREMENTS

4.1

General
The switchgear shall be equipped with a draw-out type circuit breaker and
all associated equipment mentioned in this specification and supplied in the
form of a single enclosed panel or in the form of switchboard comprising
of a number of individual complete panels as may be required. Each panel
shall be capable of being connected to a switchboard on either side.
When a board is ordered, a continuous bus with one or two joints in the
board may be allowed on a written request from the manufacturer.
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ELECTRICAL SPECIFICATIONS

4.1.1

All the associated equipment shall be self contained and self supporting.

4.1.2

In each panel, the circuit breaker shall be arranged with mechanism for
moving it physically between the connected and disconnected positions and
equipped with self aligning and self coupling primary disconnecting
devices.

4.1.3

All live parts such as circuit breakers, busbars, voltage transformers,
current transformers etc. shall be enclosed within grounded metal
compartments separated by grounded metal barriers. Automatic shutters
shall be provided to prevent exposure of live parts as per clause 11.3.

4.1.4

Busbars and their connections shall be insulated as per clause 14.

4.1.5

Mechanical interlocks shall be provided so as to sage operation of the
switchgears in the correct sequence as laid down in clause 4.8.

4.1.6

All the secondary circuits, wiring and instruments, meters, relays etc. shall
be as far as possible isolated from ground metal barriers and from all
primary circuit elements with the exception of short lengths of wires at
instrument transformer terminals.

4.1.7

Switchgear shall be designed and manufactured to secure safety during
operation, inspection, cleaning and maintenance and shall be so arranged as
to minimize the risk of fire arising or spreading. Each switchgear panel
shall be completely covered on both sides to ensure against spreading of
fire to the adjacent panels. In this connection, appropriate means shall be
adopted for converting the busbar connections to the adjacent panels on
both sides with suitable epoxy insulation and arranging the same, in such a
way as to leave any unnecessary openings between the panels without
compromising the requirements for insulation/clearances and temperaturerise.

4.1.9

Standardization of Panels

4.1.9.1

Panels manufactured by different manufactures shall be interchangeable.
To accomplish this basic requirement, certain dimensions of the panels
have been standardized as acceptable to the utility company.

4.1.9.2

The following components shall be standardized:
CTs and PTs
The terminals size, the mounting dimensions and other leading dimensions
required for interchangeability has been standardized as acceptable to the
utility company.
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ELECTRICAL SPECIFICATIONS

Supporting Insulators
The dimensions required for interchangeability will be approved by the
local utility company.
Busbars
The busbar sizes and positions have been standardized vide clause 14.2.
The design of joints, their location and size of bolts etc. have also been
standardized.
Meters
The compartment housing the energy meter shall have adjustable rails or
other suitable arrangement provided in it so that various types of energy
meters being used in the local utility can be installed.
4.1.10

At every panel, the incoming AC/DC circuits shall be connected to the
terminal block of the panel from where the supply shall further be
distributed through miniature circuit breakers of appropriate rating and
characteristics.

4.2

Standard Types of Panels

4.2.1

The switchgear shall be of the following types:
1.

Incoming panel for connecting the 11kV switchboards to the power
transformer.

2.

Outgoing panel for connecting supply to 11kV feeder.

3.

Bus coupler panel for connecting two 11kV bus sections in grid
stations where two power transformers are installed and for gird
station auxiliary supply.

4.

Industrial panel for giving 11kV supply to individual consumers.

5.

Ring main panel for giving 11kV supply to individual consumers
fed from two different feeders.

6.

Consumer panels for giving connection/11kV supply to an
individual consumer from the grid stations through an express or
dedicated 11kV feeder.

4.2.2

Switchboards shall be assembled with individual panels and may be of the
following configurations.
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i.
ii.

4.2.3

ELECTRICAL SPECIFICATIONS

The switchboard may comprise of one incoming and a number of
outgoing/consumer panels. The incoming panel shall be at one end
of the switchboard.
The switchboard may consist of two incoming panels, one bus
coupler panel and number of outgoing/consumer panels. The
incoming and the bus coupler panels shall be adjacent to each other
with the bus coupler in the centre. The outgoing/consumer panels
shall be on either side of the incoming panels.

The industrial, consumer and ring main panels shall be provided with
sealable and lockable metering compartment as detailed in clause 8.1.2,
9.1.2 and 10.5.

4.3

Interchangeability

4.3.1

The switchgear shall be of the following types:

4.3.2

All removable components of the same type and rating in a given assembly
shall be physically and electrically interchangeable.

4.3.3

All removable components (including circuit breaker trolley) with different
types and ratings shall not be interchangeable.

4.4

Short-circuit Strength

4.4.1

The switchgear, all apparatus and connections shall be so supported and
proportioned as to be capable of safety withstanding stresses to which they
may be subjected during service including those due to short-circuit of 12.5
kA or 25 kA as required and under the climate conditions specified herein.

4.4.2

Each panel shall be designed to carry and withstand thermal and
mechanical stresses caused by the following rated currents:

i.

Rated normal current (for main-circuits)

ii.

Rated short-time (1 Sec) withstand
current (for main and earthing circuits)
Rated peak withstand current (for main
and earthing circuits)

iii.

4.5

Protection and Metering
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4.5.1

Overcurrent Protection

4.5.1.1

All panels shall have over current and earth fault protection as per Clause
15.2 which shall be provided by means of inverse induction type of
numeric relays with two over current elements and one earth fault element.
The relay shall have three instantaneous elements.

4.5.1.2

For 12.5 kA switchgear, the relays shall be arranged to operate on AC and
without any external source of supply using saturable auxiliary current
transformers. For 25 kA switchgear, the overcurrent relays shall operate on
DC.

4.5.1.3

For 12.5 kA incoming panels, in addition to the DC protection scheme, a
backup AC series protection scheme shall also be provided. The backup
AC series protection shall be operated by a separate earth fault relay. The
characteristics of earth fault relay for backup protection shall be same as
for earth fault unit in the main overcurrent and earth fault relay. For AC
backup protection the trip coils shall be energized directly from the CTs
without requiring any external source.

4.5.2

Differential Protection

4.5.2.1

All incoming panels shall be provided with three additional CTs for
differential protection.

4.5.2.2

The differential protection zone of power transformers is required to trip
the 11kV incoming breakers. For this purpose the incoming panels of
12.5 kA rating shall be provided with an additional DC operated trip coil.

4.5.3

DC Supply and Trip Indications

4.5.3.1

Supervision relay shall be provided for continuously monitoring the
healthy conditions of breaker trip circuit and presence of DC supply on all
applicable panels. The presence of healthy trip circuit shall be indicated by
the continuous glow of a yellow lamp. The indicating lamps shall be of
neon type with screwed base. The rating shall be 5 watt at 150 V or 260 V
DC depending on control and auxiliary supply voltage.

4.5.3.2

One hooter and its acknowledge and canceling arrangement shall be
installed in the incoming panel to indicate failure of DC mains supply, DC
supply to any panel and failure of healthy trip circuit and tripping of any
breaker. This arrangement should be self contained and securely fixed to
the panel. The alarm canceling arrangement shall be flush mounted on the
front of the panel.

4.5.3.3

For circuit breaker fitted with AC series trip mechanism, auxiliary contacts
shall be provided in the protective relay for operation of a hooter, installed
in the incoming panel, to indicate breaker trip. The contact shall be suitable
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for operation of the hooter specified in clause 4.5.3.2 and rated as per
clause 15.2.2.
4.5.4

Metering

4.5.4.1

Arrangements for metering shall be provided as shown in drawing No.
PDW/TE-580 & 581. The voltage coils of all energy meters of the outgoing
panels shall be connected to the voltage transformer of the corresponding
bus section.

4.5.4.2

For switchboards with bus coupler, the voltage transformer of each bus
section shall be operated independently. However, when the corresponding
incoming feeder is out of service and the bus coupler is closed, the voltage
transformer in service shall feed all the panels.

4.5.4.3

In case of industrial, consumer and ring main panels, independent voltage
transformers shall be provided for metering of energy. Moreover, the
metering equipment in these panels shall be housed in separate, lockable
and sealable compartment. As per clause 8.1.2, 9.1.2 and 10.1.1.

4.6

Insulation and Clearances

4.6.1

Individual panels and switchboards shall be designed for the following
insulation level:
i.
ii.

4.6.2

Rated lightning impulse withstand voltage
Rated power frequency withstand voltage (r.m.s)

The minimum clearance:
Phase to phase clearance
Phase to ground clearance

4.6.3

95 kV
36 kV

160 mm
160 mm

This insulation sheets, covers and sleeves shall be made of material having
good fire resistant properties. Materials liable to catch fire shall not be used
in construction of the panels. In this regard, particular care shall be taken in
selecting the appropriate insulating materials for barriers, covers and
sleeves etc which shall essentially have non hygroscopic, non-corrosive,
non-tracking and non-inflammable properties such as reinforced fiber
glass, epoxy, resins etc, specially made to suit the intended applications
with respect to mechanical, electrical and thermal requirements. In no case,
ordinary PVC, not having required insulating and temperature grade, shall
be used anywhere in the panel. Complete details regarding mechanical,
electrical and thermal characteristics of the insulating material proposed to
be used at various locations in the panel shall be supplied for approval.
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Note: At locations such as breaker terminals or interconnections where it
is not possible to meet above clearance, smaller clearances with
insulation will be permitted subject to approval and passing
insulation withstand test.
4.7

Earthing

4.7.1

All metal parts of a switchgear panel shall be effectively bonded together.
Hinged doors shall be connected to the panel body by means of flexible
copper earthing straps having minimum 30 mm sq. cross-section. The
hinges shall not be relied upon for effective earthing.

4.7.2

Each panel shall be provided with a copper earth strip of cross section
25x5 mm and all earthed parts shall be firmly bonded to it. The earth strip
shall be so arranged that the strips of adjacent panels can be brought out at
both ends of the panel and connected together on either side as required to
form a common earth bus. The required interconnection pieces for
connecting earth busbars of adjacent panels shall be supplied by the
manufacturer.
The earthing connections of the auxiliary equipment e.g. CTs & PTs etc. to
the main earth bubar shall be made by means of 16 mm sq. solid or flexible
insulated copper cable. All 11kv cable glands/brackets shall be connected
to the main earth bubar by means of 25x5 mm solid copper strip.
The metallic parts of a withdrawable part which are normally earth shall
also remain earth connected in the test and disconnected position and also
in any intermediate position whilst the auxiliary circuits are not totally
disconnected.
The continuity of all earthing circuits shall be ensured taking into account
the thermal and mechanical stresses caused by the current that they may
have to carry.

4.7.3

In a switchboard two independent external earthing points shall be brought
out. One point shall be at the incoming panel and the other from the
extreme outgoing panel in the board. Earthing terminals for taking 7 to 15
mm dia copper wire for connection to the substation earthing system shall
be provided.

4.7.4

Arrangements shall be provided so that earthing for safety can be installed
while carrying out maintenance for the incoming/outgoing circuits. One set
earthing kit shall be provided for earch incoming, industrial/ring main
panels. Details of these arrangements shall be provided with the offer.

4.7.5

The bus coupler panels shall also be provided with an external earthing
point. An earthing terminal similar to clause 4.7.3 shall be provided for
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earthing. Two independent earthing points with earthing lugs similar to
clause 4.7.3 shall be provided in industrial and ring main panels.
4.8

Interlocks

4.8.1

The switchgear shall be provided with an interlocking system which
ensures safe operation in the correct sequence of the equipment under all
service conditions.

4.8.2

Mechanical interlocks shall be of study construction and designed for easy
and reliable operation. Such interlocks shall be preventive and shall be
effective at the point where pressure is applied so that stressed cannot be
transferred to parts remote from that point.

4.8.3

At least the following mechanical interlocks shall be provided:
i.

The withdrawal or engagement of a circuit breaker shall not be
possible unless it is in the open position.

ii.

The operation of a circuit breaker shall not be possible unless it is in
a service, disconnected, and removed, test or earthing position.

iii.

It shall be impossible to close the circuit breaker in the service
position unless it is connected to the auxiliary circuit. Similarly
disconnection of the auxiliary circuit socket while the circuit
breaker is in service position shall automatically trip the latter.

iv.

Complete withdrawal of the circuit breaker shall not be possible
unless auxiliary circuit is disconnected.

4.8.4

In addition, the manufacturer shall provide sufficient number of interlocks
to provide full safety for the operator when parts of the circuit breaker or
its mechanism malfunction during the operation of the switchgear. A list
and mode of operation of all such interlocks shall be supplied with the
offer.

4.9

Operating Device Movement

4.9.1

Whenever possible, the direction of motion of operating devices and
handles shall be in accordance with the following:

4.9.2

Rotary handles shall be moved clockwise for switching ON and counter
clockwise for switching OFF.

4.9.3

The above mentioned tools and devices shall be housed in a special tool
box for the safe storage. A list showing the contents of the tool box shall
be affixed to the inner side of the box cover.
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Circuit Connections

4.10.1

Incoming Panel

ELECTRICAL SPECIFICATIONS

Each incoming panel shall have provision of incoming circuit either by
means of underground cables or by an overhead bus duct as specified in the
bid documents. Space shall be provided for the following cable connections
with dry termination:
i.

Nine (3 Nos. per phase) or fifteen (5 Nos. per phase) single core
500 sq. mm (1000 MCM) cross-linked polyethylene (XLP)
aluminium cables, as may be specified in bid documents, for 25 kA
incoming panels.

ii.

Six Nos. single core 240 sq. mm cross-linked polyethylene (XLP)
aluminium cable for 25 kA incoming panels.

The bus duct shall be as shown in drawing No. PDW/DF-300.
4.10.2

Others
Each outgoing, consumer, bus coupler, industrial and ring main panel shall
have sufficient from fro provision of dry termination for the following
cables:
i.

One 3-core 120 sq. mm cross-linked polyethylene (XLP)
aluminium cable for outgoing consumer and bus coupler panels.

ii.

One 3-core 35 sq. mm cross-linked polyethylene (XLP) aluminium
cable for ring main and industrial panels.

4.10.3

The side mounted cable box for the industrial panel shall be suitable for
dry termination of 3-core, 35 sq. mm to 120 sq. mm XLP aluminium
cable.

4.10.4

The manufacturer shall provide terminals with high tensile steel bolts, nuts
and washers for cable connections.

4.10.5

Provision shall be made to ensure complete vermin proofing of the cable
entry holes.

4.11

Special Tools

4.11.1

One set of special tools and accessories as per clause 4.11.2 shall be
supplied with each switchboard.
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However, in case of delivery of single panels, one such set shall be
provided for every five panels of identical types. The bidders shall indicate
in their offer the details of the special tools alongwith quantities which are
included in their offer for approval of local utility authority.
4.11.2

Complete set of special tools, accessories and operating devices which are
required for installation, operation and maintenance of all types of
switchgear panels ordered shall be supplied by the manufacturers. A set of
special tools shall always include, but not be limited to the following:
i.

A tool kit required for opening the circuit breaker or any of its
parts for inspection and also for its complete maintenance and
servicing. One tool kit shall be supplied for each type of circuit
breaker incorporated in the panels.

ii.

Two operating attachments/handles for the withdrawal and
insertion of the circuit breaker trolley.

iii.

Two springs charging handles for manual charging of the spring.

iv.

One test plug for relays.

v.

End box complete with fixing arrangement…...........2 Nos. per five
panels.

vi.

Door locking keys, 5 Nos.

vii.

Fisher glass sheet for covering busbar chamber on one
side…........1 No. for each panel.

viii.

Operation and maintenance catalogues and schematic diagrams.

5.

INCOMING PANEL

5.1

General
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5.1.1

ELECTRICAL SPECIFICATIONS

Each incoming panel either of 12.5 kA or 25 kA breaking capacity shall
comprise the following equipment:
i.

One circuit breaker

ii.

Three current transformers for overcurrent protection and
metering, and three current transformers for differential protection.

iii.

One three phase voltage transformer or 3 single phase voltage
transformers.

iv.
v.

Instruments
Energy meters

vi.

Relays

vii.

Hooters

viii.

Cable termination pad

ix.

Signaling lamp

5.2

Circuit Breakers

5.2.1

Each incoming panel shall have a circuit breaker conforming to clause 11
with any of the following ratings as may be specified in the tender:
Rated voltage

12 kV

Rated current

1250 or 2500 Amps at 40ºC ambient temperature

Breaking capacity

12.5 kA or 25 kA

5.3

Current Transformers

5.3.1

The current transformers shall generally be supplied as specified in
clause 16.

5.3.2

Handles and lever s with an essentially straight line movement shall move
upwards to the right (in case of handles moving vertically or horizontally
respectively) for a closing operation and shall move in the opposite
direction for an opening operation. Handles moving horizontally and away
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from or towards the operator shall be moved away from the operator for a
closing operation and towards the operator for an opening operation.
5.3.3

4.9.4

For push or pull buttons which are located one above the other, the

upper button shall be the ON button and the lower button shall be the OFF
button. For push buttons placed side by side, the right hand button shall be
the ON button and the left hand button shall be the OFF button. The ON
button shall be colored red and the OFF button shall be colored green.
5.3.4

The ratio of current transformers to be fitted in the incoming panels for
overcurrent protection and metering shall be 1600:800/5-5 Amps or
2400:1200/5-5 Amps.

5.3.5

The ratio of current transformers for differential protection shall be
1600:800/5-5 Amps or 2400:1200/5 Amps.

5.4

Voltage Transformers

5.4.1

The voltage transformers shall be supplied in accordance with clause 17.

5.4.2

No fuses shall be provided on HT or LT side. For protection against short
circuit on secondary side, a triple pole AC miniature circuit breaker having
following characteristics shall be installed in the metering compartment:
Rated voltage

250 V

Rated current

5A

Rated breaking current

0.2 kA

Max. operating time at
rated breaking current

< 500 m/s

The MCB shall have at least two auxiliary contacts, one contact shall be
used for signaling light for indicating tripping of MCB and the other
contact shall be used for tripping the HV circuit breaker. The power
source signaling light shall be 110V DC for 25 kA panels and 240V AC
for others.
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The voltage transformer shall be so installed as to be energized prior to the
closing of the breaker shall be capable of convenient isolation from the
busbars.

5.5

Instruments and Meters

5.5.1

Each incoming panels shall be equipped with the following instruments
and meters,
i.

One voltmeter 0-15 kV with selector switch

ii.

Three ammeters 0-1000-2000 Amps. One in each phase

iii.

One kWH meter with MDI

iv.

One kVARH meter

v.

One power factor meter

5.5.2

The above instruments shall be supplied as per clause 19 and 20.

5.6

Relays

5.6.1

One overcurrent relay shall be provided on each incoming panel as per
clause 15. The relay shall be fixed generally at the position in consultation
with utility authority.

5.6.2

One supervision relay shall be provided in accordance with clause 15.3 for
25 kA panels.

5.6.3

One earth fault relay shall be provided in 25 kA incoming panel as per
clause 15 of backup AC series protection.

5.7

Hooter

5.6.4

One hooter shall be provided in each incoming panel as specified in clause
4.5.3.3 as applicable.

5.8

Cable Termination Pad

5.8.1

Adequate facilities for terminating cable shall be provided as required in
clause 4.10.
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5.9

Signaling Lamps

5.9.1

For each incoming panel, two signal lamps “RED” and “GREEN” shall be
provided to indicate “ON” and “OF” position of the circuit breaker
respectively.

5.9.2

The indicating lamps shall be of neon type with screwed bas of E-10 and
rated 5 Watts at 156 Volts. The lamps shall be supplied from the
secondary of the voltage transformers.

5.9.3

The relative position of the red signal lamp shall be to the right and green
lamp shall be to the left.

5.9.4

Yellow signaling lamp indicating healthy trip shall be provided as required
in clause 4.5.3.

5.9.5

Blue signaling lamp indicating off position of MCB protecting voltage
transformer, shall be provided as required vide clause 5.4.2.

6.

OUTGOING PANEL

6.1

Each outgoing panel either of 12.5 kA or 25 kA breaking capacity shall
comprise the following equipment.
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.

6.2

One circuit breaker
Three current transformers for overcurrent protection and metering
and space far three current transformers for differential protection
to be installed in future.
Instruments
Energy Meter
Relays
Three single phase metal oxide gapless surge arrestors
Cable Termination Pad
Signaling Lamp

Circuit Breaker
The circuit breakers shall be of 400 Amps rating for 12.5 kA panels and
630 Amps rating for 25 kA panels and shall be supplied as per clause 11.

6.3

Current Transformer
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The current transformers shall be supplied in accordance with clause 16.
The ratio of current transformers shall be 400:200/5-5 Amps for both
12.5 kA and 25 kA panels.

6.4

Surge Arrestors
Surge arrestors having rated voltage 12 kV and nominal discharge current
of 10,000 Amps will be supplied as per specification of utility company
and if required pursuant to clause 11.7.3.4.

6.5

Instruments, Meters and Relays

6.4.1

Controlled through seven position indicator for each phase to phase and
phase to neutral currents. One ammeter of the scale range as per clause
19.4.1 shall be provided. It shall meet the requirements of clause 19.

6.4.2

One kWH meter with MDI shall be provided on each panel as per
clause 20.

6.4.3

One overcurrent relay as per clause 15.2 shall be fitted on each panel.

6.4.4

One power factor meter shall be fitted on each panel.

6.4.5

One supervision relay shall be provided in accordance with clause 15.3 for
25kA panels.

6.4.6

The relative position of ammeter, energy meter and relays shall be as per
the recommendations of Utility company.

6.5

Cable termination pad shall be provided.

6.5.1

Adequate terminating facilities for cables shall be provided as required in
clause 4.10.

6.6

Signaling lamp shall be provided as per clause 5.9 except provisions of
sub clause 5.9.5.

7.

BUS COUPLER PANEL

7.1

Each bus coupler panel shall be either of 12.5 kA or 25 kA breaking
capacity and shall comprise the following.
i.
ii.
iii.
iv.
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Signaling lamps as per clause 5.9

Provision shall be made for future mounting of DC trip coil and two sets
of three phase current transformers.

7.1.2

The panel shall be similar to the incoming panel except that it shall have
no voltage transformers and no instruments, meters and relay.

7.1.3

Mechanical as well as electrical locking arrangements shall be provided.

7.2

Circuit Breaker

7.2.1

The circuit breaker to be fitted in each bus coupler panel shall have the
following ratings and shall be supplied as per clause 11:
i.

Rated voltage

12 kV

ii.

Rated current

1250 or 2500 Amps at 40ºC ambient

iii.

Breaking capacity

12.5 kA or 25 kA

7.3

Load Break Switch

7.3.1

The load break switch shall have 3 positions. It shall be capable of being
closed for connection to either bus section and the middle position shall be
the “OFF” position.
As an alternative to the triple pole 3 position switch, two 3 phase switches
for grid station supply with interlocking arrangements, may be provided.
The interlocks shall be such that when one switch is closed, it shall not be
possible to close the other.

7.3.2

The station transformer (not to be supplied) shall be fed from the load
break switch as indicated on single line diagram.

7.4

Cable Termination
Adequate facilities for terminating 35 sq. mm cables for station
transformer shall be provided as required in clause 4.10.

7.5

Signaling Lamp
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Two signal lamps “RED” and “GREEN” shall be provided to indicate
“ON” and “OFF” position of the circuit beaker respectively. The lamps
shall be as per clause 5.9.
8.

INDUSTRIAL PANEL

8.1.1

Each industrial panel shall be of 400 Amps rating and shall have the
following equipment.

8.1.2

i.

One circuit breaker

ii.

Six current transformers

iii.

One 3 phase or three single pole type voltage transformers

iv.

Instruments

v.

Energy Meters

vi.

One relay

vii.

Cable termination pad

A separate metering compartment as pr clause 13.6 shall be provided in
which all the metering equipment, the voltage transformers, metering CTs
energy meters and all secondary wiring shall be housed. The protective
current transformers, overcurrent relay and the indicating instruments shall
be mounted separately.

8.2

Circuit Breaker

8.2.1

The circuit breaker shall be of 400 Amps rating and shall be supplied as
per clause 11. The breaking capacity shall be 12.5 kA.

8.3

Current Transformer

8.3.1

Two sets of current transformers conforming to clause 16 shall be
provided. One set shall be for protection and the other for metering.

8.3.2

The current transformers for protection shall be of ratio 400:200/5 Amps.

8.3.3

Two current transformers conforming to clause 16 shall be provided for
metering which shall be specified from any of the following ratios:
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25/5 (50/10) Amps
50/5 (100/10) Amps
100/5 (200/10) Amps
8.3.4

The metering current transformers shall be fixed in such a manner that
they are visible through a special small window in the metering
compartment with the CTs ratio cast into the resin body.

8.4

Voltage Transformer

8.4.1

This shall be supplied in accordance with clause 17.

8.4.2

The voltage transformer shall be of the fixed type and no fuses shall be
provided either on HT or LT side.

8.5

Instrument, Meters and Relays

8.5.1

The following instruments, meters and relays shall be fixed on each
industrial panel at the appropriate positions as required and detailed in
clause 8.1.2:

8.5.2

i.

One voltmeter 0-15 kV

ii.

One ammeter 0-200-400 Amps

iii.

One kWH meter with MDI one

iv.

One kVARH meter

v.

One Relay

The above instruments and meters shall be furnished in accordance with
the requirements laid down in clause 19 and 20.

8.5.3

The overcurrent relay shall be in accordance with clause 15 and shall be
AC operated not requiring any source of external power.

8.6

Cable Termination Pad
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Adequate facilities for terminating the cables shall be provided as required
in clause 4.10.

9.

RING MAIN

9.1

General

9.1.1

Each ring main panel shall be of 400 Amps rating and shall have
following equipments.

9.1.2

i.

One circuit breaker as per clause 11.

ii.

Two load break switches as per clause 12.

iii.

Six current transformers.

iv.

One three phase or three single phase voltage transformers.

v.

Instruments and energy meters as per clause 9.5.

vi.

One relay.

vii.

Cable termination pads.

A separate metering compartment as per clause 13.6 shall be provided and
the protective equipment shall be provided and the protective equipment
shall be mounted separately.

9.2

Circuit Breaker

9.2.1

The circuit breaker shall be of 400 Amps rating and shall be supplied as
per clause 11. The breaking capacity shall be 12.5 kA.

9.3

Current Transformer
Two sets of current transformers shall be provided as per clause 8.3.

9.4

Voltage Transformer

9.4.1

The voltage transformer shall be supplied in accordance with clause 17.

9.4.2

The voltage transformer shall be of the fixed type and no fuse shall be
provided either on HT or LT side.

9.5

Instruments, Meters and Relay
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The following instruments, meters and relay shall be fixed on each panel
at the appropriate positions as required and detailed in clause 8.1.2:

9.5.2

i.

One voltmeter 0-15 kV

ii.

One ammeter 0-200-400 Amps

iii.

One kWH meter with MDI one

iv.

One kVARH meter

v.

One Relay

The above instruments and meters shall be furnished in accordance with
the requirements laid in clause 19 and 20.

9.5.3

The overcurrent relay shall be in accordance with clause 15 and shall be
AC operated not requiring any source of external power.

9.6

Cable Termination Pad

9.6.1

Adequate facilities for termination of cables shall be provided as required
in clause 4.10.

9.7

Load Break Switches

9.7.1

Each ring main panel shall comprise of two triple pole load break switches
generally conforming to clause 12. They shall have “ON” and “OF”
positions.

9.7.2

The load break switch shall be of 400 Amps rated current with short time
current rating of 12.5 kA.

9.7.3

Positive mechanical interlocks shall be provided as under to prevent any
malfunction:
i.

EA Consulting Pvt. Ltd.

Both the switches shall not be “ON” at the same time.

DHABEJI SPECIAL ECONOMIC ZONE

ii.

ELECTRICAL SPECIFICATIONS

Locking arrangement shall be provided for the switch in “ON” and
“OFF” position for safety purposes.

iii.

Testing plug shutter if provided shall only open when the operating
lever of the switch is in “OFF” position and the switch shall not be
“ON” until shutter is in close position.

10.

CONSUMER PANEL

10.1

General

10.1.2

A consumer panel is identical to the outgoing panel in all respects except
the energy metering in which regard it resembles to an industrial panel.
Accordingly, unless specified otherwise herein all requirements as well as
the drawings etc. relating to the outgoing panels mentioned in this
specification are also applicable to the consumer panel except those
pertaining to the metering for which the specification provisions laid in
this specification and current K-Electric standards regarding the industrial
panel shall apply as appropriate whether such a requirement is specifically
provided for herein or not.

10.1.2

10.2

Each consumer panel shall comprise the following equipment:
i.

One circuit breaker

ii.

Six current transformers

iii.

One 3 phase or three single pole type voltage transformers

iv.

Instruments

v.

Energy Meters

vi.

Relays

vii.

Three single-phase metal oxide (gapless) surge arrestors

viii.

Cable termination pad

ix.

Signaling lamps

Circuit Breaker
It shall meet the same requirements as specified in clause 6.2.
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Current Transformers
Current transformers shall meet the requirements as indicated in clause 6.3
with the following additions:
Instead of two-core current transformers, two separate sets of single-core
current transformers i.e. one for overcurrent protection and the other for
metering shall be provided which shall meet the respective requirements
specified as per clause 16. The metering current transformers shall have
necessary provisions for sealing of the secondary terminal box besides
being located in a separate independently sealable compartment as per
clause 13.1.9.

10.4

Voltage Transformer
It shall meet the requirements indicated in clause 5.4.

10.5

Instruments, Meters and Relays
They shall meet the requirements indicated in clause 6.5. In addition,
following meters shall also be provided:

10.6

i.

One voltmeter 0-15 kV with selector switch

ii.

One kVARH meter

Surge Arrestor
Surge arrestors shall be provided in accordance with clause 6.4.

10.6

Cable Termination Pad
It shall meet the requirements indicated in clause 6.6.

10.7

Signaling Lamps
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Signaling lamps shall be provided in accordance with clause 5.9.
11.

CIRCUIT BREAKER

11.1

General

11.1.1

Circuit breaker shall be vacuum or SF6 type having 25 kA or 12.5 kA
breaking capacity. It shall be triple pole and all the three poles shall be
coupled so as to operate simultaneously. The circuit breaker shall be
drawn-out type suitable for indoor installation.

11.1.2

It shall be vertically or horizontally isolated and shall have interlocking
devices as per clause 4.8 arc control devices, disconnecting devices under
carriage and automatic safety shutters with locking facility.

11.1.3

The breaker shall have mechanical “ON” and “OFF” position indicator.

11.1.4

Vacuum Circuit Breaker
The vacuum interrupter shall be designed and constructed as to ensure
reliable and maintenance free operation throughout its service life. The
X-radiation level during operation shall be kept within permissible safety
limits as prescribed in ANSI C37.85 1972 as amended to date as well as in
accordance with current K-Electric standards. The design and material of
electrodes shall be such as will result in low chopping level throughout it
service life. The interrupter shall be provided with a means to ascertain the
permissible contact wear and to indicate the end of the service life of the
vacuum bottle.

11.1.5

SF6 Circuit Breaker
Poles of SF6 circuit breaker shall be filled with SF6 gas in the factory and
no periodic refilling shall be required. The poles shall give maintenance
free service throughout it life. The poles shall be designed and sealed such
that there is no gas leakage, however, the poles shall be capable to make
opening operation at normal load even if the gas has leaked out due to
some mechanical damage to the pole. Means shall be provided to ascertain
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the permissible contact wear and to indicate the end of service life. It shall
be possible to replace individual poles easily when damaged or total life
consumed.
11.1.6

All adjustable parts of circuit breaker shall be readily accessible with
circuit breakers installed for service.

11.17

The terminals and the connections between parts shall be designed to
ensure permanently low resistance contact. The power carrying circuits
shall be capable of carrying its rated current at rated frequency
continuously without excessive maintenance.
The design shall be such that even after repeated fault interruption the
capability of the circuit to carry its rated current continuously is not
seriously impaired. The manufacturer shall provide literature, technical
data, test reports and other evidence to prove that circuit breakers comply
with this requirement and current K-Electric standards.

11.1.8

The arc interrupting mechanism shall be designed with ample mechanical
and electrical factors of safety in all its parts. These parts shall consist of a
minimum number of assemblies arranged for convenient installation and
be readily removable for repair or inspection.

11.1.9

The mechanical strength and physical characteristics of the insulation
structure shall be such that it can withstand the shocks of circuit breaker
operations within the rated capacities as well as reasonable strains of
connecting conductors under the specified service conditions.

11.1.10

Circuit breakers shall be so constructed that the interval between instants
the contacts of the individual poles touch or separate shall not exceed
10 ms during closing or opening operation.

11.1.11

Where circuit breakers comprise three independent units, it shall be
possible to make independent adjustments to each unit.
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Where single rods or tubes are used for raising or lowering the moving
contacts of the circuit breaker they shall be securely pinned at each end to
prevent rotation or displacement of the contacts. Tubes shall be plugged
securely where contacts or other parts are fixed to the tube.

11.1.13

The breaker and plug terminals shall be provided.

11.1.14

Insulating barriers shall be having approved material and be securely fixed
to withstand the forces produced during circuit breaker operation.

11.2

Ventilating Outlets

11.2.1

Ventilating outlets from circuit breaker shall be so situated that a
discharge of oil or gas both with not cause electrical breakdown and shall
be directed away from any place where an operator may have to be in the
course of his ordinary duties.

11.2.2

The construction shall be such that gas cannot collect at any point where
ignition can be caused during or after operation by sparks arising from
normal working of the circuit breaker or its auxiliary equipment.

11.3

Isolation of Breaker/Shutters

11.3.1

A set of 6 male and 6 female silver plated self aligning isolating contacts
shall be provided for separating the breaker from the busbars. Connections
from circuit breaker arms to busbar droppers shall be arranged through
cast resin spouts.

11.3.2

The isolating contacts shall be adequately interlocked and protected by
automatic shutters with locking facility. The shutters shall be marked
BUSBARS and CABLE. No operation shall cause exposure of high
voltage bus or equipment.
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Automatic shutters shall operate with certainty in normal service operation
upon the withdrawal and replacement of a removable portion to assure the
protection of operator with breaker in service, earthing test, disconnected
or removed position.

11.3.4

The shutter shall be either of metallic or non-metallic type. If shutters are
of insulating materials, they shall not become part of the enclosure. If they
are metallic, they shall be earthed and if they become part of the enclosure
they shall provide the degree of protection specified for the enclosure.

11.3.5

If the shutters are made of insulating material they shall meet the
following requirements:
i)

The insulation between live parts of the main circuit and the
accessible surface of insulating partition and shutter shall
withstand impulse voltage of 95 kV and power frequency voltage
of 36 kV.

ii)

The insulation between live parts of the main circuit and the inner
surface of insulating partitions and shutters facing these shall
withstand at least 150% of the rated voltage.

iii)

The leakage current that can reach the assessable side of the
insulating shutters by a continuous path over insulating surfaces or
by a path broken only by small gaps of gas shall be not greater than
0.5 mA under the test conditions specified IEC publications.

11.3.6

Silver plated plug contacts shall be provide between separable units to
complete the secondary circuits. They shall be of the pressure loaded self
aligning type. In case the connection of auxiliary circuit wiring plug with
circuit breaker socket is to be made manually the plug shall be held tightly
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in the socket with spring loaded clips. Wiring of auxiliary circuit to circuit
breaker shall be routed through flexible steel or plastic pipe.
11.4

Temperature Rise

11.4.1

The maximum temperature rise of the main circuit of the breaker when
carrying rated current at the specified ambient temperature of 40ºC shall
be according to IEC as well as in accordance with current K-Electric
current standards. The breakers have been de-rated for use under service
conditions to compensate higher ambient temperature.

11.4.2

The maximum temperature of the auxiliary circuits and devices when the
circuit breaker is carrying rated currents and voltages and when tested in
accordance with IEC and current K-Electric standards shall not exceed the
recommended values given in IEC publications- Reference ambient
temperature shall be taken as 50ºC instead of 40ºC specified in IEC.
Limits of temperature rise in Table-V of

IEC shall be reduced by 10ºC to

account for high ambient condition required in this specification.
11.5

Characteristics and Ratings
The breakers of 12.5 kA and 25 kA breaking capacity shall have the
following characteristics:

SR.
NO.

CHARACTERISTICS

1.

Rated voltage

2.

Rated normal current

3.

Frequency

4.
5.

12.5 kA
25kA
BREAKING BREAKING
CAPACITY CAPACITY
12 kV
12 kV
400 A &
1250 A

630 A &
2500 A

50 Hz

50 Hz

Rated short circuit breaking current, sym

12.5 kA

25 kA

Rated transient recovery voltage for terminal faults

20.6 kV

20.6 kV
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6.

Rated short circuit making current

32 kA

63 kA

7.

36 kV

36 kV

8.

Rated one minute power frequency withstand
voltage
Rated lightning impulse withstand voltage

95 kV

95 kV

9.

Rated operating sequence:
0-0.3secco-3 min-co

0-0.3secco-3 min-co

0-3min-co3 min-co

0-3min-co3 min-co

6 cycles

6 cycles

10.

i)

Outgoing & Consumer Panel

ii)

Others

Total maximum break time

11.6

Operation Mechanism

11.6.1

The operating mechanism shall be charged spring power mechanism with
push buttons for closing and opening the breaker electrically. The power
mechanism shall be completely manually and independent of the operator
and shall consist of springs charged in readiness for closing operation.

11.6.2

The circuit breaker shall be trip free. It may, however, be necessary that
the moving contacts of the circuit breaker momentarily reach the closed
position to ensure proper breaking of the current.

11.6.3

The closing springs shall be charged by an AC motor rated 240 V AC with
variation range of +10% and -15%.

11.6.4

In case of industrial and ring main panels, the closing springs may be hand
charged.

11.6.5

The power operated mechanism shall also be capable of manual charging.

11.6.6

The closing springs, if charged, should not be capable of release while the
circuit breaker is closed.

11.6.7

The rated control and auxiliary supply voltages shall be 110 or 220V DC.
The normal supply voltage will be 110V DC. If 220V DC is required it
shall be specified in the order.
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Operating mechanism of the breaker and all other accessories shall operate
satisfactorily within the range of voltage given below:
Rated
Supply
Voltage

Closing
Circuits
(Volts)

Tripping
Circuits
(Volts)

110V DC

90-130

55-130

220V DC

180-260

110-260

Note: The voltage ranges indicated in sub-clauses 11.6.3 and 11.6.7 also
apply to all other components associated with relevant circuits.
11.6.8

Each part of the mechanism shall be of substantial construction utilizing
such materials as stainless steel, brass or gun-metal where necessary to
prevent sticking due to rust or corrosion. The overall design shall be such
as to reduce mechanism shock to minimum and shall prevent inadvertent
operation due to fault current stresses, vibration or other causes. A
convenient means for applying lubricant shall be provided where required.

11.6.9

Means shall be provided to prevent operation of the mechanism when
maintenance work is being done.

11.6.10

The mechanism shall be so arranged that emergency manual charging and
release of the springs is possible without electrical operation.

11.6.11

All permanently fixed bolts, nuts and studs shall be securely locked in
place to prevent loosening during operation. Blind tapped holes shall be
avoided as far as practicable.

11.6.12

Latches shall be so designed as not to require delicate or frequent
adjustments.

11.6.13

Trip Coil
Trip coils to be provided in each type of panel shall be as under:
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i)

ii)

Incoming panel:

3 Nos. of AC trip coils for overcurrent
and earth fault protection and one DC
coil for connection to differential
protection.

b) 25 kA

One DC trip coil
One AC trip coil for backup protection

Outgoing and
consumer panel:
a)

12.5 kA
(outgoing)

b) 12.5 kA
(consumer)
iii)
11.6.14

ELECTRICAL SPECIFICATIONS

3 Nos. AC trip coils
3 Nos. AC trip and one DC trip coil

Industrial panel and 3 Nos. AC trip coils
ring main panel

The VA capacity of trip coils shall be such that they are capable to
perform mechanical endurance test described in clause 11.7.3.3 of this
specification without being over heated or change in characteristics.

11.6.15

Operation Counter
A 5-digit operation counter shall be provided to record the number of
opening operations of the circuit breaker.

11.6.16

Circuit Breaker Auxiliary Switch
The circuit breaker auxiliary switch shall have adequate No. of contacts so
that in addition to contacts so that in addition to contacts actually used. In
circuit connections at least two NO and two NO contacts arc spare for
future use.

11.7

Tests

11.7.1

The tests listed in clause 11.7.2 and 11.7.3 shall be made in accordance
with IEC Publication as well as in accordance with current K-Electric
standards or as specified herein.
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Routine Tests
The following routine tests shall be made on all circuit breakers in
accordance with IEC standards as well as in accordance with current KElectric standards.
i.
ii.
iii.
iv.

Power frequency voltage dry tests
Voltage tests on control and auxiliary circuits
Measurement of the resistance of the main circuit
Mechanical operating tests

11.7.2

Type Tests

11.7.3.1

The following type tests as applicable shall be made on one representative
breaker out of the breakers of the same design and ratings to be supplied to
prove compliance with the requirements as listed in this specification as
well as in accordance with current K-Electric standards. However, duly
certified and complete test reports of test carried out by an independent
authority on similar breaker shall be acceptable in lieu of actual tests for
evaluation of tenders:
Sr.
Test
No.
1. Mechanical test
2.

Mechanical test

3.

Temperature rise test

Type of Panels
Incoming, outgoing,
consumer & bus-coupler
panels
Industrial and ring main
panels
All panels

Sr.
Test
Type of Panels
No.
4. Lightning impulse voltage withstand All panels
test
5. Test on auxiliary and control circuits All panels
6.
7.
8.
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Short circuit making and breaking All panels
tests
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9.

Short time current test

10.

Capacitor bank breaking test

11.
12.
13.

11.7.3.2
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All panels

Incoming, consumer &
outgoing panels
Small inductive current breaking test Incoming, outgoing &
for vacuum circuit breakers only
consumer panels
X-Radiation test for vacuum circuit Incoming, outgoing &
breaker only if requested (ANSI consumer panels
C37.85-1972)
Measurement of contact wear (for All panels
SF6 and vacuum circuit breakers
only) both after short circuit making
and breaking tests and the short
circuit life test (as per manufacturers
instructions)

Short Circuit Life Test
The circuit breakers intended for outgoing and consumer panels shall be
subjected to short circuit life test as per Table-I in addition to all other
requirements. The tests shall be carried out according to the test duties as
indicated in Table-I based on IEC as well as in accordance with current KElectric standards except as modified herein. The tenderers shall specify in
their offers all such values recommended for approval of utility comapny
which need agreement between the manufacturer and the user for carrying
out the above mentioned life test:
a)

The short circuit breaking currents and the respective number of
operations for each test duty are given in Table-I. The test duties 1
to 4 shall be confined to single close-open (CO) operation and test
duty 5 to open operations only for the purpose of these tests. The
time interval between operations shall not exceed 3 minutes.

b)

Single phase short circuit breaking test has been included to show
that operation of the circuit breaker is not adversely affected by
unbalance forces produced. This test duty will consist of closeopen operations at rated short circuit current being applied through
one of the pole i.e. Red, Yellow or Blue phase. 1/3rd of total
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number of operations indicated in Table-I shall be applied in one
stretch in each pole.
The transient recovery voltage shall meet the requirement with the
specified values as for these phase test by dividing voltages by first
pole to clear factor 1.5, time co-ordinate remaining unchanged.
The applied voltage shall not be less than phase to neutral value i.e.
12/1.732 kV.
c)

Small inductive current breaking tests as detailed in clause 11.7.3.4
shall be carried out during electrical life test to determine
significant variation in chopping level of VCB if any. These shall
be done in the beginning and at end of the life test or as may be
decided between the supplier and the utility authority.

d)

The vacuum interrupters may be replaced with new ones after
conducting the small inductive current breaking test at beginning
and before start of life test series if so desired by the supplier.
Small inductive current breaking test shall not be carried out
separately as specified in clause 11.7.3.1 (item 11) if already
conducted as a part of short circuit life test.

e)

The life test series shall be preceded and followed by a full
temperature rise test and no load operation test in accordance with
relevant clauses of IEC as well as in accordance with current KElectric standards.

f)

Conditions after Life Test Series
The circuit breaker shall be deemed to have passed the life test
provided:

i)

The characteristics of no load closing and opening test made before
and after completion of the test series shall show no significant
change.
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The circuit breaker shall be capable of closing and opening at its
rated normal current at the rated voltage although its short circuit
making and breaking performance may be impaired. The main
contacts shall be in such condition in particular with regard to
burning contact area pressure and freedom of movement that they
are capable of carrying out normal rated current of the circuit
breaker without temperature rise exceeding by more than 10ºC, the
values being specified for them in IEC Publications as well as in
accordance with current K-Electric standards.

iii)

There shall be no mechanical or electrical (insulation) failing
during the test series so as to impair the performance of the circuit
breaker.

iv)

There shall be no indication of significant leakage current to the
circuit breaker earth structure.

v)

Restrike during interruption is permissible so long as VCB
interrupt the short circuit current successfully. Over voltages
produced during the life test shall be measured and shall not
exceed the value specified in clause 11.7.3.4.

vi)

The change in average chopping current values measured at
beginning and end of the life test shall not exceed more than 30%.
The over voltages produced during small inductive breaking test
shall in no case exceed the value specified in clause 11.7.3.4.

11.7.3.3

Mechanical Test

11.7.3.3.1

The circuit breaker for incoming, outgoing, consumer and bus-coupler
panels shall be subjected to mechanical endurance test as per Table-II. The
test shall be carried out in accordance with IEC clause as well as in
accordance with current K-Electric standards except for the number of
operations:
Table-II
Operating
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Sequence
C-t-o-t

Voltage

Operating
Sequences

Minimum

2500

Rated

2500

Maximum

2500

0-0.3 Sec-CO-t-C-t

Rated

CO-t

Rated

1250 (breaker for
outgoing and
consumer panels)
2500 (breaker for
other panels)

Where “t” is time between two operations which is necessary to restore the
initial conditions and/or to prevent undue heating of parts of circuit
breaker. The tenderers shall specify in their offer recommended value of
“t” for approval of utility company (purchaser) for carrying out the above
mentioned test.
11.7.3.3.2

The circuit breakers for industrial and ring main panels shall be subjected
to mechanical endurance test in accordance with relevant clause of IEC as
well as in accordance with current K-Electric standards.

11.7.3.4

Small Inductive Current Breaking Tests
These tests shall be carried out to ascertain (a) the true chopping level of
the vacuum circuit breaker and (b) the over voltage levels for the two
types of chopping (i.e. true and virtual) in case of the following critical
load conditions. The maximum switching over voltage resulting in each
condition shall be recorded and in case this value exceeds 27 kV peak
suitable surge arrestors as per clause 6.4 complying with specification of
local utility authority and shall be installed at appropriate place inside the
relevant switchgear panels.
i)

Switching of magnetizing current of an unloaded oil immersed
three phase power transformer rated 11/33 kV, 4 MVA connected
to the circuit breaker via 30 m long single core 500 MCM, XLPE
insulated aluminium cable.
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Switching of 2 Nos. oil immersed three phase distribution
transformer rated 11/0.4 kV, 1000 kVA at (a) no load and (b) while
supplying inductive loads of 5, 10 and 15A (P.F=0.3) and 100A
(P.F=0.5) the transformers being connected to the circuit breaker
via 250 m long three phase overhead distribution line consisting of
ACSR dog conductor in horizontal formation and 50 m long single
core 500 MCM, XLPE insulated aluminium cable.

Since the type of chopping whether true or virtual that might be excepted
in a given condition and the resulting over voltages in a particular type of
chopping depend largely on the parameters of the supply and load circuits,
the test circuit shall be so arranged as to present the actual service
conditions as closely as practicable. For this purpose actual transformer
may be used which should have approximately the same relevant
characteristics as would be expected from the above transformer or
alternatively the transformers may be replaced by an equivalent circuit to
obtain the desired load condition. The cable and overhead line may if
necessary for practical reason be simulated by adding in parallel
equivalent lumped capacitance of the values given below between the
circuit breaker under test and the transformers:
Equivalent Capacitance (nF)
Cable
Overhead line

Case (i)

Case (ii)

12

20

-

5.5

In addition following capacities to earth shall be connected in each phase
on the source side of the test circuit in both the cases to account for the
capacitances of cable associated with and connected to other circuit
breakers in the switchboard:
a)

170 nF while testing 25 kA panels

b)

130 nF while testing 12.5 kA panels
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The transformers to be used for these tests are assumed to have the
following typical values for the magnetizing current iron losses and stray
capacitance. In case the characteristics values in the actual transformers
are different from the pertinent values given below (slight variations
which are not likely to influence the test results may be ignored) suitable
resistance and or inductions may be connected in the load circuit in a
manner to compensate for the difference:
Transformer Data
11/33 kV, 4 MVA

11/0.4 kV, 1000 kVA

i)

No load current

1.0% (2.10A)

2.0% (1.05A)

ii)

Iron losses

0.10% (4 kW)

0.15% (1.5 kW)

iii)

Stray capacitance

16 nF

6 nF

Any change or simplification of the specified circuit shall, however, not be
considered except with regard to its effects on test result in either types of
chopping. In order to take into account the effect of moment of contact
separation on the test result, 10 to 15 opening operations shall be
performed in each test condition varying the instant of switching on the
voltage wave successively by about 20 electrical degrees.
11.7.3.5

Capacitor Bank Breaking Test
The capacitor ban breaking test shall be carried out as per IEC Publication
as well as in accordance with current K-Electric standards if requested.
The rated capacitor bank breaking current for circuit breakers of different
current ratings are given below:

Sr.
No.
1.

Rated Current of Circuit
Breaker (Ampere)
400

Capacitor Bank Breaking
Current (Ampere)
315

2.

630

500

3.

1250

800
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2500

1600

Identification of Circuit Breaker for Type Test
The type test report shall incorporate sufficient information to identify the
circuit breaker and general information concerning its supporting structure
or metal enclosed unit of which the circuit breaker forms an integral part.
Such information shall include but is not restricted to drawings of breaker
general assembly cross section of the breaker through the axis of arcing
contacts detail of arc control devices contacts and the operating and
coupling mechanism of the breaker information about the materials used
the outline and other important dimensions such as the travel of moving
contact etc. The details of mountings fixing on insulators the working
details of operating mechanism such as the ampere turns voltage cross
section of plungers sand pole pieces for operating coils.

11.7.3.7

For the purpose of tender evaluation the type test reports as stated above
for individual breaker will be accepted subject to the provision that these
tests will be repeated after installation in panels as specified in clause 22
unless already done so. In case of failure in the test specified in clause 22
the breaker will be considered to have failed in the test.

11.8

Rating Plate Data

11.8.1

Each circuit breaker and its operating devices shall be provided with a
provided with a rating plate or plates marked with the following data in an
indelible manner. The rating plate shall be visible in the position of normal
service and installation.
a)

Rated voltage, kV

b)

Rated frequency, Hz

c)

Rated normal current, A

d)

Rated insulation level:
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1.

Lightning impulse withstand voltage, kV

2.

One minute power frequency withstand voltage, kV

e)

Rated short-circuit breaking current, kA

f)

Rated duration of short-circuit, if different from one second

g)

Rated short-circuit making current, kA

h)

Rated operating sequence

i)

Rated supply voltage and frequency of closing and opening
devices, where applicable.

j)

Rated supply voltage and frequency of auxiliary circuits where
applicable.

k)
11.8.2

Weight per pole/tank

In addition to the above, following information shall be duly marked for
operating devices.
a)

Manufacturer’s reference mark on coils

b)

Releases with appropriate data

12.

LOAD BREAK SWITCH

12.1

General

12.1.1

The load break switches shall be fused type and generally conform to IEC
and the general requirements as well as in accordance with current KElectric standards listed herein.

12.1.2

The load break switches shall be air break type suitable for indoor
installation. It shall be triple pole and manually operated, the mechanism
giving a quick make and break action. The poles shall be coupled to
operate simultaneously. It shall be capable of being closed on a fault. The
isolator gap shall be visible under all circumstances for safety reasons.

12.1.3

The load break switch including its operating mechanism, shall be so
constructed that these cannot come out of their open or closed positions by
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gravity, vibrations, reasonable shocks or accidental touching of the
connecting rods or handle of the operating mechanism.
12.1.4

It shall permit locking in both the open and closed position. Mechanical
indicators to show the positions shall be provided.

12.1.5

The load break switch shall be so designed that no dangerous leakage
current can pass from the terminal of one side to any of the, terminal of the
other side of the switch.

12.1.6

The frame of each load break switch shall be provided with a reliable
earthing terminal and earthing connection to the earthing conductor as
specified in clause 4.7. The diameter of the clamping screw shall be at
least 12 mm and the connecting point shall be marked with the “Earth”
symbol.

12.1.7

The load break switch shall be able to bear on the terminals the total
electrodynamics forces to which these may be subjected during short
circuit operation without impairing its reliability or current carrying
capacity.

12.1.8

When two load break switches are provided as in clause 7.3.2 or 9.7.1
both shall be fused type and mechanically interlocked such that when one
of the load break switches is closed, it shall not be possible to close the
other.

12.1.9

For cable testing, testing plugs shall be provided. It shall normally be
protected by a movable shutter (cover).
The testing plug shutters shall only open, when the operating lever of the
isolator(s) is in “OFF” position and isolator(s) shall not be “ON” until
shutter is in close position.
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The HRC power fuses shall be installed on the connecting blades of the
load break switch. The fuse shall be refill type. The normal current rating
of the fuse shall be 200 Amps and interrupting capability (symmetrical)
shall be 12.5 kA or 25 kA as applicable, according to the rating of bus
coupler ordered for.

12.2

Ratings

12.2.1

The load break switch shall have the following ratings:
12.5 kA Panels

25 kA Panels

1.

Nominal voltage

11 kV

11 kV

2.

Rated voltage Rated current

12 kV

12 kV

3.

Rated short time

200 A

200 A

4.

Current (1sec), rms

12 kA

25 kA

5.

Rated short circuit
Making current, peak

32 kA

63 kA

6.

Rated peak withstand current

32 kA

63 kA

7.

Rated lightning impulse
withstand voltage:
i) Across isolating gap
110 kV
ii) to earth
95 kV
Rated one minute power
frequency withstand voltage:
40 kV
i) Across isolating gap
36 kV
ii) to earth

8.

110 kV
95 kV
40 kV
36 kV

12.3

Standards and Tests

12.3.1

The load break switch shall be supplied in accordance with the
requirements laid down herein and the IEC Publications as well as in
accordance with current K-Electric standards . All tests shall be carried out
in accordance with IEC and is specified herein.

12.3.2

Type Tests

12.3.2.1

The following tests shall be carried out:
i.
ii.
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iii.
iv.
v.
Tests

ELECTRICAL SPECIFICATIONS

Making and breaking test
Rated short time and peak withstand current tests
Operation and mechanical endurance tests.
shall be made on complete switches and on their operating devices.

The results of all type tests shall be recorded in the type test reports
containing data necessary to prove compliance with this specification as
well as in accordance with current K-Electric standards. The test reports
for short time and peak withstand current tests shall contain necessary
oscillographic or other records relating to the tests and the results of
observations. During the test and of the inspection after the test shall also
be clearly stated in the report.
12.3.2.3

For the purpose of tender evaluation type test reports on individual load
break switch as stated above will be accepted subject to the provision that
these tests will be repeated after installation in the panel as specified in
clause 22 unless already done so. In case of failure in test specified in
clause 22 the load break switch will be considered to have failed in the
test.

12.3.3

Routine Tests

12.3.3.1

The following routine tests shall be carried out on each load break switch
as well as in accordance with current K-Electric standards:
123-

Power frequency dry voltage test
Contact resistance test
Operation tests

12.4

Nameplate

12.4.1

The load break switch shall be provided with a nameplate containing the
information as given below. The nameplate shall be visible in the position
of normal service and installation:
i.
ii.
iii.
iv.
v.
vi.
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viii.
ix.
x.
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Rated one second short time withstand current
Weight, kg
Weight of oil (for oil type only)
Year of manufacture

13.

ENCLOSLURE

13.1

General

13.1.1

The enclosure shall conform in general to IEC as well as in accordance
with current K-Electric standards.

13.1.2

All live parts including busbars, connections, circuit breaker, load break
switches, voltage transformers, current transformers etc. shall be suitably
enclosed. The degree of protection shall be 1P3X in accordance with
IEC as well as in accordance with current K-Electric standards.

13.1.3

Access to parts such as busbars, main connections, voltage transformer,
current transformers and all other component for normal maintenance
operation shall be through bolted plates or hinged doors with locking
facilities as specified in clause 13.1.4

13.1.4

The enclosure shall have a hinged door in the front and bolted plates at the
rear. The instrument compartment door shall have proper sealing
arrangement. All doors shall be provided with rubber gasket to minimize
dust entrance.

13.1.5

Four grouting holes of dia 14 mm shall be provided in the base plate of the
panel.

13.1.6

The industrial and ring main panels shall have metering compartment as
detailed in clause 13.6.

13.1.7

Guide rails shall be provided at the base to ensure smooth entry of the
breaker carriage into the panel.

13.1.8

An extension plate 600 mm x 2.3 mm shall be provided with guide rails
for each row of wheels of the trolley. This shall have suitable
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arrangements for bolting on front of the panel so that the extension plate
can be mounted flush with the floor on which the panel is installed.
13.1.9

Current and voltage transformers shall be located in a separate
compartment having the provision for sealing independently.

13.1.10

In no case the voltage transformers shall be mounted on the circuit breaker
trolley.

13.1.11

The enclosure for bus coupler panel shall be fabricated in two parts i.e.
load break switch compartment and breaker compartment. The two
compartments shall be held together by suitable bolting arrangement and
in no case shall be welded.

13.2

Construction

13.2.1

The enclosure shall be made of high grade steel sheet of minimum
thickness of 2.3 mm.

13.2.2

The enclosure shall be constructed so as to be rigid and self supporting.

13.2.3

Suitable lifting eyes shall be provided for lifting the completed individual
panel or switchboard by means of slings. The holes of the lifting eyes shall
have a minimum diameter of 45 mm.

13.3

Vermin Proofing

13.3.1

The enclosure shall be completely vermin proof with special regard to the
danger of flashover both in service and isolated positions.

13.4

Painting

13.4.1

All interior and exterior surfaces of the enclosure shall be thoroughly
cleaned to prepare the metal surface for painting.

13.4.2

Three coats of paint shall be applied. The first coat shall be a primer of
zinc chromate and iron oxide or any other primer which has equivalent
weather resistance and rust inhabiting properties.
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The second coat shall be based on synthetic resin with suitable properties
for resistance to weathering.

13.4.4

The third finish coat shall also be based on a synthetic resin and shall have
a hard durable surface and excellent weathering and fire resistant
properties.

13.4.5

Alternative paint system having equivalent durability and resistance to
weathering and fire may be allowed if approved. Full details shall be
supplied for approval.

13.4.6

The total paint thickness shall be at least 0.08 mm on flat surface and 0.06
mm on curved surfaces. The panels shall be finished in light grey colour
equivalent to RAL 7032.

13.5

Circuit Labeling

13.5.1

A plain plastic sheet of black colour shall be provided on each panel.

13.5.2

The size of sheet shall be 200 mm x 60 mm x 3 mm and it shall be
screwed on the front of the enclosure.

13.6

Metering Component for Industrial, Consumer and Ring Main Panels

13.6.1

The metering compartment which shall house the metering equipment
shall be separately lockable and sealable from the outside. This
compartment will have an internal partition separating the 11kV HT side
from the LT side but access to the equipment shall be possible only by
breaking the main seals of the metering compartment. No access to the
metering circuits shall be possible (even with the panel de-energized and
the breaker trolley removed) without breaking the seals and opening the
locks.

13.7

Ventilating Openings, Vent outlets
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Ventilating opening and vent outlets shall be so arranged or shielded that a
straight wire of any diameter cannot be brought into a position which
should reduce the insulation level of the main circuit below the specified
level. Such opening may make use of wire mesh or the like provided that
it is of suitable mechanical strength.

13.7.2

Ventilating openings and vent outlets shall be arranged so as to minimize
the danger to an operator due to gas or vapour escaping under pressure.

14.

BUSBARS

14.1

A set of three busbars made of 98% IACS electrical conductivity copper
shall be provided.

14.2

The size of busbars shall be as follows:
Sr. No.
1

2

Panels

Size (mm)

Incoming, consumer and outgoing
a) 25kA, rating
b) 12.5kA, rating

2x100x10
1x80x10

Industrial/Ring main

1x30x5

14.3

Busbar Supports

14.3.1

The busbars shall be supported on porcelain insulators.

14.3.2

The insulators shall be made of good commercial grade wet process
porcelain. The entire surface with the exception of a firing surface shall be
smoothly glazed and shall be free from imperfections of all sorts. The
standard colour of the glaze shall be brown. The characteristics of the
insulators shall be as under:
 Creepage distance, Min
300 mm

14.3.3



Dry arcing distance



Dry one minute power
frequency withstand voltage.

45 kV



Lightning impulse
withstand voltage.

95 kV

150 mm

The electrical and mechanical characteristics of the insulators shall be
supplied.
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14.3.4

The cast resin insulators having equivalent characteristics and applied with
special lacquer coating to protect against the effect of humidity and other
industrial po0llutions may also be considered.

14.4

The busbars shall be completely covered with insulation capable of
withstanding twice and the rated voltage. This insulation shall be of noncorrosive, non-tracking, flame-retardant and heat shrinkable type to ensure
that it fully adheres to busbar. The material of insulating sleeves and
busbar joint covers shall not melt, crack, split, drip, flow or ignite when
busbar temperature is raised to 280ºC by an induced current nor shall burn
when subjected to effects of power arc of 15 kA for one second. The
supplier shall provide test reports for the above mentioned properties in
accordance with IEC/ASTM as well as in accordance with current KElectric standards or equivalent standard.

14.5

All busbars at joints shall be tin plated and firmly jointed.

14.6

Bracing of sufficient mechanical strength shall be provided to withstand
the forces of a short circuit current as specified in clause 11.5.

14.7

The busbars shall be capable of being extended without difficulty on either
side and provision shall be made for withstanding expansion and
contraction of the busbars and connections due to variations, in
temperature over range of 90ºC. The required coupling pieces shall be
supplied by the manufacturer for jointing the busbars of the adjacent
panels.

14.8

The busbars and connections to and on all equipment shall be enclosed
and so protected or screened as to permit cable jointing and other
connections to be carried out safely when the busbars are alive.

14.9

The temperature rise of the busbars, their joints and connections shall not
be more than 40ºC when tested on the boards, industrial or Ring-main
panels with the following currents:
Panels rated 25 kA
Panels rated 12.5 kA
Industrial & Ring-main panels

2500 Amps
1250 Amps
400 Amps

15.

RELAYS

15.1

General

15.1.1

Protective relays shall be of the back connected dust proof semi flush,
switchboard, type having a removable cover, transparent or with a
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transparent window and having provision for sealing. Finish shall be dull
black which shall match with other switchboard equipment.
15.1.2

The protective relays shall be of the type which can be withdrawn from
the front of the panel without opening current transformer secondary
circuits or requiring disconnection of the leads on the rear of the panels.

15.1.3

The draw out and plug in units shall be such that any person inserting or
withdrawing the units with reasonable care cannot come in contact with
live parts.
The draw out case shall be so arranged that it is not possible to cause
inadvertent tripping signals either during the process of withdrawing the
removable part or reinserting it manufacturing tolerance shall be such that
chassis or plug in unit of similar design can be inserted in any case of
corresponding design. The current ratings of the contacts shall not be less
than those of the circuits to which they are connected within the relay.

15.1.4

Relays shall be capable of 5000 electrical operations when tested at rated
values of energizing quantities and at a rate which will not result in
overheating. With drawable plug in units and test plugs and sockets shall
withstand 500 mechanical operations without suffering damage.

15.1.5

Relay shall be designed for operation in climatic conditions specified in
clause 3. The indicated temperature may, however, be exceeded
considerably in immediate surrounding of the relays. Relays shall be
tropicalized.

15.1.6

The relays shall withstand a test voltage of 2000 volts rms for 1 minute.
All insulated parts and terminals shall be tested to earth. All circuits
insulated from one another shall be tested with voltage applied between
the circuits.

15.1.7

The relay shall ……………… Amendment No. 2
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15.2

Overcurrent Relays

15.2.1

General

15.2.1.1

The inverse overcurrent relay shall be non directional, definite minimum
time relay, with, inverse time characteristics. The relay shall be either
induction type or numeric type. The relay shall consist of three elements,
two for overcurrent in phases and one for earth fault for electromechanical
relays and four elements for numeric/static relays. Each relay element
shall have an instantaneous element. All elements shall be housed in one
case. The characteristics at the 100% time setting shall be as follows:
Operating current
multiple of setting
3

Operating time at
max. setting (second)
2.5 sec to 3.0 sec

5

1.7 sec to 2.0 sec

10

1.2 sec to 1.5 sec

20

0.8 sec to 1.25 sec

The current below which relay must not start its timing function (% of
setting) shall be 100 and below. The maximum pickup current shall not be
more than 130% of setting current and the resetting values shall not be less
than 70% of pickup value.
15.2.1.2

Relays for 12.5 kA panels shall be AC operated from the fault current.
They shall not require and external source of power for operation. The
contacts shall be capable of masking and breaking trip coil currents of
150 Amps. Relays for 25 kA panels shall be DC operated, the control
voltage being in accordance with clause 11.6.7.

15.2.1.3

The operating contacts shall have liberal rating so that there is no contact
damage on mal-operation. A seal-in device, which shall, release when the
desired function is completed, shall be used for reliable operation.

15.2.1.4

Auxiliary contacts as specified in clause 4.5.3.3 shall be provided for AC
series trip mechanism for indicating breaker tirp.
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The continuous make and carry rating of the contacts shall be 1250 VA
and the three second make and carry, rating shall be 7500 VA. The
breaking capacity of the contacts shall be 100 VA.

15.2.2

Numeric relays shall have following additional features:
a)

The relay shall have LCD display and integrated operator panel for
parameterization of the relay and shall not require separate
computers/hand control units.

b)

Sufficient number of LED’s shall be provided on the relay for
indicating the nature of fault, phases involved, and type of
operation (instantaneous/time delay).

c)

The relay shall be able to record data of at least 3 faults for fault
analysis.

d)

The relay shall have built-in AC/AC and DC/DC converters for
any of its modules requiring auxiliary supply other than 110V DC
and 240V AC.

e)

The manufacturer shall furnish at least 3 year warranty for the
relay from date of supply of switchgear.

15.2.4

Settings

15.2.4.1

The phase overcurrent elements shall have a setting range of 2.5 to 10
Amps while the earth fault element shall have a settings range of 0.5 to
2 Amps. Both ranges shall have seven settings in equal steps.

15.2.4.2

The instantaneous short circuit elements shall have a setting range from 20
to 80 Amps adjustable continuously. It shall also have an infinity setting
or lockout position to make the instantaneous element inoperative.

15.3

DC/Trip circuit supervision relay.

15.3.1

The supervision relay shall be capable of supervising the presence of DC
supply and healthy conditions of the trip circuit.
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The relay shall be capable of supervision the trip coil both in open and
close state of the circuit breaker.

15.3.3

The supervision relay shall either be electromechanical or electronic type.

15.3.4

The rated voltage of the relay shall be 110/220 DC as applicable. The
continuous current carrying and making capacity of the output contacts
shall be 1250 VA at 250V AC and the three seconds make and carry rating
of 7500 VA. The breaking capacity of the contacts shall be 100 VA.

15.3.5

The contacts may be operated by either electromechanical contractors
rated 110/220V DC or solid state relays. The dropout to pickup ratio shall
minimum be 0.95.

15.3.6

The relay shall be equipped with at least 2 normally open and two
normally closed contacts or alternately four 2-way changeover contacts.
All contacts for alarm functions shall be volt-free, self reset while the
visual indications shall be hand-reset.

15.3.7

The output contacts shall preferably have adjustable time delay of 0-10
seconds to avoid mal-operation due to voltage dips caused by operation of
other equipment or fault in other circuits.

15.3.8

The relay shall also monitor the presence of auxiliary supply (normally
230V AC) and give visual indication in case of its absence together with
output for energizing the DC bell.

15.3.9

The relay shall operate satisfactorily between 80% and 120% of rated
voltage.

15.3.10

The relay shall not only monitor the presence of DC supply but also its
level. It shall have provision for initiating a visual indication and audible
alarm when the DC voltage falls below 80% for more than 10 seconds.
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The relay shall be capable of detecting the open circuiting of the trip coil
circuit as well short-circuiting of trip coil involving at least 25% turns of
the trip coil. Provision shall be made to initiate an audible alarm as well as
a visual indication upon occurrence of any of these two conditions.

15.4

Indications

15.4.1

Operation indicators shall be provided on all elements of relays and shall
be designed for hand resetting. The operated position shall be clearly
distinguished from the un-operative position. The colour of the operation
indicator flag shall be red on a white background.

15.5

Test Devices

15.5.1

Relays shall incorporate test devices which shall be mounted on front of
panel so that testing can be carried out from the front of the panels using
test plug. The test devices shall be so arranged that the current transformer
secondary circuits cannot be open circuited at any position while test plugs
or covers are being inserted or removed.

15.6

Temperature Rise

15.6.1

The temperature rise of coils when tested at its continuous rating shall not
exceed the value given below:
Insulation Class

Max. Temperature rise, Deg C.

Y

40

A

56

E

70

B

80

C

No Limit

The classification of insulating material is according to IEC Publications.
15.6.2

The rated error of all the protective relays shall be 7.5%. The relay shall
operate at all set current and voltage for all settings or adjustments within
the operating range with an error not greater than plus or minus 7.5%
when tested under the reference conditions.
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15.6.3

The relay characteristics shall not change by more than plus or minus
7.5% with changes in ambient temperature of plus or minus 10ºC and with
changes in frequency of plus 2% and minus 6% from the rated frequency.

15.7

Tests

15.7.1

The type tests listed in clause 15.8.2 will be carried out. Certified type test
reports on identical units shall be acceptable. The supplier shall indicate
clearly the method of testing and test values for the limits of error test
which shall be subject to approval. The relay shall meet the requirements
of this specification.

15.7.2

Type Tests
The following type tests as applicable shall be made on one representative
relay out of the relays of the same design and ratings to be supplied to
prove compliance with the requirements as listed in this specifications in
the presence of utility authority representative as well as in accordance
with current K-Electric standards. However, duly certified and complete
test reports carried out by an independent well reputed testing laboratory
approved on similar relay shall be acceptable in lieu of actual tests for
evaluation of tenders:
1-

Dielectric withstand test

2-

Impulse voltage withstand test

3-

Immunity, Auxiliary DC supply

4-

High frequency disturbance

5-

Electrostatic discharge

6-

Radio frequency interference

7-

Fast transient

8-

Conducted RFI

9-

Emission, conducted limits

10-

Output contacts

11-

Mechanical, Vibration, IEC Shock & Bump, Seismic, Number of
operations
Environmental:
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i.

Temperature

ii.

Humidity

14-

Enclosures protection

15-

Insulation resistance

ELECTRICAL SPECIFICATIONS

All the protection relays, recording and other equipment shall meet the
following requirements:
1.

Dielectric withstand test
RMS levels for 1 minute

2.

3.

4.

Between all terminals and earth

2.0 kV

Between independent circuits

2.0 kV

Across normally open contacts

1.0 kV

Impulse voltage withstand test
Between all terminals and earth

5 kV

Between any two independent circuits

1.2/50 µs

Without damage or flashover

0.5 J

Immunity
Auxiliary DC supply
Allowable superimposed AC

≤ 12% of DC

Component

Voltage

Allowable breaks/dips in supply
(collapse to zero from nominal voltage)

≤ 20 ms

High frequency disturbance
2.5 kV, Common mode
1.0 kV, Differential mode

5.

Electrostatic discharge
8 kV, Contact discharge
15 kV, Air discharge

6.

Radio frequency interference
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10V/m, 80 to 1000 MHz
7.

Fast transient
4 kV, 5/50 ns, 2.5 KHz, repetitive

8.

Conducted RFI
10 V, 0.15 to 80 MHz

9.

Emissions
i.

Conducted limits
Frequency range
0.15 to 0.5 MHz
0.5 to 30 MHz

ii.

Radiated limits
Frequency range
30 to 250 MHz
230 to 10000 MHz

10.

Output contacts
Contact rating IEC-60255-23
Carry continuously

5A AC or DC

Make and carry

(L/R≤40ms and V≤300 Volts)

0.5 seconds

30A AC or DC

Break

(1≤5A&≤300 Volts)

AC resistive

1250 VA

AC inductive

250 VA @ PF ≤ 0.4

DC resistive

75 W

DC inductive

30 W @ L/R ≤ 40 ms
50 W @ L/R ≤ 10 ms

11.

Mechanical
i.
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0.035 mm, 0.5 gn, vibration response

1 Sweep per axis

1.0 gn, vibration endurance

20 Sweep per axis

Shock and bump
5 gn, Shock response, 11 ms

3 Pluses per axis

15 gn, Shock withstand, 11 ms

3 Pluses per axis

10 gn, Bump test, 16 ms

1000 Pluses per axis

Seismic
1.0 gn, horizontal, 5.0 gn, vertical

1 Sweep per axis

1 gn, Seismic response
12.

Number of operations
Minimum number of operations

10,000 at maximum load
100,000 in unloaded condition

13.

Environmental
i.

ii.

Temperature
Operating

-10ºC to +55ºC

Storage

-25ºC to +70ºC

Duration

96 hrs

Humidity, IEC-60068-2-30
Operational test

14.

Enclosure protection
Indoor equipment

IP51

Marshalling KIOSK

IP54

CT Box, VT Box
15.

6 days at 55ºC and
95% relative humidity

Insulation resistance test
500 DC for 5 Sec
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The AC operated overcurrent earth fault relay shall be tested for 10,000
operations of making and breaking trip coil currents of 150 Amps at 150
Volts.

15.8

Rating Plate
The relays shall have a rating plate marked with the following
information:
i.
ii.
iii.
iv.
v.

Maker’s name and year of manufacture
Type of relay
Serial number
Voltage and frequency etc. as applicable
Setting ranges

16.

CURRENT TRANSFORMER

16.1

Requirements

16.1.1

The current transformers shall be manufactured and tested in accordance
with IEC 185 and particular requirements as well as in accordance with
current K-Electric standards listed herein.

16.1.2

The current transformers shall be single pole epoxy resin insulated, dry
type, self contained suitable for mounting in the switchgear panels.

16.1.3

The transformation ratios required for various types of switchgear of
different ratings shall be as follows:
For Overcurrent Protection & Metering
i.

Incoming
Breaking

25 kA & 12.5 kA

ii.

Outgoing panels of 25 kA rating

iii.

Industrial and Ring-main panels:
Protective CT
Metering CT
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indicated in bid enquiry.
iv.

Consumer Panels:
Protective CT
Metering CT

400:200/5
400:200/5

For Differential Protection
Incoming panels of 25 kA and
12.5 kA rating.

16.1.4

1600:800/5 Amps
2400:1200/5-5 Amps as the
case
may be

The current transformers for the incoming and outgoing panels shall have
two cores and each core shall be designed for protection and metering
services and shall satisfy both requirements separately. Both the cores
shall be identical. The current transformers for the industrial and ring main
panels shall be single core and separately provided for metering and
protection.

16.2

Ratings

16.2.1

Protective Cores
The cores meant for protective service shall have rated output of 15 VA
and accuracy class 5 P20.

16.2.2

Metering Cores
The CTs and cores meant for metering service shall have a rated output of
10 VA and accuracy class 0.5 in the case of industrial/ring main panels
and accuracy class 1.0 in all other cases.

16.2.3

Short-time Current Rating
The rated short-time thermal current ratings of current transformers shall
be 12.5 kA for 12.5 kA panels and 25 kA for 25 kA panels.

16.2.4

Dynamic Rating
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The rated dynamic peak current which the current transformer shall
withstand and without being damaged electrically or mechanically shall be
32 kA for 12.5 kA panels and 63 kA for 25 kA panels.
16.2.5

Insulation Level
The insulation level for the current transformers shall be as given below:
Rated Voltage

12 kV
16.2.6

1 min. power
frequency
withstand (rms)

Primary

Secondary

36 kV

2 kV

Rated
lightning
impulse
withstand
voltage
(peak)
95 kV

Temperature Rise
The temperature rise of the CTs under conditions specified in clause 2
shall not than be more than 40ºC. A reduction of 10ºC in the permissible
value specified in IEC as well as in accordance with current K-Electric
standards has been made to account for high ambient temperature.

16.3

Terminal Markings

16.3.1

The terminal marking for the current transformers shall be in accordance
with IEC.

16.4

Rating Plate Marking

16.4.1

The rating plate marking shall be as specified in IEC as well as in
accordance with current K-Electric standards and shall carry at least the
following information in an indelible manner:
a)

Manufacturer’s name or trade mark

b)

Serial number and type designation

c)

Rated primary and secondary currents

d)

Rated output and corresponding accuracy class for each core

e)

Rated voltage
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f)

Rated frequency

g)

Rated insulation level:
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i.

Lightning impulse withstand voltage

ii.

One minute power frequency withstand voltage

h)

Rated thermal and dynamic currents

i)

Class of insulation

16.5

Tests

16.5.1

Routine Tests
The following routine tests shall be made in accordance with IEC
Publication 185 as well as in accordance with current K-Electric standards
for all ratios and at all taps, if any:

16.5.2

i.

Verification of terminal markings

ii.

Power frequency test at primary windings

iii.

Power frequency test at secondary windings

iv.

Over voltage interturn test

v.

Accuracy tests with 20% & 100% current for metering core only

vi.

Composite error, current and phase displacement measurements
(for protection core only)

Type Tests
The following type tests shall be carried out in accordance with IEC
Publication 185 as well as in accordance with current K-Electric
standards:
i.

Short-time current test

ii.

Temperature-rise test

iii.

Lightning impulse withstand voltage, kV

iv.

Type test for accuracy (for metering core only)

v.

Type test for composite error, current error and phase displacement
measurement (for protection, cores only)

vi.

Instrument security current tests (for metering cores only)
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The above type test may be omitted if certified certificates of complete
type test on identical current transformer carried out by an independent
testing agency can be supplied.
17.

VOLTAGE TRANSFORMERS

17.1

General

17.1.1

The voltage transformers shall be self contained, epoxy resin insulated,
indoor type and shall be manufactured and tested in accordance with IEC
Publication as well as in accordance with current K-Electric standards and
the requirements listed herein.

17.1.2

Voltage transformers shall be of three pole type of ratio 11,000/110 Volt
or 3 single pole type of ratio √11,000 / √110.

17.1.3

The rated frequency shall be 50 Hz and all rated outputs, accuracies and
tests shall be for this rated frequency.

17.2
17.2.1

Ratings
The standard ratings of the voltage transformer shall be as under:
i.

Nominal system voltage

11 kV

ii.

Rated secondary voltage

110 V

iii.

Rated frequency

50 Hz

iv.

Rated secondary output at 0.8 P.F lagging

100 VA per phase

v.

Standard accuracy class

0.5

vi.

Rated one minute power frequency
withstand voltage (rms):

vii.

17.2.2

a)

Primary

b)

Secondary

2 kV

Rated lightning impulse
withstand voltage (peak)

9.5 kV

Rated Voltage Factor
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The standard value of rated voltage factor shall be 1.2 for continuous duty
and 1.5 for 30 seconds duration.

17.3

Temperature-rise
The temperature-rise of the voltage transformer under conditions specified
in clause 3 shall not be more than 40ºC. A reduction of 10C in the
permissible value specified in IEC has been made to account for high,
ambient temperature.

17.4

Short-circuit Characteristics
Voltage transformer shall be capable of withstanding for one second the
mechanical and thermal stresses resulting from sort-circuit on secondary
terminals with full voltage maintained on the primary terminals.

17.5

Terminal Marking
The terminal markings shall be in accordance with IEC.

17.6
17.6.1

Rating Plate
A rating plate shall be attached above the terminal box or to an alternate
location if the alternate location is more readily accessible when the
transformer is mounted. The nameplate shall include as a minimum the
following information in an indelible manner:

17.7

i.
ii.
iii.
iv.
v.
vi.
vii.

The manufacturer’s name or trade mark
Serial number and type designation
Rated primary and secondary voltage
Rated frequency
Rated output and the accuracy class
Class of insulation
Rated insulation level:

viii.
ix.

a)
Lightning impulse withstand voltage
b)
One minute power frequency withstand voltage
Connection diagram and polarity marking
Rated voltage factor and corresponding rated time

Tests
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The following transformers shall be tested in accordance with IEC as well
as in accordance with current K-Electric standards.
The routine and type tests should be performed on all voltage
transformers.
17.7.1

Routine Tests
The following routine tests shall be performed on all voltage transformers:

17.7.2

i.

Verification of terminal marking

ii.

Power frequency tests on primary windings

iii.

Power frequency tests on secondary windings

iv.

Determination of errors according to the requirements of the
accuracy class

Type Tests
The following type tests shall be performed:
i.

Temperature-rise test

ii.

Impulse voltage test

iii.

Voltage error and phase displacement test

Certified type test report on identical units form independent testing
agency shall be acceptable in of lieu the actual tests.

18.

CONTROL WIRING AND TERMAINATION

18.1

Control cable and wiring shall conform to the specification of utility
authority. Voltage circuit shall be made with 2.5 sq. mm cable and current
circuit with 4 sq. mm cable. All control wiring shall run through channels
with removable covers to provide easy access for inspection and
replacement.

18.2

The ends of each wire shall be identified by machine lettered permanent
fiber or plastic identification ferrules.

18.3

Each panel shall be supplied with necessary length of control wiring
required fro interconnection complete with termination.
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18.4

Termination

16.5.3

Each conductor of control wiring shall be terminated at each end in a
terminal block with either a pressure connector or spade type terminal.
The terminals shall be tinned copper and may be crimped or compression
applied. Each terminal block shall be provided with a slip-on cover to
avoid any accidental touch.

16.5.4

Each terminal block shall have an individual colour coded marking strip
which shall be machine lettered or engraved with the circuit designations
of the terminals. One spare marking strip shall be provided for each
terminal block.

16.5.5

In case of hinged panels, matching terminals blocks shall be provided on
both sides of the hinged section.

19.

INSTRUMENTS

19.1

General
The instruments shall be manufactured and tested in accordance with
International Electro Technical Commission Publication 51 as well as in
accordance with current K-Electric standards and the requirements listed
herein.

19.2

Constructional Requirements
Indicating instruments shall be semi flush mounted, back connected, dust
proof switchboard type having a removable transparent dust tight window
cover with a dull black finish to match in appearance with relays and
meters having facility to change the scale with or without opening the
instrument. The normal size of instrument unless otherwise specified shall
be 96 mm. Scale plates shall have a permanent white finish with black
graduation and numerals and with the instrument transformer ratio for
which instrument has been graduated prominently marked. The zero
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adjuster will be provided outside the instrument. All instruments shall be
tropical zed.
Ammeters shall be suitable and robust enough to withstand the momentary
high current arising in the circuits during short-circuit conditions without
damage or loss of accuracy.
19.3

Terminal Marking
The marking of terminals of instruments intended for use with instrument
transformers should preferably be the same as those of the terminal of the
instrument transformer in which they are to be connected.

19.4

Diagram of Connection
A diagram of connection giving the following particulars shall be supplied
with the instrument:

19.5

i.

The correct disposition of the connections carrying current to and
from the instrument.

ii.

Diagram explaining internal working of the instrument.

Damping of Instrument
The suspension of the moving part shall be taut band type. The damping of
the instruments shall comply with the clause 8.1 of IEC Publications as
well as in accordance with current K-Electric standards.

19.6

Continuous Load and Overload Capability
All instruments together with their accessories shall comply with the
requirements appropriate to their accuracy class when they are
continuously loaded at their upper measuring limit under the reference
conditions specified in Tables III & IV of IEC Publications as well as in
accordance with current K-Electric standards.
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The continuous overloads which the instruments alongwith their
accessories shall be able to withstand without damage shall be in
accordance with clause 8.3 of IEC Publications as well as in accordance
with current K-Electric standards.
19.7

Accuracy Class
The accuracy of instruments shall be of class 2.5 for ammeters, voltmeters
and power factor meters in accordance with IEC as well as in accordance
with current K-Electric standards.

19.8

Scale Ranges

19.8.1

Ammeters
The preferred full scale values of ammeters for use with the current
transformers shall be as follows:
Rated Primary
Current of CT
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Full Scale Value

50

60

100

120

200

250

400

500

800

1000

1000

1200

1200

1500

1600

2000

2000

2400

2400

3000
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Voltmeters
The preferred full scale values of voltmeters shall be as follows:

19.8.3

Nominal System Voltage

Full Scale Value

11 kV

15 kV

Power Factor Meters
The preferred full scale values for the power factor indication shall be as
follows:
0.5 (lead) -1-0.5 (Lag)

19.8.4

Scale Marking
For the instruments which are used in conjunction with current
transformers, the number of scales shall be in accordance with the number
of CT ratios available on the connected current transformers, there being a
separate scale plate for each ratio.
The scales can be on both sides of the scale plate and the required number
of scale plates shall be fixed on the required number of scale plates shall
be fixed on the instruments so that after changing the CT ratio the
corresponding scale plate of the instrument could also be changed. The
scale plates shall clearly define the corresponding CT ratio and the CT
ratio wording shall be prominently marked on the dial plate. The scale
marking shall be evenly distributed between 10% & 100% of the scale
range.

19.9

Marking and Symbols
Marking and symbols of instrument transformer shall be in accordance
with clause 10 of IEC Publication. The applicable markings and symbols
as per clause 10.1 of IEC Publication as well as in accordance with current
K-Electric standards shall also be provided wherever possible.

19.10

Nameplate Data
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A nameplate showing the following shall be attached with the instrument:
i.

Rated values

ii.

Specification number

iii.

Manufacturer’s name with country of origin and year of
manufacture.

iv.

Percentage error

20.

METERS

20.1

Meter shall be provided according to the specification of local utility
authority as well as in accordance with current K-Electric standards.

21.

RATING PLATES

21.1

The rating plate for each complete panel shall be fixed on the front side
of the enclosure . The plate shall be marked with the following
information:
a)

Manufacturer’s name of trade mark

b)

Type designation

c)

Reference standard

d)

Insulation level
i.

Lightning impulse withstand voltage

ii.

Power frequency withstand voltage

e)

Voltage rating

f)

Current rating of the breaker
i.

Continuous

ii.

Short-time

g)

Rated current for busbars

h)

Breaking capacity 12.5 kA or 25 kA as the case may be

i)

Current transformation ratio of the CTs installed:

j)
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Metering

ii.

Protection

iii.

Differential

Voltage ratio of voltage transformers where applicable

DHABEJI SPECIAL ECONOMIC ZONE

ELECTRICAL SPECIFICATIONS

k)

Frequency in Hz

l)

The rated operating voltage or currents of the trip coil as the case
may be.

m)

21.2

Weight:
i.

Circuit breaker trolley

ii.

Total

n)

Contract number and date

o)

Reference of operating instruction book

p)

Reference of circuit connection schematic and wiring diagrams

The rating plates for breaker (clause 11.8) load break switches (clause
12.4). Relays (clause 15.10) instrument transformers (clause 16.4 and
17.6) instruments (clause 20.6) and meters (clause 21) shall be fixed as
specified in the respective clauses.

21.3
21.3.1

Operating Instruction Plate
An instruction plate showing all necessary steps to be followed in the
requires sequence of operation for withdrawing in section engaging and
operation of the circuit breaker shall be fixed right on the front of each
circuit breaker trolley for the guidance of the operator.

21.3.2

The instruction plate shall be made of durable material and so placed that
it immediately catches the eyes of the operator when he intends to perform
any operation of the circuit breaker.

22.

TEST ON PANELS

22.1

The components forming part of metal enclosed switchgear shall comply
with and be tested according to the tests specified in the relevant clauses
of this specification.
The tests listed herein shall be made in accordance with IEC as well as in
accordance with current K-Electric standards (amended to date) on
completely assembled metal enclosed switchgear.
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Type Tests
The following type tests shall be made on representative prototype
assemblies according to the latest IEC Publications as well as in
accordance with current K-Electric standards:
1.

Dielectric tests

2.

Temperature-rise test

3.

Measurement of the resistance of the main circuit

4.

Short-time and peak withstand current test on main circuit and
earthing circuit

5.

Verification of making and breaking capacities

6.

Mechanical operation tests

7.

Verification of the degree of protection of persons against
approach to live parts and contact with moving parts

8.

Measurement of leakage currents

9.

Test for arcing due to internal fault

10.

Short-circuit life test

11.

Mechanical test

12.

Capacitor bank breaking test (if requested)

13.

X-radiation test (only for switchgear panels comprising of vacuum
circuit breakers) ANSI standards C 37.1972 or other approved
standard, if required.

22.3

The switchgear panels shall be installed away from the switch room wall
in front of a cable trench of width between 600 mm & 1500 mm with
reasonable overhang on the cable trench if necessary.

23.

SPARE PARTS

23.1

General

23.1.1

The spare parts required in accordance with this specification are intended
to be delivered alongwith the supply switchgear. Prices of each spare part
shall be indicated in the offer.
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All spares supplied shall be new unused and strictly interchangeable with
the parts which they are intended to replace.

23.2

Estimation of Requirements

23.2.1

The spare parts shall be divided into two categories. The first category
shall contain such spare parts as are normally required to be replaced in
the course of time due to wear and tear of the equipment under normal
service conditions. The second category shall contain spare parts which
may be required due to accident malfunctioning of the equipment or other
emergencies. Such spare parts would be stocked to eliminate long shut
down of equipment. The list of spare parts falling in each category shall be
prepared separately and supplied with the offer.

23.2.2

For the guidance of suppliers lists of the principal spare parts are given in
clause 24.4. The supplier shall prepare his recommendations generally in
line with these lists. He shall add to these lists such other parts as he
deems necessary to stock if the supplier considers that the provision made
hereunder is inadequate or is too great he shall make recommendations
accordingly.

23.2.3

For the normal replacement of spare parts the supplier shall prepare his
own recommendations. In making these recommendations, he shall keep
in mind that the climatic conditions shall be very severe which may cause
more rapid deterioration of heat sensitive parts such as gaskets. The
recommendations shall be made on the basis of 3 years requirements of
spare parts.

23.3

Packing

23.3.1

The spare parts shall be treated and packed for long storage under the
climatic conditions specified in clause 3.1. Each spare part shall be clearly
marked and labeled on the outside of its packing with its description and
purpose. When more than one spare part is packed in a single case or other
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container, a general description of its contents shall be shown on the out
side of such case or container and a detailed list be also enclosed. All
cases containers other packages shall be marked and numbered in an
approved manner for purpose of identifications.
23.3.2

All cases, containers packages are liable to be opened for examination and
packing shall be designed to facilitate opening and easy repacking
thereafter.

23.4

List of Spare Parts

23.4.1

The spare parts to be supplied based on the supply of 25 panels of the
circuit breaker of a particular type or rating shall be as under unless
specified otherwise in the tender. The unit price of each item shall be
stated in the offer:
1.

Complete trolley

2 Nos.

2.

Current transformer

4 Nos.

3.

Voltage transformer

2 Nos.
6 Nos.

4.
5.
6.
7.
8.

Vacuum bottles or complete
poles of SF6 circuit breaker.
Complete insulation housing or
circuit breaker support
insulators as applicable.
Busbar spouts with contacts, if
applicable.
Busbar support insulators

3 Nos.
1 Set
1 Set
1 Set

10.

Set of trip coils (DC&AC) as
applicable.
Operating mechanism
complete.
Charging motor

1 No.

11.

Overcurrent relay

1 No.

12.

Supervision relay, if
applicable.
Hooter

1 No.

9.

13.
14.
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a) Set of signaling lamps
b) Set of lamp covers (each

3 Pole or
1 Pole as
applicable

1 No.

1 No.
25 Sets

(up to 50
panels)
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colour)

25 Sets

15.

Ammeter with spare parts

2 Nos.

16.

Voltmeter

1 No.

17.

Power factor meter

1 No.

18.

Terminal blocks

1 No.

Auxiliary relays

10 Nos. of
each type.

20.

Relay contacts

21.

Wiring terminations

22.

Special tools

23.

Set of insulating sheet used for
insulating, covering and
partitioning purposes.
Gap gauge for measuring
contact wear.
Vacuum checking meter for
vacuum bottles.

2 Nos. of
each type.
2 Sets for
each type.
50 Nos. of
each size 1
set.
3 Sets

19.

24.
25.
23.4.1.1

Unit prices of the above items should be stated against each.

23.4.2

Spares required for the following equipment but not covered in clause
24.4.1 shall be recommended by the supplier/manufacturer. The price of
each part shall be given:

EA Consulting Pvt. Ltd.

1.

Busbars

2.

Isolator

3.

Relays

4.

Instruments

5.

Energy Meters

6.

Control wiring and termination

7.

Current transformers

8.

Voltage transformers and fuses
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DRAWINGS AND DESCRIPTIVE DATA
Bid Drawings
The following drawings, information and descriptive data shall be
supplied with each bid. Failure to supply this data or part of it will result in
offer being declared non-responsive.

24.2

Complete Panel
1.

Overall assembly drawing showing front, back side and plan views
with doors closed and open. Sufficient cross sections and parts
views shall be indicated to clearly show all the equipment. All
leading dimensions and clearances in millimeters shall also be
indicated.

24.3

2.

Wiring and schematic diagram showing also the types of the
components.

3.

Details of paint system.

4.

Drawing and characteristics of insulators.

5.

Details of earthing arrangements as per clause 4.7.4.

Circuit Breakers
Following information shall be supplied with descriptive matter and
drawings:
1.

Rated values and characteristics:
a)

Type of breaker

b)

No. of poles

c)

Class indoor or outdoor

d)

Rated voltage, kV

e)

Rated insulation level
i)
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Rated one minute power frequency withstand
voltage, kV.

f)

Rated frequency

g)

Rated normal current

h)

Rated short-circuit breaking current:
i)

Asymmetrical, kA

ii)

Symmetrical, kA

iii)

Percentage d.c. component

i)

First pole to clear factor

j)

Rated transient recovery voltage for terminal fault, kV

k)

Rated short-circuit making current, kA

l)

Rated operating and sequence

m)

Opening time and break time

n)

Closing time

Type test certificates as required in IEC as well as in accordance
with current K-Electric standards and the certificate for
interrupting test duty as required in clause 11.7.3.2 of this
specification.

3.

4.
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Constructional features:
a)

Mass of complete circuit breaker, kg

b)

Number of breaks in series per pole

c)

Minimum clearance in air
-

between poles

-

to earth

Operating mechanism of circuit breaker and associated equipment:
a)

Type of closing mechanism

b)

Whether the circuit breaker is trip free of fixed trip and
whether it is with lockout preventing closing.

c)

Rated supply voltage of closing mechanism
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d)

Current required at rated supply voltage to close the circuit
breaker.

e)

Rated supply voltage of shunt opening release

f)

Current required at rates supply voltage for shunt opening
release.

5.

g)

Rated currents of series opening release

h)

Number and type of auxiliary switches

i)

Description of closing and opening schemes and circuit
diagram indicating sequence of operation and interlocks.

Outline drawing, photographs, descriptive sheets and sketches to
describe clearly the construction and operation of the circuit
breaker.

6.

Guaranteed mechanical life of the circuit breaker in terms of
operating cycle and applicable category as per clause 11.7.3 for
purpose of testing.

7.

Curve indicating performance capability of the circuit breaker in
number of operations at various short-circuits breaking currents. In
absence of the curve, single opening operation at full short-circuit
rating and at the rated current may be indicated.

8.

De-rating factors of the circuit breaker for higher ambient
temperature and for installation inside the panel.

24.4

Busbars
1.

Drawing showing the material size of busbars, the details and
meters of jointing and mounting on insulator.

2.

The details of electrical and mechanical characteristics of
insulators.

3.

Current rating and temperature-rise of busbars
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4.

Details of insulation used, including type of insulation,
characteristics of material, sizes and clearances.

5.

Details of tinning at busbars joints

Protective Relays
1.

Outline drawings, catalogue and descriptive internal details for
each type of relay offered shall be supplied. It shall include also
the engineering application data and operating characteristics
curve.

2.

Time current characteristics for overcurrent relay

3.

Curves showing the variation in the errors of the relay with
changes in ambient temperature, frequency and auxiliary voltage.

24.6

Current Transformers
1.

Sketches showing outline, weight, dimensions, nameplates,
location and accessories and the locations and connections of
transformer in the arrangement scheme.

2.

Overall assembly drawing showing front, side and plan views and
details of mounting and terminals.

3.

Typical current error and phase displacement curves for the
standard burdens from 0 to 2 time’s rated secondary current for
metering current transformers.

4.

Typical composite error curves from 0 to 20 time’s rated secondary
current for protective current transformers.

5.

Short-time thermal current, continuous thermal current, dynamic
current ratings and the insulation level.

6.

Typical excitation curves for protective transformers up to 20
times the secondary rated current.
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secondary

windings

for

protective

current

transformers.
8.

The maximum guaranteed instrument security factor for metering
current transformers.

24.7

Voltage Transformers
1.

Sketches showing outline, weight, dimensions, nameplate, location
of accessories and the location and connections of voltage
transformer in the arrangement scheme.

2.

The supplier shall furnish typical ratios and phase angle curves for
the standard burdens for easy type of voltage transformer. Also
shall be supplied curves for voltage transformer accuracy plotted
for the power factor of the standard burdens and for 100% power
factor from zero burdens to maximum accuracy rating of the
transformer.

3.
24.8

Overall assembly drawing showing front, side and plan views.

Load Break Switches
1.

Outline drawings, descriptive literature and sketches to describe
clearly the construction and operation of the load break switch.
Details of contacts.

2.

The descriptive data should be sufficiently detailed to evaluate
clearly the quality of the switches.

24.9

3.

The type test certificates as required in IEC .

4.

Detail of interlocking arrangement

Instruments and Meters
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Outline drawing and the accuracy data on each type of instrument
and meter to be supplied.

24.10

Control Wiring and Terminations
1.

Catalogue and descriptive data giving necessary details and sizes
of the wire and cable used.

2.
24.11

The method of installation and termination

Bid Data
The technical information as per schedule of technical data (attached) shall
be supplied with the bid in respect of panels of each type and rating
offered.

25.1

Approval of Drawings
The supplier/manufacturer shall be required to supply information and
drawings for approval after the issue of letter of intent or the purchase
order as mentioned below.
Complete Panel
1.

Complete wiring and schematic diagram showing the type of the
equipment.

2.

Overall assembly drawing showing front, side and plan views with
doors closed and open. Sufficient cross-sections and part views
shall be included to clearly indicate all the equipment. All leading
dimensions and clearances in millimeters shall be indicated.

Enclosure:
1.

Detailed fully dimensioned drawing showing the enclosures alone.
The sizes, and lengths of all sheets angles, and shapes to be shown.

EA Consulting Pvt. Ltd.
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Detailed dimensioned drawing for the design of doors, lifting eyes,
hinges, locking and sealing facilities and handles.

Circuit Breaker
Drawing showing the detailed physical arrangement of breaker, high
voltage connections, wiring and schematic diagram of the control scheme.
Busbars
1.

Drawing showing size (mm) of busbars details and methods of
jointing and mounting on insulators.

2.
25.3.5

The busbar insulator drawing.

Protective Relays
The drawing shall include the wiring and schematic diagram alongwith a
description of scheme.

25.3.6

Current Transformers
The drawings shall include all the data requested in clause 25.1.6 and
detailed dimensioned drawing of mounting and terminals.

25.3.7

Voltage Transformers
1.

The drawing showing outline, mounting and primary connection of
the voltage transformer. This should include the data requested in
clause 25.1.7.

2.

Detailed schematic drawings showing primary and secondary
connections of all instrument transformer circuits.

25.3.8

Load Break Switches
The drawing showing detailed physical arrangements and connection of
the load break switch indicating also the necessary data of the load break
switch in accordance with clause 12.2.

EA Consulting Pvt. Ltd.

DHABEJI SPECIAL ECONOMIC ZONE

25.3.9

ELECTRICAL SPECIFICATIONS

Instruments and Meters
The drawings showing size, scale marking, detailed description,
engineering application data and connection diagrams for each type of
instrument and meter including information required in clause 25.1.9.

25.3.11

Control Wiring and Terminations
The drawings showing details of quality and sizes including supports and
terminations of control cables. The wiring diagrams shall also indicate
colours of wires.

25.3.10

Instructions for Transport, Storage, Erection and Maintenance
Detailed instruction books of the transport, storage, erection, operation and
maintenance in service of the switchgear shall be furnished by the
supplier/manufactured for breakers as specified in IEC relevant clause.
This information should cover instructions on transport, storage, erection
of the circuit breaker and complete switchgear including unpacking,
lifting, assembly, mounting, connections final installation inspection and
test. Instructions should also be furnished for maintenance in service
including overhaul giving details of operating mechanism including
maintenance and adjustment and attention to special parts such as bearing,
pneumatic and hydraulic system, lubrication greasing and cleaning etc,
which require regular attention. This information should include the
number of operations after which overhaul becomes necessary under
normal service conditions. In addition correct sampling procedure for
sampling oil shall be provided.

25.3.11

Similar instructions as detailed in clause 25.3.13 above should also be
furnished for other constituent parts of the panel such as load break
switch, CTs, PTs, meters, instruments, busbars, insulators etc.

25.

PACKING AND TRANSPORTATION
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In case of supply originating within Pakistan, the packing should be
suitable for transportation by rail/road. This packing should also provide
protection from damage due to rain.

25.2

For supplies, originating in countries other than Pakistan, the packing
should be suitable for transportation by sea and protection should be
provided against damage due to exposure to the weather in open storage
for period extending to about one year. Packing should provide protection
against damage in transit, corrosion and fungus growth. The method of
packing should be suitable for sea shipment and not in excess available
handling facilities. All boxes in excess of 500 kg should be adequately
marked for stringing and lifting whenever necessary. The boxes should be
provided for lifting hooks attached by means of vertical rods or plates to
strong bottom supports.
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1.

SCOPE

1.1

This specification applies to 132 kV, 66kV and 33 kV, 3-pole, live tank type SF6
circuit breakers suitable for single shot rapid auto-reclosing.

2.

REFERNECE STANDARDS

2.1

The circuit breakers shall generally be designed, constructed and tested in accordance
with the “International Electro-technical Commission Publications, as well as in
accordance with current K-Electric standards High Voltage Alternating Current
Circuit Breakers” as amended upto date.

2.2

The definitions given in the IEC Publication as well as in accordance with current KElectric standards shall apply herein.

2.3

IN case the requirements laid down herein differ from those given in the IEC
Publication as well as in accordance with current K-Electric standards in any
particular aspect, the requirements listed herein shall prevail.

3.

SERVICE CONDITIONS
The circuit breakers and all accessories shall be suitable for satisfactory operation
under the following service conditions:-

3.1

Climatic Conditions

3.1.1

Ambient Temperature
Maximum
Maximum mean over any 24 hours

50 deg. C.
45 deg. C.

Mean in any year

30 deg.C.

Minimum
3.1.2

- 10 deg.C.

Relative Humidity
The relative humidity may range from 0 to 100 percent. The maximum value of the
ambient temperature and humidity, however, do not occur simultaneously. During the
monsoon, high humidity may persist for may days at a time along with temperatures
ranging from 30 deg.C. to 40 deg.C.

3.2

Altitude
The circuit breakers shall be suitable for installation upto 1000 m above sea level.

3.3

Atmospheric Conditions

EA Consulting Pvt Ltd.
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It may be assumed that the air is not normally heavily polluted by dust, smoke,
aggressive gases, vapors and salt spray. However, at certain times of the year severe
dust storms may be experienced.
3.4

Wind Load
The maximum wind load shall be taken as 122 kg/sq.m (corresponding to wind speed
of 44.2 m/s).

3.5

Supply System
The circuit breakers shall be suitable for installation in 132 kV, 66kV and 33kV 3pahe A.C. supply system the following characteristics:
Nominal Voltage

132 kV

66 kV

33 kV

System Highest Voltage

145 kV

72.5 kV

36 kV

Frequency

50 Hz

50 Hz

50 Hz

The neutral of the 132 kV & 66 kV systems is solidly grounded at transformers
terminals.
3.6
3.7

Control and Auxiliary Voltage
i.

ii.

The rated control and auxiliary supply voltages shall have the following
values:
D.C. Voltage

110V or 220V as applicable

A.C. Voltage

240V single phase and 415V three-phase, 50 Hz

The above voltages are applicable to trip coils, perating mechanisms, heaters
and all other low voltage circuits in the circuit breaker and its accessories.

4.

RATINGS

4.1

The circuit breakers covered in this specification are categorized as below:
Category A:

Circuit breakers for use on high fault level 132 kV system.

Category B:

Circuit breakers for use on low fault level 132 kV system.

Category C:

Circuit breakers for use on 66kV system.

Category D:

Circuit breakers for use on 33kV system.

EA Consulting Pvt Ltd.
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The standard ratings of the circuit breakers shall be as follows:

Nominal Voltage

kV

Circuit Breakers Category
A
B
C
D
132
132
66
33

ii.

Rated Voltage

kV

145

145

72.5

26

iii.

Rated insulation level:
a. Lightning impulse withstand voltage

kV

650

650

325

170

b. One minute power frequency
withstand voltage

kV

275

275

140

70

iv.

Rated frequency

Hz

50

50

50

50

v.

Rated normal current

A

2000

1600

1250

630

vi.

Rated short-circuit breaking current

kA

40

31.5

20

16

vii.

Rated short-circuit making current

kA

100

79

50

40

viii.

Rated duration of short-circuit *

Sec

One

One

One

One

ix.

Rated transient recovery voltage (TRV)
for terminal faults. (1.5 FPC factor)

kV

249

249

124

62

x.

Rated TRV of the supply circuit for
short-line faults

kV

166

166

83

xi.

Rated TRV for out of phase breaking

kV

296

296

148

xii.

Rated operating sequence

xiii.

Rated line charging breaking current

A

50

50

10

xi.

Rated out of phase breaking current

kA

10

8

5

4

xv.

Rated cable charging breaking current

A

160

160

125

50

VDC

110
**
or 220

110

110

110

Sr.
No.
i.

Description

0-0.3 Sec
Co-3 min-Co.

92

0-0.3 Sec
CO-3min-CO

xvi.

Rated D.C. voltage

xvii.

Total maximum break time for 0 to 100
percent of the rated breaking current

Ms

60

60

100

100

xviii.

Maximum RIV at 500 KHz and 110%
rated voltage

Micro
Volts

2500

2500

-

-

*
The rated short-time withstand current shall be equal to the rated short-circuit
breaking current and the rated peak withstand current shall be equal to the rated
short-circuit making current.
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**
Actual rated D.C. voltage of category A circuit breakers shall be as indicated
in the bid enquiry. In absence of such indication, the rated D.C voltage shall be 220
V.
5.

GENERAL PERFORMANCE REQUIREMENTS

5.1

The circuit breakers shall be of the single pressure sulphur hexafluoride (SF6) type
with self contained power operated spring charged operating mechanism.

5.2

The circuit breakers shall be three-pole outdoor type suitable for automatic tripping
and automatic reclosing and complete with all necessary accessories to make a
complete operating unit. The circuit breakers shall be suitable for single shot, 3-pole
rapid auto reclosing. The rated operating duty shall be 0-0.3 Sec – co – 3 min – co.

5.3

The circuit breakers and their accessories shall be so designed as to comply with the
ratings and to meet the specifications for insulation strength, current carrying
capacity, making and breaking current and mechanical operation.

5.4

The circuit breakers shall be capable of breaking any current from zero to its rated
breaking current at any voltage up to the rated voltage in a predominantly resistive or
inductive circuit. The total break time at all currents less than the rated current shall
not exceed the maximum breaking time. No re-strikes at the main contacts shall be
permitted under any operating duty.

5.5

The circuit breakers shall be capable of breaking the no-load currents of the power
transformers. The maximum value of no-load current shall be stated by the tender-or.
The switching over-voltage shall then not exceed 2.5 times the maximum rated
voltage to earth.

5.6

The circuit breakers shall be capable of breaking the charging current of overhead
lines and cable up to values indicated in clause 4.2. The switching over voltage to
earth, measured at the breaker terminals, shall then not exceed 2.5 times the maximum
rated voltage to earth. No re-strikes at the main contacts shall be permitted under
these conditions.

5.7

The circuit breakers shall be capable of out of phase interruption of current up to 25%
of the rated short circuit breaking current for the voltage across one phase of a value
equal to 2/√3 times of the rated voltage for categories A, B, C and 2.5/√3 times the
rated voltage for breakers of category D.

5.8

The maximum noise level of the breaker when operated to close or open the three
poles simultaneously shall be less than 140 dB at 1m horizontal distance at the
perimeter of circuit breaker with cabinet closed.

5.9

The power carrying circuits shall be capable of carrying its rated current at rated
frequency continuously without excessive maintenance. The terminals and the
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connections between parts shall be designed to ensure permanently low resistance
contacts.
i.

The temperature rise of the main circuit of circuit breakers shall not exceed to
the values give relevant Clause/Table of IEC Publication as well as in
accordance with current K-Electric standards.

ii.

The maximum temperature of the auxiliary circuits and devices, when the
circuit breaker is carrying rated currents and voltages and when tested in
accordance with relevant latest clause of IEC Publications as well as in
accordance with current K-Electric standards and shall not exceed the values
give relevant latest clause of IEC Publications. The reference ambient
temperature shall be taken as 50 deg.C.

6.

GENERAL CONSTUCTIONAL REQUIREMENTS

6.1

The circuit breakers and their accessories shall be so constructed as to comply with
the performance requirements laid down herein with respect to insulation strength,
current carrying capacity, making and breaking currents and mechanical operation.

6.2

The material and workmanship throughout shall be of best quality in accordance with
the accepted modern practices. The design shall be such that installation, replacement
and general maintenance may be undertaken with a minimum of time and expense.
Liberal factor of safety shall be used throughout the design.

6.3

The arc interrupting mechanism shall be designed with ample of mechanical and
electrical factors of safety in all of its parts. These parts shall consist of a minimum
number of assemblies arranged for convenient installation and readily removable for
repair/servicing or inspection.

6.4

The insulation of the breaking contacts and associated resistors, capacitors, if used in
shunting the primary arching contacts of the breaker, shall not be damaged when the
voltages indicated in clause 4.2 are applied across the breaker and the associated
shunting devices while all contacts are open.

6.5

All adjustable parts of circuit breakers shall be readily accessible with the circuit
breakers installed for service.

6.6

Circuit breakers shall be so constructed that the interval between the instants when the
contacts of the individual poles touch or separate shall not exceed 10 ms during a
closing or opening operation.

6.7

Where circuit breakers comprise three independent units, it shall be possible to make
independent adjustments to each unit. In the event of any phase failing to complete a
closing operation, provision shall be made for automatic tripping of the circuit
breaker.
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6.8

To facilitate transport, lifting lugs, jacking pads or other handling devices, capable of
supporting each unit when fully erected and ready for service, shall be provided.

6.9

Each circuit breaker shall be equipped with two earthing terminals capable of
accommodating bare stranded copper earthing conductors of 95 sq.mm cross-section.
The terminals shall be capable of carrying the rated short-time current of the breaker
and shall be distinctly marked.

6.10

Provision shall be made in the design of breakers to ensure that the proper operation
of circuit breakers and accessories is not impaired by vermin, insects, small animals
and birds etc.

6.11

Bolts or nuts, which must be loosened or removed when maintaining circuit breakers,
shall be easily accessible with the proper tools and they shall be adequately protected
from rusting or corrosion.

6.12

All exposed surfaces of frames, tanks, operating mechanism etc., which would
normally be painted when in service, shall be given one rust-protective coat of paint
and at least one coat of a synthetic resin having excellent weather resistant properties.
The total paint thickness shall not be less then 0.06mm. All exposed parts of circuit
breakers shall be weather-proof.

6.13

No leakage of SF6 gas shall occur under specified conditions of operation, and entry
of moisture or other gases shall be effectively restricted.

6.14

All individual parts, and sub assemblies of the circuit breaker of same type and rating
shall be completely interchangeable without affecting the performance of the circuit
breaker.

6.15

All moving parts shall be suitably covered and explosion vents shall be oriented to
prevent any hazards to personnel or adjacent equipment.

6.16

No current transformers shall be built into the circuit breakers.

6.17

External Insulation

6.17.1 External insulation shall be provided by means of glazed, non-hygroscopic porcelain
material and shall conform to relevant IEC standard as well as in accordance with
current K-Electric standards. All porcelain shall be wet process, homogeneous and
free from cavities and other defects.
6.17.2 Oil filled bushings, if furnished, shall be equipped with oil level indicators and means
for sampling and draining the oil.
6.17.3 Large porcelain units, such as circuit breaker support columns, shall be designed to
withstand internal pressure of three times the maximum operating pressure.
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6.17.4 Bushings, support columns and bracing insulators (if used) shall have the same Basic
Impulse Insulation Level as the breaker, shall be airtight under pressure, shall have
adequate mechanical strength to serve the intended purpose and be suitable for
operation under the specified service conditions.
6.17.5 Circuit breaker porcelain insulators shall have minimum creepage distance from live
to earthed parts as indicated below for operation under the prevailing atmospheric
conditions:
Circuit Breaker
Voltage (kV)
132
66
33
Note:-

Normal Creepage
Distance (mm)

Extended Creepage
Distance (mm)

2400
1100
500

3800
1800
900

1. The circuit breakers intended for installation in heavily polluted areas
shall have bushings with extended creepage distance.
2. Unless clearly indicated otherwise in the bid enquiry, circuit breakers
with normal creepage distance shall be supplied.

6.17.6 The insulators shall be manufactured and tested in accordance with IEC as well as in
accordance with current K-Electric standards. The certified test reports of sample
tests shall be furnished with the bid.
7.

LOCAL AND REMOTE CONTROLS AND INDICATIONS

7.1

Circuit breakers shall be suitable for operation by electrical means either from the
local operating cubicle or remotely form the power control board or desk in the
control room.

7.2

A hand operated lockable switch shall be provided in each operating cubicle for
operation of the circuit breaker.

7.3

A reliable easily readable, mechanically operated indicator shall be provided on each
circuit breaker to show the position of the circuit breaker. The marking of indicator
plates shall be “ON” and “OFF”.

8.

ELECTRICAL CONTROL FEATURES

8.1

Functional Requirements

8.1.1

The basic functional characteristics of the control scheme for the circuit breaker shall
be such as to fulfill and comply with the essential center requirements for the intended
application.

EA Consulting Pvt Ltd.
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8.1.2

The circuit breaker mechanism shall make one complete closing operation, including
automatic cut off of the closing power after an initiating control device has operated
and the first device in the control scheme has responded, even though the contacts of
the initiating control device are opened before the circuit breaker closing operation is
complained.

8.1.3

Only one closing operation of the circuit breaker mechanism shall result from each
closing operation of a manually operated initiating control device, even though the
circuit breaker trips while the initiating control device is being held in the closed
position. The control scheme needs not provide against reclosure in the event that
control power is removed by casual and entirely random occurrences, such as the
opening of a control circuit to check for grounds, while the initiating control device
remains closed.

8.1.4

When power is removed from the closing control circuit after or during an incomplete
closing operation, all electrically operated devices in the control circuit shall reset to
the normal circuit breaker open position, except for those devices which require a
supply of control power in order to assume their normal circuit breaker open position.

8.1.5

When the circuit breaker is in the closed position, a closing operation of an initiating
control device shall not result in an operation of the circuit breaker closing
mechanism.

8.1.6

When a closing operation of a circuit breaker cannot be completed successfully
because of the absence of an adequate supply of stored energy, all actuating devices in
the control circuit shall remain in the normal circuit breaker open position when the
initiating control device is operated.

8.1.7

Electrical tripping facilities for the operating mechanism shall be duplicated. These
shall include but not necessarily be limited to the following:-

8.1.8

i.

Two electrically independent and identical trip coils provided on separate
individual cores and so arranged that failure of one trip coil shall not affect the
operation of second trip coil.

ii.

Two electrically independent and identical sets of wiring, terminals, and
protecting equipment for connection to independent control/tripping circuits.

Temperature compensated SF6 Gas density monitoring equipment shall be provided
with two level alarms. First stage alarm shall be actuated when SF6 gas pressure
drops below the normal operating pressure and second stage alarm shall cause
opening/closing lockout in the event of as pressure falling below the minimum value
prescribed for the successful interruption of the current. It shall also give annunciation
on control panel. Gauges shall be installed on each pole of circuit breaker to indicate
SF6 gas density.
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Key interlocking and electrical interlocking shall be supplied with each breaker. Key
interlocking shall be arranged such that removal of the key is not possible, unless the
circuit breaker is in open position and the closure of breaker is not possible by any
means unless the key is in position. Electrical interlocking shall also be used.

8.1.10 The operating mechanism shall be trip-free.
8.2

Auxiliary Circuits

8.2.1

The auxiliaries, which shall be provided as part of each circuit breaker assembly, shall
be as described herein.

8.2.2

Extra auxiliary switches, four normally open and four normally closed, in addition to
those normally provided as part of the circuit breaker operation and indication
functions, shall be provided.

8.2.3

The heathers shall comprise two sets, one set being connected through a two-pole
miniature circuit breaker and the second set connected through a hygrometer to the
supply.

8.2.4

When individual compressor motors are used, a two-pole miniature circuit breaker
shall be connected in the supply to the compressor motor.

8.2.5

When coil are connected continuously to one polarity, only that polarity shall be
negative.

8.2.6

The auxiliary switch and circuits shall be rated to carry 10 A current continuously.

9.

OPERATING MECHANISM

9.1

The operating mechanism shall be motor operated spring charged and meet the
following requirements.

9.1.1

The rated control and auxiliary supply voltages shall be in accordance with clause 3.6.
The breaker operating mechanism and all breaker accessories shall operate
satisfactorily within the range of voltages given below:-

Rated Voltage

Control

110 V DC

90 – 130

EA Consulting Pvt Ltd.
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180 – 260

240 V DC

200 – 260

415 V DC

345 - 450

11 – 260

The above requirements shall be met with at an ambient temperature of 50 deg.C.
9.1.2

The closing mechanism shall not prevent or delay the opening of the circuit breaker
beyond the standard interrupting time and the energy shall be removed automatically
from the closing mechanism when the closing operation is completed.

9.1.3

A conveniently located purely mechanical manual tripping device, protected against
accidental operation, shall be provided.

9.1.4

Latches shall be so designed as not to require delicate or frequent adjustments.

9.1.5

The mechanism shall be designed and constructed to operate mechanically without
replacement of parts due to breakage or excessive wear or adjustments for 2000
operations each consisting of a complete opening and closing of the circuit breaker.

9.1.6

The closing mechanism shall be recharged automatically for further operation as soon
as the circuit breaker has completed a closing operation. If the closing mechanism is
not fully recharged within a pre-determined time, the mechanism shall be locked out
and an alarm initiated.

9.1.7

Each part of the mechanism shall be of substantial construction, utilizing such
materials as stainless steel, brass or gunmetal, where necessary, to prevent sticking
due to rust or corrosion. The overall design shall be such as to reduce mechanical
shock to a minimum and shall prevent inadvertent operation due to fault current
stresses, vibrations or other causes. A convenient means for applying lubricant shall
be provided where required.

9.1.8

All permanently fixed bolts, nuts and studs shall be securely locked in place to
prevent loosening during operation. Blind tapped holes shall be avoided where
practicable.

9.1.9

The auxiliary switch shall be mechanically coupled with breaker mechanical
operating arrangement.

9.1.10 The breaker shall be closed by the stored energy charged springs.
9.1.11 The charging motor shall be direct current. The motor shall not require more than 15
seconds to recharge the closing springs after a close-open operation.
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9.1.12 Means shall be provided to prevent operation of the mechanism when maintenance
work is being done.
9.1.13 The mechanism shall be so arranged that emergency manual charging and release of
the springs is possible without electrical operation.
9.1.14 Operating mechanism shall be provided with the indicator to show the
charged/discharged state of spring.
10.

OUTDOOR CONTROL CUBICLES

10.1

Circuit breaker operating mechanism, auxiliary switches and associated relays,
control switches, control cable terminations and other ancillary equipment shall be
accommodated in vermin-proof, dust-proof and weather-proof cubicles. The cubicles
shall be preferably free standing with front and rear access. The degree of protection
shall be IPW in accordance with IEC.

10.2

Cubicles shall be made of galvanized sheet steel of 3mm minimum thickness and
shall be of rigid construction and shall include any supporting steel work necessary
for mounting on the circuit breaker or on concrete foundations. Access to all
compartments shall be provided by either removable panels or doors with lift off
hinges. Bolts or carriage keys shall not be used to secure the panels or doors. All
fastenings shall be internal with the panel or door and provision shall be made or
locking.

10.3

Cubicles shall be well ventilated through vermin-proof louvers comprising a brass
gauze screen attached to a frame and secured to the inside of the cubicles. Divisions
between compartments within the cubicle shall be perforated to assist air circulation.
IN addition an anti-condensation heather of 240 V AC shall be provided and
controlled by a thermostat and a single pole switch mounted within the cubicle.

10.4

Access doors of panels shall be glassed where necessary to enable instruments to the
viewed without opening the cubicle. Arrangement of equipment within the cubicle
shall be such that access for maintenance or removal of any item shall be possible
with the minimum disturbance. Suitable door gaskets made of rubber shall be
provided to prevent ingress of moisture etc.

10.5

Circuit breaker cubicles shall be provided with a 240 V, single phase three pin-socket
outlet of outdoor water proof pattern and fuses for this circuit shall be mounted within
the cubicle. Means for interior lighting shall be provided within each cubicle
assembly. Lamps shall be 240 V AC and shall be automatically switched on when the
door is opened.

10.6

An approved schematic diagram of the part of the control system local to the circuit
breaker, identifying the various components within the cubicle and on the circuit
breaker and referring to the appropriate drawings and erection instructions shall be
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affixed to the inside of the cubicle access door. The diagram shall be marked on
durable non-fading material suitable for the specified climatic conditions.
10.7

All incoming auxiliary supply cables shall be terminated directly into switch fuse
isolators without intermediate terminals and provision shall be made for looping these
supplies into similar cubicles in the switchyard.

10.8

In case the cubicles are mounted separately on concrete foundations, the same shall be
equipped with one earthing terminal for accommodating earth conductor of 95 sq.mm.

10.9

Wiring

10.9.1 The wiring shall be such that individual components of the applicable control circuits
of closing power devices, closing control devices and tripping devices shall be
electrically grouped and terminated in physically separate groups.
10.9.2 The terminals of the control circuit components specified in clause 10.9.1 and the
heather circuits and the individual compressor or spring charge motor circuits shall be
readily accessible, closely grouped, and conveniently arranged for making
connections between control circuits grouped and for external wiring.
10.9.3 Wiring between devices and terminal blocks shall be carried in troughs or in neatly
formed packs which shall be tied or otherwise secured at appropriate intervals to
prevent undue stress on equipment or connections. Connections across portions which
are hinged or otherwise movable shall be made with wire smaller than 2.5 sq.mm.
Ends of each wire shall be identified by a closed ring type ferrule or plastic label
having weather resistant properties securely attached to the wire with no possibility of
detachment under normal handling. Stacking of more than two wires on terminals will
not be permitted.
10.9.4 The ferrules for closing circuits shall be of a colour preferably green and marked
“close”. The ferrules on all wiring directly connected to circuit breaker trip coils,
tripping switches etc. shall be of a colour, preferably red, different from that of the
reminder and marked “Trip”.
10.9.5 No wires shall be tied or jointed between terminal points. Electrical wiring and
instruments shall be so located that leakage of oil or water cannot effect them. Bus
wiring between control panels etc. shall be fully insulated and completely segregated
from the main panel wiring.
10.9.6 All metallic cases of instruments, control switches, relays etc. mounted on control
panels or in cubicles, shall be provided with an accessible copper tail to facilitate
connection by means of bare copper conductors of not less than 2.5 sq.mm section to
the nearest earth bar.
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10.9.7 All the auxiliary relays, gauges and terminals locks shall be located as to permit easy
access and ample room for repair/replacement of the components and every
component shall have its location No. properly labeled as per schematic diagram.

10.10 Terminal Blocks
10.10.1 Terminal blocks shall be mounted at an easily accessible position approximately 30
cm, from the base and shall be equipped with barriers, terminals strips and colour
coded strips. The AC, DC and current and potential transformer circuits shall be
physically segregated in groups. The AC 415/240 volt circuit terminals will be fitted
with non-inflammable transparent plastic covers to prevent accidental contact with
live parts. Each incoming and outgoing conductor shall be connected to an individual
terminal. Each terminal block shall have an individual marking strip which shall be
machine lettered or engraved with the circuit designations of the terminals which shall
also be shown on the wiring diagram. One spare marking strip shall be provided for
each terminal block. Approximately 25 percent extra terminals shall be provided on
each block for terminating spare conductors and for future changes. In case of hinged
panels matching terminal blocks shall be provided on both sides of the hinged section.
To avoid accidental touch with live parts, all terminal blocks shall be provided with
transparent plastic covers.
11.

CIRCUIT BREAKER SUPPROTING STRUCTURES
Each circuit breaker shall be supplied with steel supporting structures along with its
foundation drawings and data such as dynamic forces, static forces, impact loading
and terminal load of circuit breaker. The foundation drawings shall be designed using
the soil bearing capacity of 1 kg/cm sq. and 0.5 kg/cm.sq for seismic and non-seismic
zones respectively, taking horizontal acceleration 0.2G for seismic zones. Design
calculations and guidelines shall also be supplied. Supporting steel structures for 132
KV & 66 KV circuit breaker shall be supplied as per the requirement of Utility
authority.

12.

TERMINAL HEADS
Provision for four Nos. suitable size, two way terminal head shall be provided so that
the breaker can be connected in any configuration to other allied equipment viz:
disconnectors, current transformers etc. by means of 600 mm sq, all aluminum
conductor for which the suitable (bimettelic, if necessary) connectors and nuts & bolts
shall be provided.

13.
13.1

NAME PLATE DATA
A stainless steel name plate shall be provided in accordance with latest and relevant
clause of IEC and shall include at least the following data:
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a. Contract No. & date
b. Manufacturer’s name, trade mark and address
c. Manufacturer’s type designation and serial number
d. Year of manufacture
e. Standard to which manufactured
f. Rated voltage, kV
g. Rated frequency, Hz
h. Rated normal current, A
i. Rated operating Sequence
j. Rated lightning impulse withstand voltage, kV
k. Rated symmetrical breaking capacity
l. Rated short time current (1 sec.), kA
m. Making capacity, kA
n. Rated out of phase breaking current, kA
o. Rated switching impulse withstand voltage, kV
p. Rated line charging breaking current, kA
q. Rated cable charging breaking current, kA
r. Rated restriking voltage:
i.
ii.
iii.

Amplitude factor
Rate of rise, volts per micro sec.
First pole to clear factor

s. Total break time at rated breaking curve in ms. (cycles)
t. Reclosing time, ms
u. Maximum RIV level at 500 KHz, 110% of rated voltage, micro volt.
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v. Rated supply voltage of auxiliary circuit, v
w. Rated supply voltage of closing & opening devices and ranges of operating
voltages
x. Type of operating mechanism
y. Weight per pole, kg
z. No of trip coils per pole
za. Volume and weight of SF6 gas per pole, litre/kg
zb. Rated pressure of SF6 gas at 20 deg.C. bars
zc. Total mass of complete circuit breaker, kg.
14.

SPARE PARTS

14.1

The requirements of spare parts are as listed in clause 14.7 and shall be delivered
along with the first consignment of the circuit breakers.

14.2

Packing

14.2.1 The spare parts shall be treated and packed for long storage under the service
conditions specified in clause 3.0. Each spare part shall be clearly marked or labeled
on the outside of its packing with its description and purpose, and, when more than
one spare part is packed in a single case or container, a general description of its
contents shall be shown on the outside of such case or container and a detailed list
enclosed. All cases, containers or other packages shall be marked and numbered in
an approved manner for purpose of identification.
14.2.2 14.6.2 All cases containers or other packages are liable to be opened for examination
and packings shall be deigned to facilitate opening and thereafter repacking.
14.3

List of Spares

14.3.1 The following spare parts as applicable shall be required for each group of 10 circuit
breaker of same characteristics and ratings:Sr.
No.
1.

Description
Single pole circuit breaker complete (excluding
base)
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2.

Upper part of a single pole (i.e., porcelain, turbulator
and fixed contact)

1 No.

3.

Moving contact assembly and operating rod.

1 No.

4.

Turbulator and fixed contact

1 No.

5.

Upper porcelain with middle top chamber of one
pole

1 No.

6.

Control mechanism complete

1 No.

7.

Auxiliary switch set

1 No.

8.

Vent plate for one turbulator

3 Nos.

9.

Fixed contact arching rings

4 Nos.

10.

Fixed contact main finger

10 Nos.

15.

SPECIAL TOOLS

16.

TESTS
Sufficient details to be provided to identify the design of the tested circuit breaker
with that of other circuit breakers proposed to be of the same design and
construction. Such information shall include, but is not restricted to the following: 1)
Drawing of circuit breaker general assembly, cross sections of the breaker through
the axis of arching contacts, 2) details of arc control devices, contacts and operating
and coupling mechanism of the breaker, 3) information about the materials used,
4) the outline and other important dimensions such as the travel of moving contacts
etc., the working details of operating mechanisms such as the ampere-turn, voltage,
cross-section s of plungers and pole pieces for operating coils.

16.2.2 The following type tests shall be made on one representative circuit breaker but of
the circuit breakers of the same design which shall be supplied to prove their
characteristics. However, duly certified and complete test reports for tests carried out
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by an independent authority on similar circuit breaker shall be acceptable in lieu of
actual tests:
a. Mechanical and environmental tests.
b. Temperature rise test.
c. Dielectric tests.
d. Making and breaking capacity test.
e. Short line fault tests.
f. Out-of-phase making and breaking tests.
g. Short-time withstand current and peak withstand current tests.
h. Line-charging current breaking tests.
i. Cable-charging current breaking tests according to clause 6.111.
j. Capacitor bank breaking tests according to clause 6.111.
k. Magnetizing and small inductive breaking tests according to clause 6.112.
l. Interchangeability of components test. One circuit breaker shall be assembled by
picking various parts/components at random from the spares. The circuit breaker
assembled shall be subjected to all routine tests as per clause 16.3.
16.3

Routine Tests
The following routine tests shall be made on all circuit breakers according to
respective clauses of IEC as well as in accordance with current K-Electric standards.
a. Power frequency voltage withstand dry test on the main circuit.
b. Test for the measurement of the resistance of the main circuit.
c. Mechanical operating tests.

17.0
17.1

DRAWINGS AND DESCRPITVE DATA
Tender Drawings and Data

17.1.1 The following drawings, information and descriptive data shall be supplied with the
bid. As far as possible the information shall be supplied on schedule of technical data
attached hereto:
i.

The requisite information shall be supplied with the bid in accordance with
IEC Publications and in the manner and form given therein. Complete type
test reports as required in IEC Publication should be included.
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ii.

Outline drawings, photographs, descriptive sheets and sketches to describe
clearly the construction and operation of the circuit breaker.

iii.

Rate of rise of system transient recovery voltage that the Tenderer will
guarantee the circuit breakers shall withstand after interrupting full breaking
capacity and at one half of the breaking capacity.

iv.

The details and the general maintenance requirements for servicing and
replacement of the contacts, and the requirements of maintenance on the
number of switching operations at:
a. Full short circuit capacity (100 percent)
b. Half short circuit capacity (50 percent)
c. Quarter short circuit capacity (25 percent)
d. Normal rated current capacity.

v.

The chart or the curve and the procedure for showing the breaker rating factors
for evaluating the breaker capacity on various auto-reclosing duty cycles of
the offered circuit breakers.

vi.

List of contracts placed and deliveries made for the circuit breakers offered
against this Tender should be supplied. The list should indicate quantity, the
year when the deliveries were made and the agency, giving full address, to
whom the supplies were made.

vii.

The minimum electrical clearance between stationary and moving conducting
parts when the circuit breaker is in the normal open position.

viii.

The minimum phase spacing.

ix.

External creepage distance, phase to ground.

x.

Full description of any device incorporated in the circuit breaker to limit or
control the rate of rise of restriking voltage across the circuit breaker contacts
or alternatively a confirmation to the contrary.

xi.

The details of the operating mechanism, literature and catalogue data showing
full details of the opening and closing sequences of the mechanisms under all
conditions.

xii.

Confirmation that the manufacturers are the original designers of the circuit
breakers or alternatively details of the license under which manufactured,
including from whom and when obtained for that period and a certificate to
this effect.
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xiii.

Detailed description of quality control, testing and research facilities.

xiv.

Out-line drawing showing circuit breakers fully erected with hoisting space
required, shipping conditions, list of accessories, main characteristics/ratings,
minimum phase to ground creepage distance along with static and dynamic
loading. The supporting photographs indicating fully erected and hoisting
conditions shall accompany.

xv.

Drawing showing additional clear space required for removal of bushings
and/or interrupters also showing additional height or width required for use of
normal closing mechanism.

xvi.

Front views of the marshalling and operating cubicles showing all the
components installed.

xvii.

Inter-connection diagram between individual operating cubicles and
marshalling cubicles, including schematic diagram.

Approval Drawings and Data

17.2.1 The following drawings/descriptive data shall be submitted for approval of Utility
authority before manufacturing the equipment:
i.

Instruction book for installation, storing, commissioning, operation and
maintenance of the equipment and spare parts book. These instructions shall
be in accordance with IEC Publications.

ii.

Rating plate of the Circuit breaker.

iii.

Dimensional drawing of circuit breaker also showing dimensions of each
individual part including terminal studs for high voltage connections and size
of terminals for earthing.

iv.

Drawing showing static and dynamic loading of circuit breaker during the
opening and closing operation and other data required for design of
foundations.

v.

Schematic and wiring diagrams of control scheme including closing, tripping
and auxiliary circuits and operating mechanism.

vi.

List of components along with their electrical characteristics. Reference of
fuse of each part of the component in various drawings mentioned, shall also
be given.

vii.

Dimensional drawings of outdoor control cubicle and that of the equipment
mounted.
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PACKING
The equipment shall be supplied in packing suitable for transport by rail/road and sea
in un-covered containers. In every package of equipment for shipment one number
installation, erection maintenance and operation instruction book enclosed in water
proof material shall be provided.
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SCHEDULE OF TECHNICAL DATA
FOR CIRCUIT BREAKER
GENERAL
1.

Manufacturer’s name and address

2.

Type of circuit breaker

3.

Type designation

4.

Class

5.

No. of poles

6.

Suitability for three phase/single phase
operation and rapid reclosing
Standard specification to which manufactured
with year of publication

7.
8.

Test Report Certificates:
a) Issuing Institute/Authority
b) No. and Date (attach reports)
RATINGS

1.

Rated voltage

2.

Rated Insulation Level:
i) Lightning Impulse withstand
ii) Switching Impulse withstand
iii) Power Frequency withstand

3.

Rated Frequency

4.

Rated Continuous Current

5.

Rated peak short circuit breaking current

6.

Rated asymmetrical short circuit breaking
current

7.

kV

kV
kV
kV
Hz
A
kA
kA

Rated D.C. component
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8.
9.
10.
11.

Rated symmetrical short circuit breaking
current
Rated short circuit breaking current for 1 sec
Rated short circuit breaking current for 1 sec.

ELECTRICAL SPECIFICATIONS

kA
kA
kA

Rated TRV for terminal faults
(1.5 F.P.C. Factor)
i) At 100 rated short circuit breaking current
for voltages of 100 kV and above –
representation by 4 parameters:
1 – first reference voltage

u

1 – first time co-ordinate

K

L

u

C – THV peak value

t

2 – second time co-ordinate

t

d –time delay

u1 – voltage co-ordinate
t1 – third time co-ordinate
u

1/ t 1 – raise of rise

Micro
kV
Micro
Sec.
Micro
Sec.
kV
Micro
Sec.
kV/Mic
ro Sec.

ii) At 100% rated short circuit breaking
current for voltages of 1 to 100 kVrepresentation by 2 parameters:
u

t

C – reference voltage
(TRV peak value)

3 – time to reach u C

t

d –time delay

u1 – delay line voltage co-ordinate
t1 – delay line time co-ordinate
C/ t 3 – initial rate of rise Amplitude
factor
iii) At 60% rated short circuit breaking
current representation by 2 parameters:
u

C – reference voltage
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(TRV peak value)
t

3 – time to reach u C
d –time delay

t

u1 – delay line voltage co-ordinate
t1 – delay line time co-ordinate
t

3 – initial rate of rise Amplitude Factor

Micro
Sec.
Micro
Sec.
kV
Micro
Sec.
kV/Mic
ro Sec.

iv) At 30% and 10% rated short circuit
breaking current-representation by 2
parameters:
u

t

C – Reference voltage
(TRV peak value)

3 – time to reach u C

t

d –time delay

u1 – delay line voltage co-ordinate
t1 – delay line time co-ordinate
C/ t 3 – rate of rise
12.

kV
Micro
Sec.
Micro
Sec.
kV
Micro
Sec.
kV/Mic
ro Sec.

Rated characteristics for short line faults at
percentage
1) Standard values of TRV of supply
circuits
2) Representative by parameters for rated
voltage about 100 kV:
u

1 – first reference v1

u

1 – first reference voltage

t

u

1 – first time co-ordinate
o – TRV peak value

t

2 – second time co-ordinate

t

d – time delay
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u1 – voltage co-ordinate
t1 – third time co-ordinate
u

i.

1/ t 1 – rate of rise

Representation by 2 parameters for
rated voltages of 1 to 100 kV:
u
C – Reference voltage
(TRV peak value)
t

3 –time to reach uC

t

d – time delay

u1 – delay line voltage co-ordinate

ii.

t

1 – delay line time co-ordinate

u

c/ t 3 – initial rate of rise

ELECTRICAL SPECIFICATIONS

kV
Micro
Sec.
kV/Mic
ro

kV
Micro
Sec.
Micro
Sec.
kV
Micro
sec.
kV/Mic
ro

Standard values of rated line
characteristics:
z – rated surge impedance

Ohms

k – rated peak factor
s – RRRV factor
13.

Rated short-circuit making capacity kA (Peak)

14.

Rated operating sequence

15.

Rated out-of-phase breaking current

16.

Line-charging breaking capacity:
i)

Rated Current

ii) Over voltage factor
17.

kV/Mic
ro Sec.
A
A
kA

kA
p.u

Cable charging breaking capacity:
i)

Rated current

ii) Over voltage factor
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18.

Small inductive breaking capacity
i)

Rated current

ii) Over voltage factor
19.

ELECTRICAL SPECIFICATIONS

kA
p.u.

Single Capacitor breaking capacity
i)

Rated current

ii) Over voltage factor

kA
p.u.

PERFORMANCE DATA
1.

Maximum ambient temperature range

2.

Temperature rise at normal rated current:
i)

3.

Contacts

Co

Co

ii) Terminals

Co

iii) Other metal parts

Co

iv) Oil if applicable

Co

i)

Rated voltage of:
a)

Closing Coil

b)

Tripping Coil

VOC
VOC

ii) Rated power consumption of:

4.

5.

a)

Closing Coil

b)

Tripping Coil

i)

Heater voltage

ii)

Heater power

W
W
V
Watts

Range of rated control and auxiliary supply
viz:
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i)

Control – Maximum/Minimum

ii) Operating mechanism –
Maximum/Minimum
iii) Tripping voltage – Maximum/Minimum
6.

Tolerance in operating time

7.

Rated closing time

8.

Rated breaking time

9.

Rated dead time:
i)

Minimum open-close dead time

ii) Minimum close-open dead time
10.

Rated reclosing time

11.

Rated opening time

12.

ELECTRICAL SPECIFICATIONS

VDC
VDC –
VAC
VDC
m
ms
ms

ms
ms
ms
ms

No. of switching operations permissible at:
i)

Full short circuit capacity
(100 percent)
ii) Half short circuit capacity
(50 percent)
iii) Quarter short circuit capacity
(25 percent)
iv) Normal rated current capacity

No.
No.
No.
No.

CONSTRUCTION
1.

No. of breakers per pole

2.

Total length of break per pole

3.

No. of operating mechanism for 3 phase
circuit breaker

4.

Whether trip free or fixed trip

5.

Provision of anti pumping device

6.

Type of operating mechanism:

EA Consulting Pvt Ltd.
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Opening mechanism

ii) Crossing mechanism
7.

i)

Rated voltage of the charging motor in
the operating mechanism

ii) Total power consumption of motor
8.
9.

Whether thermal magnetic protection
provided for the motor
No. of close open operations possible with the
stored energy
i) Time required for the motor to recharge
the closing spring
ii) No. and description of safety alarms
provided for:

V
Watts

No.
Sec.

a) ___________________
b) ___________________
c) ___________________

10.

For SF6 breakers
i)

Normal SF6 Pressure

ii) Maximum SF6 Pressure
iii) Minimum SF6 Pressure
iv) SF6 Pressure alarm Stage-I
v)

SF6 Pressure alarm Stage-II

vi) Total volume of SF6 gas per pole
vii) Leakage of SF6 gas per year per circuit
breaker
11.

Bars
Bars
Bars
Bars
Bars
Bars
Liter
Milli-L

Type of Contacts:
i)

Material

ii) Type of plating
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iii) Thickness of plating material
iv) Contact pressure
12.

i)

Total No. of auxiliary contacts:
a) N.O.
b) N.C.

ii) No. of spare auxiliary contacts:
a) N.O.
b) N.C.
13.

Circuit breaker outline drawing No.

14.

Minimum height

15.

Minimum phase spacing

16.

Minimum earth clearance

17.

Minimum clearance between moving and
stationary parts when the circuit breaker in the
open position:
i) Minimum creepage distance between live
terminals
ii) Minimum creepage distance phase to
earth

18.

19.

Creepage distance across capacitors

20.

Size and section of terminal bolts
(attach drawing)

21.
22.
23.
24.
25.
26.

Impact vertical loading per pole
Horizontal loading of operating mechanism
Impact vertical loading of operating
mechanism
Maximum shock load on foundation while
opening on fault
Drawing No. of Steel Structure for Circuit
Breakers (attach copy with bid)

mm
mm
mm

mm
mm
mm
mm
mm
Kg.
Kg.
Kg.
Kg.

Dimensions for Steel Support:
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Height

ii) Breadth
iii) Weight
iv) Structure fixing details
27.

Loading details

28.

Terminal Connectors suitable for A1
Conductor size
i)

600 mm2

Manufacturer’s Name

ii) Type
iii) Weight
iv) Catalogue No.
29.

Weight per pole of circuit breaker

30.

Weight of complete circuit breaker

Kg.
Kg.

PACKING AND SHIPPING
1.

No. of packages to be shipped

2.

Weight of each package

Nos.
Kg.

DRAWING / DATA
(Attached copies with the Big)
1.

Drawing of circuit breaker

2.

Drawing of Operating Mechanism for Circuit
Breaker
Dwg No.
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TYPE TEST REPORTS
The following type test reports for Circuit Breakers from an independent
laboratory shall be attached with the bid documents. The type tests shall be in
accordance with IEC as amended up to date.

i.

Operation and Mechanical _________ tests.

ii.

Temerpatrue rise test

iii.

Dielectric tests

iv.

Making capacity and breaking rating tests

v.

Short line fault tests

vi.

Out-of-phase switching tests

vii.

Short time current tests

viii.

Line charging current breaking tests

ix.

Cable-charging current breaking tests

x.

Capacitor _____ breaking tests

xi.

Snail inductive breaking tests
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ALTERNATING CURRENT DISCONNECTORS (ISOLATORS)

1.

SCOPE

1.1

This specification describes alternating current disconnectors (Isolators) suitable for outdoor
installation under service conditions mentioned herein. This also describes the manual and
power operating devices alongwith their respective auxiliary equipment. The scope however
does not include the "Divided Support Disconnectors.
Sr.No.
1.
2.
3.
4.

Description
138 kv
132 kv
66 kv
33 kv

Type Designation
A
B
C
D

Ratings
2000 Amps.
1600 Amps.
1250 Amps.
630 Amps.

2.

REFERENCE SPECIFICATIONS

2.1

The disconnectors shall be manufactured, tested and supplied accordance in accordance
with the latest edition of international Electronics technical commission (IEC) .

2.2

The definitions given in the above IEC publication shall apply herein.

2.3

In case the requirements laid down herein differ from those given in the above lEC
publication as well as in accordance with current K-Electric Standards in any particular, the
disconnectors shall comply with the requirements listed herein in regard to that item.

3

SERVICE CONDITIONS

3.1

The disconnectors and all accessories shall be all suitable for satisfactory operation under
the following services conditions.

3.2

Ambient Temperature
Maximum
Maximum mean
over any 24 year
Mean in any year
Minimum

3.3

50o C
45o C
30o C
-10o C

Relative Humidity
The relative humidity may range from 0 to 100 percent. The maximum values of ambient
temperature and humidity however do not simultaneously. During the monsoons high
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humidity may persist for many days at a time alongwith temperature ranging from 30o C to
40o C.
3.4

The disconnectors shall be suitable for installation Upto 1000 M above sea level.

3.5

Atmospheric Conditions
It may be assumed that the ambient air is not normally heavily polluted by dust, smoke,
aggressive gases, vapours, or salt spray, however at certain times of the year severe dust
storms may be experienced.
Rated Voltage
132 KV
66 KV
33 KV

Rated Voltage
Distance
2400 mm
1100 mm
550 mm

Extended Carrpage
Distance
3800 mm
1800 mm
900 mm

3.7

Wind Load
The maximum wind pressure for the design terminal load shall be taken as 122 Kg/ sq.m.

3.8

Provision shall be made in the design of the disconnector accessories and operation
cubicles to ensure that proper operation is not impaired by vermin, insects, small animals
and birds.

3.9

Auxiliary Services

3.9.1 The A.C supply for auxiliary circuits shall be as under:Type of System

3-Phase 4-Wired neutral solid earthed

Nominal Voltage

240/415 V +10% - 15%

Rated Frequency

50

One minute power frequency
for with stand voltage for
the auxiliary circuits.

2000 V

The D.C supply for control and auxiliary circuits shall be 110V nominal, with the limits of
variation a plus 10 percent and minus 15percent.
4

RATINGS AND CHARACTERISTICS

4.1

General

4.1.1

Disconnectors shall be group operated, three pole, single throw, disconnecting switches,
with or without earthing switches and for horizontal mounting. The disconnectors shall
have either manual or power operated drive mechanism as specified and isolators shall be
“H” shaped.
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i.

Type designation:

ii.

Rated voltage:

iii.

Nominal voltage:

iv.

Rayed lightning impulse

v.

A

B

C

D

KV

145

145

72.5

36

KV

132

132

66

33

with stand voltage:
a) Across the
Isolating Distance
KV peak 750
b) To earth and between
Poles.
KV peak 650

350

375

19

650

325

170

KV rms 315

315

160

80

KV rms 275

275

140

70

Rated one minute power
frequency withstand:
a) Across the isolating
distance.
b) To earth the isolating
distance.

vi.

Rated frequency:

HZ

50

50

50

50

vii.

Rated normal current:

A

2000

1600

1250

630

viii.

Rated short time rms
withstand current for:
a) Disconnector
b) Earthing switch

KV
KV

40
40

20
20

16
16

12.5
12.5

Rated duration of
short circuit:
a) Disconnector
b) Earthing switch

See
See

One
One

One
One

One
One

One
One

Rated Peak with
stand current :

KV

100

50

40

32

Rated mechanical
terminal load:
a) Straight load
b) Cross load

N
N

500
170

500
170

400
130

400
130

Auxiliary voltage:
a) A.C.
b) D.C.

V
V

240/415
110

240/415
110

240/415
110

240/415
110

ix.

x.

xi.

xii.

4.2.2

ELECTRICAL SPECIFICATIONS

Temperature Rise
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The maximum values of temperature of any part of the disconnector hall not exceed the
values given in table V of latest IEC Publication. The temperature rise shall be reduced by
100 C to account for the increased ambient temperature specified in clause 3.2.
4.2.4

Rated Mechanical Terminal Loads
Disconnectors and earthing switches shall be able to close and open whilst subjected to
their rated mechanical terminal loads as per clause 4.2.1 plus wind acting loads acting on
the equipment itself as specified in clause 3.7.

5

CONSTRUCTION REQUIREMENTS

5.1

General
The disconnector shall remain alive and in continuous services for periods of upto two
years in the climatic conditions specified in clause 3 and without operation of maintenance.

5.2

Contact and terminals

5.2.1

The disconnector contacts shall carry their rated load and short circuit currents without
over-heating or welding.

5.2.2

All disconnectors shall be equipped with adjustable, self aligning high pressure contacts.
Both ends of all switches and the hinges ends of all grounding blades shall be equipped
with clamp-type terminals silver or tin plated.

5.3

Securing of Position
Disconnectors and earthing switches including their operating mechanism shall be so
constructed that they cannot come out of their open or closed position by gravity, wind
pressure, vibrations, reasonable shocks or accidental touching of the connecting
mechanism.

5.4

Operating Mechanism

5.4.1

Unless otherwise stated in the bid schedule or order, the disconnectors shall be equipped
with a power operated mechanism and a manual operating mechanism.

5.4.2

The diconnector operating mechanism shall be of robust construction, carefully fitted to
ensure free action and shall be unaffected by the climatic conditions specified. Mechanism
shall be simple and comprise a minimum of bearing and wearing parts. The mechanism
shall be housed in a water proof parts. Weatherproof enclosure complete with auxiliary
switches, terminal box and cable glands.

5.4.3

Suitable bearings shall be provided to ensure smooth rotation of the disconnector. The
bearings shall require no maintenance or lubrication and shall be sealed.

5.4.4

Mechanism shall be so designed that the disconncctor cannot be opened by forces due to
fault currents and positions. The mechanism shall operate all three phases simultaeous1y.
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5.4.5

Under the service conditions described in clause 5.1 the maximum torque required at the
operating hand1e to open a three phase isolator at the end of two years period shall not
exceed 45 Kg meters.

5.4.6

Manual operated Mechanism
The operating handles shall be arranged for counting on the base-supporting structures at a
convenient height for operation from the ground level. The operating mechanism shall be
arranged so that the disconnectors and earthing switches can be locked in either open or
closed position, and in these two positions only. Padlocks shall be provided for operating
handles. The mechanism shall be designed so that a smooth and thoroughly controlled
movement will result throughout the entire operating cycle. Means shall be provided on
each switch for taking up the lost motion in the operating mechanism and adjusting the
travel of each blasé independently.

5.4.7

Power Operated Mechanism
The mechanism shall be suitable for remote operation from the control room. The power
operating mechanism shall be operated by D.C. motor. The D.C. voltage for the operation
of mechanism and control shall be 110 voltages, with the limits of variation as +10% and 15% an interlocked manual operating mechanism with handle shall also be provided.

5.5

Blades of Switches

5.5.1

The blades of disconnector switches shall be counter operated earthing switches. The
earthing blades shall be counter balanced. The earthing switches shall match the main
switches in quality workmanship.

5.6

Earthing Switches
The line disconnectors shall be fitted with manually remote operated earthing switches.
The earthing blades shall be counter balanced. The earthing switches shall match the main
switches in quality of workmanship.

5.7

Interlocks

5.7.1

Disconnectors shall be provided with facility for interlocking with the associated circuit
breakers and other disconnectors in each circuit to prevent the possibility of making or
breaking the load current, when the circuit breaker is in closed position.

5.7.2

An interlock between the line disconnector and the earthing switch shall be provided such
that when the line disconnect is in closed position, the earthing switch cannot be closed
and when the earthing switch is in closed position, the line disconnector cannot be closed.

5.7.3

An interlock between the manual drive and power operated drive shall be provided such
that when the manual operation is being carried out the power operated drive shall not
operate.

5.7.4

The above interlocking arrangements shall be effective in manual as well as remote control
operation.
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5.7.5

ELECTRICAL SPECIFICATIONS

Interlocking for manually Operating Mechanism

5.7.5.1 The interlocking for the manually operating mechanism shall be electromechanical
consisting of an electro- magnetic coil and its armature. It shall be fool proof and efficient.
The interlocking shall be such that the disconnector operating rod can only be moved when
the coil is energised to release its armature.
5.7.5.2The circuit of the electromagnetic coil shall be completed by an external contact of the
relevant circuit breaker and an additional auxiliary switch which shall be actuated by a
hand operated spring controlled lever. The arrangement shall be such that the
electromagnetic coil shall not remain energised when the breaker is kept open for long
periods.
5.7.5.3 The electromagnetic coil with its armature, terminal block and heater shall be housed in a
separate metal box as described in clause 5.4.2 and shall be rigidly fixed to the isolator
base. The box cover shall be securely fixed so that it cannot be opened by tools like screw
drivers and pliers.
5.8

Pedestal Insulators

5.8.1

Pedestal insulators shall be wet process porcelain, homogenous free from laminations,
cavities or other physical flaws and shall be well vitrified, tough and impervious to
moisture. Pedestal insulators shall be of glazed brown colour. Fittings made steel shall be
galvanised.

5.9

Auxiliary Contacts and Equipment

5.9.1

For signaling of disconnector and earthing switch positions two separate sets of auxiliary
switches shall be provided each comprising of at least eight normally open and eight
normally closed contacts, these shall be capable of carrying a current of at least 10
Amperes and shall be housed in a suitable metal cabinet which shall be weather proof, dust
proof, galvanized, vermin proof and suitable for climatic conditions specified.

5.9.2

Signaling of the open or closed position shall not take place unless it is certain that he
movable contacts will reach a position in which the rated normal current, the peak
withstand current and the short-time withstand current can be carried safely.

5.9.3

Signaling of the open position shall not take place unless the moving contacts have reached
a position such that the clearance between contacts is at least 80 percent of the isolating
distance.

5.9.4

A common signaling device for all the poles of disconnector or earthing switch shall be
arranged in such a way that the signal is given only, in the case of all poles of the
disconnecting or earthing switch are having a position in accordance with, clause 5.9.2.

5.9.5

The auxiliary switches shall be positively driven in both directions.
The insulating materials of auxiliary switches and terminals of auxiliary circuits which are
to be used under outdoor conditions shall be ceramic or other non-tracking and non
hygroscopic materials.
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5.10

ELECTRICAL SPECIFICATIONS

Terminal Head
Suitable size of terminal head shall be provided for type disconnector. For type 'B' the
terminal size shall be 125mm and 40mm in dia, whereas for type ‘C’ and ‘D’ terminal shall
be 125mm in length and 30mm in dia.

5.11

Earthing Terminal
Two number earting terminals at diagonally opposite positions shall be provided. Each
terminal shall be capable of carrying full short circuit current and suitable for
accommodating 95 to 120 sq.m copper earthing lead.

5.12

Galvanizing
All steel and malleable iron parts shall be hot dipped galvanized.

6

NAME PLATE
Disconnectors shall be provided with a stainless steel name plate, which shall be mounted
in a visible position. The entries on the name plate shall be indelibly marked by engraving
and shall include the following data.
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)

Manufacturer's name
Designation and type
Serial number
Year of manufacture
Rated voltage
Rated frequency
Rated lighting impulse withstand voltage
Rated power frequency, withstand voltage
Rated normal current
Rated short-time (one second) withstand current
Rated auxiliary voltage
Rated mechanical terminal load Weight per pole in Kg.

7

TESTS

7.1

Routing Tests
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ELECTRICAL SPECIFICATIONS

The following routine tests shall be made in accordance with latest relevant caluse of IEC
Publication as well as in accordance with current K-Electric Standards and test reports of
these shall be furnished.
i)
ii)
iii)
iv)
7.2

Power frequency voltage dry withstand tests of the main circuit.
Voltage tests on control and auxiliary.
Measurement of the resistance of the main circuit.
Mechanical operating tests.

Type Tests
Type tests shall be carried out in accordance with IEC. If an identical disconnector has
been previously tested, certified test reports shall be accepted in lieu of the tests. The
results of the tests shall be recorded in type test reports containing the data necessary to
prove compliance with the Specifications. The type tests comprise of the following.
A.

Normal Type Tests
i)
ii)
iii)
iv)

B.

Special Type Tests
The utility authority reserves the right to specify the following special test to be
made on one disconnector in each group disconnectors with the same characteristics
and ratings, on which the above listed Normal Type tests are made:
i)

7.2.2

Dielectric tests.
Temperature-rise tests.
Short time withstands current and peak withstands current tests on
disconnectors and earthing switches.
Satisfactory operation test (Operating and Mechanical endurance tests).

Measurement of radio interference level clause.

Tet Reports
The test reports shall contain the following oscillographic other records relating to
time” withstand current and peak withstand current test.
i)
ii)
iii)

“Short

Current in each phase.
Instant of energizing the closing coil
Travel of moving contacts

Full details of the applied test method and test arrangement shall also be included in the test
report.
The result of observation during the test and of the inspection after the test shall also be
clearly mentioned in the report.

8

DRAWINGS AND DESCRIPTIVE DATA
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8.1

Drawings and data to be submitted with the Tender

8.1.1

The information listed in clause 8.3 “Schedule of Technical Data” shall be supplied with
the Tender, duly filled in.

8.1.2

Descriptive data, literature, drawings and photographs fully describing the characteristics
and constructional features of the disconnectors and earthing switches to enable the
Engineer to evaluate the quantity and service performance of the equipment. This shall
specifically cover all the requisite details regarding the current carrying parts, with contacts
and terminal heads along with necessary drawings. A complete component list shall also be
furnished indicating the position of each component duly cross referred with the drawings,
material used and quantity.

8.1.3

Detailed literature and dimensional drawings fully describing the working of the operating
mechanisms. The literature shall also describe the interlocking features incorporated
therein alongwith the following drawings and diagrams.
i)

Principal diagram illustrating the electrical interlocking between the disconnector
and the circuit breaker.

ii)

Drawing illustrating the mechanical interlocking between the line disconnector and
eathing switch.

iii)

Drawing illustrating the interlocking arrangement between manually and power
operated drive mechanism.

8.1.4

A set of drawings illustrating the general layout and outline dimensions of the
disconnectors and earthing switches, in fully arranged and erected condition, demonstrating
open as well as closed positions and details necessary for design of foundation.

8.1.5

Schematics and wiring diagrams illustrating the power and control circuits of power
operating mechanism.

8.1.6

Large scale drawings alongwith a list of components indicating description, material use
and quantity.
Per pole in respect of the following; the position of each component/accessory shall be
duly cross referred with the relevant drawing.
i)
ii)
iii)
iv)
v)
vi)

Rotating contact
Main blade
earthing switch
Rotating insulator shaft – basic construction.
Stationary contact member.
Power operated / hand operated driving mechanism for main blades as well as
earthing switch.

8.1.7

Descriptive literature and drawing giving type, design and material of main bearing.

8.1.8

Schematic and terminal arrangement drawing for the auxiliary switches.
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ELECTRICAL SPECIFICATIONS

Schematic showing arrangement of common signaling for disconnector switches and
earthing switches.

8.1.10 Write-up stating what means are provided on each disconnecting switch and earthing
switch for taking up the lost motion in the operating mechanism and for adjusting the travel
of each blade independently.
8.1.11 Outline drawing of the control box.
8.1.12 Booklet describing the maintenance measures to be taken under normal service conditions.
The manufacturer shall specify the number of operations after which different parts of the
disconnector and earthing switch shall be subjected to maintenance.
8.1.13 Erection manuals describing the assembly, mounting and adjustment instructions.
8.1.14 Details regarding replacement of parts which are subject to deteriorating such as contacts
etc.
8.1.15 Necessary dimension, weights and dynamic forces for the design of the foundation.
Foundation drawing using RCC structures (if steel supports are not provided) and steel
supports with soil bearing capacity 10 tons meter 2 for seismic and non-seismic zones
separately. Taking horizontal acceleration 0.2 G for seismic zones. Design calculations
and guide lines for these may also be supplied.
8.1.16 Type and routine test reports in respect of similar disconnectors and earthing switches.
8.1.17 Type and routine test reports of post insulators.
8.1.18 Recommended list of spare parts and special tools
8.1.19 A list of contracts placed and deliveries made for the disconnectors offered against this
Tender .The list shall also the year then the deliveries were made along with the name and
full address of the Agency to whom· supplies were made.
8.2

Approval Drawings
The following approval drawings shall be submitted by the Contractor and got approved
from utility authority prior to manufacture.
2 sets of the following drawings shall be submitted to the consultant by the contractor. 1 set
of drawing shall be submitted by the contractor and get approval from utility authority prior
to Manufacturer.
i)

Drawings showing the outline dimensions of the disconnectors in physically erected
condition demonstrating open as well as closed positions along with a cross referred
list of various parts. The drawings shall indicate main rating of the disconnector as
well as dynamic forces.
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ii)

Drawing showing the details and locations of operating mechanism, auxiliary
switch boxes and all accessories etc.

iii)

Drawings showing the mechanical and electrical interlocking.

iv)

Schematic and wiring diagrams of power operated mechanisms, if applicable.

v)

Large scale drawing alongwith a list of components in respect of items mentioned
ill clause 8.1.6 above.

vi)

Necessary dimensions, eights and dynamic forces for the design of the foundation.

vii)

Schematic and terminal arrangement drawings for the auxiliary switches.

viii)

Schematic showing arrangement of common signaling for disconnector switches and
earthing switches.

ix)

Rating Plate drawing.

x)

Drawing illustrating box details.
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8.3

ELECTRICAL SPECIFICATIONS

Schedule of Technical Data
1)

Manufacture’s name

2)

Type Designation

3)

Class

4)

Number of Poles

5)

Specification to which manufactured with year
and edition

6)

Type Test Certificates
a. Issuing Authority
b. No. & Date

7)

Rated voltage

KV

8)

Rated Frequency

HZ

9)

Rated lightning impulse withstand voltage:

10)

a. Across isolating ,distance

KV Paek

b. To earth and between poles

KV Paek

Rated power frequency withstand voltage:
a. Across isolating distance

KV rms

b. To earth and between poles.

KV rms

11)

Rated normal current

A

12)

Hated short-time withstand current

13)

Rated durati6n of short current

14)

Rated peak withstand current

KA

15)

Rated short-circuit making current (for earthing

KA

switches only)
16)

Creepage distance

17)

Minimum clearances in air:

mm

a. Between poles
b. To earth
c. For isolating distance
18)

Type of operating mechanism
a. For Discoonector
b. For Earthing Switch
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19)

ELECTRICAL SPECIFICATIONS

Rated supply voltage of the operating
mechanism

20)

Current required at rated supply voltage to
operate the isolator
a. Disconnector

A

b. Earthing Switch

A

21)

Facing of terminals and contacts

22)

Shape of terminals of the main circuit

23)

Number and type of auxiliary switches:
a. For the disconnector
b. For the earthing switch

24)

Auxiliary contract rating wind load

25)

Wind Load

26)

Mechanical Terminals load:

27)

A
Kg/Sq.m

a. Straight load

N

b. Cross load

N

Cross-section of the flexible copper connecting

mm

between the rotating shaft and the frame of
earthing switch
28)

Mass of complete disconnector:
a. With earting switch Gross

K
g

b. Without earting switch Gross

K
g

29)

Approximate dimensions in closed position:
a. Gross

m
m

b. Net

m
m

30)

Approximate dimensions in closed position:
a. Gross

m
m

b. Net
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A.C. & D.C. AUXILIARY SERVICES PANELS
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A.C AND D.C. AUXILIALRY SERVICES PANELS

1.

SCOPE

1.1

This specification covers A.C and D.C auxiliary services panels for
supplying A.C Power, D.C power and D.C emergency power to
substation equipment.

2.

SERVICE CONDITIONS

2.1

Atmospheric Conditions
It may be assumed that the air is not normally heavily polluted by
dust, smoke, corrosive gases, or vapour. However at certain times
of the year severe dust storms may be experienced.

2.2.

2.3

Ambient Temperature
Maximum

500C

Maximum mean over any 24 hours

450C

Mean in any year

300C

Minimum

100C

Relative Humidity
Relative humidity may range upto 100%. The maximum values of
ambient temperature and humidity however do not occur
simultaneously. During the monsoons high humidity may persist
for many days at a time.

2.4

Altitude
Installation upto 1000 meter above sea level.

2.5

Supply System

2.5.1 A.C Supply
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The distribution panels shall be suitable for installation in a 3phase, 4-wire LT distribution a.c, and system and 2-wire d.c,
system of the following characteristics:
Type of system

3-phase 4-wire, neutral
Solidly earthed

Normal voltage

240/415 V

Limits of supply voltage which an AC operating device or auxiliary
equipment shall be capable of operating correctly.
+ 10%
- 10%
Rated frequency

50 Hz

2.5.2 D.C Supply
Nominal system voltage

110 or 220 Volts

System highest voltage

140 or 280 Volts

2.5.3 The d.c, supply shall be 110V unless otherwise stated.
2.5.4 The neutral on the LT side is solidly grounded at the 11,000/415
Volts distribution transformer.
3.

GENERAL REQUIREMENTS

3.1

The A.C and D.C auxiliary services panels equipped with circuit
breakers for incoming and outgoing circuits, protective devices,
instruments, meters, C.T’s and auxiliary equipment to be used
with 200 kVA pad mounted transformer.

3.2

The cubicle for auxiliary services panels shall consist of three
separate portions with partitions of insulating material for
separating a.c, d.c, and d.c, emergency portions.

3.3

The panels shall be designed for indoor use and shall be mounted
on the floor. Each panels shall accommodate the equipment
specified in clause 3.9 and shall be self-contained and selfsupporting.

3.4

The panels shall be designed throughout to secure safety during
operation, inspection and maintenance.
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3.5

The auxiliary panel shall consist of bus bars, three phase and
neutral for a.c., and positive and negative for d.c., main and
emergency supplies, appropriate connections, incoming and
outgoing circuit breakers, a.c. no voltage relay d.c under voltage
and battery earth fault relays, instruments, meters, annunciators,
cable glands and cable trays all mounted in a suitable metal
enclosure. The breakers, instruments and meters shall be flush
mounted.

3.6

The panel will be fed through LT underground cables which will be
connected directly to the a.c., and d.c, incoming circuit breakers
terminations.

3.7

The general appearance and the relative positions of the equipment
to be mounted on the panel.

3.8

Requirements

3.8.1 Each panel shall be fitted with but not restricted to the following
circuit breakers, instruments, relays, and contractors.
3.8.2 A.C. Portions
i)

One No. triple-pole 400 amps circuit breaker for incoming
circuit with one normally close auxiliary contract.

ii)

One No. triple pole 60 amps circuit breaker with one
normally close auxiliary contract.

iii)

One No. triple pole 60 amps circuit breaker with earth-fault
protection.

iv)

Two Nos. triple pole 30 amps circuit breakers each with one
normally close auxiliary contract.

v)

Two Nos. triple pole 30 amps circuit breakers

vi)

Two Nos. triple pole 16 amps circuit breakers

vii)

Six Nos. double pole 16 amps circuit breakers.

viii)

Ten Nos. double pole 16 amps circuit breakers.

ix)

Three current transformers of 400/5 amps ratio for metering
purposes.

x)

Three ammeters 0-400 amps, one in each phase.

xi)

One voltmeter 0-500 volts to indicate busbar voltage.

xii)

One seven position voltmeter selector switch for selecting
phase to phase, phase and “off” positions.
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xiii)

One 3-phase 4-wire, 415 volts, 400/5 amps kWh meter.

xiv)

One No-volt relay.

xv)

One four window annunciator unit with auxiliary relays and
flasher relays.

3.8.3 D.C Portion
i)

One No. double-pole 100 amps circuit breaker for incoming
circuit with one normally close contact.

ii)

Two Nos. double-pole 60 amps circuit breakers each with
one normally close contacts.

iii)

Two Nos. double pole 60 amps circuit breakers.

iv)

Five Nos. double pole 30 amps circuit breakers.

v)

Two Nos. double pole 16 amps circuit breakers each with
one normally close contact.

vi)

One No. double pole 16 amps circuit breaker

vii)

One ammeter 0-100 amps alongwith shunt.

viii)

One battery earth leakage relay to detect battery earth faults.

ix)

One under voltage relay.

x)

One double pole contractor 30 amps for emergency supply

xi)

One four window annunciator unit with auxiliary relays and
flasher relays.

xii)

D.C hooter.

3.8.4 D.C Emergency Portion
i)

Four Nos. double pole 16 amps circuit breakers.

3.8.5 The busbars shall be of the following sizes:
i)
ii)

40 mm x 5 mm = for a.c., three phase and neutral busbars.
30 mm x 5 mm = for d.c., positive and negative, for main
and emergency busbars.

3.8.6. The minimum clearances for busbars, terminations and other
conductors shall be as under:
i)

Phase to phase

50 mm

ii)

Phase to neutral

50 mm

iii)

Positive to negative

50 mm
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Phase to earth

25 mm

3.8.7 Brass cable glands for incoming cables shall be used and the solid
copper terminals strips shall be provided on incoming C.B’s for
connecting the incoming cables.
3.8.8 The terminal blocks for outgoing cables shall be suitable for the
following sizes of stranded aluminum cables for the C.B. ratings
given:
i)

60 amps CB’s

=

70 mm2

ii)

30 amps CB’s

=

35 mm2

iii)

16 amps CB’s

=

16 mm2

3.8.9 The cable glands shall be suitable for the following sizes of PVC
insulated PVC sheated aluminum cables for connections to the
MCB’s of ratings given below:

3.9

i)

60 amps TP MCB’s

=

70 mm2 4-core

ii)

30 amps TP MCB ‘s

=

35 mm2 4-core

iii)

16 amps TP MCB’s

=

16 mm2 4-core

iv)

60 amps DP MCB’s

=

70 mm2 2-core

v)

30 amps DP MCB’s

=

35 mm2 2-core

vi)

16 amps DP MCB’s

=

16 mm2 2-core

Circuit breakers shall be labeled according to the following scheme
and as laid down in clause 10.1.11.

3.9.1 A.C. Portion
Sr.# Description
1
Incoming

C.B Rating
400A T.P (+ N/C)

Circuit Labeling
A.C Incoming

2

Outgoing

60A T.P (+ N/C)

Battery Charger

3

Outgoing

60A T.P (+E/F)

Switchyard Power
Outlets

4

Outgoing

30A T.P (+ N/C)

5

Outgoing

30A T.P (+ N/C)

6

Outgoing

30A T.P
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7

Outgoing

30A T.P

Cooling fans

8

Outgoing

16A T.P

Transformer No.1&2

9

Outgoing

16A T.P

Tap changers

10

Outgoing

30A D.P

Control and relay
room power out lets

11

Outgoing

30A D.P

Control room Air
Conditioners
Control room Air
Conditioners
Relay room Air
Conditioner

12

Outgoing

30A D.P

13

Outgoing

30A D.P

14

Outgoing

30A D.P

15

Outgoing

30A D.P

16

Outgoing

16A D.P

17

Outgoing

16A D.P

18

Outgoing

16A D.P

11kV breaker motors

19

Outgoing

16A D.P

-do-

20

Outgoing

16A D.P

21

Outgoing

16A D.P

22

Outgoing

16A D.P

23

Outgoing

16A D.P

24

Outgoing

16A D.P

25

Outgoing

16A D.P

Telecom room air
conditioner
Power Circuit Breaker
Heaters

Control and relay
panels
-doControl and relay
room
Lighting
Telecommunication
battery chargers
Spare

3.9.2 D.C.Portion
1.

Incoming

100A D.P (+N/C)

2

Outgoing

60A D.P (+N/C)

3

Outgoing

60A D.P

4

Outgoing

60A D.P

5

Outgoing

60A D.P

EA Consulting Pvt Ltd
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6

Outgoing

30A D.P

7

Outgoing

30A D.P

8

Outgoing

30A D.P

9

Outgoing

30A D.P

10

Outgoing

30A D.P

Spare

11

Outgoing

16A D.P (+N/C)

11kV Switchgear
Protections

12

Outgoing

16A D.P

13

Outgoing

16A D.P

11 kV breaker motors
D.C Emergency bus

Spare

D.C. Emergency Portion
1.

Outgoing

16A D.P

2

Outgoing

16A D.P

3

Outgoing

16A D.P

4

Outgoing

16A D.P

Control building
Lighting

Switchyard lighting

Annunciation Scheme

3.10.1 The scheme consists of initiating visual indication by incandescent
lamps and audible alarm by d.c. hooter and a.c. bell for a.c. and
d.c. functions respectively.
3.10.2 The scheme shall include auxiliary relays flasher relay, signal
lamps, indicating unit, and push button for:
a) Acknowledgement
b) Reset
c) Lamp test
The indicating unit shall have transparent cover inscribed with
various trip functions.
3.10.3 On energisation of a function the associated auxiliary relays shall
operate the hooter or bell and at the same time cause the
respective signal lamp to begin to flash. The duration of flash shall
be sufficient for the inscription of the function to be read easily.
On pressing the alarm cancellation push button the hooter or bell,
will be silenced and the signal lamp will stop flashing and change
into continuous light which shall remain alight until the cause of
EA Consulting Pvt Ltd
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fault is removed. The reset push button shall then be pressed to
extinguish the signal lamp.
3.10.4 If a second function is energized before having the previous
function cleared the scheme shall refunction the same way as
described above.
3.10.5 The lamp test button shall be used to test when required all the
signal lamps of the unit simultaneously.
3.10.6 The indicating units for alarm functions shall have following
inscriptions:
A.C. Functions
Functions:
i) Main Incoming MCB tripped

Inscriptions:
Incoming C.B tripped

ii) Battery charger A.C MCB tripped

Battery charger supply failed

iii) HV circuit breaker motor supply
failed

HV C.B motors supply failed

iv) A.C No-Volt relay operated

A.C No- Volt relay

D.C Functions
i) Main Incoming MCB tripped

Inscriptions:
Incoming C.B tripped

ii) HV circuit breaker

HV C.B motor supply failed

iii) 11 kV circuit breaker
protective supply failed

11 kV protective supply failed

iv) Under voltage or battery
earth fault relay operated

U/V or E/F operated

4.

CIRCUIT BREAKERS

4.1

General
The circuit breakers shall be moulded case, double pole, and triple
pole automatic air break with nominal voltage of 110 Volts d.c.,
220 Volts d.c., and 415 Volts a.c., and with auxiliary contacts as
specified. The circuit breakers shall be equipped with thermal and
magnetic over current releases and earth leakage protection as
required.

EA Consulting Pvt Ltd
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4.2

Enclosure

4.2.1

The enclosure shall be made of insulating material resistant to
heat, moisture, and fungus.

4.2.2

The enclosure shall be as made as not endanger the operator by
the effect of gases or arcing.

4.3

Operating Mechanism

4.3.1

The circuit breaker shall be manually operated by a quick make
and quick break mechanism which shall operate by compressing
springs in the first part of the make or break operation, which
springs shall then assist in completing the operation independently
of the operator’s efforts. The operation shall be continuous and
the mechanism shall not hold in an intermediate position in any
case. The mechanism shall be so designed that a fault on one
pole, shall trip all the poles simultaneously.

4.3.2

The circuit breaker shall be mechanically trip-free.
Breaker
position identification shall be provided either by means of the
breaker handle position or mechanical “On” and “Off” indicators.
Circuit breaker shall be capable of being pad locked in the open or
closed position. Pad locks shall also be provided.

4.4.

Contacts.

4.4.1

The contacts shall be heavy duty spring loaded type and shall be
silver faced. The temperature rise of any current carrying part
shall not exceed 400C.

4.5

Arc Chutes.

4.5.1

Arc chutes shall be provided for extinguishing of the arc.

4.5.2

Arc chutes shall be so situated that emission of flame or hot gases
or both will not cause electrical break-down or damage to
insulation of main and auxiliary circuits and will be directed away
from any place where an operator may have to be in the course of
his ordinary duties.

EA Consulting Pvt Ltd
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4.6

Terminals

4.6.1

Terminals shall be grouped in terminal blocks made of insulating
material of adequate mechanical strength. The terminals shall be
arranged for rear connection.

4.6.2

The terminals shall ensure adequate and durable contact such
that there is no undue risk of loosening and over heating. The
terminals shall be such that the conductor which are held together
by two screws bite directly into the conductor shall not be
acceptable.
The incoming breakers shall be provided with terminals strips.
Lugs shall also be provided for connection of incoming stranded
aluminum conductor cables.

4.6.3

4.6.4

The terminal strips and lugs shall be made of copper or brass and
shall be tin or cadmium plated.

4.7

Rating

4.7.1

The standard ratings shall be as under:
Rating

Triple Pole

Double Pole

Double Pole

i) Rated voltage

415 Volts

240 Volts

110 or 220
Volts

ii) Rated frequency

50 Hz

50 Hz

-

iii) Rated nominal
current

16,30,60 & 16
&
400 Amps
Amps

iv) Rated symmetrical
breaking capacity

7500 Amps

7500 Amps

5000 Amps

v) Rated making
capacity

13000
Amps

13000 Amps

8500 Amps

vi) Rated short time 1
sec breaking
capacity

7500 Amps

7500 Amps

5000 Amps

vii) One minute power
frequency
withstand voltage

2000 Amps

2000 Amps

2000 Amps

EA Consulting Pvt Ltd
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4.8

Tripping and Auxiliary Devices

4.8.1

Each circuit breaker shall be equipped with two direct operating
over current releases. One shall be of the thermal type and other
shall be of the magnetic type. The releases shall be rated as
under:

4.8.2

Rating of Breaker

Rating of Releases

16 Amps

16 Amps

30 Amps

30 Amps

60 Amps

60 Amps

100 Amps

100 Amps

400 Amps

300 & 400 Amps

The thermal release of circuit breakers shall preferably operate and
open the breaker within maximum and minimum times of which
the mean values are tabulated below. These opening times are
based while the circuit breaker is at the operating temperature.
The outgoing breakers shall however be coordinated with the
incoming breakers and the supplier shall submit the coordinating
curves.
Rated current
multiple

4.8.3

Operating time in Secs. Of thermal release for
circuit breaker rating of
300A

100A

2.0

300

5.0
10.0

60A

30A

16A

60

30

15

30

18

12

6

10

4

3

2

The magnetic release shall be of the instantaneous type and shall
open the circuit breaker in less than 40 ms complying with the
following requirements:
Breaker Rating

Maximum Trip Current

16 Amps DP

5000 Amps

EA Consulting Pvt Ltd
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30 Amps DP

5000 Amps

60 Amps DP

5000 Amps

100 Amps DP

5000 Amps

16 Amps TP

7500 Amps

30 Amps TP

7500 Amps

60 Amps TP

7500 Amps

400 Amps TP

7500 Amps

4.9

Mechanical and Electrical Life

4.9.1

The circuit breaker shall be capable of make and break operations
given below without damage. The electrical operations shall be
made at rated continuous current, rated voltage and at rated
frequency and with a lagging power factor of 0.75 to 0.80. The
mechanical operations shall be made at no load and with rated
voltage. During the test cleaning, tightening and lubrication of
parts if required may be carried out after every 500 cycles.
Electrical operation

500 cycles

Mechanical operation

8000 cycles

4.9.2

The frequency of operations shall be not less than 20 in 10
minutes or 100 in an hour. At the end of the test, the circuit
breaker shall be capable of meeting its continuous current voltage
ratings, and one opening test at rated short circuit current.

4.10

Rating Plate

4.10.1 The following information shall be marked on the name plate of
each LT breaker.
1) Rated current
2) Voltage
3) Interrupting rating
4) Thermal setting
5) Magnetic setting

EA Consulting Pvt Ltd
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4.11 Tests
4.11.1The following type and routine tests shall be carried out:
Type Test
1) Making capacity, breaking capacity and short time current
test to verify the ability of a breaker to meet its making,
breaking ad short time current rating.
2) Mechanical and Electrical Life test to determine the service
life of breakers. The number of make and break operations
shall be as given in clause 4.9.1. This test shall be made at
rated control voltage without repair or replacement of any
part.
3) Temperature rise test to determine the temperature limits
specified in clause 4.4.1 are not exceeded.
4) Voltage test to determine that the insulating parts have
sufficient insulation resistance.
Routine Tests
1) Visual Inspection. All parts of circuit breaker shall be
checked visually and they shall comply with all the
requirements laid down in the specification.
2) Operation Test.. For verifying the correct operation of the
breaker and trip.
3) Power Frequency Voltage Test. The test voltage shall be
applied between phases with the circuit breaker closed,
between phases and earth, and across the terminals with
circuit breaker open. The test voltage shall be alternating of
frequency 50 cycles per second and approximately of sine
wave form.
4) Milivolt Drop Test.
Milivolt drop test or equivalent
resistance measurement shall be made across circuit
breaker contacts and between terminals for comparison with
the temperature rise test at the rated normal current.
4.11.2 The circuit breaker used for type tests to be carried out by the
manufacturer shall be identical in all essential details with those to
be supplied.

EA Consulting Pvt Ltd
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4.11.3 Certificates of all the type tests shall be supplied by the
manufacturer, together with a record of any alternation which have
been made to the circuit breakers subsequent to type tests. The
tests shall be carried out by a recognized authority.
4.11.4 All breakers shall be subjected to routine tests by the Inspector.
4.11.5 The manufacturer shall be required to indicate the duty cycle and
the designation and number of the national standard to which the
breaker is manufactured. This shall be subjected to approval. All
test shall be carried out in accordance with test methods laid down
in the approved standard. A copy of national standard in English
Language shall be provided with the bid.
5.

INSTRUMENTS

5.1

General

5.1.1

The instruments shall be manufactured and tested in accordance
with International Electro technical Commission Publication 51
(1973) and the requirements listed herein.

5.2

Constructional Requirements.

5.2.1 Indicating instruments shall be semi flush mounted, back
connected, dust proof switch board type having a removable
transparent dust tight window cover with a dull black finish to
match in appearance with relays and meters and having facility to
change the scale with or without opening the instrument. The
normal size of instrument unless otherwise specified shall be
144mm x 144mm. Scale plates shall have a permanent white
finish with black graduation and numerals and with the
instrument transformer ratio if applicable for which instrument
has been graduated prominently marked. The zero adjuster will be
provided outside the instrument.
All instruments shall be
tropicalised
5.2.2

Ammeters shall be suitable and robust enough to withstand the
momentary large current arising in the circuits during short circuit
conditions without damage or loss of accuracy. Shunts used with
d.c., meters shall be rated 50 mV.

5.2.3

Terminal Markings.

EA Consulting Pvt Ltd
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5.2.3.1 The marking of terminals of instruments intended for use with
instrument transformers should preferable be the same as those of
the terminals of the instrument transformer in which they are to
be connected.
5.2.4

Diagram of Connection
A diagram of connection giving the following particulars shall be
supplied with the instrument.
1) The correct disposition of the connections carrying current to
and from the instrument.
2) Diagram explaining internal working of the instrument.

5.2.5

Damping of Instrument.
The damping of the instruments shall comply with clause 8.1 of
IEC Publication 51 as well as in accordance with current K-Electric
Standards.

5.2.6

Continuous Load and Overload Capability.

5.2.6.1 All instruments, together with their accessories, shall comply with
the requirements appropriate to their accuracy class when they are
continuously loaded at their upper measuring limit under the
reference conditions specified in Table III and IV of IEC Publication
51 as well as in accordance with current K-Electric Standards.
5.3

Accuracy Class.
The accuracy of instruments shall be of class 1.5 for ammeters and
voltmeters.

5.4

Scale Ranges

5.4.1

Ammeters.
The preferred full scale values of ammeters for use with or without
current transformers shall be as follows:
Rated primary current of
CT or circuit current
100

EA Consulting Pvt Ltd
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500

Voltmeters
The preferred full scale values of voltmeters shall be as follows:

5.4.3

Nominal system voltage

Full scale value

110 V or 220 V
415 V

150 V or 300 V
500 V

Scale Marking
The scale plates shall clearly define the corresponding CT ratio if
applicable and the CT ratio wording shall be prominently marked
on the dial plate. For d.c., instruments the circuit current or
voltage shall be marked. The scale marking shall be evenly
distributed between 10 percent and 100 percent of the scale range.

5.5.

Marking and Symbols
Marking and symbols of instrument transformers shall be in
accordance with clause 10 of IEC Publication 51 as well as in
accordance with current K-Electric Standards.

5.6

Name Plate Data
A name plate showing the following shall be attached with the
instrument.
1. Rated values
2. Specification number
3. Manufacturer’s name with country of origin and year of
manufacture
4. Percentage error.

6.

METERS

6.1

kWh meters shall be of 3-elemet 3-phase 4-wire induction type,
class 1.0. The meter shall always be equipped with maximum
demand indicator. The current coils of the meters shall be of 5/10
amps rating.

6.2

The meters shall be supplied and tested in accordance with utility
company specifications.

EA Consulting Pvt Ltd
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7.

CURRENT TRANSFORMERS.

7.1

The current transformers shall be single pole, single ratio of 400/5
amps, output of 5 VA, standard accuracy class of 0.5 and suitable
for metering purposes at the rated frequency of 50 Hz.

7.2

The current transformers shall be generally manufactured and
tested in accordance with utility company specifications.

8.

RELAYS AND CONTRACTORS

8.1

General

8.1.1

Relays and contractors shall be tropicalised and shall be suitable
for satisfactory operation under service conditions specified in cl.2.

8.1.2

Relays shall be so designed and constructed that reasonable
mechanical shock or external vibration does not operate or damage
them.

8.1.3

Relays shall be of the back connected, dust proof, flush mounted,
switchboard type, having a removable cover, with a transparent
window and having provision for sealing. The relay finish shall be
dull-black. The relays shall preferably be of the type which can be
withdrawn from the front.

8.1.4

The draw out and plug-in units of relays shall be such that any
person inserting or withdrawing the units with reasonable care
cannot come into contact with live parts. The draw out case shall
be so arranged that it is not possible to caused inadvertent tripping
signals either during the process of withdrawing the removable
part or reinserting it.

8.1.5

Manufacturing tolerances for relays shall be such that chassis or
plug-in units of similar design can be inserted in any case of
corresponding design.

8.1.6

The rated error of all the protective relays shall be 7.5 percent.
The relay characteristics shall not change by more than + 7.5
percent wit changes in ambient temperature of + 10 0C from the
reference temperature, which shall be 25 0C.

8.1.7

Setting adjustments shall be inaccessible until the case or the
cover is removed. The values of the setting shall be clearly marked
and shall be visible when the relays case is closed.

EA Consulting Pvt Ltd
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8.2

A.C. NO- VOLT RELAY

8.2.1

The a.c., No-Volt relay shall be used to energise d.c., emergency
supply through d.c., contactor in case of a.c., supply failure.

8.2.2. A.C. No-Volt relay shall be electromagnetic with coil rated at 240
Volt a.c., and two pair of normally closed contacts.
8.2.3. The relay shall close its contacts at fall of voltage to 70% value and
open the contacts when the voltage rises to 85% value.
8.2.4

The relay shall b e equipped with two pair of contacts rated at 10
Amps making or breaking at 110 V to 220 V d.c.

8.3

D.C. CONTRACTOR

8.3.1

The contactors shall be electromagnetic, plunger type, two pole,
with double breaker main contacts and auxiliary contacts for
indication of its operation.

8.3.2

The coil shall be rated 110 V or 220 V d.c., and contacts rated for
30 Amps making and breaking at 110 V or 220 V d.c.

8.4

Under Voltage Relay

8.4.1

The under voltage relay shall be electromagnetic with coil rated at
110 V d.c., and two pairs of normally closed contacts and flag
indicator.

8.4.2

The relay shall close its contacts at fall of d.c., voltage to 70% value
and open the contacts when the voltage rises to 95% value.

8.4.3

The relay shall be equipped with two pair of contacts rated at 10
Amps making or breaking at 110 to 220 V d.c.

8.5

Battery Earth Fault Relay

8.5.1

The relay shall be used to detect ground faults in the station
battery and provided with plug indicator.

EA Consulting Pvt Ltd
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8.5.2

The relay shall have polarized electromagnetic coil which will
energise when the leakage current exceeds 1 MA. The drop out to
pick-up ratio will be 80%.

8.5.3

The pair of contacts shall be provided each rated at 10 Amps at
110 V to 220 V d.c.

8.5.4

The relay burden shall not exceed 3 w.

8.6

Tests

8.6.1

Relay and contactors shall be subjected to routine tests at the
manufacturer’s works. Tests results for the type tests perfomed by
the manufacturer shall also be furnished.

8.6.2

The following routine tests shall be performed by the manufacturer
and test results to be furnished:
i)
ii)
iii)

Limits of error
Resetting value test
Insulation resistance test with 2000 V meggor.

8.6.3

The relays and contactors shall withstand a test voltage of 2000
volts r.m.s. for 1 minute. All insulated parts and terminals shall be
tested to earth.

9.

ALARAM ANNUNCIATION EQUIPMENT

9.1

Annunciator Unit

9.1.1

The annunciator unit shall consist of annunciator relays,
indicating units, and push buttons all wired to meet with the
requirements of clauses 4.4.3 to 4.4.5. The annunciator unit shall
either be self contained with all the components in one unit or with
separate relays and indicator units.

9.1.2

The annunciator relays shall be electromechanical with at least
four change over two way contacts or alternatively with at least
four normally open and four normally closed self reset contacts.

9.1.3

The relay coil shall be rated 110 V D.C. or 220 V for D.C
annunciator units and 240 V AC for AC annunciator units for the
supervision circuits. The relay contacts shall not be rated less than
5 Amps at 150 Volts.
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9.1.4

The indicating unit shall be molded plastic, flush mounting type
with transparent or opaque covers fitted with lamps, and push
buttons. The dimensions of each window shall be approximately 65
x 30 mm.

9.1.5

The push buttons shall at least be rated for 10 Amp making and
breaking at 140 Volts. The push buttons for alarm acknowledge,
lamps test and alarm reset shall respectively be colored red, green
and orange.

9.2

Lamps

9.2.1

Lamps shall be easily removed and replaced from the front of the
panel by manual means. The lamp fittings shall allow adequate
ventilation and shall not incorporate material subject to
deterioration under high ambient temperature.

9.2.2. The indicating lamps shall be of screw type with base E-10 and
length 40 mm. The rating shall be 5 W at 140 V.
9.2.3

The supervision lamps shall be of neon type with screwed base of
E-10 and rated at 5 W at 140 Volts/ 280 Volts.

9.3

Alarm Bell and Hooter

9.3.1

The alarm bell and hooter shall be substation type with coils rated
230 volts for a.c. bell and 110 V or 220 V for d.c. hooter.

9.3.2

The bell and hooter shall be suitable for giving loud clear
penetrating signals. The electromagnetic system shall be encased
in tough plastic or metallic casing. Arrangement for interference
suppression shall also be provided.

9.3.3

The a.c. bell shall have a flat gong of about 150 mm in diameter
and the d.c. hooter a trumpet of about 200 mm. The sound levels
shall not be less than 100 decibels at a distance of 1 meter.

9.4

Tests

9.4.1

The component parts of the annunciator system shall be
completely wired together and connected to a 110 Volts or 220 Volt
d.c. or a.c. supply as the case may be and tested for correct overall
electrical and mechanical operation adjustment including test for
correct operation at under voltage specified. Annunciator wiring
shall be given a point to point check. The wiring shall be subjected
to the standard dielectric test of 2000 V for one second.
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9.4.2

All plug-in modules or printed circuit boards shall be pulled out
before applying high potential tests.

10.

ENCLOSURES AND ACCESSORIES

10.1

Enclosure.

10.1.1 The auxiliaries’ services panels shall be completely assembled
wired and tested at the factory. Shipment will be as a complete
unit.
10.1.3 The dimensions of overall enclosure shall be based on
requirements of space for the installation of the equipment
specified, ventilation space for circuit breakers and bus bars and
insulation and clearance for bus bars and cable connections. The
panels shall have dimensions of 2200mm height, 600mm depth
and 1200 mm width. The panel shall be provided with removable
front and bottom plates, double leaf hinged back doors and lifting
hooks.
All live parts, including circuit breakers, current
transformers, bus bars connections etc. shall be enclosed in the
panel.
10.1.4 Access to bus bars, circuit breakers, terminals, current
transformers, bus bars connections, terminal blocks etc. shall be
through doors with locking facilities provided in the rear of the
panel. Circuit breaker operating handles, instruments and relays
etc., shall be accessible from the front of the panel.
10.1.5 The circuit breakers shall be mounted at a lowest level of 600mm,
from bottom. The bus bars shall be adjusted vertical at a suitable
height from the bottom and at a sufficient clearance from back
doors. The terminal blocks for outgoing circuits shall be placed
horizontal at level of about 450mm from bottom and sufficient
clearance from the back door shall be provided for ease in cable
installation, and connections. Directly attached terminations shall
be provided for the incoming A.C and D.C circuit breakers. Cable
glands shall be provided in the detachable bottom plates.
10.1.6 The enclosure shall be made from leveled high grade sheet steel
3mm in thickness as indicated in the above mentioned drawing
with edges formed into a rectangular pattern, rigidly bolted or
welded to shapes so that each section is rigid and self supporting.
Panels shall be so constructed as to make them completely vermin
proof with special regard to the danger of flashover both in service
and isolated positions.
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10.1.7 Two hinges per door of rugged design shall be provided to prevent
sag or misalignment. The hinges shall be designed to suit the
gasket in the back door.
10.1.8 Suitable screwed type lifting hooks shall be provided for lifting the
complete panel by means of slings. The ho9les of the lifting eyes
shall have a minimum diameter of 40 mm.
10.1.9 Panels shall be provided with adequate louvers in the back door
upper part and on from lower part for ventilation of the panel
equipment. Brass wire gauze shall be bolted inside the louvers to
prevent ingress of insects.
10.1.10 Cutouts for circuit breakers, instruments, relays annunciators,
lamps etc. shall be cold punched and properly rubber gasketed.
10.1.11 Each circuit breaker shall have provision for identification of the
circuit being protected. Plain plastic sheet of black colour with 3
mm thickness shall be provided for each circuit breaker and
engraved. The size of labeling sheet be about 60 x 40 mm.
10.1.12 A pocket shall be provided inside the rear door for keeping the
panel drawings. The size of the pocket shall approximately be
250 x 350 x 40 mm.
10.1.13 Necessary holes shall be provided for grouting of the panels by
means of M12 bolts.
10.2

Terminal Blocks

10.2.1

Terminals blocks shall be made of high grade melamine with
terminal sleeve, screws and fixing arrangement.

10.2.2

The terminal block shall be rugged and non flexible so that after
being fixed, shall not come out of the fixing device in applying
moderate pressure in tightening the terminal screws.

10.2.3

Terminal blocks suitable for following sizes of stranded aluminum
conductors shall be provided:
i)

70 mm2

ii)

35 mm2

iii)

16 mm2
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10.2.4

The terminal tube shall be rectangular pressure plate type made of
nickel plated cooper zinc alloy. The terminal sleeve shall be
provided at each end with nickel plated zinc alloy screws and
captive washers to prevent its removal from the block. The
terminal should not work loose even if exposed to seismic
vibrations.

10.2.5

The terminals tube shall be capable of accommodating on each end
at least two wires each of cross section mentioned above.

10.2.6

Terminals blocks shall be fixed to assembly rail of 30 mm base.
The rail shall be made of galvanized, chromatised or zinc
passivated steel. The assembly rail shall be fixed to the panel by
means of steel brackets and studs. The assembly rail shall be
according to DIN standard 46277.

10.2.7

Terminal blocks strip shall be mounted horizontally at an easily
accessible position to the side of the panel approximately 300mm
from the panel base and equipped with barriers, terminal strips
and colour coded strips of the same material as that of the
terminal block.
A.C. D.C. current and potential transformer
circuits shall be physically segregated in groups. The A.C 240/
415 Volt circuit terminals shall be fitted with non inflammable
transparent plastic covers to prevent accidental contact with live
parts.

10.3

Cable Trays

10.3.1

The cable tray shall be made from wrap proof, PVC in two parts,
the base channel and the cover. The U-shaped channel shall have
side slots for wire outlets and shall be fixed on metallic brackets to
the panel by means of studs. The cover shall be removable and
fixed to the channel by simple push on, no screws or bolts be used.

10.3.2

Horizontal and vertical cable trays shall be used to carry wires
from terminal blocks to the circuit. The cable trays shall be
arranged to allow minimum lengths of hanging wires.

10.3.3

The size of cable trays shall be chosen so that only 70 percent of
the cable tray space is occupied.

10.4

Bus Bars and Supports.

10.4.1

A set of eight bus bars, three for phases, one for neutral, two for
d.c., main and two for d.c., emergency supply made of high
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conductivity copper of at least 98% IACS conductivity, and of
rectangular cross section shall be provided.
10.4.2

The bus bars shall be air insulated and mounted on insulators
placed at suitable intervals so that they are rigidly mounted. The
bus bars shall be completely covered with insulation capable of
withstanding the full line to line voltage.

10.4.3

The size of the bus bars shall be 40 x 5mm for a.c., supply and 30
x 5mm for d.c., supply.

10.4.4

All bus bars at joints shall be tin plated and firmly jointed. A
drawing showing clearly the details and methods of jointing shall
be provided by the manufacturer.

10.4.5

The maximum temperature rise of the bus bars at their
connections and joints shall be 30 0C.

10.5

Wiring

10.5.1

All wires shall be PVC insulated with tinned copper conductor
rated 1000 volts. Following wire sizes shall be used:
i)

70 mm2, 4-core

ii)

35 mm2, 4-core

iii)

35 mm2, 2-core

iv)

16 mm2, 4-core

v)

16 mm2, 2-core

10.5.2

All wiring shall be carried insulated in cable trays as far as
possible which will provide easy access for inspection and
replacement of wiring. Each wire shall be properly protected where
it leaves the cable tray.

10.5.3

Exposed wiring shall be kept to a minimum but where used shall
be formed into compact flat groups suitably turned together and
properly supported.

10.5.4

There shall be no splices in the wiring and all connections shall be
made at terminal studs or terminal blocks. Wiring to all the screw
studs or terminal blocks. Wiring to all the screw terminals shall be
made by means of toothed lock washers. Connection across
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portions with flexible wires which shall be supported on both sides
to avoid stress on terminals due to bending of wires.
10.5.5

Ends of each wire shall be identified by a machine lettered
permanent fiber or plastic ferrule securely attached to the
conductor with no possibility of detachment under normal
handling.

10.5.6

Suitable provision shall be made for supporting incoming cables
from the point of entrance into the panel to the termination on
terminal blocks or device terminals.

10.6

Eearthing

10.6.1

All metal parts of the panels shall be efficiently bonded together.
Hinged doors shall be connected to the panel body by means of
flexible copper earthing straps and the hinges shall not be relied
upon for effective earthing.

10.6.2

In case of panel two independent external earthing facilities shall
be provided. Earthing terminals shall accommodate 95-120mm2
stranded copper wire for connection to the earthing system.

10.7

Painting

10.7.1

All interior and exterior surfaces of the enclosure shall be
thoroughly cleaned to prepare the metal surface for painting.

10.7.2

Three coats of paint shall be applied. The first coat shall be a
primer of zinc chromate and iron oxide or any other primer which
has equivalent weather resistance and rust inhibiting properties.

10.7.3

The second coat shall be based on synthetic resin with suitable
properties for resistance to weathering.

10.7.4

The third finish coat shall also be based on a synthetic resin and
shall have a hard durable surface and excellent weathering
properties.

10.7.5

Alternative paint system having equivalent durability and
resistance to weathering may be allowed if approved. Full details
shall be supplied for approval.

10.7.6

The total paint thickness shall be at least 0.10 mm, Finish shall
be white inside and light green outside, to the approval of
Engineer.
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11.8

Tests

11.8.1

Tests for the main equipment such as circuit breakers,
instruments and meters, C.Ts relays and annunciation equipment
are described in the relevant section.
Tests for the completed
panel and accessories are described hereunder.

11.8.2

Mechanical: All contacts of all circuit breakers, relays devices and
accessories including mounted equipment and such devices
furnished as un-mounted and spare parts, shall be tested for
correct operation.
Device markings, name plate markings,
conductor identifications, terminal blocks with designations and
the scales of meters and instruments shall all be checked against
the approved shop drawings. Each auxiliary services panel shall
be checked for alignment of circuit breakers, instruments, meters
and devices, for rigidity of structures, and for adequacy of
fastenings and supports.
The dimensions of panel’s sheet
thickness and part thickness shall be checked.

11.8.3

Electrical: Panel wiring shall be given a point-to-point check.
Relays shall be given an operational test to check the operation of
all protective and alarm circuits. Other equipment shall be given
an operational test as far as the auxiliary services panel mounted
devised permit and as may be required by the Engineer.

11.8.4

Dielectric tests shall be performed to determine the adequacy of
the insulation of wiring.
After the panels are comp0letely
assembled and wired, they shall be subjected to dielectric tests of
2000 Volts applied successively for one second between one
terminal and gr4ound of each isolated conductor. All necessary
precautions shall be taken to prevent damage to equipment not
designed or intended to withstand this test.
All grounding
connections to the ground bus or panels shall be removed during
the test.

12

SPARE PARTS

12.1

General

12.1.1

The spare parts required in accordance with this specification are
intended to be ordered alongwith the supply of auxiliary services
panels. Prices of each spare parts shall be supplied.

12.1.2

All spares supplied shall be new, unused and strictly
interchangeable with the parts which they are intended to replace.
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12.2

Estimation of Requirements

12.2.1

The spare parts shall be divided into two categories. The first
category shall contain such spare parts as are normally required to
be replaced in the course of time due to wear and tear of the
equipment under normal service conditions. The second category
shall contain spare parts which may be required due to accidents,
malfunctioning of the equipment or other emergencies. Such spare
parts would be stocked to eliminate long shutdown of equipment.
The lists of spare parts falling in each category shall be prepared
separately and supplied.

12.2.2

For the guidance of suppliers, lists of the principal spare parts are
given in clause 11.4.
The supplier shall prepare his
recommendations generally in line with these lists. He shall add to
these lists such other parts as he deems necessary to stock. If the
supplier considers that the provision made hereunder is
inadequate or is too great, he shall make recommendations
accordingly.

12.2.3

For the normal replacement of spare parts the supplier shall
prepare his own recommendations.
In making these
recommendations he shall keep in mind that the climate
conditions shall be very severe which may cause more rapid
deterioration of heat sensitive parts such as gaskets.
The
recommendations shall be made on the basis of 3 years
requirements of spare parts.

12.3

Packing

12.3.1

The spare parts shall be treated and packed for long storage under
the climate conditions specified in clause 3. Each spare shall be
clearly marked and labeled on the outside of its packing with its
description and purpose. When more than one spare is packed in
a single case or other container, a general description of its
contents shall be shown on the outside of such case of container
and a detailed list of enclose parts shall be given. All cases,
containers or other packages shall be marked and numbered in an
approved manner for purposes of identification.

12.3.2

All cases, containers or packages are liable to be opened for
examination and packings shall be designed to facilitate opening
and thereafter easy repacking.

EA Consulting Pvt Ltd

29

DHABEJI SPECIAL ECONOMIC ZONE

ELECTRICAL SPECIFICATIONS

12.4

List of Spare Parts.

12.4.1

Unit prices of the items should be stated against each.
i)
ii)
iii)
iv)
v)
vi)
vii)
viii)
ix)
x)
xi)
xii)
xiii)
xiv)
xv)

13

Circuit breaker – each type
Current Transformer
Voltmeter – each type
kWh meter
A.C No-volt relay
Battery earth – leakage relay
D.C contractor
D.C under voltage relay
Four window Annunciator unit complete
Annunciation auxiliary relay
Flashing relay
D.C hooter
A.C bell
Terminal block – each type
Cable gland – each type

DRAWINGS AND DESCRIPTIVE DATE

13.1 Tender Drawings and Data
The following drawings, information and descriptive data shall be
supplied with the Tender and failure to supply the same may
subject the bid to disqualification.
13.1.1

Complete Auxiliary Services Panel
i)

ii)
iii)
13.1.2

Overall assembly drawing showing front, side rear and plan
views with door closed and open. Sufficient cross-sections
and parts views shall be given to show clearly all the
equipment. All leading dimensions and clearances shall be
indicated.
Details and the mountings of the bus bars, insulators and
methods of jointing of bus bars and insulators.
Weight of complete panel

Circuit Breakers
i)
ii)
iii)

Current, voltage and frequency rating of LT breakers
Interrupting rating
Time/ current characteristics curves for each rating of
breaker
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iv)
v)
13.1.3

ii)
iii)

ii)

Sketches showing outline, weight, dimensions, name-plate,
location and connections of CT’s in the arrangement scheme.
Accuracy and burden etc.

Instruments and Meters
i)

13.1.6

Outline drawings, photograph, descriptive sheets to clarify
the construction, operation and commissioning of protective
relays.
Catalogues, descriptive data and drawings, showing
construction and operation of measuring, tripping indicating
and auxiliary supply units, if applicable.
Characteristics curves for the relays for normal and limit of
conditions.

Current Transformers
i)

13.1.5

Time/ current coordination curves for incoming and
outgoing breakers.
Catalogues of technical literature of the breaker giving
complete technical description of the breaker.

Relays
i)

13.1.4

ELECTRICAL SPECIFICATIONS

Outline drawings, catalogues, description and the accuracy
data on each type of instrument and meter to be supplied.

Alarm Annunciation Unit
i)
ii)

Descriptive data, catalogues and schematic diagram
indicting operating of the annunciator relays and indicators
alongwith dimensional drawings.
Catalogues, drawings and descriptive data of annunciator
relays, lamps, hooter, bell and push buttons.

13.1.6

Auxiliary equipment such as terminal blocks cable trays, bus bars
and supports, earthing etc.

13.1.8

Wiring and Terminations
i)
ii)

13.2

Catalogue and descriptive data giving details and quality and
sizes of the wires and cables used.
The method of installation and termination

The approval drawings shall include all the data requested above
in clause 12.1 and the details listed hereunder:
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iii)
iv)
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Schematic drawings including annunciation scheme.
Wiring diagram for auxiliary services panels
Details of components, their characteristics, dimensional
drawings etc. for the protective relays, instruments, auxiliary
equipment and accessories.
Details drawings showing the bus bar and ventilation
arrangement, terminal blocks, cable glands, cable trays,
supports and fixtures.
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CURRENT TRANSFORMERS (33KV TO 132 KV)
1.

SCOPE

This specification describes current transformers suitable for indoor
installation for use with electrical relays and measuring instruments in
Grid Stations.
The current transformers shall be designated as follows:
Sr.# Description
i)

Current transformer, 132kV
1600:800:400/1A, 4 core

ii)

Current transformers, 132kV

Type
Designation
A
B

200:100/1A, 4 core
iii)

Current transformers, 132 kV

C

1200:600:300/5A, 4 core
iv)

Current transformers, 132 kV

D

200:100/5A, 3 core
v)

Current transformers, 66kV

E

600:300:150/5A, 3 core
vi)

Current transformers, 33kV

F

300:150:75/5A, 3 core
2.

REFERENCE SPECIFICATION

The current transformers shall be designed, constructed, supplied
and tested in accordance with International Electro- technical
Commission by following the latest edition thereof and particulars
listed herein.
The definitions given in the above IEC Publication shall apply herein.
In case the requirements laid down herein differ from those given in
the IEC Publications as well as in accordance with current K-Electric Standards
in any particulars, the current transformers shall comply with the
requirements listed herein in regard to that item.
3.

CLIMATIC CONDITIONS

3.1

The current transformers and all accessories shall be
suitable for satisfactory operation under the following
climatic conditions:
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Ambient Temperature
Maximum

500C

Maximum mean over any 24 hrs.

450C

Mean in any year

300C

Minimum

-100C

3.3

The relative humidity may range from 0 to 100 percent. The
maximum value of the ambient temperature and humidity
however do not occur simultaneously. During the monsoon
high humidity may persist for many days at a time alongwith
temperature ranging from 300C to 400C.

3.4

Altitude

3.4.1 Installation upto 1000 m above sea level.
3.5

Atmospheric condition

3.5.1 It may be assumed that the air is not normally heavily polluted
by dust, smoke, aggressive gases, vapors or salt spray.
However, at certain times of the year severe dust storms may be
experienced.
4

RATINGS

4.1

The standard ratings of the current transformers shall be as
follows:
i)

Type
designation

A

B

C

D

E

F

ii)

Normal system
voltage, kV

132

132

132

132

66

33

iii)

Rated voltage,kV

145

145

145

145

72.5

36

iv)

Rated normal
primary
current, Amps

v)

Rated
Secondary
Current, Amps
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400
1
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100

300
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5
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5

5

4

DHABEJI SPECIAL ECONOMIC ZONE

vi)

Rated
frequency, Hz

vii)

Rated
Secondary
Output, VA:

ELECTRICAL SPECIFICATIONS

50

50

50

a) Measuring
Core 1

15

15

15

15

15

15

b) Protective
Core 2

60

60

60

60

60

60

c) Protective
Core 3

30

30

30

30

30

30

d) Protective
Core

30

30

30

-

-

-

0.5

o.5

0.5

0.5

0.5

0.5

b)Protective
Core

10P

10P

10P

10P

10P

10P

ix)

Maximum
temperature
rise 0C

55

55

55

55

55

55

x)

Accuracy limit
factory for
protective core

20

20

20

20

20

20

xi)

Short time
current Rating,
kA
a) Thermal,
Ith

40

40

20

20

20

20

b) Dynamic,
Idyn

100

100

50

50

50

50

One minute
Power
frequency
withstand
voltage, kV rms

275

viii) Accuracy
Class:
a)Measuring
Core

xii)

xiii) Impulse
withstand
650
voltage, kV peak
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xiv) One minute
power
frequency
withstand
voltage, kV rms
Secondary
Windings
4.2
5.
5.1
5.1.1

5.1.2

ELECTRICAL SPECIFICATIONS

2

2

2

2

2

2

The accuracy Class as stipulated in sub clause 4.1, shall be
guaranteed at all specified ratios.
CONSTRUCTION REQUIREMENTS
General
The current transformers shall be single pole, oil filled, and selfcontained indoor type. Oil level indicator marked for 250C
shall be provided. The oil shall be class-I oil conforming to IEC296.
The current transformers shall be hermetically sealed.
If
bellows are used to accommodate oil expansion, they shall be
made of a suitable grade of stainless steel. A suitable device for
indicating the position of the bellows shall be provided.

5.1.3

To obtain multiple ratios it is permissible to provide series
parallel connections of the primary winding.
Where such
arrangements are provided, it shall be possible to connect the
primary windings externally to change the ratios, and the
interior of the transformer should remain sealed.

5.2

Temperature Rise
The temperature rise of the current transformers under
conditions specified in IEC shall not be more than 550C. The
reduction of 10 degree centigrade is specified due to high
ambient temperature.

5.3

Painting

5.3.1

All exposed metallic parts shall be painted except where
painting will interfere with the normal operation of the
equipment. Where surface is left unpainted for mounting
purposes they shall be suitably protected to prevent rusting
during storage and ocean transport.
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5.3.2

After surface preparation and cleaning of all surfaces to be
painted, the surfaces not in contact with oil shall be painted
with two coats of an epoxy primer containing red lead, zinc or
aluminum. The surfaces shall be finish coated with two coats
of enamel applied to provide a uniform smooth surface free from
blemishes.

5.3.3

The interior and exterior surfaces of the current transformers
shall be given manufacturers’ standard finish before shipping
but a dull grey colour finish shall be preferred. A very light
colour or aluminum paint shall not be used.

5.4

Housing and Tanks

5.4.2

The complete assemblies shall form sealed enclosures capable
of sustaining full pressure developed within housing or tank,
either above or below atmospheric, under normal conditions of
operation. The winding and bushings shall be hermetically
sealed to prevent the entrance of moisture or leakage of the
dielectric when the current transformer is installed or when
under transportation.

5.5.

Bushings.

5.5.1

Bushings shall be wet process porcelain, homogeneous, free
from laminations, cavities or other physical flaws and shall be
well vitrified, tough and impervious to moisture. Bushings shall
be of glazed brown colour. All bushings shall be so designed
that there will be no undue stress on any parts due to
temperature change. Fittings made of steel shall be galvanized.

5.5.2

Certain areas are subject to heavily polluted atmosphere and
insulation of bushings for installation in such areas shall have
an extended creepage distance from live to earth parts which
shall not be less than the following:
Rated Voltage

Min. Normal
Creepage Distance

Extended
Creepage
Distance

132kV

2400 mm

38 mm

66kV

1100 mm

1800 mm

33kV

550 mm

900 mm
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Primary Terminals
The size of primary terminals for type ‘A’ and ‘C’ current
transformers shall be 125 mm in length x 40 mm dia. For type
‘B’, ‘D’, ‘E’ and ‘F’ the terminals shall be 80 mm in length x 30
mm in dia.

5.7

Secondary Terminals
All secondary leads shall be brought to an outlet box near each
bushing and terminated in non split, current shorting type,
terminal block located in a weather proof case near the current
transformer base.
Provision shall be made for entry and
connection with 4 Core, 6 mm2, Copper Control Cables.

5.8

Earthing Terminals
Two number earthing terminals at diagonally opposite position
shall be provided. Each terminal shall be capable of carrying
full short circuit current and be suitable for accommodating 95
to 120 sq mm copper earthing lead.

6.

TERMINAL MARKING
The terminal marking for the current transformers shall be in
accordance with clause of IEC Publications.

7.

RATING PLATE MARKINGS.
The rating plate markings shall be in accordance with IEC
Publication as well as in accordance with current K-Electric Standards and
shall incorporate the data required for measuring and protective
current transformers in accordance with the latest clauses of
IEC Publications. The rated burdens and accuracy at all current
ratios shall be marked.

8.

TESTS

8.1

Routine Tests.
The following routine tests shall be made in accordance with the
latest IEC Publication as well as in accordance with current K-Electric
Standards for all ratios and at all taps:

i)
ii)

Verification of terminal marking, clause 14.
Power frequency test at primary windings, clause 15.
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Power frequency test at secondary windings, clause 16.

iv)

Over-voltage interturn test, clause 17.

v)

Test for accuracy in accordance with clause 30 and or clause 40
as applicable in case of metering or protective current
transformers.

8.2

Type Tests.
The following type tests shall be carried out in accordance with
the latest IEC Publications as well as in accordance with current KElectric Standards.
i)

Short time current test

ii)

Temperature rise test.

iii)

Impulse voltage test

iv)

Type test for accuracy for metering current transformers.

v)

Type test for
transformers.

vi)

composite

error

for

protective

current

Type test for instrument security current for measuring current
transformers.
The above type tests may be omitted if complete type test
reports for an identical transformer can be supplied to the
satisfaction of Engineer.

9.

DRAWINGS AND DESCRIPTIVE DATA

9.1

Tender Drawings.
The following information shall be furnished with the bid:

i)

The information listed in the schedule of clause 9.3 shall be
supplied with the drawing.

ii)

Detailed dimensional drawing of the current transformer also
showing the location of accessories, alongwith a list of components
and duly cross-referred with the drawing.

iii)

Sectional drawing of the current transformer indicating the inner
details.

iv)

Primary connections arrangement drawing.

v)

Secondary terminal box drawing

vi)

Drawing showing fixing arrangement of the bellows, if applicable.
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vii)

Drawing showing the method of sealing and attachment in case of
bellows also indicating material and endurance life.

viii)

Typical current error and phase displacement curves for the
standard burdens from 0 to 1.5 times rated secondary current for
metering current transformers.

ix)

Typical composite error curves from 0 to 20 times rated secondary
current for protective current transformers.

x)

Typical excitation curves for current transformers up to 20 times
the secondary rated current.

xi)

Resistance of the secondary winding for protective current
transformers.

xii)

The maximum allowable mechanical loads for:
a) Any one primary terminal in any direction.
b) Total resulting load applicable to top assembly in any direction
on primary terminals
c) Torque/ resulting torque in horizontal direction on primary
terminals.

xiii)

Technical catalogue in respect of the bushings.

xiv)

Installation, erection, maintenance and operation instruction
manuals.

xv)

For evaluation purpose, foundation drawings/ data such as static
dynamic forces, terminal load, along with typical foundation
drawing using RCC structure (if steel supports are not provided)
and steel support shall be provided using the soil bearing capacity
10 tons/ meter2 for Seismic and non-seismic zones separately
taking horizontal acceleration 0.2G for seismic zones. Design
calculations and guide lines for these shall be also supplied.

9.2

Approval Drawings

9.2.1

The approval drawings shall be supplied for approval after the
order is placed and before the manufacturing is started and these
shall include the following:

i)

All data and drawings asked for in clause 9.1 above.

ii)

Drawing and dimensional details of the terminal bolts.

iii)

Name plate drawing.

iv)

Connection diagram plate drawing.

v)

Drawing showing arrangement of fixing of base and grounding
screws.
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Large scale dimensioned sketches alongwith reproducible of the
current transformer showing the details of base and its fixing
arrangement on the steel and / or reinforced cement concrete
supporting structure.

vii)

Ten copies alongwith one set of reproducible of the installation
erection, maintenance and operation instruction books.

9.3

Schedule of General and Technical Data
The following information, as applicable shall be furnished with the
tender for each type of current transformers:

1) Designation

______________________

2) Type

______________________

3) Manufacturer

______________________

4) Design test Certificate
i) Issuing Institute

______________________

ii)Number and date

______________________

5) Rated Voltage

kV

______________________

6) Rated frequency

Hz

______________________

7) Rated normal primary current

A

______________________

8) Rated Secondary current

A

______________________

9) Rate secondary output:
i)

Measuring core (1)

VA

______________________

ii)

Protective core (2)

VA

______________________

iii)

Protective core (3)

VA

______________________

VA

______________________

iv)

Protective core (4)

10) Ac curacy Class:
i) Measuring core

_______________________

ii) Protective core

_______________________

11) Accuracy limit factor

_______________________

12) Continuous thermal
Current rating

A

_______________________

13) Short time current ratings:
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i) Thermal (Ith)

kA

_______________________

ii) Dynamic (Idyn)

kA

_______________________

14) The minimum guaranteed
instrument security factor
for metering current
transformer

_______________________

15) Power frequency withstand
voltage

kV

_______________________

16) Impulse withstand
voltage

kV

_______________________

Sec

_______________________

17) Impulse wave
18) Resistance of secondary
winding

Ohm _______________________

19) Mechanical loads of
Primary Terminals:
i) Dynamic load
ii) Static load

N

_______________________

N

_______________________

20) Material of bellows, if
applicable

_______________________

21) Minimum height

mm

_______________________

22) Minimum phase spacing

mm

_______________________

23) Minimum clearance

mm

_______________________

24) Minimum creepage distance

mm

_______________________

25) Size and section of terminal
bolt (attach drawing)

mm ____________________

26) Wight per pole

kg

___________________

27) Weight of oil per pole

kg

___________________

28) Type of oil and reference
Specifications.

EA Consulting Pvt Ltd
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29) Oil density at 250C

gm/ml __________________

30) Oil viscosity at 250C

cs

__________________

30) partial discharge level

cs

__________________

partial discharge level

10

Fixing
For fixing the current transformers on RCC columns or on steel
support structures, the base of C.T with four holes and
hole
to hole distance 450mm shall be provided

11

Packing
In every packing for shipment one No. installation, erection,
maintenance and operation instruction book enclosed in a
water proof polyethylene material shall be provided.

EA Consulting Pvt Ltd
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FABRICATION OF STEEEL STRUCTURES
1

STEEL

1.1

In fabricating structures the contractor shall use structural steels having
chemical composition and tensile properties as specified. The steel shall
be made either by open hearth, basic oxygen or electric furnace process.

1.2

Requirement

2.2.1

Chemical Composition

1.2.1.1

The steels shall conform to the following chemical composition.
Element

Carbon
Manganese
Phosphorus Max.
Sulphur Max
1.2.1.2

Composition Percent
Mils Steel
High
Tensile Steel
0.32
0.20
0.85
1.35
0.04
0.04
0.05
0.05

The contractor may propose structural steel conforming to latest
applicable industry standards specification and recommended practices
having different chemical composition provided such steel has the yield
point and min. elongation as specified in clause 2.2.2. In this case approval
has to be taken for the type and specifications of steel. following
information shall be supplied by the Contractor:
Ultimate tensile strength
Minimum Guaranteed yield strength
Minimum elongation
Detail of test piece
Chemical Composition

2.2.2

Tensile Properties
The steels shall conform to the requirements as to tensile properties
prescribed below:
Element

EA Consulting Pvt Ltd

Composition Percent
Mils Steel
High
Tensile Steel
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Tensile strength
kg/mm2
Minimum
Maximum
Yield points kg/mm2
Minimum
Elongation in 200mm
guage length percent,
minimum
Upto 8mm thickness
Over 8mm thickness
2.2.3

ELECTRICAL SPECIFICATIONS

40
56

50
80

26

35

16
20

15
18

Bend Test Requirement
The steels shall withstand the following Bend Test Requirements.
Type of material

Mild Steel
Phosphorus Max.
2

Thickness of
Material
Upto 25mm
Upto 25mm

Ratio of bend
diameter to thickness
for specimen
1
2

NUTS AND BOLTS
All bolts and nuts shall be made from mild steel and shall be of size M 16.
The bolts shall be provided with one flat washer under each nut.
Washers shall not be less than 5mm thickness and only one thickness of
washer shall be used. The diameter of the washer hole shall be 1.5mm
larger than the bolt diameter and the outside diameter of washer shall not
be less than 1.5mm larger than the diagonal of the nut. Al connection
bolts, nuts, lock nuts and washers shall be furnished in excess of actual
number required in quantity at least 5% greater than actual requirements
sufficient to compensate for normal field losses.

3

FABRICATION

4.1

All fabrication shall be performed according to approved drawings in a
thorough and workman likes manner in accordance with the best practice
of a modern shop. All structural material shall be straight and cleaned of
all rust and dirt before being laid out or worked in any manner. Necessary
straightening shall be done in a manner that will not injure the material.
Sharp kinks or bends shall be a cause for rejection.

4.2

In shearing and punching only sharp dies and punches shall be used,
shearing and punching shall be done to guage and no variation in length
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shall be allowed except where otherwise noted on the shop detail drawing.
No variation shall be allowed in a group or cluster of holes, and the centre
to centre distance between the end holes in a piece shall not vary more
than 1 mm.
4.3

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

4.4

Welding
All welding shall be performed in accordance with the latest edition of the
“Code for Arc and Gas Welding in Building Construction,” as formulated
by the American Welding Society. A shield-arc welding process shall be
used. All welds shall be as shown on the drawings and shall be made in
such a manner that residual shrinkage stress will be reduced to a
minimum.

4.5

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

4.5

Tolerances
Ease of assembling the structure in the field is of utmost importance. The
structure shall be so manufactured that all members carrying the same
marks shall be interchangeable when assembled. The structure shall fit
without undue pressing and no reaming or drifting of holes shall be
required. When erected, the structures shall not deviate from the vertical
by more than 1/300.
The Contractor shall be responsible for the correct fitting of all parts and
shall replace free of cost any defective materials discovered during
erection and shall pay all cots of the correction in the field of any errors
not previously discovered.
The cross sectional area or weight of each structural size shape shall not
vary more than 2.5% from the theoretical or specified amounts.

EA Consulting Pvt Ltd
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The permissible variation from dimensions for structural size steel shapes
shall not exceed the prescribed limits in ASM A6.
4

GALVNIZING

4.1

After all the shop work is complete, all structural material, shall be hot tip
galvanized. Prior to galvanizing the material shall be drilled, punched, cut
or otherwise fabricated as required, freed from burrs, cleaned and
thoroughly prepared, so that the zinc coating shall be adherent, dense,
smooth, continuous and uniform. It shall be also be completely free from
lumps, blisters, uncoated or porous spots, black spots, dross, flux or any
other imperfection. All structural steel warped by the galvanizing process
shall be straightened by re-rolling or pressing. The material shall not be
hammered or otherwise straightened in a manner, which may injure the
galvanized coating.
All bolts and nuts shall be hot dip galvanized including threaded portions.
Nuts shall have finger tight fit on bolts and develop the full strength of
bolts.

4.2

Brittleness
All necessary precautions shall be taken in the composition of steel and in
its fabrication and preparation for galvanizing to prevent embrittlement of
any item or parts of items including bolts and nuts.

5

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

6

TESTS

7.1

Manufacture’s Tests
The manufacturer shall select two samples from each heat to carry out the
following tests to satisfy himself that the products comply with the
specification.

7.1.1

For Sections and Plates
1.
2.

EA Consulting Pvt Ltd
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Bend Tests

For Nuts and Bolts
1.
2.
3.
4.
5.
6.

Proof Load test
Ultimate Tensile Strength test
Ultimate Tensile Strength test
under eccentric load
Cold bend test
Hardness test
Galvanizing test

|
|
|
|
|
|
|

According to
ISO 898-1
(Grade 5.8)

The manufacturer shall maintain a record of tests carried out by him for
examination by Inspector.
7.2

Acceptance Tests
The following acceptance tests shall be carried out.

7.2.1

For Sections and Plates
1.
2.
3.
4.
5.
6.
7.

7.2.2

Visual examination
Verification of dimensions and weights
Prototype tests
Chemical composition (Check analysis)
Tensile tests
Bend tests
Galvanizing test

For Nuts and Bolts
1.
2.
3.
4.
5.

Verifications of dimensions
Visual inspection
Proof load test
Ultimate tensile strength test
Galvanizing test

|
|
|
|
|

According to
Specification of
Utility company

The contractor shall render all necessary assistance to the Inspector in
carrying out above mentioned tests.

EA Consulting Pvt Ltd
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8.1

Chemical Composition

ELECTRICAL SPECIFICATIONS

To indicate adequately, the chemical composition of a heat or a lot, the
minimum number of samples selected to represent the heat shall be as
follows:
No. of Samples
50 tons or more
50 tons or less

2
1

If a piece fails to meet the requirement the lot shall be rejected.
8.2

Tensile Properties
Two tension and two bend tests shall be made from each heat and strength
unless the finished material from a heat and strength gradation is less than
50 tons, where one tension and one bend test will be sufficient. However
when material from one heat and strength gradation differs 9 mm in
thickness, one tension and one bend test shall be made from both the
thickness and the regardless of weight represented.
To tension and two bend tests shall be made on very finished shape for
every 10 tons.
If a test piece fails to meet the requirement the lot shall be rejected.

8.3

Assembly Test
One structure of each type shall be tested.

8.4

Galvanizing
The acceptance and rejection on the basis of galvanizing test will be
according to the specification of utility company.

8.5

Dimensional and Finish Defects
The number of sample units inspected shall be equal to the first sample
size given in Table-V. If the number of defective units found in the first
sample is equal to less than the first acceptance number, the lot shall be
acceptable. If the number of defectives found in the first sample is equal to
or greater than the first rejection number, the lot shall be rejected. If the no
of defectives found in the first sample is between the first acceptances and
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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 accumulated. If the cumulative number of defectives is
equal to or greater than the second rejection number, the lot shall be
rejected.
TABLE-V

Sample
size code
letters
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
8.6

Sample Sample
Size
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second

1
2
2
3
3
5
5
8
8
13
13
20
20
32
32
50
50

Cumulati
ve sample
size
1
2
4
3
6
5
10
8
16
13
26
20
40
32
64
50
100

Acceptan Rejection
ce
Number
Number
0
1
0
2
1
2
0
2
1
2
0
2
1
2
0
2
1
2
0
3
3
4
1
4
4
4
2
5
6
7
3
7
8
9

Nuts and Bolts
The sampling acceptance, and rejection of nuts and bolts will be according
to the specification of utility company.

8

TEST MEHODS

9.1

Visual Examination
The test samples shall be examined visually for the following:
The test samples shall be examined visually for the following:

EA Consulting Pvt Ltd
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Visual Examination
Examination
Material

Defects
Not as specified in relevant
clauses.
Not off the shape given in
relevant drawing.
Galvanizing
not
proper
presence of burrs, black and
bare
spots,
dross
and
projection.

Construction
Finish

9.2

Verification of Dimensions and Weight
The binding dimensions of the material shall be measured and weighed
and shall be as shown on the relevant approved drawings subject to the
tolerances given in clause 4.4.

9.3

Assembly Test
One structure of each type shall be assembled completely in the shop to
verify the dimensions and suitability for field erection. Reaming or unfair
holes shall not be permitted and only a reasonable amount of drifting will
be allowed in assembling. Poorly matching holes shall be cause for
rejection.

9.4

Chemical Composition Tests

9.4.1

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

9.4.2

Check Analysis

9.4.2.1

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

EA Consulting Pvt Ltd
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Carbon
Manganese
Phosphorus
Sulphur

Under the
Limit
.03
.06
-

ELECTRICAL SPECIFICATIONS

Over the
Limit
.04
.08
.01
.01

Under the
Limit
.03
.09
-

Over the
Limit
.04
.12
.01
.01

9.4.2.2

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

9.5

Tensile Test
The tests hall be performed in accordance with ISO-82.

9.6

Bend Test
The bend test specimens shall stand being bent cold through 80 deg.
without cracking to an internal diameter of the specimen as prescribed in
clause 2.2.3.

9.7

Galvanizing Test

9.7.1

This test shall be carried out on all serious parts complying with the
following requirements.
1.
2.
3.
4.

Weight of zinc coating
Uniformity of zinc coating
Adherence of zinc coating
Embrittlement tests

9.7.2

Test samples for determination of compliance to the tests specified shall
be performed and shall be taken from each lot. The lot shall consist of a
quantity as specified in the relevant specification.

9

PACKING

10.1

All material shall be suitably packed to final destination. Heavy pieces
such as legs and large cross arm members may be packed separately or in
bundles of not more than 1000 kg. with all pieces in the bundle having the
same mark of the same structure. All bundles of angles shall be securely
fastened at three or more locations with galvanized steel binding straps not
smaller than 1x20 mm of 1350 kg tensile strength.

10.2

All small pieces such as bolts, washers, pates and other small fittings shall
be packed in strong wooden boxes with a gross weight of 50 to 100 kgs.
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The boxes should be strong enough to withstand rough handling. Bolts of
different sizes and lengths shall be packed in separate bags before boxing.
Groups of packages or bundles may be packed in the same wooden boxes.
In general, separate packages less than about 50 kg each should not be
used.
10

DRAWINGS

10.3

The contractor will be supplied with single line diagram indicating the
various dimensions, angle sizes used, sizes of bolts used, type of steel and
various standards/process to be followed for fabrication and galvanizing of
the structure.

10.4

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

11.2.1

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

11.2.2

Erection Drawings
Erection drawings showing each member with its identification mark,
location and position of the outstanding leg of angles, number and size of
connection bolts and all erection details.

11.2.3

Footing Installation Drawings
Footing erection drawings showing each member with its identification
mark and number and size of connection bolts, and all dimensions
required for the proper setting and positioning of anchor bolts or stub
angle footings with relation to the centre, of the structure.

11.2.4

Bills of Material
Bills of material for each tower shall show the quantity, kind, size, length,
weigh and assembly mark for each member, including bolts, washers,
plates and all fittings complete for each structure.

EA Consulting Pvt Ltd
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132/11Kv POWER TRANSFORMERS
1.

SCOPE

1.1

This specification describes three-phase, mineral-oil-immersed, core type power
transformers suitable for outdoor installation under the service conditions
mentioned herein.

1.2

It covers the transformers of the following ratings:
1. 132/66/11.5kV, 31.5/40MVA
2. 132/11.5kV, 31.5/40MVA
3. 132/11.5kV, 20/26MVA
4. 132/34.5kV, 10/13MVA
5. 132/11.5kV, 10/13MVA
6. 66/34.5kV, 10/13MVA
7. 66/11.5kV, 10/13MVA
The transformers shall be of the conservator type and fitted with forced cooling
equipment, on-load tap changer and other accessories as described herein.

2.

REFERENCE SPECIFICATIONS

2.1

The transformer shall be supplied and tested in accordance with the following
International Electro-technical Commission Specifications as well as in
accordance with current K-Electric Standards amended to date.
IEC Publication 60076 – Power Transformers (Parts 1-5)
IEC Publication 60137 – Bushings
IEC Publication 60044-1 – Current Transformers
IEC Publication 60214 – On-load Tap changer
IEC Publication 60296 – Transformer Oil
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2.2

The definitions given in the above IEC Publications as well as in accordance with
current K-Electric Standards shall apply herein.

2.3

In case the requirements laid down herein differ from those given in the above
IEC Publications as well as in accordance with current K-Electric Standards in
any particular, the transformers shall comply with the requirements indicated
herein in regard to that item.

3.

SERVICE CONDITONS

3.1

The power transformers and all accessories shall be suitable for satisfactory
operation under the following service conditions.

3.2

Ambient Temperature
Maximum

50oC

Maximum

45oC

Mean in any year

30oC

Minimum
3.3

- 10oC

Relative Humidity
The relative humidity may range upto 100%. The maximum values of ambient
temperature and humidity, however, do not occur simultaneous. During the
monsoons, high humidity may persist for many days at a time, with temperature
ranging form 30oC to 40oC.

3.4

Altitude
Installations will be upto 1000 meter above sea level.

3.5

Atmospheric Conditions

3.5.1

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

3.5.2

Certain areas are subjected to heavily polluted atmosphere and insulation of
bushings for installation in such areas shall have an extended creepage distance
from live to earthed parts.
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3.6

Provision shall be made in the design of the transformer accessories and control
panels to ensure that proper operation is not impaired by vermin, insects, small
animals and birds.

3.7

Auxiliary Services

3.7.1

The AC supply for control and auxiliary circuits shall be as under:

Type of System

3-phase-4-wire, neutral
solidly earthed

Nominal voltage

240/415V

Limits of supply voltage which an AC
operating device or auxiliary equipment shall
be capable of operating correctly

+10%
-15%

Rated frequency

50Hz

Limit of frequency between which an AC
operating device or auxiliary equipment shall
be capable of operating correctly

48-51Hz

Initial symmetrical 3-phase short-circuit
current

15kA

One minute power frequency withstand
voltage for the auxiliary circuits

2000V

3.7.2

The DC supply for auxiliary circuits shall be 110V. The limits of variations are
plus 10 percent and minus 15 percent.

4.

RATINGS AND CHARACTERISTICS

4.1

General
The power transformers hall be self-cooled for ONAN rating, forced air cooled
for ONAF rating, self contained, equipped with conservators, radiators, on-load
tapchagners, transformer control & auxiliary panels and supplied complete with
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all other accessories specified herein and/or required for smooth normal operation
at site.
4.2
4.2.1

4.3
4.3.1

Ratings
The specified ratings and design data of the power transformers shall be in
accordance with Table-1 given herein.
Tolerances for the Guaranteed Values
Taping Voltages & Voltage Ratios
Tapping voltages of the tapped HV windings have been specified in Table-II
given herein. The voltage ratios at different taps, including the principal tap,
shall not vary be more than 0.5 percent of the specified value.

4.3.2

Impedance Voltage and Short-Circuit Impedance

4.3.2.1 The impedance voltage and short-circuit impedance at principal tap between HV
and LV windings of the transformers shall not differ by more than 10% of the
specified values. The short-circuit impedance at the extreme taps shall not differ
by more than +15% of the values guaranteed by the manufacturers in the
technical data schedule.

4.3.2.2 The impedance voltage between LV and tertiary windings of 132/66kV
transformers shall not differ by more than +15% or-10% of the specified value.
4.3.2.3 In case any of the impedance voltages or short-circuit impedance differs by more
than 5% of the specified/guaranteed value, the difference upto 5% shall be
ignored whereas a penalty at the rate of the capitalized costs of no-load losses
indicated in clause 11 per one percent of difference beyond 5% and upto 10%
shall be payable by the supplier. The transformers having difference of
impedance voltages or short-circuit impedance beyond 10% of the
specified/guaranteed value will be rejected.
4.3.3

Regulations
Voltage regulation, computed from the impedance volts and watts, may exceed
the guaranteed regulations at unity and 0.8 lagging power factor by no more
than 10%.

4.3.4

Losses
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4.3.4.1 The tolerance for total losses shall not exceed 10% of the guaranteed values. The
component losses may exceed the respective guaranteed values by upto 15%
provided the tolerance specified for the total loses is not exceeded.
4.3.4.2 A penalty at twice the rate of the capitalized costs of no-load and load losses
indicated in clause 11 shall be payable by the supplier for the losses in excess of
the guaranteed values.
4.4

No-load Current
The tolerance for the no-load current shall be 30% of the guaranteed value.

4.4.1

Rated Power
The high and low voltage windings on each transformer shall be assigned two
power ratings i.e., lower and upper as specified in Table-1. These ratings shall be
such that the transformer can deliver respective rated current under steady loading
conditions without exceeding the limits of temperature-rise specified in Table-1
and clause 4.9 at both the ratings. In the case of 132/66kV transformers, this
requirement must be met with the tertiary windings also loaded and supplying
rated kVA power to static capcaitors.

4.4.2

The power transformers shall be capable of being loaded upto 1.5 times the rated
value for intermittent overloading in accordance with IEC as well as in
accordance with current K-Electric Standards Loading Guide or its equivalent.
The ratings of bushings, on-load tapchangers and other auxiliary equipment shall
be such that they do not limit the application of such overloads.

4.4.3

Tappings
The tappings shall be provided on the high voltage windings. The tapping power
shall be equal to the rated power for connections on all tappings. The category of
regulations shall be constant flux regulation. The voltage range for which the
tappings are to be designed is specified in Table-1.

4.5

Operation at Higher than Rated Voltage

4.5.1 The transformer shall be capable of continuous operation at an applied voltage
equal to 110% of rated voltage or tapping voltage, if operating at tap other than
the principal tap, and at maximum frequency. At such high applied voltage, it
shall be capable of delivering continuously the rate current or tapping current, if
operating at a tap other than the principal tap except that, for applied voltages
greater than the system highest voltage the continuous current capability may be
lower than the rated values.
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4.5.2

The capability of the transformers for continuous operations at specified higher
voltage (110%) without exceeding the permissible temperature rise limit shall be
verified during temperature-rise tests.

4.5.3

The manufacturer shall determine the operating conditions under which the
maximum flux density will be attained in the core and shall state the maximum
flux density. The maximum flux density on higher voltage operation shall not
exceed 1.9 tesla according to the overvoltage operation data prescribed in clause
16.4 (item 11) of this specification.

4.6

Short-circuit Withstand Capability

4.6.1

The transformers shall be designed and constructed to withstand without damage
the thermal and dynamic effect of any external short-circuit at any terminal when
connected to a high capacity 132kV or 66kV system. The maximum symmetrical
short-circuit current in any winding is specified in Tabe-1 as a multiple of rated
current based on lower rated power for the winding.

4.6.2

The transformers may be subjected to frequent short-circuit/earth faults. The
transformers shall, therefore, be so designed as to cope with the particular service
conditions and shall withstand without damage the effects of the electromechanical forces arising under short-circuit conditions resulting from the
frequent short-circuit faults with the peak value of the asymmetrical current equal
to 2.55 times the rms value of the specified short-circuit current.

4.6.3

The transformers shall be capable of withstanding the thermal effects of the
specified short-circuit current for three seconds. The maximum temperature of the
windings calculated in accordance with the formula given in IEC Publication
60076-5 as well as in accordance with current K-Electric Standards shall not
exceed 250oC.

4.7
4.7.1

4.8
4.8.1

Tertiary Winding
A delta-connected tertiary winding shall be provided in 132/66kV transformers
which shall have voltage and power ratings as specified in Table-1. This rated
power shall be obtained with the other two windings also operating at rated power
under either cooling conditions. This requirement shall be met with a tertiary load
consisting of static capacitors.
Temperature-rise
The maximum ambient temperature is 50oC and as such the temperature rise of
windings, core and oil when tested shall not exceed the following:
a) Windings (measured by resistance)
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50oC

b) Top oil (measured by thermometer)

c) For core and other parts, the temperature-rise shall be such that in no case
the temperature should reach a value that will injure the core itself or
adjacent parts or materially affect the life of the transformer.
4.9

Insulation
The 132kV winding of 132/66kV transformers may be graded. The grading of the
insulation shall be such that the winding can meet the test voltage requirements
laid down in Table-1. All other windings shall be uniformly insulated.

5.

ACCESSORIES

5.1

The transformers shall be provided with at least the following accessories,
a) Oil level indicators magnetic type,
(one each for main and OLTC conservators)
b) Oil temperature indicators
c) Winding temperature indicator(s)
(two for 31.5/40MVA transformers and one for others)

5.2

Temperature-rise of Accessories
For transformer accessories and their parts, the temperature-rise, when tested at
the most severe operating ratings shall not exceed the values given below. The
values shall be determined by the resistance method.
Insulation Class

Maximum Temperature-rise

Y

40oC

A

55oC

E

70oC

B

80oC

F

105oC

H

130oC

C

No limit
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The classification of insulting materials is according to IEC Publication 8.5.
5.3

Oil Level Indicators

5.3.1

Two oil level indicators shall be fitted one on each end of the conservator. The
indicators shall be of the magnetic type. Both the indicators shall be provided with
alarm contact for low oil level.

5.3.2

The indicators shall have a dark face dial with light markings and a light coloured
indicating hand. The diameter of the dial shall be about 150mm. The dial marking
shall show the oil levels corresponding to -10, 0, 15, 25, 35, 45, 55 and 90oC as
well as the high and low oil levels.

5.3.3

The words “Oil Levels” shall be marked on the dial or on a suitable name plate.

5.3.4

The alarm contacts shall be suitable for making or breaking 2A between the limits
of 24V to 250V AC or DC.

5.4

Oil Temperature Indicators

5.4.1

Two oil temperature indicators, one liquid type and the other of resistance type
shall be provided to indicate the top oil temperature.

5.4.2

The indicators shall have a dark face dial with light markings, a light coloured
indicating hand and an orange maximum indicating hand with provisions for
resetting. The diameter of the dial (inside bezel) shall be about 125mm. The dial
markings shall cover a range of 0 to 120oC. The words “Oil Temperature” shall
be marked on the dial or on a suitable name plate. The indicating dial shall be
mounted in the outdoor control cabinet.

5.4.3

The measuring element of the resistance type oil temperature indicator shall be
mounted inside a stainless steel tube.

5.4.4

Two separate sets of contacts, one to operate an alarm and the other to trip circuit
breaker, shall be provided with each indicator. Contacts shall also be provided for
control of fans and for remote indication. The contacts shall be wired and
connected to terminal blocks in the outdoor control cabinet. The contacts for fans,
alarms and trip shall be wired for use as alternate to the main scheme described in
clause 5.5. Necessary wiring diagrams shall be provided showing the scheme and
the changes required for the changeover.

5.4.5

The alarm and tripping contacts hall be adjustable to close between 60 to 120oC.
Both shall reopen when the temperature has fallen by not more than 10oC below
the preset value. The fan control contacts shall be adjustable to close at any
temperature between 50oC & 100oC and to reopen when the temperature has
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dropped by 15oC to 30oC. All contacts shall be conveniently adjustable and a
setting scale shall be fitted. They shall be accessible on removal of the cover.
Alarm and trip contacts shall be suitable for making or breaking 5A between the
limits of 24V to 250V AC or DC.
5.4.6

It shall be possible to move the pointers of the temperature indicators by hand in
order to test the tripping, alarm and cooling apparatus circuits. The working parts
of the instruments shall be visible through glass fronted covers.

5.5

Winding Temperature Indicators

5.5.1

The 10/13MVA and 20/26MVA transformers shall be provided with one
resistance type device for indicating the hottest spot winding temperature.

5.5.2

The device shall have a dial type indicators and a pointer to register the highest
temperature reached. Two separate sets of contacts, one to operate an alarm and
the other to trip the breaker, shall be provided. Contacts shall also be provided for
control of fans and for remote indicators. The dial marking shall cover a range of
0-13oC. The words “Winding Temperature” shall be marked on the dial or on a
suitable name plate.

5.5.3

A duplicate device (complete with current transformer) to the above shall be
provided for 31.5/40MVA transformers, the contacts being connected it parallel
with those of the first device.

5.5.4

The temperature indicator(s) shall be mounted in the outdoor centre cabinet.
There shall be provided a remote electrically operated separate indicator for
mounting on the transformer auxiliary panel in the centre room.

5.5.5

The alarm and tripping contacts shall be adjustable to close between 70oC to
130oC. Both shall reopen when the temperature has fallen by not more than 10oC
below the preset value. The fans control contacts shall be adjustable to close at
any temperature between 50oC & 100oC and reopen when the temperature has
dropped by 15oC to 30oC. All contacts shall be conveniently adjustable and a
setting scale shall be fitted. They shall be accessible on removal of the cover.
Alarm and trip contact shall be suitable for making or breaking 5A between the
limits of 24V to 250V AC or DC.

5.5.6

It shall be possible to move the pointers of the temperature indicators by hand in
order to test the tripping, alarm and cooling apparatus circuits. The working parts
of the instrument shall be visible through glass fronted covers.

5.5.7

Terminals, links and an ammeter shall be provided in the outdoor control cabinet
for each winding temperature indicator for:
a) Checking the output of the CT
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b) Disconnecting the heating coil from the CT secondary to enable the
instrument to be used as an oil temperature indicator.
5.5.8

A diagram and instruction plate embossed on the steel sheet for the above shall be
fixed in outdoor control cabinet. It shall be durable and non-corrosive. The
maintenance instructions shall include graphs or table showing the relationship
between current injected into the heating coil and the corresponding indicated
readings between no-load and full-load of the transformer.

5.6

Buchholz Relay
A buchholz relay shall be provided with isolating valves on either side. It shall be
designed to operate rapidly for internal transformer faults and shall be equipped
with two contacts, one for alarm and the other for tripping circuit breaker. The
alarm contact shall be set to operate from a low rate of gas evolution. The tripping
contact shall be operated from a high rate of gas evolution or oil movement such
as experienced from internal transformer faults or internal flashover.

5.6.1

Alarm and trip contact shall be suitable for making or breaking 5A between the
limits of 24V to 250V AC or DC.

5.7

Fans and Controls

5.7.1

The transformers shall be fitted with fans to meet the ONFA ratings. The number
of fans shall be such that full rating of the transformer can be obtained with 25%
of the fans not working. When the number of fans is four or less, the transformers
shall be capable of full output with at least one fan shutdown.

5.7.2

The fans shall be motor driven and of design suitable for continuous operation in
the service conditions specified. All necessary ducting shall be installed and shall
consist of galvanized steel sheet suitably stiffened by angles. The fan blades shall
be made of galvanized steel unless otherwise approved. Galvanized wire mesh
guards with mesh not greater than 20mm shall be provided over the blowers and
all moving shafts and coupling shall be guarded. It shall be possible to remove a
fan unit without dismantling of radiators or the supporting structures.

5.7.3

The motors for the fans shall be 3-phase AC operated. The output rating of the fan
motors shall be sufficient for the duty required. The temperature rise of fan
motors shall be such that the maximum permissible temperature for the motor
insulation is not exceeded under the service condition specified herein. This may
mean a reduction in the allowable temperature rise of 10oC and corresponding derating of motor output.
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5.7.4

Each fan, or a group of fans, shall be provided with a miniature circuit breaker for
protection and with an electrically operated contactor and will controls for starting
and stopping the motors by hand or automatically. It shall be possible to select
automatic or manual control. Selection for hand/automatic operation shall be
made at the transformer auxiliary panel.

5.7.5

The automatic starting of the fan motors shall be controlled from the contacts on
the winding temperature indicator described in clause 5.5. Contacts shall be
provided for remote indication of fan operation.

5.7.6

The control equipment shall be mounted in the outdoor control cabinet and all
wiring, conduit and cable boxes between the outdoor control cabinet and the fans
shall be provided.

5.7.7

An AC under voltage relay with contact closure upon the voltage failure
adjustable between 0.2 and 4.0 seconds shall be provided on each transformer to
actuate alarm of service power failure. The contact shall be suitable for operation
on ungrounded 110V DC service. This relay shall be located in the outdoor
control cabinet.

5.8

Transformer Auxiliary Panel

5.8.1

Each power transformer shall be supplied with a transformer auxiliary panel for
remote control and at least the following equipment shall be mounted on the front
of the panel:
i)

Tap position indicator

ii)

Oil and winding temperature remote indicators

iii)

Switches/push buttons for manual raise/lower of tap changer taps

iv)

Indicating lights for “tap changer in progress”, “raise/lower” of tap
changer taps

v)

Selector switch for individual/parallel operation of transformer tap
changers

vi)

Switches/push buttons for manual operation of cooling fans from
remote

vii)

Indicating lamps for indicating operation of each fan or group of fans

viii)

Selector switch for selecting operation of cooling fans i.e., local
remote and automatic

ix)

Automatic voltage regulator, if specified in the tender enquiry

x)

Emergency stop switch for tap changer

EA Consulting Pvt Ltd

13

DHABEJI SPECIAL ECONOMIC ZONE

ELECTRICAL SPECIFICATIONS

5.8.2

The transformer auxiliary panels shall be dimensioned 600mm (W) 600mm (D)
and 2200mm (H) and wired and constructed as specified herein. It shall have a
single leaf hinged door at the rear. The instrument shall have a scale length not
less than 125mm. Rear mounted auxiliary relays and devices shall be mounted at
right angle to the panel and be a situated that they shall not interfere with or
prevent free access to wiring.

5.8.3

Panels will be made from steel sheet of minimum 2.3mm thickness with edges
formed into a rectangular pattern or welded to steel shapes so that each section is
rigid and self supporting. Cutouts for relays, meter instruments and accessories
shall be cold punched. All interior and exterior surfaces of panels, tops, sections
and doors shall be thoroughly cleaned rust and scale before applying a rust
inhibitor primary coat of paint.

5.8.4

Unfinished concealed surfaces will not be accepted. Interior and exterior surfaces
shall be finished with several coats of thick drying lacquer or paint with a dully
grey-green color. Minimum thickness of the paint shall be 0.1mm.

5.8.5

The auxiliary panel will be completed assembled, wired and tested at factory. The
schematic wiring of the panel shall be provided on a plate stainless steel or brass
fixed on the panel in a visible position. The markings on the plates shall be
indelible and marked by engraving shipment will be as a complete unit except that
certain components may shipped un-mounted to ensure safe delivery.

5.8.6

Wiring between devices and terminals blocks shall be carried in troughs in neatly
formed packs which shall be tied or otherwise secured at frequent intervals to
prevent undue stress on equipment or connections. Connections across portions
which are hinged or otherwise moveable shall be made with flexible wire, formed
to distribute the bending motion. No connections shall be made with wire smaller
than 2.5 sq mm, except to annunciator relays or to similar miniature devices
where use of smaller flexible wiring is indicated. Ends of each wire shall be
identified by a machine lettered permanent fiber or plastic labels securely attached
to the conductor stacking of wires on terminals will not be permitted.

5.8.7

Terminal blocks shall be mounted at an easily accessible position approximately
300mm from the base and shall be equipped with barriers, terminal strips and
color coded strips. The AC and DC circuits shall be physically segregated in
groups. The AC 240/415V circuit terminals will be fitted with non-inflammable
transparent plastic covers to prevent accidental contact with live parts. Each
incoming and outgoing conductor shall be connected to an individual terminal.
Each terminal block shall have an individual marking strip which shall be
machine lettered or engraved with the circuit designation of the terminals which
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shall also be shown on the wiring diagrams. One spare marking strip shall be
provided for each terminal block.
5.8.8

All metallic cases of control and indicating devices shall be provided with an
accessible copper tail to facilitate connection by means of bare copper conductors
of not less than 2.5 sq mm section to the nearest earth bar.

5.8.9

If specified in the tender enquiry, the auxiliary panel shall be equipped with
automatic voltage regulator along with its ancillary equipment suitable for
operation at the auxiliary P.T. voltage of 110V and CT secondary current of 5A.
The panel shall be completely wired for parallel operation of transformers. The
out-of-step lockout and signaling relays shall be provided.

5.9

Outdoor Control Cabinet

5.9.1

A sheet steel, vermin-proof, vibration free, well ventilated and weather proof
cabinet, constructed generally as specified above, shall be provided for the
transformer ancillary and control apparatus. It shall be mounted on the
transformer.

5.9.2

The cabinet shall be divided into separate compartments for accommodation of:
i)
ii)

iii)

Oil and winding temperature indicators and ancillary equipment
Control and protective gear for the cooling apparatus including circuit
breaker in the incoming circuit capable of carrying and breaking the
full load current of all fan motors.
Terminal boards and gland plates for all alarm/trip contacts
accessories, terminal leads of the tapchanger and the AD/DC incoming
and outgoing cables. All the terminals shall be properly labeled.

5.9.3

All instruments and equipment shall be mounted on panels and back of panel
wiring shall be used. Each compartment shall preferably have separate access
door. The door shall have lift-off type hinges and fastened by handles with
provision for locking. The door of the temperature indication compartment shall
be provided with glaze windows of adequate size for observing temperature
indication equipment.

5.9.4

It shall be possible to remove the temperature indicators from the pan without the
necessity of passing the connecting leads and the capillary tubes through the
various compartments.

5.9.5

Identification labels shall be provided on the outside of the control cabinet doors.
The schematic wiring of the control cabinet shall be provided on plate of stainless
steel or brass fixed on the cabinet in a visible position. The markings on the plate
shall be indelible and marked by engraving.
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5.9.6

All wiring and cables installed on and around the side of the transformer and
connections from the accessories to the outdoor control cabinet shall withstand
inclement weather conditions for entire life of power transformer and enclosed in
metallic conduits or raceways. The conduits may be rigid or flexible. The cables
shall conform to NTDC specification P-100 with the exception that these shall be
without copper screen.

5.9.7

Lighting arrangements and thermostatically controlled heathers shall be provided
for the outdoor control cabinet.

5.10

Lifting, Moving and Jacking Facilities

5.10.1 Lifting Facilities
Lifting eyes shall be provided for lifting the cover alone in case the latter is
separable from the core and coil assembly. Adequate facilities shall be provided
for lifting the core and coil assembly from the tank.
Lugs for lifting the complete transformer shall be provided. The bearing surface
of the lifting lugs shall be free from sharp edges and each lifting lug shall be
provided with a hole having a minimum diameter of 20mm for guying purposes.
5.10.2 Moving Facilities
The base of the transformer shall have members forming a rectangle which will
permit rolling in the directions of the centre lines of the segments.
The points of support of these members shall be so located that the centre of
gravity will not fall outside these points of supports for a tilt of the base of 15%
or less from the horizontal, with or without oil in the transformer or in the tap
changer compartment.
Bidirectional flanged rollers shall be provided on power transformers. Unless
otherwise specified, the gauge shall be 1676 mm in both directions. Blocking
devices for the rollers shall be provided. Provisions shall be made on or adjacent
to the base for pulling the transformer parallel to either side.
5.10.3 Jacking Facilities
Jacking facilities shall be located near the outer ends of the base. The jacking pads
or lugs shall be so designed that the lifting member of jacks of suitable capacity
can be inserted when the transformer is completely assembled.

5.11

Conservator
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5.11.1 The transformers shall be provided with conservators complete with sum and
drain valve and having a capacity of not less than 7.5% of the total cold oil
volume in the transformer and radiators.
5.11.2 If the sump is formed by extending the feed pipe inside the conservator this
extension shall be for at least 75mm. The minimum indicated oil level shall be
with the feed pipe covered by not less than 15 mm depth of oil. The indicated
range of oil levels shall correspond to average temperatures from -10oC to 90oC.
5.11.3 Two oil level indicators as specified in clause 5.3 shall be provided, one each end
of the conservator.
5.11.4 One end of the conservator shall be removable for cleaning purposes the drain
valve shall be so situated that the conservator can be completely emptied when
mounted as in service.
5.11.5 The pipe from the transformer to the conservator shall be of at least 75 mm inside
diameter and shall rise at an angle of from three to seven degrees to the
horizontal. A valve shall be provided at the conservator to cutoff the oil supply to
the transformer.
5.11.6 Each conservator vessel shall be fitted with a silica gel dehydration breather of
adequate size, the silica gel container being mounted approximately 1.5m above
ground level and arranged so that the tinted crystals may be easily observed. The
breather bottom shall be equipped with a glass bowl containing oil to prevent the
moisture from penetrating silica gel when the transformer is not ‘breathing’ and to
give a visual indication in the form of air bubbles during breathing process.
5.12

Drain and Filter Valves

5.12.1 The transformers shall be fitted with the following valves:
a) One drain valve of adequate size so situated that the tank can be drained of
oil as far as practicable. The size of the valve shall be 75 to 100 mm dia
for smaller transformers but shall be greater as required for the larger
transformers.
b) Two filter valves of about 40mm dia, one at the top and other at the
bottom of the tank, diagonally opposite to each other for connection to the
oil circulating system. The flanges shall have four holes on a bolt circle
diameter of 110 mm. The hold size shall be 14mm.
c) Devices of 20mm dia for sampling the oil at the bottom and middle or top
of the tank but independent of he specified filter valves and situated so as
to be readily accessible with the transformer live and in service.
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d) Globe valves shall be provided on each side of the buchholz, relay. The
coupling of the valves shall be made by means of flanges for easy
replacement of the relay.
5.12.2 All valves opening to atmosphere shall be fitted with blank flanges. All valves
shall be of iron body with bronze or stainless steel trim. They shall be the globe or
other approved type. Means shall be provided for locking the valves. Each valve
shall be provided with an indicator clearly showing its position. Manufacturer’s
catalogue/literature shall be submitted the bid and for approval before installation.
5.13

Pressure Relief Devices
One or two pressure relief devices as necessary and suitably located shall be
provided for rapid release of any dangerous pressure within the transformer. The
device shall operate at a pressure less than the test pressure of the tank and the
outlet shall be arranged to face away from the bushings as well as adjacent
transformer or other equipment. If a diaphragm is used, it shall be of approved
material, permanently resistant to strong sunlight.

5.14

Earthing Terminals
Two earthing terminals each capable of carrying for thirty seconds the full low
voltage current shall be provided, with provision for fitting to any of the bottom
four corners of the tank, to suit local earthing arrangements. They shall be
suitable for 95 to 120 sq mm standard copper earthing lead.

5.15

Inspecting Facilities

5.15.1 Adequate facilities shall be provided for inspection, testing and carrying out
minor repairs in the interior of the transformers when assemble without draining
the oil complete. Such facilities shall include at least two handholes on the top
cover to afford easy access to lower ends of the bushings, terminals, the upper
portion of the coils and permit replacement of auxiliaries without removing the
tank cover or untanking. Suitably sized and located manhole(s) shall be provided
for the inspection of tap-changer.
5.15.2 The smallest dimensions of handhole and manhole shall be about 300mm and
800mm respectively or as approved. The covers shall have adequate handles to
facilitate lifting.
6.

BUSHINGS AND BUSHINGS CURRENT TRANSFORMERS

6.1

Bushings

6.1.1

The 132, 66 & 34.5kV bushings shall be oil filled or of the condenser type and
shall be manufactured and tested in accordance with the IEC Publication 60137.
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The 11kV bushings shall be of the following types in accordance with German
Standard DIN 42533 and drawing No. PDW/DF-372.
For 10/13MVA transformer and
31.5/40MVA Transformer tertiary

Type DT20Nf1000

For 20/26MVA transformer

Type DT20Nf2000

For 31.5/40MVA transformer

Type DT20Nf3150

6.1.3

Neutrals of star-connected windings shall be brought out through cover mounted
bushings. The 11, 34.5 & 66kV neutral bushings shall be the same as the
corresponding line terminal bushings. The 132 kV neutral bushings shall be as
specified for the 66kV line terminals.

6.1.4

All bushings shall be wet process porcelain, homogeneous, free from laminations,
cavities or other physical flaws and shall be well vitrified tough and impervious to
moisture. Bushings shall be glazed, brown colored. Fittings made of steel shall be
galvanized.

6.1.5

The bushings shall be cover mounted and located to develop their full insulation
and impulse strength between bushing terminals and earthed metal parts. The
impulse and power frequency withstand test voltage for the windings specified in
Table-1 shall be applicable also for the corresponding bushings.

6.1.6

The bushings for transformer to be installed in locations with polluted atmosphere
shall have extended creepage distance as specified in clause 6.1.8.

6.1.7

The dimensions of 132, 66 & 33kV bushings shall be generally in accordance
with drawing No. EW/FD-393.

6.1.8

The minimum creepage distance from line to earthed parts shall be as follows:
Rated
Voltage
(kV)

Max. System
Voltage
(kV)

Normal
Creepage
(mm)

Extended
Creepage
(mm)

132

145

2900

3800

66

72.5

1450

1800

34.5

36

720

900

11.5

12.5

240

350
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6.1.9

Arcing horns shall not be fitted on the bushings unless specified in the
tender/enquiry.

6.2

Bushings Current Transformers

6.2.1

The bushing type current transformers shall be provided as and when specified in
Table-1. They shall be manufactured and tested in accordance with IEC
Publication 185 and particulars listed in Table-1.

6.2.2

All secondary leads shall be bought to an outlet box near each bushing and
terminated in non-split current shorting type terminal blocks located in control
cabinet.

6.2.3

Short-circuit Withstand Capability
The current transformers shall have short-circuit withstand capability as give in
clause 4.7 herein.

6.2.4

Terminal Marking
The terminal markings for the current transformers shall be in accordance with
IEC Publication 185.

7.

TRANSORMER OIL

7.1

A sufficient quantity of oil shall be supplied with each transformer for its filling to
proper level. Insulating oil shall be straight run mineral oil obtained from
fractional distillation of crude petroleum, refined specially for use as insulting and
cooling medium in oil immersed transformers. It shall be free from water,
sediments, foreign material, PCB and petroleum fractions which may be injurious
to equipment or to any of its components, such as insulation, paint, varnish and
metallic or other parts.

7.1.1

The transformer oil shall be un-inhibited oil conforming to IEC-60296 and shall
be free from synthetic additives of all types.

7.1.2

The transformer shall be suitable for use with the oil specified above and for
satisfactory service shall not required oil of dielectric strength above 40kV, when
tested with 2.5mm standard gap.

8.

ON-LOAD TAPCHANGER

8.1

General
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8.1.1

The on-load tap changer shall be of the vacuum type design vessel fitted inside
the transformer tank, motor operated mechanism and controls in accordance with
IEC Publication 60214 and particulars described herein.

8.1.2

The on-load tap changer shall have current rating as specified in Table-1 and be
suitable to withstand mechanical and thermal stresses referred in clause 4.7. At all
taps of the on-load tap changer, the transformer winding shall be capable of
withstanding the impulse test voltage and the power frequency test voltage
specified in Table-1. It shall be suitable for continuous operation in conjunction
with an automatic voltage regulating relay.

8.1.3

The tenderer shall indicate in his tender the name of the manufacturer and obtain
specific approval prior to the selection of the on-load tap changer for installation
in the transformer.

8.2

Construction

8.2.1

The on-load tap changer shall permit high speed changeover with long life span,
high switching and short-circuit performance and shall be mechanically robust.
The spring operated energy stored diverter switch shall transfer with rapid action
the power circuit from one tap to the next while two adjacent taps are bridged,
without the possibility either for portion of the transformer winding to be shortcircuited, except through the current limiting resistors or open circuited. The main
contacts shall be faced with suitable alloy for extending their working life.

8.2.2

Diverter components shall be easily renewable. The diverter switch shall be
enclosed in a separate oil-filled vessel fitted with drain valve, oil level indicator,
relief vent and a gas alarm relay of suitable type and design with tow contacts.
The connection of this separate oil-filled vessel to the conservator shall be via an
easily replaceable filter such that fouled oil can be tapped off while the
transformer is in service and is automatically replaced with fresh oil from the
conservator or alternatively the conservator may be divided into two
compartments separated by a filter for connection to the main tank and the tap
changer compartment.
The diverter switch vessel should be made of non-hygroscopic and noninflammable materials preferably of glass fiber reinforced epoxy or materials of
equivalent characteristics.

8.2.3

An operator counter shall be provided to register the accumulated number of tap
changes performed.

8.3

Controls

8.3.1

The tap changer shall be remote controlled manually from the transformer
auxiliary panel. It shall also be possible to operate the tap changer locally. A
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local/remote switch shall be provided in the tap changer control cabinet to select
the point of operation. A crank for hand operation of the drive mechanism in case
of AC supply failure shall also be provided. It shall be electrically interlocked to
prevent operation of the motor while the hand crank is engaged.
8.3.2

Provision shall be made for automatic control of the tap changer by means of
automatic voltage regulator installed on the auxiliary panel.

8.3.3

The motor drive control shall follow the step by step principle i.e., after
energization, the switching operation is automatically and irrevocably
accomplished. If after a voltage dropout during the running time of the motor
drive, the voltage is present again the motor drive automatically shall restart in the
direction in which it had previously started. A safety connection shall be provided
to interrupt the supply voltage in case of false phase sequence.

8.3.4

The tap changer shall be equipped with an emergency stop switch Mechanically
operated electric limit switches and mechanical stops shall be provided in the
driving mechanism to prevent over-travel beyond the maximum raise and lower
positions.

8.4

Positions Indicators
Two positions indicators shall be provided, one installed on the transformer
auxiliary panel and the other in the motor drive unit mounted on the transformer.
The remote indicators shall be fitted with adjustable maximum and minimum
indicating stops. The local indicator shall be so located that it can be read while
operating the tap changer. The remote indicator shall be of the serve type. The
position indicators shall be marked as follows:
The principal tap shall be marked on the dial centre line and shall be indicated by
the letter N. The range for raising the voltage of the winding with respect to the
HV winding shall be on the right hand side of the dial and this range shall be
marked with an arrow and the letter R. The lower range shall be correspondingly
be on the left side and marked with the letter L. The tap position numbers shall
also be marked on the dial smaller figures. The markings shall correspond to the
tap numbers given on the rating plate.

8.5

Housing
The control equipment and the drive mechanism shall be housed in a sheet steel or
cast aluminum, vermin proof, well ventilated weather and corrosion proof cabinet.
The doors shall have lift-off type hinges and fastened by integral handles with
provision for locking. Identification labels on the outside of the doors shall be
provided.

9.

CONSTRUCTION REQUIREMTNS
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9.1

Transformer Tank

9.1.1

The active part shall be housed in a conventional type tank other than bell type.
Tank shall be of electrically welded mild steel construction suitably stiffened and
braced to prevent distortion or damage under service conditions or during
transport by road, rail or sea or when the complete transformer in the tank and
filled with oil is lifted by crane or jacks.

9.1.2

The tank shall be thoroughly oil tight and be capable of withstanding, when
empty, a vacuum of 720mm of mercury and a pressure of 0.4kg/sq cm additional
to that present when completely filled with oil at a head equivalent to that
imposed by the conservator in service when the oil temperature if 75oC.

9.2

Tank Cover

9.2.1

Tank cover shall be of adequate strength to prevent distortion when lifted and
shall be provided with specified inspection openings and pockets for oil and
winding temperature indicators. Protection shall be provided for capillary tubes
for oil/winding temperature indicators.

9.2.2

The cover design shall be such as to ensure the elimination of all air pockets
during the oil filling operation. The connections between the cover and
conservator shall be placed so as to ensure positive operation of the buchholz
relay upon the formation of gas or sudden movement of oil. The inside of the
cover shall present the minimum obstruction to the passage of gas bubbles to the
buchholz relay. Water shall not accumulate on the outside surfaces.

9.2.3

The joints between tank and cover and the handhole/manhole joints shall be
provided with suitable flanges, sufficient and properly place bolts and gaskets.
Gaskets between metal surfaces shall be set in grooves or held in position by
retainers so arranged that all parts are bolted metal to metal. The gaskets shall be
made of resilient material which will not deteriorate under the action of hot oil
and will remain oil tight. The tenderer shall supply complete information about
the material of the gasket and the method of installation and compression control.

9.2.4

IN case of power transformer of 10/13MVA, it will be obligatory on part of the
manufacturer to construct transformer cover in a manner that it can be separated
from the transformer tank without core and winding as and when required. For
transformers beyond the above capacity, it would be the option of the
manufacturer to provide either transformer cover as integral part of the core and
winding or provide separable cover. In either case however, a bell type cover shall
not be offered and accepted.

9.3

Transformer Core
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9.3.1

Transformer core shall be made of high grade, non-ageing, cold-roller electrical
silicon steel. Laminations shall have low losses and high permeability. After the
laminations are cut and sharp projections removed they shall be annealed to
relieve shearing stresses. All laminations shall be machine coated to ensure a thin
uniform coating. The coating material shall be heat resistant, inert to the action of
the hot oil and shall be baked. The core shall be rigidly clamped with insulated
clamping bolts, or other approved method, into a one piece steel structure which
will retain shape under the most severe stresses encountered during shipment and
handling and under short-circuit conditions. Insulation packet of the core shall be
connected so that potential difference will not exist between the Flux distortion
will be minimized to reduce noise level. Cooling ducts will be provided in ample
number throughout the core of eliminate hot-spots.

9.3.2

The design of the magnetic circuit shall be such as to avoid static discharges,
development of short-circuit paths within itself or to the earth clamping structure
and the production of flux components at right angles to the plane of the
laminations which may cause local heating.

9.3.3

The magnetic circuit shall be earthed to the clamping structure at one point only
through a removable link placed in an accessible position just beneath an
inspection opening in the tank cover and which, by disconnection, will enable the
insulation between the core and clamping plates etc. to be tested at voltages upto
2.5kV ms AC for the purpose of checking deterioration during service. The
connection to the link shall be on the same side of the core as the main earth
connection.

9.3.4

Magnetic circuit having an insulated sectional construction shall be provided with
a separate link for each individual section and the arrangement of the connections
shall be subject to approval. Where oil ducts or insulated barriers parallel to the
plane of the laminations divide the magnetic circuit into two or more electrically
separate parts, the ducts and insulating barriers which have a thickness greater
than 0.25mm are to be bridged with tinned copper strips or inserted as to maintain
electrical continuity.

9.4

Windings

9.4.1

All conductors used in the coil structures shall be copper free from scale, burns,
and silvers. All permanent current carrying joints or splices shall be brazed or
compressed.

9.4.2

The turns and coils shall be thoroughly insulated, and all insulation shall be
thoroughly treated with insulating varnish or equivalent compounds as necessary
to develop the full electrical and mechanical strength at the transformer, and to
minimize deterioration. All materials used shall be insoluble, free from PCB and
chemically inactive in hot transformer oil, and shall not soften or become brittle
under operating conditions.
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9.4.3

The windings shall be located in a manner which will ensure that they remain
electrostatically balanced and that their magnetic centres remain coincident under
all conditions of operation.

9.4.4

The coils shall have been wound and assembled so that the voltage between turns
is kept as low as in consistent with good design and coordinated with voltage
gradient distribution during voltage surge.

9.4.5

The windings shall be thoroughly seasoned during manufacture by the application
of axial pressure at a high temperature for such length of time as will ensure that
further shrinkage is unlikely to occur in services. Provision shall, however, be
made for taking up any further construction by means of spring loaded and
adjustable clamps, or other similar devices.

9.4.6

The windings and leads of all transformers shall be braced to withstand the shocks
which may occur through rough handling and vibration during transport,
switching and other transient service conditions.

9.4.7

The coils, barriers, bracings and insulation shall be arranged to afford ample oil
circulation, reduce the occurrence of hot spots and withstand deformation from
maximum transient forces.

9.4.8

The assembled core and coils shall be vacuum dried and impregnated with dry oil
before removal from the treating tank.

9.5

Clamping Structure
A strong rigid clamping structure shall be used to clamp the internal assembly.
This structure shall also be used to fasten the core and coil securely to the
transformer tank and shall be provided with lifting lungs for untanking. Ample
allowance shall be provided between core and coils and the tank bottom for
collection of sediment.

10.
10.1

RATING PLATES
Each transformer shall be provided with a rating plate of stainless steel or brass
fixed on the transformer in a visible position. The markings on the rating plate
shall be indelible and marked by engraving and shall include the data in
accordance with IEC Publication 76-1 and Table-I & Table-II herein:
1)
Manufacturer’s type designation
__________________
2)

Manufacturer’s name

__________________

3)

Type of transformer

__________________
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4)

ELECTRICAL SPECIFICATIONS

Reference specifications

__________________

(IEC Standards & NTDC Specifications as well as in accordance
with current K-Electric Standards)
5)

Manufacturer’s Sr. No.

__________________

6)

Year of manufacture

__________________

7)

Number of phases

__________________

8)

Number of windings

__________________

9)

Type of cooling

__________________

10)

Rated voltage HV/LV/Tertiary

kV

11)

Rated current HV/LV/Tertiary

A

12)

Rated frequency

13)

Vector group symbols

14)

Winding normal temperature-rise

deg C__________________

15)

Top oil normal temperature-rise

deg C__________________

16)

Rated power ONAN/ONAF

17)

__________________

a)

55ºC winding temperature-rise MVA__________________

b)

60ºC winding temperature-rise MVA__________________

c)

65ºC winding temperature-rise MVA__________________

Impulse withstand voltage
HV/LV/Tertiary

18)

Power frequency withstand voltage

19)

HV/LV/Tertiary
HV winding uniformly insulated
or graded
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Hz__________________

kV Peak _________________

kV rms _________________

_________________
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20)

21)

ELECTRICAL SPECIFICATIONS

Impedance voltage on___MVA base (measured value)
a)

HV-LV

percent__________________

b)

LV-Tertiary

percent__________________

c)

HV-Tertiary

percent__________________

Maximum exciting current
on___ MVA base

22)

percent__________________

Type designation of tapchanger

__________________

alongwith make
23)

Tapping range (and indication of the
winding which is fitted with
tappings).

percent__________________

24)

Number of taps

__________________

25)

A table giving tapping voltages and currents
at all taps alongwith tapping connection.

26)

__________________

Permissible higher operating voltage
for the tappings including principal
tapping.

percent__________________

27)

Diagram showing tapchanger connections

28)

Short-circuit impedance at principal tap and
extreme taps alongwith indication of the
winding to which the impedance is referred.
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a)

HV-LV

Ohm per phase

__________________

b)

LV-Tertiary

Ohm per phase

__________________
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c)

HV-Tertiary

ELECTRICAL SPECIFICATIONS

Ohm per phase

__________________

29)

Weight of case and fittings

Kg__________________

30)

Weight of core and coil

Kg__________________

31)

Weight of oil

Kg__________________

32)

Total Weight

Kg__________________

33)

Shipping weight of heaviest part

Kg__________________

34)

Weight of heaviest part for un-tanking

Kg__________________

35)

Quantity of oil

Kg__________________

36)

Reference specification of transformer oil Kg_________________

37)

Losses at 75ºC
a)

Iron loss, 100% voltage

b)

Copper loss, 100%
upper rated power (ONAF)

kW_________________

kW_________________

38)

Auxiliary power of fans

39)

Bushing current transformers (where applicable)
a)

Ratio

_______________A

b)

Accuracy class with limit factor

_______________

c)

Burden

_______________VA

d)

Number of CTs

_________________

e)

Number of cores of each CT

_________________

f)

Resistance of secondary winding

_________________

10.1

Approval of the rating plate(s) shall be obtained.

11.

LOSSES
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11.1

The manufacturer shall design the transformers for optimum losses.

11.2

In the evaluation of transformer tenders, the following rates shall be used for the
capitalization of losses:
Capital cost of no-load loss………………….US$ 1750 per kW
Capital cost of load loss including…………..US$ 400 per kW
consumption of fan motors

11.3

The capitalized costs of no-load losses at 100% voltage and load losses at
principal tap corresponding to the 100% upper rated power and reference
temperature of 75ºC, including corresponding consumption of fan motors shall be
added to the bid prices of transformers to obtain adjudication prices. The losses to
be taken shall be the guaranteed losses plus 10% tolerances except when
guaranteed losses indicated by the bidders in the bids already include the
tolerances and are explicitly stated in the bids to be final not subject to any
further tolerance in which case the guaranteed losses will be taken for
capitalization.

12.

TESTS

12.1

Routine Tests

12.1.1 The following tests shall be made on each transformer and accessories in
accordance with the relevant IEC Publications and details given hereunder:
12.1.2 Power Transformer
12.1.2.1 The following tests shall be made on each transformer in accordance with IEC
Publication 60076-1 as well as in accordance with current K-Electric Standards
a) Measurement of winding resistance
b) Voltage ratio measurement and check of voltage vector relationship
c) Measurement of impedance voltage (principal upping), short circuit
impedance at extreme taps and load loss at principle and extreme taps
d) Measurement of no-load loss and current, at 90%, rated, 105%, 110%
and 120% voltage
e) Tests on on-load tapchanger
f) Measurement of capacitance and dissipation factor of windings and
bushings
g) Measurement of insulation resistance
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12.1.2.2 The following tests shall be made on each transformer in accordance with IEC
Publication 60076-3 as well as in accordance with current K-Electric Standards.
a) Short duration induced AC withstand voltage test with partial
discharge measurement
b) Separate source AC withstand voltage test
c) Full wave impulse voltage withstand test on line terminals of each
winding and neutral
12.1.2.3 Unless specified to the contrary, the following operational tests shall be made
on each assembled power transformer at the manufacturer’s works a mentioned
below:
a) Buchholz Relay
This test shall be carried out on any one transformer out of a group of
transformers of same make, type, and rating and with same type of
buchholz relay installed. Tests shall be carried out to indication proper
installation and functioning of relay for operation with slow and fast
evolution of gas in the power transformer.
b) Cooling Equipment
Tests shall be carried out on each set or group of cooling fans it
indicate proper operation of cooling equipment with auxiliary supply
variations listed in clause 3.7 and without exceeding temperature rises
specified in clause 5.2.
c) Temperature Indicators
Tests shall be made for proper calibration and functioning of oil and
winding temperature indicators.

12.1.2.4 Transformer Oil
Tests on oil filled in each transformer shall be carried out in accordance with
IEC 60296/60422 as well as in accordance with current K-Electric Standards.
For the on-load tap changer and bushings, duly certified and complete type test
reports for the tests already carried out on identical units in accordance with the
latest applicable IEC publications as well as in accordance with current KElectric Standards, shall be acceptable in lieu of actual tests. In absence of such
valid certification the bidder shall submit an undertaking to the effect that, in
case of award on contract, the requisite tests shall be carried out at an
independent laboratory acceptable to local utility company in presence of the its
representative at the bidder’s expense.
12.1.2 Power Transformer
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12.2.2.1 The type test for temperature rise shall be made on one transformer in each
group of power transformers with the same characteristics and ratings. The
temperature-rise test shall be carried out for both power ratings and for 55oC &
65oC temperature-rise conditions. During the test, 25% fans as selected by the
Inspector shall remain shut-off while the remaining fans shall operate at the
minimum specified supply voltage. The losses to the fed for temperature-rise
test shall be the guaranteed no load loss at 110% of the rated voltage and load
losses at extreme minus tap of the transformer plus tolerance if applicable.
12.2.2.2 The following special tests shall be made on one power transformer in each
group of power transformers with the same characteristics and ratings:
a) Measurement of zero-sequence impedance
b) Measurement of acoustic sound level (for both ONAN & ONAF
cooling conditions)
c) Measurement of power taken by fan motors
the Owner reserves the right to specify the verification of overvoltage
operation, excitation current on different voltages and the recording of
current oscillograms on 30% of power transformers under contract as
prescribed in overvoltage operation data clause 16.4 (item 11).
Design, characteristics and ratings in accordance with IEC Publication
60185.
a) Short time current tests
b) Temperature rise test
c) Impulse voltage tests for CT for service in exposed installations
d) Type tests for composite error
12.2.6

12.3
12.3.1

The type test reports shall incorporate design information and details
sufficiently to identity the power transformers and accessories with that of other
transformers of the same design and construction. The information shall include
the performance data as well as drawings such as specified in clause 16.
Sample Tests
The following sample tests shall be carried out on transformer bushings in
accordance with IEC publication 60137:
a) Thermal stability test
b) Test for leakage at flange or other fixing device
The number of units to be tested shall be specified separately.

13.

GUARANTEED VALUSE
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13.1

The bidders shall specifically list in the bids any exceptions to these specifications
under “Exceptions to Purchaser’s Specifications”. The bidders shall certify that
the design shall be such that the name plate rating of the transformer and
accessories shall be maintained during the life of the equipment under the
specified service and operating conditions.

13.2

The bidders shall indicate in the bids the guaranteed figures for no-load current,
losses and efficiencies etc. as listed in clause 16.4 “Schedule of Technical Data”.

14.

SHIPPING CONDITIONS

14.1

Transformers shall be transported by railway and/or suitable road trailer to the
site. The transformer to be supplied shall comply with the transport limitations
given in clause 15.

14.2

Should the shipping and railroad weight limitations permit, the transformers shall
be shipped filed with oil. The supplier shall, however, have the option of shipping
the transformer assembled or disassembled with the main components such as
conservator, bushings, radiators and large accessories removed/dismantled.

14.3

If disassembled and without oil, due to shipping and railroad limitations the
transformer shall be shipped in its own tank with nitrogen gas filed under slight
positive pressure, with radiator, conservator and bushing removed. A temporary
pressure gauge shall be installed to facilitate monitoring of internal gas pressure.
Valves shall be sealed and effectively protected to prevent tampering, removal or
loss of gas while in transit. The method of shipment shall be such as to protect the
case, radiators, core and coils, bushings, oil, parts and accessories against
corrosion, dampens breakage or vibration injury that might be encountered in
transportation and handling.

14.4

The bushing not attached to the transformer shall be packed with its lower end
protected by a metal container filled with oil so that the bushing remains healthy
during long shortage period upto 10 years.

15.

TRANSPORTATION LIMITATIONS

15.1

For ease in transportation, the maximum transport dimensions transformers shall
be in accordance with drawing Nos. EW/DZ-18A and 19A. The maximum
transport dimensions of 10/13MVA power transformers over railroad shall fit in
the profile given in drawing and 132080 kg respectively. The clear opening
available is 3454mm.
a. Flat wagons type BB and BBX are available with a carrying capacity of 11704
kg and 67056 kg and having the width over sole-bars of 2845mm and 35 mm
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respectively. However, the bases of the flats are 1397, and 1340mm above the
railway track.

16.

DRAWINGS AND DESCRIPTIVE DATA

16.1

Drawings and data to be submitted with the bid.

16.1.1

The information listed in clause 16.4.

16.1.2

A set of drawings of transformer showing outside dimensions for both fully
erected and shipping conditions, hosting space required for un-tanking and
location of all accessories.

16.1.3

Dimensional drawings of HV and LV bushings showing complete details.

16.1.4

Sketches showing outline, weight, dimensions, nameplate and the location and
connections of bushing current transformers.

16.1.5

Dimensional drawing of the transformer auxiliary panel showing he details of
front mounted equipment.

16.1.6

Drawing showing he dimensions and major details of he transformer outdoor
control cabinet.

16.1.7

Dimensional drawing and details of transformer oil containers.

16.1.8

The type of on-load tapchanger offered with name of he manufacturer at the
descriptive data and literature showing characteristics, construction operation,
the switching speed of the on-load tapchanger.

16.1.9

The technical description of the windings, core, tank, conservator at radiators
etc. indicating the design and construction features of the transformer and its
components. The materials and their properties used in the construction of the
transformer shall also be listed.

16.1.10 Write up about core material indicating name of the manufacturer, type of
material and manufacturers original catalogue showing the following sets of
standard curves Vs intrinsic induction in Tesla:
a)

i.
ii.
iii.

Specific exciting power, W/kg
Specific total loss, W/kg
Specific reactive power W/kg

b)

i.
ii.
iii.

Exciting force (rms) A/cm
Exciting force from core loss, A/cm
Exciting force from reactive power A/cm
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Al curves shall e drawn upto 2.0 Tesla.
16.1.11 Write up about insulating materials indicating type, specifications, properties
and name of manufacturer.
16.1.12 Details of proposed gasket material, method of gasket installation and
compression control.
16.1.14 Descriptive data and literature showing characteristics and construction etc of
the following items:
a)
b)
c)
d)
e)
f)
g)
h)

Oil temperature indicators
Winding temperature indicators
Oil level indicators
Tapchanger indicators
Buchholz relay
Pressure relief device
Valves
Automatic voltage regulator if required in the tender enquiry

16.1.15 The following test reports shall be furnished:
a) Type, routine and short-circuit tests carried on identical power
transformers.
b) Type and routine tests on bushings.
c) Type and routine tests on bushing current transformers.
16.2

Documents and Drawings to be submitted for Approval
The supplier shall furnish documents and drawings described below for approval.
1.

Instruction Books
i.

Parts books and spare parts book for the transformer, tapchange
and transformer accessories.

ii.

Instruction books for the installation, handling and storage
tapchanger, transformer and its accessories.

iii.

Instruction books for the commissioning, operation maintenance
of tapchanger, transformer and its accessories.

iv.

Instructions for transformer dehydration using all methods
recommended method for dehydration.
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Descriptive Literature of Transformer Accessories.
i) The switching capacity of the contracts of accessories such as level
indicator, transformer and tap changer buchholz relays and
winding temperature indicators to be given for 250V AC and
supplies.
ii) Magnetic oil level indicators showing dial markings for the high
low oil levels and also markings for oil filling at temperatures 10,
5, 0, 15, 25, 35, 45 and 55 deg C.
iii) Transformer and tap changer buchho9lz relays indicting pressure
and/or speed of oil flow for the operation of contacts and details of
float arrangement.
iv) Oil temperature indicators showing details of sensing, measuring
and indicating elements. Instructions for adjusting and
compensating resistors, principle of operation and internal wiring
details may be given. The measuring range and details of auxiliary
supply units, if used, and switching range for the control of fans
and operation of alarm and trip contacts be supplied.
v) Winding temperature indications showing details of measuring and
indicating, heating resistance sensing element and the matching
units, ammeter and ammeter switch. Principle of operation and
internal wiring detail of the temperature measuring and indicating
units be provided alongwith auxiliary supply units and measuring
the switching range for fan control and operation of alarm and trip
contacts be provided. The graph showing relationship between
heating current and the corresponding indicator reading shall be
given.
vi) On-load tapchanger, driving mechanism, position transmitter and
indicator. The mode of tapchanger connections used whether
“Changeover” of “Coarse/Fine” shall be indicated.
vii) HV and LV bushings CTs indicating constructional details. The
excitation, ratio and phase angle error curves shall be supplied.
viii)
Pressure relief device, all types of valves and gaskets
indicating “materials used and details of compression control of
gaskets”.
ix) Fan motors including their protection switches and starting
contractors indicating ratings, air displacement of fan, thermal and
short current characteristics of protective switches etc.
x) Cooling fan controls including supply ON/OFF switch, fuses,
contactors, auxiliary relays, indicating lamps, push buttons for
manual operation and selector switch for manual local/manual
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remote/automatic selection of fan, control indicating their
dimensions and ratings.
xi) Transformer
gaskets
specifications,
characteristics
and
compression control of all types of gaskets used in the transformer,
control cabinet for cooling and tapchanger and the auxiliary panel.
3.

Drawings
i)
ii)
iii)
iv)

v)
vi)

vii)
viii)

ix)

x)
xi)
xii)
xiii)
xiv)
xv)
xvi)
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Rating plate and connection diagram
Loading profile
Transportation views
Dimension drawing of transformer showing outside dimensions
for both fully erected and shipping conditions and hoisting
specification required for untanking. The drawing shall also
show complete parts lists and accessories referred to the drawing.
Dimensional drawings of oil ducts and valves.
Dimensional drawings for HV and LV bushings showing details
terminal size, diameter and size of holes for fixing flange and
_______ of lower extension for bushing CT creepage distance
etc.
Dimensional drawing of HV and LV bushing CTs.
Dimensional drawing of tapchanger showing detail of component
of diverter switch and tap selector. The drawing should show
detail of fixing and tapchanger with the core frame and/or top
cover.
Dimensional drawing of outdoor control cabinet for cooling
control and auxiliary penel showing fabrication details,
ventilation arrangement, gasket installation, cable glands and
earthing facilities alongwith the detailed configuration of the
equipment installed.
Gasket installation. The drawing should include details
installation of all type of gaskets used in the transformer.
Coil and core construction drawings, the drawing should
sufficient details to facilitate major repairs by field staff.
Schematic diagrams for transformer protections and cooling fan
control and indications.
Schematic diagram of tapchanger motor drive control and
indication.
Schematic and wiring diagram for tapchanger parallel operation.
Wiring diagram of outdoor control cabinet for cooling.
Wiring diagram and dimensional drawing of the transformer
auxiliary panel.
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xvii) Wiring diagram of transformer accessories including bushing
CTs, resistance sensing element, matching unit for winding
temperature indictor, transformer and tap changer buchholz
relay, oil temperature indicators, oil level indicator and
transformer cooling fans control and its auxiliary relays.
xviii) Cable connections of transformer accessories and cooling fans.
16.3

Final Manufacturer’s Data
The supplier shall furnish the required drawings, operating instructions and
descriptive data described below before shipment of the power transformers:
i)
Drawings showing outside dimensions for both fully erected and
shipping conditions and hoisting space required for untanking.
ii) Drawings showing details of coil and core constructions in sufficient
detail to facilitate major field repairs by field staff.
iii) Drawings showing details and location of all accessories including
bushings and on-load tapchanger.
iv) Complete parts list and parts book.
v) Diagrams and descriptive information of the buchholz relay
temperature and level indicatiors, winding temperature indicator
forced cooling controls, on-load tapchanger, bushings & bush CTs,
pressure relief device and valves.
vi) Complete instructions and directions for setting the transformer
assembling unmounted parts, putting the transformer in service for
operation and maintenance.
vii) Rating plate drawings.
viii) Detailed schematic and wiring diagrams including control ________
of transformer control cabinets and auxiliary panel.
ix) Glossy photographs of size 297x210mm with binding edge 297mm
dimension shall be supplied, with the instructions ___________
covering installation, operation and maintenance of the _________
transformers for the following views:
a) Top of assembled transformer with bushings.
b) Side of assembled transformer facing HV bushings.
c) Side of assembled transformer facing LT bushings.
d) Side of core and coil assembly facing HV leads.
e) Side of core and coil assembly facing LV leads.
f) View of tapchanger and tap connections with the main windings.

16.4

Schedule of Technical Data
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The information as applicable in the Schedule of Technical Data attached shall be
furnished with the tender for ech type of power transformer.
17.

SPARE PARTS

17.1

The requirements of spare parts to be supplied against an order shall be clearly
indicated by the purchaser in the schedule of prices deeping in view the available
stock of spares. A list of commonly required spares is given in clause 17.7 for
guidance of purchase.

17.2

All spare parts shall be new, unused and strictly interchangeable with the parts by
which they are intended to be replaced and shall strictly conform to the relevant
specifications.

17.3

The bidder shall attach to this list:
i)
A list with the prices of the supplementary spare parts, which he
deems necessary to stock.
ii)
A list with the prices of the spare parts necessary when alternatives
are offered. While preparing the list of the supplementary spare
parts, the tenderer shall keep the contents of clause 17.4 in view.

17.4

Estimation of Requirements

17.4.1 The list of spare parts has been prepared keeping in view of the following
concepts:
i)
Replacement required in due course of time due to wear and tear of
the equipment under normal working conditions.
ii)
Replacement required due to accidents, malfunctioning of the
equipment or any other emergencies.
iii)
Replacement of the heat sensitive part such as gaskets, due to
severe service conditions.
17.5

Spare Parts Books

17.5.1 For each separate piece of equipment the contractor shall give a spare book. This
spare parts book shall contain an assembly drawing of equipment which shall
show all parts of the equipment separately mark designated and referenced. The
book shall also contain sketches of part with the part number and the designation f
the part. The material the part shall also be indicated. These sketches and lists of
part shall cross-indexed with the assembly drawings. The spare parts books shall
present information in a simple manner so that non-technical person my be able to

EA Consulting Pvt Ltd

38

DHABEJI SPECIAL ECONOMIC ZONE

17.6

ELECTRICAL SPECIFICATIONS

indent these spare parts. The lists of spare parts require shall be made with
reference to the spare parts books.
Packing

17.6.1 The spare parts shall be treated and packed for long storage under service
conditions specified in clause 3. Each spare part shall be ________ marked or
labeled on the outside of its packing with its description purpose, and, when more
than one spare part is packed in a single case container, a general description of its
contends shall be shown on outside of such case or container and a detailed list
enclosed. All _______ containers or other packages shall be marked and
numbered in a approved manner for purposes of identification.
17.6.2 All cases, containers or other packages are liable to be opened examination and
packings shall be designed to facilitate opening thereafter repacking.
17.6.3 In every packing for shipment one number installation, ________ maintenance
and operation instruction book enclosed in a water power polyethylene material
shall be provided.
17.7

List of Spares
The following spare parts shall be required for each group of 10 transformers of
same characteristics and ratings:
Item No.
i)
ii)
iii)
iv)
v)

Description
HV bushing complete with gasket and terminal contractors
LV bushing complete with gasket and terminal contractors
Tertiary busing complete with gasket and terminal
connectors
Neutral bushing
Bushing CT if applicable

vi)
vii)
viii)
ix)
x)
xi)
xii)
xiii)
xiv)

Complete set of pressure relief device
Fan with motor
Complete buchholz relay
Oil level indicator, magnetic type
Oil temperature indicator liquid type
Oil temperature indicator resistance type
Winding temperature indicator
Tap changer protective relay
Silica gel, kg
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xv)
xvi)
xvii)

Transformer oil, litres
Air breather (each type)
Remote tap position indicator
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Table-I
Standard Ratings of Power Transformers

Sr.

Rating/

No.

Characteristics

1

2

66/11.5kV
10/13MVA

66/34.5kV
10/13MVA

132/11.5kV
10/13MVA

132/34.5kV
10/13MVA

132/11.5kV
20/26MVA

132/11.5kV

3

4

5

6

7

8

9

31.5/40MVA

132/66/11.5k
V 31.5/40MVA

1.

No. of phases

3

3

3

3

3

3

3

2.

No. of windings

2

2

2

2

2

2

3

3.

Frequency Hz

50

50

50

50

50

50

50

4.

Rated Power,
ONAN/ONAF
Cooling, kVA

10000/13000

10000/13000

10000/13000

10000/13000

20000/26000

31500/40000

31500/40000

10000/13000

10000/13000

10000/13000

20000/13000

20000/26000

31500/40000

31500/40000

-

-

-

-

-

-

10000/10000

a) HV winding
b) LV winding
c) Tertiary winding
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Rated voltage ratio

66000/11500
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66000/34500

132000/11500 132000/34500 132000/11500 132000/11500 132000/66000
/
11500

6.

Rated voltage, kV

a) HV winding

66

66

132

132

132

132

132

b) LV winding

11.5

34.5

11.5

34.5

11.5

11.5

66

-

-

-

-

-

-

11.5

72.5

72.5

145

145

145

145

145

12.5

36

12.5

36

12.5

12.5

72.5

-

-

-

-

-

-

12.5

c) Tertiary winding
7.

System highest
voltage, kV

a) HV winding
b) LV winding
c) Tertiary winding
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Sr.

Rating/

No.

Characteristics

8.

66/11.5kV
10/13MVA

ELECTRICAL SPECIFICATIONS

66/34.5kV
10/13MVA

132/11.5kV
10/13MVA

132/34.5kV
10/13MVA

132/11.5kV
20/26MVA

132/11.5kV
31.5/40MVA

132/66/11.5k
V 31.5/40MVA

Method of
connection and
system earthing

a) HV winding
Delta
connected

b) LV winding

Star
connected,
neutral
brought out
and solidly
earthed

Delta

Delta

Delta

Delta

Delta

Star

connected

connected

connected

connected

connected

connected,
neutral
brought out
and solidly
earthed

Star
connected,
neutral
brought out
and solidly
earthed

Star
connected,
neutral
brought out
and solidly
earthed

Star
connected,
neutral
brought out
and solidly
earthed

Star
connected,
neutral
brought out
and solidly
earthed

Star
connected,

EA Consulting Pvt Ltd

neutral
brought out
and solidly
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earthed
c) Tertiary winding

-

-

-

-

-

9.

Delta
connected

Insulation level

a) HV winding
i) Impulse
voltage
withstand
level, kV peak

325

325

650

650

650

650

650

140

140

275

275

275

275

275

ii) Power
frequency
voltage
withstand
level, kV rms
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Sr.

Rating/

No.

Characteristics

ELECTRICAL SPECIFICATIONS

66/11.5kV
10/13MVA

66/34.5kV
10/13MVA

132/11.5kV
10/13MVA

132/34.5kV
10/13MVA

132/11.5kV
20/26MVA

132/11.5kV
31.5/40MVA

132/66/11.5k
V 31.5/40MVA

110

170

110

170

110

110

325

38

70

38

70

38

38

140

b) LV winding

i) Impulse
voltage
withstand
level, kV peak

ii) Power
frequency
voltage
withstand
level, kV rms
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c) Tertiary winding

i) Impulse
voltage
withstand
level, kV peak

-

-

-

-

-

-

110

-

-

-

-

-

-

38

ii) Power
frequency
voltage
withstand
level, kV rms
10. Separate source
power frequency
test voltage for
graded insulation of
132kV Starconnected winding,
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kV rms

Sr.

Rating/

No.

Characteristics

11. Vector Group
symbols

-

-

-

-

-

-

140

66/11.5kV
10/13MVA

66/34.5kV
10/13MVA

132/11.5kV
10/13MVA

132/34.5kV
10/13MVA

132/11.5kV
20/26MVA

132/11.5kV
31.5/40MVA

132/66/11.5kV
31.5/40MVA

Dyn11

Dyn11

Dyn11

Dyn11

Dyn11

Dyn11

YNynod1

9

9

9

9

10

10

10

12. Impedance voltage
(at principal tap)
based on lower
rated power of
transformer, percent

a) Between HV
and LV
b) Between LV
and Tertiary
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-

-

-

-

-

8
(31.5MVA
base)

13. Permissible
temperature-rise, oC

a) Winding
(measured by

55

55

55

55

55

55

55

50

50

50

50

50

50

50

±10

±10

±10

±10

±10

±10

±10

±13

±13

±13

±13

±13

±13

±13

resistance
method)

b) Top of oil
(measured by
thermometer)
14. Tapping range of HV
winding, percent

15. No. of steps
(on-load)
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16. Rated through
current in
tapchanger, A

Sr.

Rating/

No.

Characteristics

200

200

200

200

200

200

200

66/11.5kV
10/13MVA

66/34.5kV
10/13MVA

132/11.5kV
10/13MVA

132/34.5kV
10/13MVA

132/11.5kV
20/26MVA

132/11.5kV
31.5/40MVA

132/66/11.5k
V 31.5/40MVA

3000

3000

3000

3000

3000

3000

3000

70/80

70/80

70/80

70/80

70/80

70/80

70/80

3

3

3

3

3

3

3

-

-

-

-

-

-

1

17. Short-circuit test
currents for the
tapchanger, A

18. Maximum noise level
lower/upper rating,
db.

19. No. of HV bushing
20. No. of HV neutral
Bushing
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3

3

3

3

3

3

3

1

1

1

1

1

1

1

-

-

-

-

-

-

3

-

200/5

-

100/5

-

-

-

-

10P

-

10P

-

-

-

-

10

-

10

-

-

-

-

30

-

30

-

-

-

-

3

-

3

-

-

-

22. No. of LV neutral
Bushing
23. No. of tertiary
bushing
24. Bushing type
current
transformers

1) HV winding
a) Ratio
b) Standard
accuracy class
c) Accuracy limit
current factor
d) Rated output,
VA
e) Number
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-
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Sr.

Rating/

No.

Characteristics

ELECTRICAL SPECIFICATIONS

66/11.5kV
10/13MVA

66/34.5kV
10/13MVA

132/11.5kV
10/13MVA

132/34.5kV
10/13MVA

132/11.5kV
20/26MVA

132/11.5kV
31.5/40MVA

132/66/11.5k
V 31.5/40MVA

-

400/5

-

400/5

-

-

-

-

10P

-

10P

-

-

-

-

10

-

10

-

-

-

-

30

-

30

-

-

-

e) Number

-

3

-

3

-

-

-

f) No. of cores

-

2

-

2

-

-

-

2) LV winding
a) Ratio
b) Standard
accuracy class
c) Accuracy limit
current factor
d) Rated output,
VA

25. Maximum
symmetrical shortcircuit current as a
multiple of winding
rated current based
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on lower rated
power

a) HV winding
b) LV winding
c) Tertiary winding

26. Duration of shortcircuit current, Secs

13

13

13

13

11

11

11

13

13

13

13

11

11

12

-

-

-

-

-

-

24

3

3

3

3

3

3

3
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TABLE-II
TAPPING VOLTAGES FOR HIGH VOLTAGE WINDINGS
Tap

Tapping Volts

Position

132kV

66kV

1

145200

72600

2

144180

72096

3

143165

71558

4

142150

71080

5

141135

70572

6

140120

70064

7

139105

69556

8

138090

69048

9

137075

68540

10

136060

68032

11

135045

67524

12

134030

67016

13

133015

66508

14 (Principal Tap)

132000

66000

15

130980

65492

16

129965

64984

17

128950

64476

18

127935

63968
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19

126920

63460

20

125905

62952

21

124890

62444

22

123875

61936

23

182860

61428

24

121845

60920

25

120830

60412

26

119815

59904

27

118800

59400
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SCHEDULE OF TECHNICAL DATA
1)

Manufacturer’s name and
type designation

__________________
__________________

2)

Type test certificates:
a)
Issuing Laboratory
b)
No. and Date

__________________
__________________
__________________

3)

Vector group

__________________

4)

Rated power of the transformer
(temperature-rise measured by resistance)
a)

b)

c)

5)

6)

With 55ºC temperature-rise of winding
i)
ONAN cooling
kVA
ii)
ONAF cooling
kVA

__________________
__________________

With 60ºC temperature-rise of winding
i)
ONAN cooling
kVA
ii)
ONAF cooling
kVA

__________________
__________________

With 65ºC temperature-rise of winding
i)
ONAN cooling
kVA
ii)
ONAF cooling
kVA

__________________
__________________

Temperature-rise of oil corresponding to the
kVA and temperature-rise values given in:
a)

i)
ii)

Item 4a(1)
Item 4a(2)

degC __________________
degC __________________

b)

i)
ii)

Item 4b(1)
Item 4b(2)

degC __________________
degC __________________

c)

i)
ii)

Item 4c(1)
Item 4c(2)

degC __________________
degC __________________

Hottest spot winding temperature-rise
corresponding to kVA and temperature-rise
ratings given in:
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7)

8)

9)
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a)

i)
ii)

Item 4a(1)
Item 4a(2)

degC __________________
degC __________________

b)

i)
ii)

Item 4b(1)
Item 4b(2)

degC __________________
degC __________________

c)

i)
ii)

Item 4c(1)
Item 4c(2)

degC __________________
degC __________________

Tertiary winding rating, corresponding to
55ºC temperature-rise of winding
(measured by resistance) where applicable
a)

ONAN cooling

kVA

__________________

b)

ONAF cooling

kVA

__________________

Rated voltage of windings
a)

HV winding

kV

__________________

b)

LV winding

kV

__________________

c)

Tertiary winding (if applicable)

kV

__________________

Tapping voltages at all
plus and minus tappings

Volts (Please attach table)

10)

Highest operating voltage for which tappings
are designed for continuous overvoltage
operation, percent of tapping voltage.
Percent _________________

11)

Overvoltage Operation
HV
Tapping

Applied
Operating
Permissible
Max. Temp. Temp.
voltage, time for rated current for
flux
Rise
Rise of
kV
tapping
continuous density,
of
windings
current,
operation
Tesla
core
ºC
Hrs
A
ºC

132kV Winding
145,200

152,000

132,000

152,000

132,000

145,000

118,800

145,000

118,800

132,000
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66kV Winding

12)

13)

14)

15)

16)

17)

72,600

76,000

66,000

76,000

66,000

72,500

59,400

72,500

59,400

66,000

Max. flux density and operating conditions
at which occurs:
Tesla
__________________
Frequency

Hz

__________________________

Voltage, HV

V

__________________

Voltage, LV

V

__________________________

Load Current A

__________________

Design flux density at rated voltage,
rated current and frequency
Tesla

__________________

Impedance voltage (principal tap) on ___MVA base:
a)

High voltage-low voltage

Percent __________________

b)

Low voltage-tertiary

Percent __________________

c)

High voltage-tertiary

Percent __________________

Resistance voltage (principal tap) on___ MVA base:
a)

High voltage-low voltage

Percent __________________

b)

Low voltage-tertiary

Percent __________________

c)

High voltage-tertiary

Percent __________________

Reactance voltage (principal tap) on ___ MVA base:
a)

High voltage-low voltage

Percent __________________

b)

Low voltage-tertiary

Percent __________________

c)

High voltage-tertiary

Percent __________________

Short-circuit impedance referred to the
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1st winding in the following pairs:
a.

b.

c.

18)

19)

20)

At principal tap
i)
High voltage-low voltage
ii)

Low voltage-tertiary

iii)

High voltage-tertiary

At extreme plus tap
i)
High voltage-low voltage
ii)

Low voltage-tertiary

iii)

High voltage-tertiary

At extreme minus tap
i)
High voltage-low voltage
ii)

Low voltage-tertiary

iii)

High voltage-tertiary

Ohm per _________________
phase
Ohm per _________________
phase
Ohm per _________________
phase

Ohm per _________________
phase
Ohm per _________________
phase
Ohm per _________________
phase
Ohm per _________________
phase
Ohm per _________________
phase
Ohm per _________________
phase

Zero sequence impedance (principal tap) on __ MVA base:
a)

High voltage-low voltage

Percent __________________

b)

Low voltage-tertiary

Percent __________________

c)

High voltage-tertiary

Percent __________________

Regulation (principal tap) on __ MVA base:
a)

100% power factor

Percent __________________

b)

80% power factor

Percent __________________

c)

70% power factor

Percent __________________

Exciting current on __ MVA base:
a)

90% voltage

Percent __________________

b)

100% voltage

Percent __________________
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21)

22)
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c)

105% voltage

Percent __________________

d)

110% voltage

Percent __________________

e)

120% voltage

Percent __________________

Impulse test voltage
a)

HV winding

kV Peak_________________

b)

LV winding

kV Peak_________________

c)

Tertiary winding

kV Peak_________________

Separate source power frequency test voltage
a)

HV winding

kV rms__________________

b)

LV winding

kV rms__________________

c)

Tertiary winding

kV rms__________________

23)

Induced overvoltage withstand test

24)

Short-circuit characteristics at rated voltage
a)

b)

kV rms__________________

Max. asymmetrical short-circuit current for which the
mechanical bracings are designed and constructed to
withstand without damage frequent short-circuit faults
i)
HV winding
kA Peak_________________
ii)

LV winding

kA Peak_________________

iii)

Tertiary winding

kA Peak_________________

Max. symmetrical short-circuit current for
which transformer windings are designed and
constructed to thermally withstand without injury
i)
HV winding
1 Sec
2 Sec
3 Sec
4 Sec

A
A
A
A
A

5 Sec
ii)
EA Consulting Pvt Ltd
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1 Sec

A

____________________

2 Sec
3 Sec
4 Sec

A
A
A
A

__________________
___________________
___________________
__________________

A
A
A
A

___________________
___________________
___________________
___________________

A

__________________

5 Sec
iii)

Tertiary winding

1 Sec
2 Sec
3 Sec
4 Sec

5 Sec
c)
25)

26)

ELECTRICAL SPECIFICATIONS

Short circuit duration (Sec)

__________________

Guaranteed no-load losses at rated frequency
i)

100% voltage

kW __________________

ii)

105% voltage

kW __________________

iii)

110% voltage

kW __________________

iv)

120% voltage

kW __________________

Guaranteed load losses for reference
temperature of 75ºC including corresponding
consumption of fan motors
a)
At principal tap

b)

i)

100% ONAN rating

kW __________________

ii)

75% ONAN rating

kW __________________

iii)

50% ONAN rating

kW __________________

iv)

100% ONAF rating

kW __________________

v)

75% ONAF rating

kW __________________

vi)

50% ONAF rating

kW __________________

At extreme plus tap
i)

100% ONAN rating

kW __________________

ii)

75% ONAN rating

kW __________________
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c)

27)
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iii)

50% ONAN rating

kW __________________

iv)

100% ONAF rating

kW __________________

v)

75% ONAF rating

kW __________________

vi)

50% ONAF rating

kW __________________

At extreme minus tap
i)

100% ONAN rating

kW __________________

ii)

75% ONAN rating

kW __________________

iii)
iv)

50% ONAN rating
100% ONAF rating

kW __________________
kW __________________

v)

75% ONAF rating

kW __________________

vi)

50% ONAF rating

kW __________________

Tolerance applicable for
a)
Guaranteed no-load losses
at 100% voltage

Percent__________________

b)
28)

Guaranteed load losses at 100%
ONAF rating at principal tap
Percent__________________
High voltage bushings
a)
Rating
i)

Voltage

kV_________________

ii)

Current

A _________________

iii)

Impulse withstand voltage

iv)

Power frequency
withstand voltage

kV peak_________________

kV rms_________________

b)

Type

__________________

c)

Manufacturer

__________________

d)

Catalogue number (catalogue
to be attached with bid)

__________________
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e)
29)

i)

Voltage

kV_________________

ii)

Current

A _________________

iii)

Impulse withstand voltage

kV peak _________________

iv)

Power frequency
withstand voltage

kV rms __________________

b)

Type

__________________

c)

Manufacturer

__________________

d)

Catalogue number (catalogue
to be attached with bid)

__________________

Creepage distance

mm__________________

HV neutral bushing
a)
Rating
i)

Voltage

kV_________________

ii)

Current

A _________________

iii)

Impulse withstand voltage

iv)

Power frequency
withstand voltage

kV peak_________________

kV rms_________________

b)

Type

__________________

c)

Manufacturer

__________________

d)

Catalogue number (catalogue
to be attached with bid)

__________________

e)
31)

mm__________________

Low voltage bushings
a)
Rating

e)
30)

Creepage distance

ELECTRICAL SPECIFICATIONS

Creepage distance

mm__________________

LV neutral bushing
a)
Rating
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Voltage

kV_________________

ii)

Current

A _________________

iii)

Impulse withstand voltage

iv)

Power frequency
withstand voltage

kV peak_________________

kV rms_________________

Type

__________________

c)

Manufacturer

__________________

d)

Catalogue number (catalogue
to be attached with bid)

__________________

Creepage distance

Tertiary bushings
a)
Number
b)

mm__________________

__________________

Rating
i)

Voltage

kV_________________

ii)

Current

A _________________

iii)

Impulse withstand voltage

iv)

Power frequency
withstand voltage

kV peak_________________

kV rms_________________

b)

Type

__________________

c)

Manufacturer

__________________

d)

Catalogue number (catalogue
to be attached with bid)

__________________

e)
33)

i)

b)

e)
32)

ELECTRICAL SPECIFICATIONS

Creepage distance

mm__________________

High voltage bushing current transformers
(catalogue to be attached with the bid)
a)
Manufacturer

__________________

b)

__________________

Type
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c)

Number

__________________

d)

Ratio

__________________

e)

Accuracy class

__________________

f)

Accuracy limit factor

__________________

g)

Rated burden

VA __________________

h)

Short-time thermal current

kA __________________

i)

Continuous thermal current

kA __________________

j)

Dynamic current

kA __________________

k)

Resistance of the secondary winding Ohms __________________

l)

No. of cores in each bushing CT

__________________

Low voltage bushing current transformer
(catalogue to be attached with the bid)
a)
Manufacturer

__________________

b)

Type

__________________

c)

Number

__________________

d)

Ratio

__________________

e)

Accuracy class

__________________

f)

Accuracy limit factor

__________________

g)

Rated burden

VA

__________________

h)

Short-time thermal current

kA

__________________

i)

Continuous thermal current

kA

__________________

j)

Dynamic current

kA

__________________

k)

Resistance of the secondary winding. Ohms __________________

l)

No. of cores in each bushing CT
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Type of on-load tapchanger (catalogue and data
to be supplied with bid)
a)

Manufacturer

__________________

b)

Type

__________________

c)

Rated current

A

__________________

d)

Step voltage

V

__________________

e)

No. of steps

__________________

f)

Motor drive
i)
Type

__________________

g)

h)

i)

ii)

Supply voltage

iii)

H.P

iv)

Insulation level
(voltage to earth)

V

__________________
__________________

kV rms __________________

Tap changer protective relay
(catalogue to be attached with the bid)
i)
Type

__________________

ii)
iii)

__________________
__________________

Make
Contact rating

Insulation levels
i)
Voltage to earth

kV rms __________________

ii)

Impulse test voltage

kV peak__________________

iii)

One minute power frequency
test voltage (50 Hz)
kV rms__________________

Internal insulation levels Impulse/
one minute power frequency test voltage
i)
Between selected and
kV peak_________________
pre-selected tap
kV rms _________________
ii)

Across fine tap winding

kV peak_________________
kV rms _________________

iii)

Between phases of fine
tap winding

kV peak_________________
kV rms _________________
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iv)

Across coarse and fine
tap winding, if applicable

kV peak_________________
kV rms _________________

v)

Across coarse tap winding,
if applicable

kV peak_________________
kV rms _________________

vi)

Between phases of
coarse tap winding

kV peak_________________
kV rms _________________

Remote tap position indicator
i)
Type designation

__________________

ii)

Manufacturer

__________________

iii)

Method of remote indication

__________________

Temperature-rise of contacts at 1.2 times
maximum rated through current.

__________________

Permissible number of operations at
rated step voltage.

__________________

m) Permissible number of operations at
reduced step voltage.

__________________

l)

n)

Permissible number of operations for
selector switch.

__________________

o) Temperature-rise of transition resistors
at 1.5 times max. rated through current.

__________________

p)

Mechanical endurance.
i. No. of operations without requiring
overhauling.
ii. Total No. of permissible operations
in life time.

36)

__________________
__________________

Liquid type oil thermometer (catalogue to be
attached with bid)
a)
Type designation

__________________

b)

__________________

Manufacturer
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37)

38)

c)

Catalogue No.

d)

Contact rating between

__________________

110V & 250V DC and

A

__________________________

250V AC
Resistance type oil thermometer
(catalogue to be attached with bid)
a)
Type designation

A

__________________

__________________

b)

Manufacturer

__________________

c)

Catalogue No.

__________________

d)

Contact rating between
110V & 250V DC and

A

__________________________

250V AC

A

__________________

Oil level indicator (catalogue to be
attached with bid)
a)
Type designation

__________________

b)

Manufacturer

__________________

c)

Catalogue No.

__________________

d)

Contact rating between
110V & 250V DC and
250V AC

39)

ELECTRICAL SPECIFICATIONS

A
A

__________________________
__________________________

Winding temperature indicator
(catalogue to be attached with bid)
a)
Local

b)

i)

Type

__________________

ii)

Manufacturer

__________________

iii)

Contact rating between
110V & 250V DC and

A

__________________________

250V AC

A

__________________

Remote
i)
Type

__________________

ii)

Manufacturer

__________________

iii)

Contact rating between
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41)

42)
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110V & 250V DC and

A

__________________________

250V AC

A

__________________

Buchholz relay (catalogue
to be attached with bid)
a)
Type

__________________

b)

Manufacturer

__________________

c)

Catalogue No.

__________________

d)

Contact rating between
110V & 250V DC and
250V AC

A
A

__________________
__________________

Pressure relief device (catalogue to be attached with the bid)
a)
Type
__________________
b)

Manufacturer

__________________

c)

Catalogue No.

__________________

d)

Pressure range for operation kg/cm²

__________________

e)

Contact rating if applicable

__________________

f)

Number

__________________

Automatic voltage regulator, if required
(catalogue to be attached with bid)
a)
Type designation

__________________

b)

Manufacturer

__________________

c)

Catalogue No.

__________________

d)

Input PT supply voltage

V

__________________

e)

Input CT supply current

A

__________________

f)

Voltage adjustment range percent of
the voltage to be regulated.
%

__________________

Sensitivity range percent of
the voltage to be regulated

__________________

g)

h)

%

Under voltage blocking percent
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i)

43)

of the voltage to be regulated

%

__________________

Overcurrent blocking
percent of normal current

%

__________________

Forced air cooling equipment
a)
Type (whether plate or tube) of radiators

__________________

b)

No. of radiators

__________________

c)

No. of tubes /plates in one radiator

__________________

d)

Radiator dimensions
Length (L)

mm __________________

Width (W)

mm __________________

Height (H)

mm __________________

e)

Total No. of fans

__________________

d)

No. of fans required for full upper rating
output under specified conditions

__________________

e)

No. of spare fans

__________________

f)

Motor rating
i)
H.P

__________________

ii)
g)
44)

45)

ELECTRICAL SPECIFICATIONS

Supply voltage

Total fan consumption at full load

V

__________________

kW __________________

Breather
a)
Type

__________________

b)

Make

__________________

c)

Number

__________________

Valves
a)
Type

__________________

b)

Make

__________________

c)

Size
i)
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ii)

Filter valve

__________________

iii)

Sampling valve

__________________

Guarantee noise level
a)
At lower rating (ONAN)

db

__________________

b)

db

__________________

At upper rating (ONAF)

47)

Type of construction, core or shell

48)

Weight of core and coils

kg

__________________

49)

Weight of case and fittings (accessories)

kg

__________________

50)

Weight of core

kg

__________________

51)

Weight of coil

kg

__________________

52)

Weight of copper

kg

__________________

53)

Weight of oil

kg

__________________

54)

Total weight

kg

__________________

55)

Shipping weight of heaviest piece

kg

__________________

56)

Weight of heaviest piece for untanking

kg

__________________

57)

Total volume of oil
a)
Main tank

Ltrs

__________________

b)

Conservator

Ltrs

__________________

c)

Radiators

Ltrs

__________________

58)

59)

__________________

Tank dimensions
Length (L)

mm __________________

Width (W)

mm __________________

Height (H)

mm __________________

Overall dimensions
Length (L)

mm _________________________

Width (W)

mm __________________________
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Height (H)

mm __________________

Thickness of plates
a)
Tank cover

mm __________________

b)

Tank sides

mm __________________

c)

Tank bottom

mm __________________

d)

Radiator

mm __________________

e)

Conservator

mm __________________
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STATION BATTERIES
1.

SCOPE
This Specification describes enclosed type lead-acid batteries for stationary service
in floating system.

2.

DEFINITIONS

2.1

Battery
A battery is a group of cells interconnected to produce the system nominal voltage.

2.2

System Nominal Voltage
It is the voltage by which the DC power system of a sub station is designated.

2.3

On-Load Voltage
The difference of potential existing between the terminals of cell or battery when it
is delivering current.

2.4

Open-Circuit Voltage
The difference of potential existing between the terminal of a cell or battery when
the external circuit is open.

2.5

End-Point Voltage
The minimum on-load voltage at which discharge of a cell or battery is considered
to be complete.

2.6

Discharge Capacity
It is the ability (expressed in ampere hours) of a cell or battery to deliver to an
external circuit a given current for a specified period of time (called the rate of
discharge) at a specific temperature of the electrolyte while maintaining the onload voltage above the end-point voltage.

2.7

Plate Group
An assembly consisting of either positive or negative plates together with group
bar.
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Group Bar
A lead alloy bar to which are burned the plate lugs of a plate group.

2.9

Plate Lug
A projection of a plate used for connecting it to the group bar.

2.10

Element
An assembly in which positive and negative plate groups are interleaved such that
plates of opposite polarity are electrically separated from each other by micro
porous material.

2.11

Terminal Post
A projection of a plate group which protrudes through the cover and is used for
connecting a plate group of a cell to that of adjacent cell.

2.12

Intercell Connector
A metal bar or link used to join externally the terminal posts of cells in series or
parallel arrangement.

2.13

Terminal Connector
A lug provided on the terminal posts constituting battery’s main positive and
negative terminals for making connection to external electric circuit.

3.

SERVICE CONDITIONS
The batteries shall be installed indoor on wooden racks under the following service
conditions.

3.1

Ambient Temperature
Maximum
Maximum mean over any
24 hours
Mean in any year
Minimum

3.2

50 deg C
45 deg C
30 deg C
10 deg C

Relative Humidity
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The relative humidity may range from 0 to 100 percent. The maximum values of
the ambient temperature and humidity, however do not occur simultaneously.
During the monsoons high humidity may persist for many days at a time along
with temperature from 30 deg C to 40 deg C.
3.3

Altitude
Installation upto 1000m above sea level.

4.

RATINGS

4.1

The batteries shall be designated as types A & B by their voltage and ampere-hour
ratings which shall be as follows:

1.

System nominal voltage , (Volts)

2.

Nominal voltage of cell, Volts

3.

Open circuit voltage of cell at full charge, Volts

4.
5.

BATTERIES
Type
Type
(A)
(B)
110
220
2.0

2.0

2.055

2.055

Number of cell in battery

55

110

Rated discharge capacity at 10 hour rate to end-point
voltage of 1.85 Volts per cell. Ampere-hours

150

300

4.2

The rated discharge capacity is based on the electrolyte temperature of 25oc and
specific gravity (25oC) of 1.215+_0.01 and shall be available after not more than a
4 cycles of charge and discharge. For a battery operating on full floated route, the
rated discharge capacity shall be consistently attained within two year.

5.

CONSTRUCTION

5.1

General

5.1.1

The batteries and racks shall be manufactured in compliance with this specification
and approved drawings.

5.1.2

The batteries shall be Plante type assembled in shock-proof containers made of
clear plastic, and shall be supplied complete with electrolyte, intercell connectors,
terminal connectors, wooden racks with inter-tier and inter-row connections, and
the accessories listed in clause 7.

5.1.3

The batteries shall be of compact design. The construction shall ensure minimum
self-discharge and low internal resistance. Adequate measures shall be taken for
prevention of internal short-circuits and protection of the element against
mechanical damage.
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5.1.4

The material used in the construction of the batteries shall be new and free from
all defects which may affect the reliability, impair performance, shorten their life
expectancy or render them unserviceable.

5.1.5

The positive active material shall be essentially lead dioxide and the negative
active material shall be sponge lead. The batteries shall not contain any reclaimed
active material.

5.1.6

The construction shall be such as to facilitate inspection, testing and maintenance
during service. The maintenance shall be limited to infrequent topping up with
pure water.

5.1.7

The average service life of the batteries shall not be less than fifteen years. There
will be no fall-off in the rated discharge capacity during the lifetime. End of
service life shall be the time when the battery is no longer able to deliver at least 80
percent of its rated discharge capacity.

5.1.8

The batteries shall be of a design for which authenticated tests data can be made
available by the manufacturer in sufficiency to show that batteries of like design
have been on test for at least 10 years and that the condition of the test battery at
the present time would indicate that the condition of the test battery at the present
time would indicate that the battery will reach a useful life of 15 years.

5.2

Positive Plates.

5.2.1

The positive plates of the cells shall consist of pure lead lamellae with plant
formation.

5.2.2.

The arrangement of plates in the cells shall ensure that all the surfaces of plates are
worked equally so that there is no distortion or buckling of the plates. The plates
shall invariably be covered with glass wool mats or uniform thickness to minimize
the shedding of active material in normal use.

5.3

Negative Plates

5.3.1

The negative plates of the cells shall be of pasted grid type designed to give
balanced performance with the positives and have a useful life commensurate with
that of the later.

5.3.2

The plate grids shall be cast from corrosion resistant lead antimony alloy and be of
such design as to securely hold and retain the active material paste in place and in
complete electrical contact with the grids and to ensure uniform distribution of the
current throughout the mass of active material.

5.3.3

The plates shall have rugged construction free from defects such as bends, cracks,
surface pits and summary gaps between the active material and the grid mesh.
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5.4

Separators.

5.4.1

The separators shall be made of micro porous non-corrosive rubber or plastic free
from all harmful organic impurities. They shall have good insulation and
mechanical strength and be strongly resistant to action of electrolyte and the
temperature prevailing in the cell and retain their properties throughout the life of
the battery.

5.4.2

They shall permit free diffusion of the electrolyte to the active materials of the
plates and may be ribbed or corrugated on the side adjacent to the positive plates to
add to the free circulation of the electrolyte.

5.4.3

The height and width of the separators shall be greater than those of the plates to
prevent short circuit due to formation of lead moss across edges of adjacent plates.

5.4.4.

Adequate provision shall be made below the filling hole of the cells to avoid
damage to separators likely to be caused by the insertion of the hydrometer.

5.5

Group Bars
Plate of like polarity in each cell shall be burned integrally to the respective group
bar; the group bars shall be of such design, size, and strength as to be adequate
electrical conductors and mechanical supports for the respective plate groups.

5.6

Containers

5.6.1

The containers shall be molded in strong, impact-resistant, transparent plastic of
high insulating strength. The material shall be completely impervious to the
corrosive effects of the electrolyte.

5.6.2

They shall be large enough to enclose the element while providing ample space
above and below the element. The space above the element must be adequate to
ensure long intervals between topping-ups.

5.6.3

They shall be deeply ribbed in the base to provide a support for the element as well
as sediment space sufficient to collect all the active material which will settle
therein during the life of the cell so that during this period there will be no contact
between the deposited sediment and the plate.

5.7

Covers

5.7.1

The covers shall be molded in hard rubber or composition material commercially
approved for the application. The material shall be strong enough to prevent
cracking or warping during the life of the battery.

5.7.2

The joints between the covers and container and all covering openings other than
the vents shall be gastight and effectively sealed against leakage of electrolyte. The
seals between he terminals posts and the cover shall be made either by pressing
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against a vulcanized rubber gasket or by burning the terminal posts to lead in the
holes. The joint between the cover and the walls of container shall be filled with
bituminous or equivalent acid-resistant sealing compound to provide an effective
acid-proof seals. The compound shall adhere well to the parts applied, and shall
maintain perfect seal without cracking or deformation through a temperature range
of 0o to 60oC.
5.8

Vent Plugs

5.8.1

Vent plugs shall be either screw or bayonet type or other type suitable for intended
application.

5.8.2

They shall be of the non-spray type i.e. they shall allow the gases to escape freely
but prevent the leakage of the acid fumes. The required baffling may be provided
in the cell, vent or plug. They shall be explosion proof to ensure safe operation in
service free from danger of ignition of internal gases by external flame or spark.

5.9

Terminal Posts
The terminal posts shall be of corrosion-resistant lead-antimony alloy and have
ample cross section for the current duties incident to the intended application.

5.10

Inter-cell Connectors

5.10.1

Inter-cell connectors shall be bolted type made of corrosion resistant lead alloy or
lead-plated copper and be covered with plastic insulating sheaths. They shall not
obstruct the filling vent.

5.10.2

They shall be designed to carry current in amperes equal to five times the rated
discharge capacity without any significant voltage drop or heating.

5.10.3

The bolts, nuts and washers shall be made of lead plated brass or acid-resistant
stainless steel.

5.11

Inter-tier Connections
Inter-tier connections and jumpers etc., shall be well protected against corrosion
and be of a type, flexibility and current carrying capacity suitable for the service
intended.

5.12

Terminal Connectors
Suitable solder less terminal connectors made of lead-plated copper and having
approved dimensions of the flat and hole shall be supplied for connection of the
battery’s main positive and negative terminals to the cable.
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6.

ELECTROLYTE

6.1

Sufficient quantity of the electrolyte shall be supplied for first filling of the
batteries. The electrolyte shall be aqueous solution of sulphuric acid, arsenic, and
other impurities that will give rise to misindiction of specific gravity, impair the
battery performance or shorten its life.

6.2

Owing to the tropical climate, the electrolyte of lower specific gravity shall be used
and for satisfactory operation, the batteries shall not require electrolyte having full
charge specific gravity measured at 25 deg C of more than 1.215 ± 0.01.

6.3

Following temperature correction shall be applied to the specific gravity value at a
temperature different from 25 deg C.
Sc = So + (t - 25) x 0.0007
Where
Sc is the sp. gravity corrected to the reference temperature of

25 deg

C
So is the sp. Gravity observed at a temperature of t deg C
t is the temperature of electrolyte (deg C)

7.

ACCESSORIES

7.1

The following maintenance accessories and tools shall be supplied with each
battery.


Portable hydrometer syringe, two (sp. Gravity range 1.000 to
of 0.005)



Thermometer, -10oC to 50o C, one



D.C. Voltmeter 0-3V, one



Anti-corrosive grease (100 grams)



Plastic jug – 2 liter, two



Funnel – 180mm dia, two



Syringe – 180mm dia two



Accessories Box, one



Wrench, two



Service Manual, one
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7.2

Besides above, any other tool or accessory which is required for use with or
maintenance of the batteries shall also be supplied

8.

RACK

8.1

Suitable wooden racks shall be supplied with the batteries. They may either be
floor stand type or tier-stand type. Step stands may not be used. The manufacturer
shall submit the details and drawings of the proposed arrangements for mounting
the cells for approval.

8.2

The racks shall have adequate rigid construction suitably stiffened by supports and
braces etc., to support the weight of the mounted cells without undue vibration
bending or loosening of the parts. They shall be simple and easy to assemble at
site. Adjustable insulating pads shall be provided for precise leveling of the lugs.

8.3

The configuration of the cells on the racks shall be such as to afford free and full
access to the service personnel to every individual cell. In any case the cells shall
not be arranged in more than two tires and more than two rows on one rack.

8.4

An intercell spacing of about 10mm shall be provided between the cells in a row
by means of intercell spacers. The spacing between two rows may not be less than
30mm. The underside of the bottom longitudinal runners shall be not less than
100mm above the floor. Arrangements shall be provided to restrict the movement
of the cells on the rack. Side and end rails shall be provided to prevent the cells
from falling off the rack.

8.5

For batteries of type B, two separate racks may be used with a clear space between
them of not less than 0.6 meter.

8.6

The racks shall be treated with a protective finish of no less than two coats of acid
resistant enamel on all surfaces and finished in gray
colour. They shall be
additionally treated for protection against fire and vermin. The workmanship shall
be first class and the finish shall conform to good commercial practice.

9.

MARKING

9.1

A nameplate shall be supplied for each battery. The nameplate shall be made of
lead or other corrosion-resistant material and be suitable for attaching to the battery
rack or hanging on the wall. It shall have at least the following legibly marked on it
in English. The markings shall be durable.
 Name or trade mark of the manufacturer.
 Manufacturer’s type designation of the cells.
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 Number of cells.
 Rated discharge capacity with reference to discharge rate, temperature, specific
gravity and the end-point voltage.
 Recommended float voltage.
 Recommended boost voltage/maximum finishing charge current.
 Month and year of manufacture.
 Purchase Order No. and date.
9.2

The items 1 & 2 mentioned in clause 9.1 shall be marked also on individual cell
nameplates permanently fixed to the covers. Alternatively these may be embossed
or indented on the covers or imprinted on the containers.

9.3

A set of numeral stickers having an adhesive coating on their back shall be
supplied for identifying cells 1 to 55 or 1 to 110 depending upon the type of the
battery.

9.4

Each cell shall be indelibly marked with two electrolyte level markings (min &
max) such that, with cells mounted on rack, the level can be seen by the service
personnel.

9.5

The polarity of the terminal posts shall be plainly and durably marked on the cover
as ‘ + ’ & ‘ - ‘ or ‘POS’ and ‘NEG’.

10.

TESTS

10.1

The batteries supplied under this specification shall be a product regarding which
the manufacturer can make available complete records of tests to establish the fact
that batteries of like design and rating manufactured by him under exactly similar
conditions of manufacture have successfully met all test requirements laid down in
this specification and proved satisfactory for the intended duty.

10.2

Type Tests

10.2.1

Following type tests shall be performed on one of the batteries of same type
designation as per clause 4.1.
1.

Discharge capacity test (clause 10.2.2)

2.

Efficiency test (clause 10.2.3)

3.

Self-discharge test (clause 10.2.4)

4.

Float Current test (clause 10.2.5)

5.

Cycle test (clause 10.2.6)
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Chemical composition test (clause 10.2.7)

10.2.2

Discharge Capacity Test

10.2.2.1

The cells selected for discharge capacity test shall be assembled into a battery as in
service and fully charged in accordance with the instructions of the manufacturer.
AT the end of the charge, the level and specific gravity of the electrolyte of each
cell shall be checked and, if necessary adjusted.

10.2.2.2

After standing on open-circuit for one to two hours from the end of the charge (the
steady open-circuit voltage of the cells shall not be below 2.0 volts), the battery
shall be discharged at 10-hour rate, i.e. a continuous current numerically equal ( in
amperes) to one-tenth of the rated discharge capacity shall be drawn
from
the battery, and the discharge shall be terminated when the voltage across the
terminals of any one cell has fallen to 1.85 volts. During test the temperature of
electrolyte in each cell shall be maintained as close as reasonably practicable to 25
degC and shall be within limits of 10 degC & 40 degC.

10.2.2.3

The voltage across individual cells and the temperature and specific gravity of the
electrolyte shall be measured during discharge (at intervals not exceeding 1 hour)
and at the completion of discharge. When the voltage at battery terminals has
fallen below 1.9 volts per cell, the voltage may be checked at 15 minute intervals.

10.2.2.4

The test discharge as mentioned above shall be taken as first discharge and the
discharge capacity in Ampere hours obtained on this discharge and corrected to an
equivalent capacity at reference temperature of 25 degC as per clause 10.2.2.7 shall
not be less than 90% of the specified discharge capacity.

10.2.2.5

Upon discharge to the end-point voltage of 1.85 volts, the difference in voltages of
individual cells shall not exceed plus 0.1 volt.

10.2.2.6

The battery shall be immediately recharged in accordance with manufacturer’s
instruction sand three more discharge tests shall be carried out as described above.
The discharge capacity obtained on the last discharge test and corrected to 25 degC
shall not be less than the specified discharge capacity.

10.2.2.7

In case when the average temperature of the electrolyte during discharge differs
from 25 degC, the actually developed discharge capacity shall be reduced to the
discharge capacity at 25 degC by the following formula:
C

=
25

C
_________t__________
1 + 0.008 (t -25)

where
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is the discharge capacity reduced to the reference
temperature of 25 degC.

is the actually developed discharge capacity.
is the average temperature (deg C) of the electrolyte during
discharge, which shall be determined as the arithmetical mean of the
temperature measurements carried out during the discharge.
0.088 is the assumed temperature coefficient of discharge capacity.

10.2.2.8

The hydrometer used for measurements of specific gravity of electrolyte shall be
provided with a graduate scale, one division of which shall represent at the most
0.005 unit of specific gravity. The accuracy of the calibration shall not be less than
0.005 unit of specific gravity.
The ammeters and voltmeters used for measurements of current and voltages shall
be permanent magnet moving coil type of an accuracy class not below 0.5 and the
measuring range such that the readings can be taken in the late third of the scale.
The thermometer used for measurements of temperature of electrolyte shall have
graduate scale, one division f which shall represent at the most 1 degC. The
accuracy of calibraction shall not be less than 0.5 degC.

10.2.2.9

Complete type test report incorporating the necessary details of the above test shall
be supplied.

10.2.2.10 The performance of first test discharge (clause 10.2.2.4) is mandatory. However,
authenticated test results furnished in evidence that the battery meets the
requirements of clause 10.2.2.6 may be accepted in lieu of actually charging and
discharging the battery to verify the discharge capacity.
10.2.3

Efficiency Test
The battery which has been given full charge (clause 10.2.2.1) subsequent to a
discharge shall be discharged at 10 hour rate to 1.85 volts per cell (clause 10.2.2.2).
The battery shall be recharged at 10 hour rate until 111 percent of the capacity
realized on previous discharge is returned to the battery. It shall then be discharged
at 10 hour rate shall not be less than that obtained on previous discharge,
corrections for temperature variations, if any, having been performed as mentioned
in clause 10.2.2.7.

10.2.4

Self-discharge Test
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The battery shall be fully charged as before and then allowed to stand on opencircuit in an ambient temperature of between 24 degC & 32 degC for a period of
14 days. At the end of this period the specific gravity of each cell shall be
measured. Any cell of the battery shall not show a specific gravity drop in excess
of 0.015. This assume an average capacity less of one percent per day based on
rated discharge capacity.
10.2.4.1

Certified test results of the tests done by the manufacturer on batteries of name,
type and rating may be accepted (clause 10.1) in lieu of actually performing the
tests mentioned in clauses 10.2.3 & 10.2.4.

10.2.5

Float Current Test
The cell shall be fully charged and placed on a constant float voltage of 2.20 volts
until the current into the cell has reached a constant minimum value over six
consecutive hourly readings. The current shall not exceed a value equal to 0.2
mA/AH at 25 degC for the new batteries and 0.2 mA/AH to 0.3 mA/AH
throughout the battery life time.

10.2.5.1

Certified test results done by the manufacturer on batteries of the same type and
rating may be accepted (clause 10.1) in lieu of actual performing the test only for
the batteries which have completed their half life.

10.2.6

Cycle Test
The test shall be made in accordance with I.E.C. Publications. The cycling
performance shall be more than 500 cycles.

10.2.6.1

Certified test done by the manufacture on batteries of same type and rating may be
accepted. If the manufacturer has sufficient data to prove that his battery will have
more than 500 cyclic life (clause 10.1) in lieu of actually performing the tests
mentioned in clause 10.2.7.

10.2.7

Chemical Composition Test
The test shall be made in Laboratory to check the composition of material used in
positive plates, negative plates, separators and to verify the following:
i)

Weight of lead used in grid of each plate.

ii)

Quantity of active material used in each plate.

iii)

Antimony and other materials used for making alloys of the grid

iv)

Impurities in the electrolyte.
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10.2.7.1

Certified test results done by the manufacturer on batteries of the same type and
rating may be accepted in lieu of actual performing the test.

10.3

Sample Tests (Cells)
Following sample tests shall be carried out on 2 sample cells drawn at random
from a lot consisting of up to 50 cells of same type and discharge capacity. Should
a sample cell be found defective the tests shall be repeated on a double amount of
sample cell be found defective the tests shall be repeated on a double amount of
samples drawn from the same lot and if any cell of the latter sample gives
unsatisfactory results, the lot shall be rejected.

10.3.1

Visual Examination
The material, construction and markings shall be inspected for checking
conformance with clause 5&9. The cells showing any deviation which has not been
approved, rough spots, absence of any of the component parts, loose or corroded
terminal posts, loose or broken seals, un-satisfactory vent plugs, leaking or
distorted containers or covers or any other signs of defects or damage inside or
outside the cells shall be rejected.

10.3.2

Checking of Dimensions and Weight
The number of cell plates, and the overall dimensions and weight of the cells shall
be checked for their agreements with the approved drawings.

10.3.3

Heat Endurance Test
The cells with the electrolyte at the correct level shall be subjected to a temperature
of 60°C for 24 hours. After cooling they will be examined and there shall be no
evidence of the flow or deformation of the dealing compound, leakage of
electrolyte or any other defective development.

10.4

Sample Tests (Racks)
Following sample tests shall be carried out on 4% of the racks offered for
acceptance of same type and design, but minimum one. Should a sample rack be
found defective the tests shall be repeated on a double amount of samples drawn
from the same lot and if any rack of the latter sample turns out to be un-satisfactory
the lot shall be rejected.

10.4.1

Checking Dimensions
The dimensions and other details of the racks shall be checked to verify their
conformance with the approved drawings.

10.4.2

Visual Examination
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The racks shall be inspected visually for checking conformance with clause 8. The
cells may be physically mounted on the rack in the approved arrangement scheme
in order to ascertain that various requirements of clause 8 are fully met.

11.

DRAWINGS & DATA

11.1

Bid Data
Following information shall be supplied with the offer. Failure to supply the
information shall make the offer liable to rejection:

1.
2.
3.

1.

Complete technical description of the offered battery in the form of
manufacturer’s catalogues and brochures etc. covering material and
construction of each part of the cell.

2.

Drawings or pictures showing cutaway views of the cell with various parts
duly labeled. Material of the parts shall also be indicated on the drawings.

3.

Drawings showing necessary dimensions of cells, terminal posts, inter-cell
connectors and weight etc.

4.

Typical charge and discharge characteristics curves showing cell voltages
versus time for various rates of charge and discharge, and corresponding
changes in specific gravity. The curves shall also be supplied showing (A)
discharge capacity as percentage of the nominal discharge capacity at
different discharge rates from 1 second to 10 hours, and (b) state of charge
as a percentage of ampere hours previously taken at different charging
currents. Effect of temperature variation on the discharge capacity of the
cell at various rates shall also be indicated.

5.

Details of mounting arrangement alongwith drawings of the rack indicating
the dimensions, weights, assembly details, material and finish. Details of
treatment for protection against corrosion, vermin and fire etc., shall also be
supplied.

6.

A list of reference indicating the names of the countries to whom the
batteries of the offered type and design have been supplied alongwith year
of supply.

7.

The particulars of the battery mentioned below as applicable:
Name of manufacturer
Type of cell
Number of cells
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4.

5.

6.
7.
8.
8(a)
8(b)
9.
10.
11.

11(a)
12.
13.
14.
15.
16.
17.
18.
19.
20.

ELECTRICAL SPECIFICATIONS

Discharge capacity at 25 degC and;
i)
10 hour rate to end-point voltage of
ii) 5 hour rate to end-point voltage of
iii) 3 hour rate to end-point voltage of
iv) 1 hour rate to end-point voltage of
v) 30 minute rate to end-point voltage of
vi) 1 minute rate to end-point voltage of
vii) 1 second rate to end-point voltage of
Specific gravity of the electrolyte (25 degC)
i)
At filling in the cells
ii) Before commencement of discharge
iii) at the end of discharge
Recommended starting rate of chare
Recommended finishing rate of charge
Recommended float charging voltage
Float current of the fully charged battery with float
voltage/cell as per (8) above
Float current of the fully charged battery completed 5
years service with float voltage/cell as per (8) above
Recommended boost charging voltage at finishing rate
Ampere-hour efficiency based on 10 hour rate of
discharge at 25 degC
Total internal resistance of the battery at the terminal
connectors, i.e. including the resistance of inter-cell
connectors, inter-tier and inter-row connections, in fully
charged condition
Cycle stability
Type of cell construction, enclosed or open
Number
of
positive
plates
and
overall
dimensions(without plate lug)
Type of construction of positive plate
Number of negative plates and overall dimensions
(without plate lug).
Type of construction of negative plate
Material of container with thickness of wall and base
and whether transparent or not
Material of cover
Material of plate grids
Material of separators, and their height, width and
thickness
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VPC
VPC
VPC
VPC
VPC
VPC

AH
AH
AH
AH
AH
AH
AH

Amps
Amps
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21.
22.
23.

23(a)

24.

25.
26.
27.
28.
29.

30.
31.

32.
33.
11.2
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Material of inter-cell connectors
Quantity of electrolyte per cell (sp.gravity 1.2.15 ± .01)
Weight of assembled cell:
i) With electrolyte (sp. Gravity
1.215 ± .01)
ii) Without electrolyte
Total weight of:
i) Positive plate
ii) Negative plate
b)
Weight of lead in each plate
c)
Weight of active material in each plate
d)
Impurities in the Electrolyte
Total dimensions of assembled cell:
i)
Height including terminal posts
ii)
Width
iii)
Depth
iv)
Drawing No.
Number of racks
Material of rack
Arrangement of cells on rack
Colour of rack
Overall dimensions of rack:
i)
Height
ii)
Length
iii)
Depth
iv)
Drawing No.
Details of accessories
Details of spare parts recommended to be order with the
battery

Litres
kg
kg

mm
mm
mm

Tiers X

rows

mm
mm
mm
Please attach list
Please attach list
indicating item wise
prices

Whether delivered uncharged or dry-charged
Guaranteed life expectancy

Years

Approval Data
Following drawings and data shall be supplied
manufacture/delivery of the batteries and racks.
1.

for

approval

before

The information required vide paras 2,3,5 & 7 of clause 11.1
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2.

Drawings of nameplate indicating also the material of the plate and details
of marking.

3.

Dimensions drawing of the terminal connectors.

4.

Complete delivery list per battery.

5.

Service manual containing instructions for installation, initial charging and
maintenance during service.

12.

PACKING

12.1

The cells shall be delivered in complete battery sets. Each battery consignment
shall be shipped with all the accessories required for complete assembling of the
battery.

12.2

The individual cells and the accessories shall be packed in suitable packing boxes
in accordance with manufacturer’s standard packing for ocean shipment. The
electrolyte shall be packed separately but shipped along with the consignment of
the battery.

12.3

Each packing box shall bear name or trade mark of the manufacturer and type of
packed goods and contain a complete packing list indicating the names and
quantities of the packed items.
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SURGE ARRESTER METAL OXIDE
1.

SCOPE

1.1

This standard applies to metal oxide surge arresters of 11KV, 33KV, 66KV & 132KV
A..C. system for the protection of power transformers, cables and other electrical
equipment against lightning and surge voltage.

2.

DEFINITIONS

2.1

Metal Oxide Surge Arrester without Gapes
An arrester having non-linear metal oxide resistors connected in series and/or parallel
without any integrated series or parallel spark gapes.

2.2

Non-Linear Metal Oxide Resistor
The part of the surge arrester, which by its non linear voltage current characteristic acts
are as a low resistance to the flow of high discharge currents, thus limiting the voltage
across the arrester terminals, and as a high resistance at normal power frequency voltage.

2.3

Rated Voltage of an Arrester
The maximum permissible r.m.s value of power frequency voltage between its terminals
at which it is designed to operate correctly as established in the operating duty tests. The
rated voltage is used as a reference parameter for the specification of operating
characteristics.

2.4

Continuous Operating Voltage
The continuous operating voltage is the designated permissible r.m.s value of power
frequency voltage may be applied continuously between the arrester terminals.

2.5

Rated Frequency of an Arrester
The frequency of the power system on which the arrester is designed to be used.

3.

SERVICE CONDITONS

3.1

A surge arrester conforming to this specification shall be suitable for operation under the
following service conditions:
a. Ambient temperature not exceeding 50°C.
b. Altitude not exceeding 1800 meter
c. Frequency of A.C. power supply 50 cycles per second
d. Voltage applied between the line and earth terminals of the arrester not exceeding its
rated voltage.

4.

STANDARD RATINGS AND CHARACTERISTICS

4.1

Standard rated voltage of surge arresters shall be as follows as well as in accordance
with current K-Electric Standards:Nominal System
Voltage

Rated Voltage of Surge
Arresters

11 KV
33 KV

12 KV r.m.s
36 KV r.m.s
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60 KV r.m.s
120 KV r.m.s

Standard Current Ratings
The standard current rating of all the surge arresters shall be 10 KQ and shall be heavy
duty type except for 12 KV Distribution type arrester. The standard current rating of 12
KV distribution type arrester shall be 5KA.

4.3

Characteristics
The characteristics of surge arresters shall be as given in Table-I.

5.

CONSTRUCTION

5.1

General
Surge arresters shall be of non linear metal oxide resisters type, without spark gaps. The
noon linear metal oxide resistors shall be housed in a porcelain insulator. The arresters
shall b hermitically sealed and filles with an inert gas.
5.1.1

The 12KV surge arresters shall be of the following types & shall be built generally in
accordance with Fig-2.
i)
ii)

Sub station type
Distribution type

The sub station type arresters shall be designed for the installation at sub station only
whereas the distribution type arresters shall be designed for mounting on cross arms of
distribution lines.
5.1.2

The surge arresters of 36, 60 and 120 KV rating shall be of pedestal type fitted with
insulating bases, generally in accordance with figures 3 & 4 and shall be designed for
substation use. The 120 KV arresters shall be fitted with grading rings.

5.1.3

The 12KV arresters should preferably be fitted with a mechanism to provide visual
indication, if becomes damaged internally. All the arresters of different ratings shall be
fitted with a pressure relief device designed to operate in case of arrester failure to prevent
an explosion or shattering of the porcelain housing.

5.1.4

The porcelain used for arrester housings and caps shall be smoothly glazed. The colour of
the glaze shall be uniform brown and shall not be earthed parts in clear and polluted
atmosphere shall be as follows:
Rated
Voltage

Nominal Creepage
Distance for Clear
Atmosphere

Extended Creepate Distance
for polluted atmosphere

12 KV

220 mm

350 mm

36 KV

600 mm

900 mm
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60 KV

1100 mm

1800 mm

120 KV

2400 mm

3800 mm

Mounting
5.2.1

Arresters of 12KV rating shall be designed to mounted in a bracket made of mild steel hot
dip galvanized shall also be supplied.

5.2.2

Arresters of 36KV, 60KV and 120KV rating shall be supplied with supporting steel
structures. The supporting steel structures shall be manufactured in accordance with
specification of local utility authority.

5.3

Terminal Connections
12KV surge arresters shall be provided with a flexible fully insulated lead for the line
terminal. All connections and parts shall be insulated so that no live metal parts are
exposed. This insulated shall be of stranded tinned copper of not less than 13 sq.mm
cross section and shall be at least 45 cm in length.
5.3.1

For ground connection a solderless clamp type terminal capable of securely clamping
stranded copper conductor of 6 to 10 mm diameter, shall be provided.

5.3.2

The line terminals of 36 KV, 60 KV and 120 KV surge arresters shall consist of a
solderless clamp type connectors. The connectors shall be made of high strength
aluminium alloy and shall be designed for receiving stranded conductors of 12mm to
32mm diameter either in a horizontal or vertical direction. For ground connection
solderless clamp type terminals capable of securely clamping stranded copper conductor
of 10 to 15 mm diameter shall be provided to receive the conductor in a horizontal
direction.

5.4

Operation Counter
5.4.1

Arresters of all ratings except 12KV distribution type should be equipped with cyclometer
dial type operation counters for indicating the number of times the arrester has operated
on account of lightning or switching surges. Counters shall not required any refill charts
or graphs. Two terminals similar to the ground terminals of the arrester shall be provided.

5.4.2

Iron and Steel Parts
Exposed iron and steel parts, including the threads of nuts, shall be coated with zinc by
the hot dip galvanizing method. The minimum weight of coating shall be as per
specification No. P-82:81.

6.

NAME PLATE
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The following minimum information shall appear on the name plate. Each surge arrester
shall be provided with a corrosion resistant metal name plate.
a. Manufacturer’s Name
b. Manufacturer’s type designation and serial number
c. Year of Manufacturer
d. Rated Voltage
e. Nominal discharge current and duty class
f. Long duration discharge class
g. Pressure relief class
h. Residual voltage at 5, 10 & 20 KA
NTEST SAMPLES, ACCEPTANCE AND REJECTION

7.1

The manufacturer shall provide all necessary facilities including testing equipment for
carrying out tests free of cost to the utility authority.

7.2

The routine tests shall be made on every arrester supplied and the arrester failing in any of
the tests as specified in clause 8.2 shall be rejected.

7.3

For sample tests specified in clause 8.3, each consignment shall be grouped into lots
containing total offered arresters of identical type & ratings.

7.4

The number of arresters to be tested shall be the nearest higher whole number to the cube
root of the number of arresters to be supplied.

7.5

If one specimen fails to meet the requirements of any individual test specified in clause
8.3, a second sample of the same number of arresters shall be selected at random from the
lot. Failure of any specimen from the second sample means rejection of the entire lot.

7.6

Type tests shall be carried out once only for the entire order. The number of arresters to
be tested shall be the nearest higher whole number to the cube root of the number of
arresters to be supplied.

8.

TESTS

8.1

The following routine, sample & type tests shall be carried out in accordance with the
specification clauses mentioned against each.

8.2

Routine Tests
1.
Visual Inspection
2.
Measurement of Dimensions
3.
Quantity Check
4.
Leakage Test
5.
Power Frequency Reference Voltage Test.

8.3

Sample Test
Residual voltage test in accordance with clause of IEC leatest Specification as well as in
accordance with current K-Electric Standards.
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Type Tests
The following type tests shall be carried out on samples of each voltage rating in
accordance with relevant clauses of IEC Specification as well as in accordance with

current K-Electric Standards.
i)
ii)
iii)
iv)
v)
vi)

8.5

Residual voltage test
Current impulse withstand test
Operating duty test
Pressure relief test
Stability test
Heat dissipation response test

Material Test
It shall be the responsibility of the manufacturer to determine and carry out any other tests
of parts or materials to ensure that the arrester uniformly meets the characteristics
established by the type tests

9.

TEST METHODS

9.1

Visual Examination
Each arrester offered for acceptance shall be visually inspected for the defects given
below:
Examination

9.2

Defects

1. Material

i) Components not made of specified material
ii) Any components missing or damaged.

2. Finish

i) Cracks or inclusions of foreign materials.
ii) Clamping bolts, nuts and spring washers not
properly galvanized.

3. Construction

Design not in accordance with the drawings.

4. Marking

Missing, not legible, incomplete or not permanent.

5. Packing

Not in accordance with approved methods.

Verified of Dimensions
The dimensions shall be checked as per approved drawings.

9.3

Quantity Check

EA Consulting Pvt Ltd

7

DHABEJI SPECIAL ECONOMIC ZONE

ELECTRICAL SPECIFICATIONS

Quantity shall be checked with the approved list of components.
9.4

Leakage Test
9.4.1

9.5

Upon completion of the manufacturer proves each completely assembled arrester section
shall be vaccum leak tests.

Test on Components
The following tests shall be made on the components of arresters:
a. Temperature cycle test on porcelain components.
b. Porosity test on porcelain components.
c. Galvanizing test.
9.5.1

Temperature Cycle Test
The Porcelain insulator housing shall be quickly and completely immersed, without being
placed in an intermediate container, in a water bath maintained at a temperature 40 degree
centigrade above that of the mains water and left submerged for a period of T minutes.
They shall be withdrawn and quickly and completely immersed without being placed in
an intermediate container in a bath of mains water for T minutes, where T = 15 + 0.7 m
minutes, m being the mass of the insulator in kilograms.

9.5.2

Porsity Tests
Porcelain fragmnents from the insulators shall be immersed in a 1 percent alcoholic
solution of fuchsin ( 1 gram fuchsin in 100 grams methylated spirit) under a pressure of
not less than 150 kilograms/ square centimeter for a time such that product of th test
duration in hours and the test pressure in kilograms/square centimeter is not less than
1,800.
The fragment shall then be removed from the solution, washed, dried and broken.
Inspection of the broken surfaces shall not reveal any dye impregnation.

9.5.3

Galvanizing Test
The zinc coating on galvanized parts shall be tested for weight, uniformity and adherence
in accordance with standard test methods.

9.5.4

For type tests all samples of arresters shall meet values specified in Table-I with the
tolerance permissible in the relevant clauses of draft IEC IC-37 WG-4 specification as
well as in accordance with current K-Electric Standards.

9.5.5

The voltage withstand tests on arrester insulation shall be made on the assembled
insulating housing of the arrester with all hardware and grading ring fitted, if used. The
non-linear resistors shall be removed. The voltage impulse withstand test shall be made
with a 1.2/50 microsecond. Voltage.

9.5.6

The residual voltage test shall be made and recorded for currents of 5000, 10,000 and
20,000 amperes. The values for this type are 2500, 5000 and 10,000 amperes.
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10.

TECHNICAL DATA

10.1

The manufacturer shall supply complete catalogue and descriptive data of the lightning
arresters and operation counter in adequate detail to enable evaluation of the protective
and operating characteristics of the arresters.

10.2

Outline drawings showing dimensions of the arresters shall be supplied. Detail drawings
showing the mounting of the arrester, the terminal connections, the grading rings and any
other hardware shall be supplied.

10.3

The following information shall also be supplied for the lightning arresters.
i)
ii)
iii)
iv)
v)

Rated Voltage
Rated Frequency
Nominal discharge current
Continous current
Residual voltage with 8/20 micro sec. current wave for:
a. 5,000 A Discharge Current
b. 10,000 A Discharge Current
c. 20,000 A Discharge Current

vi)
vii)
viii)
ix)
x)
xi)
xii)
xiii)
xiv)
xv)
xvi)
xvii)
xviii)

Current impulse withstand value
Nominal current operating value
High current operating value
Impulse withstand voltage of arrester insulation external assembly, KV
Dry and wet power frequency one minute withstand voltages, KV, r.m.s.
Overall height, mm.
Creepage distance, mm.
Weight, kg.
Diameter of grading ring, mm
Number of individual units per arrester.
Wind loading capacbility
Low current, long duration withstand value with 2000 microsecond wave
Symmetrical fault current causing operation of pressure relief device within ½
cycle of initiation, max., amps and min. amps.
Internal pressure required to operate pressure relief device, percent of pressure
required to burst porcelain.

xix)

11.

PACKING

11.1

The packing should be suitable for transportation by sea, rail and road and should provide
protection for damage due to exposure to the weather in open storage for period extending
to about one year. Packing should provide protection against damage in transit, corrosion
and fungus growth. All boxes in excess of 500 kg should be adequately marked for
stringing and lifting whenever necessary. The boxes should provided for lifting hooks
attached by means of vertical rods or plates to strong bottom supports.

EA Consulting Pvt Ltd
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TABLE–I
LIGHTNING ARRESTER CHARACTERSTICS

Sr. No.

Characteristics

Value

1.

Voltage Rating, KV

12 36 60 120

2.

Steep Current impulse residual voltage
at 10 KA impulse current

40 110 175 360

3.

Lightning impulse residual voltage at:
25,000 Amp discharge current
5,000 Amp discharge current
10,000 Amp discharge current
20,000 Amp discharge current

27 - - 32 95 95 310
35 100 170 340
38 110 185 370

4.

Switching impulse residual voltage at
500 peak current

25 80 130 260

5.

Arrester insulation impulse withstand
Voltage KV

95 170 350 650

6.

Arrester insulation wet power frequency
withstand voltage KV 34

34

EA Consulting Pvt Ltd
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THERMITE JOINTS FOR SUBSTATION EARTHING
1

SCOPE

1.1

This standard covers material specification for thermite joints for underground
earthing mesh in grid station.

2

GENERAL

2.1

The joints shall be suitable for the cable sizes and earth rod mentioned in clause
3.1.

3

CLASSIFICATION OF JOINTS, MOULDS, HOLDING CLAMPS AND
CARTRIDES

3.1

Joints
The joints shall be of the following types as indicated in drawing.

3.2

i.

Type “A”

Tee-joint for through grounding conductor 95
Sq.mm (12.5mm dia) and tap of grounding
conductor 95 Sq.mm (12.5 mm dia)

ii.

Type “B”

iii.

Type “C”

iv.

Type “D”

v.

Type “E”

vi.

Type “F”

Cross-joint between two grounding conductor
each having size 95 Sq. mm (12.5 mm dia).The
cross between conductor being at same level, one
of the conductors is therefore required to be cut,
to accommodate level crossing.
Tee-joint between grounding conductor 95 sq.mm
(12.5 mm dia) and earth rod 14.3 mm dia.
Tee-joint for through grounding conductor 148
Sq.mm (15.6 mm dia) and tap of grounding conductor 148 Sq.mm (15.6 mm dia).
Tee-joint between grounding conductor 148
Sq. mm (15.6 mm dia). The cross between
conductor being at same level, one of the
conductors is therefore required to be cut. To
accommodate level crossing.
Tee-joint between grounding conductor 148 Sq.
mm (15.6 mm dia) and earth rod 14.3 mm dia.

Moulds
The moulds, which are needed for making such joints, shall have graphite lining
and shall be suitable for at least 100 operations. The moulds shall be suitable for
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joints mentioned in clause 3.1 and shall be of split type. The mould shall be easily
cleanable without injury to the graphite lining.
3.3

Holding Clamp
The holding clamp shall be suitable for holding all types of moulds mentioned in
clause 3.2. It shall be able to hold together the mould parts firmly without any
play.

3.4

Cartridges
The cartridges shall consist of thermite main powder along with starting powder
and a steel disc. These shall be supplied in the sizes shown in table-1.
TABLE-I

Type of Joint

Weight of Powder
(Grams)

A
B

115
150

C

115

D

200

E

250

F

150

4

PACKIGN AND MARKING

4.1

For every hundred joints of each type, one mould shall be supplied, alongwith
operating instructions duly illustrated for making the joints.

4.2

One flint gun alongwith ten flints and one holding clamp shall be supplied for ten
moulds, unless otherwise stated.

4.3

Suitable packing and marking shall be provided for moulds flint gun, flints and
cartridges.

5

DRAWING AND DESCRIPTIVE DATA

5.1

Bid Drawings and Data
The bidder shall supply complete catalogues drawings and descriptive data of the
moulds, cartridges, holding clamps etc. and the method of making joints.

EA Consulting Pvt Ltd

4

DHABEJI SPECIAL ECONOMIC ZONE

ELECTRICAL SPECIFICATIONS

Recommended procedure for handling, storing of cartridges shall also be
furnished with the bid.
5.2

Samples
Samples of each type of cartreidge, mould and finished joints in 150mm. length of
conductor, if asked for in the tender, shall be supplied by the bidder alongwith
their Bid.

EA Consulting Pvt Ltd
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VOLTAGE TRANSFORMERS
1

SCOPE

1.1

This specification describes inductive type voltage transformers suitable for indoor
installation under service conditions mentioned herein
It covers voltage Transformers of the following standard ratings:-

1.2

i)

Voltage Transformers

ii)

Voltage Transformers,

iii)

Voltage Transformers,

132
/3
66
/3
33
/3

/
/
/

0.110 kV
/3
0.110 kV
/3
0.110 kV
/3

2

REFERENCE SPECIFICATIONS

2.1

The voltage transformers shall be designed, manufactured, tested and supplied in
accordance with latest edition of International Electro technical Commission
Specifications as well as in accordance with current K-Electric Standards.

2.2

The definition given in the above IEC Publications shall apply as well as in
accordance with current K-Electric Standards herein.

2.3

In case the requirements lay down herein differ form those given in the IEC
Publication in any particular, the voltage Transformers shall comply with the
requirement listed herein in regard to that item.

3

SERVICE CONDITIONS

3.1

The voltage Transformers and all accessories shall be suitable for satisfactory
operation under the following service conditions.

3.2

Ambient Temperature
Maximum
Maximum mean over
Any 24 hours
Mean in any year
Minimum

3.3

50°C
45°C
30°C
-10°C

Relative Humidity
The relative humidity may range from 0 to 100 percent. The maximum value of the
ambient temperature and humidity however do not occur simultaneously. During the

EA Consulting Pvt Ltd
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monsoons high humidity may persist for many days at a time alongwith temperature
ranging from 30°C to 40°C.
3.4

Altitude
Installation upto 1000m above sea level.

3.5

Atmospheric Conditions

3.5.1

It may be assumed that the air is not normally heavily polluted by dust, smoke,
aggressive gases, vapors or salt spray. However at certain times of the year severe dust
storms may be experienced.
Certain areas are subject to heavily polluted atmosphere and insulation or bushings for
installation in such areas shall have an extended creepage distance from live to earthed
parts as described under clause 5.7

3.5.2

4

RATINGS
The standard ratings of the voltage transformers shall be as follows:
i)
Rated Voltage
KV
145
72.5 36
ii)
iii)

iv)
v)
vi)

vii)
viii)
ix)

x)

xi)

EA Consulting Pvt Ltd

Nominal system
voltage
Rated Primary
voltage phase
to neutral
Rated secondary
voltage
Rated frequency
Rated out put:
a) Burden for the
measuring
accuracy
b) Burden for the
Protective
Accuracy
Standard measuring
accuracy class
Standard protective
Voltage Factor:
a) Continuous
b) 30 seconds
Temperature rise:
a) Winding
b) Oil
One minute power
frequency withstand

kV

132

66

kV

__
132//3

__
__
66//3 33//3

V

__
110//3

__
__
110//3 110//3

Hz

50

50

50

VA

75

75

75

VA

200

200

200

0.5

0.5

0.5

6P

6P

6P

1.2
1.5

1.2
1.5

1.2
1.5

50
45

50
45

50
45

275

140

70

°C
°C
kV
r.m.s

33
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xii)
xiii)

voltage
Impulse withstand
voltage
Power frequency
Withstand for
Secondary circuit

ELECTRICAL SPECIFICATIONS

kV

650

325

170

kV

2

2

2

5

REQUIREMENTS

5.1

General

5.1.1

The voltage transformer shall be inductive type, single pole, oil filled, self contained,
outdoor type. The voltage transformers shall be hermetically sealed with arrangements
other than nitrogen cushion and provided with oil level indicator marked with oil level
for 25 °C. Synthetic or stainless steel bellows, or expandable cells shall be provided to
accommodate oil level variation.
The oil shall be class –I oil conforming to latest publications of IEC as well as in
accordance with current K-Electric Standards.

5.1.2

5.2

Construction

5.2.1

The core shall have interleaved yoke and limb laminations made of high grade silicon
steel stampings. These shall be insulated with special varnish with high insulating
strength and securely clamped.

5.2.2

The primary winding shall be multi-layer of double enameled wire with insulation of
special paper between layers. The secondary winding shall be of double enameled
copper wire and shall be insulted from the core and the primary winding with
pressboard and paper.

5.2.3

The primary winding shall be assembled to avoid weak points of insulation and obtain
a uniform distribution of voltage gradient during impulse voltage conditions.

5.2.4

The assembled windings shall be dried under vacuum and heat. The ready-assembled
transformer shall be vacuum treated and filled with de-aerated oil under vacuum.

5.2.5

The windings and core shall be accommodated in hot-dip galvanized steel tank.

5.3

Accuracy Requirements
The specified accuracy requirement shall be met without having to make adjustment
for changes of power factor, burden or voltage. The limits of error shall apply for
power factor from 0.6 to unity.

5.4

Rated Voltage Factor

EA Consulting Pvt Ltd
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The standard value of rated voltage factor shall be 1.2 for continuous duty and 1.5 for
30 seconds duration.
5.5

Temperature Rise
The temperature rise of the voltage transformer under conditions specified in IEC
standard shall not be more than 50°C for winding 45°C for oil when operating
continuously at a voltage factor of 1.2 and 60°C for winding and 55°C for oil when
operating at a voltage factor of 1.5 for 30 seconds. A reduction of 10°C is specified
due to higher ambient temperature.

5.6

Short Circuit Characteristics

5.6.1

Voltage Transformers shall be capable of withstanding for one second the mechanical
and thermal stresses resulting form short circuit on secondary terminals with full
voltage maintained on the primary terminals.

5.6.2

The temperature of the windings under the short circuit condition given above shall
not exceed 250°C assuming an initial copper temperature of 95°C

5.6.3

The secondary short circuit current shall be at least 200 amps.

5.7

Bushings

5.7.1

Bushings shall be wet process porcelain, homogenous, free from laminations, cavities
or other physical flows and shall be well vitrified, tough and impervious to moisture.
Bushings shall have glaze of brown color.

5.7.2

Fittings made of steel shall be hot dip galvanized.

5.7.3

The minimum creepage distance of bushings form line to earthed parts in clear and
polluted atmosphere shall be as follows:
Rated Voltage

132kV
66kV
33 kV

Minimum Normal
Creepage Distance
2400 mm
1100 mm
550 mm

Extended Creepage
Distance
3800 mm
1800 mm
900 mm

5.8

Housing and Tanks

5.8.1

The housing or tanks shall be of substantial construction and of sufficient strength and
rigidity to provide a tight-fitting gasket and sealed enclosure.
The complete assemblies shall form sealed enclosures capable of sustaining full
pressure developed within housing or tank, either above or below atmospheric, under
normal conditions of operation. The windings and bushings shall be hermetically

5.8.2

EA Consulting Pvt Ltd
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sealed to prevent the entrance of moisture or leakage of the dielectric when the voltage
Transformer is installed or when under transportation.
5.9

Terminal Head

5.9.1

The size of the primary terminal shall be minimum 80 mm in length and 30 mm in dia.
It shall be made of silver or Tin plated copper. Alternatively a clamp type terminal
suitable for receiving Aluminum Conductor of 400 mm² shall be provided.

5.9.2

All secondary leads shall be brought to an outlet box and terminated in the terminal
box located in a weatherproof case near the transformer base. Provision shall be made
in Terminal Box for entry of and connection with copper 8 core, 2.5 mm² control
cables.

5.10

Earthing Terminal
Two number earthing terminals at diagonally opposite positions shall be provided.
Each terminal shall be capable of carrying full short circuit current and be suitable for
accommodating 95 to 120 sq.mm. copper earthing lead.

5.11.

Painting

5.11.1

All exposed metallic parts shall be painted except where painting will interfere with
the normal operation of the equipment. Where surfaces are left unpainted for mounting
purposes, they shall be suitable protected to prevent rusting during storage and ocean
transport.
After surface preparation and cleaning of all surfaces to be painted, the surfaces not in
contact with oil shall be painted with two coats of an epoxy primer containing red
lead. The surfaces shall be finish coated with two coats of enamel applied to provide a
uniform smooth surface free from blemishes.

5.11.2

5.11.3

The exterior surfaces shall be painted with dull grey color. In no case light color or
aluminum paint shall be used.

5.12

Galvanizing
All the steel and malleable iron parts shall be hot dipped galvanized.

6

TERMINAL MARKINGS
The terminal marking shall be in accordance with relevant clauses of IEC.

7

RATING PLATE
A rating plate made of stainless steel with engraved inscriptions shall be attached on
the tank. The markings shall be such that they are easily readable from the ground
level. The rating plate shall include as a minimum the following information:

EA Consulting Pvt Ltd
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i)
ii)
iii)
iv)
v)
vi)
vii)
viii)
ix)
x)
xi)
xii)
xiii)
xiv)
xv)
xvi)
xvii)

Manufacturer’s name
Manufacturer’s type
designation
Manufacturer’s serial
number
Year of Manufacture
Reference specification
number
Rated primary and
secondary voltages
Rated frequency
Highest system voltage
Impulse withstand voltage
Power frequency withstand
voltage
Rated output
Accuracy Class
Rated voltage factor and
Corresponding rated time
Thermal burden rating for
50°C ambient temperature
Connection diagram and
Polarity markings
Mass of oil
Total mass including oil

ELECTRICAL SPECIFICATIONS

_____________
_____________
_____________
_____________
_____________
kV

_____________

Hz
_____________
KV
_____________
KVpeak ____________
KV
______________
VA

______________
______________
______________

VA

______________
______________

kg
kg

______________
______________

8

TESTS

8.1

Voltage Transformers shall be tested in accordance with the relevant clauses of IEC as
mentioned below. The routine and type tests to be performed are listed as under:
Routine Test
The following routine tests shall be performed on all voltage transformer
i)
ii)
iii)

EA Consulting Pvt Ltd
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Power frequency tests on primary winding.
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Determination of percentage voltage (ratio) errors and phase displacement for
the given measuring accuracy class at 80%, 100% & 120% of rated voltage, at
rated frequency for 25% and 100% of rated measuring burden and at a power
factor of 0.8 lagging.
Determination of percentage voltage errors and phase displacement for the
given protective accuracy class, at 5% and at rated voltage multiplied by the
rated voltage factor, for 25% and 100% of rated protective burden and at a
power factor of 0.8 lagging.

Type Tests
The following type shall be performed on voltage transformers:
i)
ii)
iii)

iv)

Temperature rise test.
Impulse voltage test.
Determination of percentage voltage (ratio) errors and phase displacement.
Tests to be carried out at 80%, 100% and 120% of rated voltage at rated
frequency for 25% and 100 of rated measuring burden and at a power factor of
0.8 lagging for measuring class accuracy class.
Determination of percentage voltage (ratio) errors and phase displacement at
5% and 100% rated voltage multiplied by the rated voltage factor, for
25% and 100% of rated protective burden and at a power factor of 0.8 lagging
for protective accuracy class.

The above type tests may be omitted if complete type test reports for an identical
voltage Transformer can be supplied to the satisfaction of Engineer.

9

DRAWINGS AND DESCRIPTIVE DATA

9.1

Tender Drawings
The following information shall be provided with the tender;
i)

The information listed in clauses 9.3, “Schedule of Technical Data”,
shall be supplied.

ii)

Descriptive data, literature, drawings, and Photographs fully describing the
technical characteristics and constructional features to enable the Engineer to
evaluate the quality and service performance of the equipment.

iii)

Sketches showing outline, dimensions, weights, location of accessories and
connections along with the drawing of the terminal bolt.

iv)

Rating plate drawing

EA Consulting Pvt Ltd
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v)

Typical curves showing the voltage ratio error and phase displacement as a
function of the voltage from 5% to 150% of the rated voltage for 25% and
100% of rated burden specified in clause 4 item (vi)a and (vi)b respectively.

vi)

Typical curves showing the voltage ratio error and phase displacement as a
function of the burden specified in clause 4 item (vi)a and (vi)b respectively
from zero to 100% for 80% and 120% of rated voltage and for 80% and 100%
power factor.

vii)

A reference list indicating the names of the countries to which supplies have
been made alongwith the year of the manufacture.

viii)

For evaluation purpose, foundation drawing/data such as static, dynamic
forces, terminal load alongwith typical foundation drawing using RRC
structure (if steel supports are not provided) and steel supports shall be
supplied using the soil bearing capacity 10 tons/meter² for seismic zones.
Design calculation and guide lines for these shall also be supplied.

Approval Drawings
The approval drawings shall be supplied for the approval after order is placed and
before the manufacture is started and these shall include the following:
i)
ii)
iii)

iv)

9.2

All data and drawings asked for the in clause 9.1 above.
Drawings and dimensioned details of terminal bolts
Large scale dimensioned sketches along with reproducible of voltage
transformer, showing details of base and its fixing arrangement on the steel
and/or reinforced cement concrete supporting structures.
Ten printed/Photostat copies along with one copy of reproducible of the
installation, erection maintenance & operation instruction books.

Schedule of Technical Data
The following information as applicable shall be furnished with the Tender for each
type of voltage transformer.
i)
ii)
iii)
v)

v)
vi)
EA Consulting Pvt Ltd

Manufacturer’s name
Designation
Type
Design Test Certificate
i)
Issuing Institute
ii)
Number and Date
Rated primary voltage
Rated secondary voltage

_______________
_______________
_______________

KV
V

_______________
_______________
_______________
_______________
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vii)
viii)
ix)
x)
xi)
xii)

xiii)

xiv)
xv)

xvi)

xvii)
xviii)
xix
xx)

xxi)
xxii)
xxiii)
xxiv)
xxv)
xxvi)
10.

ELECTRICAL SPECIFICATIONS

Rated frequency
Impulse withstand voltage 1.2/50 micro
second wave
Power frequency withstand voltage
Power frequency withstand voltage
secondary windings
Rated secondary output
Accuracy Class:
i)
for measuring
ii)
for protection
Voltage factor at rated voltage:
i)
Continuous
ii)
30 second
Thermal limit burden
Normal temperature rise:
i)
Winding
ii)
Oil
Maximum temperature rise under
short circuit condition:
i)
Winding
ii)
Oil
Total height
Minimum phase spacing
Minimum clearance
Minimum creepage distance:
i)
Normal
ii)
Extended
Size and section of terminal bolt
(attach drawing)
Weight of oil pr pole
Weight per pole
Type of oil and reference specification
Permissible secondary short circuit current
26 partial discharge level

_______________
KV peak _____________
KV rms ______________
KV rms ______________
VA
_______________
_______________
_______________

VA

_______________
_______________
_______________

deg. C _______________
deg. C _______________

mm
mm
mm

_______________
_______________
_______________
_______________
_______________

mm
mm

_______________
_______________

Kg
Kg
A

_______________
_______________
_______________
_______________
_______________
_______________

PACKING

EA Consulting Pvt Ltd
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In every package for shipment one No. Installation, erection, maintenance and
operation, instruction book enclosed in a waterproof polyethylene material shall be
provided.
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12

MV 11kV SPECIFICATIONS

Indoor & Outdoor Distribution Transformer
1.0.

Type of transformers

1.1.

The transformers shall be 3 phase, oil-immersed, self cooled, core type, designed for distribution
service. They will be used to supply LT distribution networks with lighting and power-loads. The
transformers shall be required to be continuously in circuit. The transformers shall be generally in
conformity with
i).
ii).
iii).
iv).

IEC Publication 60076 (amended todate) Power Transformer (part 1-5)
IEC Publication 60137 (amended todate) Bushing
IEC Publication 60296 (amended todate) Transformer Oil
IEC Publication 60060 (amended todate) High Voltage Testing Techniques

3.0.

System particulars

3.1.

The system frequency is normally 50 complete cycles per second. The primary 11,000 volts, 3 phase
networks supplying the transformers have solidly earthed neutrals and may be either overhead lines
or underground cables.

3.2.

The transformers will be required to supply 420 volts, 3 phases, 4 wire overhead and underground
secondary networks with the neutrals solidly earthed.

4.0.

Particulars of climatic atmospheric conditions at site

4.1.

The transformers shall be designed and built to give efficient and reliable performance continuously
at their full rate capacities in the climatic and atmospheric conditions prevailing at the sites, which
are specified below: i).
ii).
iii).
iv).

Peak ambient air temperature
Mean maximum temperature during 24 hours
Minimum temperature
Maximum relative humidity

v).
vi).

Altitude
Location

vii).

Wind speed

50oC
45oC
0 oC
95% at dry bulb
temperature of 43 oC
Sea-level
Sea-coast (interior in
semi-desert)
136 KM/hr

5.0.

Transformers ratio and vector group ref no

5.1.

The no-load ratio of the transformers shall be 11,000/420 volts. The high voltage windings shall be
delta connected, the low voltage windings shall be star connected.

5.2.

The impedance of each transformer shall be approximately 5%. The vector group shall be DY 11 for
all the transformers.

6.0.

Winding

6.1.

All windings shall be suitably insulated and shall have the end turn insulation specially reinforced at
both ends of each phase to withstand the effects of abnormal transient pressure rises which may
occur on the system either due to atmospheric lightning, switching or system faults.

7.0.

Transformer terminals

7.1.

The three line leads on the primary high voltage side and the three line leads and the neutral on the
secondary 420 volt side shall terminate on glazed porcelain insulators bushings for having a silicone
coating, for connection to external circuits.

7.2.

The high voltage bushings shall conform to IEC-137: 1973 for rated voltage 20 KV and the
surface leakage path outside the tank shall not be less than 508 mm. Terminal LT should conform to
DIN 42530

7.3.

The connection terminal for L.V. bushing shall be of palm type.

7.4.

Arcing horns shall be fitted on the high voltage bushings and set to discharge at about 80% of the
impulse withstand voltage of the transformer and shall serve to keep the arc from the surface of the
insulator.

8.0.

Cores

8.1.

The core material should be at least M-4 Grade. The cores shall have interleaved yokes which shall
be securely clamped to reduce humming.

9.0.

Tappings

9.1

Off load tappings shall be arranged on the primary side windings to give constant pressure of 420
volts at the secondary terminals when the primary line voltage varies + 2.5%, + 5%, -7.5%. These
tapping shall be brought to a single radial (rotary) tapping switch arranged for external hand
operation. A register plate with means for clearly indicating the tapping in use shall be provided.
Switch position No. 1 shall correspond to + 5% tap.

9.2.

The operating handle and the tapping indicator shall be located either on one side or on the top of
the transformer.

9.3.

Means shall be provided for securing and padlocking the tapping switch in any of the working
position.

9.4.

A rating plate showing the relative positions number of tap connections corresponding for different
voltages.

10.0.

Transformer Protection

10.1.

The transformers will be protected by over-current and protective gear on the primary side and by
fuses / LT circuit breaker on the secondary side.

11.0.

Temperature Rise

11.1.

When the transformer is tested in accordance with procedure laid down in IEC 60076-2 , the
temperature rise above ambient for the windings core and oil, shall not exceed the limits as
mentioned below.
i).
ii).

The maximum permissible temperature rise
of the transformer oil (top oil)
Average temperature rise of the winding

35oC
45oC

11.2.

All stipulated temperature rises shall not cause damage to the insulation of the windings or any part
of the transformer or in any way adversely affecting the reliability and efficiency of the transformer.

12.0.

Vector Group

12.1.

Reference to vector diagram shall apply to diagram below. The vector group symbol being DY 11
belonging to group with phase displacement of minus 30o

12.2.

The impedance shall be approximately 5%.

14.0.

Tanks

14.1.

The transformer tanks shall be constructed of welded boiler plates with external radiating tubes /
corrugated and shall be sufficiently robust to withstand transit to site with the transformer enclosed.

16.0.

Conservator with fittings

16.1.

All transformers rated 250 KVA and above shall be fitted with conservators, which should be
detachable from the transformer to facilitate transport and shall be overhung on one side and not
placed between the two bushings.

16.2.

The conservator shall be fitted with:
i).
ii).
iii).
iv).

Oil gauge
Drain valve
Fitting hole with cover
Dehydrating breather with filling of silica gel

17.0.

Finish

17.1.

The transformers shall be painted with special anticorrosive paint, steel gray in color to withstand
the atmospheric conditions prevailing at site which tends to have storage corrosion inducing effect.

17.2.

The paint shall be highly resistant to the effects of strong sunlight and high temperatures and shall
have a long life under such conditions. As a minimum it shall consist of a priming coat and two
finish coats, which shall be applied after Shot blasting of the tank. The thickness of paint coating
shall not be less than 0.12 mm.

18.0.

Transformer oil

18.1.

Low viscosity insulating transformer oil conforming to the requirement of IEC-60296 (Latest
Applicable) shall be used.

18.2.

Laboratory reports of transformer oil shall be submitted alongwith the bidding documents.

18.3.

All necessary documents for the purchase of oil should also be submitted alongwith bidding
documents.

Rating in KVA

Iron Losses in Watts.

50

180

Copper Losses in
Watts
1000

100

280

1750

2030

150

380

2000

2380

250

600

3500

4100

400

850

4900

5750

500

935

5715

6650

750

1250

7250

8500

1000

1500

10000

11500

Total Losses in Watts
1180

HT Al Cable
2.

Scope
This specification covers supply of three core cross linked polyethylene insulated, steel wire
armored PVC sheathed aluminum conductor underground cable for use in 11KV distribution
network. These cables shall be capable of operating continuously at a conductor temperature of not
less than 90oC and shall be suitable for three phase grounded system in accordance with IEC 60502
(Latest publication).

3.

Climatic condition
The cables will be used in Karachi where sub-soil salty water exists in depths varying from three
feet to eight feet. The climatic and atmospheric condition is given below:a)
b)
c)
d)
e)
f)
g)

4.

Peak ambient air temperature
Mean maximum temperature
during 24 hours.
Minimum temperature
Maximum relative humidity.
Average annual rainfall
Altitude
Location

50oC
45oC
0oC
95% at dry-bulb temperature of 43oC
150mm.
Sea-level
Sea coast with semi-desert interior
and marshy soil near the coastal area.

Construction
a)

Insulated Conductors:

i) Conductor: The conductor shall be EC grade aluminum as per IEC-60228 (Latest publication)
class- 2 stranded conductors.
The stranding shall be as follows:Item No.

Size(mm2)Min

i)

300

Min. No. of wires in the conductor
30

ii) Conductor Shield – The stranded conductor shall be shielded with an extruded semi conducting
layer before insulating
iii)

b)

Insulation:-

The insulation shall be cross linked polyethylene. The average thickness of
the insulation shall be 4.5mm, which should not be less than 3.95 mm at
any one point.

Shielding:i)

The cables core shall be shielded in accordance with the shielding recommendation of IEC60502 (Latest publication).

ii)

The non-metallic layer shall be extruded directly upon the insulation of each core and
consist of either a bonded or strippable semi-conducting compound.

c)

iii)

The semi conducting insulation shield shall be covered by a bare copper shielding tape
applied with an overlap of 15% (width of the tape).

iv)

Phase identification shall be obtained by using either colored Tapes (Red Yellow, Blue)
which shall be applied over semi-conductor tape longitudinally or numerically 1,2,3 printed
on semi-conducting tape in Red, Yellow, Blue colors.

v)

The insulation shield shall be easy to strip from the insulation and individual conductors of
multi conductor cables shall be easy to separate for termination purpose.

Assembly
i)

Three insulated cores shall then be laid with jute or synthetic fiber filters and bound with a
cable tape binder.

ii)

The cable tape binder shall then be covered with a PVC Jacket. PVC compound should be
compatible with the conductor operating temperature of 90oC. PVC Jacket should have the
following nominal radial thickness, subject to a required tolerance of 20% + 2mm.
300mm2

d)

-

2.0mm

Armor
Armoring shall be provided with steel wire. The thickness of each wire shall be 3.15mm for sizes
300mm2 applied helically over the PVC bedding, covering the surface of the bedding. Steel wires
shall be in accordance with requirements laid out in BSS 6346 (Latest publication)

e)

Overall jacket
The entire cable assembly shall then be covered with a PVC outer jacket suitable for the operating
temperature of the cable. Nominal radial thickness shall be as given below and subject to a required
tolerance of 20% + 0.2mm
300mm2

5.

-

3.8 mm

Tests
Electrical and Non-Electrical acceptance tests shall be conducted at the works in accordance with
IEC-60502 (latest applicable). The Type Tests shall be from independent accredited laboratory.
Following clauses of IEC quoted standard shall be followed in compliance of following different
tests:
a)
b)
c)

6.

Routine Tests
Sample Tests
Type Tests

Clause 16
Clause 17
Clause 18

Technical details & samples
The bidder shall submit detailed technical particulars and manufacturing data of the cables offered
accompanied by a type test report in accordance with IEC-60502 (Latest publication) standard
mentioned above. Complete illustrated literature including instructions of jointing material shall be
furnished together with description.

7.

Packing

The cables shall be supplied wound in lengths, as given in below on non-returnable drums which
shall be strong enough to withstand transport from the factory and handling on site when laying the
cables. Covering, strong enough to withstand the handling shall be put around the circumference of
the drum to protect the cable from damage. Relevant brief particulars of the cables shall be painted
on the side of the drums as well the identification “Property of K-Electric”.
Standard Cable Size
300mm2

Maximum lengths to be wound on Drums
500 Meters

Insulated Ring Main Unit
1.0

Scope

1.1

This standard specifies SF6 insulated metal enclosed ring-main unit designed for outdoor
use for alternating current of 630A at rated voltage of 12kV and 50Hz frequency. The
equipment is required for KE MV distribution network for ring and T-Off.

1.2

The ring main unit shall conform to the following standard specifications and IEC
publications 62271-102, 62271-103, 62271-200 (latest applicable).

2.0

Service Conditions
a.
b.
c.
d.
e.
f.
g.

Maximum ambient temperature
50oC
Average value measured over a period of 24 hours
45oC
Minimum ambient temperature
0 oC
Altitude
1000 Meter
Maximum relative humidity
95%
Condensation, heavy pollution and corrosion shall be considered while designing.
Location:
Sea-coast

2.1

It may be assumed that the air is normally heavily polluted by dust, smoke, aggressive
gasses, vapor or salt spray. However, at certain times of the year, severe dust storms may be
experienced

2.2

Outer and inner surface of the unit should be protected with the above climatic conditions as
per clause 2.0 & 2.1.

3.0

Reference Standards

3.1

The switches shall be designed, manufactured and tested in accordance with the following
standards amended to date;
IEC 62271-1

High voltage switchgear and control gear, Part 1: Common specification,

IEC 62271-200

High voltage switchgear and control gear – Part 200: AC
Metal-enclosed switchgear and control gear for rated voltages above 1kV and
upto and including 52kV

IEC 62271-100

High-voltage switchgear and control gear - Part 100: High Voltage
Alternating Current Circuit Breakers

IEC 62271-102

High voltage switchgear and control gear, Part 102: Alternating current
disconnectors and earthing switches

IEC 62271-103

High-voltage switchgear and control gear - Part 103: Switches for rated
voltages above 1 kV up to and including 52 kV

IEC 60255

Measuring relays and protection equipment

IEC 61243-5

IEC 62271-206

Voltage Detecting Systems (VDS)
High-voltage switchgear and control gear - Part 206: Voltage presence
indicating systems for rated voltages above 1 kV and up to and including 52
kV

4.0

General Requirements:

4.1

The ring main unit should be prefabricated, filled with SF6 gas, & should be tested in
accordance to IEC 62271-100 and 62271-200 (latest applicable) or equivalent / updated
standards. It should be ready for operation on delivery.

4.2

The offer must have the following features:
a)
b)
c)
d)
e)
f)

Compact construction
High operator safety
Maximum reliability
Maintenance free
Possibility of various cable sizes for
connections
Recommended spares with separate prices

4.3
The complete RMU shall be outdoor type,
complying with IP 54 (with or without
enclosure).
4.4

The RMU unit can be housed in a hot dip galvanized sheet steel enclosure with paint
thickness of 90 - 100 microns or stainless steel housing with paint thickness of 50 - 60
microns, having 2 mm thickness with rubber gasket, confirming with IP 54 protection.

4.5

In case of enclosure, IP54, Internal Arc and Temperature rise tests shall be performed on
complete unit (RMU with enclosure) or test reports from any independent lab along with
complete type test reports shall be submitted.

4.6

The loss of service continuity class shall be LSC2 for RMU.

4.7

The partition class shall be PM.

4.8

For internal arc (IAC-AFLR) test requirements, the direction of escaping gases shall be
upward and same should be verified by drawings and type test reports submitted with
bid.

4.9

In addition to door handle lock with key, padlock arrangement shall also be provided as
shown in below picture:

5.0

Ring Main Unit Types:

5.1

The ring main unit shall be of following combinations:
A) 3 Way RMU with one side protection
➢
➢
➢
➢
➢
➢

The configuration shall be Load break switch, VCB and Load break switch.
Ring-main feeders with Vacuum Circuit Breaker (630 Amps each side) shall be
provided with protection relay.
Ring-main feeder with Load Break Switch (630 Amps) shall be without
protection
Bus-bar side shall be isolated.
Feeder’s side shall be earthed.
FPI shall be provided on switch side

Single Line diagram:
Selector /
Isolator
Cable
Test

Cable
Test

Cable Test
Trip Coil

FPI

P

VCB

Switch

B)

Protection
CT’s

FPI

Switch

3 Way RMU with 2 Side Protection
➢
➢
➢
➢
➢
➢
➢

The configuration shall be Load break switch, VCB, VCB.
The incoming feeder shall be terminated at the LBS side and the outgoing shall
be taken out from circuit breaker units.
Ring-main feeders with Vacuum Circuit Breaker (630 Amps each side) shall be
provided with protection relay.
Ring-main feeder with Load Break Switch (630 Amps) shall be without
protection
Bus-bar side shall be isolated.
Feeder’s side shall be earthed.
FPI shall be provided on switch side

Single Line diagram:

Selector /
Isolator
Cable Test

Cable Test

Cable Test
Trip Coil

Trip Coil

P Protection
CT’s

FPI
Switch

C)

Selector /
Isolator

VCB

P Protection
CT’s
VCB

4 Way RMU with 2 side protection
➢ The configuration shall be LBS, LBS, VCB, VCB.
➢ The incoming feeder shall be terminated at the LBS side and the outgoing shall
be taken out from circuit breaker units.
➢ Ring-main feeders with Vacuum Circuit Breaker (630 Amps each side) shall be
provided with protection relay.
➢ Ring-main feeder with Load Break Switch (630 Amps) shall be without
protection.
➢ Bus-bar side shall be isolated.
➢ Feeder’s side shall be earthed.
➢ FPI shall be provided on switch side.

Single Line diagram:
5.2

The relay shall confirm to KE Specification # K-TPRE-Numerical Relay-418 (latest
applicable). The relay shall be dual powered & have the features of OC, SC, EF & Wire
Broken.

5.3

The current transformers (CTs) shall be provided with manufacturer design, as per IEC61869-2 (latest applicable).

5.4

The CT ratio shall be 600/5-1A, 400/5-1A or as specified in tender enquiry documents.

5.5

The manufacturer can offer their own design for HT CTs if other than of KE Specifications
for consideration.

5.6

The CTs shall be easily approachable and replaceable in case of fault.

5.7

RMU shall be with either heat/cold shrink or slip on type cable boots.

6.0

Enclosure (SF6 Gas Tank & Pressure Relief Device)

6.1

The ring main unit shall be metal enclosed and SF6 insulated. The design should be such
that normal service, inspection and maintenance operations including the usual checking of
phase sequence, earthing of connected cables, locating of cables faults, voltage tests on
connected cables or other apparatus and the elimination of dangerous electrostatic
charges, can be carried out safely.

6.2

For replenish gas system, a non return valve for refilling of SF6 gas shall be provided on
main tank. The valve shall be protected and sealed with a removable cap.

6.3

The gas pressure gauge shall be provided to monitor the gas pressure of SF6 tank and
should be temperature compensated & visible from front.

6.4

The container must be equipped with a suitable pressure relief device as per requirement of
IAC AFLR.

6.5

Four or three number of counters (one on each side, CB/LBS) shall be provided for
counting/monitoring number of mechanical operations performed on RMU and should be visible
from front.

6.6

Lifting lugs are to be fitted on the top of each RMU such that the lugs do not hinder the
operation and maintenance of the RMU.

7.0

High Voltage Switch

7.1

The high voltage switch shall comply with IEC 62271-103 & IEC 62271-10 updated
standards and shall be of spring assisted / stored-energy mechanism.

8.0

Earthing Switch

8.1

The earthing switch shall comply with IEC 62271-102 and shall be spring operated and of
independent manual operation type.

9.0

Internal Wiring

9.1

Control wiring shall be with single core PVC insulated copper conductor of sizes 1 mmsq.
(minimum). All control wiring shall be through channels with removable covers to provide
ease in inspection/replacement. The end of wires shall have permanent fiber or plastic
identification ferrules, dully marked with appropriate corresponding end - terminals.

10.0

Operation

10.1

The switching shall be actuated by a three-position switch capable of performing all the
functions specified in IEC 62271-103 (latest applicable). The three positions shall be
“CLOSED, OPEN” and “EARTHED”.

11.0

Earthing

11.1

Earthing shall be as specified in IEC 62271-102 (latest applicable).

12.0

SF6 Gas in Ring Main Unit

12.1

The SF6 shall be in accordance with IEC 60376 (latest applicable). The tank shall be
hermetically sealed and pressure of SF6 gas should be maintained for a service life of 30
years (minimum).

12.2

Switching functions as general purpose switch disconnector shall be according to IEC
62271-103 & IEC 62271-102 (Latest applicable).

12.3

Each switch shall be provided with an integral earthing device to earth the live parts of the
switch during maintenance. During the operation the integral earthing device shall not
endanger the operator.

12.4

The below mentioned accessories will be provided with RMU if and only if mentioned in
the tender enquiry, otherwise no accessories are to be provided with the offered
RMU/included in the bidding documents.
a)
b)
c)
d)

Complete set of gas filling device along with SF6 gas cylinder with 50 Kg SF6 gas
and gas filling pipe with sufficient length
SF6 hand leak detector
Spare boots
CTs of appropriate ratings

13.0

Interlocking System

13.1

The switchgear must be equipped with a comprehensive interlocking system, which
prevents any inadmissible control process and does not allow any mal-operations. The
following interlocks should be possible: a)
b)
c)
d)

Direct operation of the three-position switch from ‘OPEN’ to ‘EARTHED’ position
and vice versa.
The opening of covers of each cables compartments unless the appropriate feeders
have been isolated and earthed.
The closing of the transformer switch when the CB compartment is open.
The closing of the feeder switches when the appropriate compartments are opened.

14.0

Cable Connection

14.1

The cable connections shall be of conventional cable sealing ends such as shrink-on or
push-on types. The connections should be suitable for 3-core 95 to 400 mm2 XLPE cables
for ring main and transformer feeders.

14.2

In case of enclosure, all the cable termination shall be front access.

14.3

The front cover must be integrated in the comprehensive interlocking system.

14.4

The cable doors should be removable / detachable type so as to facilitate easy connection of
cables and not to allow any hindrance to the maintenance staff while doing maintenance.

14.5

The RMU shall be equipped with supporting adjustable clamps (95 to 400 mm Sq 3-core
arm cable) for cable terminations to avoid loading at the bushing of the Ring Main Unit.

14.6

Additional adjustable supports shall be provided for holding the HT cables in order to
reduce stresses on HT bushing (where ever required).

15.0

Cable Testing Facilities

15.1

The cable testing must be possible without dismounting the cable plugs and cables.

15.2

Separate test bushing for test of cable is to be provided along with each unit.

15.3

The cable testing for transformer feeder should even be possible when the bus-bars are live.

15.4

There should be facilities for fault location and D.C. voltage testing cables. In case a test
adapter is to be used it should be assumed to be a part of ring main unit & should be
supplied with each unit.

16.0

Pad Locking

16.1

Provision shall be made for padlocking the load break switches and the earthing switches in
either OPEN or CLOSED position, a parking position for the padlock shall be provided for
each padlocking device.

17.0

Operating Handle, Mimic Diagram

17.1

One common operating handle for high voltage and earthing switch shall be provided with
each switchgear.

17.2

There must be a user friendly control panel with a single line diagram and integrated
position indicators for all switching devices at the front side of the RMU.

17.3

The following operations must be possible from the front of RMU: a)
b)
c)
d)
e)

18.0

Inspection of gas pressure
Switching
Mechanical position indictors
Mechanical operation
Voltage indication

Secondary Equipments:
The ring main unit should be equipped with the following control and operating devices: -

18.1

Voltage Detecting System

18.1.1 Every cable feeder and transformer feeder must be equipped with a three phase integrated
voltage detection system.

18.1.2 The energy for the system should be from the coils present at the outer cone of connection
bushings
18.2

Fault Passage Indicator (only for feeder/T-Off without protection or transformer)

18.2.1 Fault passage indicator is to be provided with every cable feeder (LBS), which can easily be
watched on the front panel.
18.2.2 The transducers for the short circuit indicators have to be mounted onto the outer cone of
the connection bushings or on the incoming cables to the RMU. The display of the FPI
should be LEDs/LCD. It should be capable of indicating the phase and ground faults.
19.0

Name Plate

19.1

The name plates shall be in accordance with IEC-62271-200 and IEC-62271-1.

20.0

Finish

20.1

The switchgear as a whole unit shall be designed / constructed for use in a hot and damp
coastal climate conditions and shall be maintenance free.

20.2

Oven baked painting having durable weather resistant properties or out door powder coat
paint shall be preferred with all the properties & qualities as mentioned above.

20.3

The finish color shall be grey having shade RAL 7032.

20.4

Bolts and nuts used in construction shall be of stainless steel and in conformance with ISO
Standard (metric).

20.5

QR code shall be pasted on each RMU to easily access product information and following
information is required to be linked with item codes.
a. Complete set of drawings
b. Installation/Operation manuals (both in English & Urdu) along with video tutorials
c. Safety precautions
d. Manufacturer service team contact details in case of emergency/fault etc.

21.0

Technical Specification for RMU
A.

11KV Busbar

i.
ii.

iii.
iv.

Material
Current carrying capacity
a) @ 40 deg C
b) @ 50 deg C
Short time rating current
Busbar insulation

B.

High Voltage Switch

i.
ii.
iii.

Nominal system voltage
Highest system voltage
Highest voltage for equipment

Copper
630 Amps
570 Amps
20kA for 3 sec
SF6

11 kV
12 kV
12 kV

iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.

Rated impulse withstand voltage
95 kV
One minute power frequency withstand voltage
38 kV
Rated frequency
50 Hz
Rated normal current
630 Amps
Rated short-time current
20 kA for 3 sec
Rated peak withstand current
50 kA
Rated short circuit making capacity
50 kA
Insulating gas
SF6
Endurance Class (As per IEC 62271-103 latest publication)
a) Mechanical Endurance (As per clause 3.4.103.4)
M2 (5,000)
b) Electrical Endurance (As per clause 3.4.103.3)
E3

C.

11 KV Circuit Breaker

i.
ii.
iii.
iv.

Nominal system voltage
11 kV
Highest system voltage
12 kV
Highest voltage for equipment
12 kV
Rated insulation level
Rated lightning Impulse withstand voltage.
95 kV
Rated one minute power frequency voltage
38 kV
Rated frequency
50 Hz
Rated Current
630 Amps
Rated short Circuit withstand current.
20 kA for 3 Sec
Rated short-current making current
50 kA
Operating sequence
O - 3 min – CO - 3 min - CO
Endurance Class (As per IEC 62271-100 latest publication)
a) Mechanical Endurance
M2 (10,000)
b) Electrical Endurance
E2

v.
vi.
vii.
viii.
ix.
x.

D.

Earthing Switch

i.
ii.
iii.
iv.

Nominal system voltage
11 kV
Highest system voltage
12 kV
Highest voltage for equipment
12 kV
Rated insulation level
Rated lightning Impulse withstand voltage.
95 kV
Rated one minute power frequency voltage
38 kV
Rated frequency
50 Hz
Rated duration of short circuit
3 Sec
Rated short-time withstands current.
20 kA
Rated peak withstand current.
50 kA
Rated short-current/making current
50 kA
Endurance Class (As per IEC 62271-102 latest publication)
a) Mechanical Endurance
M0 (1,000)
b) Electrical Endurance
E2

v.
vi.
vii.
viii.
ix.
x.

CASSETTE TYPE INDOOR 11KV VACUUM
CIRCUIT BREAKER SWITCHGEAR PANEL

1.0

Scope

1.1

The equipment is intended to be used in KE 11 kV distribution system such as general
distribution substation, HT bulk supply substation, 11kV Kiosk and new connection
schemes/projects etc.

1.2

The specification covers Manufacture, Supply and Testing for 11KV, Triple Pole, Metal
Clad with Cassette Type draw-able Vacuum Type Circuit Breaker for indoor
installation. It shall be complete in all respects as Switchgear Panels with or without
metering. The circuit breaker shall be designed and built to give highly reliable service
under climatic conditions described herein.

2.0

Climatic conditions
Maximum ambient air temperature
50oC
Maximum daily average temperature
45oC
Minimum ambient air temperature
0 oC
Maximum relative humidity
95%
Altitude
Sea level
Location:
Sea coast (interior is semidesert).
g. Pollution:
Severe marine pollution on account of windblown, sand and dust with salt content and salt laden spray and mist.
a.
b.
c.
d.
e.
f.

3.0

System requirements (Applicable to all parts of the Switchgear)
a).
b).
c).
d).
e).

Nominal system voltage
Highest system voltage
Highest voltage for equipment
No of phases
Frequency

4.0

Types of VCB switchgear panels

4.1

Type - 1

11KV
12 KV
12 KV
3
50 HZ

4.1.1 Vacuum Circuit Breaker Switchgear Panel fitted with completes instrumentation,
protection and metering in accordance with relevant KE Specification and IEC
standards.
4.2

Type - 2

4.2.1 Vacuum Circuit Breaker Switchgear panel with complete instrumentation and
protection without metering in accordance with relevant KE Specification and IEC
standards.

5.0

Design and construction

5.1

General

5.1.1 The switchgear and control gear panels shall be of the fully arc proof metal-clad, free
standing, floor mounting, flush fronted, withdraw able type, consisting of separate
panels assembled into one or more sections to form a single structure with a common
busbar assembly. It shall be able to couple with other existing panels/new panels.
5.1.2 The switchgear shall be suitable for the following: a).
b).
c).
d).
e).
f).
g).
h).
i).
j).
k).
l).

Nominal system voltage
Highest system voltage
Highest system voltage for equipment
Rated current
No of phases
Frequency
Rated lightening impulse voltage (BIL)
Rated one-minute power frequency withstand voltage
Rated peak withstand current
Rated short circuit breaking current (3 sec.)
Rated short circuit making current
Loss of service continuity class

11KV
12 KV
12 KV
630 A
3
50 HZ
75 KV
28 KV
50 KA
20 KA
50 KA
LSC2B

5.1.3 The overall design of the mechanism of the switchgear shall be such as to reduce
mechanical shock to a minimum and shall prevent inadvertent operation due to fault
current stresses, vibration or other causes.
5.1.4 Each circuit breaker shall be provided with one handle for manual charging of spring.
5.1.5 The minimum clearances in air for busbars and other live parts i.e. between phase to
phase and phase to earth as shown in the attached drawing. Individual panels shall be
designed for insulation levels as per service conditions and applicable IEC Standards.
5.1.6 All live parts including busbars, connections, circuit breakers etc shall be suitably
enclosed in an enclosure (Housing) made of sheet steel of minimum thickness 2mm
(14 SWG).

5.1.7 Access to busbar, main connections and all other items of the equipment for all normal
maintenance operations shall be through hinged doors open up to 90-1200 angles with
locking facilities from the front and a bolted plate at the rear for approach to the incoming and out-going terminals.
5.1.8 The instrument/metering compartment door shall be properly lockable and sealable.
5.1.9 Two separate compartments for Panels i.e. Metering (Energy Meter) and Instruments
(Ammeter, Voltmeter, Relay etc) shall be provided. And PT and CT wiring shall be
separately routed; PT wires directly in to KWH meter compartment and CT wire
directly in to instrument relay compartment. Also wiring of CTs and PTs shall have
proper tagging/Cross ferrule no. and no control cable crossing between metering and
instrument compartment.
5.1.10 The earth terminals shall be readily accessible and placed so that the earth connection
is maintained when the cover or any moveable part is removed. The earth terminal
shall be suitably protected against corrosion and marked with the sign.
5.1.11 All steel sections used for the construction of enclosure shall be rigidly moulded and
the entire enclosures shall be rigid and self-supporting.
5.1.12 The enclosure shall be completely vermin proof with special regard to the danger of
flashover, both in service and isolated position. All three positions i.e. closed, test &
isolating positions should be in operation with door closed.
5.1.13 Clamps for clamping and bonding the armour of the cables, bottom cover plate should
be adjustable enough to accommodate the adjustment with wooden cleat for cable
clamping of 95, 185,300 & 400 mm2 XLPE insulated aluminum conductor cable with
cable glands.
5.1.14 The protection class shall be IP4X for complete housing.
5.1.15 Each panel shall be equipped with anti-condensation heater controlled by
thermostat.
5.1.16 Indicators for live line of all phases shall be provided on panel and indicators shall be
provided with insulation at terminals to avoid accidental touch
5.1.17 Integral, pressure relief vents mounted on top of each individual vertical sections are
to be provided separately for relief of excessive pressure caused by internal arc fault
without affecting structural integrity, and protect personnel who might be present in
the vicinity of the switchgear as shown the drawings Nos. K-D-TPRE-VCB185-01 & 02.

Pressure relieve vents shall be normally closed and shall open automatically at a
positive pressure of more than 10 mbar.
5.1.18 Holes on side wall of panel shall be provided for coupling between Panels and
accessories like nut and bolt of appropriate sizes shall be supply as loose and coupling
holes shall be provided with removable caps, refer Drawing No. K&D-TPRE-VCB-185
03.
5.1.19 QR code shall be embossed/pasted be top right corner of LV compartment door and
following is the list of documents required need to be linked with QR codes.
a)
b)
c)
d)

5.2

Particular panels complete set of drawings.
Installation/Operation manuals (English & Urdu) and its tutorial videos.
Safety precautions.
Manufacture service team contact details in case of emergency/fault etc.

Circuit breaker

5.2.1 The circuit breaker shall be vacuum type, triple pole, capable of all the three poles to
be coupled and operate simultaneously. The circuit breaker shall be draw-out
mounted on a cassette type trolley with guide rail arrangement to ensure proper
alignment of trolley.
5.2.2 The housing (panel) of the circuit breaker shall be metal clad to prevent/ restrict
damages to that compartment. It shall be designed to ensure safety during operation,
inspection, cleaning and maintenance and shall be so arranged as to minimize the risk
of fire arising and spreading.
5.2.3 The operating mechanism shall be manually charged spring type with push buttons
for opening and closing the breaker. The closing mechanism shall be independent of
the operator’s efforts and shall consist of springs charged in readiness for closing
operation. The closing spring shall be capable of manual charging. Spring charged and
spring discharged indicators to be provided. It shall be capable of series tripping
through dual-power relay along with tripping relay and accessories. Provision for
shunt tripping and for motorized operation, provision of spring charged mechanism
should be available. The same will be reflected in BOQ of the tender documents and
also refer to clause 5.14.2.
5.2.4 The circuit breaker shall be manually operated by a quick make mechanism. The
operation shall be in one step and the mechanism shall not hold in an intermediate
position in any case. The fixed as well as moving contacts shall work in vacuum in such
a way that the arc produced during making or breaking operation is quenched in a
satisfactory manner.

5.2.5 The moving contact shall be Tulip or Finger Type and capable of horizontal movement
through suitable mechanism to make and break the circuits and thickness of silver
coating on contacts shall be minimum 5 microns
5.2.6 The operating mechanism and stored energy shall allow the following sequence: O - 3 min – CO - 3 min – CO / other better operating sequence
5.2.7 Electrical and mechanical endurance classes shall be E2 & M2(10000 operations) as
per IEC clause IEC 62271-100 latest publication
5.2.8 The operating handle made of metal shall be insulated from the operating shaft for
the full insulation withstand voltage.
5.2.9 Where necessary, parts of mechanism shall utilize materials such as stainless steel,
brass or gunmetal to prevent sticking of these due to rust or corrosion. Complete gear
system of VCB operation should be rust free.
5.2.10 All removable components of the same type and rating in a given assembly shall be
interchangeable with those in others.
5.2.11 All nut bolt & rivets shall be of high grade stainless steel class 8.8.
5.2.12 The breaker shall be equipped with operation counter.
5.2.13 Each Cassette type VCB Panel shall be provided with a trolley for taking out and for
the insertion of breaker in the cassette compartment of the VCB Panel.
5.3

Earth switches/earthing

5.3.1 The earthing switch shall be rated equal to the switchgear short circuit withstand
rating
5.3.2 Provision shall be made for earthing the panel. A bolted type connector capable of
receiving a 50 mm dia stranded conductor shall be provided near the bottom of the
enclosure. The connector shall
be made of brass and shall be tin-plated. All
metal parts of the installation shall be bonded so as to be effectively earthed. Door
shall be connected to the body of the enclosure by means of flexible earthing strap or
cable and the hinges shall not be relied upon for earthing.
5.3.3 Earthing switches shall be hand operated, high speed type with rated peak withstand
current of 50kA

5.3.4 Electrical and mechanical endurance classes shall be E2 & M0 (1000 operation) as per
IEC 62271-102 latest publication.
5.3.5 Interlocking shall be provided to allow closing of earthing switches only in the event
that the circuit breaker trolley is in draw-out position. Mechanical indication shall be
provided on the cabinet front for status of the earth switch contacts, without the need
for access to HV compartments.
5.4

Busbars

5.4.1 The circuit breaker shall have a set of three HDHC (hard drawn, high conductivity)
tinned plated round edge imported 99.9% copper purity of adequate size and
thickness of tin coating on busbar shall be minimum 8 microns. The busbar in the
circuit breaker shall be suitable for coupling on both sides into adjoining breakers or
isolators directly (without adapter panel). Coupling bus bar pieces shall be provided
with each and every panel.
5.4.2 The busbars shall be completely covered with insulation material capable of
withstanding twice the rated voltage. The material shall ensure full adherence to the
busbars. Snap or PVC covering however, is accepted at the joints. The insulating
material of sleeves and covers shall have fire resistant properties. Insulating sleeves
should be of reputed manufacturer preferably Tyco / Raychem or 3M.
5.4.3 The temperature rise of bus bars and their joints shall not exceed 40oC, during testing
for short circuit of breaker.
5.4.4

Provision for flexible/Adjustable bus bar for red & blue phase with 50 mm spacing
in existing bus bar arrangement to be provided.

5.5

Support insulators

5.5.1. All support insulators shall be IEC compliant either of porcelain/Epoxy Resin or
standard composite insulating material. The insulators shall be of high quality and
smoothly glazed to be free from imperfections of all sorts. The electrical
characteristics shall also be suitable for highly polluted atmosphere as mentioned in
clause 2. Some of the characteristics of support insulators are given below: a).
b).
c).
d).

Creepage distance – 350 mm
Dry arcing distance – 170 mm
One-minute power frequency withstand voltage - 28kV.
Lightening impulse withstand voltage (BIL
- 75kV.

5.6

Safety & interlocking

5.6.1 Safety shutters shall be provided which shall automatically cover the orifices to live
parts, when the circuit breaker is isolated and drawn out. Means shall be provided for
padlocking the shutters in the closed position. The shutters shall be marked “BUS
BARS” and “CABLES”. Means shall also be provided for padlocking the circuit breaker
in the plugged in position to prevent unauthorized isolating operation.
All the material used in shutter mechanism (fixed & moving part) shall be of sheet
metal. Only Spouts /Bushings shall be non-metallic and bus bar opening at side wall
should be of fiber glass.
5.6.2 Shutters shall be installed in front of the fixed (Spout) “plug-in” contacts and ensuring
the protection when withdrawable cassette is either in “disconnected/test” positions
or removed from the CB compartment.
5.6.3 Safety shutters shall be separately pad lockable so that during removal of
withdrawable part each shutter shall be operated and padlocked individually and only
de-energized primary contacts shall be allowed to access and energized primary
contacts shutter must remain in padlocked condition to avoid any chance of access to
live circuit during maintenance refer Drawing no: K & D-TPRE-VCB-185-04.
5.6.4 Interlocking device shall be provided so that circuit breaker can only be closed when
it is fully or fully plugged in position.
5.6.5 The withdrawal arrangement of a circuit breaker shall not be possible unless it is in
the open position.
5.6.6 The circuit breaker cannot be inserted when the earthing switch is in closed position.
5.6.7 Operation of circuit breaker to the “ON” or “OFF” position shall only be possible when
the earthing switch is in the open position.
5.6.8 Closing of the earthing switch shall only be possible when the circuit breaker is in
drawn-out-position.
5.6.9 The panel shall be provided with front hinged door, so that cassette compartment may
not be left open when cassette type breaker is drawn out for maintenance/ testing.
ON/OFF operation shall be possible without opening the front door.
5.6.10 The trolley/withdraw able unit shall have three positions i.e. Closed, Test and Isolated.
All three positions shall be operated in closed door.
5.7

Position indicator

5.7.1 The circuit breaker shall be mechanically trip free. The circuit breaker shall have
mechanically operated “ON” or “OFF” position indicators. The letter shall be in white
against a red background for “ON” and green background for “OFF” position.
5.7.2 The front door is to be provided with a central latch, which is operated by twin-bit key.
The Switching devices and the position of the switchgear cassette trolley shall be
monitored through an Inspection window.
5.8

Control wiring and termination

5.8.1 Control wiring of current and voltage circuit shall be with single strand PVC insulated
copper conductor wires of sizes 4.0 mm2 and 2.5 mm2 respectively. All control wiring
shall be through channels with removable covers to provide ease in
inspection/replacement. The end of wires shall have permanent fiber or plastic
identification ferrules, duly marked with appropriate corresponding end - terminal.
End of wires should be sleeved and crimped before insert in terminal. Terminals and
its accessories should be of European make for e.g. Weidmuller or Cabor etc.
5.8.2. Each control wire shall terminate at each end in a terminal block with either a pressure
connector or spade type terminal. The terminal blocks shall be provided with slip-on
covers to avoid accidental touch. One spare terminal strip shall be provided for each
terminal block with minimum 15 numbers of terminals.
5.9

Painting

5.9.1 All the interior and exterior surfaces of the enclosure shall be thoroughly cleaned
through the process of degreasing and phosphating to prepare the metal surface for
painting. The paint shall be applied conforming to international standards. (Color
Shade 7032).
5.9.2 The total paint thickness shall be at least 120 microns.
5.9.3 Powder coating paint oven baked painting having durable weather resistant
properties suitable to be used in coastal area shall be applied.
5.9.4 A danger notice in English “DANGER 11000 VOLTS” along with Urdu translation shall
be stenciled in red paint on the door. The height of letters and figures shall be 100mm.
5.9.5 The salt spray test for 500 hours shall be carried out according to relevant ASTM B 117.

5.10

Instruments (for both type 1 & 2)

5.10.1 The indicating instruments and meters shall be manufactured and tested in
accordance with relevant IEC Publication. The indicating instrument shall be flush
mounted, back connected, dust proof switchboard type. The scale plate shall have
permanent white finish with black granulation and numerals along with instrument
transformer ratio for which instrument has been graduated and prominently marked.
The zero adjuster shall be provided outside the instrument. All instruments shall be
tropicalized.
5.10.2 Ammeters shall be suitable and robust enough to withstand the momentary large
current arising in the circuit during short circuit conditions without damage or loss of
accuracy.
5.10.3 All instruments together with their accessories shall comply with the requirements
appropriate to their accuracy class when they are continuously loaded at their upper
measuring limit under reference conditions specified in relevant IEC Publication.
5.10.4 The accuracy shall be class 1.5 for ammeters and voltmeters.
5.10.5 The solid state digital meters meeting the service conditions can also be offered.
5.11

Current transformer

5.11.1 One set of three (3) Epoxy Resin current transformers double block type with
extended palm type CTs to increase surface contact area for operating indicating
instruments protective relays, CTs with following general features conforming to
relevant KE Specification No. K/R&D/DWHTCT/41 and IEC-61869-2(latest Applicable)
a).
b).
c).
d).
e).
f).

5.12

g).

Current ratio
600/5/5 Amps (or as required).
Accuracy class (Measuring Core)
0.5M
Accuracy class (Protection Core)
5P20
VA burden (Protection Core)
15VA
VA burden (Measuring Core)
10VA
Rated one-minute power frequency withstand voltage
i).
Primary winding
28 KV
ii).
Secondary winding
02 KV
Lightning impulse withstand voltage 75 KV

h)

Ratio of CTs shall be embossed / engraved along with the text “KE Property”.

Potential transformer

5.12.1 Three single phase epoxy resin type voltage transformers connected to the main bus
bar for operating meters and indicating instruments. The voltage transformer shall be
in accordance with relevant KE Specification No. K-TPRE-HT-PT-273 (11 KV PT) and IEC61869-3(latest applicable) and of following ratings in general: -

5.13

a).

Actual transformation ratio

11000/√3
110/√3
100 VA
0.5

b).
c).
d).
i).
ii).
e).
f).
g).

Rated sec. Output
Accuracy class
One-minute power frequency withstand voltage
Primary
28 KV
Secondary
02 KV
Lightning impulse withstand voltage
75 KV
Limit of temperature rise
as per IEC61869-3
Rated voltage factor --- 1.2 for continuous duty and 1.5 for 30 second duration.

KWH Meters (for type-1)

5.13.1 The metering compartment shall be separately lockable and sealable from outside. No
access to metering circuit shall be possible (even with panel de-energized and breaker
trolley removed) without breaking the seal and opening the locks.
5.13.2 Electronic multi-tariff energy meters shall be as per requirement of KE Standard
Specification (Latest Applicable)

5.14 Relays
5.14.1 The numerical relay shall be in the form of single unit having overcurrent and earth
fault protection and relay shall have additional feature of broken conductor,
autoreclosers and dual power. The relay shall have drawn-out feature for its active
part from the enclosure. The front of the relay shall be covered with anti-theft
arrangement so that the relay is adequately secured and cannot be removed from the
panel. The numeric relay shall be in accordance with the requirement of KE standard
specification No. K/TPRE/Numerical-Relay-418 latest applicable.
5.14.2 One mobile DC Power Bank of 2800mAh shall be supplied with each relay capable of
providing auxiliary DC supply for three hours (minimum) in absence of normal supply
to relays.
5.14.3 The relay cover shall be dust proof conforming to IP Class 5X.
5.15

SCADA

5.15.1 In case provision for SCADA and communication is required same will be indicated in
the BOQ of the Tender documents. One DC Power Pack shall be supplied with each
VCB Panel capable of providing auxiliary DC supply for relays.
5.15.2 Above relay as mentioned in clause 5.14 shall be utilized in case of motorized
operation with closing coil and monitoring of parameters.

6.0

Testing and inspection

6.1

Type test

6.1.1 All the relevant manufacturing drawings are to be approved by the office of TPRE
Distribution Department before the manufacture of the equipment.
6.1.2 Complete switchgear with enclosure, current transformers, voltage transformers, bus
bars, post insulators, earthing switch, relays etc, will be subjected to type tests in
accordance with latest versions of IEC Publications. These tests are to be carried out
only once unless other major design change is proposed in the presence of KE
engineers. The important components of the switchgear including current
transformers, voltage transformers, earthing switch, relays & post insulators shall be
tested separately to confirm the claimed values. These tests are to be conducted at
HV&SC Laboratory Islamabad or Laboratory of International Repute acceptable to
TPRE in the presence of KE Engineers. Cost of lodging, boarding and air travel shall be
borne by the bidder.
6.1.3 In case of type tests already carried out at an independent laboratory of international
repute for the same type of equipment and supplied in reasonable quantity to KE or
other utility, the reports shall be attached with the bid, for evaluation.
6.1.4 Validity of Type Test reports shall be for 10 years from the date of testing and
type/model/ origin of vacuum bottle shall remain same during the validity of type test
certificate.
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ELECTRICAL SPECIFICATIONS

SHEATHED INSULATED DISTRIBUTION CABLES
600 VOLTS (SID CABLES)
1.
1.1

SCOPE
This Specification covers single core, single core underground, two core, four core
armoured and four care unarmoured tables for use in 415/240 volts distribution
system. This Specification covers the cables, which will commonly known as SID
Cables.

2.

SERVICE CONDITIONS

2.1

The single core underground and four core armoured cable shall be suitable for direct
burial, rest of the cables shall be suitable for installation in air or running in the ducts.
The duct and soil conditions vary from dry to wet. Highly corrosive salts are
encountered in the soil.

2.2

Ambient temperature will be as under:
Maximum
Maximum mean over 24 hours
Mean in any year
Minimum

50°C
45°C
39°C
-10°C

2.3

Relative humidity may range to 100%.

2.4

The cables shall be suitable for conductor operating temperature as follows:

3.

TYPES AND SIZES OF CABLES

3.1

The types and sizes of cables which have been standardized are given in Table-l.
S.No
1
2
3
4

Type of Cable
Single core cable
Single core underground cable
Two core cable
Four core unarmoured cable

5

Four core armoured cable



4.

Size of Cable (mm²)
25, 70, 120, 185, 300
25, 70, 120, 185, 300
10,25
10, 25, 70, 120, 185,
300
10, 25, 70, 120, 185,
300

2 core 25mm2 cable has also been standardized under twisted Unsheathed
Distribution Cables.
Four core 25, 70 & 95 mm2 cables also been standardized under twisted
unsheathed Distribution Cables to be used in the narrow and zig-zag streets of
Cities and Villages as main and sub main distribution lines.

CABLE CONSTRUCTION
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4.1

ELECTRICAL SPECIFICATIONS

Single Core Cable armoured

4.1.1 The conductor shall consist of circular stranded aluminium of electrical grade purity
as per specified in IEC.
4.1.2

The insulation shall be extruded polyvinyl chloride compound over the conductor.
The polyvinyl chloride compound shall have been properties as given in Clause 8 of
this Specification and shall be suitable for continuous conductor temperature of 70°C.

4.2

Single Core underground Cable (Armoured)

4.2.1 The conductor shall be as given in clause 4.1.1
4.2.2 The insulation shall be extruded polyvinyl chloride compound over the conductor. An
extruded polyvinyl chloride compound sheath shall be applied over the insulation.
General purpose PVC shall be used both for well as sheath and shall be suitable for
continuous conductor temperature of 70°e.
4.3

Two Core Cable

4.3.1 The construction of individual cores of the two core cable shall be the same as single
core cable.
4.3.2 The core shall be laid flat and sheathed, with a black PYC compound

4.4

Four core Unarmoured Cable

4.4.1 The individual core of cable below 25mm sq. shall be circular stranded cross-section
while those 25mm sq. and above may either be of circular cross or shaped cross
section. The shaped cross section cable shall conform to IEC.
4.4.2 Circular Stranded Cross Section Cables
4.4.2.1 The four individual cores shall be laid up together with a right hand lay. A right lay
is defined as clock wise twist away from the observer.
4.4.2.2 The laid up cross shall have PYC /Polypropylene fillers both at the centre and the
outer sides to give the cable a round shape. Thickness of the sheath over the cores
shall be according to Table-II of this Specification.
4.4.2.3 Polypropylene binding tap having a thick of 35 micron and above shall be wrapped
over the laid up cores and fillers with a fifty percent overlap.
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4.4.2.4 The polypropylene fillers twin are of suitable tex having a softening point not less
than 150°C.
4.4.3 Shaped stranded cross Section Cables
4.4.3.1 The laid up shall have PYC/Polypropylene fillers both at the centre and the outer
sides to give the cable a round shape.
4.4.3.2 Polypropylene binding tap having thickness of 35 micron and above shall be
wrapped over the laid up cores and fillers with a fi fly percent overlap.
4.4.3.3 Polypropylene binding tap shall have the property of splitting longitudinally but not
attitudinally.
4.4.3.4 The PYC shall be applied over the cores having the thickness as per table-II.
4.5

Four Core Armoured Cable

4.5.1 The construction of the four core armoured cable shall be the same as of as 0 f four
core unarmoured cable with the exception that a single layer of galvanized steel wire
shall be applied over the extruded PYC be bedding. The direction of armour wire
shall be left handed A PYC sheath shall be applied over the armour wire, thickness of
PYC sheath shall be as per table-II
5.

CORE IDENTIFICATION

5.1

The cores of all cables shall be identified by colour in accordance with following
sequence.
S.No
1
2
3

Type
Colour
Single core cable
Black
Two core cable
Red, Black
Four core cable
Red, Black, Light Blue, and either Yellow or
Green

6.

DIMENSIONS

6.1

Tile dimension of conductors shall be in accordance with Table-I. The cross sectional
Area of conductor shall be the some of the areas of its component wires. The
stranding of conductor shall be as given in Table-II.

6.2

For 2-Core 10mm sq, cables

6.2.1 The tolerance / Nominal values mentioned in this specification be so adjusted that the
overall size of 2-core, 10mm sq cable should remain within the following limits:
(a)

Width Wise

EA Consulting Pvt Ltd
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16.5mm (Maximum)
(b)

Depth/Height wise

9.2mm (Minimum)
10.1mm (Maximum)

6.2.2 There should be no gap between insulation and sheath

7.

CONDUCTOR

7.1

The conductor shall be 3/4111 hard drawn stranded aluminum conforming to IEC.

7.2

For circular conductor, the successive layers shall have opposite direction of lay, the
outer most layer being right handed. The wires in each layer shall be evenly and
closely stranded.

7.3

For sector shaped conductor only nominal areas and maximum D.C. resistance are to
be checked.

7.4

Tolerance

7.4.1

±1% tolerance is allowed on diameters of individual strands of circular conductors
only. This tolerance is not applicable for sector shaped conductors.

8.

POLYVINYL CHLORIDE FOR INSULATION AND SHEAIH

8.1

The insulation and sheath shall be made from polyvinyl Chloride compound type-A
conforming to IEC and shall be suitable for service conditions described in Clause-2
of this specification. The polyvinyl compound shall meet the following properties.

8.2

A) Minimum tensile strength Minimum elongation at break
B) 12.5 N/mm2 OR 1.27 kg/mm2 150 percent

8.3

Properties after Ageing in Air Oven
Ageing Conditions
Temperature Duration of treatment
a) Tensile strength after ageing
percentage of unaged value
b) Elongation at break after ageing
percentage of unaged value

8.4

80±20°C 168 hours
Max 120
Min. 80
Max 120
Min. 80

Heat Shock Test
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Test conditions:

8.5

Temperature

150+2°C

Duration of treatment

1 hour

Result obtained

No cracks

Heat Distortion
Temperature

80±2 °C

Time under load

First case 4 hours (for cables upto conductor size
of 35mm sq)
Second case 6 hours (for cables having
conductor size more than 35ml11 sq.) 50%

Maximum percentage distortion

8.6

50%

Cold Bend Test:
Test conditions:

8.7

Temperature

-15+2°C

Result obtained

No cracks

Colour Fastness
The colour of insulation and sheath shall fast to both, water and to sun light.

9.

INSULATION

9.1

The insulation shall be made of polyvinyl chloride compound described in Clause 8.
The nominal insulation thickness shall be according to Table-II.

9.2

Tolerance

9.2.1 The insulation thickness given in Table-II are based on rated voltages.
9.2.2 The average thickness of the insulation shall not be less than the specified nominal
value.
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9.2.3 Thickness at any place may however be less than the speci fied nominal value
provided the di fTerence does not exceed 0.1 mm + 10% of he speci fied normal
value.
10.

SHEATH

10.1

The sheath shall be made of polyvinyl chloride compound, described in Clause-8 of
this specification. The nominal sheath thickness shall be in accordance with Table-II.
Tolerance

10.2

10.2.1 The average thickness of the sheath shall not be less than the specified nominal
values.
10.2.2 The thickness at any place may however be less than the specified nominal value
provided the difference does not exceed 0.1 mm + 10% of the specified nominal
value.
11.

ARMOURING

11.1

Bedding (inner covering & Filler).

11.1.1 The bedding for four core armoured cable shall consist of an extruded layer of Pvc,
given purpose PYC shall be used. Nominal thickness of bedding shall be as given in
Table-II. The PYC for the bedding shall meet the requirements laid down in cIause-8
of this specification.
11.1.2 The average thickness of bedding shall not be less than the specified nominal value.
11.1.3 The thickness at any place may however be less than the specified nominal value
provided the difference does not exceed 0.1 mm + 10% of specified nominal value.
11.2

Wire Armour

11.2.1 Wire armour shall consist of a single layer of galvanized steel wires and the nominal
diameters of round armour wire shall be as given in Table-II. The direction of lay of
armour shall be len hand. The armour wire shall have following properties
a) The wire shall be of good uniform quality of circular cross section or _ from
splinters, irregularities and brittle places, and capable of being welded.
b) The tensile strength shall not be less than 37.8 kg/mm2 and not more than 50
kg/mm2 .
c) The elongation at break shall not be less than 12 percent.
d) The dimensions of armour wires shall not fall below the nominal values by more
than 5%.
12.

TESTS
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12.1

ELECTRICAL SPECIFICATIONS

Electrical Sample Tests for rvc Insulation & Sheath

12.1.1 The rvc insulation and sheath shall be subjected to following tests:
i) Installation resistance measurement at room temperature.
ii) Insulation resistance measurement at maximum rated temperature.
iii) High voltage alternating current test.
12.1.2 Non-electrical sample tests for rvc insulation & sheath
i) Measurement of thickness of insulation and sheath.
ii) Tests for determining the mechanical properties of insulation before and after
ageing.
iii) Weight loss test
iv) Heat distortion test.
v) Heat shock test.
vi) Test for the behaviour of rvc at low temperature (cold bend test).
vii) Colour fastness test.
viii) Accelerated water absorption test.
ix) Resistance to burning.
12.2

Routine Test

12.2.1 Out of all finished lengths, 10% lengths of cables randomly selected shall be subject
to the following tests:
i)
Conductor resistance test
ii)
A.C. Voltage
12.2.2 The manufacturer shall maintain record on Routine Tests carried out during the
manufacturing process, which may be seen by the inspector while undertaking testing
as described in Clause 12.3.1 above.

13.

TEST SAMPLES, ACCEPTANCE AND REJECTION

13.1

The manufacturer shall afford to the inspector all necessary test facilities and
assistance for carrying out the tests. The facilities shall be provided free of charge.

13.2

The lots shall be so selected that material in a lot is of reasonably uniform quality and
as far as possible is manufactured at he same time and under the same conditions. The
manufacturer shall keep sufficient production records to ensure that this can be done
regularly. The lot size shall consist of any number of lengths upto a maximum as
follows:
From each lot regardless of its size, samples of cables shall be taken at random from
the following lengths of cables.
i)
Single core/two cores cables
2 lengths
However, i I' the samples so taken from the offered lots are less than 10
lengths ten 10 lengths shall be subjected to the tests.
ii)
Four core cables
2 lengths

13.3
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However, if the samples so taken from the offered lots are less than 5 lengths
ten 5 lengths shall be subjected to the tests.

13.4

One sample sufficient to provide the required number of specimens for each
test, shall be taken from each cable, single core or multi-core, in each of the
selected lengths.
The samples taken shall be subjected to each of the tests prescribed in clause 12.1 and
12.2. The lot shall be accepted, if for each test the sample complies with the
requirements of clause e 13.5.

13.5

If in any test one sample fails the whole of the respective lot shall be rejected.

14.

TEST METHODS

14.1

Electrical sample test for PVC insulation & sheaths
The cable shall be subject to the following tests, applied successively on the same
sample of cable, 10m to 15m in length. The test shall be limited to not more than 3
cores.

14.1.1 Insulation Resistance Measurement at Room Temperature
a)

This test shall be made on the sample length before any other electrical test.
All outer covering shall be removed shall be removed and the core shall be
immersed in water at room temperature at least I hour before the test. The
measurement may be confirmed at 20+ I 0c. The DC test voltage shall be
300V to 500V and shall be applied for a sufficient time to reach steady
measurement but for not than I min.

b)

Calculations: The volume resistivity and/or the insulation resistance
constant shall be calculated from the insulation resistance by the formula
given below:
2xTT LR
f = Loge D/d
Where:
f = Volume resistivity in ohm centimeter
R = Measured insulation resistance in ohms
L = Length of the cable in centimeters
D = Outer diameter of the insulation in millimeters
D = Inner diameter of the insulation in millimeter
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ELECTRICAL SPECIFICATIONS

Requirements: The values calculated from the measurement shall not be less
than those specified in Table-III given below:

TABLE-III
Electrical, Type Test Requirement

Designation of the insulating components

PVC

Maximum rated conductor temperature (C°)

70

Volu8me resistivity ( cm)
at 20°C

1013

at max. rated temperature (70 0c)

1010

Insulation resistance constant Ki

(M

at 20°C

3.67

at max. rated temperature (70°C)

0.037

Km)

14.1.2 Insulation Resistance Measurement at Maximum Rated Tem12e'rature
a) The core of the cable sample with all outer covering removed shall be immersed in
water which shall be heated at the specified temperature for at least I hour before test.
The DC test voltage shall be 300V to 500V and shall be applied for a sufficient time
to reach steady measurement, but not less than I min.
b) Calculations: The volume resistivity and/or insulation resistance constant shall be
calculated from the insulation resistance by the formula given in sub clause 14.1.1 b.
c) Requirements: The values calculated from the measurements shall not be less than
specified in Table-II given above in sub clause l4.l.lc.
14.1.3 High Voltage temperature
a) Procedure:
The cores of the cable sample with all outer coverings removed shall
be immersed in water at room temperature for at least I hour.
A power frequency voltage equal, to three times the rated voltage shall be gradually
applied and maintained continuously for 4 hours between the conductor and the water.
EA Consulting Pvt Ltd
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b) Requirements: No break down shall occur.
14.2 Non-Electrical Sample Tests for Insulation & Sheaths
a) Sampling:
One sample of each cable core shall be taken from each of three places
separated from each other by at least I m. For cables having more than three cores of
equal nominal cross section, the number of cores on which the measurement is made
shall be limited to three cores or 10% of the cores, which ever is large.
b) Procedure: The measurement shall be made as described in IEC Publication.
c) Requirements: The average, which shall be rounded off to the nearest 0.1 mm of all
the measured values on each core shall not be less than the speci fied nominal
thickness and the smallest measured value shall not fall below 90% of tile specified
nominal thickness by more than 0.1 mm.
14.2.1 Measurement of Thickness of Sheaths
a) Sampling:
One sample of cable shall, be taken from each of three places separated
from each other by at lease 1m.
b) Procedure:
The measurements shall be made described in relevant clause of IEC
Publication.
c) Requirements: Each piece of sheath shall comply with the following
The average which shall be rounded off to the nearest 0.1 m of the measured values
shall no be less than the specified nominal thickness. The smallest value shall not fall
below 90% of the specified nominal thickness by more than 0.1 mm.

14.2.2 Test for Determining the Mechanical Properties of Insulation Before and After
Ageing.
a) Sampling:
Sampling and the preparation of the test pieces shall be carried out as
described in IEC Publication.
b) Ageing Treatment: The agency treatments shall be carried out as described in IEC
Publication under the condition specified in clause 8.3 of this specification.
c) Conditioning & Mechanical Tests: Conditioning and the measurement of mechanical
properties shall be carried out as described in IEC Publication.
d) Requirements: The test results for un-aged and aged test pieces shall comply with the
requirements given in clauses 8.2 and 8.3 of this specification
14.2.3 Test for Determining the Mechanical Properties of Sheaths before and after ageing
a) Sampling:
Sampling and the preparation of the test pieces shall be carried out as
described in IEC Publication.
b) Ageing Treatments: The ageing treatments shall be carried out as described in IEC
Publication under the conditions specification clause 8.3 of this specification.
c) Conditioning and Mechanical Tests: Conditioning and
measurement of
mechanical properties shall be carried out as described in IEC Publication.
d) Requirements: The test results of un-aged and aged test pieces shall comply with the
requirements given in clauses 8.2 & 8.3 of this specification.
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14.2.4 Additional Ageing Test on Pieces of Completed Cables
a) General: This test is intended to check that the insulation and sheath are not liable to
deteriorate in operation due to contact with other components in the cable.
The test is applicable to the cables of all types.
b) Sampling: Samples shall be taken from the completed cable, as described in IEC
Publication.
c) Ageing Treatment: The ageing treatment of the pieces of cable shall be carried out in
an air oven, as described in IEC Publication under the under the following conditions.
Temperature: 10±2°C above title rated operating conductor, temperature or the cable
or irthe operating temperature of the cable is not known, 10+2°C above the rated
operating conductor temperature for the insulating material. Duration 168 hours.
d) Mechanical Tests: Test pieces of Insulation and sheath from the aged pieces of cable
shall be prepared and subjected to mechanical tests as described IEC Publication.
e) Requirements: The variation between the medium values of tensile strength and
elongation at break after ageing and the corresponding values obtained without ageing
(see sub-clauses 14.2.3 and 14.2.4) shall not exceed the values applying to the test
after ageing in an air oven specified 8.3 of this specification.
14.2.5 Weight Loss Test on PVC Insulation and Sheaths
a) Procedure:
The sampling and complete test procedure shall be in accordance with
IEC publication.
b) Requirements: The test results shall comply with the following requirements
Test for the Behavior of PVC Insulation and Sheaths at 1-1 high Temperatures. (Heat
Distortion Test).
a) Procedure: The sampling and test procedure shall be in accordance with IEC
Publication employing the test conditions given in clause 8.5 of this
specification.
b) Requirements: The test results shall comply with the requirements given in Clause 8.5
of this specification

14.2.8 Test for Behavior of PVC Insulation and Sheath a 1 Low Temperatures (Cold Bend
Test)
a) Procedure: The sampling and test shall be in accordance with IEC Publication,
employing the test temperature specified in clause 8.6 this specification.
b) Requirements: The results of the tests shall comply with the requirements given in
clause 8.6 of this specification.
15.2.9 Test for Resistance of PVC Insulation and Sheaths to Cracking (Heat Shock Test)
a) Procedures: The sampling and test shall be in accordance IEC Publication, the test
temperature and period of heating being in accordance with clause 8.4 of this
specification.
b) Requirements: The results of tests shall comply with the requirements given in clause
in clause 8.4 of this specification.
EA Consulting Pvt Ltd
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15.2.10 Color Fastness Test for Sheaths & Insulation
15.2.10.1 Color Fastness of Water
A piece of core about 100mm, long from which the conductor has been removed
(or a piece of. sheath about 100 mm long from which the cores have been
removed) shall be pieces and then immersed in about 10 times its own volume of
distilled water for 48 hours at a temperature of 70°C. At the end of this period the
water shall be examined. Requirement as per clause 8.8 of this specification.

15.2.10.2 Colour Fastness to Day Light
15.2.10.2.1
15.2.10.2.2

The test will be considered as a sort of type test will be carried out one In a
purchase order.
This test shall be made in accordance with method 507 A in BS 2782 Parts 5.
Requirement as per clause 8.8 of this specification.

15.2.11 Accelerated Water Absorption Test
15.2.11.1 Gravimetric Method
15.2.11.1.1

Test Specimen
A 275mm test specimen of the insulated conductor shall be taken if the weight
of the specimen is less than 100 grams. For heavier specimens, a segment of
the insulation 100mm long 25mm wide shall be out from the insulated
conductor and smoothed to remove all corrugations.

15.2.11.1.2

Preparation of Test Specimen
The Surface of the test specimen shall be cleaned by scrubbing with a lintless
cloth moistened with water. The specimen shall be dried for 48 hours at 70° C
and then weight to the nearest milligram, weight, A. The area, S, shall be the
number of square centimeter in a 254mm length of the insulated wire or the
total area in square centimeter of the segment. The insulated wire specimen
shall be bent in the shape of U around a mandrel having a diameter not less
than three times in tightly fitting holes in the cover of a ] -Point glass jar so
that 254mm of the specimen will be immersed when the jar is completely
filled with water and cover applied.

15.2.11.1.3

Immersion of Specimen
The test specimen shall be immersed in freshly boiled distilled water at 70° C
for 168 hours. The level of the water shall be maintained flush with the under
surface of the cover during the soaking period. The segment shaped specimen
shall be completely immersed. After the specimen has been immersed for 168
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hours, the ware shall be cooled to room temperature. The specimen shall he
removed and the adhering water shaken off. The specimen shall be bolted
lightly with lintless cloth and weight within 3 minutes to the nearest
milligram, weight B. The specimen shall be dried in a vacuum of 5 millimeters
of mercury or les over calcium chloride at 70°C for 48 hours and then weighed
to the nearest milligram, weight C.
15.2.11.1.4

Calculation
The water absorption shall be calculated in terms of milligram per square
centimeter of surface as follows:
(I f C is less than A) =
Water Absorption
(I f C is greater than A)

(B-C)

=
S

B-A

Where:
A = Weight of the specimen in milligrams before immersion.
B = Weight of the specimen in milligrams after immersion.
C = Weight of the specimen in milligrams after drying in vacuum.
S = Total area in square centimeter of the test specimen.

15.2.11.1.5

Requirements
Max: water absorption =

1.5 mg/cm'

15.2.12 Resistance to Burning
a) Procedure:
Compliance is checked by the following test which is made on three samples of
the completed flexible cable each 30cm long. The test is made in still air with a
Bunsen burner, having a nozzle, with an internal dia meter of 9mm burning town
gas. With the burner in the vertical position, the flame is adjusted so that the overall height of the flame is 10cm with an inner blue cone of 5 cm. The burner is then
supported so that its axis is at an angle of 45 degree to the vertical. The sample is
held vertically, in such a position that the tip of the inner core of the flame touches
the surface of the sample at a distance of approximately 10 cm from its lower end.
The sample is held in the name for I minute. If the insulation or sheath burns, it
shall do so slowly and the burning shall not spread-appreciably; any flame shall
have died out in less than 30 seconds after removal of the burner.
b) Requirement:
The insulation and sheath shall be self-extinguishing~
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Routine Tests
The routine test shall normally be carried out on all finished cable lengths. The
routine tests required by the standard are.

14.3.1 Measurement of Electrical Resistance of Conductor
a) Sampling:
For multi core cables the measurement shall be made on all the conductors of each
insulated conductor selected for the routine tests.

b) Procedure:
The complete cable length, or a sample there from, shall be in the test room which
shall be maintained at reasonably constant temperature for at least 12 hours before
the test. If it is doubtful whether the conductor temperature is the same as the
room temperature, the resistance shall be measured after the cable has been in the
test room for 24 hours. Alternatively, the for at least I hour in a temperature
controlled on , measured value of resistance shall be corrected to a temperature of
20° C and I KM length in accordance with the formula and factors given in IEC.
c) Requirements:
The D.C. resistance of each conductor at 20°C shall not exceed the appropriate
maximum value specified in Table-II of this specification.
14.3.2 Alternating Current Voltage Test
The test shall be made at room temperature with an alternating voltage approximating
of sine wave from having a frequency in the range 40 Hz. To 62 Hz. The value of
voltage shall be 3000 volts.
a) For armoured cable the voltage shall be applied between each insulated conductor
and all the other conductors and armour wires, which shall be earthed.
b) For unarmoured cable the voltage shall be applied between conductors.
c) For single core cable, it shall be immersed in water at room temperature for one
hour and test voltage then be applied between the conductor and water. The test
voltage shall be increased gradually and maintained at full value (3000 Volts) for
5 minutes.

15.

MARKING AND PACKING

15.1

The word "W APDA" shall be super scribed on every meter length of all the cables in
the form of protruding mould.

15.2

The two core cable shall be supplies in coils of I 00 meters length wrapped 111
Hessian/Cotton cloth / Polyethylene of the following characteristics:
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Hessian
Thickness

0.8mm

Shearing Strength

1.00 to 1.04 kg/mm²

Cotton Cloth
Thickness

0.40mm

Shearing Strength

2.2 to 2.6 kg/mm²

Polyethylene
Thickness

0.15mm

Shearing Strength

0.35 to 0.55 kg/mm²

The wrapping should be overlapped.
15.3

For two cores cable a tolerance of +5% in standard length of L.T PVC cables is
allowed for only 10<10 coils of the entire order.
May be supplied in two workable random length neither of which shall be shorter than
40 meters. Such coil shall clearly mark with the length of two pieces on wrapper, and
the payment would be made for length actually supplied.

15.4

The reels shall be made from high quality KIKER WOOD and shall be of sound
construction, able to withstand the usual rigors of transportation and field
construction. The complete periphery of the reels apart from being protected by heavy
wooden lagging nailed at each end of the reel flanges and shall also be bound by two
steel straps. The wooden reel shall be given two brush coats of 100% creosote before
winding of cable.

15.5

The manufacturer shall provide the following markings as the reels/pickings in legible
and indelible letters.
i)
Manufacturer's name and designation.
ii)
Cable designation.
iii)
Address of the consignee and purchase order No.
iv)
Sr. No. of the reel/packing.

15.6

The manufacture's shall stand __ the following information meteoric plates which
shall be securely nailed to the reel. Incas of packing the following information shall
be printed on card stapled securely to the packing.
i)
ii)

Size and designation of the cable.
Net weight, tare weight and gross weigh in Kg.
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Total length of the cable on the reel/packing in meters.
Sr. No. of the reel/packing.

15.7

Both sides of the reel shall have an arrow mark indicating the direction of rolling.
15.10 All markings shall appear on both sides of the reel.

15.8

In case of packing the following information shall be printed on stricken paper pasted
on steel sheet of size 9 x 6 cm tagged with the packing.
i)
Manufacture's name and designation
ii)
Cable designation
iii)
Address of consignee with P.O No.
iv)
Total length of Cable
v)
Serial Number of the Coil.
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LT SERVICE BOX
1.
1.1

SCOPE
This specification standardize two types of LT service box designed as:
a. Single Phase Service Box
b. Three Phase Service Box

2.

SERVICE CONDITIONS

2.1

The service boxes shall be suitable for installation and operation in three phase, 4 wire
distribution system of the following characteristics:
Nominal system voltage
System highest voltage
Frequency

2.2

400/230 volts
450/250 volts
50
Hz

Ambient temperature will be as under:
Maximum
Maximum highest voltage
Mean in any year

50°C
45°C
30°C

2.3

Relative humidity may range to 100%.

2.4

The equipment shall be suitable for insulation and operation at an altitude upto 1000
meters above sea level.

3.

ERECTION

3.1

They shall be used for making connections of underground services to underground
LT main

4.

GENERAL REQUIREMENTS

4.1

The general arrangement of single and three phase boxes shall be as per the
requirement of utility authority. It shall be complete in all respects including earthing
terminal and insulators.

4.2

The size of busbars shall be 40 x 10 mm. These shall have a smooth finish, free from
sharp edges, holes and cavities etc.

4.3

LUGS

4.3.1 The terminal lugs both for single and three phase shall be of as per the specification of
utility authority.
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4.3.2 The following lugs shall be provided with each service box. Any quantity required in
excess of these can be ordered separately.

4.4

Lugs Destination

Single Phase Box

Three Phase Box

LA-10 (For 7/.052 cable)

8 Nos.

-

LA-25 (For 19/.052 cable)

2 Nos.

14 Nos.

LA-65 (For 19/.083 cable)

2 Nos.

12 Nos.

LA-130 (For 37/.083 cable)

-

-8 Nos.

EARTHING
4.4.1 All metal parts of the installation shall be bonded so as to be effectively earthed.
Door shall be connected to the body of the enclosure by means of flexible strap
and the hinges shall not be relled upon for earthing.

4.5

NUTS AND BOLTS
4.5.1 All nuts, bolts and washers used for fixing termination lugs and busbars shall be
mild steel and shall be hot dip galvanized. The weight of zinc coating shall be as
per the specification of utility company. Two plain and one spring washer shall be
provided with each bolt.

4.6

Nuts, bolts, washers and earthing connector shall be galvanized and tested in
accordance with specification of utility authority.

4.7

BACKELITE INSULATORS
4.7.1 The backelite insulators for supporting the bus bar shall be of good commercial
grade and insert brass nut of size M-10.
4.7.2 The minimum leakage distance shall be 40 mm.
4.7.3 Backlite insulator should withstand at least 8KV for one minute.

4.8

STUFFING BOX
4.8.1 The stuffing box shall be of steel grey rigid PVC grade A.1 conforming to BS3168 and the following requirements.
a. Sotening point
Not below 20°C
b. Flammability
Self-extinguishing
c. Water absorption 20 mg, Max
4.8.2 These stuffing boxes shall be supplied separately as under:
For each single phase service box
For each three phase service box
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4.8.3 The rubber rings shall be made in layers as shown in drawing. The inner dia of the
ring shall be suitable for the smallest cable of the size 7/.052 and it shall not be
more than 8 mm. The rubber ring shall be capable of expanding inward when
compressed so as to grip the cable and to make it vermin proof. The same rubber
ring shall be used for 19/.083 and 37/0.83 cables by removing the internal layers
of the ring to suit the size of the cable. The rubber shall be oil and heat resistant.
4.9

ENCLOSURE
4.9.1 The enclosure shall be constructed of rigidly welded high grade sheet steel or
minimum thickness of 2mm. All structural joints shall be welded. The three phase
box shall be mounted on rigid base made of channels shown in drawing. The
enclosure shall be water protected. It shall be movable steel base plate of 2mm
thickness. The holes for stuffing boxes shall be of knock-out type.
4.9.2 The top cover of Box should be made in shape of tapered canopy with 75mm at
the front and 40mm at back, so that no water during rain fall should stay on the
top.
4.9.3 The box shall be mounted on a rigid base frame made of sheet steel of minimum
thickness of 4.0mm.
4.9.4 The box should be powder coated having a paint thickness at interior surface min
50 micron and for exterior surface min 100 micron.
4.9.5 The gross weight of LT service box should be 42Kg minimum excluding all
accessories.
4.9.6 The enclosure shall be vermin proof. For this purpose stuffing boxes for cables
shall be provided in base of the enclosures. These stuffing boxes shall be supplied
separately as explained in detail under clause 4.7.2 above.

4.10

LOUVERS

4.10.1 Louvers for ventilation shall be provided on both sides of the enclosure.
4.10.2 A galvanized metal wire gauze shall be fixed inside the louvers to prevent an
intentional and accidental insertion of foreign objects. They shall be secured in
properly designed frame welded inside the enclosure.
4.11

DOOR AND LOCK

4.11.1 The door shall be suitably braced so as to remain rigid. Hinges shall be
automobile type of rugged design to prevent sag or misalignment.
4.11.2 The door shall be provided with a built in lock. One key shall be provide for each
lock. The lock shall be made of rust resistant metal such as stainless steel or gum
metal.
4.11.3 Necessary arrangement for sealing shall be provided for pad locking.
EA Consulting Pvt Ltd
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4.11.4 A steel handle of suitable size and strength shall be provided for opening and
closing the door.
4.12

PAINT

4.12.1 All interior and exterior surface of the enclosure shall be thoroughly cleaned rising
and iron phosphating to prepare the metal surface for painting.
4.12.2 The powder coating having a paint thickness at interior surface min 50 micron and
for exterior surface min 100 micron.
4.12.3 A danger notice “DANGE 400 VOLTS” shall be stenciled in red paint on the
door. The size of lettering shall be one inch.
5.

TESTS

5.1

The following tests shall be carried out on the selected samples.
1.
2.
3.
4.
5.
6.
7.

Visual inspection
Verification of dimensions including thickness of paint
Bent test for busbars
Compression test for terminal lugs
Galvanized test
Temperature rise test on busbars and aluminum lugs
Tests on PVC stuffing box

6.

TEST METHODS

6.1

Visual Inspection
The service box shall be inspected visually in accordance with the list of defect set
forth below:
Examination
Material

Finish
Construction

Marking/Name Plate
6.2

i.
ii.
i.
ii.
i.
ii.
iii.
iv.
v.
i.

Defects
Parts not made of material as specified.
Any components missing or damaged lugs, lock, bolts,
nuts, threads and washers.
Dirt, grit or foreign matter imbedded in finish.
Painting work bot in order.
Nuts and bolts not light.
Nuts not freely moving on threads.
Door of the enclosure does not fit properly.
Welding not proper.
Lock not in proper working now.
Missing, not legible, incomplete or not permanent.

Verification of Dimensions
All important dimensions have been shown with tolerances on the drawing. The
dimensions shall be verified and shall be in accordance with the value specified.
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Bend Test for Busbars
The busbars shall be bend flat wise at room temperature through an angle of 180
degree around a mandrill having a radius equal to the thickness of the specimen. The
bend shall be made by means of steady surface shall show no cracks.

6.4

Compression Test for Terminal Lugs
The terminal lugs filled with cable conductor shall be pressed with Burndy
compression tool MD6 and dies. Three crimps shall be made on each lug leaving a
space of 2mm in between each crimp. The surface shall show no cracks.

6.5

Galvanizing Test and Thickness of Paint
Galvanizing of Nuts, bolts, washers and earth connector shall be tested in accordance
with specification of utility company. The quality and thickness of paint shall be as
per clause 4.11.

6.6

Temperature Rise Test
The temperature rise of the busbars and the lugs shall not exceed 20 C when tested in
accordance with the method given below:

6.6.1

Test Procedure
This test shall be carried out at rated current for each size of the cable are given
below:

6.7

Cable

Rated Current

10mm sq
25mm sq

35 Amps
75 Amps

Permissible Temp. Rise (Max)
20°C
20°C

Test on PVC Stuffing boxes
The stuffing shall be made of steel grey rigid PVC grade A.1 conforming to BS-3168
and the following requirements.
a. Softening point
b. Flammability
c. Water absorption

Not below 20°C
Self-extinguishing
20 mg Max.

The PVC cable stuffing boxes shall be tested according to the following test methods.

a. Softening point
b. Flammability
c. Water absorption
7.

Test Method
102 C of BS - 2782
508 A of BS – 2782
502 C of BS - 2782

SAMPLING, ACCEPTANCE AND REJECTION

EA Consulting Pvt Ltd

7

DHABEJI SPECIAL ECONOMIC ZONE

ELECTRICAL SPECIFICATIONS

7.1

The manufacturers shall provide all the necessary facilities including testing
equipment for carrying out test free of cost to utility company. The cost of samples
destroyed during test shall be borne by the manufacturer. If the test facilities are not
available the test fees will be borne by the supplier when testing is carried out in other
laboratories.

7.2

Service boxes offered for acceptance shall be grouped into lots containing upto 100
units each.
A Visual Inspection

7.3

The whole lot shall be subjected to visual inspection. During inspection it rejection
exceeds 5 Nos. the lot shall be rejected without any further inspection. If the number
of defective units is 5 or less than only defective units shall be rejected.
B Dimension Checks

7.4

Ten units shall be selected at random from each lot for dimensional verification of
components. In case the number of defective unit is only one the lot shall be accepted.
In case the two number units do not meet the requirement then additional 20 number
units shall be selected for dimensional verification. If any of the components fails to
the requirement, the lot shall be rejected. In case the number of defective units are
more than two, whole lot shall be rejected.

7.5

Three samples shall be randomly selected from the lot and subjected to tests specified
in clause 6.3 and 6.7. If the number of samples selected meets the requirement, the lot
shall be accepted.

7.6

If one sample fails to meet the requirements, then the same test shall be repeated by
collecting double samples randomly, if any of sample fails, whole lot shall be
rejected.

8.

APPROVAL PROTOTYPE

8.1

The manufacturer shall obtain approval of LT service box from the utility comapny
after every three years before starting the mass production.

8.2

The manufacturer shall manufacture at least three samples for prototype testing.

9.

PACKING AND MARKING

9.1

The service boxes shall be supplied in completely assembled form. However, the
stuffing box shall be supplied securely packed in carton and placed inside the box.
The service box shall be packed to withstand the rigors of transportation by rail or
road (without damaging the quality of the paint or any component).

9.2

Each service box shall carry a name plate of suitable size with the following marking.
The name plate shall be located on the door of the box.
1) Single Phase 230V service box or
Three Phase 400V service box
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2) Weight in Kilograms
3) Manufacturer’s name

10.

TECHNICAL DATA AND DRAWINGS TO BE SUPPLIED

10.1

The following information shall be supplied with each bid and failure to supply the
same may subject the bid to disqualification:
I.

Detail drawings with dimension showing the enclosure, front and side
views, the sizes, lengths of all sheets, angles and shapes to be shown.

II.

Detail drawings with dimension showing the design of door lock and
stuffing box.

III.

Drawing showing the mounting arrangement of busbars, insulators and
lugs.

IV.

Detailed dimension drawing of insulators, and its material and
characteristics shall be indicated.

V.

The gross weight of LT Service Box excluding all accessories.
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CONSTRUCTION OF CONTROL AND RELAY PANELS
1.

SCOPE

1.1

This specification describes the construction of control and relay panels,
intended for indoor installation at 132 kV and 66 kV grid stations.

2.

GENERAL

2.1

The control and relay panels shall be completely assembled and tested at the
factory. Delivery will be made as a complete unit except that certain
equipment may be supplied un-mounted to ensure safe delivery.

2.2

The control and relay panels shall be supplied complete in all respect with
attachments for all the main and auxiliary, control, protective and metering
equipment fitted, wired and tested for satisfactory operation.

3.

SERVICE CONDITIONS

3.1

The panels shall be suitable for satisfactory operation under the following
climatic conditions:

3.2

Ambient Temperature
i)

ii)
iii)

During Operation
Maximum
Maximum mean over any 24 hours
Mean in any year
Minimum

50 deg. C
45 deg. C
30 deg. C
-10 deg. C

During Transport
During Storage

-25 deg. C to 70 deg. C
-25 deg. C to 40 deg. C

3.3

The relative humidity indoor may range from 0 to 100 percent. The
maximum value of the ambient temperature and humidity however do not
occur simultaneously. During the monsoon high humidity may persist for
many days at a time alongwith temperature ranging from 30 deg. C to 40
deg. C.

3.4

Altitude
The equipment shall be suitable for installation upto 1000 m above sea level.
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3.5

Atmospheric Conditions

3.5.1

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

4.

CONSTRUCTION

4.1

The control and relay panel cubicles shall have standardized dimensions of
600 x 600 x 2200 mm and 800 x 600 x 2200 mm respectively with
removable front and bottom plates, single leaf hinged door with handle and
appropriate locking arrangements, cable glands, lifting hooks, grouting and
earthing arrangement etc. The tolerance for the dimensions shall be + 1 mm.

4.2

Panels shall be generally fabricated according to drawing No. PDW/TS-1923
with bolted construction so that the panels are extendable on either side
without undue modifications. Manufacturers may offer alternative detailing,
equivalent to those described herein.

4.3

The panels shall be fabricated from leveled sheet steel not less than 2mm
thick with edges formed into a rectangular pattern so that each section is rigid
and self supporting. In case of time tested rigid frame design, the thickness
may be reduced but it shall not be less than 1.5mm.

4.4

Suitable nuts and bolts shall be provided for coupling slots.

4.5

The hinges shall be of rugged design to prevent sag or mis-alignment.

4.6

Suitable lifting hooks shall be provided for lifting the complete cubicle by
means of slings. The holes of the lifting eyes shall have a minimum diameter
of 40 mm.

4.7

Cutouts for relays, meters, instruments, switches and accessories shall be
cold punched.

4.8

The mimic bus symbols and strips shall be made of steel or brass and shall be
efficiently fixed by means of suitable studs.

4.9

Rear mounted auxiliary relays shall be mounted as far as possible on the side
walls of the panels so located that they shall not interfere with or prevent free
access to wiring and to the rear of front mounted equipment.
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4.10

A pocket shall be provided inside the rear door for keeping the panel
drawings. The size of the pocket shall approximately be 250x350x40 mm.

4.11

Necessary slots in the base frame shall be provided for grouting of the panels
by means of M12 bolts.

4.12

Vermin Proofing and Gaskets

4.12.1

The panels shall be vermin proof and reasonably protected against the ingress
of dust by providing full gasketing on the back door etc. and wire mesh at the
louvers.

4.12.2

The gaskets shall be of synthetic rubber and shall be durable.

4.12.3

Panels shall be provided with adequate louvers in the back door for
ventilation of the control and protection equipment. Brass wire gauze shall be
provided inside the louvers to prevent ingress of fluff and insects. The gauge
shall be removable for cleaning.

4.12.4

Coupling slots shall be provided with suitable plug gaskets for vermin
proofing.

4.12.5

Cable glands shall be suitably blanked to ensure vermin proofing.

4.12.6

The degree of protection shall be IP44 according to IEC.

4.13

Name Plate
A nameplate of stainless steel, satin finish shall be fitted with each plate. The
nameplate shall indicate at least, following information engraved/ printed in a
legible and durable manner.
i)
ii)
iii)
iv)
v)

4.14

Manufacturer’s name and address.
WAPDA type designation.
Sr. No. and year of manufacture.
Standard to which manufactured.
Purchase order number and date.

Anti-Condensation Arrangement
Anti condensation heater controlled by humidity sensor shall be installed in
each panel. The heater shall be powered from 240 volts A.C auxiliary supply
through an MCB of appropriate rating.

4.15

Panel Lighting
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In each panel 20W fluorescent tube with door operated switch shall be
provided for internal lighting.

5.

PAINTING

5.1

All interior and exterior surfaces of the enclosure shall be thoroughly cleaned
to prepare the metal surface for painting.

5.2

Three coats of paint shall be applied. The first coat shall be a primer of zinc
chromate and iron oxide or any other primer, which has equivalent weather
resistance and rust inhibiting properties.

5.3

The second coat shall be based on synthetic resin with suitable properties for
resistance to weathering.

5.4

The third finish coat shall also be based on a synthetic resin and shall have a
hard durable surface and excellent weathering properties.

5.5

Alternative paint system having equivalent durability and resistance to
weathering may be allowed if approved. Full details shall be supplied for
approval.

5.6

The total paint thickness shall be at least 0.10mm. Interior finish color shall
be matt white and external finish shall be light grey conforming to RAL
7032. Paints shall also be supplied for on-site touch-up work.

6.

EARTHING

6.1

All metal parts of individual panels shall be efficiently bonded together.
Hinged doors shall be connected to the panel body by means of flexible
copper earthing strips. The hinges shall not be relied upon for effective
earthing.

6.2

Each panel shall be provided with a copper earth strip of a minimum cross
section of 95 sq mm. to which all earthed parts shall be bonded. The earth
should be so arranged that the bars of adjacent panels could be connected to
form a common earth bus.

6.3

In each panel two independent external earthing facilities shall be provided
on the earthing strip, to accommodate 95-120sq mm. stranded copper wire
for connection to the earthing system.

7.

MIMIC BUS
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7.1

Mimic bus shall illustrate the electrical diagram of the principal components
of the high voltage switchgear. The mimic bus shall be color coded red,
yellow and blue for 132, 66 and 11 kV respectively.

7.2

The mimic bus shall be constructed from 6 mm wide and 4 mm thick brass or
steel strips.

8.

CABLE TRAYS

8.1

The cable tray shall be made from warp proof, PVC in two parts, the base
channel and the cover. The U-shaped channel shall have side slots for wire
outlets and shall be fixed on metallic brackets to the panel by means of studs.
The cover shall be removable and fixed to the channel by simple push on, no
screws or bolts be used.

8.2

Horizontal and vertical cable trays shall be used to carry wires from terminal
blocks to the control and relay equipment. The cable trays shall be arranged
to allow minimum lengths of hanging wires.

8.3

The size of cable trays shall be chosen so that only 70 percent of the cable
tray space is occupied. The main vertical cable trays shall be 70x50 mm
minimum and the branch cable trays shall be 40x50 mm minimum.

9

WIRING

9.1

All wires shall be of copper or tinned copper conductor, with PVC insulation
of 1000-volt grade. All wires used for current transformer circuits shall not
be less than 6.0 sq mm. All wires for potential transformer circuits and D.C
circuits shall not be less than 2.5 sq mm. except for annunciator circuit,
which could be 1.5 sq mm. minimums. The wire insulation shall conform to
Wapda Specification P-100:75.

9.2

All wiring shall be insulated in cable trays as far as possible, which will
provide easy access for inspection and replacement of wiring. Vertical cable
trays shall terminate not lower than 300 mm above the floor of the panel.
Each wire shall be properly protected where it leaves the cable tray.

9.3

Exposed wiring shall be kept to a minimum but where used shall be formed
into compact flat groups suitably turned together and properly supported.
Groups of exposed wires shall be run straight horizontally or vertically with
short radius right angle bends. Wiring supports shall be of rust proof
material.

9.4

There shall be no splices in the wiring and all connections shall be made at
terminal studs or terminal blocks. Wiring to all the screw terminals shall be
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made by means of toothed lock washers. Connections across portions, which
are hinged or otherwise movable shall be made with flexible wires which
shall be supported on both sides to avoid stress on terminals due to bending
of wires.
9.5

Ends of each wire shall be identified by a machine lettered permanent fiber
or plastic ferrule securely attached to the conductor with no possibility of
detachment under normal handling.

9.6

Suitable provision shall be made for training and supporting incoming cables
from the point of entrance into the panel to the termination on terminal
blocks or device terminals.

10.

TERMINAL BLOCKS

10.1

Terminal blocks shall be made of high-grade melamine or polyamide with
terminal sleeve, screws and fixing arrangement.

10.2

The terminal block shall be rugged and non-flexible so that after being fixed,
shall not come out of the fixing device in applying moderate pressure in
tightening the terminal screws.

10.3

The thickness of the terminal block shall be at least 10 mm for D.C. and
auxiliary circuits and 12 mm for current transformer circuits and shall be
rated 40 Amps and 60 Amps respectively.

10.4

The terminal tube shall be rectangular pressure plate type made of nickelplated copper zinc alloy. The terminal sleeve shall be provided at each end
with nickel-plated zinc alloy screws and captive washers to prevent its
removal from the block. The terminal should not work loose even if exposed
to seismic vibrations.

10.5

The terminal sleeve shall be capable of accommodating on each end at least
three wires each of cross section 2.5 sq mm. and 6.0 sq mm for D.C. and
auxiliary circuits and current transformer circuits respectively.

10.6.

Short circuiting jumper bar or strip suitable for short circuiting 30 percent of
terminals for each terminal block strip alongwith screws shall be provided.
Approximately 10 percent extra terminals shall be provided on each strip for
future connections, terminating spare connections and modifications. Spare
terminals shall be distributed at suitable places in the terminal strip.

10.7

Terminal blocks shall be fixed to assembly rail of 30 mm base. The rail shall
be made of galvanized, chromatised or zinc passivated steel. The assembly
rail shall be fixed to the panel by means of steel brackets and studs. The
assembly rail shall be according to DIN standard 46277.
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10.8

Terminal blocks strip shall be mounted at an easily accessible position to the
side of the side of the panel approximately 300 mm from the panel base and
equipped with barriers, terminal strips and color coded strips of the same
material as that of the terminal block. AC, DC current and potential
transformer circuits shall be physically segregated in groups. The AC
240/415 volt circuit terminals shall be fitted with non-inflammable
transparent plastic covers to prevent accidental contact with live parts.

10.9

Each incoming and outgoing conductor shall be connected to an individual
terminal. Each terminal block shall have an individual marking strip of some
non-fading plastic material. Trasfolystic machine lettered plate bearing panel
designation shall be provided at the top of each terminal block strip.

10.10

The terminal blocks meant for CT connection shall be equipment with sliding
shorting links.

11.

MINIATURE CIRCUIT BREAKER

11.1

240 volts A.C. auxiliary supply and 110 V AC supply from the associated
potential transformer (s) shall be connected to each panel through
independent AC MCBs.

11.2

The D.C. supply circuits in the panel shall be grouped, as far as possible,
according to their functions. They shall be clearly labeled, both on the panels
and the associated wiring diagrams.

11.3

Different DC circuit/circuit groups, viz DC supply to protective relays,
tripping relays, annunciators and alarm etc. shall be connected through
independent DC MCBs of appropriate ratings.

11.4

The auxiliary contacts of MCBs shall also be wired with the terminal blocks.

11.5

Facilities shall be provided to enable the control circuit for any MCB to be
individually isolated for maintenance purpose without affecting other
circuits.

11.6

Arrangement shall be made to initiate an audible alarm and visual indication
on appropriate annunciator unit when an MCB trips.

11.7

In respect of rating and characteristics, the MCBs shall meet the
requirements given in sub-clause 13.3 of WAPDA Specification P-151:95

12

TEST
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The following routine tests shall be carried out on each panel.
12.1

Mechanical Tests

12.1.1

Each control and relay panel shall be checked for alignment of panels and
devices, for rigidity of structure and for accuracy of fastenings and supports.

12.1.2

Each control and relay panel shall be checked for its accuracy in dimensions
especially the width, holes, coupling studs for attaching other panels, door
tightness etc. etc.

12.1.3

Test to ensure the required degree of protection IP-44 in accordance with the
relevant clause of IEC.

12.1.4

Device marking, nameplate markings, conductor identifications, terminal
block, wire designations and the scales of meters and instruments shall all be
checked against the approved shop drawings.

12.1.5

General Examination

12.2

Electrical

12.2.1

Panel wiring shall be given a point-to-point check.

12.2.2

Protective and special purpose relays shall be given an operational test to
check the operation of all protective and alarm circuits.

12.2.3

Other equipment shall be given an operational test as far as the control relay
panels mounted devices permit and as may be required by the Engineer.
Equipment delivered un-mounted and spare parts shall also be tested for
correct operation.

12.2.4

The panels shall be subjected to dielectric tests of 2000 volts applied
successively for one minute between one terminal and ground of each
isolated conductor. All necessary precautions shall be taken to prevent
damage to equipment not designed or intended to withstand this test. All
grounding connections to the ground bus or panels shall be removed during
the test.

12.2.5

All the primary circuits of protective relays including measuring elements of
protective relays operated from current transformers and voltage transformer
secondary, shall be tested by means of secondary injection testing equipment
for satisfactory operation at various tapings in the primary circuits.

12.2.6

The secondary circuits of main relays including auxiliary contacts of
protective relays, coils of trip and auxiliary relays and their contacts shall be
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given an operational test for 20% under voltage at 110 or 220 volts DC
supply. However, the tripping circuits shall be tested for 50% of 110V DC
auxiliary supply as laid down in the specification.
13

TENDER DRAWING
The following data and dimensional drawings shall be provided with the
tender:

14

i)

Drawing showing the general fabrication details of the panel
alongwith the design of hinges, lifting hooks, earthing arrangements,
louvers, locking arrangement etc.

ii)

Drawing showing the fixtures for mounting the inside component
such as MCBs, terminal blocks, cable trays etc.

iii)

Drawings showing the cutout details of front mounted equipment.

iv)

Write up of painting procedure

v)

Technical literature about gasket material

vi)

Drawing showing the gasket installation details on the back door
alongwith locking arrangement.

vii)

Technical data, catalogues and test results in respect of all types of
cables used alongwith the write up and illustrations describing the
method of installation and termination including numbering ferrules,
binding strips etc.

viii)

Catalogue and dimensional drawings of PVC cable trays.

ix)

Technical data, material characteristics and dimensional drawings of
terminal blocks, alongwith necessary information & drawings in
respect of all the accessories such as shorting strips, numbering tags,
asymmetrical mounting rails, end plates, separating plates.

x)

Drawing of earthing strip alongwith coupling arrangement with the
adjacent panels to form a continuous earthing bus.

xi)

Dimensional drawings in respect of mimic symbols and strips
alongwith details of fixing studs.

xii)

Mechanical characteristics and composition of sheet steel.

APPROVAL DRAWINGS
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The following drawings shall be got approved from the “Engineer” before
starting the mass-production:
1.
2.
3.
4.
5.
6.
7.

Complete panel fabrication dimensional drawings
Fixtures details and drawings for inside mounted components
Drawing showing the cutout details of front mounted equipment
Dimensional drawing of terminal blocks, accessories, mounting rail
and fixing arrangement.
Dimensional drawings of cable trays
Dimensional drawing of mimic symbols and strips
Catalogues/literature of all principal equipment

15

PACKING AND TRANSPORTATION

15.1

In case of supply originating from within Pakistan, the packing should be
suitable for transportation by rail/road. This packing should also provide
protection from damage due to rain.

15.2

For supplies originating in countries other than Pakistan, the packing should
be suitable for transportation by sea and should provide protection from
damage due to exposure to the weather in open storage for period extending
to about one year. The packing should provide protection against damage in
transit, corrosion and fungus growth. The method of packing should be
suitable for sea shipment and in accordance with available handling facilities.
All boxes in excess of 500 kg should be adequately marked for stringing and
lifting whenever necessary. The boxes should be provided with lifting hooks
attached by means of vertical rods or plates to strong bottom supports.

15.3

One copy each of the following documents packed securely in polythene bag
(s) shall be placed in the pocket provided for this purpose in the rear door of
the panel.
i)
ii)

As-built schematic drawings.
Literature/operating manuals of all vital components.
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CONTROL CABLES
1.

SCOPE

1.1

This specification covers single and multi core PVC insulated control
cables. Single core cables shall be used for internal wiring of panels.
Multicore cables shall be used in ducts, conduits, trenches or trays on
different type of services e.g. connection of protective devices, monitoring,
data recording, conveyance of information, connection of circuits with
heavy magnetic trip or break devices, connection DC circuits etc.

2.

SERVICE CONDITIONS

2.1

The cables shall be suitable for installation in ducts or conduits or trenches.
The duct conditions vary from dry to wet. The ambient temperature may
range from minus 100C to 500C.

2.2

The cable shall be suitable for 600/1000 volts grade.

2.3

The PVC cable shall be suitable for conductor temperature 750C for
continuous operation.

3.

TYPES AND SIZES OF CABLE

3.1

The following types and sizes of control cable are standardised:
a) Single core cables 1.5, 2.5, 4.0 & 6.0 sq mm
b) Four core cables 2.5 & 6.0 sq mm
c) Eight, twelve & sixteen core cable 2.5 sq mm

4.

CABLE CONSTRUCTION

4.1

Single Core Cables

4.1.1

The conductor shall consist of circular solid or strand uncoated annealed
copper.

4.1.2

The insulation shall be made of polyvinyl chloride.

4.1.3

The colour of insulation shall be as per clause 4.3.1.
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4.2

Multicore Cables

4.2.1

The construction of the individual cores or Multicore cables having 4, 8, 12
& 16 cores shall be the same as for single core cable stated in clause 4.1
above. The colour of the insulation shall be in accordance with clause
4.3.2.

4.2.2

In Multicore cable, the outer layer shall have a left hand lay. The length of
lay of the individual cores in the outer layer of any cable shall not exceed
the value calculated from the factors given in Table-I:

TABLE-I
Lengths of Lay of Individual Core
Number of Cores
in Cable

Factors for
Maximum Length of Lay

4

40 times individual core diameter

5 or more

15 times the dia over the assembled cores

A left hand lay is defined as a counter clockwise twist away from the
observer.
4.2.3

Where necessary, the intersections shall be filled with non-hygroscopic
fillers to give the completed cable a substantially circular cross section.

4.2.4

An overall black PVC sheath shall then be applied over the assembled
cores.

4.3

Core Identification

4.3.1

Single Core Cables
The conductor insulation in single core cables shall be coloured as follows:
a) 1.5 & 2.5 sq mm …………red colour
b) 4.0 & 6.0 sq mm …………black colour
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Multicore Cables
The insulation shall be coloured in accordance with Table-II. In addition
the cores of each colour shall be serially marked. These numbers shall be
marked every 15 mm throughout the length:

4.4

Metallic Screen
A metallic screen of copper shall be provided which shall be superposed on
the conductor assembly. Its resistance shall not be greater than 2 ohms/km
at 20 C.
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TABLE-II
Core Identification of Cables
No. of Cores

Size of Cable

4

2.5

4

6

8

Colour of
Insulation
Red

Colour of
Number on
Insulation
White

Green

White

2.5

Blue

White

12

2.5

Yellow

Black

16

2.5

White

Black

5

DIMENSIONS AND TOLERANCES

5.1

The dimensions of the conductors, insulation and sheath shall be in
accordance with Table-III.

5.2

The cross sectional area of the stranded conductor shall be the sum of the
areas of its components wires at any point. It shall not be less then 98% of
the value given in Table-III.

5.3

The average thickness of the insulation and sheath shall be given in
Table-III. The minimum thickness at any point shall not be less than 90%
and 80% of the specified values in Table-III for insulation and sheath
respectively:

Table-II
Dimensions of Cables
Sr.
No.
1.

Item
Cross section area of
conductor (sq mm)

2.

Stranding (No. of wire/
dia mm)

3.

Conductor dia (mm)

1.5 mm²
Cable
1.5

2.5 mm²
Cable
2.5

4 mm² 6 mm²
Cable Cable
4
6

1/1.38

1/1.78

1/2.25

7/1.04

1.38

1.78

2.25

3.12
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4.

Thickness of insulation
(mm)

5.

Thickness of overall
sheath (mm)

6.

Maximum conductor DC
resistance at 20ºC
(ohms/km),
Single Core
Multi Core

ELECTRICAL SPECIFICATIONS

1.0

1.0

1.0

1.0

-

1.8

-

1.8

11.9
-

7.14
7.28

4.47
-

2.97
3.03

6

CONDUCTOR

6.1

1.5, 2.5 & 4.0 sq mm conductor shall be solid and 6 sq mm conductor shall
consist of stranded conductor as per Table-III.

6.2

Resistance
The DC resistance of the conductor at 20ºC shall neither exceed the value
given in the Table-III above nor shall be less than 87% of the value.

6.3

Elongation
The min elongation of the copper wire at break shall be 25%.

6.4

Joints in Conductors
Joints are permitted in the individual wires of which the conductor is
formed but no joint shall be within 300 mm of any other joint in the same
layer. No joint shall be made in a stranded conductor after stranding. Joint
shall be brazed, silver soldered or welded.

7

INSULATION

7.1

Polyvinyl Chloride
75ºC grade PVC shall be used. It shall meet the following requirements.

7.2

Original Physical Properties
a) Tensile strength, min: MN/m²…………………13.5
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b) Elongation at rupture, Min percent……………150
7.3

Physical Properties After Aging
After aging in air oven at 121ºC for 168 hours.
a) Tensile strength, percent of unaged value
Max: 120
Min:

80

b) Elongation at rupture, min, percent of unaged value 85

7.4

Heat Distortion
At 121ºC, max. percent distortion ………….25

7.5

Heat Shock
At 121ºC

7.6

Cold Bend
At -15ºC

7.7

…….….. No cracks

……….. No cracks

Accelerated Water Absorption
Water absorption, max 1.5 mg/cm²

7.8

Resistance to Burning
Self extinguishing

7.9

Colour Fastness
The colour of insulation and of printed numbers shall be fast to both water
and to sunlight.

7.10

High Voltage AC Test
Each length of cable shall withstand the AC test voltage of 4kV (RMS) for
5 minutes.
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High Voltage DC Test
Each length of cable shall withstand the DC test voltage of 12kV for
4 minutes.

7.12

Insulation Resistance
Each length of cable following the AC test shall show an insulation
resistance corrected to 15.6ºC not less than the value calculated from the
following formula:
R = 600 log10 D/d
Where R Insulation resistance in meg Ohms – km
D = Dia over insulation
d = Dia under insulation

8

SHEATH

8.1

Polyvinyl chloride
PVC sheaths shall be made from a polyvinyl chloride compound suitable
for the service conditions described in clause 2. It shall meet the following
requirements:

8.2

Original Physical Properties
a) Tensile strength, min. MN/m²……………..10
b) Elongation at rupture, min. percent………. 150

8.3

Physical Properties After Aging
After aging in air oven at 100ºC for 120 hours.
a) Tensile strength, percent of unaged value
Max: 120
Min:

80

b) Elongation at rupture, min, percent of unaged value 85
EA Consulting Pvt Ltd
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Max: 120
Min:
8.4

80

Heat Distortion
At 70ºC, max. percent distortion 50

8.5

Heat Shock
At 121ºC

8.6

…….….. No cracks

Elongation Test
Min percentage elongation

8.7

20

Resistance to Burning
Self extinguishing

8.8

Colour Fastness
The colour of sheath shall be fast to both water and to sunlight.

9

FILLERS

9.1

Polyvinyl chloride
The PVC fillers shall meet the requirements laid down in clause 7 of this
specification.

10

TEST METHODS

10.1

Tests on Conductor

10.1.1

Elongation Test
The test shall be made in accordance with ISO/R402-1964(E).

10.1.2

Electrical Resistance Test
The test shall be carried out either by measuring the resistance of each
conductor at least one meter long and by measuring the length of sample
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or by similar measurement made on a complete length of cable. The
resistance shall than be corrected to 20oC by applying the following
formula:
R 20

=

Rt x 254.5/(234.5+t) X 1000/L

t

=

Temperature of conductor at the time of
measurements, in oC

R 20

=

Resistance at 20oC in ohm/km

Rt

=

Resistance of L meters cable at
t oC, in ohm/km

L

=

Length of the sample of cable in meters.

10.2

Tests on Insulation

10.2.1

Measurement of Thickness of Insulation
The test shall be made in accordance with latest clause of IEC
publications.

10.2.2

Tensile Test
The test shall be made in accordance with latest clause of IEC
publications.

10.2.3

Accelerated Aging Test
The test shall be made in accordance with latest clause of IEC
publications.

10.2.4

Heat Distortion Test
The test shall be made in accordance with latest clause of IEC
publications.

10.2.5

Cold Bend Test
The test shall be made in accordance with latest clause of IEC
publications.

10.2.6

Heat Shock Test
The test shall be made in accordance with latest clause of IEC
publications.
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Resistance to Burning Test
The test shall be made in accordance with latest clause of IEC
publications.

10.2.8

Accelerated water Absorption Test

10.2.8.1

Gravimetric Method

10.2.8.1.1

Test Specimen
A 275mm test specimen of the insulated conductor shall be taken if the
weight of the specimen is less than 100 grams. For heavier specimens, a
segment of the insulation 100 mm long and 25 mm wide shall be cut from
the insulated conductor and smoothed to remove all corrugations.

10.2.8.1.2

Preparation of Test Specimen
The surface of the test specimen shall be cleaned by scrubbing with lintless
cloth moistened with water. The specimen shall be dried for 48 hours at
70˚C and then weighed to the nearest milligram, Weight, A. The area, S,
shall be the number of square centimeter in a 254 mm length of the
insulated wire or the total area in square centimeter of the segment. The
insulated wire specimen shall be bent in the shape of a U around a mandrel
having a diameter not less than three times in a tightly fitting holes in the
cover of a 1-point glass jar so that 254 mm of the specimen will be
immersed when the jar is completely filled with water and the cover
applied.

10.2.8.1.3

Immersion of Specimen
The test specimen shall be immersed in freshly boiled distilled water at
70˚C for 168 hours. The level of the water shall be maintained flush with
the under surface of the cover during the soaking period. The segmentshaped specimen shall be completely immersed. After the specimen has
been immersed for 168 hours, the water shall be cooled to room
temperature. The specimen shall be removed and the adhering water
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shaken off. The specimen shall be bolted lightly with lintless cloth and
weighed within 3 minutes to the nearest milligram, weight B. The
specimen shall be dried in a vacuum of 5 millimeters of mercury or less
over calcium chloride at 70˚C for 48 hours and then weighted to the nearest
milligram, weight C.
10.2.8.1.4

Calculation
The water absorption shall be calculated in terms of milligrams per square
centimeter of surface as follows:
(If C is less than A)
Water absorption
(If C is greater than A)

= B-C
S
= B-A
S

Where: A = Weight of the specimen in milligrams before immersion.
B = Weight of the specimen in milligrams after immersion.
C = Weight of the specimen in milligrams after drying in vacuum.
D = Total area in square centimeter of the test specimen.
10.2.9

Colour Fastness Test

10.2.9.1

Colour Fastness to Water
A piece of core about 100mm long, from which the conductor has been
removed (or a piece of sheath about 100mm long, from which the core
have been removed) shall be cut into small pieces and then immersed in
about 10 times its own volume of distilled water for 48 hours at a
temperature of 70˚C. At the end of this period the water shall be examined.

10.2.9.2

Colour Fastness to Day Light
This test shall be made in accordance with method 507A, in
BS 2782:part 5.
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Voltage Tests
These tests shall be made on each entire length of completed cable.

10.2.10.1

Alternating Current Voltage Test
This test shall be made with alternating potential from a transformer and
generator of ample capacity but in no case, less than 5 kilovolt-amperes.
The frequency of the test voltage shall be normally, between 25 and 60
hertz and shall have a wave shape approximating a sine wave as closely as
possible.

10.2.10.2

Direct Current Voltage Test
This test shall be made after the insulation resistance test described in
clause 10.2.11 of this specification.

10.2.10.3

Application of Test Voltage
The voltage shall be applied between the conductor or conductors and the
water in which the cables have been immersed for at least 6 hours. In
addition, each conductor of multiple-conductor cable shall be tested against
all other conductors.
The initially applied alternating current test voltage shall be not greater
than the rated alternating current voltage of the cable under test and
initially applied direct current voltage shall be not greater than 3.0 times
the rated alternating voltage of the cable. In all cases, the rate of increase
from the initially applied voltage to the specified test voltages in clauses
7.10 & 7.11 shall be approximately uniform and shall not be over 100
percent in 10 seconds not less than 100 percent in 60 seconds.
The duration of the alternating current voltage test shall be 5 minutes. The
duration of the direct current voltages, test shall also be 4 minutes.
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Insulation Resistance Test
The insulation resistance shall be measured after the completed cable
alternating current voltage tests. Where the voltage tests are made on wire
or cable immersed in water, the insulation resistance shall be measured
while the cable is still immersed. Single conductor cables shall be tested
between the conductor and water. Multiple conductor cables shall be tested
between each conductor and all other conductors and water. The conductor
under test shall be connected to the negative terminal of the test equipment
and reading shall be taken after an electrification of 1 minute. Each coil,
reel or length of wire or cable shall have an insulation resistance in mega
ohms/km at a temperature of 70˚C of not less than the calculated value of
clause 7.11 of this specification.

10.3

Tests on Sheath

10.3.1

Measurement of Thickness of Sheath
The test shall be made in accordance with latest clause of IEC
publications.

10.3.2

Tensile Test
The test shall be made in accordance with latest clause of IEC
publications.

10.3.3

Accelerated Aging Test
The test shall be made in accordance with latest clause of IEC
publications.

10.3.4

Heat Distortion Test
The test shall be made in accordance with latest clause of IEC
publications.

10.3.5

Elongation Test
The test shall be made in accordance with latest clause of IEC
publications.
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Heat Shock Test
The test shall be made in accordance with latest clause of IEC
publications.

10.3.7

Resistance to Burning Test
The test shall be made in accordance with latest clause of IEC
publications.

10.3.8

Colour Fastness Test
The test shall be made in accordance with latest clause of IEC
publications.

11

TESTS

11.1

Sample Tests

11.1.1

Sample Tests on Conductor
i) Elongation Test
ii) Electrical Resistance Test

11.1.2

Sample Test on Insulation and Sheath
i)

Tensile strength test

ii)

Aging tests

iii)

Heat shock test

iv)

Heat distortion test

v)

Cold bend test (for insulation only)

vi)

Elongation test (for sheath only)

vii) Resistance to burning test
viii) Measurement of thickness of insulation and sheath
ix)

Accelerated water absorption test (for insulation outer)

x)

Colour fastness test
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Routine Tests
i)

High voltage AC tests

ii)

High voltage DC tests

iii)

Insulation resistance tests

12

TEST SAMPLES, ACCEPTANCE AND REJECTION

12.1

The manufacturer shall afford to the inspector all necessary test facilities
and assistance for carrying out the tests. The facilities shall be provided
free of charge.

12.2

The manufacturer shall divide each consignment into lots for inspection.
These lots shall be so selected that material in a lot is of reasonably
uniform quality and as far as possible is manufactured at the same time and
under the same conditions. The manufacturer shall keep sufficient
production records to ensure that this can be done regularly. A lot may
contain any No. of lengths upto max of 15.

12.3

From each lot, regardless of its size, samples of cables shall be taken at
random from four length of cable. One sample sufficient to provide the
required No. of specimens for each test, shall be taken from each cable,
single core or Multicore, in each of the selected lengths.

12.4

The samples taken shall be subjected to each of the tests prescribed in
clause 11.1. The lot shall be accepted, if for each test, the sample complies
with the requirements of clause 12.5 and 12.6.

12.5

If in any test, at the most one specimen fails the sample shall be considered
acceptable for the test.

12.6

If two specimens fail in any test, a further sample in accordance with
clause 11.3 shall be taken from the lot, and the particular test repeated. If
there are no further failures the sample shall be considered acceptable for
the test.

EA Consulting Pvt Ltd

17

DHABEJI SPECIAL ECONOMIC ZONE

ELECTRICAL SPECIFICATIONS

12.7

If in any test three or more specimens fail, the entire lot shall be rejected.

13

PACKING AND MARKING

13.1

Control cables shall be supplied on standard wooden reels. The reels shall
be made from high quality wood and shall be of sound construction, able to
withstand the usual rigours of transportation and field construction. The
wooden reels shall be given two brush coats of penta-chlorophenol solution
in oil before winding of cable. The cable shall be wound tightly.

13.2

Single core cable reels and Multicore cable reels shall be as per Fig.
Nos. 1 and 2 respectively.

13.3

The complete periphery of single core cable reel shall be protected by one
mm thick paper and that of the Multicore cable reel shall be protected by
heavy wooden lagging nailed at each end of the reel flanges as per Fig. 2
and shall also be bound by two steel straps.

13.4

The manufacturer shall provide the following marking on the reels in
legible and indelible letters:

13.5

i)

Manufacturer’s name and designation.

ii)

Address of the consignee and purchase order number.

iii)

Serial number of reel.

The manufacturer shall stamp the following information on metallic plates
which shall be securely nailed to the reel:
i) Size and designation of control cables e.g. 2.5 sq mm. 16 core,
600/1000 V etc.
ii) Weight (net gross).
iii) Total length of control cable on the reel in meters.

13.6

Both sides of the reel shall have an arrow mark indicating the direction of
rolling.
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All markings shall appear on both sides of the reel in the positions
indicated in Fig. 1 & 2.
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SCADA SYSTEMS
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SCADA SYSTEMS
(GENERAL SPECIFICATIONS FOR GRID STATION & SUBSTATION
AUTOMATION SYSTEM)

The proposed IEDs must have the communication protocols IEC 61850, MODBUS RTU,
IEC 101 and IEC 104 and must be compatible with HSR, PTP and PRP communication
protocol. The Grid station and substation automation scheme must be achieved via RTU or
server-based configuration having the following specifications:
RTU System specifications:
 RTU shall have the capability to communicate with devices over hardwired digital and
analog signals as well as over multiple communication protocols including: IEC 61850,
MODBUS RTU, IEC 101 and IEC 104.


Active interface for IEC 101, IEC 104, IEC 61850 and MODBUS RTU. For which
appropriate cards/modules should be installed in the rack.



Communication with up to 16 peripheral elements via peripheral bus. Sufficient DI, DO
card and AI Card to handle the capacity of IED’s connected.



Fully compatible with the substation automation protocols.



Data are kept on a Flash Card for Plug & Play module replacement.



Efficient Diagnostic Alarming in case of deviating rated parameters.



Maximum no. of I/Os 0 to 32000 modular



The RTU must have 60 serial and 15 Ethernet protocols both modular so that the RTU
capacity can be increased with additional ports whenever needed.



Sampling rate not greater than 1 ms.



The RTU must withstand at the temperature ranges from -5 °C to +55 °C.



The RTU must have the redundant power supply.



There should be ample DI, DO & AI ports to support the IED’s connected

Server Based System specifications:


Server System shall have the capability to communicate with devices over hardwired
digital and analog signals as well as over multiple communication protocols including:
IEC 61850, MODBUS RTU, IEC 101 and IEC 104 and Modbus, PROFINET IO.



The server license shall be provided on Industrial grade PC.



Server based configuration can be adopted for power automation to operate switchgear
with a single station computer or with up to 6 additional computers (DIPs).



The proposed system must have visualization, control, archiving and reporting from a
remote computer.



Sampling rate not greater than 1 ms.
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The proposed system must notify upon receipt of fault records, status changes of selected
information or when creating fault location report.

Human Machine Interface:
Human Machine is the interface between SCADA and end user. The contractor shall ensure
that HMI shall provide interactive user guide, fully mouse supported navigation and
operation, automatic updating of linked data in network diagram and tables, dynamic coloring
in network diagrams.
The HMI must have the feature of communicating directly with the IEDs over IEC 61850
communication protocols so that it can be used as an overall HMI system for devices.
The specific properties of the HV/MV switchgear in control and monitoring direction (double
commands and double-point indications) shall be optimally implemented in the indication
lists and the graphic process visualization.
The original time stamps shall be logged in the indication lists in ms resolution as generated
in the devices. Each indication shall be displayed with a number of additional information
items. They provide information about the up-to-dateness of the information in the event of a
device or communication failure (up-to-date/not up-to-date) or an active bay blocking or
telecontrol blocking. In addition, they specify the cause of the status change (spontaneous,
command) and, in case of a command, they provide information about the source of the
operation (local, remote). In addition to process indications, command indications are logged,
too. Each command operation shall be thus documented completely and in detail, from the
command initiation by the operator to command output and feedback from the process after
change of status of the con-trolled switchgear.
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ROAD LIGHTING
1.0

GENERAL

The work under this section consists of supply, storage, installation, testing & commissioning of
Road lighting system read together with drawings & bill of quantity. The Contractor shall furnish all
labour, materials, services, and skilled supervision necessary for the construction, erection,
installation and connection of all equipment. The extent of work specified herein and/or shown on
the drawings represents the minimum requirements.
Electrical Work Generally is to be in accordance with the requirements of the Specification Road
lighting including luminaries, columns, related power distribution and control, protective earthing
and related works including column foundations and cables etc.
The design criteria for road lighting are based on the following parameters;
Luminance (L) cd/ m2

1.5 cd/m2

Overall Uniformity (Uo) = (Uo+ L min./L avg)

0.4

Uniformity of each lane (UI) = (UI+ L min./ Lmax.)

0.5-0.7

Threshold increment not exceeding

<10 %

The contractor shall be responsible and confirm in writing that his selection of equipment will ensure
on the road surfaces luminance level and uniformities equal or better than those defined in the
lighting design criteria as mentioned above.
The contractor shall submit the technical details of the luminaries and other equipment and having
obtained conditional approval thereof; submit in duplicate, full detail of the calculated results for the
level and uniformity of luminance and illumination on all road surface. These details should be
submitted after initial approval by the Engineer.
3.0

TECHNICAL REQUIREMENTS:

Minor deviations from the Drawings may be considered for improvement in construction details, but
no changes are to be made without the written approval of the client/Engineer.
4.0

AMBIENT CONDITIONS:

Unless otherwise specified, equipment is to be designed and derated for continuous and trouble-free
service at 50 0C ambient temperature and 100% relative humidity, with temperature reaching 70 0C
in direct sunlight and with high content of ultra-violet rays. Equipment is to withstand full load
operation whilst exposed to sun.
5.0

SHOP AND CONSTRUCTION DRAWINGS:

Contractor shall submit drawings for approval including, but not limited to, the following:
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a) Layout of equipment in exact positions with mounting and construction details, concrete
foundation dimensions and reinforcement, routing and sections of duct- banks and trenches,
backfill and packing material, earthing rods etc.
b) Cabling and wiring diagrams, single line drawings, loads, phase distribution, protection and
control, earthing.
c) Calculations of illumination levels and glare, based on CIE methods.

6.0

LED STREET LIGHTING SYSTEM

The Road light operates from Dusk to Dawn i.e., the lamp automatically switches ON after the
sunset and switches OFF after sunrise. The LED light should have programmable driver.
The light fixture shall be posted on single or double arm pole as shown in drawings. The luminaire
shall be fixed on to the Pole and are interconnected through the cables. The street light operates in
the stand alone mode.
The Street Lighting system components consist of:
a) LED Luminaire
b) Pole
c) Interconnecting cables
d) Terminal box & Circuit Breaker
8.0

LUMINAIRES DESCRIPTION

Housing
The fixture shall have a full die cast aluminum housing providing adeqate regidity, strength and heat
dissipation.
The housing shall have intergrated driver and LED lamp compartments for better heat dissipaton and
convenience in maintenance at the site, and shall feature highly reflective components and films to
increase light output.
The optical LED compartment shall have thermally hardened glass cover and high quality silicon
gaskets. The glasss shall be extra-white for maximum light transmission. The glass cover shall be
tightly secured with housing.
The complete fixture shall be rated for ingress protection class IP 66.

Optics
The fixtures shall have flexible optical systems for various wattage range.
The fixture shall use high efficiency LED and optics system.
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The Light ourput Ratio (LOR) shall not be less than 85%.
The fixture shall offer a composite system efficiency of more than 110 lumen / watt.
The lens system design and high efficiency LED shall facilitate maximum spacing between the road
lighting poles and coverage of wider roads.
The multilayer optics design shall ensure adquate luminance uniformity in the unlikely event of
individual LED failure.
The fixture shall offer choice of narrow, medium and wide beam light distribution.
The optics lens system shall have choice of narrow, medium and wide beam light reflectivity for
maximum light output.
Surge Protection
The lighting fixture shall have surge protection to protect the eletronic driver and LED system.
Minimum surge protection rating shall be 10 KV.
SPD should comply to IEC 61347-2-11 and should be listed in Luminaries IEC 60598-2-3
IP Protection / Impact Resistance
The complete fixture including lamp and gear compartments shall have ingress protection class IP66
for Road Lights and IP65 for Flood Lights long reliable performance and minimal maintenance
requirement and an impact Resistance of IK08 or above. No chemical glue shall be used as that may
cause breakdown of water-proof and dust-proof seal.
Maintenance
Both the driver and LED lamp compartments shall be designed to be easily accessible for
maintenance.
Mounting
The mounting of the fixture shall be in axial orientation through suitable sized sidearm. The means
for attaching the luminaire or external part to its support shall be appropriate to the weight of
lumiaire or external part. The connection shall be designed to withstand wind speeds of 160 Km/hr
on the project surface of the assembly without undue deflection.

Future Compatibility
The fixture shall be fully compatible with future LED upgrades when they become available. It shall
have a modular design to upgrade/replace with new LED modules or LED drivers at site
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conveniently with minimum effort. All electronic components/drivers shall be mounted on a separate
tool-less gear-tray. Lamp compartment shall have easy access for opening the glass cover.
LED Driver/Electronic Control Gear for LED Modules
The LED driver shall be designed to operate large array of high powered LEDs through current
controlled output. The driver shall be suitable for 230V,+ 10%,-15%, 50Hz, single phase mains AC
supply.
The LED driver shall have an efficiency of at least 85%.
The LED driver shall be manufactured Harvard, TCL, Philips, Lumotech, BOSSLOH Schwabe,
Lightech.
LED
The LED chip shall be Philips, Lumild, Cree Nichla or Osram make.
The LEDs shall:
 Be designed for lumen maintenance of L70 or 70% at the end of useful life at ambient
temperature of 35º C.
 Have a useful life of 50,000 burning hours.
 Have a minimum color rendering index (CRI) of 70 ± 10 % and a color temperature above
5000K.
Thermal Management
Managing thermal properties in LED fixtures is most critical to ensure optimum performance of
LEDs and reliability of the system. The housing under the circuit board shall be specially designed to
ensure perfect contact between the board and the fixture housing for efficient heat dissipation.
Only metal core PCBs shall be used to maximize heat transfer process and to offer reinforced
electrical insulation via dielectric layer. The metal core PCB shall be mounted on the housing using a
highly effcient thermal interface material. Use of sillicon glue is not acceptable.
The housing over the driver chamber shall have additional ribs to ensure direct contact with the
drivers. The housing shall have adequate surface area to ensure fast heat dissipation.
Photometrics
Fixtures shall have lllumination Engineering society (IES) Tpye II or III distribution pattern, with
short or medium longitudinal distribution.
LM-80 LED and photometric test reports and IES files from a third party testing laboratory shall be
available.
Warranties
The complete fixture including all accessories shall have at least three (3) year warranty (after one
year of defect liability period ) against defects and failures.
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Applicable Standards and Codes
The fixtures shall conform to the following latest standards and codes















IEC 60598-1
IEC60598-2-2
IEC60598-2-3 ( Road & Tunnel Lights)
IEC 60598-2-5 ( Flood Lights)
IEC6247-1 ( Fot the complete fixtures being offered as well as for the LED Chips)
LM-79 ( for the Luminaries being offered (Model/Wattage specific)
LM-80 ( for LED chips being used)
LM-82-12 ( Approved method of measuring LPW @ 50°C (Model/Wattage specific)
UL-1598 ( For thermal management test, Model/ Wattage specific)
EN 55015 : 2006 and 2007 – Limits and method of measuring radio disturbance
characteristics of electrical lighting)
EN 61547 : 1995 / +A1 : 2000 – Equipment for general lighting purpose EMC immunity
requirements
EN 61000-3-2 : 2006 – Limitation of harmonic current emission
EN 61000-3-3 : 2006 – Limitaion of voltage fluctuation and flicker
EN 62493 Assessment of lighting equipment related to human exposure to electromegnatic
field (Environmental friendly)

The LED driver shall confrom to following latest standards and codes:
 EN61347-1: Gerneral and Safety requirements
 EN61347-2-13: particular requirements for DC or AC supplied electronic control gear for
LED modules
 EN61384: DC or AC suppplied electronic control gear for LED modules performance
requirements
 EN 61548 : 1995 / +A1 : 2000 – Equipment for general lighting purpose EMC immunity
requirments
 En 62384: AC or DC supplied electronic control gear for LED modules performance
requirements
 Technical and descriptive data and drawings.
Techincal and Descriptive Data and Drawings
Technical and descriptive data and drawing to be submitted shall inculde but not limited to the
following :
i.
ii.
iii.
iv.
v.

Technical data of fixtures and driver
IES Photometric file ( absolute photometric data)
LM-79 test report for each of the fixture type/ wattage being offered.
LM-80 test report of LED used
LM-82-12 approved method of measuring LPW @ 50°C (test report of the fixture type /
wattage being offered.
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vi.
vii.
viii.
ix.
x.
xi.
xii.
xiii.
xiv.
xv.
xvi.
xvii.
xviii.

ELECTRICAL SPECIFICATIONS

Thermal manegement test report (UL 1598) of the fixture type/wattage being offered.
EN 62493 test report
IK rating test report
Lumen depreciation test report at 1000, 2000, 3000 and 6000 burning hrs.
3rd party IEC 60598 test reports
Vibration test reports
EMC test reports
Salt spray test report
Photo- biological safety test report
Customers testimonials
Factory ISO certificate
Report of other type tests stipulated in the respective standards/codes.
Country of origin, Manufacturing works / factory details, premises & QA & QC
procedure, in house testing procedure, routine testing procedures and test reports, testing
equipment details are also being provided in order to ensure proper traceability and
quality assurance on each piece of the product being deliverd.

International Independent Laboratories
For the specified requirements of type tests and type test reports by an independent
authority/independent laboratory, the following laboratories shall be considered as independent
laboratories:
i)
ii)
iii)
iv)
v)
vi)
vii)

KEMA Labs, Holland.
CESI Labs Italy
CRIEPI Labs, Japan.
Any laboratory accredited by EA (European Co-Operation for Accreditation) or a
member thereof.
Any laboratory accredited by ILAC (International Laboratory Accreditation
Cooperation) or member of thereof
Any laboratory accredited by IAF (International Accreditation Forum) or a member
thereof.
Any laboratory accredited by STL (short-circuit Testing liaison) or a member thereof.

PRESHIMPMENT INSPECTION (WITNESSING OF FACTORY ACCEPTANCE TESTS
In order to ensure the genuineness of the lighting fixtures, Factory Acceptance Tests (FAT) as
stipulated in the relevant standards shall be witnessed by the personnel of the Employer and the
Consultants. All costs in connection with witnessing of the factory tests by the Employer and the
Engineer shall be borne by the contractor. These shall include the cost of air travel form Pakistan to
place of inspection/testing and back, hotel accommodation/boarding/lodging (as per actual), inland
transportation and daily allowance for inspection/testing to be conducted outside Pakistan.
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Installation Details
When cables cross road, paved area or other services, they shall be laid in protective pipes of
required size. The pipe end after installation of cable shall be plugged to make them water tight by
means of bituminized hessian or equivalent material.
Standards For PVC Pipe/Accessories
The pipe/accessories shall be manufacture according to the standards as below.
PS 4607 Part-1:
PVC CONDUITS AND ACCESSORIES (metric units)
BS3505:
PVC pipes and accessories
BS6099:
PVC conduits and accessories

SCHEDULE OF TECHNICAL DATA TO BE FILLED IN FOR EVERY TYPE/MODEL &
WATTAGE OF LED ROAD LIGHTING FIXTURE AND SEALED BY THE MANUFACTURER(MANDATORY)
DATA/PARAMETERS/VALUES TO BE
DESCRIPTION
FILLED IN BY THE
BIDDER/MANUFACTURER
Make
Model
Country of Origin
Main applications
Wattage
Max. power consumption
IES Photometric File (Yes/No)
Materials and finishing
-Housing
-Gaskits type & characteristics
-Optics
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-Glass Type
Dimensions (LxBxH)
Weight
Windage area
Classification code
-IP Rating for fixture
-IP Rating for Gear compartment
-IK Classification
-Class
Color & material
- Frame
-Hinge
- Clip
-Canopy
Installation
Maintenance
LED Chip Make, model & country of origin
CREE (Yes/No)
NICHIA (Yes/No)
OSRAM (Yes/No)
PHILIPS LUMILED (Yes/No)
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OR EQUIVALENT
(duly type tested as specified and in full
conformance to the technical
requirements/specifications).
LED Color consistency (SDCM ) Limits in %
Optic
Narrow Beam
Medium Beam
Wide Beam
LED Driver/Electronic Control Gear Make,
model & country of origin
Harvard (Yes/No)
TCI (Yes/No)
Philips(Yes/No)
Lumotech (Yes/No)
Vossloh schwabe (Yes/No)
Lightech (Yes/No)
OR EQUIVALENT
(duly type tested as specified and in full
conformance to the technical
requirements/specifications).
Optical cover
Line Voltage
Mains voltage performance (AC)
Min. Mains voltage operational
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Power Factor
- At Normal Power
- At Dim levels
Surge protection
- Differential Mode
- Common Mode
Earth leakage current [Max.]
Light source
LED driving currents
System efficacy
System lumen output
Optics LOR (Light Output Ratio)
CRI (Color Rendering Index)
Color temperature as per ANSI C78.377A
Ta
Lifetime: Ta = 35°C @LM70
Connector type & make
Cable gland types & make
Wire isolation (All wires are to be isolated
singly)
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Energy Saving Options
Dimming options
-Programmable
-No of Dimming levels
-Wattage @ different Dimming Levels
Warranty
- Fixture
-Driver
- LED
Future Upgrades and compatibility
Certifications and Type Test reports
FACTORY ISO CERTIFICATIONS
ISO 9000
Type Test Enclosed (Yes/No)
ISO 14000
Type Test Enclosed (Yes/No)
ISO 18000
Type Test Enclosed (Yes/No)

Fixture

EA Consulting Pvt Ltd
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IEC 60588-1-2-3
Type Test Enclosed (Yes/No)
Type Testing Agency
Photo biological Safety tests-IEC 62471
Type Testing Agency
Type Test Enclosed (Yes/No)
General & Safety Requirements EN 61347-1
Type Test Enclosed (Yes/No)
Type Testing Agency
LED Modules-Requirements of AC or DC
supplied electronic control gear –
EN 61347-2-13
Type Testing Agency
Type Test Enclosed (Yes/No)
LED Modules performance requirements- AC
or DC supplied electronic control gear - EN
62384
Type Testing Agency
Type Test Enclosed (Yes/No)

Limits and methods of radio disturbance
characteristics of electrical lighting EN 55015 :
2006 and 2007
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Type Testing Agency
Equipment for general lighting purpose EMC
immunity requirements EN 61547 : 1995 / +A1
: 2000
Type Testing Agency
Limitation of harmonic current emission EN
61000-3-2 : 2006 – Limitation of harmonic
current emission
Type Testing Agency
Limitation of voltage fluctuation and flicker
EN 61000-3-3 : 2008
Type Testing Agency
LM-79 test report for each of the fixture
type/wattage being offered.
Type Testing Agency
Type Test Enclosed (Yes/No)
LM-80 test report of LED used
Type Testing Agency
Type Test Enclosed (Yes/No)
LM-82-12- Approved method of measuring
LPW @ 50oC (test report) of the fixture
type/wattage being offered
Type Testing Agency
Type Test Enclosed (Yes/No)
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Thermal management test report (UL 1598) of
the fixture type/wattage being offered
Type Testing Agency
Type Test Enclosed (Yes/No)
EN 62493- Test report
Type Testing Agency
Type Test Enclosed (Yes/No)
IK rating test report
Type Testing Agency
Type Test Enclosed (Yes/No)
Lumen depreciation test report at 1000, 2000,
3000, and 6000 burning hrs
Type Testing Agency
Type Test Enclosed (Yes/No)
Vibration test report
Type Testing Agency
Type Test Enclosed (Yes/No)
EMC test report
Type Testing Agency
Type Test Enclosed (Yes/No)
Salt spray test report
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Type Testing Agency
Type Test Enclosed (Yes/No)

POLES FOR ROAD LIGHTING
Description
These shall be manufactured generally in accordance with the latest edition of BS EN 40-2:2004 &
BS EN 40-5:2002. The base plates and bracket arms (Single or Double) shall be manufactured as
separate units and suitable for mounting or fixing on to the poles.
The galvanized Iron poles shall be of mild steel as shown on drawing from base plate to luminaire
connection, well-proportioned and neatly finished. The height of the pole from the centre line of the
spigot for luminaire connection to the ground line and out-reach of each arm from the vertical centre
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line of the pole to the tip of the spigot for luminaire attachment shall be as shown on drawing.
Approval of the Consultant shall be obtained before ordering the poles for manufacturing.
Applicable Standards/Codes
The latest editions of the following standards/codes shall be applicable to the material specified
within the scope of this Section:
BS 5649

-

Specifications for lighting columns

NV 65

-

Specifications for lighting columns

CM 66

-

Specifications for lighting columns

XP P 97 406-1

-

Specifications for lighting columns

ASTM A36

-

Steel for pole and Base plate

ASTM A307

-

Anchor Bolts

BS EN ISO 1461

-

Galvanization

ASTM A123 & A385

-

Galvanization

Poles and Brackets
Pole for road lights shall be both single and double bracket type and shall be fabricated from 4 to 6
mm thick MS sheet.
(a) The poles shall be suitably designed for ground mounting. The J-bolt size shall be of 25mm
diameter and of galvanized stainless steel grade SS 316. Each individual J-bolt shall be complete
with washers and nuts (the quantity of J-bolt shall be recommended by the pole
manufacturer/supplier).
(b) Mounting details including all data, calculations, imposed loads and forces and dimensional
drawings for the foundations required for the poles shall be endorsed by a registered Structural
Professional Engineer.
(c) The soil bearing capacity at the site shall be ascertained so that the foundations can be correctly
designed.
(d) Poles shall be made in such a way that only one (1) sheet of steel plate is used to form an
octagonal/tubular pole. Welding shall be carried out along one edge of the poles only.
(e) Poles seam welding shall comply with the latest edition of EN 1011-2 by automatic continuous
welding process.
(f) As bitumen coating shall be applied internally and externally to the base section of the poles,
extra care shall be taken during the transportation and storage to prevent the poles from being dirtied
EA Consulting Pvt Ltd
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by the bitumen coating. The poles shall be packed for transportation and storage in such a way that
the clean galvanized surfaces are not side-by-side, below or above the bitumen coating. Wrapping of
the bitumen portion with newspapers is not acceptable, as the removal of the latter will pose a
problem. The protection of the bitumen from smearing the non-bitumen part of the poles shall be
such that it could be easily removed during erection.
(g) The material used for strapping the poles together during the delivery shall be of non-rust type.
This is to prevent rust from appearing at the straps due to weather if stored for a long period.
Warranty:
The contractor shall provide the written warranty of poles for the period of minimum 10 years
against corrosion and other factors that may cause damage to the pole against moisture/humidity etc.
Material Requirements
The pole (vertical portion) along with base plate shall preferably be in one piece. But if
manufacturing in one length is not possible, it can be in two or three pieces with force fit lap joint.
The steel poles after fabrication shall be galvanized by hot dip process both in and outside as per BS729. Hot Dip Galvanizing shall be carried out after removing grease, burs and slag etc. so that zinc
coating is adherent, dense, smooth, continuous and uniform. The steel used in the manufacture of
poles shall be made by open hearth or electric furnace process.
The contractor shall ensure before placing of order that the firm has adequate facility for hot
dip galvanizing process as per standard practice.

The steel for poles shall have the following requirements:
Tensile Strength
-

-

Minimum
Maximum
Yield Point
Minimum

39.9 kg/mm2
56.3 kg/mm2
24.7 kg/mm2

Elongation
for a 200 mm sample:
=
20% min.
The straight portion of the pole shall be truly vertical and no deviation more than 100 mm in
the entire length shall be accepted.
Other tolerances shall be as follows:
Outside diameter
=
+1%
Wall thickness
=
+10%
Overall Length of pole
=
+0.5%
Weight
=
-0.3%
+Not Limited
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The pole and the bracket shall be so designed that when subjected to wind at a velocity of 160
km/hour on the full projected area of pole, bracket and the luminaire; a factor of safety of 3 on
minimum tensile strength of the material shall be obained. In addition, the temparary horizantal
deflections at the luminaire position shall not exceed 1/40 of the length of the pole above ground at
aforementioned wind velocity.
IMPORTANT: Adequate arrangements shall be made to restrict bracket to rotate around the
axis of pole at aforementioned wind velocity.
The poles shall have a base compatment, designed to accommodate a loop-in services cutout for 4
cores PVC/SWA/PVC cable of given sizes. An 8 mm stainless steel stud complete withd nut and
washers shall be provided in the base compartment of the pole for earthing purpose.
The edges of the door opeinng on the pole shall be reinforecd with a 10 mm thick M.S sequare bar to
reinstate the sterngth of this location. The opening cover shall consist of waterproof hinged door with
rubber gasket. The door shall be provided with heavy duty non-rusting lock .
Construction Requitements
Lighting poles shall be handled/trasported and erected in such a way so as to avoid any damage. Any
damage to pole or galvanizing shall be made good to the scatisfaction of the Engineer.The lighting
poles shall be stored clear of soil, ground water or other rust producing materials. The fixing of poles
shall be carried out in accodance with manufacturer’s instructions and good engineering practice.
The poles shall be erected in a true vertical position. The contractor shall be responsible until
completion of the maintance period for correcting the alignment of any pole/bracket from its orignal
position except where it is due to vehicle impact.
Where lighting poles are to be installed in the vicinity of overhead power lines, the Contractor shall
inform the Engineer and act as directed by him. Contractor shall number all the poleswith high
quality paint using stencil of 50 mm high lettering. The numbering shall be at 1200 mm from the
bottorn of pole towards the road . The numbering shall be in a manner as directed by the Engineer.
Earth backfill around pole foundation, shall be done in 150 mm thick layers and shall be well
rammed and compacted to provide full lateral support.
Pole internal wiring
(a) An adequate length of PVC/PVC sheath cable, 3-core, 2.5

rated at 450 / 750 Volts, shall be

provided for the connection between the fuse cut-out unit and the Light Fixture. The cables shall be
properly supported to prevent undue strain on the cable terminations. The cable color identification
shall comply with the latest Standards
(b) The cables used shall be manufactured to the latest edition of IEC 60502-1.

Data To Be Submitted
Before manufacturing, the contractor shall provide th following data.
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High Mast/ Lighting Poles








Manufactures
Country of origin
Type with manufactruer’s catalogue and desciptive leaflet
Details of construction with detailed specifications of material used for Column and holding
down bolts
Calculation showing details of stresses under maximum wind loading and gusting
Calculations and sizes fo necessary concrete support bases
Design calculation sheets for the poles from manufacture shall also be submitted by the
Contractor to show that poles/foundations are safe for all specified stresses

TESTING OF ROAD LIGHT POLES
General
The poles shall be tested and results recorded for each test by the manufacturer in the presensce of an
authorized representative of the owner or Engineer as stated below.
Inspection
The material, weight and dimensions of poles as specified shall be certified by the manufacturer. The
Poles shall be inspected and in case being found below the limits of tolerance as aforementioned,
shall be rejected.
Loading Test
The poles shall be cantilivered horizontally and ragidly supported at base plate and loads applied at
right angle to axis of the pole at some distance from top. The test items shall be as follows:
 Deflection test
 Permanent set test and Breaking Load Test
Sample comprising four poles shall be selected random out of each lot 50 and subjected to deflection
test. One pole per 250 shall be tested for permanent set test and breaking load test. When the poles in
Tender are limited in number, the manufacturer may avoid deflection, permanents set and breaking
load test and supply results of tests already done for prototpye testing on such poles or supply
calculation based results.
Galvanizing
Weight, uniformity of coating and other requirments shall be strictly inspected in accordance with
BS-729 or other relevant international standards.
Service Cutouts
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Each pole shall be provided with a waterproof and dust tight loop-in-service cutout accommodated in
the base compartment of the pole.
The junction box shall comprise one (1) 6 A MCB single arm poles and two (2) 6 A MCBs for
double arm poles ( all MCBs shall be capable of operating at 55º C ), a solid neutral link and earthing
terminal. It shall incoporate arrangements for looping “IN” and “OUT” for 4 core upto 70 mm²
PVC/SWA/PVC cable having copper conductor. The earth terminals, nuts and washers shall be
adequately sized to take the earth continuity conductor with tight connections.
Dimensional drawing and details of the junction cutout box of pole shall be submitted for approval of
the Engineer.
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EXCAVATION
EXCAVATION – GENERAL

The Developer shall remove the whole of the vegetation, top soil, concrete, flagging, paving,
and curbing, road metalling and other materials from the site of any excavation and shall keep
separately and preserve the same for reuse where applicable. The ground shall be excavated
for the permanent and temporary works to the required depths, width and levels so that the
dimensions of the permanent works shall be directed by the Engineer.
All rubbish, filth and matter of an offensive nature taken out of any excavation shall be
disposed of at once and not left on the surface within the site.
The major work for excavation involved in borrows pits indicated or proposed by the
Developer. The Developer shall carryout the excavation in borrow areas for obtaining earth
for construction of embankments. The Developer shall provide necessary transport for
excavated earth from the borrow areas to the site / location of embankment with means
approved by the Engineer. The Developer shall ensure that earth obtained from borrow areas
is suitable for construction of embankments and shall not contain excess water. Excess water
if any shall be removed by the Developer through exposure to natural whether or through
any other means approved by the Engineer. The borrow pits shall not be measured for
accessing the quantity of earth required for excavation.
1.2

EXCAVATION – PIPELINES

2.1
The excavation shall be carried out to the required alignment, levels, slopes or
gradients taking into account bedding required below pipes or to such other dimensions and
slopes as the Engineer may direct in writing to facilitate laying of pipes. The Developer shall
provide masonry pillars of suitable size and fix temporary benchmarks at intervals to be
determined by the Engineer or his representative. No trench excavations shall be commenced
2.2
Excavated material that is not required or is, in the opinion of the Engineer, unsuitable
for re-use in the work shall be disposed to an approved location. The Developer shall give the
Engineer adequate notice of his intention of spoil. Subject to any specific requirement of the
contract the disposal of excavated material within the site shall be at the Developer’s
discretion but shall be so arranged as to be acceptable to the Engineer.
2.3
The Developer shall ensure that no excavated material, which is suitable for and is
required for re-use in the works, is disposed of outside the site without written approval of
the Engineer.
2.4
The Developer shall stockpile materials on site as approved by the Engineer. Surface
water shall be directed away from stockpile site to prevent erosion or deterioration of
materials. Any excavated material stored on site for backfilling or any other purpose shall be
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deposited and compacted in such a manner that will avoid damage or inconvenience.
Embankments and stockpiles shall be sloped to angle of repose or less until shored.
1.3

DEWATERING

Where dewatering is required, the Developer shall provide qualified and experienced crew to
perform the dewatering operation, or furnish the services of a dewatering subcontractor
approved by the Engineer to design and operate the dewatering works.
The Developer shall control the grading in the vicinity of site of work in order to prevent any
water from running into the excavated areas. The method employed in all cases shall be
approved and agreed by the Engineer or his Representative.
The Developer shall provide such drainage outlet ditches or canals as may be necessary to
affect proper drainage before rain is expected. The Developer shall also provide, fix maintain
and operate such engines, pumps, hoses, chutes and other appliances as the necessary to
keep the accumulated water at a level required and as directed by the Engineer. The
Developer shall not remove any dewatering systems without the Engineer’s acceptance.
1.4

PROTECTION OF UTILITY SERVICE

1.4.1 DAMAGE TO SURFACE
If carriage ways, verges or footways in roads whether paved or unpaved or gardens,
plantations or other surfaces are damaged outside the limits of the excavations due to lack of
proper traffic control or moving plant and equipment or other operations of the Developer
then such surfaces shall be reinstated by the Developer at his own expenses. The surfaces
shall be restored to their original condition using such materials as may be required whether
obtained from the excavated materials or not. All trench excavation and other work carried
out within the limits of any roadway shall be completed as rapidly as possible and not more
than half the width of the carriage way shall be obstructed at one time. Cutting of asphalt or
concrete paving shall be carried out by saw to achieve neat edge at the cut. Cutting by
compressor and breakers is not permitted. The alignment of the cut shall be straight. In case
deviations occur then the cutting shall be repeated until the edge of the cut is acceptable to
the Engineer.
1.4.2 MAINTENANCE OF TRAFFIC
When the excavation is in roads care shall be taken to cause the least inconvenience to traffic.
When directed or necessary for the maintenance of traffic, the Developer shall remove from
the site all materials as excavated from the trenches and return the same as necessary for
refilling after the structures have been completed or the pipes tested and approved.
1.4.3 CONTROL OF TRAFFIC ON ROADS
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The Developer shall ensure that the flow of traffic over existing roads and access to properties
is maintained at all times during the contract. The flow of traffic is to take place at all time
over a reasonable surface that is to be segregated as far as possible from areas where work
is progress.
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BACKFILLING
FILL, BACKFILLING AND RESTORING OF GROUND TO ORIGINAL CONDITION

Fill where required shall be clean unadulterated local river sand and shall be free from wood,
stones and other debris. Excavated material shall only be used for fill if approved by the
Engineer or his representative.
All fill, backfilling or earthwork in embankment shall be compacted by mechanical rammer,
or other approved equipment in layers not more than 150 mm thick. Each layer shall be
uniformly spread and fully compacted and shall have proper moisture content for the
required degree of compaction that shall be done by mechanical rammers as approved by
Engineer.
Backfill shall not be placed against walls etc., prior to the water proofing treatment if provided
and approved by the Engineer. Backfill shall be brought up evenly on each side a wall as far
as practicable. Heavy equipment for spreading and compacting backfill shall not be operated
closer to tie wall than distance equal to the height of the backfill above the top of base slab
footing. No back filling shall be done before the new structure has been cured for at least two
weeks.
The Developer shall verify that pipeline & chambers has been inspected. The Developer shall
identify and cut out soft areas of sub-grade not capable of compaction in place and shall
backfill with approved fill and compact to density equal to or greater than requirements for
sub sequent fill material.
The back filling of the trench shall be allowed after the effluent pipe has been laid and jointed
over the specified bed, inspected, checked, tested and approved by the Engineer.
Backfilling of the trenches shall be carried out by filling half pipe level. The filling shall then be
thoroughly rammed. More filling shall be carried out and rammed again until the consolidated
filling reaches pipe top level. Only selected dry materials free from stones or debris shall be
used for backfilling that shall be spread and rammed evenly across the trench. Thereafter, the
trench shall be filled in layers not exceeding 150 mm in depth, each layer being properly
rammed before the next layer is placed so that 95-100% compaction is obtained as per
AASHTO Standard.
2.2

COMPACTION

Fill and/or backfill shall be compacted to a density of not less than 95% of the maximum
density at optimum moisture as determined by 110 AASHTO T-99.
Isolated boulders and rubble not exceeding 0.1 cubic meter in volume may be incorporated
at the Engineer's discretion.
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If any material after placing reaches a condition such that it cannot be thoroughly compacted
the Developer shall either remove all of the material which is in unsuitable condition or
improve the condition of the material by mechanical or chemical means.
2.3

REMOVAL OF EXCESS AND UNDESIRABLE MATERIALS
•

•
•
•

2.4

Excess and undesirable material from excavation not require for fill or backfill shall be
disposed of, removed and/or deposited and levelled on the site where directed by the
Engineer. Earth suitable and meant for backfill if required shall be stored at site in a
manner not to interfere with the progress of construction works in progress.
The Developer shall keep all excavated soil sprinkled with water
during
the
excavation work so as to prevent any dust nuisance.
All surplus soil arising out of the work shall be carried away to approved site within a
week, deposited and spread as directed by the Engineer.
The Developer shall carry out the cutting of existing bituminous road as required for
excavation for carrying out the work to the full depth of hard crust of any existing
thickness. The stone metal soling etc. shall be separately stacked along the side of
excavation for possible reuse.
EXECUTION

The Developer shall commence backfilling of excavations as soon as practicable after the
permanent works have been tested, inspected and accepted by the Engineer. Backfilling shall
not be carried out without the consent of the Engineer. After compaction the surface shall be
levelled longitudinally and transversely and rolled to achieve a uniformly compacted and even
surface free from undulations, soft spots and depressions all within the accepted tolerances.
Suitable material for backfilling shall be deposited and compacted in layers not exceeding
150mm thickness (measured before compaction) if compacted by hand. If compaction is
carried out by mechanical means, the thickness of layers depends on the type of equipment
employed and shall be approved by the Engineer. Supports if provided shall be carefully
removed as the filling proceeds but the removal of such supports shall not relieve the
Developer of his responsibility for the safety and stability of the Works. Tranches shall be
carefully backfilled and compact by hand the trench with selected excavated material free
from large stones etc. to the following minimum levels above the crown of the pipe. Optimum
moisture content of backfill materials shall be maintained to attain required compaction
density.
2.5

MATERIAL

The soil material used for backfilling shall be as approved by the Engineer. The soil material
shall be uniform, readily compactable soil and shall exclude material from swamps, marshes,
vegetable matter, timber or similar material liable to decomposition, material susceptible to
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spontaneous combustion. Clay or soils having a plasticity index >9% or a liquid limit > 49%
shall not be used. Proctor tests shall be carried out on the material to be used for backfilling
prior to start of Backfill Operations in order to establish the Optimum Moisture Content and
maximum compaction.
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PORTLAND CEMENT, AGGREGATES & WATER

3.1

PORTLAND CEMENT

3.1.1 GENERAL REQUIREMENTS
a.

Portland Cement shall be indigenous stuff unless otherwise approved by the Engineer.

b.
Unless otherwise permitted, cement from not more than two plants shall be used and
in general, the product of only one plant shall be used in any particular section of the work.
3.1.2 SPECIFICATION
These specifications cover five types of Portland cement, as follows:
No.

a.

Applicable Specifications
ASTM
BS
C150 (Type I)

BS 12

b.

C150 (Type II)

BS 1370

c.

C150 (Type III)

BS 12

d.

C150 (Type IV)

BS 1370

e.

C150 (Type V)

BS 4027

Application
Ordinary Portland Cement: For use in general
concrete construction when the special properties
specified for Type II, III, IV and V are not required.
Moderate Heat Portland Cement: For use in general
concrete construction exposed to moderate sulfate
action, or when moderate heat of hydration is
required.
Rapid Hardening Portland Cement: For use when
high early strength is required.
Low Heat Portland Cement: For use when low heat
of hydration is required.
Sulfate Resisting Portland Cement: For use when
high sulfate resistance is required.

3.1.3 PACKING AND MARKING
a.

Cement shall be furnished in sacks or in bulk form, as approved by the Engineer.

b.
Cement in sacks shall be delivered in strong, well made, paper or cloth bags, each
plainly marked with the manufacturer's name, brand, type of cement and the weight of
cement contained therein, except that, in the case of Type-I cement, the type need not be
identified.
c.

A bag shall contain 50 Kg. net.

d.
When the cement is delivered in bulk; this information shall be contained in the
shipping invoice, accompanying the shipment.
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3.1.4 INSPECTION
The Developer shall facilitate the Engineer, in all respects, for careful sampling and inspection,
either at the mill or at the site of work, as may be specified by the Engineer. The following
periods, in days, from the time of sampling shall be allowed for completion of testing.
•
•
•
•

1-day test
3-day test
7-day test
28-day test

6
8
12
33

3.1.5 REJECTION
a. Cement may be rejected if it fails to meet any of the requirements of these
specifications.
b. Cement remaining in bulk storage at the mill, prior to shipment, for a period
greater than six months after completion to the tests, may be tested and may
be rejected if it fails to conform to any of the requirements of these
specifications.
c. Packages varying more than 3% from the weight marked thereon may be
rejected and if the average weight of packages in any consignment as
determined by weighing fifty packages taken at random, is less than that
marked on the packages, the entire consignment may be rejected.
d. Packages received in broken or damaged condition shall be rejected or may be
accepted only as fractional packages as determined by the Engineer.
e. Cement that is found to be adversely affected by moisture, as determined by
the Engineer, shall be rejected.
3.1.6 METHOD OF SAMPLING AND TESTING
a. The sampling and testing of Portland cement shall be in accordance with
relevant BS or ASTM standard specifications.
b. Developer shall carry out all tests on Portland cement, if required by the
Engineer.
3.1.7 TRANSPORTATION OF CEMENT
Transportation of the cement from the mill to the site stores and to the point of use shall be
accomplished in such a manner that the cement is completely protected from exposure to
moisture.

3.1.8 STORAGE
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a. Cement shall be stored in dry, weather tight and properly ventilated
structures. All storage facilities shall be subject to approval and shall be such
as to permit easy access for inspection and identification of each consignment.
b. The sacks should be stacked closely on a damp proof floor or on timber planks,
raised by a minimum of 12" (300 mm), from the ground, with air space below.
There should be similar air space between the stacks and walls.
c. To avoid bursting of bags and setting under pressure, the height of the stacks
shall be limited 8 bags.
d. Adequate storage capacity shall be furnished to provide sufficient cement to
meet the peak needs of the project.
e. Cement storage facilities shall be emptied and cleaned by the Developer when
so directed, however, the interval between required cleaning normally will not
be less than four months.
3.1.9 USAGE
a. The Developer shall use cement in the approximate chronological order in
which it is received at the site. All empty sacks shall be promptly disposed of
as approved by the Engineer.
b. No cement stored through a monsoon, or for a period of more than six months,
should be used, unless tests have been applied and cement found up to the
requisite standard.
c. Suitable, accurate scales shall be provided by the Developer for weighing the
cement in stores and elsewhere on the work, if required, and he shall also
furnish all necessary test weights.
3.1.10 DELIVERY AND USAGE RECORD
Accurate records of delivery of cement and its use in the works shall be kept by the Developer.
Copies of these records shall be supplied to the Engineer in such a form as he may require.
3.2

AGGREGATE

3.2.1 GENERAL REQUIREMENTS
a. Aggregates for normal concrete shall conform to the requirements of ASTM
Designation C 33 "Specifications for Concrete Aggregates".
b. In case the Developer prefers to use aggregate from a source other than that
approved by the Engineer; following tests shall be carried out, to determine
suitability of the material for the intended use:
i. Mechanical properties
ii. Porosity
iii. Organic impurities
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iv. Clay and Silt Contents
v. Abrasion and Soundness Tests
vi. Alkali Reactivity Potential
vii. Water soluble Chloride Contents
c. The nominal maximum size of the aggregate shall not be larger than one fifth
of the narrowest dimension of the finished wall or slab, or larger than three
fourth of the minimum clear spacing between the reinforcing steel and
embedment.
3.2.2 NATURE OF AGGREGATE
a) Fine Aggregate: The use of natural sand or a combination of natural and manufactured
sands may be permitted, provided that the fine aggregate meets the applicable
requirements of the specifications herein, for particular use intended.
b) Coarse Aggregate: Except where otherwise specified, coarse aggregate shall consist
have crushed natural stone.
3.2.3 SOURCE
The Developer shall obtain concrete aggregate from deposits of natural sand and gravel or
shall procure crushed aggregate from approved quarries, which produce aggregates meeting
with the Specifications contained herein.
3.2.4 SAMPLING AND TESTING
a. The Developer shall provide facilities, as may be necessary, for the ready
collection of representative test samples, of the aggregates, to determine
compliance with specifications.
b. The Engineer will obtain and test such samples, at the expense of the
Developer, using appropriate standard test methods, selected by the Engineer.
c. Testing of concrete aggregates by the Engineer shall not relieve the Developer
of his responsibility to maintain, control and ensure the production, stockpiling
and handling of both fine and coarse aggregates, in accordance with these
Specifications.
3.2.5 AGGREGATE PROCESSING
a. General: All aggregates, as delivered to the mixer, shall consist of clean, hard,
dense and durable and uncoated particles.
b. Light Weight Elements: Light weight elements, like chalk, clay and organic
matter shall be separated by vibro-floatation process. Where required, fines
shall be removed from the coarse aggregate by adequate washing.
c. Soft Particles
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The Developer in planning his aggregate processing operations shall make
necessary provisions, as regards methods and equipment, to ensure
effective elimination of soft particles from all aggregates.
The percentage of soft particles present in the processed coarse aggregate
shall not exceed 3 percent by weight, when determined in accordance with
the applicable requirements of ASTM Designation C235 "Standard Method
of Test for Scratch Hardness of Coarse Aggregate Particles" or other
standard test method, selected by the Engineer.
Test Samples shall be representative of the each size group of processed
coarse aggregate, as specified in Article 5.6, obtained according to the
ASTM Methods D 75.

3.2.6 GRADING REQUIREMENTS
Compliance with the aggregate grading and uniformity requirements will be determined at
the mixer. The aggregates, as delivered to the mixers, shall conform to the following specific
grading requirements:
3.2.6.1 FINE AGGREGATES
•

The grading of fine aggregate shall conform to the following
requirements:

U.S. Standard Sieve Mesh

Percent Passing

0.375" (9.50 mm)

100

No.4 (4.75 mm)

95-100

No.8 (2.37 mm)

80-100

No.16 (1.18 mm)

50-85

No.30 (0.60 mm)

25-60

No.50 (0.30 mm)

10-30

No.100 (0.15 mm)

2-10

•
•

Fineness modulus shall range between 1.9 and 2.78.
The sand equivalent value, as determined by ASTM Designation D 2419,
"Standard Test Method for Sand Equivalence Value of Soils and Fine
Aggregate", shall not be less than 75.
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3.2.6.2 COARSE AGGREGATE:
•

The grading of the coarse aggregate, within the separated size groups,
shall conform to the following requirements:

US Standard

Percent by Weight Finer than Each Laboratory Sieve

1/4"
(6.25 mm) to
No. 4 Group
2.00" (50.00 mm)
Sieve Size
(Nominal Size)

3/4"
(19 mm) to
No. 4 Group
-

1"
(25 mm) to
No. 4 Group
-

1.5"
(37.5 mm) to
No. 4 Group
100

1.50" (37.50 mm)

-

-

100

95-100

1.00" (25.00 mm)

-

100

95-100

-

0.75" (19.00 mm)

100

90-100

-

35-70

0.50" (12.50 mm)

90-100

-

25-60

-

0.375" (9.50 mm)

40-70

20-55

-

10-30

No. 4 (4.75 mm)

0-15

0-10

0-10

0-5

No. 8 (2.37 mm)

0-5

0-5

0-5

-

3.2.6.3 PARTICLE SHAPE
a. A flat particle is one having a ratio of width to thickness greater than three. An
elongated particle is one having a ratio of length to width greater than three.
b. The shape of the particles shall generally be spherical or cubical.
c. The quantity of flat and elongated particles, in the separated size groups of
coarse aggregate, as defined and determined by standard tests, approved by
the Engineer, shall not exceed 15% by weight in any size group.

3.2.7 DELETERIOUS SUBSTANCES
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3.2.7.1 FINE AGGREGATE
The maximum percentages of deleterious substances, in the fine aggregate, as delivered to
the mixer, shall not exceed the following values, with sum of the percentages of all deleterious
substances not to exceed 5 percent, by weight.
Substances

Percent of Weight

Material passing No. 200 sieve

3

Shale

1

Total of other deleterious substances including
mica, chloride, coated grains and soft flaky
particles

3

3.2.7.2 COARSE AGGREGATE
The maximum percentages of deleterious substances, in any size of coarse aggregate, as
delivered to the mixer, shall not exceed the following values, with the sum of the percentages
of all deleterious substances not to exceed 3 percent by weight.
Deleterious Substances

Percent of
Weight

Material passing No. 200 sieve

1

Shale

1

Clay lumps

0.5

Other deleterious substances

1

3.2.8 STORAGE
a. Aggregate shall be stored, at the site, in such a manner as to prevent its
deterioration or the inclusion of foreign matter.
b. Aggregate, which has deteriorated or which has been contaminated, shall not
be used for concrete.
c. All methods employed by the Developer for loading, unloading, handling and
stock-piling aggregates shall be subject to the approval of the Engineer, at all
times.
d. Sufficient aggregate shall be maintained at the site, at all times, to assure
continuous placement and completion of any lift of concrete started.

3.2.9 MOISTURE CONTROL
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a. All fine aggregate and smallest size group of the coarse aggregate shall remain
in free draining storage at the site for at least 72 hours, immediately prior to
use.
b. The free moisture content of the fine aggregate and of the smallest size group
of coarse aggregate, as delivered to the mixer, shall be controlled so as not to
exceed 4% and 1% respectively, expressed as percent by weight, of the dry
aggregates; unless higher limits are allowed by the Engineer.
c. In addition to the limits on the maximum amounts of free moisture in
aggregate, the moisture content shall be controlled so that, for each size, the
variation in the free moisture will not be more than 0.5 percent, during any
one hour of mixing plant operation.
d. Coarse aggregates, with other sizes, as delivered to the mixers, shall have the
least amount and least variation, of the free moisture contents, practicable
under the job conditions.
e. Under no conditions shall the aggregate be delivered to the mixed plant being
dripping wet.
f. The Developer shall carry out such tests, at his own expense, as the Engineer
may deem necessary, to determine the free moisture content of aggregate.
3.3

WATER

Water for mixing mortar shall be clean and free of mud, oil and injurious amounts of organic
materials or the deleterious substances. Potable water shall be used.
3.3.1 SOURCE
Water, for all construction purposes, shall be obtained from an approved source.
3.3.2 QUALITY
a) The water shall be clean and free from clay, silt and injurious amounts of
oil, acid, alkali, salt, organic matter, or other deleterious substance, likely
to cause efflorescence or interfere with setting of mortars or otherwise be
harmful to the work.
b) Water fit for drinking purpose shall be accepted as suitable for all
construction purposes.
c) The water shall conform to the requirements of BS 3148, as to its
suitability, for construction. It shall meet the following chemical
requirements.

Substances

Permissible Levels
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Chlorides

 3000 mg/l

Sulfates

 2000 mg/l

Impurities

 2000 mg/l

pH Value

5 to 10

3.3.3 STORAGE
Water shall be stored in watertight tanks or containers, adequately protected from the
admixture of dust and other foreign matter.
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STEEL REINFORCEMENT
MATERIALS REQUIREMENT

4.1.1 SPECIFICATIONS
Concrete reinforcement bars shall be of following specifications,
a. Grade 40 and Grade 60 steel bars, conforming to ASTM 615.
b. Cold worked steel bars, conforming to BS 4461
c. Hot rolled mild steel round bars, complying with BS 4449, with guaranteed yield
strength of not less than 36000 psi.
4.1.2 TESTING
The Developer shall provide all measuring and testing facilities to ascertain quality, weight
and quantity of steel and shall furnish manufacturers certificate, stating chemical composition
of steel, if so directed by the Engineer.
4.2
•
•
•
•

•

4.3
•
•
•
•

CUTTING AND BENDING
Steel reinforcement may be mill or field cut and bent.
All bending shall be in accordance with standard approved practices and methods.
When bending is required, it shall be performed prior to embedding the bars in the
concrete. In all such cases, the bars shall be cold bend.
Bending or straightening of bars, partially, embedded in set concrete, shall not be
permitted, except in isolated cases, where corrective action or a field change is required
and is specifically approved by the Engineer.
Bending hot at a cherry-red heat (not exceeding 840 degree centigrade) will be allowed
for mild steel bars. Bars bent hot should not be cooled by quenching.
PLACING AND POSITIONING
Reinforcement shall be placed and maintained, within the specified tolerance of its
position
Welding of bars shall not be permitted, for assembly of reinforcement, unless authorized
by the Engineer.
The use of reinforcement, for the transmission of current, for welding will not be
permitted.
Where tying wires or clips are used, care should be taken to ensure that the projecting
ends do not encroach into the concrete cover.
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All reinforcement shall be secured in place by use of metal or concrete supports, spacers,
or tiles, as approved by the Engineer. Such supports shall be of sufficient strength to
maintain the reinforcement in place, throughout the concreting operation.
The supports shall be used in such a manner that they will not be exposed or contribute,
in any way, to the discoloration or deterioration of the concrete.
Concrete supports shall be manufactured of the same concrete mix, as used in the
structure to be concreted.
RELATION OF BARS TO CONSTRUCTION SURFACES

The actual concrete cover, to all steel, at any point, shall not be less than the required nominal
cover by more than 3mm (1/8 inches).
4.5

SPLICING

Except directed by the Engineer, all splices, lengths of laps, splice locations, placement and
embedment of reinforcement shall conform to the applicable requirements of American
Concrete Institute 318, "Building Code Requirements for Reinforced Concrete". If welded
splices are proposed, welder of approved qualification and experience shall be employed,
after obtaining approval of Engineer. Sufficient number of butt welds shall be tested, to
failure, in each lot, to maintain a check on the quality
4.6

TOLERANCES

Following tolerances shall be observed:
4.6.1 FABRICATING TOLERANCES
i.

Sheared length

+ 25 mm (1.00")

ii.

Depth of truss bars

+ 13 mm (0.50")

iii.

Outer dimensions of stirrups, ties, and spirals

+ 6 mm (0.25")

iv.

All other bends

+ 25 mm (1.00")

4.6.2 PLACING TOLERANCES
i.

Clear distance to formed surface

+ 6 mm (0.25")

ii.

Minimum spacing between bars

- 6 mm (0.25")

iii.

Top bars in slabs and beams

Members depth 200mm (8") or less

+ 6 mm (0.25")
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+ 13 mm (0.50")
+ 50 mm (2.00")

Bars may be moved as necessary to avoid interference with other reinforcing steel, conduits
or embedded items, subject to approval of the Engineer.
4.7
▪

▪
▪
▪

EMBEDMENT ITEMS
Before placing concrete, care shall be taken to determine that all embedded items are
properly placed and are firmly and securely fastened in place as instructed by the
Engineer.
Embedded Items shall be free of oil and other foreign matter.
The embedding of wood or other foreign materials in concrete is prohibited.
All reinforcement, including dowels, remaining exposed in the work shall be suitably
protected until embedded in concrete.
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BEDDING AND PIPE LAYING

5.1

PIPE LAYING

All pipes shall be examined for defects before lowering in the trench. Defective or damaged
pipes shall not be used. Pipes shall be handled carefully so as not to damage them in any way.
Wide slings shall be used. The pipe shall be laid as per instruction of the manufacture and
directions given below.
Each pipe immediately before being laid shall be carefully brushed out and tested for
soundless. Each pipe shall be laid accurately to line and levels so that except where horizontal
and vertical deflection is required, the finished pipeline shall be in a straight-line both in
horizontal and vertical planes. Pipes shall be laid upon an even bed of well compacted bed of
granular material and specified for the full length of each pipe, extending for the full width of
the trench and with sufficient material at the sides to permit the pipes being marked on the
bed and firmly supported to true line and level. Sufficient space should be left to enable the
field joints, tested and inspected but the Developer shall ensure that at least three quarters
of the pipe length is fully supported. After the pipeline has been tested and approved by the
Engineer or his representative, the space left out at the joints should be carefully filled with
granular or concrete bedding. Each pipe shall be laid in such a manner as to prevent the ingrass of sand, mud or other deleterious materials. The open ends of pipes shall be suitably
protected at the end of each day’s work or whenever a pipe end is left unattended, to prevent
any foreign matter gaining access to the pipes.
5.2
5.2.1

BEDDING FOR PIPELINES
MATERIALS REQUIREMENTS
•
•

•

Materials for bedding shall be from an approved source.
The materials, for bedding, shall be free from clay, salt, alkali, organic
matter, shale, loam, soft flaky particles and other deleterious
substances.
It shall be stacked at the place designated by the Engineer and kept free
from the admixture of deleterious materials.

5.2.2 CONSTRUCTION REQUIREMENTS
The material for bedding shall be placed to the specified thickness and shape and compacted
by rammers of approved weight.
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The pipes shall be encased in reinforced cement concrete of nominal
mix 1:2:4 at Nullah or road crossings as per directions of the Engineer.
The minimum thickness for the concrete surround shall be 6”.
The pipes shall be laid on a reinforced cement concrete bed of nominal
mix 1:2:4 at locations where directed by the Engineer. The concrete
shall be laid on well-compacted and levelled bed.
The material used in the concrete, method used in mixing, laying and
curing etc. of the concrete shall be as described under the section
“Concrete”. The reinforcement steel has confirmed to the
requirements given to Section of reinforcement steel.

CONCRETE THRUST BLOCKS / ANCHORAGES
•

•

Concrete thrust blocks and cradles shall be constructed of 1:2:4 cement
concrete with strength of 3000 psi or as directed by the Engineer.
Concrete thrust blocks of adequate sizes shown in drawing or directed
by the Engineer shall be provided at all tees and bends.
Thrust blocks shall be poured against proper formwork or against
undisturbed earth where possible and approved by the Engineer. The
concrete shall be cured for minimum 7 days by keeping the surface wet.
All forms shall be removed prior to backfilling.
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HYDROSTATIC TESTS (Water supply System)

Hydrostatic tests shall be performed as per AWWA C-200-80 according to PN rating of pipe.
a) The test pressure shall be held for not less than 15 Minutes
The test information shall be recorded on a suitable recording chart. The pipeline shall be
manually cleaned of all debris, stones and sand prior to laying, jointing and hydraulic test.
Pipeline and pipe work shall be subjected to hydraulic pressure tests in the presence of the
Engineer. Such tests shall comply with BS 8010 or CP 312, unless otherwise specified. Testing
shall be carried out in two stages.
b) Test of sections as construction proceeds.
c) A final test of the whole of the pipe work or pipeline on completion.
The Developer shall provide all plant, equipment, and fittings etc. including water, necessary
for the hydraulic test. He shall inform the Engineer, well in advance of the time for tests,
details of his proposals including the supply of water, its source and method of conveyance.
No connections to the pipeline or pipe work which would involve cutting, tapping or altering
the Permanent Works, shall be allowed.
Test gauge shall be of approved manufacture having dials at least 200 mm diameter,
graduated such that the test pressure is at least 75 % of the full scale reading. If necessary
different gauges shall be supplied for different pipeline sections. Two gauges of each type
shall be provide for the sole use of the Engineer.
7.1

TEST PROCEDURE

Each section of the pipeline or pipe work to be tested shall be capped or blanked off at each
end and securely strutted or restrained to 'withstand the forces that will be exerted when the
test pressure is applied. Testing against closed valves will not be permitted. Hydrants,
washout valves and isolation valves shall be fitted with blank flanges and these together with
in-line valves shall be left open. Air valves already fitted shall be permitted to function during
the test. The air valve manufacturer's confirmation shall be obtained that the valves are
capable of withstanding the test pressure involved.
Proposals for testing where thrusts on structures are involved, even where thrust collars on
the piping are installed, shall be submitted, with the calculations of the forces to be carried,
to the Engineer for approval.
The Developer's proposed method of filling the pipeline or pipework with water shall be
approved by the Engineer. The sectional length under test shall be filled making certain that
all air is displaced through an air valve installed at the high end of the line. The section shall
then remain under constant pressure - 10 to 20 m head of water - for a period of several hours
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until the pressure can be maintained without additional pumping. Pipes of materials liable to
absorb water, e.g. concrete lined pipes shall be allowed to become saturated under this
moderate pressure for 24 hours.
The pressure shall then be slowly increased to the full test pressure and pumping
discontinued for 3 hours or until the pressure has dropped by I0 m, whichever occurs earlier.
Thereafter pumping shall be resumed and continued until the test pressure has been
restored. The quantity of water pumped to restore the pressure shall be the measure of
leakage from discontinuation of pumping until its resumption.
The pipe section shall pass the test if the leakage is not more than 0.35 litre per mm of pipe
diameter per kilometre per 24 hours for each 100 m head of pressure applied.
Notwithstanding the satisfactory completion of the hydraulic test, if there is any discernible
leakage of water from any pipe or joint the Developer shall, replace the pipe, repair the pipe
or re-make the joint and repeat the hydraulic test.
No pipeline shall be accepted until and unless the leakage of any section of the pipeline tested
is not more than the rate of leakage specified above and all sources of discernible leakage
have been rectified.
Pipelines shall be tested as above except where the Engineer issues such instructions as are
necessary for testing parts of the Works that have been designed for stresses limited by
consideration other than those applying to the pipeline system.
7.2

TEST PRESSURE

Test pressure is to be measured at the centre of the blank flange situated at the lowest end
of the pipeline under test. Pipe work shall be tested according to PN rating of pipe or as
determined by the Engineer.
The Developer shall submit a schedule of pipeline test pressures to the Engineer for approval
prior to commencing testing.
7.3

SECTIONAL HYDRAULIC TEST

The Sectional Hydraulic Test shall be carried out after the pipeline or pipe work section to be
tested has been laid, jointed and backfilled to a depth sufficient to prevent flotation of the
pipeline, but leaving the joints exposed. The sections to be tested shall be to the approval of
the Engineer and shall be no longer than 1,000 m or above, when either the pipeline is laid
adjacent to or underneath the carriageway. The joints between each tested section shall be
left exposed until the pipeline has passed the Test on Completion:
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HYDRAULIC TEST ON COMPLETION

The test on completion shall be carried out after all the pipeline or pipe valve sections have
been joined together on completion of sectional testing. The joints between sections shall be
backfilled once the test is satisfactorily completed.
7.5

DISINFECTION & CLEANING OF PIPE

7.5.1 DISINFECTING WATER MAINS
Applicable procedures for disinfecting new and repaired potable water mains are presented
in standards such as ANSI/ AWWA C651, Disinfecting Water Mains.(8) ANSI/ AWWA C651 or
equivalents uses liquid chlorine, sodium hypochlorite, or calcium hypochlorite to chemically
disinfect the main. Disinfecting solutions containing chlorine should not exceed 12% active
chlorine, because greater concentration can chemically attack and degrade pipes
7.5.2 CLEANING
Pipelines operating at low flow rates (around 0.75 m/sec or less) may allow solids to settle in
the pipe invert. HDPE has a smooth, non-wetting surface that resists the adherence of
sedimentation deposits. If the pipeline is occasionally subject to higher flow rates, much of
the sedimentation will be flushed from the system during these peak flows. If cleaning is
required, sedimentation deposits can usually be flushed from the system with high pressure
water.
Pressure piping systems may be cleaned with the water-jet process, or may be pigged. Pigging
involves forcing a resilient plastic plug (soft pig) through the pipeline. Usually, hydrostatic or
pneumatic pressure is applied behind the pig to move it down the pipeline. Pigging should
employ a pig launcher and a pig catcher.
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uPVC PIPE
STANDARDS AND SPECIFICATION

For sampling testing and tolerance limit, specification BS3505:1968 and PS 3051 1991 shall
be followed. The uPVC pipes jointing shall be cement solvent joint or Z- joint. The Developer
should provide the Technical Detail and Boucher to the Engineer or Engineer’s representative
for approval.
8.2

PHYSICAL PROPERTIES

The physical properties of UPVC pipes shall fall within the following limits
Properties

Value

Unit

Specific Gravity

1.42 - 1.46

-

Tensile strength at 23 °C

450 – 600

kgf/cm2

Modulus of elasticity at 20°C

30,000

kgf/cm2

Elongation at break

> 80

%

Impact strength at 0°C

0.5 – 1

Ft lb / in of notch

Impact strength at 20°C

1–2

Ft lb / in of notch

Compressive strength

600 – 700

Kgf/cm2

Bending Strength

1000

Kgf/cm2

Specific heat at 20°C

0.24

Cal/gm/°C

Vacate softening point

85

°C

Heat distortion temperature at 75
18.5 kgf/cm2

°C

Thermal conductivity

W/m °C

MECHANICAL

THERMAL

0.12 – 0.14

Coefficient of linear thermal 0.08
expansion

Mm/mm °C
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ELECTRICAL
Dielectric constant (800 cycle)

3

-

Dielectric strength

425

Volts/mil

In flammability

Will
not
combustion

Water absorption (24 hrs at 0.07
ambient temp.)

8.3

%

ABBREVIATIONS
uPVC
PVC

8.4

support -

Unplasticized polyvinyl chloride
polyvinyl chloride

BS

British Standard

PS

Pakistan Standard

OD

Outside diameter

PN

Nominal Pressure

Nominal Pressure (PN)
The following class/pressure shall be followed
Class B (PN=6 bars),
Class C (PN= 9 bars)
Class D (PN=12 bars),
Class E (PN= 15 bars)
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THICKNESS AND DIAMETER

The diameter and thickness shall be as followed

Class B
6 bar

Class C
9 bar

Class D
12 bar

Class E
15 bar

Max

min

min

min

min

Mm

mm

mm

mm

mm

3”

89.1

2.9

3.5

4.6

5.7

4”

114.5

3.4

4.5

6.0

7.3

5”

140.4

3.8

5.5

7.3

9.0

6”

168.5

4.5

6.6

8.8

10.8

Nominal
size
Inch

8.6

Wall Thickness

Mean
Outside
Diameter

uPVC FITTINGS

uPVC fittings shall be approved manufacture .For sampling testing and tolerance limit, BS and
PS specification shall be followed.
Metal fittings (cast iron and ductile iron fittings) can be used for diameter ranging 10 inches
and above. The metal fittings are connected with the pipe using rubber ring Z-joint system.
8.7

JOINTING

8.7.1 SOLVENT CEMENT JOINT
Jointing is done by applying a uniform layer of solvent cement to spigot and socket ends of
pipes to be jointed together and assembling them with a quick action. Right after jointing, the
surplus cement shall be removed and a period of 24 hours should be allowed to elapse before
pressure testing. It may be noted that completion.
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8.7.2 GUIDE TO THE CONSUMPTION OF LUBRICANT, CLEANER AND SOLVENT CEMENT PER
100 JOINTS
Range of pipe and fittings diameter (mm)
32 – 40

50 – 63

75 - 90

110 – 125

140 - 160

1” – ¼”

1’’ – ½’’

2 ½’’ – 3’’

4’’

5’’ – 6’’

Lubricant (kg) -

2.0

3.50 – 4.00

4.00 – 5.00

5.0 – 6.5

Cleaner (litre) 0.35 –0.50

0.65 – 0.90

1.00 – 2.00

3.00 – 5.00

6.5 – 9.0

Solvent
Cement
(litre)

1.30 – 1.800

2.00 – 4.00

6.00 – 10.00

13.0 – 18.0

Aprox.

0.78 –1.00

8.7.3 Z-JOINT
Z – Joint is also commonly known as “rubber ring” joint. These joints contain an electrometric
sealing component which is automatically compressed to form an effective seal when the
spigot end of uPVC pipes inserted into the socket.
These joints are not designed to resist end thrust. Therefore, particular care should be taken
to ensure that the pipeline is property anchored. Anchor blocks should be designed to
withstand the thrust resulting from the maximum pressure to which the pipe is likely to be
subjected, normally the test pressure. It is desirable to insulate the uPVC pipe from direct
contact with the anchor block by means of a suitable flexible membrane.
8.7.4 FLANGED JOINT
Flanged joints can be used to connect uPVC pipes with metal pipes, valves and fittings
provided with flanges. Joints are made by the compression of the gasket or a ring seal set in
the adaptor of the flange. Flanged joints are also preferable, where there is a need to
dismantle pipeline from time to time. Care should be taken while selecting flange accessories
their flange should be compatible with the uPVC flange adaptor.
8.8
8.8.1

INSTALLATION OF uPVC PRESSURE PIPES
INSTALLATION OF BURIED PIPE

Unplasticized PVC pipes must be laid onto a trimmed trench bottom, where soil is uniform,
fine grained and free from sharp objects. The trench width must be sufficient to enable the
lying and jointing of the pipes and proper compaction around the pipe. The minimum
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recommended trench width (W) is equal to pipe OD plus 600 mm. The minimum depth of
cover required for water mains is 1000mm from finished surface level to the crown of the
pipe. Thus, the minimum excavated depth (D) of the trench for water mains is pipe OD +
1000mm + Bedding.
The normal thickness of bedding is a min of 100mm. for pipe sizes greater than 8 inches; the
bedding thickness should be increased to a minimum of 150mm.
Because of the flexible nature of the material the pipe should be suitably anchored at all
changes of direction and at fixed points. The anchors should be designed to withstand the
maximum thrust developed during hydrostatic pressure testing.
Un plasticized PVC pipes should not be installed in direct sunlight or near any heat source.
The liner expansion of uPVC is about six to seven times that of steel, so precaution is to be
taken to compensate for it. The pipe line should be installed in such a way as to minimize the
stress. The best way of doing this is to arrange piping so that bends occur between anchor
points. Along walls pipe rack, hangers, clamps, straps or u-bolt can be used.
8.8.2 Support Spacing
Recommended horizontal and vertical support spacing is given in the table.
*Pipe Outside Water Temperature °C
Diameter
20 °C 30 °C 40 °C 50 °C

Vertical spacing

OD

Horizontal Spacing

mm

cm

cm

cm

cm

cm

16

75

60

40

-

80

20

85

70

50

-

90

25

90

75

55

45

100

32

100

85

65

50

120
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HDPE PIPES AND FITTINGS
HDPE PIPES FITTINGS AND ACCESSORIES

This material specification details the minimum requirements for the design, manufacture,
testing, inspection and supply of High Density Polyethylene (HDPE) or High Performance
Polyethylene (HPPE) pipe material and fittings to be used for transport and potable water.
The minimum pressure rating shall be decided as per design requirement, but shall not be
less PN10 for distribution & 12.5 for transmission pipes.
9.1.1 APPLICABLE STANDARDS AND CODES
The following codes and standards, to the extent specified herein, form a part of this
specification. The latest edition of these codes and standards shall govern the work.
ISO 4427

Polyethylene (PE) pipes for water supply –specifications

ISO 161-1

Thermoplastic pipes for conveyance of fluids – nominal outside
diameter and nominal pressure- part 1: Metric series

ISO 1167-1to4

Thermoplastic pipes, fittings and assemblies for the conveyance of
fluids

ISO 3126

Plastic pipes – Measurement of dimensions

ISO 4065

Thermoplastic pipes – Universal wall thickness table

ISO 6964

Polyolefin pipes and fittings – Determination of carbon black
content by calcination and pyrolysis – Test method and basic
specification.

ISO 9080

Thermoplastic pipes for the transport of fluids – Method of
extrapolation of hydrostatic stress rupture data to determine the
long-term hydrostatic strength of thermoplastic pipe materials.

ISO 11922-1

Thermoplastic pipes for the conveyance of fluids – Dimensions and
tolerances Part: 1: Metric series.

ISO 12162

Thermoplastic materials for pipes and fittings for pressure
applications – Classification and designation – overall service
(design) coefficient.

39 | P a g e
Technical Specification

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

ISO 13761

Plastic pipes and fittings – pressure reduction factors for
polyethylene pipeline systems for use at temperatures above 200
C.

ISO 7005 – 3

Metallic flanges – Part 3, Copper alloy and composite flanges

BS EN 12201

Plastic piping systems for water supply - polyethylene

ISO 974

Determination of the brittleness temperature by impact

ISO 2505

Thermoplastics pipes - Longitudinal reversion

ISO 6259

Determination of tensile properties

ISO 1133

Determination of the melt mass-flow rate (MFR) and the melt
volume-flow

ISO 877

Methods of exposure to direct weathering

9.2

TECHNICAL REQUIREMENTS

9.2.1 MATERIAL
The DEVELOPER shall identify the manufacturer of the resin, the resin type and classification.
In addition, the DEVELOPER shall provide evidence that the resin proposed is suitable for use
at the design temperature and under the design pressures.
Any change in the material, the material specification, or the manufacturer's location shall be
subject to prior approval of the ENGINEER.
Pipes and fittings shall be homogenous throughout and free from visible cracks, holes, foreign
inclusions, blisters, dents or other damaging defects.
Material shall be uniform in opacity, density, interior smoothness, and other physical
properties.
It shall have adequate resistance to weathering and other ageing from storage for a minimum
of two years after manufacture.
The material of the polyethylene pipes and fittings which is in contact with or likely to come
in contact with drinking water shall not constitute a toxic hazard, shall not support microbial
growth and shall not give rise to unpleasant taste or odour, cloudiness or discoloration of the
water.
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The concentration of substances, chemical and biological agents leached from materials in
contact with drinking water, and measurement of the relevant organoleptic / physical
parameters, shall not exceed the maximum values recommended by the World Health
Organisation in its "Guidelines for Drinking Water Quality" or the EEC Council Directive on the
"Quality of Water Intended for Human Consumption", whichever is more stringent in each
case.
For the manufacturing of pipes & fittings new materials to be used only (Rework material is
not acceptable).
Pipe manufacturer shall confirm that all fittings to be provided for the pipe systems shall meet
the same quality requirements as for the pipes to ensure the same performance for design
life cycle.
The pipes and fittings shall be manufactured from polyethylene containing only those
antioxidants, UV stabilisers and pigments necessary for the manufacturing process to fulfil
the requirements of the specification.
All pipes and fittings shall be suitable for butt fusion or electro fusion techniques.
Developer shall provide PE manufacturers guideline for the applicability of the material used.
If required PE manufacturers shall provide assistance and training.
9.2.2 PHYSICAL PROPERTIES
Pipes and fittings shall be made of high density polyethylene (HDPE) and shall comply with
the requirements of ISO 4427 PE 100. The material shall be produced by a member of the PE
100 + Association.
The material used for the manufacturer of pipes and fittings shall be in accordance with Table
1 and Table 2 of clause 4.4 of ISO 4427-1
Lifecycle durability of 80 years is to be confirmed.
For design calculation, pressure, reducing coefficients 4427-1, Annex A are applicable. The
thermal stability of polyethylene material shall meet the requirements of ISO 4427.
9.2.3 PIPE DIMENSIONS (GEOMETRICAL CHARACTERISTICS)
The pipe dimensions for water systems shall be based on standard dimensions according to
ISO 4427 and measured in accordance with ISO 3126.
Straight pipe shall be supplied in standard lengths measured at 23º C ± 2º C. unless otherwise
specified; coil lengths shall not exceed 100 m (328 ft.).
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Coiled pipes shall be coiled such that localized deformation is voided and the minimum
internal diameter of the coil shall not be less than 18 dn.
9.2.4 PIPE APPEARANCE
When viewed without magnification the internal and external surfaces of pipes shall be
smooth, clean and free from scoring, cavities and other surface defects. The pipe ends shall
be cut cleanly and square to the axis of the pipe.
All polyethylene pipes to be used for the transmission and distribution of potable water shall
be black and have blue stripes.
The carbon black content in the compound shall be 2.25 + 0.25 % by mass when measured in
accordance with ISO 6964. The dispersion of carbon black when determined in accordance
with ISO 11420 shall be equal to or less than grade 3.
9.2.5 FITTINGS
The fittings shall be injection moulded or formed from material compatible to that of the pipe
and shall be as resistant to the external and internal environments as the other demands' of
the pipe system.
At locations where HDPE to metal connections are specified, Nylon based polyamide 11
coating system complying with the requirement of AWWC224 or epoxy coated backing rings
shall be used, or special restrained transition fittings subject to approval by the ENGINEER.
The flanges shall be drilled to ISO 7005-2, as per the design requirements.
9.2.5.1 FITTINGS APPEARANCE
When viewed without magnification the internal and external surfaces of pipes shall be
smooth, clean and free from scoring, cavities and other surface defects. The fitting shall be
blue or black.
9.2.5.2 FITTINGS DIMENSIONS
The dimensions shall be measured in accordance with EN/ISO 3126
9.2.5.3 WALL THICKNESS OF FITTINGS
The wall thickness of the body of the fitting at any point shall be equal to or greater than the
minimum wall thickness of the corresponding pipe.
9.3

PIPE INSTALLATION

a) Trench excavation shall be carried out in accordance with Excavation of the specification.
b) Install pipe, fittings, and accessories in accordance with manufacturer's instructions.
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•

c)

d)
e)
f)
g)

h)

Provide qualification details of the manufacturer's technical expert to
be assigned to the Contract. The
technical expert shall have
expertise, experience and skills necessary for advising and monitoring
all
aspects of transport, storage, handling, installation and testing
of pipes as appropriate.
• The technical expert shall provide comprehensive technical assistance
to the Developer throughout
• Contract and regularly monitor the Developer's activities and report on
shortcomings.
The pipeline shall be within 1 inch of the specified line and the invert level shall be within
6mm of the specified value and shall be such that there is no back fall at any point on a
gravity pipeline.
Install bedding, surround and backfill in accordance with the pipe manufacturer’s
requirements.
Install appurtenant facilities on the pipeline such as manholes, valve chambers as
specified of the specification.
Lay pipes from downstream to upstream unless agreed otherwise with the Engineer.
HDPE pipelines can accommodate gradual changes of direction in the vertical and
horizontal plane. However the pipe should not normally be bent to a radius less than 25
times the outside diameter of the pipe.
When cut pipe is required, ensure that the cutting is done by a machine, leaving a smooth
cut at right angles to the axis of the pipe.
• Ensure that all pipes and fittings are sound and clean before laying.
When pipe lying is not in progress, ensure that the pipe ends are at all
times fitted with watertight plugs or caps. The plugs or caps shall only
be removed for the purposes of making a connection of the pipe end
or testing the pipeline. The plugs or cap shall be replaced immediately
on completion of the test.

9.3.1 BUTT FUSION JOINTING
a)
Butt fusion jointing shall only be used to join pipes of the same PE material with
compatible MFR and with the same nominal wall thickness and outside diameter. The
following procedures shall serve as a general guide only. The Developer shall obtain detailed
jointing instructions from the manufacturer who shall have a technical representative
available at the Engineer’s request during the jointing process.
i.

The butt fusion machine should be sited within a shelter and the ends of the pipe being
joined should be covered or plugged to prevent through drafts.
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Each component that is to be fused should be held in position in the purpose built
clamping jig. The lengths of pipe hanging outside the jig should be supported by means
of roller cradles.
The pipe ends should be faced so that the finished surfaces are perfectly smooth free
of visible ridges, valleys or other surface imperfections.
The outside diameters of the pipe ends should match closely without the offset
exceeding 10%
The pipe ends should be heated to the pipe manufacturer’s recommended
temperature and interfacial pressure. The Developer should use a pyrometer or other
surface temperature measuring device to confirm and record the actual surface
temperature for each weld. Temperature indicating crayons should not come into
contact with the surface to be welded.
After the pipe ends have been properly melted, the heater tool should be removed
within the specified time. The molten pipe ends should be brought together and
allowed to cool without disturbance to form the permanent weld. The proper bead
size and geometry specified for the pipe being welded should be formed.

9.3.2 SADDLES/SIDEWALL JOINTING
Saddle /sidewall fusion jointing shall be accomplished by using a mechanical saddle fusion
machine that has been designed for this purpose to ensure proper alignment, temperature
and force control. The following procedures shall serve as a general guide only. The Developer
shall obtain detailed jointing instructions from the manufacturer who shall have a technical
representative available at the Engineer’s request during the jointing process.
i.

ii.
iii.

iv.

v.

Any dirt or coating that might interfere with the proper operation of the saddle fusion
machine should be removed from the pipe and the surfaces of the pipe and saddle
roughened to expose fresh material and any reside brushed away.
Test fit the saddle fusion machine to ensure that alignment and contact are as they
should be.
Commence the fusion process and periodically verify the surface temperature using a
pyrometer or other surface temperature measuring device. If temperature indicating
crayons are used, they should not be used on a surface which comes into contact with
the surfaces to be welded.
After the heating period, remove the heater plate and check for the correct melt
pattern on both the fitting and the pipe. Join the fitting to the pipe with the prescribed
fusion force.
Cool the joint without disturbance until the melt has formed a permanent weld. The
joint should not be subjected to any external stresses until the fusion joint has cooled.
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9.3.3 ELECTRO FUSION JOINTING
a)
Electro fusion jointing involves heating the electro fusion joint internally, either by a
wire coil at the interface of the joint or by a conductive polymer. Heat is created by an electric
current passed to the conductive material in the fitting.
i.

ii.
iii.

iv.

Ensure that the fitting is dimensionally appropriate for welding to the pipe. Clean the
pipe surface in the joint area. Cut the end of the pipe square. Mark on the pipe surface
the proper position of the fitting to be installed. Scrape the surface of pipe area to be
joined, removing all surface degradation and contamination. Avoid contamination of
the scraped pipe surfaces.
Place the pipe and fitting in the clamping fixture to prevent movement of the pipe or
fitting.
Connect the electro fusion control box to the fitting and to the power source. Apply
electric current to the fitting as specified in the manufacturer’s instructions. Turn off
the current when the proper time has elapsed to heat the joint properly.
Allow the joint to cool for the recommended time and remove the clamping fixtures.
Do not remove prematurely from the clamps as any strain on a joint that has not fully
cooled can be detrimental to joint performance.

9.3.4 MECHANICAL JOINTS AND FITTINGS
a) Many types of mechanical connection styles and methods exist. The Developer shall
submit suitable mechanical joints. All such joints shall be recommended and
acceptance tested by the manufacturer of the pipe. End-load resistant fittings of an
approved type shall be used.
b) When tightening polyethylene flanges care shall be taken to produce an equal torque
load to the limits given by the manufacturer. A torque wrench shall be used. Since
polyethylene creeps under load it is essential that the bolts are re-tightened several
times prior to commissioning to minimize the risk of leakage.
c) All joint materials and gaskets shall be suitable for use in the prevailing climate, soil,
ground water, and potable water and irrigation water conditions.
9.4

INSPECTION AND TESTING

9.4.1 CERTIFICATION AND DOCUMENTATION
DEVELOPER shall supply the ENGINEER with copies of certificate and test documents. Such
documentation shall be subject to the Engineers' approval prior to shipping.
9.4.2 TEST RESULTS AND FREQUENCIES
The MANUFACTURER shall establish and maintain a current record of test results according
to the requirements of the applicable standards and this specification. The MANUFACTURER
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shall perform all the tests required by ISO 4427 to demonstrate the characteristics and quality
of the resin material and the dimensional tolerances of the pipe. The MANUFACTURER shall
document all the tests, with frequencies and results as indicated in ISO 4427.
9.4.3 INSPECTION AND AUDIT REQUIREMENTS
Pipe shall comply fully with ISO 4427, the requirements of the PE 100 + Association and all
the additional requirements of this specification.
To verify compliance with this specification, the ENGINEER shall reserve the right to appoint
an independent third party inspector to witness the applicable qualification tests, review
production records, and inspect general handling and shipping procedures. The third party
inspector shall have full access to the testing and production facilities and will be a fully
authorized representative of the ENGINEER.
9.4.4 ACCEPTANCE CRITERIA
The order shall meet the following criteria:
A copy of the raw material MANUFACTURER's "Certificate of Quality Control Testing" covering
each batch of raw material used for pipes purchased under this specification, shall be
available for inspection by the ENGINEER on request.
Pipe wall thickness shall be controlled by continuous scanning using ultra-sound or other
qualified devices. These devices shall be regularly calibrated for accuracy by certificated
agency.
Successful test performance and acceptable results for the testing program outlined in this
specification.
An acceptable inspection report from an independent third party inspection company
according in the manufacturer's country.
When performed, acceptable results from an independent test audit of any portion of the
tests noted in ISO 4427 and this specification.
9.4.5 DEFECTS
When the rejected item is a length or coil of pipe, the lengths or coils manufactured
immediately before and after the defective lengths or coils shall be carefully examined. If
further defects are found, this is sufficient cause for rejecting the entire batch. This will not
apply to local damage that did not occur during manufacture, such as gouges or cuts during
handling or transit.

46 | P a g e
Technical Specification

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

9.4.5.1 QUALITY ASSURANCE/QUALITY CONTROL
A copy of the MANUFACTURER's QA/QC plan shall be submitted to the ENGINEER with its
quotation for review and concurrence prior to award. If MANUFACTURER's facility is ISO
certified, QA audit requirements shall be waived in favour of ISO 9000 registrar audits, unless
the ENGINEER'S trend analysis program indicates areas of concern
9.4.5.2 PACKING, MARKING AND VENDOR DOCUMENTATION
9.4.5.3 PIPE IDENTIFICATION AND PACKING
The marking information and sequence shall comply with ISO 4427. All pipes and fittings,
including test samples shall be clearly and permanently marked using indent printing in a
colour that contrasts with the pipe.
All pipes shall be indelibly marked at maximum intervals of 1m
The marking shall indicate at least the following information:
- The manufacturer's name and/or trademark
- The dimensions (nominal outside diameter x nominal wall thickness)
- Material and designation
- The nominal pressure (PN) in bar
- The pipe series (S or SDR) (optional)
- The production period (date or code)
- The number of this International Standard.
The word "water" shall also be included if the pipe is intended for potable water.
•

•

•

The maximum quantity of pipe to have the same coil/length number is
one silo (coiled pipe) or one bundle (straight lengths). The maximum
combined length of pipe in the silo or bundle with the same coil/length
number shall not exceed the maximum allowable coil length as
specified.
When pipe material is boxed, the coil number shall be clearly marked
on the outside edge of the box or silo. Invoices and packing lists shall
include the date of manufacture and coil/length numbers for all
material in the shipment.
The fittings shall be packaged in bulk or individually protected were
necessary in order to prevent deterioration and contamination. The
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package shall have at least one label with manufacturer name, type and
dimension of the fittings and number of units.
9.4.5.4 PACKAGING AND TRANSPORTATION
The DEVELOPER/SUPPLIER shall provide packing and transportation procedures for approval
by the ENGINEER and shall comply with the following requirements.
9.4.5.5 DELIVERY
Delivery of the plastic pipes and fittings to site, shall be no later than six months after the
stamped manufacture date.
9.4.5.6 WEATHERING
A certificate from the pipe/fitting manufacturers shall be provided, confirming that the
products may be stored in the open for minimum of 2 years without any adverse effect.
9.4.5.7 TIE-DOWNS
Tie-downs shall be at least 100 mm (4.0 inch) wide and be clean and free from sand, gravel
and other such materials. For straight length pipe (up to 12 m (39 ft.)), a minimum of 6 tiedowns are required.
9.4.5.8 PALLETS
The pallets shall be suitable for transporting the material from the place of manufacture to
the designated receiving location without causing any damage to the pipe. The pallets shall
not contain any broken planks or extremities that may damage the coiled pipe or straight
lengths. They shall be durable enough to prevent loose pallet nails from gouging the bottom
coil/straight length.
9.4.5.9 OVERHANG
Pipe shall not overhang at either end of the trailer.
9.4.5.10 STACKING
The DEVELOPER/MANUFACTURER shall not ship small coils stacked inside silos of larger coils.
Frames manufactured for the containment of straight lengths of polyethylene pipe during
transport and storage shall not contain nails or other fastening devices that may damage the
pipe.
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TRUCKING

Where pipes are transported by vehicles, the vehicles should have a flat bed and be free from
sharp edges or projections. During transport, polyethylene pipes shall be protected from
diesel fumes and be continuously supported to prevent movement between the material and
its support.
9.6

SILO'S

Silo packs of coiled pipes shall be squarely stacked and well supported on pallets. Coils shall
not overhang the pallets and, shall not be stacked higher than 2.3 m (8.0 ft.)
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10 MS PIPES AND SPECIALS
10.1 MILD STEEL SECTION SPECIFICATIONS
The pipes shall be made of Steel plate / coil X-42 of API standard No. 5 D Grade.
10.2

CHEMICAL PROPERTIES AND TESTS

The chemical composition of the steel shall fall within the following limits:
Carbon

-

0.28% max.

Manganese

-

1.25% max.

Phosphorous -

0.04% max.

Sulphur

0.05% max.

10.3

-

MECHANICAL PROPERTIES AND TESTS
•
•
•

Yield Stress
Ultimate Tensile Strength
Elongation on Gauge

-

42000 psi (min. psi)
60000 psi (min. psi)
27 (min. %)

10.4 STANDARD SPECIFICATIONS
For sampling testing & tolerances limits, specifications No. AWWAC-200-80 shall be followed.
10.5 THICKNESS OF PLATES / COIL
Thickness of plate / coil shall be as per design requirement. All plates used shall be free of
surface defects.
10.6 PIPE
The term pipe signifies a hollow cylinder made of M.S. Steel plate / coil of uniform internal
dia
10.7 DIAMETER
The internal diameter of the pipes shall correspond to the net specified diameter after
protective lining.
The outside diameter of the body of the pipe as measured by taping the circumference shall
be uniform.
10.8

LENGTHS
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Pipes shall be finished in uniform lengths.
10.9

STRAIGHTNESS

The pipe shall be straight.
10.10 ENDS
The ends of the pipe shall be so formed that when pipes of the same class and diameter are
welded or jointed together to form a continuous straight conduit with a smooth & uniform
interior surface.
10.11 JOINTS
Joints shall be welded as per AWWA specifications.
10.12 MANUFACTURE OF PIPES
Before starting production of M.S. pipes the Developer shall furnish the following
manufacturing procedure. This procedure shall include but not limited to the following
information.
i)
ii)
iii)
iv)
v)
vi)
vii)
viii)

Material quality, full details and checks analysis including residual elements.
Material manufacturing details.
Method of plate / coil forming.
Welding procedures, including procedures for skelp welding.
Method & degree of coil expansion where applicable.
Method of straightening, sizing and hydrostatic testing.
Inside diameter.
Quality control and Inspection procedures. The submitted procedures and any agreed
modifications shall be strictly followed in the production of pipes. The pipes shall be
spirally welded with at least two welding passes, one of which shall be on the inside.
The Developer may propose straight welding for pipe manufacturing.

The Developer shall submit all manufacturing procedures and qualification tests result to the
Engineer for approval before the total production has exceeded 20 pipes. In the event test
results are not available before production has exceeded 20 pipes, the Developer shall stop
production and not restart until all test results have been approved by the Engineer.
The Engineer shall witness the manufacture and testing operation of desired quantity of pipes
to verify compliance with the agreed procedure.

10.13 INTERNAL PROTECTION OF PIPES – CEMENT MORTAR LINING
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The internal cement mortar lining shall be applied in-situ of cement, sand, mortar 1:3 after
completion of laying and backfilling of pipeline in trench, in continuity, in one course or more,
by electronically driven lining machine traveling through pipe and centrifugally distributing
the mortar uniformly across the pipe. The discharge shall be from the rear of the machine so
that machine will be continuously fed with mortar by train of intermediate loading machine
fed by Power Loader and high speed electric mixers, to achieve desired standard of lining.
The rate of travel of machine and rate of mortar discharge shall be mechanically regulated to
produce a smooth surface and uniform thickness throughout. The lining machine shall have
electronically controlled rotary trowels for smoothing of the lining so as to obtain William
Hazel Coefficient in range 130-140. The mortar shall be densely packed and adhere wherever
applied, there shall be no injurious rebound.
10.14 LINING MATERIAL
10.14.1

SAND

Sand shall consist of inert granular material. The grains shall be strong, durable and uncoated.
The sand shall be well graded and shall pass a No. 16 mesh screen, with not more than fiver
5 percent passing a No. 100 Sieve.
Graded sand will be bagged to ensure 1:1 mix while feeding the mixer.
Sand shall be clean and free from injurious amount of dust, clay, lumps, shale, soft or flaky
particles, mica, loam, oil, alkali and other deleterious substances. The total weight of such
substances shall not exceed three percent of the combined weight of the substances and the
sand that contains them.
10.14.2

PORTLAND CEMENT

Portland cement shall confirm to type I or type II of ASTM C150 or shall be as otherwise
specified by the Engineer.
10.14.3

WATER

Water for mixing mortar shall be clean and free of mud, oil and injurious amounts of organic
materials or the deleterious substances. Potable water shall be used.

10.14.4

MIX FOR LINING
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COMPOSITION

Mortar for lining shall be composed of cement, sand and water that have been well mixed by
the concrete mixer and shall be such consistency as to produce a dense, homogeneous lining.
10.14.4.2

PROPORTIONS

The approximate proportions of cement and sand in the mortar for the lining shall be 1 part
of Portland cement to 1 part of sand by volume. The exact proportions shall be determined
by the characteristics of the sand used as approved by the Engineer.
10.14.4.3

WATER CONTENT

The water content shall be the minimum that produces a workable mixture, with full
allowance made for moisture collecting on the interior of the pipe surface.
10.14.4.4

MIXING

Mortar shall be mixed long enough to obtain maximum plasticity. The mortar shall be used
well before initial set.
10.15 THICKNESS OF LINING
The lining shall be uniform in thickness within the allowable tolerance, except at joints or
deformations in the pipeline, at which places also the thickness shall be as uniform as possible
to the satisfaction of the Engineer. Cement Mortar Lining thickness shall be as specified by
AWWA C602-83 and approved by the Engineer.
10.16 CURING
Curing operations shall begin immediately following completion of the machine placement of
the mortar lining in a section of pipeline. The selection of pipe shall be closed with airtight
cover over all openings and shall be maintained in a moist condition.
When a section of pipeline has been completed, the Developer shall be responsible for careful
curing of the mortar lining until the Engineer fills the section with water, or until the lining
work has been accepted by the Engineer, but in no case for less than seven days.
10.17 CLEANING OF PIPE FOR LINING
The interior surface of pipe to be lined shall be cleaned to remove corrosion products,
chemicals or other deposits, loose and deteriorated remains of old coating materials, oil,
grease and accumulations of water, dirt and debris. Shot or sand blasting is not required to
prepare surface for lining.
10.18 MACHINE APPLICATION OF MORTAR LINING
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The lining shall be applied in one course or more by machine traveling through the pipe and
distributing the mortar uniformly across the pipe. The discharge shall be from the rear of the
machine so that the newly applied mortar is not marked. The rate of travel of the machine
and the rate of mortar discharge shall be mechanically regulated to produce a smooth surface
and uniform thickness throughout to the satisfaction of the Engineer. The mortar is density
packed and adheres wherever applied; there shall be no injurious rebound.
10.19 GUARANTEE AND PERFORMANCE CRITERIA
Internal Cement Mortar Lining should be got done by an approved and specified firm, who
must have proven past experience in machine application of cement mortar lining. During the
warranty period if any damage occurs because of lining defect it shall be got rectified by the
specialist company at no cost to the Employer. 15 years written warranty would be required
to be provided by the specialist company with proven record. The Developer will be allowed
cement lining for individual pipes and specials in case of inclined or vertical length or for start
length of pipes.
10.20 MILD STEEL SPECIALS
10.20.1

GENERAL

The specials like bends; tees etc. to be used shall be manufactured with MS plates of specified
thickness. Internal diameters shall be as directed by the Engineer. The Developer shall submit
shop drawing for all special before the manufacturing of special.
10.20.2

QUALITY OF STEEL
•

CHEMICAL PROPERTIES

All collars and specials shall be made from steel, the analysis of which shows not more than
0.06% of sulphur or phosphorous.
•

PHYSICAL PROPERTIES

The steel shall comply with the requirements as described for M.S. Pipes.
10.20.3

DIAMETER

The internal diameter of the specials and collars shall be as specified for pipes or as approved
and directed by the Engineer.

10.20.4

JOINTS
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The specials shall have standard flanges with holes at both ends and nuts and bolts with
matching flanges provided with pipes. Plain ended bends shall be provided where specified
for making weld joints or as approved and directed by the Engineer.
10.20.5

LENGTH / WIDTH

Length of each special and the width of the collar shall be as shown in drawing or approved
and directed by the Engineer.
10.20.6

COATING

The internal and external coating for specials for rising main shall be same as provided for
M.S. Pipes.
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11 GRP PIPES
This specification covers the minimum requirements for the GRP piping for aboveground and
underground installations, intended to be used for raw water applications for above and
underground applications.
The Manufacturer's design shall satisfy the minimum requirements set herein. This
specification includes the minimum requirements for design, manufacture, workmanship,
testing, inspection and installation of standard GRP pipe systems.
11.1 MANUFACTURER’S PRE-QUALIFICATION
The manufacturer should have at least 10 years of experience of manufacturing record of
pipes and fittings (tees, elbows, flanges, special spooling's etc.). Manufacturer should have in
house testing facilities for conducting all necessary tests. The manufacturer should have ISO
9001 / ISO 14001 Certifications coupled with other independent international certifications
body e.g. B.S.I
11.1.1 MANUFACTURER'S SCOPE OF WORK
The GRP pipe system Manufacturer will be responsible for the following:
a) Inspection and testing at the Manufacturer's works in accordance with specified
requirements herein.
b) The manufacturer should have the capacity to provide technical assistance to end
users and consultants as well as capable of providing site services to its Clients
from the manufacturers trained personnel's.
c) Developer shall provide guarantee for GRP pipes for 3 years including any repair,
providing laying, jointing, replacement and transportation etc. complete in all
respects
d) Manufactured shall provide to the Clients complete information, Technical
Specifications and Broacher regarding GRP pipes and fittings.
e) Manufacturer shall provide training facilities to staff of the Client regarding the
laying, jointing repair and maintenance of GRP pipes and fittings.
f) Marking of pipe for identification
g) Provision of a Site Staff (s) to assist during erection.
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11.2 APPLICABLE CODES AND STANDARDS
ASTM D3517, AWWA C950, BS 14364, BS 1796 Standard Specification for "Fiberglass" (GlassFiber Reinforced Thermosetting Resin) Sewer and Industrial Pressure Pipe. The following
internationally accepted standards are the minimum requirements for the manufacture of
GRP Pipe Systems and should be referenced throughout the Project Specification where
appropriate.
AWWAC950

Glass Fiber Reinforced Thermosetting
Resin Pressure (Latest Edition).

AWWA M45

Fiberglass Pipe Design

ASTM D 3517

Specification for Glass Reinforced Thermosetting Pressure Pipe.

EN 1796

Piping system for pressure and non-pressure water supply Glass Reinforced thermosetting plastics (GRP) systems based on
unsaturated polyester (UP) resin.

BS 4504

Circular Flanges For Pipes, Valves and Fittings (PN Designated)

BS 5480

Glass Reinforced Plastics (GRP) Pipes, Joints and Fittings for Use
for Water Supply or Sewerage

ISO 7685

Plastics Piping Systems-Glass-Reinforced Thermosetting Plastics
(GRP) Pipes
Determination of Initial Specific Ring Stiffness

ISO 8513

Plastics Piping Systems-Glass-Reinforced
Plastics (GRP) Pipes

Thermosetting

Determination of Longitudinal Tensile Properties
ISO 10468

Glass-Reinforced Thermosetting Plastics (GRP) Pipes Determination of the Long-Term Specific Ring Creep Stiffness
under Wet Conditions and Calculation of the Wet Creep Factor

ISO 10467

Plastics Piping Systems for Pressure and Non-Pressure
drainage and Sewerage-GlassReinforced Thermosetting Plastics (GRP) Systems Based On
Unsaturated Polyester (UP) Resin

ISO 10471

Glass-Reinforced Thermosetting Plastics (GRP) Pipes Determination of the Long-Term Ultimate Bending Strain and
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the Long-Term Ultimate Relative Ring Deflection under Wet
Conditions

EN 681-1

Elastomeric Seals-Materials Requirements for Pipe Joint Seals
Used In Water and Drainage Applications

EN 1225

Plastics Piping Systems-Glass-Reinforced Thermosetting
Plastics (GRP) Pipes-Determination of the Creep Factor under
Wet Conditions and Calculation of the Long-Term Specific Ring
Stiffness

EN 1227

Plastics Piping Systems-Glass-Reinforced Thermosetting
Plastics (GRP) Pipes Determination of the Long-Term Ultimate
Relative Ring Deflection under Wet Conditions

EN 1228

Plastics Piping Systems Glass Reinforced Thermosetting Plastics
(GRP) Pipes Determination of Initial Specific Ring Stiffness

EN 1393

Glass Fiber Reinforced Thermosetting Plastics (GRP) PipesDetermination of Initial Longitudinal Properties

EN 1394

Plastics Piping Systems-Glass-Reinforced Thermosetting
Plastics (GRP) Pipes Determination of the Apparent Initial
Circumferential Tensile Strength

EN 1447

Plastics Piping Systems-Glass-Reinforced Thermosetting
Plastics (GRP) Pipes Determination of Long-Term Resistance to
Internal Pressure

EN 14364

Plastics Piping Systems for Drainage and Sewerage with or
Without Pressure – Glass
Reinforced Thermosetting Plastics (GRP) Based on Unsaturated
Polyester Resin (UP) Specifications for Pipes, Fittings and Joints

ASTM D 2992

Obtaining Hydrostatic or Pressure Design Basis for “Fiberglass”
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe and Fittings

ASTM D 3262

“Fiberglass” (Glass-Fiber-Reinforced Thermosetting -Resin)
Sewer Pipe

ASTM D 3567

Determining Dimensions of "Fiberglass" (Glass-FiberReinforced Thermosetting-Resin) Pipe and Fittings

ASTM D 3681

Chemical Resistance of “Fiberglass” (Glass-Fiber-Reinforced
Thermosetting -Resin) Pipe In a Deflected Condition
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ASTM D 3754

Standard Specification for GRP Sewer and Industrial Pressure
Pipe

ASTM D 4161

“Fiberglass” (Glass-Fiber-Reinforced Thermosetting -Resin) Pipe
Joints Using Flexible Elastomeric Seal.

ASTM D 2412

Standard test method for determination of external loading
characteristics of plastic pipe by parallel plate loading.

ASTM C 581

Standard practice for determining chemical resistance of
thermosetting resins used in glass fiber reinforced structures
intended for liquid service.

ASTM D 1598

Standard test method for time to failure of plastic pipe under
constant internal pressure.

ASTM D 2143

Standard test method for cyclic pressure strength of reinforced
thermosetting plastic pipe.

11.3 PRODUCT DESCRIPTION
11.3.1 General
All GRP pipes shall be manufactured by continuous filament winding process. Filament
winding process is used to manufacture pipes by feeding raw materials onto the outside of a
rotating mandrel.
The pipe shall be constructed so as to include internal and external corrosion barriers of a
composition suitable to resist the corrosive effects of the contained and surrounding
environments.
The inside diameter (ID) of the finished pipe is fixed by the mandrel outside diameter. The
outside diameter (OD) of the finished pipe is determined by the amount of material that is
wound on the mandrel.
The pipe shall be produced in one continuous piece with no joints.
The type of resin used for particular application will be unsaturated thermosetting polyester
resin which is cured by heat and chemical additives.
The pipe shall be a composite laminate consisting of a corrosion resistance internal liner, a
structural layer and an external layer.
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a. Internal Liner
The liner shall consist of two layers, a surface layer and a barrier layer and reinforced with E
glass fiber with minimum thickness of 1 mm.
The surface layer shall be resin rich and reinforced with ECR glass or suitable synthetic type
surface tissue. The barrier layer shall have resin with fiber reinforcement and without
aggregate.
b. Structural Wall
The structural wall of the pipe shall be reinforced with closely spaced continuous fiberglass
filament winding, chopped roving, all impregnated in thermosetting resin. No dark pigments
or resin fillers such as calcium carbonate shall be used.
For underground applications, where stiffness is a critical factor for the GRP pipe system, fine
silica sand, complying with BS 5480 requirements, may be included.
c. External Layer
The exterior resin rich layer of the pipe shall have a minimum thickness of 0,2mm reinforced
with ECR glass or suitable synthetic type surface tissue.
No dark pigments or resin fillers such as calcium carbonate shall be used.
11.3.2 Raw Materials
All materials and the manner and degree to which they are used during the construction of
all components required for the GRP pipe system described by this specification shall be
selected so they will resist the corrosive effects of both the contained and surrounding
environments.
All structural materials shall be new and free from all deleterious defects and imperfections
and only be used for production after having been controlled and approved by the
Manufacturer's Quality Department.
Testing and controlling shall be done according to the relevant methods, as described in
Section 8 (Inspection and Testing) of this specification.
5.2.1 Glass Reinforcements shall be compatible with the impregnating resin used and
should be suitable for the service intended.
5.2.2 Resins used shall be a commercial high grade resin e.g. isophtahlic, orthophthalic or
terephthalic, as specified under Section 5.1.
5.2.3 No dark pigments shall be used in the GRP pipe or joints. No additives shall be used
except when required for viscosity control.
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5.2.4 Aggregates are inert granular material of a size range between 0.05mm and 1mm such
as graded silica sand. They shall be incorporated where they are a designed part of the
composite structure. The purity of silica sand shall be minimum 97%.
11.4 REQUIREMENTS
11.4.1 Wall Thickness
The average wall thickness of the pipe shall not be less than the nominal wall thickness
declared by the manufacturer, and the minimum wall thickness at any point shall not be less
than 87.5% of the nominal wall thickness.
11.4.2 Length
GRP pipe shall be manufactured in standard laying lengths of not greater than 12 meters.
Random short lengths, if supplied, shall not exceed 5% of the quantity supplied of each size.
The tolerance on the Manufacturer's declared laying length shall not exceed ± 25 mm.
11.4.3 Diameters
•

Pipes shall be designated by nominal size (DN). Outside diameter of the
pipes shall be in accordance with ISO 10639 and EN 1796 Table 5 for
DN > 600mm, and Table 6 for DN <600mm.

•

15% of the pipe shall be produced as ‘adjustment pipe’ where on site
there will not be needed any calibration operation.

11.4.4 Stiffness
The pipe stiffness shall be determined by the Manufacturer to meet the design requirement
with particular regard to installation method, burial depths, deflection limits, buckling and
vacuum requirements, in accordance with AWWA M45. The pipe specific stiffness class shall
be SN 5000 and/or SN 10000 N/m2 in accordance with AWWA C950 or BS 5480.
11.4.5 Longitudinal Tensile Strength
GRP pipe shall meet the minimum longitudinal tensile strength requirements specified in
AWWA C950 for the appropriate operating pressure class.
The above requirements are intended to provide adequate strength for normal handling and
underground conditions. Pipe intended to withstand the end load resulting from internal
pressure at changes of direction or the beam load resulting from above ground installation
shall require higher longitudinal strengths and a suitably designed, fully restrained, jointing
system.
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11.4.6 Hoop Tensile strength
GRP pipe systems shall meet the minimum hoop tensile strength requirements specified in A
WWA C950 for the appropriate operating pressure class.
11.4.7 Hardness - Barcol (ASTM D 2583)
The laminated surface shall have Barcol hardness of minimum 40 Barcol.
11.4.8 Joints
a. Flexible Joints (Couplings)
Couplings shall be manufactured by a fully automated process in which the pre-impregnated
fiber fabric is wound on to a heated mould. Any type of filler like sand shall not be used in
coupling production. Couplings shall have full face EPDM (Ethylene Propylene Diene
Monomer) rubber inside and shall meet the performance requirements of ASTM D 4161.
Third party approved test report should be prepared in accordance with ASTM D 4161 for the
couplings. Couplings shall allow the angular deflections as follows:
Nominal Angular Deflection (degree)

Nominal Pipe Diameter (mm)

3o

DN = 500

2o

500 < DN =800

1o

1000 < DN =1800

0.5o

DN = 1800

EPDM rubber used inside the couplings shall have a shore hardness of 60 ±5 and shall be in
compliance with EN 681-1 Type WA, WC. The full face EPDM rubber shall be positioned and
bonded during the production. The rubber profile shall have one sealing lip at each side which
provides leak-tightness in pressure and non-pressure applications. The use of asymmetric
type rubber profile is not permitted.
Center of the GRP full faced coupling should have appropriate stopper that covers whole
circumferential area of the coupling to assure the pipe ends should not be damaged during
mounting in coupling.
In order to eliminate improper placement of sealing rubber in GRP coupling, all sealing
rubbers should be mounted in manufacturers place.
b. Rigid Joints Flanges
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Flanges shall be manufactured by hand lamination technique and shall be drilled according to
ISO 7005, BS 4504.
11.4.9 Workmanship
a. GRP pipe, fittings and joints shall be free from de-laminations, cracks, bubbles,
pinholes, pits, blisters, foreign inclusions and resin-starved areas that due to their
nature, degree or extent detrimentally affects the strength and serviceability of the
pipe. No glass fiber reinforcements shall penetrate the interior surface of the pipe
wall.
b. Joint sealing surfaces shall be free of dents, gouges, de-laminations, or other surface
irregularities that will affect the integrity of the joints.
c. GRP pipe, fittings and joints shall be as uniform as commercially practicable in color,
capacity, density and other physical properties.
11.4.10

Fittings

a. GRP fittings such as bends, tees, junctions and reducers shall be equal or superior in
performance to the GRP pipe of the same diameter and pressure. All fittings shall be
having a smooth internal surface with similar wall construction.
Standard fittings shall be made by mitered construction from continuous filament winding
GRP pipes.
All GRP flanges and blind flanges up to 1800 mm diameter shall be machine filament wound.
b. For GRP fittings, the deviation from the stated value of the angle of change of direction
of a bend, tee, junction etc. shall not exceed ± 1 degree.
c. The tolerance on the Manufacturer's declared length of fitting shall be ± 10 mm taken
from the point of intersection to the end of the fitting or ± 10 mm on a straight fitting.
d. All GRP fittings shall be fabricated in the factory, by the pipe manufacturer, to ensure
Quality Control (Under no circumstance shall fabrication of fittings be allowed on site
by Developer). Complex fittings arrangements may be pre-assembled by the pipe
Manufacturer in the factory such that field joints are kept to a minimum.
11.5 DESIGN PARAMETERS
Pipe shall meet the following minimum design requirements:
Operating Pressure (Pw)
Surge Pressure (Ps)
Minimum Earth Cover
Initial Installed Deflection

as per design
40% of I Pw, unless otherwise specified.
as per design
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for Buried Pipe
Safety Factors
Pressure Rating
Ring Bending Strain (stress)
Combined Strain (stress)
Buckling
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2.0% Min.
5.0% Max.
>=
>=
>=
>=

1.8
1.5
1.5
2.5

The Developer shall be responsible for implementing / installing the correct design for each
GRP pipe system. Buried GRP pipe design shall be established in accordance with AWWA
M45.Design calculations shall be submitted to the Engineer for review and approval.
11.6 INSPECTION & TESTING
a.

The Manufacturer shall take adequate measures in the production of the products
covered by this specification to assure compliance with the requirements herein. An
Inspection and Testing Plan (ITP) should be forwarded to the Developer for approval
in the Pre-Award phase. Plant inspection by the Developer's qualified personnel or the
omission of such inspections shall not relieve the Manufacturer of the responsibility
to furnish products complying with the requirements of the minimum manufacturing
requirements given herein.

b.

All raw materials used for the production of pipes, joints and fittings shall be subjected
to a series of tests to ensure that they are in compliance with the required
specifications. All deliveries of resin shall be checked for consistency of viscosity,
reactivity and solid content. All deliveries of glass fiber shall be checked for weight per
unit area, moisture content and binder content. All deliveries of silica sand shall be
checked for consistency of density, grading, moisture content and purity. EPDM
rubber used for couplings shall be checked for consistency of appearance, weight,
hardness and dimension. If the test results do not conform to the requirements, the
lot shall be rejected.

c.

Initial tests shall be carried out during production to monitor the quality of pipes. The
manufacturer shall have an internationally accredited laboratory to perform stiffness,
hoop tensile and longitudinal tensile tests. Long term tests (type tests) shall be
performed to prove the suitability and performance of the raw materials used and
method of construction and the design of GRP products. Long term tests shall be
performed whenever a change is made in any of these characteristics.

d.

Production and Testing Notice - When plant inspection is required by the Developer
or Client the Manufacturer shall provide adequate advance notice of when and where
production and testing of ordered products will commence.
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e.

The Developer and / or Client Inspector (s) shall have free access with reasonable
advance notice to the Manufacturer's plant areas that are necessary to assure that
products comply with all requirements herein.

f.

As a minimum the following tests shall be performed at the indicated intervals unless
otherwise agreed-upon, and shall form a part of the Manufacturers overall quality
control program.

g.

Initial Tests

The pipes shall meet the minimum requirements specified in the tables below:
Hydrostatic-Pressure Test
100% of pipes shall be hydrostatically
tested at 2xPN

Test
Method
AWWA C
950

Minimum Requirements Pipes
shall not allow any water to pass
through the pipe wall and appear
on the outside surface.

at 5 minutes
TEST
PN

PRESSURE

Test Time
(min)

(bar)
10

20

5

16

32

5

20

40

5

Burst Test1% of pipes shall be
pressurized to be burst. The sample of ISO 10639 Pipes shall not burst or allow any
pipe shall be 1.5 m and tested to be Appendix water to pass through the pipe wall
burst while both two ends of the pipe
B1
and appear on the outside surface.
sample are sealed with GRP coupling.
Stiffness 1 in every 100 pipes
manufactured At 3% deflection

ISO 7685

Test results shall be higher than
nominal stiffness of the pipe.

There shall not be any interior
Level A 1 in every 100 pipes
surface cracks or crazes. The test
ISO 10639
manufactured
ring
shall
not
have
any
delamination.
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Test Method

Level B 1 in every 100 pipes
ISO 10639
manufactured

Hoop Tensile Strength 1 in every 100 ISO
pipes manufactured
B/D/E

Minimum Requirements
There shall not be any structural
damage as evidenced by interlaminar separation, tensile failure
of the glass fiber reinforcement,
and fracture or buckling of the
pipe wall. Cracks at the surface
may appear at Level B deflection

Average circumferential tensile
8521 strength shall be higher than the
values given in AWWA C 950 Table
10.

Longitudinal Tensile Strength 1 in
ISO 8513
every 100 pipes manufactured

Average longitudinal tensile
strength shall be higher than the
values given in ISO 10639 Table
14.

Wall thickness 100% of pipes

ASTM D3567

Average wall thickness of the pipe
shall not be less than the nominal
wall thickness declared by the
manufacturer, and the minimum
wall thickness at any point shall
not be less than 87.5% of the
nominal wall thickness.

ASTM D3567

The tolerance on the laying length
shall be ± 60mm. Outside
diameter of the pipes shall be in
accordance with ISO 10639 and
EN 1796 Table 5 for DN > 600mm,
and Table 6 for DN ≤ 600mm.

Dimension Length: 100% of pipes
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Long Term Tests

The pipes shall meet the minimum requirements specified below:
Test Method

Minimum Requirements

Long term chemical resistance under
ASTM D 3681
deflected condition

Calculated long term strain
at 50 years shall not be less
than 0,5% according to BS
5480

Long term hydrostatic pressure design ASTM D 2992
basis
Method B

Calculated long term failure
pressure at 50 years, shall
not be less than 2 times the
nominal pressure (PN),
expressed in bars.

Long term specific ring stiffness (creep
ISO 10468
factor) under wet conditions

50 years extrapolated
stiffness value shall not be
lower than 50% of the initial
stiffness

Long term ultimate ring bending
ISO 10471
deflection

Relative ultimate
ring
deflection
under
wet
conditions shall be higher
than the values given in ISO
10639 Table 12.

Joint water tightness

There should not be any
sign of damage, leakage or
weeping.

ASTM D 4161

67 | P a g e
Technical Specification

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

11.7 PIPE INSTALLATION
Install pipe, fittings, and accessories in accordance with BS 8010 / AWWA M 45 and
manufacturer's instructions.
a. Provide qualification details of the manufacturer's technical expert to be assigned to
the Contract. The technical expert shall have expertise, experience and skills necessary
for advising and monitoring all aspects of transport, storage, handling and installation
of pipes as appropriate.
b. The technical expert shall provide comprehensive technical assistance to the
Developer throughout the Contract and regularly monitor the Developer's activities
and report on shortcomings.
The pipeline shall be within 20mm of the specified line and the invert level shall be within
6mm of the specified value.
Obtain satisfactory initial deflection test results for sections of pipeline laid between
consecutive manholes or chambers prior to commencement of pipe laying in further sections.
When cut pipe is required, adjustment pipe shall be used since calibration is not required.
Excavation for lying of GRP shall not proceed until an approved device for gauging pipe
deflections is on site.
a. Use a suitable mechanized device to the approval of the Engineer for gauging pipe
deflections. Maintain devices for gauging pipe deflections in good working order.
Submit calibration certificates before every period of use.
i.

For pipes of 600mm diameter and greater. Measure deflection by physical entry
into the pipes. Use a regularly calibrated telescopic spring loaded graduated rod
to measure percentage deflections in each diameter. Provide a suitable trolley
to facilitate access into the pipe. Record all measurements.

11.8 INSTALLATION (GENERAL REQUIREMENTS)
The Developer shall submit the pipe Manufacturer's Installation Manual and associated Data
for Client review upon Contract Award. A site meeting to include Client, the Developer and
Manufacturer is to occur within two weeks from Contract Award to clarify any outstanding
issues / questions on the given installation procedures.
GRP pipe shall be handled, stored, transported and installed in strict accordance to the
Manufacturer written instructions.
The pipe installation procedures and practices chosen shall meet the design requirements
specified.
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No stacking of pipe larger than 1.8 m in diameter shall be allowed on site or during transport.
Reinforced Concrete Thrust Blocks shall be used at all changes in direction, size reduction /
expansion, and other thrust locations underground for unrestrained pressure systems. Thrust
blocks shall encase the entire GRP fitting at the directional change and should be constructed
to fully absorb all thrust loads.
Pipe Deflection readings shall be taken and recorded on all buried pipe at two-meter intervals.
Initial deflections shall not show a reduction in internal vertical diameter for over 2.0 percent
of the pipe ID.
The Developer shall employ on a full-time basis the services of field representatives from the
pipe Manufacturer throughout the pipe off- loading, storage, installation and testing period.
For standard buried unrestrained pipeline sections, a flexibly jointed short pipe shall be
incorporated outside rigid structures to provide pipeline flexibility against differential
settlement. A minimum of two (2) flexible joints on either side of a rigid structure is required.
The length of the short pipe shall be in accordance with the Manufacturers recommendation.
11.9 ONSHORE BUOYANCY CONSIDERATIONS
Where the pipe is to be installed on-shore within water table level, proper considerations
have to be taken to prevent pipe flotation. In general, a minimum soil cover equal to one pipe
diameter should be kept above the pipe crown to prevent flotation.
11.10 HYDROSTATIC TESTING OF PIPELINES
Hydrostatic Testing of Pipelines General
a. Submit for the Engineer's approval details of the proposed methods and program for
testing, including details of test equipment. Arrange for all tests to be witnessed by
the Engineer or other person appointed by the Engineer. Provide everything necessary
for carrying out testing and cleaning including water, pumps, gauges, piped
connections, stop ends and all other temporary works. Ensure that pipelines are
properly completed and supported before being put under test except as hereinafter
detailed.
i.

No testing will be permitted until seven days after thrust blocks and other
holding down works have been completed.

ii.

In addition to any tests of individual joints or other interim tests, which may be
specified elsewhere, submit all parts of the pipelines to a final test.

iii.

Notwithstanding the foregoing, carry out at any stage of construction other tests
that the Engineer considers desirable to check materials and workmanship on
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the pipeline. Ensure that the obligations to perform successful tests under the
Contract are achieved.
b. Use potable water for hydrostatic testing and pipeline cleaning.
c. Test the pipeline in lengths between manholes or valve pits or such shorter lengths as
the Engineer may direct or permit.
d. Use properly designed fittings for the purpose of temporarily closing the openings in
pipelines to be tested. Use fittings adequately strutted to withstand the pressure
specified.
e. Ensure that the arrangement for testing a pipeline includes provision for the purging
of air from the pipeline prior to a water test.
f. Where multiple pipelines are laid in common trench, test only one line at any one
time.
g. Ensure that gauges used for testing pipelines have a dial diameter of not less than
100mm and a full scale reading not greater than twice the specified test pressure.
Before any gauge is used, arrange for independent laboratory to check the accuracy
of the gauge. Provide a dated certificate of its accuracy to the Engineer.
h. The Developer must make his own arrangement for the supply and disposal of water
used for testing which must be obtained from a source accepted by the Engineer.
i.

The Developer must complete the pipelines between the ends of laid and tested
lengths of pipeline by tie-in sections of the shortest practical length.

11.11 HYDROSTATIC TESTING OF PRESSURE PIPELINES
a. Divide pressure pipelines into sections not exceeding 500m in length or as directed by
Engineer. Test each section separately.
b. Before pressure testing is started, re-check the pipes and the valves for cleanliness,
and re-check the operation of all valves. Cap off the open ends of the pipeline (or
sections thereof) with blank flanges or cap ends additionally secured where necessary
with temporary struts and wedges. Complete all anchor and thrust blocks and fasten
securely all pipe straps and other devices intended to prevent the movement of pipes.
c. Apply test pressure to the entire pipeline or section being tested to either the design
test pressure is 1.5 times the working pressure, 1.5 times the surge pressure or 1.5
times the pump closed valve pressure, whichever is the greatest.
i.

Fill each pipeline or section with water and displace all free air from the pipeline.

ii.

Raise the pressure in the pipeline by pumping water until the highest of the
working pressure/surge pressure/pump closed valve pressure is attained in the
lowest part of the section.
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iii.

Maintain at this level by further pumping until it is steady for a period of not less
than 24 hours.

iv.

Monitor the pipeline over a period of 24 hours without further pressurization.

v.

At the end of this period, measure the reduced pressure in the pipeline, the
original test pressure restored by pumping and the loss measured by drawing off
water or air from the pipeline until the pressure has fallen to match the reduced
pressure previously noted.

vi.

Ensure that the loss does not exceed 0.02 litre per millimetre of pipe diameter
per kilometre of pipe per day for each bar of head applied.

vii.

If the pipeline fails the test, locate the faults, repair and retest the pipeline until
it passes.

viii.

Visually inspect all exposed pipe, fittings, valves and joints during the tests.

ix.

After satisfactory completion of the 24 hour period test, bring the pipeline to
test pressure and maintain it at this pressure, by pumping if necessary, for one
hour. Disconnect the pumping and no water is allowed to enter the pipeline for
a further period of two hours.

x.

At the end of the two hours period, restore the original test pressure by pumping
water into the pipeline. Determine the volume of make up water required to
achieve the test pressure specified and deemed to represent the cumulative loss
during the two hour period of test.

xi.

Ensure the loss does not exceed the limit stated in ‘vi’ above. If the pipeline fails
the test, locate and repair the faults and repeat the test.

d. Ensure that all valves in the pipeline are satisfactorily operating under working
pressure and that the pipelines have been finally cleaned out as specified hereafter.
e. Do not test pipes against closed valves.
11.12 HYDROSTATIC TESTING OF NON PRESSURE PIPELINES
a. Test all non-pressure pipelines up to 1000mm diameter after completion of concrete
or granular bedding up to the soffit of the pipeline. Clear the bedding around pipe
joints to allow for visual inspection for leaks. Ensure that the trench is kept dry. Apply
water head for testing of either depth to invert plus 1.0m, or 5.0m, whichever is the
greater. Measure the head at the lower end of the pipeline.
b. Maintain the water head over a period of 30 minutes and if necessary, add water from
a measuring vessel at 10 minute intervals. Record the quantity of water added from
the measuring vessel.
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The leakage, quantity of water added, shall not exceed 0.5 X pipe diameter (m)
X length of pipe under test (m) litres.

c. For non-pressure pipes greater than 1000mm diameter, inspection for water
tightness, workmanship and compliance to this specification shall be carried out by
man entry.
d. Not more than 7 days prior to handover all pipelines shall be subject to an infiltration
test as follows:
i.

Test the pipeline in lengths between manholes or such shorter lengths as the
Engineer may direct or permit. Maximum length to be tested shall be 1
kilometre.

ii.

Dewatering shall have been discontinued for at least 3 days prior to test.

iii.

Volume of water infiltrating into the pipe shall be accurately measured for a
minimum period of 1 hour.

iv.

Maximum infiltration shall not exceed 1 litre per millimetre of pipe diameter per
kilometre of pipe per day.

e. Keep a record of all tests and make them available for inspection. Hand over test
records to the Engineer for approval.
f. Pipes or joints shall not be accepted if any leakage or damage is visible during an
internal inspection.
g. If the result of any test or inspection does not comply with the requirements of the
specification, the Developer shall investigate the reason and carry out remedial work
to the approval of the Engineer. The pipeline shall then be re-tested. This process shall
be repeated until the requirements of the specification are satisfied.
11.13 DEFLECTION MEASUREMENT OF PIPELINES (GRP Pipes)
13.1

For pipe length greater than 3.0m measure the horizontal and vertical deflections for
all GRP pipes at each end, at points 100mm away from the joint, 1.5m away from the
joint and at 3.0m intervals thereafter. For pipe lengths of less than 3.0m, measure
these deflections at each end, at a point 100mm away from the joint, and at the midpoint. For GRP pipes installed with granular bed and surround, take measurements on
at least three separate occasions as follows.
i.

After the pipe surround material has been placed and compacted to 150mm
above the pipe crown. Do not proceed with further pipe laying until this test has
been satisfactorily completed.
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ii.

On completion of all backfill material up to ground level but before the
dewatering is removed. Take this measurement within one day of the
completion of backfilling.

iii.

Immediately prior to the issue of a Provisional Acceptance Certificate.

13.2

For GRP pipes with concrete surround, carry out the deflection testing as in stages (i)
and (ii) above. For proving the pipes immediately prior to the issue of the Provisional
Acceptance Certificate, draw a pig or ball through the pipeline, sized so that it will not
pass any point in the pipeline which has been deflected to a greater degree than that
permitted in the long term.

13.3

For pipes exhibiting any negative deflection in the vertical in (i) above and pipes
exhibiting any deflection in excess of 2% in (ii) above or 4% in (iii) above, expose the
pipe and replace and recompact the surrounding bedding material. Replace the pipe
should the deflection exceed 5%. Any pipe to be replaced must be taken away from
site and not be incorporated into the permanent works.

13.4

Subject pipes exposed for recompaction and pipes replaced for other reasons, to the
three deflection checks listed in clause 11.1 a. above. Carry out deflection checks on
adjacent pipes for 50m either side of the recompacted or replacement pipes.

13.5

Tabulate the results of the deflection measurements. Submit copies of the results to
the Engineer immediately after each set of measurements has been taken.

11.14 MARKING
Each pipe and fitting shall be indelibly marked with the following information.
-

Manufacturers Name or trademark
Manufacturing date
Manufacturing number
Nominal diameter in mm
Operating pressure in Bars
Nominal laying length in meter (for pipe only)
Manufacturers Inspection mark

11.15 STORAGE & PACKING FOR SHIPMENT
Pipes shall be stored on a flat surface and protected against mechanical damage. Packing,
shipment and storage shall be carried out in a manner to ensure the original performance,
quality and integrity during arrival at destination or during its storage. GRP pipes shall be
packed and shipped as nested in each other.
11.16 SUBMITTALS
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The following information shall be submitted with the Manufacturers
1.
2.
3.
4.
5.
6.
7.
8.

GRP Pipe Data Sheet (s) (as per Attachment I)
Detailed Resin Data
Detailed Glass Reinforcement Data
Detailed Pipe Aggregate Data
Detailed Joint & Gasket Data
GRP Pipe Manufacturer's Pre-Qualification
Manufacturer's ISO 9001, ISO 14001, OHSAS 18001 Certification
International Accreditation certificate of laboratory

In addition to the above information, the following shall be submitted during the mobilization
period:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Detailed manufacturing process for pipe, joints and fittings.
Detailed drawings for pipe ends, joints and fittings.
Complete pipe design calculations for each Diameter/Pressure.
Frictions loss factors pipes and fittings
Manufacturers Quality Control and Assurance Manual.
Proposed Inspection and Testing Program (ITP).
Pipe Manufacturers written handling, storage and installation instructions.
Proposed Hydro test method statement
Proposed pipe transport procedures.
Qualification (Type) Test results and report for:
- Long term stiffness (Aging factors); for buried pipe only
- Long term hydrostatic Design Basis (HOB); for pressure pipe only

11.17 GUARANTEE
Developer shall provide guarantee for GRP pipes for 3 years including any repair, providing
laying, jointing, replacement and transportation etc. complete in all respects.
Manufactured shall provide to the Clients complete information, Technical Specifications and
Broacher regarding GRP pipes and fittings.
Manufacturer shall provide training facilities to staff of the Client regarding the repair and
maintenance of GRP pipes and fittings
Manufacturer/Supplier shall provide guarantee in the name of the Client. Also Client shall
ensure that the guarantee will still be valid and abided by the Manufacturer’s successors in
case of sale, transfer of ownership or any other condition. Developer shall also ensure to abide
by the work mentioned above within the guarantee period without claiming any amount of
money incurred.
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Manufacturer/supplier of the pipe shall provide guarantee of supplying whole lot of pipe
length at the project site, and at its designated location on the site, within three (3) months
starting from commencement of the project as agreed upon by the Engineer.
GRP PIPE DATA SHEET (FOR EACH DIAMETER/PRESSURE/SERVICE)
(TO BE PROVIDED PRIOR TO START PIPE MANUFACTURING)
Design Parameters

Unit

Nominal Diameter

:

mm

Pipe Manufacturing Process

:

Service

:

Rated Working Pressure

:

Joint Type

:

Maximum Allowable Vacuum

:

Laying Length

:

m

Inner Layer Thickness
Resin Type
Glass Type

:
:

mm

Structural Wall Thickness
Resin Type
Glass Type

:

mm

Outer Liner Thickness
Resin Type
Glass Type

:

mm

:
:
:

Pa
MPa
MPa

Pipe Wall structure
Nominal Wall Thickness

Mechanical Properties
Design Specific Tangential Initial Stiffness
Design Initial Longitudinal Tensile Strength
Design Initial Hoop Tensile Strength
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12 VALVES
12.1 VALVES
12.1.1 GENERAL
All the valves and penstocks shall be made of cast iron with stainless steel lining of approved
quality obtained from approved manufacturer. The metal of casting shall be strong tough,
even grains, smooth surfaced and free from all defects without plugging or filling. All valves
shall be flanged conforming to the flange dimensions of specials, fittings and pipes to be
supplied and installed by the same Developer. All valves shall be designed for a working
pressure of not less than 16.32 Kg/Sq.cm and tested Hydro statistically to a pressure of 21.10
Kg/Sq.cm. The markings cast on the body of the valve shall indicate manufacturer's name, size
of valve and designated working water pressure. Asphalt or/and varnish as directed by the
Engineer shall be applied to the ferrous parts of the valve except bearing surfaces. Jointing
material including nuts, bolts, washers and rubber packing shall be supplied in quantities of
approved quality required plus 10 packing extra. The material of all type of valves & penstocks
including appurtenances such as nuts bolt and flanges etc. shall be resistant to saline water
up to the design life. The Developer shall submit statement showing the name of
manufacturer or alternate manufacturers along with type, pressure rating and weights of
each type a valve and pipes if required so in the form as approved by the Engineer.
12.1.2 VALVE IDENTIFICATION
All valves shall be identified by permanently fixed trifoliate labels/brass plates which shall
identify the valve number and function, and be attached by stainless steel cable ties to an
integral part of the valve - not the hand wheel or lever. Information on the tags shall be:
NO - Normally Opened
NC - Normally Closed
NT - Normally Throttled
NA - Normally Automatic
SOC - Set On Commissioning

12.1.3 REPLACEMENT
Where replacement of existing valves with new or alternative valves is specified in the
Contract then the Developer shall be responsible for the provision of double-flanged spoolpieces, as required, and their protective finish. Restoration of any finish damaged in the
removal of the old valves and the supply of gaskets, nuts, bolts and washers shall be included.
12.2 BUTTERFLY VALVE
76 | P a g e
Technical Specification

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

(Manually Operated) (Direct mounted Worm gear, Clockwise rotation to close).
1. All butterfly valves shall be of the double flanged, rubber sealed, droplight closure
type.
2. Valve shall be drop-tight at rated pressure with flow in either direction and shall
be satisfactory for duties involving flow regulation and frequent operation.
3. Valve shafts shall be of stainless steel operating in self-lubricating bushes. Shaft seals
shall be designed for the use of standard split-V type packing or 'O' ring seals. The
design of the shaft seal shall be such as to allow replacement of seals without
removing the valve shaft.
4. Disc seals shall be removable and made of high quality nitrile rubber attached to
the disc edge by a retaining ring.
5. Disc shall be of ductile iron and have curve streamlining to minimise the head loss.
Seat shall be of red brass and secure to valve body by corrosion resistant screws.
6. The valve body shall be of Mechanise cast iron and shall be capable of with-standing
a test pressure of 10 bars without leakage.
7. Bearing shall be of special type self-lubricating to carry the stub shafts and shall be
designed to ensure good bearing performance at maximum hydraulic head.
12.3 WASHOUT VALVES
The washout valves shall be in general conform to the requirements of BS 5163. The spindle
shall be non-rising and shall be of solid forged bronze with a tensile strength of 4.34 to 4.65
Tons per Sq. Cm. shaped properly and machined all over with strong square threads suit valve
nut. The stuffing box shall be deep large and liberal and capable of packing under pressure.
The stuffing box shall be properly packed and ready for service when delivered. The stuffing
box packing shall be made of Asbestos Hemp or jute packing shall not be used. The valve shall
be provided with cast iron wheel for manual operation of the valve. The valve shall open
anticlockwise and close in clockwise direction. Washout valve shall be locally manufactured
confirming to the standards described herein.
12.4 DOUBLE ACTING AIR VALVES
Air valves shall be of float type having cast iron body and bolted cover, bottom inlet, a ball
float and valve operating mechanism. The air valve float chamber and float chamber cover
shall be of ductile iron with stainless steel lining with all other parts of non-corrodible
materials. All orifices shall be located well clear of the liquid level in the float chambers, and
designed to prevent sedimentation of floating solids. Valve bases shall be as specified. Air
valves shall be provided with separate isolating valves and drain plugs. Air valves with 'built
in' isolation facility are not permitted. The installation of air valves utilizing solid cylindrical
control floats is acceptable. Air valves shall be imported, procured from manufacturer of
international repute and as approved by the Engineer.
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12.5 NON-RETURN VALVE
Non-return valves shall be of the free-acting type capable of withstanding and reducing shock
following rapid flow reversal in a pipeline. They shall be suitable for pumps and delivery
system provided. Valve bodes shall be of two part construction in best quality cast iron with
detachable cover plates to facilitate inspection of the bearing and door. Doors shall be of best
quality cast iron with renewable seats of gunmetal to BS 1400. Hinges pins shall be of stainless
steel totally enclosed within the valve body. The doors shall be arranged such that they do
not swing through an angle of more than 45 degree. Valve shall be rated for 20 bars maximum
working pressure with the body capable of withstanding a test pressure of 30 bars and the
seat 20 bars without leakage. The maximum velocity through nay check valve shall not exceed
3.5m / sec. without the written approval of the Engineer
12.6 PENSTOCKS
12.6.1 GENERAL
a) Penstocks shall be of robust design, suitable for their application, and their construction
shall be capable of resisting deflection under the worst operating head conditions. Each
penstock shall be provided with a suitable hand wheel of adequate diameter for the duty
required. To be confirming to BS 7775: 2005.
b) Penstocks shall carry identification marks and/or brass plates to identify the penstock
number and function.
c) Penstocks shall be clockwise closing.
d) Gearing shall be supplied where necessary to ensure that the required operating force
applied by hand to the rim of the wheel does not exceed 25kgf. If the hand wheel cannot
be readily accessed, extension spindles, headstocks and foot brackets shall be provided
where specified.
e) Penstocks shall be fabricated with cast iron. Where applicable the penstock shall be
electrically actuated. The hand wheel shall have the direction of closing cast thereon.
Bituminous paints shall not be applied to the hand wheel.
f) Penstocks spindles specified to be key operated shall be fitted with stem caps. The caps
shall be drilled and each provided with nut and bolt for securing to the spindle, which shall
likewise be drilled to accept the bolt. Where caps are fitted, they shall be supplied
complete with operating tee key. The extended spindle shall be such that the tee key will
be operated at 0.9-1.2 meters above floor level.
g) The penstocks shall be supplied complete with all accessories, fittings, fixing bolts, nuts
and washers ready for installation. Fixing nuts and bolts shall be supplied by the
manufacturer and shall be of cast iron.
h) The penstocks shall be wall or channel-mounted full frame "Flush Invert" type suitable for
extended operation.
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i) They shall offer excellent corrosion resistance, be lightweight in operation and require
minimum maintenance.
j) The doors shall be designed for ON or OFF seating pressures, suitable for an off-seating
head of 8.5m. The seals shall be watertight under these conditions for head and direction
of flow.
k) Thrust tubes shall be provided between the penstock frame and headstock in order to
absorb the thrust in both directions of operation. Thrust tubes shall incorporate all
necessary fixing brackets and spindle guide plates.
l) Penstock welding to be in accordance with BS EN ISO 15614.
12.6.2 PRESSURE SEALS
The unseating sides of the frames shall be fitted with adjustable pressure seals. Frame seals
shall be EPDM and shall be fitted with corrosion resisting retaining strips and cast iron fixing
bolts. The seals shall be readily adjustable in situ using adjustable fasteners, which shall be
replaceable. The seals shall not project into the flow through the penstock aperture.
The invert seal shall be EPDM.
12.6.3 DRIVE SPINDLE AND NUT
a) Penstocks shall be of the rising spindle type with the lifting bracket securely bolted to the
top of the door with cast iron fasteners. The spindles shall be manufactured from stainless
steel, machined all over, with a machine cut robust trapezoidal or square form thread,
operating in a gunmetal nut. Polyethylene or similar materials are not permitted.
b) All spindles shall be protected by a protection tube complete with position indicator end
cap and grease nipple. Where the spindle length exceeds 2.5m, guide brackets shall be
provided for the drive spindle and shall be bushed with aluminium bronze or similar nonferrous material. These shall be of the split bearing type.
12.6.4 FIXING BOLTS
The penstock frame shall be fixed by cast iron anchor bolts or encapsulated epoxy resin
bonded type. The design of anchor bolts shall be such that a minimum of civil preparation will
be necessary for satisfactory erection of the penstock.
12.6.5 HEADSTOCK PILLAR
a) Fabricated mild steel or cast iron pillars shall be provided for the mounting of the drive
gear on the penstock.
b) The penstock frame shall be fabricated from cast iron sections. All welds shall be
continuous and adequate drainage of hollow sections shall be provided where
applicable. Any strengthening of doors by the provision of ribs and gussets shall be
carried out by welding and not by bolting.
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c) The penstock door shall be cast iron sandwich construction. The door shall be stiffened
by a steel matrix in a chemically bonded filler of rigid cellular polymer. The matrix shall
be grit-blasted before polymer filling.
d) The door shall have sufficient strength to withstand the working pressures without
significant deflection or distortion.
e) The side sealing faces may consist of simple metal-to-metal contact between the door
and frames or of synthetic rubber seals and plastic guides as necessary to withstand the
required working pressure without leakages.
12.7 VALVE CHAMBERS
Valves shall be housed in R.C.C. chambers to be constructed by the Developer. These valve
chambers and method of assembly shall as directed and approved by the Engineer. All
Chamber covers and frames in the slab of chambers of appropriate sizes shall be of cast
iron of robust construction and suitable for heavy duties and provided with locking
arrangements.
12.8 PRESSURE RELIEF VALVES
Pressure relief/safety valves shall be installed wherever damages due to excess pressure by
malfunction or wrong operation can be expected. They shall be full lift type, spring loaded,
angle pattern, factory adjusted pressure blow out set point secured and sealed, and discharge
pipe shall be provided where necessary in order to avoid any accident due to unexpected
blow out. The discharge pipe shall be as short as possible and with a size double to the valve
outlet.
The pressure relief valve shall be spring loaded angle pattern type and shall be suitably rated
for all working pressure and test delivery pressure.
The valve shall be located on the main discharge header and shall modulate to relief access
set point pressure back to the sump, it shall maintain constant pressure in the system
regardless of demand changes.
The valve material shall be as follows
Valve body

:

Ductile cast iron GGG50

Seat

:

Stainless steel 316

Stem

:

Stainless steel 316

Bonnet

:

Stainless steel GGG 40
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12.9 PRESSURE REDUCING /SUSTAINING VALVES
The pressure reducing valve shall be spring loaded type and shall be suitable rated for all
working and test delivery pressures.
The pressure drop through valve shall ne exceed 0.15 bar under full flow.
The spring loading should be adjustable from 0.00 to operating pressure.
The valve material shall be as flows
Valve body

:

Ductile cast iron GGG50

Seat

:

Stainless steel 316

Stem

:

Stainless steel 316

Bonnet

:

Stainless steel GGG 40

12.10 BALL FLOAT VALVES
The float valve shall be flanged type and should be fixed at tank inlet with extended lever.
The valve shall be able to close and open when the reservoir levels to an adjustable set point
(to be decided as per design requirement) below the invert level.
The valve material shall be Stainless Steel 316 L.
The ball valve shall be provided with position indicator open/close and shall be connected to
RTU and SCADA.
12.11 PRESSURE GAUGES
Pressure gauge shall be installed at the suction and at the discharge side of pumps, at strainer
in- and outlet, and at other places where pressure control/reading is necessary for proper
plant control. The gauges shall be provided with a pressure cock with “T” passage to allow
pressure vent and pressure reading. The dials shall be concentric 150mm diameter and
graduated in (bar). Gauge graduation shall be such that the gauge is not used continuously
beyond 70 % of the maximum graduation. The gauge shall be sealed from treated effluent
water by means of diaphragm or capsule and shall be filled with silicon oil or similar and
approved. All gauges shall be calibrated and test certificated of an independent institute for
each individual gauge shall be provided by the Developer.
12.12 EXPANSION JOINTS
Expansion joints shall be installed where every necessary or required by the engineer in order
to eliminate stress and vibration transfer from rotating/oscillating or otherwise vibrating
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equipment and /or thermal stress to the pipe work or vice versa. The expansion joints shall
be of single sphere bellow type with tie bars and flanges.
Material
Bellow

:

Natural rubber or neoprene

Flanges

:

Stainless steel Stainless steel 1.4571 to DIN 17006

Tie Bar

:

Stainless steel 1.4571 to DIN 17006

12.13 OVERHEAD BRIDGE CRANE
Over Head bridge crane shall be provided for the pumping station as per design including
motorized lifting hoist quipped with manually lifting device for manual lifting and down
loading, manual by chain operated longitudinal and transversal travelling gear and trolley,
rails, single type girder, remote control box for hoist operation from pump installation floor
warning light and audible signal when the hoist is in operation.
The crane bridge shall be equipped with catwalk bridge to be used for maintenance and repair
of devices located at ceiling height and for crane, maintenance, including fixed ladder.
Crane safety working load shall be as described above, but not less than 3000 kg.
Catwalk safety load shall be 100 kg/m2.
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13 SEWERAGE TREATMENT PLANT:
13.1 GENERAL
The Developer shall be responsible for the process and hydraulic engineering, manufacturing,
demonstration of quality, delivery, assembly, construction, installation of all equipment,
testing and commissioning of the treatment system and all related facilities including sewage
lifting station, treatment system, discharge pump station including all civil and electro
mechanical works, unit process equipment, filter media, pumps, pipe works and fittings and
all other related works and accessories as necessary for a complete and operable installation.
a. The treatment system shall be a standardized design that uses components that are
either manufactured or assembled by a single vendor.
b. For each treatment system, Developer shall provide two submersible pumps (one
duty/one stand by) IP 68, explosion proof with suitable head and capacity controlled
from the main MCC through Level transmitter and float switches. Float switches shall
work as a backup in case of level transmitter failure.
c. The primary settling tank shall be provided with one submersible sludge pump IP 68,
explosion proof with a suitable arrangement (tanker filling station) with all necessary
controls and instrumentation to facilitate cleaning or as approved by the Engineer.
d. All equipment such as blowers, pumps etc. shall be provided with stand-by, to ensure
a continuity of the process of the plant.
e. Two irrigation /discharge submersible pumps (one duty and one standby) shall be
provided, both controlled from the main MCC for the treatment system, through level
transmitter and float switches. Float switches shall work as a backup in case of level
transmitter failure.
f. Gate valves shall be equipped with extended spindle to facilitate operation from the
top of the pumping station.
g. The treatment process shall include all the required units needed to achieve technical
design criteria as specified.
h. The system shall be capable to handle peak hydraulic loads with no deterioration in
treatment quality.
i. The irrigation pumps discharge shall have a branch pipe connection to the sludge
settling tanks to facilitate cleaning of the tanks with effluent water completer with all
accessories.
j. The mandatory performance requirement for the properties of final effluent shall
conform to NEQS and other relevant regulations.
k. All the proposed process, calculations, design, drawings, equipment and materials
shall be subject to the review and approval of Engineer, whose decision matters shall
be final.
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13.2 SUBMITTALS REQUIRED PRIOIR TO CONSTRUCTION
The following information shall be submitted prior to construction
a. Detailed description of the treatment process.
b. Separate detailed description of the treatment system arrangement including
drawings for each unit.
c. A detailed list of key process equipment including specifications, size, capacity,
materials assembly etc.
d. Process flow diagram showing all main and side flow streams and all the process
control valves.
e. Vendor data fully describing the manufacturer’s organization.
f. Client references with a minimum list of 10 similar facilities, years of commissioning,
performance data (influent and effluent data), owner’s name and owner’s phone and
fax number.
g. Hydraulic profile.
h. Site layout, drawn to scale.
i. Estimated sludge production of proposed system for flows indicated and frequency of
solids removal.
j. Time period that the system will operate satisfactorily without affecting immediate
start up/ and performance for the period of no flow as well as for the period of 10%
of average flow.
k. Estimate annual costs for operation and maintenance.
l. Guaranteed treated effluent quality
m. A description of system’s operations and maintenance requirements for 5 years
including detailed schedule, staff requirements, organization chart, staff
qualifications, O&M cycles, list of required O&M vehicles, tools, supplies, spare parts
(incl. prices) etc.
13.3 SUBMITTALS DURING CONSTRUCTION PERIOD
The Developer shall submit for the Engineer's approval:
a. Shop drawings showing general arrangements. Layouts, fabrication, assembly,
foundation etc.
b. Layout showing the location of all facilities on the site drawing.
c. Drawing of each unit process including plans, sections elevation and details.
d. Installation drawings along with detailed specifications and data covering
performance and materials of construction, power drive assembly, parts, devices,
wiring diagrams, and other accessories forming a part of the equipment furnished
e. Process and instrumentation drawings along with written instrumentation controls
system philosophy.
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f. Process design calculations.
g. Detailed structural calculations of base-slab, foundations and perimeter walls and
other structural elements.
h. A detailed list of key process equipment including the equipment and materials
specifications, size, capacity, materials assembly etc.
i. List of all motors and motor sizes indicating duty and standby status; summary of all
anticipated electrical loads for the system; sizing for standby generator if any. For each
motor provide: the manufacturer; the minimum guaranteed efficiency; power factor
at full load, % load, and 112% load; locked motor current in amps; full load current in
amps; the motor speed in rpm; and mounting details.
j. Description of the structural, electrical and instrumentation standards to be followed
during the final design.
k. All other products and performance data required for a complete evaluation Factory
Test Reports: Prior to shipment of any part of the equipment specified herein, submit
the results of all shop tests.
l. Assembly, foundations and installation drawings for all equipment, together with
detailed specifications and data covering materials of construction, weight of the
equipment, power drive assembly, all parts and devices, wiring diagrams, and other
accessories forming a part of the equipment furnished.
m. Final design drawings of all site and civil facilities, process tanks, chambers, vaults and
other structures and final layout showing location of all facilities
n. Final design of all structures including structural and electrical drawings
o. List of supplier-recommended, scheduled maintenance cycles for the life of the system
and the recommended maintenance activity at each cycle incl. recommended spare
parts and their prices.
p. Detailed method statement for the installation process, start-up and commissioning.
q. No equipment shall be released for production until submittals have been approved.
13.4 SUBMITTALS PRIOR TO START UP AND COMMISSIONING
Prior start-up of the treatment system, the Developer shall submit the following:
a. Detailed operation and maintenance manuals including for each product and equipment:
function and specification, operating characteristic, regulation and control, shutdown etc.
Manuals must be specific to the products supplied herein and the application and operating
conditions of this Contract; generalized manuals shall not be accepted.
b. A complete inventory of all parts and components
c. Sectional drawing/exploded view of all equipment assemblies and sub-assemblies etc.
d. Recommended spare parts lists and sources of supply for the entire system
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e. Detailed description of all safety procedures related to- operation and maintenance
f. Name, address and phone number of manufacturer, manufacturer authorized service
representative and/or installer
g. A written explanation with illustrations for each preventive maintenance task, lubrication
instructions and details of lubricants to be used and troubleshooting instructions.
13.5 PRODUCTS
13.5.1 GENERAL
All equipment furnished shall be new and guaranteed free from defects in materials, design,
and workmanship
All equipment shall be designed, fabricated, and assembled in accordance with the best
modern engineering and shop practice. Individual parts shall be manufactured to standard
sizes and gages so that repair parts, furnished at any time, can be installed in the field.
13.5.2 MODULAR TREATMENT SYSTEMS
a. The treatment system shall be designed as a fully enclosed package with the following
characteristics:
i. No nuisance from smell
ii. Virtually silent operation
iii. Long-term reliability and efficiency
iv. Dependable biological operation
v. Low maintenance costs
vi. Tolerance of flow and load variations
b. The system shall be designed for the following hydraulic conditions with no negative
effect to the treatment process and the quality of effluent:
I. Average hydraulic flow
II.
Excessive peak flow as indicated
III.
No or low flow conditions
c. Dependant on the required capacity and performance, the treatment system shall be
arranged in either a single or multiple tanks.
d. The tanks shall be pre-fabricated units manufactured from metallic completely
protected by an epoxy coating / non-metallic material such as HDPE specifically
selected to suit the structural requirements as well as the required sewage and ground
conditions without deterioration.
e. If tanks are constructed from concrete, the foundation, bottom slab and external wall
shall be constructed from reinforced concrete with GRP lining.
f. The units shall form a completely watertight system.
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g. A primary sewage tank or tanks with GRP lining shall be provided as part of the
package system for pre-treatment of raw sewage. The holding tank shall be sized to
provide a reduction of BOD and SS of minimum 30%.
h. The aeration system shall be of diffused air technology, with air blowers, all piping
system shall be either stainless steel or HDPE pipes.
i. Appropriate chlorination equipment shall be provided maintaining the final effluent
quality as specified.
j. The electrical panel board shall comply with the following:
i. The electrical switch board shall be manufactured from 2mm thick steel sheet or
GRP, IP 54
ii. The door shall be earthed by a separate earth conductor and shall be fitted with
restrained to prevent door from swinging more than 120 degrees.
iii. Earth loads connected to door shall not restrain the door movement.
iv. A mechanical device shall prevent opening of doors when power is on.
v. Removable gland plates shall be provided and positioned to have maximum space
available between terminals and gland plate.
vi. The switch board shall include the following mentioned accessories but no limited
to
• Load switch, 3 pole with long handle switchable for door handle
• Earth leakages type MCB.
• Individual motor circuit breaker for each pump.
• Starter type according to load as required by the specification.
• Voltmeter 0-600 volts with selector switch.
• Amp-meter individual for each motor.
• Individual Run hour meter for each motor
• Individual start/stop reset and trip push button for each pump
• Indicators for : supply available- one for board, pump run – individual for each
pump; pump trip – individual for each pump
• Selector switch Hand –Off- Auto
• Selector switch for each pump
• Individual start/stop/reset and trip push button for each blower
• Indicators for supply available- one for board, blower run- individual for each
blower; Blower trip- Individual for each Blower
• Selector switch Hand- Off-auto
• Selector switch for each Blower
• Overload, under voltage, phase failure, phase reversal, protection relays
• Monitoring and control accessories as per requirements specified elsewhere
in these documents
• Time to control the operation of pumps, if required.
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k. Protection of metallic and concrete surfaces, piping works, covers and frames and
other related materials and equipment shall be accordance with applicable section of
tis specification.
l. All support, bolts and nuts shall be stainless steel 316L.
m. Galvanized products are not permitted.
n. Mechanical and electrical equipment shall comply with following
I. There shall be a minimum of one standby Unit for each piece or group of
equipment. The standby unit shall be equal in size capacity to the largest piece of
equipment in the group. The standby requirements do not include
tanks/compartments, but include ancillaries such as pump assemblies and the like.
II.
All equipment shall be designed in accordance with the individual specifications
for mechanical and electrical facilities.
o. All electrical equipment located outside shall be housed in a GRP enclosure with
suitable dimensions approved by Engineer. The externally mounted panel boards to
minimum IP65 degree of protection.
p. Wiring in the control enclosure shall be coded in accordance with the national electric
code.
q. The following instrumentation shall be provided
i. Unit Control
ii. Primary elements, connections, cables, and terminations to allow the
status and condition of all mechanical and electrical equipment to be
monitored at the vendor-supplied control panel
iii. Description of the control philosophy, control system and provide P& D
drawings to reflect the written Description. State clearly all the set points
and control elevations on the drawings.
r. The Unit Control Panel shall be adequately protected against the climatic conditions
of the region by installing in a suitably approved GRP Kiosk.
13.6 EXECUTION
13.6.1 INSTALLATION
Prior to installation of treatment system, the Developer shall familiarize himself with the
existing site conditions, services, existing facilities etc.
The treatment system shall be installed as per approved drawings and submittals, all in
accordance with the manufacturer’s instructions and approved methods.
The Developer shall coordinate the installation of all components accessories, pipe work and
appurtenances of the system.
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Installation shall include furnishing the required grease and/or oil for initial operation. The
grades of grease and/or oil lubricants shall be in accordance with the manufacturer's
recommendations.
13.6.2 DEMONSTRATION AND START-UP
The Developer shall demonstrate that the equipment and components making up the
treatment system as a whole are functioning properly and as specified.
The Developer shall perform a visual inspection and overall review of the system and
components installed.
7 days prior to start of demonstrations, the Developer shall submit for the Engineer's approval
an integrated plan including step-by-step start-up, demonstration and test procedures.
The plan shall include sample QA/QC forms to be applied during demonstrations and testing.
Start-up shall not commence until approval is granted to the plan.
The demonstrations and start-up shall be performed in accordance with the approved plan_
13.6.3 TESTING AND INSPECTION
a. The equipment shall be tested and checked in accordance with the relevant parts of
this Specification.
b. The Developer shall test the treatment system units for water tightness.
c. The unit shall not lose more than 1% of the total tank volume in a 24-hour period. If
the test fails, the unit shall be made watertight by methods approved by the Engineer
and subsequently retested until passed.
d. Individual compartments shall be tested for structural integrity by filling and emptying
adjacent compartments with water. A visual inspection for distress and leakage
constitutes the test. The Developer shall repair and retest as required by the Engineer.
e. If so directed by the Engineer, the Developer shall open and present for inspection any
item of equipment, either before or after the commissioning tests on Site
f. If such inspection shows that any component related to the treatment system is either
defective or developing a fault or suffering undue wear, or if any such defect or fault
should develop during the Maintenance Period, the items found defective shall be
replaced immediately.
g. The commissioning tests shall include performance and reliability trials, showing that
the equipment has been correctly assembled and installed and that their performance
matches required criteria as indicated in the Contract Documents.
h. In the event of an unwarranted change in the performance characteristics or power
consumption, all necessary steps shall be taken as soon as possible to identify the
cause and rectify the fault. Same action shall be taken for an undue increase in bearing
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temperatures, unsatisfactory vibration levels or any other fault or defect in the
operation of the package plant or any of the individual items making up the complete
unit.
i. The reliability trials shall include but not be limited to the following:
ii. A record of all overload and timing relays shall be tabulated to show the "asbuilt" condition of each motor starter.
iii. All cables shall be "megger" tested to confirm the integrity of the insulation.
Results shall be recorded in approved tabulated format.
iv. The control panel shall be statically tested with motors disconnected to
confirm the correct sequence of operation.
v. Correct functioning of instrumentation and their features shall be tested and
recorded.
vi. Hydraulic operating levels at average and peak flows shall be verified and
recorded.
vii. Influent and effluent shall be sampled and quality analysed for a continuous
30 days trial period to confirm performance parameters. Test records shall be
provided daily to the Engineer for approval.
i.

j.

The commissioning trials shall be conducted until the package plant has been
operated continuously for at least 30 days under all operating conditions and meeting
specified performance criteria. The continuous operation as above shall include
running on a start/stop basis as determined by the control system. The clay trials shall
re-start in case of failures, faults and / or abnormal stoppage. The "re-start"
requirement shall be reactivated for each failure, fault and/or abnormal stoppage
until the treatment system has operated continuously and satisfactorily for 30 days.
The continuous 30-day trial shall be repeated if the treated effluent quality does not
meet the specifications and performance criteria within the trial period.
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14 CAST IRON COVERS WITH FRAMES
Cast iron cover and frame shall be of the sizes and duty as per requirement. The specified size
means the clear opening. The cover shall be complete with frame. Top of cover shall be
roughened in an approved pattern. Locking and licking arrangement shall also be provided.
The frame shall be well set in place at the time of pouring of concrete. The cover shall tightly
fit in the frame. It shall be airtight and water-tight.
The duty, weight, test and working load for 600mm circular or square C.I. cover and frame
shall be as follows: -

*

The column of gross weight is indicative only for the duty of Chambers. The
Developer shall ensure that the chamber is rated for above mentioned test load
irrespective of the weight.

14.1 STEEL LADDER
Steel ladder shall consist of specified size of M.S. flats in strings and 1" (25, mm) diameter
M.S. steel bars in rungs. The M.S. rungs shall be riveted and welded in 25 mm diameter holes
in flats. The ends of each climb of the ladder shall be embedded in the concrete.
All components of ladder shall first be painted with two coats of approved red oxide primer
and then with three coats of black enamel paint. The steel ladder shall be fabricated installed
as directed by Engineer.
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15 PUMPING MACHINERY
15.1 MATERIALS AND PRODUCTS
Materials and machinery shall conform to the latest referenced specifications and other
provisions specified herein and shall be new and unused. In case where manufacturers are
specified, materials and equipment will be of the same manufacturers. In all other cases the
Developer shall submit the names and addresses of the Manufacturers and trade names of
the materials and equipment that he intends to buy. Other information such as diagram,
drawing and descriptive data will be supplied if so desired by the Project Manager. Approval
of materials and all the machinery under this provision shall not be construed as authorising
any deviations from the specifications. The approval of machinery of manufacturer other than
that specified will be purely on the discretion of the Project Manager. The Project Manager
will fully ascertain the facts and satisfy himself as to the performance of the machinery
offered by the Developer.
15.2

SPECIAL REQUIREMENTS OF PUMPS

The Developer shall furnish with each pump properly identified characteristic curves prepared
and certified by the manufacturer showing capacity, head, efficiency and brake horsepower
throughout the entire range of the pump.
The pumps shall have stable throttling curves and be suitable for unrestricted parallel
operation.
All pumps shall be electric driven.
The pumps and their drives shall not overload or trip when operating against zero pressure.
The design, construction and materials shall be such that damage as a result of cavitation is
completely eliminated.
Pumps shall have bearings and be suitable for continuous as well as intermittent operation
without external sealing or cooling water. The pumps shall be such that they shall come into
operation at once after a prolonged shutdown period without having to take special
measures. Pumps shall be capable of delivering specified quantity of water at the specified
pressure.
Pumps shall be tested at site before their final acceptance.
Pumps shall be installed at positions as directed by the Project Manager.
Pumps and their drives shall be in perfect alignment when installed in position.
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Pump set shall be provided with reducer/enlarger if necessary on pump discharge pipe, and
suction piece on the suction end.
Motors shall run on 3-phase, 400 volts + 10%, 50 c/s A/C power. Motors shall be protected
from low voltage, overload, over- heating and phase failure.
15.3 PUMP AND MOTOR
15.3.1 HORIZONTAL CENTRIFUGAL PUMP & MOTOR
The pump sets will consist of horizontal centrifugal pump and motor of specified capacity and
head and duty and shall be horizontal, totally enclosed, fan cooled, squirrel cage induction
motors of specified power.
Pump materials shall be as under:
Body

:

Fine grained grey cast iron

Impeller

:

Stainless Steel or Bronze

Pump Shaft

:

Stainless Steel

Shaft Sleeve

:

Stainless steel or Bronze

Pumps shall have mechanical seal. The suction and discharge flanges shall be rated for
working pressure of 16 bars. The flanges shall be drilled to BS 10 (Table 'D' or 'E') or BS 4504.
15.3.2 SUBMERSIBLE PUMP & MOTOR (FOR TUBE WELL)
The pump shall consist of submersible pump and motor of the specified capacity and head
and shall be integral sealed but with strainer.
The pump material shall be as under:
Inlet body

:

Grey cast iron/steel

Intermediate body

:

Grey cast iron

Body / bowl

:

Grey cast iron

Impeller

:

Tin bronze (radial type)

Bearing

:

Tin bronze

Pumps lift

:

Gr. Steel

Discharge bearing
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:

SS (A2)

15.3.3 DEEP WELL TURBINE PUMP AND MOTOR (FOR POTABLE/TO BE INSTALLED IN
UNDERGROUND TANK)
Deep well turbine pumps shall be vertical line shaft turbine type. The pump shall consist of
specified number of pump bowls joined together. The capacity of each pump bowl shall be as
specified. The head of each pump bowl shall be equal to the specified head divided by the
number of bowls. The lowest bowl shall be fitted with suction piece and brass strainer. The
highest bowl shall be connected to column pipe and discharge head. On the discharge head
shall be mounted vertical, hollow shaft totally enclosed, fan-cooled, squirrel cage induction
motor. The motor shall be connected to the impeller of pump bowls through a vertical shaft.
The shaft shall be supported by bearing and shaft sleeve at such intervals that the shaft shall
not twist, bend or vibrate excessively. The shaft bearing shall be water lubricated.
The materials of pump assembly shall be as follows:
Pump bowl

-

Fine grained grey cast iron

Impeller

-

Bronze

Shaft

-

Stainless Steel

Shaft sleeve

-

Bronze or stainless steel

Column pipe

-

Seamless steel

Discharge head

-

Cast iron

Pump bowls shall have gland packing. Pump suction and discharge flanges shall be of steel
drilled to B.S 4504 or B.S 10 and shall be rated for the working pressure of 10 bars for potable
water and 16 bars for fire water pumps.
Motor shall run on 3-phase, 415/380 volts, 50 c/s A.C. Power. Motor shall be protected
against low voltage, overheating and phase failure.
15.3.4 INSTALLATION
i.
ii.
iii.

The potable water (Deep well turbine) shall be installed on concrete foundation at the
specified location in the pump room.
The horizontal centrifugal pumps shall be installed on concrete foundation at the
specified location in the pump room (not used).
The submersible water supply pumps shall be installed in the tube well at the specified
depth of setting.

15.3.5 PUMP ACCESSORIES
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Pumps shall be provided inclusive of the following accessories:
i)

Pressure gauge, pressure switches, flow switches etc.

ii)

Strainer on pump suction pipe.

iii)

Reducer/enlarger is necessary if the pump discharge size is different from
discharge piping.

15.3.6 MOTOR PROTECTION
Motors of 3kw or less power shall be started direct on line. Larger motors shall be started by
star-delta starter.
Motor shall be protected against under voltage over voltage, overload, over-heating and
phase failure.
Motor shall be rated for normal operation against a voltage fluctuation of + 10% and
frequency fluctuation of + 2Hz.
15.3.7 CONTROL

15.3.7.1 POTABLE WATER PUMP AND MOTOR
For potable water pumps, two pumps shall be duty and one shall be standby. Duty shall
however change between the pumps on each start/stop cycle of the pump.
Operation of potable water pumps shall be controlled by water level switches in the water
15.3.8 SUBMERSIBLE PUMP & MOTOR (TUBE WELL)
Operation of tube well pumps shall be manual.
15.3.8.1 PRESSURE GAUGE
Pressure gauge shall be of copper alloy, bourdon tube type with 100mm diameter dial face.
The dial shall be englaved in black on white background from zero to 16 bars or 1.5 times the
working pressure whichever is larger. Gauge shall be installed to socket welded to the pipeline
with an isolating plug/ball valve. If the pipeline installation is such that the above requirement
cannot be met pressure gauge of remote reading type shall be installed.
15.3.8.2 BRASS STRAINER
Brass strainers shall be of bucket type with flanged end. They shall be installed at the end of
pump suction pipe. The wall thickness of the strainer shall not be less 1/8 inch. The diameter
of the holes or the width of the slots shall not be greater than ¼ inch. The open area of the

95 | P a g e
Technical Specification

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

strainer shall not be less than 1.5 times the cross-sectional area of the suction pipe on which
it is installed.
15.3.8.3 PRESSURE SWITCH
Pressure switch shall be electric actuating device, which will close/open the circuit at pre-set
lower/higher pressures. The device shall be housed in die cast aluminium casing with enamel
finish. The switch shall be adjustable. The pressure switch shall be rated for a working
pressure of 16 Bar. The switch shall be wired to control panel.
15.3.8.4 WATER LEVEL INDICATOR
The water level indicator for high and low water level cut off shall operate on 230 Volt AC, 50
Hz and supplied complete with float, float chains, counter-weights, chain clamps, steel
mounting brackets, chain guide roller and any other equipment and material necessary for
installation and satisfactory operation.
The level indicator shall have at least 5 switch-contacts or as required for sensing the required
water levels within the specified range. The level indicator shall be suitable to match with the
specific gravity of the fluid in which it is intended to be installed. All operational,
constructional and installation details shall be furnished by Developer for approval.
15.3.9 CHAIN AND PULLY BLOCK ARRANGEMENT
Manual chain and pulley block arrangement shall be installed by the Developer in Pump
Room.
The chain and pulley block arrangement shall be capable to lift the specified load and shall be
provided and installed as shown to serve as lifting arrangement for pumps and accessories.
The I-Beam shall be a standard AISI girder of required size and specific weight. The travel
wheels of the pulley block shall be made of dia-forged steel and supported on ball or roller
bearings, which are lubricated for life. The bolts wherever used shall be of high tensile steel.
Rubber buffers shall be provided at the end of travel of pulley block in either direction.
The chain block shall be capable to provide a standard clearance/lift as shown. After
installation, the lifting arrangement shall be subject to no load and full load tests for
satisfactory operation. Before putting into operation, the arrangement shall be properly
cleaned, greased and painted.
15.3.10

MAINTENANCE MANUALS AND TOOLS

14.1 A book or books containing the complete information in connection with the
assembly, operation, lubrication, adjustment and repair of the pumping equipment, electric
motor, together with detailed parts list or photographs shall be furnished in duplicate.
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14.2 For the pump room, special tools necessary for maintenance and repair of the pumps
and electric motors including tools kits, grease guns etc. with accessories shall be furnished.
14.3 The manufacturer’s recommended list of spare parts to be stocked by the client shall
be submitted by the Developer to the Project Manager for approval. Such spare parts will
also be furnished by the Developer.
14.4 All the maintenance manuals, tools, spare parts etc., shall be supplied by the
Developer at no cost of the client.
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16 POLYVINYLCHLORIDE WATER STOPPER
16.1 MATERIAL REQUIREMENTS
•
•

PVC water stops shall be extruded from an elastomeric plastic
compound, having basic resin of polyvinylchloride (PVC).
The compound shall contain such additive resins, plasticizers,
stabilizers or other materials, needed to ensure following physical
characteristics when tested by the US Corps of Engineers Test Methods,
as specified below:
Characteristics

Minimum
Test Method
Requirement
123 kg/cm2
(1750 psi)

568

Ultimate elongation, using die III

350%

573

Low temperature brittleness with no sign of
failure such as cracking or chipping

- 35o F

570

28 kg/cm2
(400 psi)

571

Tensile strength, using die III

Stiffness in flexure, 1/2" span
16.2 CONSTRUCTION REQUIREMENTS
i.

ii.
iii.
iv.

v.
vi.
vii.

All the operations of installing, jointing and splicing the water stops
shall be carried out in accordance with the recommendations and
instructions of the Manufacturer and the directions of the Engineer.
All embedment in concrete, lapping, turning and sealing shall ensure
absolute water tightness.
No holes shall be made through any water stops.
The water stops, wherever required or directed by the Engineer, shall
be cast integrally with the in-situ concrete, with separate junction and
intersection pieces, placed and jointed at Site.
The water stops shall be installed, in such a way that they are held
securely, in their correct position, during the placement of concrete.
The concrete shall be fully and properly compacted around the water
stops to ensure that no voids or porous areas remain.
Where reinforcement is present; adequate clearance shall be left,
between water stops and the reinforcement, to permit proper
compaction of concrete.
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Splices, in the continuity, or at the intersections of runs of PVC water
stops, shall be performed by heat-sealing the adjacent surfaces.
A thermostatically controlled electric source of heat shall be used to
make all splices. The correct temperature at which splices should be
made will differ with the material used but should be sufficient to melt
but not char the plastic.
After splicing, a remoulding iron, with ribs and corrugations to match
the pattern of the water stop, shall be used to reform the ribs at the
splice. The continuity, of the characteristic components of the crosssection, of the water stop design (ribs, tabular centre axis, protrusions,
and the like) shall be maintained across the splice.
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17 BITUMEN COATING
17.1 MATERIALS
Bitumen 10/20 grade.
17.2 DELIVERY STORAGE AND HANDLING
Materials shall be protected from damage during loading shipment delivery and storage Nonstaining materials shall be used for blocking and packing.
17.3 PREPARATORY WORK
All surfaces, to be treated shall be dust free and dry. Application shall not start unless the
preparatory work has been inspected and approved by the Engineer.
17.4 WATER PROOFING TREATMENT IN FOUNDATION / SUB-STRUCTURES
All surfaces to be bitumen painted shall be thoroughly cleaned of any accretion, dust, dirt etc.
by scraping, wire brushing or as directed by the Engineer. The surface shall be primed with a
coat or asphalt oil used at the rate of not less than 1 gallon /100 square feet. Two coats of hot
bitumen paint shall be applied at the rate of 40 lbs/100 sft. Each coat. The first coat shall be
allowed to dry for about 6 hours before applying the second coat. During operation of painting
great care shall be taken to avoid air bubbles. The manufacturer’s advice/ recommendations
shall be taken to avoid air bubbles. The manufacturer's instructions and Engineer's directions
shall be followed.
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18 QUALITY ASSURANCE & QUALITY CONTROL REGIMEN
18.1 GENERAL
The objective of Quality Assurance (QA) and Quality Control (QC) activities is to ensure the
quality of the construction of the Project. The quality of the construction activities are
interlinked to both the materials used in the construction and the way of performing the
construction by a systematic, schematic and effective usage of men and material.
In order to provide assurance to the Client, the Developer shall comply scrupulously with the
following procedural points during the execution of the Project.
18.2 TOOLS OF QA AND QC
•
•

•

•
•

•

•

•

The submittal of any material shall be given to the Engineer/
Department in advance of at least one month for approval.
All the inspection reports, testing reports, approvals submitted and
sought from the Engineer/ Department and the relevant records shall
be safely maintained and properly filed in liaison with and in a manner
agreed with the Department to facilitate checking at any time by the
Department during the Contract.
Materials approval statement report shall be prepared in liaison with
and in a manner agreed with the Department and in the approved
format and programme of the Department.
Submittal Action Summary (SAS) spreadsheets for materials shall be
prepared in liaison with and in a format agreed with the Department.
All references to BS, AASHTO, ASTM, AWWA, DIN, EN, ISO etc. or any
other standards given in the Specification (in this Section or the rest of
the Specification) shall mean the latest versions of these Standards. The
latest version may also mean a completely new Standard that has
superseded the Standard mentioned in the Specification.
The approval of materials should be obtained in the standard forms
whose specimen copies “Form P” is bound in this volume of the
Specification.
No two Suppliers/ Manufacturers shall be allowed to supply the same
material for the Contract, unless the first one failed in quality or
supplies schedule. This should be documented properly in record. This
measure is to prevent the mixing of material and to facilitate the
traceability in future.
In case of imported materials, no payment shall be made unless the
Developer/ Engineer sign the bill of lading. However, the responsibility
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of authenticity always lies solely with the Developer. The bill of lading
shall be made available to the Department on demand.
All the Engineering materials/equipment/instruments or any other
items used 'in the permanent works of the Contract shall be
compulsorily and legibly marked with the manufacturer's name, casting
or making references and all other specified relevant requirements. In
the absence of the above, the products will not be considered genuine.
All the materials that are brought from the manufacturers located
outside the PAKISTAN shall preferably be registered in their respective
countries with their respective standard institutions For example,

The registration means the acquisition of their logo, i.e.” Kite mark “or “French mark", etc.
No deviation from this is allowed.
•

•

•
•

•

•

•

All properties/characteristics mentioned in the technical data of the
submitted material shall authenticate by test results preferably from
an independent laboratory.
All the type tests or the approved tests carried out on the pipes or any
other material shall be performed in the worst conditions of loading as
per the standards and specification, corrosion, strain, etc.
Subsequently the material supplied thereafter shall be quality better
than or at least equal to the tested one.
All the records of tests conducted in the factory shall be maintained by
the factory for the inspection by the Engineer/Department at any time.
The Engineer/Client shall have free and unhindered access to the
manufacturing company at any time to check for compliance. Failure
to provide such access shall lead to the withdrawal of the approval.
Raw material that is being used to fabricate the product shall be
approved first and then its use shall be continued for that whole Project
unless permitted in writing to change.
All electromechanical related tests on material will have to be
performed before and during handing over. Test certificates shall be
submitted to the Engineer.
All products shall be designed to achieve a minimum service life of 50
years in accordance with AWWA M45, under all applicable loads,
environmental, installation and operating conditions. Manufacturer
will provide certificate of the minimum service life of 50 years.

All the suppliers have to give the definite guarantees of performance and materials in
PAKISTAN environment. No material will be accepted without the guarantees.
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Any material (small or big) will not be accepted, even if it complies with specifications and
standards, unless it is accompanied by guarantee letter for a definite period, the minimum of
which shall be 10 years. Guarantee shall cover the likely wear and tear due to
handling/installation/service etc.
Guarantee means at the end of the specified guarantee period the product shall retain 90%
of its original properties.
Guarantee letter shall be in the name of the Client and it shall be comprehensive and
straightforward and shall not have any hidden meaning or objective. In any case, whatever
guarantee is given; it does not mean that this guarantee is enough and relieves from any
QA/QC tests as and when laid down by the Department.
The guarantee is meant for the period starting from the issue of the Preliminary Acceptance
Certificate of the Contract.
•

•
•

•

If a factory’s approval is suspended /withdrawn then the manufacturer
will not be allowed to continue the supply of that failed /passed item
from the date of suspension.
The Developer/Engineer/Department may be requested to have an
amalgamated filing system
Standards
are
binding
for
the
Developer
unless
modified/changed/altered by the Engineer/Department for
betterment.
If any discrepancy is brought to light in specifications, standards,
Engineer's instructions, comments on general approval letter,
comments of approval forms, it shall immediately be brought to the
notice of the Department.
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ANNEXURE – 9.3

ELECTRICAL WORKS
STREET/ROAD LIGHTING SYSTEM
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STREET/ROAD LIGHTING SYSTEM
1.

GENERAL

The work under this section consists of supply, storage, installation, testing & commissioning of
Road lighting system read together with drawings & bill of quantity. The Developer shall furnish all
labour, materials, services, and skilled supervision necessary for the construction, erection,
installation and connection of all equipment. The extent of work specified herein and/or shown on
the drawings represents the minimum requirements.
Electrical Work Generally is to be in accordance with the requirements of the Specification Road
lighting including luminaries, columns, related power distribution and control, protective earthing
and related works including column foundations and cables etc.
The design criteria for road lighting are based on the following parameters;
Luminance (L) cd/ m2

1.5 cd/m2

Overall Uniformity (Uo) = (Uo+ L min./L avg)

0.4

Uniformity of each lane (UI) = (UI+ L min./ Lmax.)

0.5-0.7

Threshold increment not exceeding

<10 %

The Developer shall be responsible and confirm in writing that his selection of equipment will
ensure on the road surfaces luminance level and uniformities equal or better than those defined in
the lighting design criteria as mentioned above.
The Developer shall submit the technical details of the luminaries and other equipment and having
obtained conditional approval thereof; submit in duplicate, full detail of the calculated results for
the level and uniformity of luminance and illumination on all road surface. These details should be
submitted after initial approval by the Engineer.

2.

TECHNICAL REQUIREMENTS:

Minor deviations from the Drawings may be considered for improvement in construction details,
but no changes are to be made without the written approval of the client/Engineer.

3.

AMBIENT CONDITIONS:

Unless otherwise specified, equipment is to be designed and derated for continuous and troublefree service at 50 0C ambient temperature and 100% relative humidity, with temperature reaching
70 0C in direct sunlight and with high content of ultra-violet rays. Equipment is to withstand full
load operation whilst exposed to sun.

4.

SHOP AND CONSTRUCTION DRAWINGS:

Developer shall submit drawings for approval including, but not limited to, the following:
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a) Layout of equipment in exact positions with mounting and construction details, concrete
foundation dimensions and reinforcement, routing and sections of duct- banks and
trenches, backfill and packing material, earthing rods etc.
b) Cabling and wiring diagrams, single line drawings, loads, phase distribution, protection and
control, earthing.
c) Calculations of illumination levels and glare, based on CIE methods.

5.

LED STREET LIGHTING SYSTEM

The Road light operates from Dusk to Dawn i.e., the lamp automatically switches ON after the
sunset and switches OFF after sunrise. The LED light should have programmable driver.
The light fixture shall be posted on single or double arm pole as shown in drawings. The luminaire
shall be fixed on to the Pole and are interconnected through the cables. The street light operates in
the stand alone mode.
The Street Lighting system components consist of:
a) LED Luminaire
b) Pole
c) Interconnecting cables
d) Terminal box & Circuit Breaker

6.

LUMINAIRES DESCRIPTION

6.1. Housing
The fixture shall have a full die cast aluminum housing providing adeqate regidity, strength and
heat dissipation.
The housing shall have intergrated driver and LED lamp compartments for better heat dissipaton
and convenience in maintenance at the site, and shall feature highly reflective components and
films to increase light output.
The optical LED compartment shall have thermally hardened glass cover and high quality silicon
gaskets. The glasss shall be extra-white for maximum light transmission. The glass cover shall be
tightly secured with housing.
The complete fixture shall be rated for protection class IP 66.
Optics
The fixtures shall have flexible optical systems for various wattage range.
The fixture shall use high efficiency LED and optics system.
The Light ourput Ratio (LOR) shall not be less than 85%.
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The fixture shall offer a composite system efficiency of more than 110 lumen / watt.
The lens system design and high efficiency LED shall facilitate maximum spacing between the road
lighting poles and coverage of wider roads.
The multilayer optics design shall ensure adquate luminance uniformity in the unlikely event of
individual LED failure.
The fixture shall offer choice of narrow, medium and wide beam light distribution.
The optics lens system shall have choice of narrow, medium and wide beam light reflectivity for
maximum light output.
6.2. Surge PROTECTION
The lighting fixture shall have surge protection to protect the eletronic driver and LED system.
Minimum surge protection rating shall be 10 KV.
SPD should comply to IEC 61347-2-11 and should be listed in Luminaries IEC 60598-2-3
6.3. IP PROTECTION / IMPACT RESISTANCE
The complete fixture including lamp and gear compartments shall have ingress protection class
IP66 for Road Lights and IP65 for Flood Lights long reliable performance and minimal maintenance
requirement and an impact Resistance of IK08 or above. No chemical glue shall be used as that may
cause breakdown of water-proof and dust-proof seal.
6.4. Maintenance
Both the driver and LED lamp compartments shall be designed to be easily accessible for
maintenance.
6.5. Mounting
The mounting of the fixture shall be in axial orientation through suitable sized sidearm. The means
for attaching the luminaire or external part to its support shall be appropriate to the weight of
lumiaire or external part. The connection shall be designed to withstand wind speeds of 160 Km/hr
on the project surface of the assembly without undue deflection.
6.6. FUTURE COMPATIBILITY
The fixture shall be fully compatible with future LED upgrades when they become available. It shall
have a modular design to upgrade/replace with new LED modules or LED drivers at site
conveniently with minimum effort. All electronic components/drivers shall be mounted on a
separate tool-less gear-tray. Lamp compartment shall have easy access for opening the glass cover.
6.7. LED DRIVER/ELECTRONIC CONTROL GEAR FOR LED MODULES
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The LED driver shall be designed to operate large array of high powered LEDs through current
controlled output. The driver shall be suitable for 230V,+ 10%,-15%, 50Hz, single phase mains AC
supply.
The LED driver shall have an efficiency of at least 85%.
The LED driver shall be manufactured Harvard, TCL, Philips, Lumotech, BOSSLOH Schwabe, Lightech.
6.8. LED
The LED chip shall be Philips, Lumild, Cree Nichla or Osram make.
The LEDs shall:
➢ Be designed for lumen maintenance of L70 or 70% at the end of useful life at ambient
temperature of 35º C.
➢ Have a useful life of 50,000 burning hours.
➢ Have a minimum color rendering index (CRI) of 70 ± 10 % and a color temperature above
5000K.
6.9. Thermal MANAGEMENT
Managing thermal properties in LED fixtures is most critical to ensure optimum performance of
LEDs and reliability of the system. The housing under the circuit board shall be specially designed to
ensure perfect contact between the board and the fixture housing for efficient heat dissipation.
Only metal core PCBs shall be used to maximize heat transfer process and to offer reinforced
electrical insulation via dielectric layer. The metal core PCB shall be mounted on the housing using a
highly effcient thermal interface material. Use of sillicon glue is not acceptable.
The housing over the driver chamber shall have additional ribs to ensure direct contact with the
drivers. The housing shall have adequate surface area to ensure fast heat dissipation.
6.10. Photometrics
Fixtures shall have lllumination Engineering society (IES) Tpye II or III distribution pattern, with short
or medium longitudinal distribution.
LM-80 LED and photometric test reports and IES files from a third party testing laboratory shall be
available.
6.11. Warranties
The complete fixture including all accessories shall have at least three (3) year warranty (after one
year of defect liability period ) against defects and failures.
6.12. APPLICABLE STANDARDS AND CODES
The fixtures shall conform to the following latest standards and codes
➢
➢
➢
➢

IEC 60598-1
IEC60598-2-2
IEC60598-2-3 ( Road & Tunnel Lights)
IEC 60598-2-5 ( Flood Lights)
8|Page

DHABEJI INDUSTRIAL ZONE
Road/Street Lighting Specification

➢
➢
➢
➢
➢
➢
➢
➢
➢
➢

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

IEC6247-1 ( Fot the complete fixtures being offered as well as for the LED Chips)
LM-79 ( for the Luminaries being offered (Model/Wattage specific)
LM-80 ( for LED chips being used)
LM-82-12 ( Approved method of measuring LPW @ 50°C (Model/Wattage specific)
UL-1598 ( For thermal management test, Model/ Wattage specific)
EN 55015 : 2006 and 2007 – Limits and method of measuring radio disturbance
characteristics of electrical lighting)
EN 61547 : 1995 / +A1 : 2000 – Equipment for general lighting purpose EMC immunity
requirements
EN 61000-3-2 : 2006 – Limitation of harmonic current emission
EN 61000-3-3 : 2006 – Limitaion of voltage fluctuation and flicker
EN 62493 Assessment of lighting equipment related to human exposure to electromegnatic
field (Environmental friendly)

The LED driver shall confrom to following latest standards and codes:
➢ EN61347-1: Gerneral and Safety requirements
➢ EN61347-2-13: particular requirements for DC or AC supplied electronic control gear for LED
modules
➢ EN61384: DC or AC suppplied electronic control gear for LED modules performance
requirements
➢ EN 61548 : 1995 / +A1 : 2000 – Equipment for general lighting purpose EMC immunity
requirments
➢ En 62384: AC or DC supplied electronic control gear for LED modules performance
requirements
➢ Technical and descriptive data and drawings.
6.13. Techincal AND DESCRIPTIVE DATA AND DRAWINGS
Technical and descriptive data and drawing to be submitted shall inculde but not limited to the
following :
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.

Technical data of fixtures and driver
IES Photometric file ( absolute photometric data)
LM-79 test report for each of the fixture type/ wattage being offered.
LM-80 test report of LED used
LM-82-12 approved method of measuring LPW @ 50°C (test report of the fixture type /
wattage being offered.
Thermal manegement test report (UL 1598) of the fixture type/wattage being offered.
EN 62493 test report
IK rating test report
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Lumen depreciation test report at 1000, 2000, 3000 and 6000 burning hrs.
3rd party IEC 60598 test reports
Vibration test reports
EMC test reports
Salt spray test report
Photo- biological safety test report
Customers testimonials
Factory ISO certificate
Report of other type tests stipulated in the respective standards/codes.
Country of origin, Manufacturing works / factory details, premises & QA & QC
procedure, in house testing procedure, routine testing procedures and test reports,
testing equipment details are also being provided in order to ensure proper traceability
and quality assurance on each piece of the product being deliverd.

6.14. International INDEPENDENT LABORATORIES
For the specified requirements of type tests and type test reports by an independent
authority/independent laboratory, the following laboratories shall be considered as independent
laboratories:
i)
KEMA Labs, Holland.
ii)
CESI Labs Italy
iii)
CRIEPI Labs, Japan.
iv)
Any laboratory accredited by EA (European Co-Operation for Accreditation) or a
member thereof.
v)
Any laboratory accredited by ILAC (International Laboratory Accreditation
Cooperation) or member of thereof
vi)
Any laboratory accredited by IAF (International Accreditation Forum) or a member
thereof.
vii)
Any laboratory accredited by STL (short-circuit Testing liaison) or a member thereof.

7.

PRESHIMPMENT INSPECTION (WITNESSING OF FACTORY ACCEPTANCE TESTS

In order to ensure the genuineness of the lighting fixtures, Factory Acceptance Tests (FAT) as
stipulated in the relevant standards shall be witnessed by the personnel of the Employer and the
Consultants. All costs in connection with witnessing of the factory tests by the Employer and the
Engineer shall be borne by the Developer. These shall include the cost of air travel form Pakistan to
place of inspection/testing and back, hotel accommodation/boarding/lodging (as per actual), inland
transportation and daily allowance for inspection/testing to be conducted outside Pakistan.
7.1. Installation DETAILS
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When cables cross road, paved area or other services, they shall be laid in protective pipes of
required size. The pipe end after installation of cable shall be plugged to make them water tight by
means of bituminized hessian or equivalent material.
7.2. Standards FOR PVC PIPE/ACCESSORIES
The pipe/accessories shall be manufacture according to the standards as below.
PS 4607 Part-1: PVC CONDUITS AND ACCESSORIES (metric units)
BS3505:
PVC pipes and accessories
BS6099:
PVC conduits and accessories
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SCHEDULE OF TECHNICAL DATA TO BE FILLED IN FOR EVERY TYPE/MODEL & WATTAGE OF LED ROAD
LIGHTING FIXTURE AND SEALED BY THE MANUFACTURER- (MANDATORY)
DATA/PARAMETERS/VALUES TO BE FILLED IN
DESCRIPTION
BY THE BIDDER/MANUFACTURER
Make
Model
Country of Origin
Main applications
Wattage
Max. power consumption
IES Photometric File (Yes/No)
Materials and finishing
-Housing
-Gas kits type & characteristics
-Optics
-Glass Type
Dimensions (LxBxH)
Weight
Windage area
Classification code
-IP Rating for fixture
-IP Rating for Gear compartment
-IK Classification
-Class
Color & material
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DATA/PARAMETERS/VALUES TO BE FILLED IN
BY THE BIDDER/MANUFACTURER

- Frame
-Hinge
- Clip
-Canopy
Installation
Maintenance
LED Chip Make, model & country of origin
CREE (Yes/No)
NICHIA (Yes/No)
OSRAM (Yes/No)
PHILIPS LUMILED (Yes/No)
OR EQUIVALENT
(Duly type tested as specified and in full
conformance to the technical
requirements/specifications).
LED Colour consistency (SDCM ) Limits in %
Optic
Narrow Beam
Medium Beam
Wide Beam
LED Driver/Electronic Control Gear Make,
model & country of origin
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DATA/PARAMETERS/VALUES TO BE FILLED IN
BY THE BIDDER/MANUFACTURER

Harvard (Yes/No)
TCI (Yes/No)
Philips(Yes/No)
Lumotech (Yes/No)
Vossloh schwabe (Yes/No)
Lightech (Yes/No)
OR EQUIVALENT
(Duly type tested as specified and in full
conformance to the technical
requirements/specifications).
Optical cover
Line Voltage
Mains voltage performance (AC)
Min. Mains voltage operational
Power Factor
- At Normal Power
- At Dim levels
Surge protection
- Differential Mode
- Common Mode
Earth leakage current [Max.]
Light source
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DATA/PARAMETERS/VALUES TO BE FILLED IN
BY THE BIDDER/MANUFACTURER

LED driving currents
System efficacy
System lumen output
Optics LOR (Light Output Ratio)
CRI (Colour Rendering Index)
Colour temperature as per ANSI C78.377A
Ta
Lifetime: Ta = 35°C @LM70
Connector type & make
Cable gland types & make
Wire isolation (All wires are to be isolated
singly)

Energy Saving Options
Dimming options
-Programmable
-No of Dimming levels
-Wattage @ different Dimming Levels
Warranty
- Fixture
-Driver
- LED
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DATA/PARAMETERS/VALUES TO BE FILLED IN
BY THE BIDDER/MANUFACTURER

Future Upgrades and compatibility
Certifications and Type Test reports
FACTORY ISO CERTIFICATIONS
ISO 9000
Type Test Enclosed (Yes/No)
ISO 14000
Type Test Enclosed (Yes/No)
ISO 18000
Type Test Enclosed (Yes/No)

Fixture
IEC 60588-1-2-3
Type Test Enclosed (Yes/No)
Type Testing Agency
Photo biological Safety tests-IEC 62471
Type Testing Agency
Type Test Enclosed (Yes/No)
General & Safety Requirements EN 61347-1
Type Test Enclosed (Yes/No)
Type Testing Agency
LED Modules-Requirements of AC or DC
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DATA/PARAMETERS/VALUES TO BE FILLED IN
BY THE BIDDER/MANUFACTURER

supplied electronic control gear –
EN 61347-2-13
Type Testing Agency
Type Test Enclosed (Yes/No)
LED Modules performance requirements- AC or
DC supplied electronic control gear - EN 62384
Type Testing Agency
Type Test Enclosed (Yes/No)

Limits and methods of radio disturbance
characteristics of electrical lighting EN 55015 :
2006 and 2007
Type Testing Agency
Equipment for general lighting purpose EMC
immunity requirements EN 61547 : 1995 / +A1 :
2000
Type Testing Agency
Limitation of harmonic current emission EN
61000-3-2 : 2006 – Limitation of harmonic
current emission
Type Testing Agency
Limitation of voltage fluctuation and flicker EN
61000-3-3 : 2008
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DATA/PARAMETERS/VALUES TO BE FILLED IN
BY THE BIDDER/MANUFACTURER

Type Testing Agency
LM-79 test report for each of the fixture
type/wattage being offered.
Type Testing Agency
Type Test Enclosed (Yes/No)
LM-80 test report of LED used
Type Testing Agency
Type Test Enclosed (Yes/No)
LM-82-12- Approved method of measuring LPW
@ 50oC (test report) of the fixture type/wattage
being offered
Type Testing Agency
Type Test Enclosed (Yes/No)
Thermal management test report (UL 1598) of
the fixture type/wattage being offered
Type Testing Agency
Type Test Enclosed (Yes/No)
EN 62493- Test report
Type Testing Agency
Type Test Enclosed (Yes/No)
IK rating test report
Type Testing Agency
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DATA/PARAMETERS/VALUES TO BE FILLED IN
BY THE BIDDER/MANUFACTURER

Type Test Enclosed (Yes/No)
Lumen depreciation test report at 1000, 2000,
3000, and 6000 burning hrs
Type Testing Agency
Type Test Enclosed (Yes/No)
Vibration test report
Type Testing Agency
Type Test Enclosed (Yes/No)
EMC test report
Type Testing Agency
Type Test Enclosed (Yes/No)
Salt spray test report
Type Testing Agency
Type Test Enclosed (Yes/No)
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POLES FOR ROAD LIGHTING

8.1. Description
These shall be manufactured generally in accordance with the latest edition of BS EN 40-2:2004 &
BS EN 40-5:2002. The base plates and bracket arms (Single or Double) shall be manufactured as
separate units and suitable for mounting or fixing on to the poles.
The galvanized Iron poles shall be of mild steel as shown on drawing from base plate to luminaire
connection, well-proportioned and neatly finished. The height of the pole from the centre line of
the spigot for luminaire connection to the ground line and out-reach of each arm from the vertical
centre line of the pole to the tip of the spigot for luminaire attachment shall be as shown on
drawing. Approval of the Consultant shall be obtained before ordering the poles for manufacturing.
8.2. Applicable STANDARDS/CODES
The latest editions of the following standards/codes shall be applicable to the material specified
within the scope of this Section:
BS 5649

-

Specifications for lighting columns

NV 65

-

Specifications for lighting columns

CM 66

-

Specifications for lighting columns

XP P 97 406-1

-

Specifications for lighting columns

ASTM A36

-

Steel for pole and Base plate

ASTM A307

-

Anchor Bolts

BS EN ISO 1461

-

Galvanization

ASTM A123 & A385

-

Galvanization

8.3. Poles AND BRACKETS
Pole for road lights shall be both single and double bracket type and shall be fabricated from 4 to 6
mm thick MS sheet.
(a) The poles shall be suitably designed for ground mounting. The J-bolt size shall be of 25mm
diameter and of galvanized stainless steel grade SS 316. Each individual J-bolt shall be complete
with washers and nuts (the quantity of J-bolt shall be recommended by the pole
manufacturer/supplier).
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(b) Mounting details including all data, calculations, imposed loads and forces and dimensional
drawings for the foundations required for the poles shall be endorsed by a registered Structural
Professional Engineer.
(c) The soil bearing capacity at the site shall be ascertained so that the foundations can be correctly
designed.
(d) Poles shall be made in such a way that only one (1) sheet of steel plate is used to form an
octagonal/tubular pole. Welding shall be carried out along one edge of the poles only.
(e) Poles seam welding shall comply with the latest edition of EN 1011-2 by automatic continuous
welding process.
(f) As bitumen coating shall be applied internally and externally to the base section of the poles,
extra care shall be taken during the transportation and storage to prevent the poles from being
dirtied by the bitumen coating. The poles shall be packed for transportation and storage in such a
way that the clean galvanized surfaces are not side-by-side, below or above the bitumen coating.
Wrapping of the bitumen portion with newspapers is not acceptable, as the removal of the latter
will pose a problem. The protection of the bitumen from smearing the non-bitumen part of the
poles shall be such that it could be easily removed during erection.
(g) The material used for strapping the poles together during the delivery shall be of non-rust type.
This is to prevent rust from appearing at the straps due to weather if stored for a long period.
8.4. Warranty:
The Developer shall provide the written warranty of poles for the period of minimum 10 years
against corrosion and other factors that may cause damage to the pole against moisture/humidity
etc.
8.5. Material REQUIREMENTS
The pole (vertical portion) along with base plate shall preferably be in one piece. But if
manufacturing in one length is not possible, it can be in two or three pieces with force fit lap joint.
The steel poles after fabrication shall be galvanized by hot dip process both in and outside as per
BS-729. Hot Dip Galvanizing shall be carried out after removing grease, burs and slag etc. so that
zinc coating is adherent, dense, smooth, continuous and uniform. The steel used in the
manufacture of poles shall be made by open hearth or electric furnace process.
The Developer shall ensure before placing of order that the firm has adequate facility for hot dip
galvanizing process as per standard practice.
The steel for poles shall have the following requirements:
Tensile Strength
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39.9 kg/mm2
56.3 kg/mm2
24.7 kg/mm2

Elongation
For a 200 mm sample:
=
20% min.
The straight portion of the pole shall be truly vertical and no deviation more than 100 mm in
the entire length shall be accepted.
Other tolerances shall be as follows:
Outside diameter
=
+1%
Wall thickness
=
+10%
Overall Length of pole
=
+0.5%
Weight
=
-0.3%
+Not Limited

The pole and the bracket shall be so designed that when subjected to wind at a velocity of 160
km/hour on the full projected area of pole, bracket and the luminaire; a factor of safety of 3 on
minimum tensile strength of the material shall be obained. In addition, the temparary horizantal
deflections at the luminaire position shall not exceed 1/40 of the length of the pole above ground
at aforementioned wind velocity.
IMPORTANT: Adequate arrangements shall be made to restrict bracket to rotate around the axis
of pole at aforementioned wind velocity.
The poles shall have a base compatment, designed to accommodate a loop-in services cutout for 4
cores PVC/SWA/PVC cable of given sizes. An 8 mm stainless steel stud complete withd nut and
washers shall be provided in the base compartment of the pole for earthing purpose.
The edges of the door opeinng on the pole shall be reinforecd with a 10 mm thick M.S sequare bar
to reinstate the sterngth of this location. The opening cover shall consist of waterproof hinged door
with rubber gasket. The door shall be provided with heavy duty non-rusting lock .
8.6. Construction REQUITEMENTS
Lighting poles shall be handled/trasported and erected in such a way so as to avoid any damage.
Any damage to pole or galvanizing shall be made good to the scatisfaction of the Engineer.The
lighting poles shall be stored clear of soil, ground water or other rust producing materials. The fixing
of poles shall be carried out in accodance with manufacturer’s instructions and good engineering
practice.
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The poles shall be erected in a true vertical position. The Developer shall be responsible until
completion of the maintance period for correcting the alignment of any pole/bracket from its
orignal position except where it is due to vehicle impact.
Where lighting poles are to be installed in the vicinity of overhead power lines, the Developer shall
inform the Engineer and act as directed by him. Developer shall number all the poleswith high
quality paint using stencil of 50 mm high lettering. The numbering shall be at 1200 mm from the
bottorn of pole towards the road . The numbering shall be in a manner as directed by the Engineer.
Earth backfill around pole foundation, shall be done in 150 mm thick layers and shall be well
rammed and compacted to provide full lateral support.
8.7. Pole internal wiring

(a) An adequate length of PVC/PVC sheath cable, 3-core, 2.5

rated at 450 / 750 Volts, shall be

provided for the connection between the fuse cut-out unit and the Light Fixture. The cables shall be
properly supported to prevent undue strain on the cable terminations. The cable color
identification shall comply with the latest Standards
(b) The cables used shall be manufactured to the latest edition of IEC 60502-1.

8.8. Data To Be Submitted

Before manufacturing, the Developer shall provide th following data.
High Mast/ Lighting Poles
•
•
•
•
•
•
•

Manufactures
Country of origin
Type with manufactruer’s catalogue and desciptive leaflet
Details of construction with detailed specifications of material used for Column and holding
down bolts
Calculation showing details of stresses under maximum wind loading and gusting
Calculations and sizes fo necessary concrete support bases
Design calculation sheets for the poles from manufacture shall also be submitted by the
Developer to show that poles/foundations are safe for all specified stresses

8.9. TESTING OF ROAD LIGHT POLES
General

The poles shall be tested and results recorded for each test by the manufacturer in the presensce of
an authorized representative of the owner or Engineer as stated below.
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Inspection
The material, weight and dimensions of poles as specified shall be certified by the manufacturer.
The Poles shall be inspected and in case being found below the limits of tolerance as
aforementioned, shall be rejected.
Loading Test
The poles shall be cantilivered horizontally and ragidly supported at base plate and loads applied at
right angle to axis of the pole at some distance from top. The test items shall be as follows:
• Deflection test
• Permanent set test and Breaking Load Test
Sample comprising four poles shall be selected random out of each lot 50 and subjected to
deflection test. One pole per 250 shall be tested for permanent set test and breaking load test.
When the poles in Tender are limited in number, the manufacturer may avoid deflection,
permanents set and breaking load test and supply results of tests already done for prototpye
testing on such poles or supply calculation based results.
Galvanizing
Weight, uniformity of coating and other requirments shall be strictly inspected in accordance with
BS-729 or other relevant international standards.
Service Cutouts
Each pole shall be provided with a waterproof and dust tight loop-in-service cutout accommodated
in the base compartment of the pole.
The junction box shall comprise one (1) 6 A MCB single arm poles and two (2) 6 A MCBs for double
arm poles ( all MCBs shall be capable of operating at 55º C ), a solid neutral link and earthing
terminal. It shall incoporate arrangements for looping “IN” and “OUT” for 4 core upto 70 mm²
PVC/SWA/PVC cable having copper conductor. The earth terminals, nuts and washers shall be
adequately sized to take the earth continuity conductor with tight connections.
Dimensional drawing and details of the junction cutout box of pole shall be submitted for approval
of the Engineer.
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SPECIFICATIONS
INFORMATION AND COMMUNICATIONS TECHNOLOGY (ICT)
GIGABIT CAPABLE PASSIVE OPTICAL NETWORK (GPON)
1. GENERAL:
The system shall adhere to the standard ITU G.984.1. It describes a flexible optical fiber access
network capable of supporting the bandwidth requirements of infrastructure services and covers
systems.

2. STANDARDS:
Following ITU standards shall be used as recommendation for the system
[ITU-T G.652]

Recommendation ITU-T G.652 (2003), Characteristics of a singlemode optical fiber cable.

[ITU-T G.808.1]

Recommendation ITU-T G.808.1 (2006), Generic protection switching
– Linear trail and subnetwork protection.

[ITU-T G.902]

Recommendation ITU-T G.902 (1995), Framework Recommendation on
Functional access networks (AN) – Architecture and functions, access types,
Management and service node aspects.

[ITU-T G.982]

Recommendation ITU-T G.982 (1996), Optical access networks to
support services up to the ISDN primary rate or equivalent bit rates.

[ITU-T G.983.1]

Recommendation ITU-T G.983.1 (1998), Broadband optical access
systems based on Passive Optical Networks (PON).

[ITU-T G.983.2]

Recommendation ITU-T G.983.2 (2002), ONT management and
control interface specification for B-PON.

[ITU-T G.983.3]

Recommendation ITU-T G.983.3 (2001), A broadband optical access
system with increased service capability by wavelength allocation.

[ITU-T G.984.2]

Recommendation ITU-T G.984.2 (2003), Gigabit-capable Passive
Optical Networks (GPON): Physical Media Dependent (PMD) layer
specification.

[ITU-T G.984.3]

Recommendation ITU-T G.984.3 (2008), Gigabit-capable Passive
Optical Networks (GPON): Transmission convergence layer
specification.
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[ITU-T G.984.4]

Recommendation ITU-T G.984.4 (2008), Gigabit-capable Passive
Optical Networks (GPON): ONT management and control interface
specification.

[ITU-T G.984.5]

Recommendation ITU-T G.984.5 (2007), Gigabit-capable Passive
Optical Networks (GPON): Enhancement band.

[ITU-T I.112]

Recommendation ITU-T I.112 (1993), Vocabulary of terms for ISDNs.

3. DEFINITIONS:
1. Adaptation function (AF): AF is additional equipment and/or function to change an
ONT/ONU subscriber-side interface into the UNI. Functions of AF depend on the
ONT/ONU subscriber-side interface and UNI interface. AF is also used to change an OLT
network interface into the SNI interface that is required by an operator.
2. Differential fiber distance: An OLT is connected to several ONU/ONTs. The differential
fiber distance is the difference in the distance between the nearest and furthest ONU/ONT
from the OLT.
3. Logical reach: Logical reach is defined as the maximum distance that can be achieved
for a particular transmission system, regardless of the optical budget.
4. Mean signal transfer delay: The mean signal transfer delay is the average of the
upstream and downstream delay values between reference points; this value is
determined by measuring round-trip delay and then dividing by 2.
5. Optical access network (OAN): The OAN is the set of access links sharing the same
network-side interfaces and supported by optical access transmission systems. The OAN
may include a number of ODNs connected to the same OLT.
6. Optical distribution network (ODN): In the PON context, a tree of optical fibers in the
access network, supplemented with power or wavelength splitters, filters or other passive
optical devices.
7. Optical line termination (OLT): A device that terminates the common (root) endpoint of
an ODN, implements a PON protocol, such as that defined by [ITU-T G.984], and adapts
PON PDUs for uplink communications over the provider service interface. The OLT
provides management and maintenance functions for the subtended ODN and ONUs.
8. Optical network termination (ONT): A single subscriber device that terminates any one
of the distributed (leaf) endpoints of an ODN, implements a PON protocol, and adapts
PON PDUs to subscriber service interfaces. An ONT is a special case of an ONU.
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9. Optical network unit (ONU): A generic term denoting a device that terminates any one
of the distributed (leaf) endpoints of an ODN, implements a PON protocol, and adapts
PON PDUs to subscriber service interfaces. In some contexts, an ONU implies a multiplesubscriber device.
10. Physical reach: Physical reach is defined as the maximum physical distance that can be
achieved for a particular transmission system.
11. Service: Service is defined as a network service required by operators. Service is
described by a name that is clearly recognized by everyone, regardless of whether it is a
frame structure name or a general name.
4. ABBREVIATIONS AND ACRONYMS
AF

Adaptation Function

BRI
DSL
FTTB

Basic Rate Interface
Digital Subscriber line
Fiber to the Building

FTTH
FTTC
FTTCab
LT
MDU
NT
OAM
OAN
ONT
ODN
OLT
ONU
OpS
PDH
PRI
PON
POTS
PSTN
SDH
SN
SNI
TC
VOD
WDM

Fiber to the Home
Fiber to the Curb
Fiber to the Cabinet
Line Terminal
Multi Dwelling Unit
Network Transmission
Operation, Administration and Maintenance
Optical Access Network
Optical Network Termination
Optical Distribution Network
Optical Line Termination
Optical Network Unit
Operation Systems
Plesiochronous Digital Hierarchy
Primary Rate Interface
Passive Optical Network
Plain Old Telephone Service
Public Switched Telephone Network
Synchronous Digital Hierarchy
Serial Number
Service Node Interface
Transmission Convergence
Video On Demand
Wavelength Division Multiplexing
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5. NETWORK ARCHITECTURE
The optical section of a local access network system can be either active or passive and its
architecture can be either point-to-point or point-to-multipoint. The optical access network (OAN)
is common to all architectures, hence the commonality of this system has the potential to generate
large worldwide volumes.
6. FTTB Scheme:
The FTTB scenario is divided into two scenarios, one for multi-dwelling units (MDUs) and the
other for businesses. Each scenario has the following service categories.

6.1.

FTTB for MDU:

1. Asymmetric broadband services (e.g., digital broadcast services, VOD, file download,
etc.).
2. Symmetric broadband services (e.g., content broadcast, e-mail, file exchange, distance
learning, telemedicine, online-gaming, etc.).
3. POTS and ISDN. The access network must be able to provide, in a flexible way, narrowband telephone services with appropriate timing for the introduction.

6.2.

FTTB for Business:

1. Symmetric broadband services (e.g., group software, content broadcast, e-mail, file
exchange, etc.).
2. POTS and ISDN. The access network must be able to provide, in a flexible way, narrowband telephone services with the appropriate timing for the introduction.
3. Private line services. The access network must be able to provide, in a flexible way, private
line services at several rates.

6.3.

FTTC and FTTCab:

Within this scenario, the following service categories have been considered:
1. Asymmetric broadband services (e.g., digital broadcast services, VOD, file download,
online-gaming, etc.).
2. Symmetric broadband services (e.g., content broadcast, e-mail, file exchange, distance
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learning, telemedicine, etc.).
3. POTS and ISDN. The access network must be able to provide, in a flexible way, narrowband telephone services with the appropriate timing for the introduction.
4. xDSL backhaul

6.4.

FTTH:

Within this scenario, the following service categories have been considered:
1. Asymmetric broadband services (e.g., digital broadcast services, VOD, file download,
etc.).
2. Symmetric broadband services (e.g., content broadcast, e-mail, file exchange, distance
learning, telemedicine, online-gaming, etc.).
3. POTS and ISDN. The access network must be able to provide, in a flexible way, narrowband telephone services with the appropriate timing for the introduction.
7. CONFIGURATION
The interface at reference points S/R and R/S is defined as IFPON. This is a PON-specific
interface that supports all the protocol elements necessary to allow transmission between OLT
and ONUs.
8. SERVICES, USER NETWORK INTERFACE AND SERVICE NODE INTERFACE
8.1.

Services

GPON is required to support all currently known services and new services being discussed for
DSEZ subscribers and business customers, because of such a broadband capability.
What specific services should be provided is clearer to some operators than to others and
depends heavily on the particular regulatory conditions of each operator's markets, as well as on
the market's own potential. How these services are delivered in a cost-effective way is a function
not only of legal conditions, but also of factors including existing telecommunication infrastructure,
dwelling distribution and business customer’s mix.

8.2.

User Network Interface And Service Node Interface

ONU/ONT has UNI, as well as OLT, has an SNI. UNI/SNI depends on which services are provided
by the service operator.
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9. BIT RATE
Basically, GPON aims at transmission speeds greater than or equal to 1.2 Gbit/s. Accordingly,
GPON identifies two transmission speed combinations as follows:
•
•

1.2 Gbit/s up, 2.4 Gbit/s down;
2.4 Gbit/s up, 2.4 Gbit/s down.

The most important bit rate is 1.2 Gbit/s up, 2.4 Gbit/s down, constituting nearly all of the deployed
and planned deployment of the GPON systems.
10. LOGICAL REACH
Logical reach is the maximum distance between ONU/ONT and OLT except for the limitation of
the physical layer. In GPON, the maximum logical reach is defined as DSEZ area.
11. PHYSICAL REACH
Physical reach is the maximum physical distance between the ONU/ONT and the OLT. In GPON,
two options are defined for the physical reach: area define for DSEZ. It is assumed that maximum
distance over which FP-LD can be used in the ONU for high bit rates such as 1.25 Gbit/s or above.
12. DIFFERENTIAL FIBER DISTANCE
In GPON, the maximum differential fiber distance is 20 km. This affects the size of the ranging
window and provides compliance with [ITU-T G.983.1].
13. MAXIMUM MEAN SIGNAL TRANSFER DELAY
GPON must accommodate services that require a maximum mean signal transfer delay of 1.5
ms.
Specifically, GPON system must have a maximum mean signal transfer delay time of less than
1.5 ms between T-V (or (a)-V, depending on the operator's preference). See clause 12 of [ITU-T
G.982]. Delays introduced by the adaptation functions such as circuit emulation are not included
in this value.
Although a section of the delay measurement is T-V for FTTH system, or (a)-V for the other
application in [ITU-T G.982], in a GPON system the reference points are not restricted by the
system configuration.
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14. SPLIT RATIO
Basically, the larger the split ratio is for GPON, the more attractive it is for operators. However, a
larger split ratio implies greater optical splitting which creates the need for an increased power
budget to support the physical reach.
Split ratios of up to 1:64 are realistic for the physical layer, given current technology. However,
anticipating the continued evolution of optical modules, the TC layer must consider split ratios up
to 1:128.
15. SERVICE OVERLAY
An overlay wavelength may be used to provide enhanced services to the subscriber. Accordingly,
GPON must vacate the Enhancement Band defined in [ITU-T G.983.3].
16. PROTECTION ON THE PON SECTION
From the viewpoint of administration of the access network, the protection architecture of GPON
is considered to enhance the reliability of the access networks. However, protection shall be
considered as an optional mechanism because its implementation depends on the realization of
economical systems. Further information on protection switching can be found in [ITU-T G.808.1].
16.1.

Possible Switching Types

There are two types of protection switching, both of which are analogous to those of SDH systems:
i)

Automatic switching;

ii)

Forced switching.

The first type is triggered by fault detection, such as loss of signal, loss of frame, signal degrade
(BER becomes worse than the predetermined threshold), and so on. The second type is activated
by administrative events, such as fiber rerouting, fiber replacement, etc. Both types should be
possible in a GPON system, if required, even though they are optional functions. The switching
mechanism is generally realized by the OAM function, therefore, the required OAM information
field should be reserved in the OAM frame.

The relevant part of the protection in the GPON system in this scheme should be a part of the
protection between the ODN interface in the OLT and the ODN interface in the ONU via the ODN,
excluding the SNI redundancy in the OLT. The relevant part of the protection in the GPON system
should be a part of the protection between the ODN interface in the ONU and each ODN interface
in the two OLTs via the ODN, plus the signaling required to implement protection functions
upstream from the SNI.
16.2 Possible Duplex GPON Configuration and Characteristics
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The control protocols for each configuration should be specified independently from one another.
No switching protocol is required since the switching is carried out only in the OLT.

16.2. Configuration Examples
Type A: A deprecated configuration that duplicated only the optical fibers.
Type B: The second configuration (Figure 4a) doubles the OLTs and the optical fibers between
the OLTs and the optical splitter, and the splitter has two input/output ports on the OLT side. This
configuration reduces the cost of duplexing the ONUs, although only the OLT side can be
recovered.
Type C: The third configuration (Figure 4b) doubles not only the OLT side facilities but also the
ONU side. In this configuration, recovery from failure at any point is possible by switching to the
standby facilities. Therefore, the full duplex cost enables high reliability.
Type D: A deprecated configuration that allowed the mixing of duplicated and non-duplicated
ONUs, essentially providing a combination of types B and C protection.
Note that in both of these types of protection schemes, the PON line terminations do not need to
reside in a single OLT equipment. In fact, they may be located in physically diverse locations (dual
parenting).
16.2.1. Characteristics
Type B: This configuration requires cold standby of the spare circuit in the OLT side. In this case,
signal loss or even frame loss is, in general, inevitable in the switching period. However, all the
connections supported between the service node and the terminal equipment should be held after
this switching.

Type C: In this case, the hot standby of the spare receiver circuits is possible in both ONU and
OLT sides. In addition, hitless switching (without frame loss) is also possible in this configuration.
16.2.2. Requirements
1. The protection switching function should be optional.
2. Both automatic protection switching and forced switching are
possible in the GPON system, if required, even though they are
optional functions.
3. All the configuration examples of clause 14.2 will be possible, even though they are
optional functions.
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4. The switching mechanism is generally realized by the OAM function, therefore, the
required OAM information field must be reserved in the OAM frame.
5. All the connections supported between the service node and the terminal equipment
should be held after switching.

Regarding the last requirement, one implementation of the POTS service node (exchange)
requires the frame loss period to be less than 120 ms. if the frame loss period becomes longer
than that, the service node disconnects the call, and the call set-up is required again after the
protection switching. Since GPON supports the emulation of conventional services, such as
POTS and ISDN, this value should be taken into consideration.
T1 and E1 services require 50 ms protection times, so for these services to be provided as
protected, the GPON should support 50 ms protection times.
16.3. REQUIRED INFORMATION FIELDS FOR OAM FLAME
Protection switching requires less than ten codes to be used for both upstream and downstream,
which will be realized by the field of the OAM frame. The field mapping of the OAM frame for the
protection will be required to be defined.
16.3.1. SECURITY
Due to the multicast nature of the PON, GPON needs a security mechanism adapting the following
requirements:
1.

To prevent other users from easily decoding the downstream data.

2.
3.

To prevent other users from masquerading as another ONU/ONT or user.
To allow cost-effective implementation.
17. QUALITY ASSURANCE:

Manufacturer's Qualifications: Firms regularly engaged in manufacture of signal transmission
media and accessories of types required, whose products have been in satisfactory use in similar
service for not less than 5 years.
Installer's Qualifications: Firms with at least 5 years of successful installation experience with
projects utilizing systems and equipment similar to that required for this project.
Co-ordinate with other electrical work including wires/cables, electrical boxes and fittings, and
raceways, to properly interface installation of data system with other work.
Sequence installation of system with other work to minimize possibility of damage and soiling
during remainder of construction.
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18. SUBMITTAL:
Product Data: Submit manufacturer's data on signal transmission media and components.
Shop Drawings: Submit layout drawings of telephone cable distribution system and accessories.
Wiring Diagrams: Submit data transmission wiring diagrams for overall system.

13 | P a g e
Technical Specifications

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

ANNEXURE – 10.7 (B)
CCTV
TECHNICAL SPECIFICATION

1|P a g e

Technical Specifications

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

CCTV
TECHNICAL SPECIFICATION

2|P a g e

Technical Specifications

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH
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CLOSED CIRCUIT TELEVISION SURVEILLANCE
1.0

GENERAL

1.1

REFERENCE
Conform to General Requirements for Electrical Services of Division Sixteen.

1.2

DESCRIPTION OF WORKS

1.2.1

Developer shall allow for the supply, installation, testing and commissioning of the complete IP
based CCTV system for internal and external surveillance.
The system shall be designed for ultimate reliability and maximum operating efficiency using only
the highest quality, fully field proven products.
The system components shall be of modular design to allow ease of installation, service, future
expansion, upgrades and addition to the system.
The system components shall have operating environments to allow complete functionality at a
temperature of 0 to 50 degree centigrade and a relative humidity of 90% (non-condensing).

1.3

SCOPE OF WORK
Provide complete closed circuit surveillance system including with centralized Monitoring Room
design and multiple surveillance points.
The IP based CCTV system shall provide visual images from the cameras located through out the
facility to the security control .The cameras shall be connected to switch and then to Network
Video Recorder.
The system shall consists of but not limited to the following:
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.

IP based Fixed dome cameras
IP based Wall Mounted
32” LCD monitor with PC work station
Network Video Recorder (NVRs) with storage media for 1 month recording.
Active Switches
Joy stick keyboard
All other related accessories and equipment including camera mounts, various camera
lenses, etc.
Accessories for interfacing with the building fire alarm system.
Video transmission / control cabling and linking cables
Power supplies as required to the various system components.
Latest release of multiuser version system software.
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Integration with Monitoring System via volt free contacts.
Any other requirement as per authority requirement.

The control room shall have a custom built control desk to accommodate the color LED monitors
and PC’s as well as all related accessories.
At the time of installation and commissioning the Developer shall provide all additional
components required to eliminate any noise and video signal attenuation problems found at site.
All specific CCTV camera locations shall be selected to provide a view of the maximum amount of
space.
Also minimum storage recording should be one month of all cameras.
All CCTV system equipment supplied shall be compatible to include similar characteristics of
bandwidth, impedance synchronization, polarity and sensitivity.
The system shall be an integrated CCTV control system based on an open protocol
communications network.
The works under this specification shall include all shop drawings and submittals as required for
the CCTV surveillance system. Further, the works shall include such items or details as testing,
adjusting, identification tags on equipment, training and manuals for operation, training and
maintenance of this system.
All CCTV equipment and components shall be capable of operating from a power source of 240
volts AC. Single phase. 50 Hz. unless noted otherwise. All components and equipment shall be
supplied with the appropriate power supply to operate from this voltage.
1.4

CODES AND STANDARDS
Local or International standards (Material & Design)
The following Codes and Standards to the extent specified herein, form a part of this
specification. When an edition date is not indicated for a code or Standard the latest edition
enforce at the time of proposal submitted shall apply.
Under writer laboratories listing or equally approved international listing laboratories.

1.5

SUBMITTALS

1.5.1

Developer shall submit all items in accordance with the requirements of Division 1, Submittals
and shall include but not be limited to the following:
A.

Model numbers of all components furnished on the job.

B.

Manufacturer’s original catalog and technical data sheets for all components.

C.

Input power requirements for all system components.

D.

Complete engineered drawings indicating:
1.

Manufacturer model numbers and specifications.
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Dimensions, layouts, installation details.
Point-to-point wiring diagrams for all system devices.
Termination details for all system devices.
Single-line system architecture drawings representing the entire system.
Interfaces with all sub-systems.

E.

Four (4) sets of the Manufacturer’s User’s Manuals and Installation Manuals.

F.

Course outlines for each of the end user training programs. The course outlines shall
include the course duration, location, pre-requisites, and a brief description of the
subject matter.
Sample for the proposed cameras.
Certificate for the country of origin.

G.
H.
2.0

PRODUCTS

2.1

SYSTEM DESCRIPTION
The IP based CCTV System main equipments shall be installed in the building Security room. All
the cameras in the building shall be connected via Ethernet Cat6 cable to the active switch and to
the NVR. The Workstations which has VMS video management software shall be connected to
the hard disk recorder transmitter for locally viewing the cameras. The Networked based system
that utilizes Local, Wide and Global Area Networks. It shall be capable of digitizing and
compressing PAL video and switching it to the Security room via a 100/1000BaseT Network.
The system have provision for remote Client which shall be able to remotely call up any camera
from the Switcher and display that requested video on the Workstation(client). In the event that
it is desirable to output a video signal to a Client's workstation, the requesting Client shall be able
to command a composite video output from the Client's workstation, which will be displayed on
an associated video monitor(s).

2.2

SYSTEM COMPONENTS

2.2.1

IP based Indoor Fixed Camera (Domes)
The camera shall be compact rugged, 1.3 Mega pixel 1/3 (3 to 12mm) varifocal lens & image sensor
format digital color having the horizontal resolution of 1280x720 TVL or above with outstanding
picture quality. The camera shall provide easy installation, digital signal processing, on screen
displays, superior picture quality reliability. The camera shall accept AC or DC POE type. The camera
shall provide auto-detection of lens type with lens wizard. The camera shall provide night sense
feature to extend the excellent sensitivity by a factor 3 in low light conditions.
The camera shall provide automatic sensing for tracking white balance. The camera shall support
bidirectional communication technology using standard video cable. The camera shall be line
locked to the power line zero crossing to ensure roll free vertical interval video switching and
recording.
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The rated voltage shall be 12VDC, 24 VAC 50 Hz and POE option. The operating temperature shall
be -20 to 50 degree Celsius. Humidity shall be 5 to 93% non-condensing. Shock resistance shall be
minimum 50 gm.
Signal to Noise Ratio
Electronic shutter

:
:

White Balance
Video output
Aperture correction
BLC
Synchronization

:
:
:
:
:

Video Compression
Networking
Viewing Requirement
Field Of View

:
:
:
:

Image Resolution

:

Audio Compression
Support Protocol
Data Storage
Low light Capabilities

:
:
:
:

Lens
Security

:
:

Users
Video Analytic

:
:

Imaging Device

:

Cabling type
Pan I/P
Alarm I/P
Alarm O/P
Service Port

:
:
:
:
:

50 dB
Automatic, 1/5 to 1 /132,000 sec.
CCIR, 1/60 to 1/150000 sec. (EIA)
Automatic sensing, (2500 – 9000K)
Composite video 1.0 Vp-p, 75 ohms.
Horizontal and vertical, symmetrical.
Center window weighting
Line Lock (When powered by AC only)
synchronizes the camera to
the power line
zero crossing for roll-free vertical interval
switching.
(When DC supply) Internal crystal.
H. 264, multicast streaming.
10/100/1000 Mbps gigabit Ethernet, RJ-45
ONVIF
24 to 65, 15 to 37, 28 to 75 (Horizontal, Vertical
& Diagonal)
Main stream 1280 x 720 @ 25/30 fps. Feature:
Extra stream shall be provided.
Built-in
TCP/IP, UDP, SMTP, UPNP, FTP, HTTP or etc.
Video or Snapshot. Built-in (Micro SD).
0.0013 Lux. Additional feature should be
removable IR cut filter mechanism for increased
sensitivity.
DC Iris.
Password protection, IP address filtering, user
access log.
10 Simultaneous users.
Adaptive motion analytic to intelligently detect
motion within the field of vision and trigger an
alarm. Also detects vehicles near sensitive areas
longer than the users define time. Also count
the objects that enter in a define zone. Also any
object placed in a define zone and then trigger
alarm. Cameras shall have maximum feature
which shall meet client’s requirements.
16:9 Aspect Ratio 1/3 inch, effect 4:3 Aspect
ratio 1280 x 720 @ 1.3 MP x1.
Cat-6
22 to 34 VAC 24 VAC nominal or POE.
10 VDC max, 75 mA max
0 to 15 VDC max, 75 mA.
External 3 Connection 2.5 m pwds.
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Certification
2.2.2

:

FCC, CE, UL/UL Listed.

Indoor Wall mounted Fixed Camera
The camera shall be compact weather proof, IP Speed Dome 36 x optical zoom format
digital color having the horizontal resolution of 12 x DIGITAL ZOOM (530) TVL or above with
outstanding picture quality. The camera shall provide easy installation, digital signal processing, on
screen displays, superior picture quality reliability. The camera shall accept AC or DC POE type. The
camera shall provide auto-detection of lens type with lens wizard. The camera shall provide night
sense feature to extend the excellent sensitivity by a factor 3 in low light conditions.
The camera shall provide automatic sensing for tracking white balance. The camera shall support
bidirectional communication technology using Cat-6. The Cameras shall high speed pan up to
260°/sec and tilt up to 120°/sec. built-in web browsing.
The rated voltage shall be 12VDC, 24 VAC 50 Hz and POE option. The operating temperature shall
be -20 to 50 degree Celsius. Humidity shall be 5 to 93% non-condensing. Shock resistance shall be
minimum 50 gm.
Image Sensor
Signal to Noise Ratio
Electronic shutter

:
:
:

White Balance
Video output
Aperture correction
BLC
Synchronization

:
:
:
:
:

Video Compression
Networking
Viewing Requirement
Field Of View

:
:
:
:

Resolution
Sensor Element
Lens Type
Focal Length
Illumination
Pan Range
Preset Point/ Tour
Focus
Video Capture
MJPEG
Image Frame rate
2 way audio

:
:
:
:
:
:
:
:
:
:
:
:

¼” CCD
50 dB
Automatic, 1/5 to 1 /132,000 sec.
CCIR, 1/60 to
1/150000 sec. (EIA)
Automatic sensing, (2500 – 9000K)
Composite video 1.0 Vp-p, 75 ohms.
Horizontal and vertical, symmetrical.
Center window weighting
Line Lock (When powered by AC only)
synchronizes the camera to the power line zero
crossing for roll-free vertical interval switching.
(When DC supply) Internal crystal.
H. 264, multicast streaming.
10/100/1000 Mbps gigabit Ethernet, RJ-45
ONVIF
24 to 65, 15 to 37, 28 to 75 (Horizontal, Vertical
&
Diagonal)
530 TVL
PAL 752 (H) x 582 (V)
36 x optical zoom, 12 x digital zoom.
F1.6 ≈r 3.8 f=3.4≈122.4mm.
1.4 lux /0.01 lux.
On 360° Continuous, Speed 0.5 or 260°/sec.
32 Preset, 16 Camera tour.
Auto/manual.
H.264,4CIF/CIF/QCIF
4CIF/CIF/QCIF
30 fps (N), 25 fps (P) for all resolution.
Simplex/Duplex 2 way audio.
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Lan port
:
RJ45 Connector, 10/100 M auto.
Alarm/out
:
Dry contact or relay output standard.
RS 485
:
For external keyboard.
Audio In/Out
:
Microphone in/out.
Video Out
:
1.0 Vp-p/75Ώ Bnc optional.
Motion Detection
:
1.5 Zone.
OS
:
Windows based.
Security
:
Password protection.
Certification
:
FCC, CE, UL
Housing
: Provide IP66 rated enclosures for all outdoor cameras
2.2.3

IP Video Management Systems (VMS):
A.
IP VMS shall support minimum 100 channel IP based Also the direct analog cameras.
B.
IP VMS shall provide 6 to 10 Mbps for recording of analog and IP video stream, play back
and export.
C.
IP VMS shall support recording of H.264, JPEG, and MPEG-4 IP Stream.
D.
IP VMS shall support third party H.264 Megapixel video stream up to 10Mps resolution
with total system throughout recording of all IP & analog streams, playback and export.
E.
The IP VMS shall have fully open architecture with support for both IP Specific Cameras
and as well as ONVIF Compliance.
F.
The VMS shall support 0.264 compression, CIF 4CIF resolution at maximum 100 IPS,
16audio input and RS422/485 PT2 Control with supplied system/ third party compatible
protocol.
G.
VMS shall support unlimited no’s of system connected over network. Each system shall
contain 516GB min network ports, one for IP Camera/Encoder data, 1 for client
computer access.
H.
VMS shall view, managed, & playback through single user interface simultaneously with
other compatible VMS through supplied PC Server & PC Client Software.

2.2.4

HARDWARE:
A.
The VMS server shall operate on 2nd generation Intel® Core i7 processor and 8 GB of
Ram or approved equivalent.
B.
VMS server shall utilize windows 7” ultimate 64 bit operating system or windows based
equivalent operating system. But it should not lesser than windows 7 ultimate.
C.
VMS server shall have internal DVD +RW
D.
VMS server shall have two DV1-D ports.
E.
VMS server shall have expansions of IP video channel capacity through a licensing
without any modification in hardware.
F.
VMS server shall support multiple make/models of IP Camera and encoders including
third party manufacturer.
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VMS server shall also support audio recording in addition to third party manufacturer’s
audio recording.
VMS server shall support recording the internal storage (Built-in) server with additional
storage utilize SCS1 attached HDD1 storage.
VMS server shall capable of continuous scheduled alarm/event and motion recording,
pre and post alarm recording also be available and full programmable on per channel
basis.
The VMS system shall allow archival of video data to computers or SAN storage devices
over a network connection with optional compatible archive utility. The archival
schedule shall be either automatic at user defined intervals or manual and shall be
configurable per connected per connected camera.
VMS shall indicate system performance.
RAIDS or NAS storage media built in an external shall be used. Minimum 16 TB built in
shall be required. Manufacture should submit the data storage calculation prior to
bidding.
System shall have 6, 3.5 inch drive and optical DVR ± RW.
System shall have PC1-E slots x 16 and PC1-E x 4.
Auxiliary interfaces shall be USB 2.0 and USB 3.0 ports.
100 to 240 VAC 50/60 Hz, Auto ranging.
The maximum frame per second for recording or storage shall be 15 fps. Supplier shall
be responsible for better resolution and good result.
The resolution or frame size is not less than 1280 x 720.
System should have recording capacity for 90 days recording of all cameras at 24 hours a
day.

CLIENT SOFTWARE
A.
The IP VMS shall be capable running client application.
B.
The minimum client hardware configuration shall be Intel core I7 with required graphic
cards.
C.
The memory shall be 4 GB or high.
D.
The system shall have optical drive like NVR +.
E.
The optical system shall be windows based XP professional or as engineer approved.
F.
The system shall have required accessories like connecting cables, programming,
hardware for rack mounting recovery disc etc.
G.
The client software shall include all licenses for any additional third party cameras. No
additional license cost shall be barred by client.
H.
The client software shall have capable for interface the multiple DVR or NVR platforms.
I.
The client system & software shall support minimum 20 to 25 cameras matrix on
required fps resolution. It is the suppliers’ responsibility to provide the better resolution
and performance.
J.
The client system & software shall provide live video review and record video view with
at least 1, 5, 15, 30, 60 or 90 minutes.
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The client system & software shall capable to selectable in-video PT2 control or
dashboard style control.
The system & software shall capable for video export to any accessible media like HDD,
DVD or network storage.
The system shall have alarm pop-up featured and playback active alarm. It shall have on
motion detection.
The system & software shall have capable for matrix functionality whereby cameras
sequences creating on monitor.

ELECTRICAL:
Input Voltage: 100-240 VAC, 50Hz, auto ranging

2.2.6

Cable
CCTV camera cable: Cat 6 ether net cables or suitable as per consultant’s approval.

3.0

EXECUTION

3.1

INSTALLATION
Location of the cameras shall be as per the detailed/proposed design and minimum Project
requirement.

3.2

TESTING AND COMMISSIONING
The Developer shall be responsible for testing and commissioning of the installation in
accordance with all applicable documents in the Contract set.

3.2.1

3.2.3

Testing shall be comprehensive and sufficient to demonstrate compliance with each
requirement and as per system manufacturer recommendations.
a proposed test plan shall be submitted to the CONSULTANT or Owner’s representative for
approval before commencement of final test.
Final tests shall be conducted in the presence of the CONSULTANT and Owner’s representative.

3.3

TRAINING AND INSTRUCTION

3.3.1

Operator training shall consist of a two days course conducted on-site by a factory trained
professional instructor. Training conducted by installers, technicians, or project managers is
unacceptable.
Training materials shall consist of the following:

3.2.2

3.3.2

A.
B.
C.

Formal course outline and agenda.
Operator training student guide for each student.
Hands-on practice with on-line equipment.
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D.

Written examinations.

The training course shall be a minimum of two continuous business days.
Additional equipment Video Imaging training sessions shall be made available to the
CONSULTANT/PROJECT MANAGER if necessary, at no additional cost.
3.4

WARRANTY

3.4.1

All equipment furnished under this contract hall be warranted for a period of twelve (12)
months from the date of final CONSULTANT acceptance of the system.
A.
B.

Respond to service requests on-site, if required.
Replace or repair defective components as required.
- End of Section -
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GAS SUPPLY SYSTEM
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions apply to this Section.
SUMMARY

A.

This Section includes the following for natural gas distribution outside the building:
1.
2.
3.
4.

B.

Related Sections include the following:
1.

1.3

Piping.
Valves.
Service regulators.
Service meters.

Division 15 Section "Fuel Gas Piping" of CSI (Construction Specification Institution)
format, for natural gas piping inside the building.

DEFINITIONS
A.

Gas Main: Utility's natural gas piping.

B.

Gas Distribution: Piping from gas main to individual service-meter assemblies.

C.

Service-Meter Assembly: Piping, valves, service regulator, service meter, and specialties.

D.

Point of Delivery: Piping outlet from service-meter assembly.

E.

Natural Gas Piping: Piping that conveys natural gas from point of delivery to natural gas
utilization devices inside the building.

F.

PE: Polyethylene plastic.

1.4

PERFORMANCE REQUIREMENTS
A.

Minimum Working-Pressure Ratings:
1.
2.
3.

Piping and Valves: [100 psig (690 kPa)] minimum, as per SSGC requirement.
Service Regulators: 100 psig (690 kPa)] minimum, as per SSGC requirement.
Service Meters: AS per SSGC requirements
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SUBMITTALS
A.

Product Data: For the following:
1.
2.
3.

PE pipe and fittings.
Valves.
Service regulators. Indicate pressure ratings and capacities.

B.

Shop Drawings: For natural gas service piping and service meter assembly. Include plans,
elevations, sections, details, and attachments to other work.

C.

Welding certificates.

D.

Field quality-control test reports.

E.

Operation and Maintenance Data: For the following natural gas distribution equipment
and accessories to include in emergency, operation, and maintenance manuals.
1.
2.
3.

1.6

Service regulators.
Service meters.
Earthquake valves.

QUALITY ASSURANCE
A.

NOTE: all work to be carried out as per SSGC rules and regulations.

B.

Product Options: Drawings indicate size, profiles, and dimensional requirements of
earthquake valves and are based on the specific system indicated. Refer to Division 1
Section "Product Requirements."

C.

Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel
Code: Section IX.

D.

Comply with requirements of utility supplying natural gas and with authorities having
jurisdiction for natural gas systems.

E.

Comply with [ANSI Z223.1 or NFPA 54] for materials, installation, testing, inspection, and
purging.

1.7

DELIVERY, STORAGE, AND HANDLING
A.

Handling Flammable Liquids: Remove and legally dispose of liquids from drips in existing
gas piping. Handle liquids to avoid spillage and ignition. Notify gas supplier. Do not leave
flammable liquids on premises overnight.

B.

Store PE pipes and valves protected from direct sunlight.

1.8

PROJECT CONDITIONS
A.

NOTE: all work to be carried out as per SSGC rules and regulations.
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B.

Perform site survey, research public utility records, and verify existing utility locations.
Contact utility-locating service for area where Project is located.

C.

Interruption of Existing Natural Gas Service: Do not interrupt natural gas service to
facilities occupied by Owner or others unless permitted by SSGC :

1.9

COORDINATION
A.

Coordinate connection to gas main with utility.

B.

Coordinate natural gas distribution with other utility Work.

PART 2 - PRODUCTS
2.1

PIPES AND FITTINGS
A.

PE Pipe: ASTM D 2513, SDR 11.
1.

B.

2.2

PE Fittings: ASTM D 2683, socket type or ASTM D 3261, butt type with dimensions
matching ASTM D 2513, SDR 11, PE pipe.

Transition Fittings: Manufactured pipe fitting with one PE pipe end for heat-fusion
connection to PE pipe and with one ASTM A 53/A 53M, Schedule 40, steel pipe end for
threaded connection to steel pipe.
JOINING MATERIALS

A.

2.3

Components, Tapes, Gaskets, and Bolts and Nuts:
recommended by piping manufacturer.

Suitable for natural gas and as

SHUTOFF VALVES
A.

Shutoff Valves, General: Manual operation, suitable for natural gas service, and with 250psig minimum working-pressure rating.

B.

Threaded Valves, NPS 1 (DN 25) and Smaller: Include listing by agency acceptable to
authorities having jurisdiction.

C.

Ball Valves: Bronze body, with chrome-plated brass ball; lever handle; and complying with
ASME B16.33, MSS SP-110, UL 842

2.4

SERVICE REGULATORS
A.

Description: Natural gas service regulator complying with ANSI B109.4 or DIR 006.3-listed
for service regulators.
1.

Construction: Single-stage, steel-jacketed, corrosion-resistant diaphragm type.
Include atmospheric vent and elevation compensator.
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NPS 2 (DN 50) and Smaller: Threaded.
NPS 2-1/2 (DN 65) and Larger: Flanged.

SERVICE METERS
A.

2.6

Service Meters, General: Gas meters and Pressure regulators as approved by SSGC.
CONCRETE BASES

A.

Description:
Precast concrete made of 3000-psi- (20.7-MPa-) minimum, 28-day
compressive strength reinforced concrete; at least 4 inches (100 mm) thick and 4 inches
(100 mm) larger in each dimension than supported item, unless otherwise indicated.

PART 3 - EXECUTION
3.1

EARTHWORK
A.

3.2

Refer to Division 2 Section "Earthwork" of CSI (Construction Specification Institution)
format, for excavating, trenching, and backfilling.
PREPARATION

A.

Close equipment shutoff valves before turning off gas to premises or piping section.

B.

Inspect natural gas piping according to fuel gas code to determine that natural gas
utilization devices are turned off in piping section affected.

C.

Comply with fuel gas code requirements for prevention of accidental ignition.

3.3

PIPING APPLICATIONS
A.

Flanges, unions, and transition and special fittings with pressure ratings same as or higher
than system pressure rating may be used, unless otherwise indicated.

B.

Aboveground Piping:
1.

2.
3.

NPS 2 (DN 50) and Smaller: Steel pipe, butt-welding-type fittings, and welded joints.
Joints for connection to threaded service regulators, service meters, and valves may
be threaded.
NPS 2 (DN 50) and Smaller: Steel pipe, malleable-iron fittings, and threaded joints.
NPS 2-1/2 (DN 65) and Larger: Steel pipe, butt-welding-type fittings, and welded
joints. Joints for connection to service regulators, service meters, and valves with
flanged connections may be flanged. Joints for connection to service regulators,
service meters, and valves with threaded connections NPS 2-1/2 to NPS 4 (DN 65 to
DN 100) may be threaded.

7|Page
Technical Specification

DHABEJI INDUSTRIAL ZONE

SEZMC – INVESTMENT DEPARTMENT
GOVERNMENT OF SINDH

C.

Underground Piping: PE pipe, PE fittings, and heat-fusion joints.

D.

Protective Conduit for Underground Piping: Steel pipe and threaded- or welding-type
fittings.

E.

Underground-to-Aboveground Piping Connections: Service-line riser.

F.

PE-to-Steel Piping Connections: Transition fitting.

3.4

VALVE APPLICATIONS
A.

Drawings indicate types of shutoff valves to be used. If specific types are not indicated, the
following requirements apply:
1.
2.

3.5

Connections to Existing Gas Piping: Use valve and fitting assemblies made for
tapping gas mains.
Underground: Use PE valves or as approved by SSGC.

PIPING INSTALLATION
A.

Install underground, natural gas distribution piping buried at least [36 inches (900 mm)]
below finished grade.

B.

Install underground, PE, natural gas distribution piping according to ASTM D 2774.

C.

Install underground, PE, natural gas distribution piping at entrance to and under part of
building in steel piping protective conduit that is vented to outside.

D.

Drips and Sediment Traps: Install drips at points where condensate may collect, including
service-meter outlets. Locate where readily accessible to permit cleaning and emptying.
Do not install where condensate would be subject to freezing.
1.

E.

3.6

Construct drips and sediment traps using tee fitting with bottom outlet plugged or
capped. Use nipple a minimum length of 3 pipe diameters, but not less than 3
inches (75 mm) long and same size as connected pipe. Install with space below
bottom of drip to remove plug or cap.

Terminate service-regulator horizontal vents or horizontal vent piping with reducing-elbow
fittings with large end as outlet. Install fitting outlet turned down with corrosion-resistant
insect screen in outlet.
SERVICE-METER ASSEMBLY INSTALLATION

A.

Install service-meter assemblies aboveground on concrete bases.

B.

Install metal shutoff valves upstream from service regulators. Shutoff valves are not
required at second regulators if two regulators are installed in series.

C.

Install service regulators with vent outlet horizontal or facing down. Install screen in outlet
if not integral with service regulator.
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D.

Install metal shutoff valves upstream from service meters. Install dielectric fittings
downstream from service meters. Refer to Division 2 Section "Piped Utilities -- Basic
Materials and Methods" for dielectric fittings.

E.

Install service meters downstream from pressure regulators.

F.

Install pressure-relief or pressure-limiting devices so they can be readily operated to
determine if devices are free of debris, tested to determine pressure at which they will
operate, and examined for leakage if closed.

3.7

VALVE INSTALLATION
A.

Install PE shutoff valves on branch connections to existing underground, natural gas
distribution piping. Install valves with valve boxes.

B.

Install metal shutoff valves on aboveground, natural gas distribution piping.

C.

Install earthquake valves aboveground, outside building, and according to listing
applications.

3.8

JOINT CONSTRUCTION
A.

3.9

Refer to Division 2 Section of CSI (Construction Specification Institution) format "Piped
Utilities -- Basic Materials and Methods" for basic piping joint construction.
CONNECTIONS

A.

Drawings indicate general arrangement of piping, fittings, and specialties.

B.

Connect gas distribution piping to natural gas source and extend to service-meter
assemblies and points indicated. Connect to building's natural gas piping if it is installed;
otherwise, terminate piping with caps, plugs, or flanges, as required for piping material.
Refer to Division 15 Section "Fuel Gas Piping" for natural gas piping inside the building.

C.

Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment having threaded pipe connection.

D.

Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment having flanged pipe connection.

E.

Connect to utility gas main according to utility's procedures and requirements.

F.

Install aboveground, natural gas distribution piping upstream from equipment shutoff
valves, electrically continuous, and bonded to grounding electrode according to NFPA 70.

G.

Do not use natural gas distribution piping as grounding electrode.
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LABELING AND IDENTIFYING
Equipment Nameplates and Signs:
Install engraved plastic-laminate equipment
nameplates and signs on or near each service regulator, service meter, and earthquake
valve.
1.

Text: In addition to identifying unit, distinguish between multiple units, inform
operator of operational requirements, indicate safety and emergency precautions,
and warn of hazards and improper operations.

B.

Refer to Division 2 Section "Piped Utilities -- Basic Materials and Methods" for equipment
nameplates and signs.

C.

Warning Tapes: Arrange for installation of continuous, underground, detectable warning
tape over natural gas distribution piping during backfilling of trenches for piping.

D.

Refer to Division 2 Section of CSI (Construction Specification Institution) format
"Earthwork" for warning tapes.

3.11

FIELD QUALITY CONTROL

A.

Test, inspect, and purge natural gas distribution according to requirements of fuel gas code
and utility.

B.

Repair leaks and defective valves and specialties and retest system until no leaks exist.

C.

Report results in writing.

D.

Verify correct pressure settings for service regulators.
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