69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

GUYANA POWER AND LIGHT INC

PROCUREMENT OF WORKS

IFB #GPL-PD-048-2022

69 kV SUBSTATION EXPANSION

PROJECT 2022

LOT 1-SUBSTATION EXPANSION — CANEFIELD
LOT 2 - SUBSTATION EXPANSION — NEW SOPHIA
LOT 3-SUBSTATION EXPANSION — COLUMBIA

(GPL-PD-048-2022)

GUYANA POWER & LIGHT INC (GPL) 257 -259 MIDDLE
STREET SOUTH CUMMINGSBURG, GEORGETOWN,
GUYANA
GPL MAJOR PROJECTS DEPARTMENT

AUGUST 2022

Closing Date: October 4,2022 @ 14:00 hrs.
Bid Opening: October 4,2022 @ 14:30 hrs.

l|Page
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Invitation for Bids (IFB)

Co-operative Republic of Guyana

IFB# GPL-PD-048-2022

The Guyana Power and Light Incorporated (GPL) invites sealed bids from eligible bidders for
the 69kV SUBSTATION EXPANSION PROJECT 2022.

A bid Security of 2 % of the tendered sum must be submitted along with the bid.
Bids shall be valid for 160 days after the date of bid opening.

The complete bid document can be viewed on the GPL’s website: www.gplinc.com

» Bids must be submitted with a valid National Insurance (NIS) & Guyana Revenue
Authority (GRA) Compliance Certificate- (Only Applicable to Local Suppliers)

Deadline for submission of bids is 14:00 hrs. (2:00 p.m.) on October 4,2022.

Bidders must submit one (1) original hardcopy and two(2) electronic copies on separate USB
Hard Drives in PDF format.

Bid opening is scheduled for 14:30 hrs (2:30 pm) on October 4,2022 at GPL’s Board Room 91
Duke Street, Kingston, Georgetown, Guyana in the presence of one Bidder/ Representative per
bid, who may choose to participate.

IMPORTANT: Bidders downloading the bid document must forward a registration
E-mail to kgeorge@gplinc.com and proc_mng_sect@gplinc.com stating the following: Name of
Bidder, Address, Contact No. and Email address.

All queries must be submitted only to tenderqueries@gplinc.com referencing name and bid document
number.

The above information will be used to inform bidders of any amendments to the bidding document
and also to forward all responses to queries.

GPL reserves the right to reject any or all bids.
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INSTRUCTIONS TO BIDDERS (ITB)

A. Introduction

1. Scope of works and Source of Funds

1.1. Description of the Project

Power transfer from the New Sophia Substation to Substations on the East Coast and
West Berbice has reached a maximum of 20MW which is approximately 15% of the total
system load under normal operating conditions in 2021. Preventative maintenance of the
transmission lines between New Sophia and Onverwagt has been deferred on many
occasions so that the link would remain available for the bulk transfer of power.

To lessen the dependency of bulk power transfer from New Sophia, it has been proposed
that an Independent Power Producer (IPP) be engaged to supply 25MW HFO-fired Power
Generation from New Sophia, Columbia and 25MW HFO-fired Power Generation from
Canefield.

To facilitate the interconnection of the 25MW power plants, the Substations at New
Sophia and Canefield would need to be expanded. The 69kV Substation expansions are
divided into 3 lots — Lot 1- Substation Expansion-Canefield, Lot 2-Substation Expansion-
New Sophia and Lot 3 — Substation Expansion - Columbia.

The main scope of this programme includes the design, supply of materials and
construction of new 69kV transmission line bays and SCADA, as follows:

LOT1 — Construction of one (1) new 69KV Transmission Line bay namely-
o Canefield Substation.

LOT 2 - Upgrade one (1) existing 69KV Transmission Line bay namely;
e New Sophia Substation

LOT 3 - Construction of one (1) new 69 KV Transmission Line bay namely;
e Columbia Substation.

The Procuring entity is Guyana Power & Light Inc. (identified in the Bid Data Sheet

and hereinafter referred to as “the Employer”) for the execution of the Works described

in the Bid Data Sheet and will therefore use funds indicated in the Bid Data Sheet.

The scope is for Design, Inspect, Manufacture, Construct, Supply, Install, Test &
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Commission on an EPC/Turnkey basis.

1.2 Extent of the Works and Definition of Sections

The Contract covers the design, construction, manufacture, supply, testing of works,
insurance, packaging for export, shipping, transport, delivery to site, unloading at
site, equipment erection, painting, testing, commissioning and putting into normal
operation, performance and reliability testing on completion, instruction of the
Employer's personnel and making good defects of the plant outlined below.

1.2.1 Contract LOT 1 — Substation Expansion — Canefield

The requirements for the 69kV Transmission Line Bay Works are detailed in the
specifications, the schedule of requirements and the specification drawings and
summarised briefly as follows:

69 kV Transmission Line Bay:

The approved and satisfactory supply, construction/installation, testing, commissioning
and handing over of a 69KV Transmission Line Bay at the existing Canefield
Substation.

The works shall include but not be limited to:
One (1) 69KV transmission line bay including:
One (1) 69kV SF6 circuit breaker (72.5KV Class)
69kV Disconnect Switch with Earthing Switch Circuit Breaker
69kV Single Phase PT for the 25MW HFO-fired incoming line
Indoor 69kV Circuit Breaker Protection and Control Panel
All necessary protection system,
All necessary supervision/metering system
All necessary control systems
Onsite and remote SCADA integration with PMS.
The appropriate size and length of open conductor to facilitate all
69kV equipment connections.

Civil and building works including;

Foundations for Substation equipment (SF6 Circuit Breaker, DS, PT etc)

Cable Trenches, duct-banks and supports for pipes and cables to facilitate the installation of
control cables from the 69kV Circuit Breaker bay to the existing Canefield Control
Room.

SCADA and associated communication systems, including integration to the existing
fiber optic cable, to facilitate automatic and remote operation. This also includes
operation from Master SCADA with the integrated Protection Management System
(PMS).
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Instruction manuals, commissioning reports and "As-Built” drawings.

Instruction of the Employer's personnel.

All commissioning spares and consumable items including lubricants, greases
and

chemicals.
Making good and cleaning of the site at completion of Contract Lot 1.

1.2.2 Contract LOT 2- Substation Expansion-New Sophia

The requirements for the 69kV Transmission Line Bay Works are detailed in the
specifications, the schedule of requirements and the specification drawings and
summarised briefly as follows:

69 kV Transmission Line Bay:

The approved and satisfactory supply, construction/installation, testing, commissioning

and handing over of a 69KV Transmission Line Bay at the existing New Sophia
Substation.

The works shall include but not be limited to:

One (1) 69KV transmission line bay including:
One (1) 69kV three-phase PT
One (1) galvanized end structure (gantry)

The appropriate size and length of open conductor to facilitate all
69kV equipment connections.

Civil and building works including;
Foundations for substation equipment

SCADA and associated communication systems, including integration to the existing
fiber optic cable, to facilitate automatic and remote operation. This also includes

operation from Master SCADA with the integrated Protection Management System
(PMS).

Instruction manuals, commissioning reports and "As-Built” drawings.
Instruction of the Employer's personnel.

All commissioning spares and consumable items including lubricants, greases
and

chemicals.
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Making good and cleaning of the site at completion of Contract Lot 2.

1.2.3 Contract LOT 3 — Substation Expansion — Columbia

The requirements for the 69kV Transmission Line Bay Works are detailed in the
specifications, the schedule of requirements and the specification drawings and
summarised briefly as follows:

69 kV Transmission Line Bay:

The approved and satisfactory supply, construction/installation, testing, commissioning
and handing over of a 69KV Transmission Line Bay at the existing Canefield
Substation.

The works shall include but not be limited to:
One (1) 69KV transmission line bay including:
One (1) 69kV SF6 circuit breaker (72.5KV Class)
69kV Disconnect Switch with Earthing Switch Circuit Breaker
69kV Single Phase PT for the 25MW HFO-fired incoming line
Indoor 69kV Circuit Breaker Protection and Control Panel
All necessary protection system,
All necessary supervision/metering system
All necessary control systems
Onsite and remote SCADA integration with PMS.
The appropriate size and length of open conductor to facilitate
all 69kV equipment connections.

Civil and building works including;

Foundations for Substation equipment (SF6 Circuit Breaker, DS, PT etc)

Cable Trenches, duct-banks and supports for pipes and cables to facilitate the
installation of control cables from the 69kV Circuit Breaker bay to the existing
Canefield Control Room.

SCADA and associated communication systems, including integration to the existing
fiber optic cable, to facilitate automatic and remote operation. This also includes
operation from Master SCADA with the integrated Protection Management System
(PMS).

Instruction manuals, commissioning reports and "As-Built” drawings.
Instruction of the Employer's personnel.

All commissioning spares and consumable items including lubricants,
greases and
chemicals.
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

Making good and cleaning of the site at completion of Contract Lot 3.

Eligible Bidders

This Invitation for Bids is open to all contractors from any country, exclusive of those
prohibited by the legislation of Guyana or by another international agreement the participant
of which is Guyana.

A bidder may be an individual or legal entity, or a combination of any abovementioned
forms with a formal intent to enter into an agreement or to operate under an existing
agreement in the form of a Partnership.

Government and municipal enterprises may only participate if they are legally and
financially autonomous, and if they are legally eligible to carry on business.

Bidders should not have a conflict of interests, should not be associated (nor have been
associated in the past), directly or indirectly, with any firm or any of its affiliates that has
been engaged by the Employer to provide consulting services at preparation stage of the
bidding documents, technical specifications, project and other documents to be used for
procurement of works in accordance with this Invitation for Bids or being proposed as
Engineer under this Contract.

A Bidder or any affiliate that has been engaged by the Employer to perform consulting
services at preparation stage of the bidding and other documents shall not be entitled to
participate in bidding, and if conflict of interests is found, bidder’ bid shall be rejected.

Bidders should provide information on legal status, place of registration and principal type
of business; a license to execute the works specifying identification number and validity
period, and a written power of attorney of the signatory of the bid to assume obligations on
behalf of the Bidder;

The bidder should not have more than one improperly performed procurement contract
within the past two years preceding the commencement of the present procurement
proceeding.

The bidder should not be insolvent, bankrupt, their property should not be controlled by
judicial authority, their cases should not be commanded by court or by the person appointed
by court, their commercial activities should not be suspended, and they should not be a
subject of such judicial proceedings;

The bidder should fulfill the tax and social insurance fund liabilities in Guyana;
Bidders, and their management personnel within three years preceding the commencement
of procurement proceedings should not be associated with giving false information or a

misrepresentation as to their qualification information for the purposes of entering into a
procurement contract;
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Bidders should provide information on the total annual volume of construction works
executed for each of the last two years;

Bidders should provide information on major items of construction equipment proposed to
carry out the Contract;

Bidders should provide information on the qualifications and experience of key
management and technical personnel proposed for the Contract;

Every tender must be accompanied by a Method Statement of work. The Method
Statement should show in as much details as possible how the Contractor intends to
execute the work. Appropriate bar and any other charts should be included to depict
sequence of the construction for each lot, all being represent on the same timescale.
Any Tender received without a method statement would be disqualified;

The basic price lists, which are set out in the Bills of Quantities shall be completed by
the Tenderer by inserting the rates of labour and the basic cost of materials and plant
prevailing at the date of tender and shall be the rates and prices used in the calculation
of the unit rates entered against the measured items in the Bills of Quantities;

The Contractor shall submit with his tender, quotations received from suppliers for
plant and materials, whose prices he intends to use in the compilation of his basic price
list. The Contractor shall not add any other materials to the list of the basic materials.

These basic rates and prices shall be the basis of any variation of the Contract Sum
required in accordance with the FIDIC - Conditions of Contract for Plant and Design-Build.

Quialifications of Bidders

Information on bidders’ qualifications is to be included in “Qualification Information” to
be incorporated in the bid.

A bid submitted by a partnership or syndicate consisting of two or more firm-partners should
comply with the following requirements:

(a) The bid shall include all the above-listed information for each partnership or
syndicate partner;

(b) the bid shall be made up and signed so as to be legally binding on all partners;
(©) one of the partners shall be nominated as being in charge, and his authorities should

be confirmed by authorization to be signed by the authorized signatories of all
partners;
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(d) the bid should incorporate a formal agreement of partnership (or a letter of intent to
establish one) which specifies, inter alia, that all partners shall be liable jointly and
severally for execution of the Contract, and that the partner in charge shall be
entitled to incur liabilities and receive instructions for and on behalf of any and all
partners, and all operations on the execution of the Contract, including payment
shall be done exclusively by the partner in charge.

3.3  To qualify for award of the Contract, bidders should meet the following minimum qualifying
criteria, and provide the following information and documents with their bids:

(a) Volume of construction work executed for the last 3 years should be not less
than G$50,000,000;

(b)  Toown or to have the possibility to lease, hire, etc the essential construction
equipment listed in the Qualification Information form;

(© Managers and line employees with experience in executing works of a
similar nature and size for not less than 5 (five) years;

4.  One Bid per Bidder
Each Bidder shall submit only one Bid, either individually or as a partner in a partnership
or syndicate. All bids involving the Bidder who submits or participates in more than one
Bid (exclusive of subcontractors, or permitted or required alternatives) shall be rejected
from participation in bidding.

5. Cost of Bidding
The Bidder shall bear all costs associated with the preparation and submission of the bid.
The Employer shall not be responsible or liable for those costs.

6. Site Visit
The Bidder, at the Bidder’s own responsibility and risk, may visit and examine the Site of
expected Works and its surroundings. All information obtained by the Contractor
individually while visiting the site, may be used by him to prepare the bid and enter into
the Contract. The costs of visiting the Site shall be at the bidder’s own expense. The bid
submission means that the Bidder has examined the Site of future Works and has accepted
all the existing conditions.

7. Content of Bidding Documents
7.1.  The set of bidding documents includes the following:

@ Instructions to Bidders (ITB);

(b) Bid Data Sheet (BDS);

(©) General Conditions of Contract (GCC);

(d) Special Conditions of Contract (SCC);

e Form of Bid;

(f Quialification Information;

Q) Drawings;

(h) Bill of Quantities, including Basic Price Lists;
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(1) Technical Specifications;

() Form of Contract;

(k) Form of Bid Security;

() Form of Performance Security;

(m)  Form of Bank Guarantee for Advance Payment;
(n) Form of Power of Attorney for signing the bid.

The Bidder shall examine all instructions, forms, conditions and technical specifications
incorporated in the bidding documents. Failure to provide all information required in the
bidding documents, or submission of a non-responsive bid may result in rejection of his bid.

Clarification/ Query of Bidding Documents

The Bidder requiring any clarification/query of the bidding documents may address the
Employer at tenderqueries@gplinc.com as indicated in the Bid Data Sheet . The Employer
will respond in writing to any request for clarification of the bidding documents to be
received not later than 7 (seven) days prior to the deadline for submission of bids. Copies of
response, including an explanation of matter’s substance, but without identifying its source,
will be forwarded by the Employer in writing to bidders who received the bidding documents
within 3 (three) working days.

The Pre-bid conference will be conducted according to decision of the Employer and, if so,
at the time, date and address indicated in the Bid Data Sheet. Before the conference Bidders
may address the Employer with questions for the conference, and at the conference may ask
any question and receive answer to the questions submitted regarding the bidding documents.
All information obtained at pre-bid conference, requests of potential bidders related to
clarification of the bidding documents, and responses to them shall be recorded by the
Employer, and by the results of conference, a record is made and promptly communicated to
all Bidders who received the bidding documents in order to enable bidders to take them into
account when preparing their bids.

Amendment of Bidding Documents

In special circumstances, at any time before expiry of the deadline for submission of bids, the
Employer, for any reason, whether at its own initiative or in response to request for
clarification forwarded by the Bidder, may modify the bidding documents by issuing addenda
to it. Any addenda issued shall be a part of the bidding documents, and should be sent to all
bidders who received the bidding documents from the Employer, which may be done by using
fax or electronic message. Bidders should confirm the receipt of each addendum in writing
or by fax or electronic message, and these addenda shall be binding.

In order to give Bidders enough time to take into account the amendments introduced while
preparing their bids, the Employer, at his discretion, may extend the deadline for submission
of bids.

The Employer at any time before expiry of the deadline for submission of bids may vary the
quantities by a 20 percent increase or decrease .

C. Preparation of Bid
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Language of Bid

The Bid prepared by the Bidder and all correspondence and documents related to this Bid
that is exchanged by the Bidder and the Employer, should be written in the language specified
in the Bid Data Sheet.

Documents Included in the Bid

The Bid prepared by the Bidder should include the following documents:

(a) filled in Form of Bid;

(b) qualification information and documents confirming that Bidder has a sufficient
qualification required for the execution of the Contract in case if his bid accepted;

(© priced Bill of Quantities and priced list of consumable materials;

d) Bid Security provided in accordance with ITB Clause 15;

@) General Conditions of Contract and Special Conditions of Contract (signed by Bidder
page-by-page);

)] Technical Specifications used for the execution of the Works;

(9) Alternative offers (at the Employer’s request);

(h) Other documents to be filled in by bidders in accordance with the requirements
indicated in the Bid Data Sheet;

0] Power of attorney for signing the Bid.

Bid Price
The Contract is applicable to the whole amount of one or more Lots listed in priced Bill of
Quantities and list of priced consumable material price presented by the Bidder in its bid.

The Bidder shall indicate the rates and prices for all kinds of works included in the Bill of
Quantities, drawings and specifications. The kinds of works for which no rate and price is
entered by the Bidder will not be paid for when executed, and it is considered that they are
included in the rates and prices for other kinds of works.

When determining the bid price, the Bidder shall take into account the total value of labor,
materials, plant, instruments, water, heat, electric power, transportation, machinery and
equipment, and other services which are required during and for completion of the
construction works.

All duties, taxes, and other levies payable by the Contractor under the current legislation of
Guyana should be included in the bid price.

Bid Currency
The Bidder shall submit all documents on mutual settlements, and shall indicate the bid
price in United States Dollars.

Period of Validity of Bids

14.1 Bids shall be valid during the number of days indicated in the Bid Data Sheet after the date

of bid opening. The bid with shorter validity period should be rejected by the Employer as
non-responsive to the bidding documents.
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In exceptional circumstances, the Employer may request bidders to extend the period of
validity of their bids for a certain period. Such requests and responses to them shall be made
in writing, and may be sent by fax, telex or electronic mail. A Bidder may refuse the request
on extension of the period of validity of his bid, without forfeiting the return of security. A
Bidder agreeing to the request will not be required nor permitted to modify the bid, but will
be required to extend the validity of bid security for a period of not less than 2 (two) weeks
after the expiry of the extended period of bid validity.

Bid Security

The Bidder should provide, as part of his bid, the bid security in the amount and form specified
in the Bid Data Sheet with a validity period of not less than 2 weeks after the expiry of a period
of bid validity.

The Bid security should be expressed in the bid currency, or in another freely convertible
currency, and shall be a bank guarantee issued by the bank located in Guyana or by local
correspondent bank in case when the security is issued by the foreign bank, or in any other
form permitted by the Bid Data Sheet, such as debenture bond, cash, shares accepted for public
transactions, certificates of deposit to bearer or promissory notes.

All bids not having a security shall be rejected by the Employer as non-responsive to the
bidding documents.

The bid security shall be returned to unsuccessful Bidders as soon as possible but not later than
fifteen (15) days upon the expiry of bid validity period, or after furnishing the performance
security by successful bidder.

The successful Bidder shall receive the bid security after the signing of Contract pursuant to
ITB Clause 34, and after furnishing the performance security (in the case when required).

The Bid security may be forfeited:
(a) if the Bidder:
(1)  withdraws his bid after the opening during the period of bid validity
specified in his bid;
(2)  does not agree with the correction of arithmetical errors in his bid.

(b) in case of the Contract award to Bidder, if this Bidder fails:

(1)  tosign the Contract on the terms and conditions specified in his bid, in
accordance with ITB Clause 31, or

(2)  to furnish the Performance Security, in accordance with ITB Clause
32.
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16. Alternative offers at the request of the Employer

16.1 The Employer may request in the Bidding Documents for bid submission taking into account
alternative conditions. In this case all requirements of the bidding documents are applied to
alternative offers to that extent as well as to basic offers. The alternative offers shall not be
considered, unless allowed or required in the bidding documents.

16.2 If so allowed by the Bid Data Sheet, the bidders wishing to submit the bids, taking into
account the alternative conditions must also submit the bids that comply with the
requirements of the bidding documents, including the basic technical features as indicated in
the drawings and specifications. In addition to submitting the basic Bid, the Bidders shall
provide all information necessary for a complete evaluation of the alternative conditions by
the Employer, including design calculations, technical specifications, breakdown of prices,
proposed construction methods and other relevant details.

16.3  Only the alternatives of Bidder who submitted the lowest evaluated Bid in accordance with
the basic requirements of the bidding documents shall be considered by the Employer.

16.4 The Bidder, in his Bid, shall indicate the basic price of works to be executed, in accordance
with the requirements of the bidding documents, and individually the price of works to be
executed using the alternative offer.

17.  Format and Signing of Bid

17.1 Each bidder shall prepare one (1) Original hardcopy and two (2) Electronic Copies on
USB Hard Drive in PDF Format, of the documents comprising the bid and clearly mark
the hardcopy as “ORIGINAL”. In the event of discrepancy, the original shall prevail.

17.2  The original and all copies of the bid shall be typed or written in indelible ink, and shall be
signed by the Bidder or by a person (persons) having all authorities to sign the bid and
obligations under the Contract. Permission to sign the bid should be specified in the power
of attorney to be provided with the bid. All pages of the bid where new information, change
or erasure inserted should be initialed (signed) by the person or persons signing the bid.

17.3 The bid shall contain no interlineations, erasures or overwriting, exclusive of the cases when
the Bidder needs to correct errors which should be initialed by the person or persons signing
the bid.

17.4  All Bids must be accompanied by a Power of Attorney and such other documentation
as may be necessary to show evidence that those signing the Bid are authorised to bind
the Bidder fully and completely for the purpose of his Bid. Such Power of Attorney
and documentation shall be witnessed by a Notary Public or the Chamber of
Commerce and Industry or equivalent authority in the country of the Bidder and these
documents shall be attached to the Bid.

D. Submission of Bids
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18. Guide to the Submission of Bids.

18.1 Bids must be placed in sealed envelopes and addressed to:

The Secretary,

Tender Board,

Guyana Power & Light Inc.
91 Duke Street, Kingston,
Georgetown, Guyana

and deposited in the Tender Box before 14:00 hours on Tuesday October 4, 2022.
Bidders using postal service must arrange for delivery by 14:00 hours on Tuesday
October 4, 2022.

18.2 Each bidder shall submit his bid as under:

An ORIGINAL hardcopy and two (2) ELECTRONIC COPIES on separate USB Hard
Drives in PDF format in a sealed envelope and identified as given in Sub- Clause 18.3
hereof.

18.3 The inner and outer envelopes shall;

(@) Be addressed to the Employer at the address given in Sub-Clause 18.1
heretofore.
(b) Bear the Project name 69kV SUBSTATION EXPANSION PROJECT
2022, Bid No. GPL-PD- 048-2022 and Date of opening of Bid.
(c) Provide a warning not to open before the time and date for bid opening.
18.4 The Bid shall be delivered in person or sent by registered mail at the address of the
Employer as given in Sub-Clause 18.1 heretofore.
18.5 Inaddition to the identification required in Clause 18.3 hereof, the inner envelope shall
indicate the name and address of the bidder to enable the bid to be returned unopened
in case it is declared “late” pursuant to Clause 18.1.
18.6  If the outer envelope is not sealed and marked as above, the Employer will assume no
responsibility for the misplacement or premature opening of the bid.

18.7 Bidder must submit valid certificates of compliance from Guyana Revenue Authority
(GRA) and National Insurance Scheme (NIS), and VAT registration. (Only applicable to
locally registered companies)

19.  Deadline for Submission of Bids
19.1 Bids must be received by the Employer at the address and on the dates specified in the Bid
Data Sheet.

19.2 The Employer may, at his discretion, postpone the deadline for submission of bids for later
period by modifying the bidding documents, and in this case the validity period of all rights
and obligations of the Employer and the Bidders shall be extended subject to the changed
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deadline date.

20.  Late Bids
All bids received by the Employer after the deadline for submission of bids specified by the
Employer shall be rejected and returned to Bidder unopened.

21.  Modification and Withdrawal of Bids

21.1 The Bidder may modify or withdraw his bid after the bid submission, provided that the
Employer will receive a written notice of modification or withdrawal of the bid before the
expiry of determined deadline for submission of bids, duly signed by an authorized
representative, and accompanied by a copy of the authorization.

21.2 The Bidder’s modification or withdrawal notice should be sent via email to the electronic
tender box, in accordance with the provisions of ITB Clause 18. In this case the subject of
the email shall be “MODIFICATION” or “WITHDRAWAL?”, as appropriate. A
withdrawal notice may also be sent as a telegram by telex or fax with a subsequent written
confirmation though post-office not later than the deadline for submission of bids.

21.3 No changes should be added in the bids after the expiry of the period determined for bid
submission.

21.4 No bid may be withdrawn or modified in the interval between the deadline for submission
of bids and the expiration of the period of bid validity indicated by the Bidder on the Bid
Form. Withdrawal of the bid during this interval may result in the Bidder’s forfeiture of his
bid security, in accordance with ITB Clause 15.6.

E. Opening and Evaluation of Bids

22.  Opening of Bids by Employer

22.1 The Employer will open all bids in the presence of bidders’ representatives who wish to
participate in it at the time, on the date, and at the address specified in the Bid Data Sheet.
The bidders’ representatives who are present shall sign a register evidencing their
attendance.

22.2  The envelopes marked as “WITHDRAWAL” and “MODIFICATION” will be opened
first and read out. In this case the bids for which a withdrawal notice has been sent in
accordance with Clause 21, the envelopes shall be returned to Bidders unopened.

22.3 The bidders’ names, the Bid prices, including alternatives (if alternatives permitted), price
reduction specified in the Bidder’s bid, information on the presence or absence of required
Bid Security, information on the presence (absence) of tax debts and debts of social
insurance payments will be announced at the opening. No bid may be rejected in the bid
opening, exclusive of the late bids which should return to Bidder unopened.

22.4 Bids (and modifications sent pursuant to ITB Clause 21.2) that have not been opened and
read out at the opening shall not be accepted for further evaluation, irrespective of
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circumstance.

22.5 The Employer shall maintain the minutes of Bid opening where information to be disclosed to
those who are present and to be promptly sent to the Authorized State Procurement Body is
included.

23.  Confidentiality Observance and Contacting the Employer

23.1 Information relating to the examination, evaluation and comparison of bids, and
recommendations for the award of a Contract shall not be disclosed to other persons interested
in this process until information on award of the Contract will be given to all Bidders.

23.2  No Bidder shall contact the Employer on any matter related to his bid from the date of bid
opening and until the date of contract award, exclusive of requests for clarification of the
bid.

23.3 Any effort on the part of any Bidder to influence the Employer’s decision on the bid
evaluation, bid comparison, or the Contract award may result in the rejection of this
Bidder’s Bid.

24.  Clarification of Bids
During the bid evaluation, the Employer may, at his discretion, request the Bidder to give
clarifications on his Bid. The request for clarification and the response should be given in
writing, and in this case no change in the price or substance of the bid shall be sought,
offered, or permitted, exclusive of the cases when required to correct arithmetical errors
discovered by the Employer during the evaluation of bids in accordance with ITB Clause
26.

25.  Preliminary examination of Bids

25.1 Prior to the detailed evaluation of bids, the Employer will examine the bids in order to
determine whether they meet the eligibility criteria; whether there is a bid security, whether
the documents have been properly signed; whether they are substantially responsive to the
requirements of the bidding documents.

25.2 A substantially responsive bid is one which satisfies all the above provisions without a
material deviation, reservation or omission. A material deviation reservation or omission is

one:

@ which affects in any substantial way the scope, quality, or performance of the Works;

(b) which limits in any substantial way, inconsistent with the Bidding Documents, the
Employer’s rights or the Bidder’s obligations under the Contract; or

(© whose rectification would affect unfairly the competitive position of other bidders

presenting substantially responsive bids.

They concern, for example, such important provisions as the bid security, bidders’
qualification information, and effect on the scope, quality, or performance of the works, taxes
and insurance payments are deemed a material deviation. Determination by the Employer of
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each bid’s degree of responsiveness to those requirements should be based on the content of
the bid itself without reference to any additional sources.

25.3 The Employer may waive any minor nonconformity, small mistake or inaccuracy in the bid
which are not a material deviation from the requirements of the bidding documents, and
such non-conformity or inaccuracy shall not influence on evaluation of the bid. When the
minor omissions do affect the evaluation of the bid (e.g., costs to the Employer, or other
aspects of the required performance), the minor deviations should be quantified in monetary
terms, with corresponding adjustments to the bid price (only for the purposes of comparing
bids)

25.4 Ifthe bid is not substantially responsive to the qualification requirements, it shall be rejected
by the Employer, and may not be subsequently accepted as responsive after inclusion of
appropriate corrections made by the Bidder.

26. Correction of Arithmetical Errors in Bids
26.1 Bids determined to be substantially responsive will be checked by the Employer for any
arithmetical errors. Errors will be corrected by the Employer as follows:
(a) when there is a discrepancy between the value expressed in figures and words, the
value in words will govern; and
(b) when there is a discrepancy between the unit rate and the total resulting from
multiplying  the unit rate by the quantity, the unit rate will govern, unless in the
opinion of the Employer, there is an obviously gross misplacement of the decimal
fraction, in this case the total will govern and the unit rate will be corrected.

26.2 The value indicated in the bid, by the Bidder’s consent, will be adjusted by the Employer in
accordance with the above-stated rules of correction of errors, and is deemed mandatory to
the Bidder. If the Bidder does not accept the corrected bid price, the Bid shall be rejected,
and the bid security may be forfeited in accordance with Clause 15.6.

27. Evaluation and Comparison of Bids
27.1 The Employer will evaluate and compare only the bids determined to be substantially
responsive to the requirements of the bidding documents in accordance with Clause 25.

27.2  When evaluating the bids, the Employer will determine for each Bid, the Evaluated Bid
Price by adjusting the Bid Price as follows:

(a) Correction of arithmetical errors pursuant to Clause 26;

(b) Exclusion of provisional sums and costs for contingencies pursuant to the
Bill of Quantities;

27.3 The Employer reserves the right to accept or reject any variation, deviation, or alternative
offer. Variations, deviations, and alternative offers and other factors which are in excess of
the requirements of the bidding documents or otherwise result unsolicited benefits for the
Employer will not be taken into account in bid evaluation.
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F. Award of Contract

28.

29

29.1

29.2

30

30.1

30.2

30.3

30.4

31.
32.1

31.2

Award Criteria

Exclusive of the cases provided for in Clause 29, the Employer will award the Contract to
the Bidder whose bid is determined to be substantially responsive to the bidding documents,
and who scores the highest Evaluated points, provided that this Bidder has been determined
to be (a) eligible in accordance with Clause 2 and (b) met with qualification requirements in
accordance with Clause 3.

Employer’s Right to accept any Bid and Reject any or All Bids

The Employer reserves the right to accept or reject any or all bids, and to annul the bidding
process at any time prior to the award of Contract, without thereby incurring any liabilities to
bidders.

In case when the bidding process annulled, the Employer should, during 3 working days, send
to all Bidders a notification indicating the reasons which served as a ground for the annulment,
without giving evidences of that ground.

Notification of Award

Within 3 days after the conducted selection of the successful Bidder, and before the expiry of
the period of bid validity, the Employer will notify the successful Bidder by telex, fax or email
confirming by registered letter that his bid has been determined to be successful. This letter
(hereinafter and in «the General Conditions of Contract» called «the Letter of Acceptance»)
should refer to the sum that the Employer shall pay to the Contractor for execution of the
Works in accordance with the Contract (hereinafter and in the Contract called «the Contract
Price»).

The notification of award shall be equivalent to entering into a Contract, subject to the Bidder
providing the performance security pursuant to Clause 32 and will sign the Contract pursuant
to Clause 31.

At the same time that notification of award is given to the successful bidder, the Employer
shall notify other bidders in writing of the selection, including the name of the successful
bidder and the bid price. The Employer shall also publish a notice in the Public Procurement
Bulletin indicating the name and address of the successful bidder and the bid price quoted by
him.

Unsuccessful bidders may request in writing to the Employer for a debriefing seeking
explanations for the failure of their bids. The Employer shall promptly respond in writing
to any unsuccessful Bidder who requests the Employer in writing to explain on which
grounds its bid was not selected.

Signing of Contract
At the same time with notification of award, the Employer will send to the successful Bidder,
the Form of Contract contained in the Bidding documents.

During fourteen (14) days of the receipt of a written Notice of acceptance and the Form of
Contract, the successful Bidder should sign and date the Contract, and return it to the
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Employer.

32.  Performance Security
32.1 Together with the signed Contract, the successful Bidder will send to the Employer, the
Performance Security in the amount indicated in the Bid Data Sheet.

32.2 If the successful Bidder fails to provide the performance security, or during 14 (Fourteen) days
does not return the Contract signed, then the Employer shall reject the bid and confiscate the
bid security, in that case the Employer shall award the Contract to the next evaluated Bidder, .
whose bid is substantially responsive and is determined by the Employer to be qualified to
perform the Contract satisfactorily, subject to the Employer’s right to reject all bids in
accordance with Clause 29, and the applicable Law and Regulations.

33. Corrupt and Fraudulent Practices
33.1 The Employer requires that the Bidders observe the highest standards of ethics during the
procurement and execution of such Contracts. In pursuance of this policy, the Employer:

(@) for the purposes of provisions of this Clause, uses the following notions:

I.  “corrupt practice” - means the offering, giving, the agreement requesting for
remuneration in any form, or services rendering in order to influence the action
of a public official in the procurement process or in contract execution; and

1. “fraudulent practice” - means a misrepresentation of facts in order to influence
a procurement process or the execution of a Contract to the detriment of the
Employer, including collusive practices among Bidders (prior to or after bid
submission), to establish bid prices at artificial non-competitive level, and
deprive the Employer of the benefits of free and open competition;

. “collusive practice” means a scheme or arrangement between two or more
bidders, with or without the knowledge of the Employer, designed to establish
bid prices at artificial, noncompetitive levels; and

IV. “coercive practice” means harming or threatening to harm (directly or
indirectly), persons or their property to influence their participation in the
procurement process or the execution of a contract;

(b)  will reject the bid if it determines that the Bidder recommended for award of the
Contract has engaged in corrupt, fraudulent, collusive or coercive practices during the
bidding process or execution of a contract;

(¢)  will declare the Contractor for indefinite, or for a specified period of time to be
ineligible to participate in the state-financed biddings in accordance with a Regulation
on the establishment of Database of unreliable (unfair) suppliers and its application
procedures.
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34.  Penalties
A penalty for slow or non-performance will be imposed as per the rate prescribed for

Liquidated Damages. Slow or non-performance will be assessed against the project’s
approved work programme and will commence from the first quarter of the project life.
(Note: This means that after 10 % of the contract sum is deducted for penalties, the
Procuring Entity has the right to cancel the contract and demand all forms of damages).
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Bid Data Sheet (BDS)

Below given the specific data on procurement of the works shall complement, supplement or
amend the provisions of the Instructions to Bidders (ITB). Whenever there is a conflict between
the provisions herein and the Instructions to Bidders, the former shall prevail.

Item Ne A. General
The Employer is: Guyana Power & Light Incorporated
Identification Number GPL-PD-048-2022
The works are:
LOT1 - Construction of one (1) new 69KV Transmission Line bay
namely-
e (Canefield Substation.
ITB1.1
LOT 2 - Upgrade one (1) existing 69KV Transmission Line bay namely;
e New Sophia Substation
LOT 3 - Construction of one (1) new 69 KV Transmission Line bay
namely;
e Columbia Substation.
The source of financing is: The Guyana Power & Light Incorporated
The Name of the Project is:
69kV Substation Expansion Project 2022
T8 1.2 The Intended Completion Date is twenty (20) weeks after Notice to Proceed.
The Defects liability period is twelve (12) months after completion.
To qualify for award of the Contract, bidders should meet the following minimum
qualifying criteria, and provide the following information and documents with their
bids:
(a) Volume of construction work executed for the last 3 years should be not less
ITB 3.3 than G$ 50,000,000;

(b) To own or to have the possibility to lease, hire, etc the essential construction
equipment listed in the Qualification Information form;

(c) Managers and line employees with experience in executing works of a similar
nature and size for not less than 5 (five) years.
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B. Bidding Documents

For clarification/ query purposes only, the Employer’s address is:
Attention: Procurement Manager
Address: 40 Main Street,
Georgetown,
T8 7.1 Guyana.

Email:  tenderqueries@gplinc.com

Pre - bid meeting and site visit — There will be a pre-bid meeting on
September 13, 2022 at 09:00 hrs at GPL Annex, 257/259 Middle Street,
ITB 8.2 Cummingsburg, Georgetown to be followed by site visits to New Sophia,
Columbia and Canefield commencing approximately 0930 hrs.

C — Preparation of Bid

ITB 10.1 The language of Bid is English
ITB 13 The Bid Currency shall be in United States Dollars
ITB 14.1 The period of Bid validity is 160 days.
ITB 15.1 The amount and form of Bid Security is — 2% of the Bid Price.
Alternative bids will not be accepted for evaluation. Bidders may quote
ITB 16.2 prices for Lot 1, Lot 2 or Lot 3 or all Lots 1, 2 and 3. Any Bid covering
' partial scope of a Lot may be considered non-responsive.
D — Submission of Bids
ITB 18.3 Certificates of compliances from NIS, GRA and Vat Registration
Deadline for submission of bids is 14:00 hrs. (2:00 p.m.) on October 4, 2022.
ITB 19.1
E — Opening and Evaluation of Bids
Bid opening is scheduled for 14:30 hrs (2:30 pm) on October 4, 2022 at
GPL’s Board Room 91 Duke Street, Kingston, Georgetown, Guyana in the
ITB 22 presence of one Bidder/ Representative per bid who may choose to
participate.
ITB 27 Sub clause 25.1, 27.1 and 27.2 applies.

See Page 18 - Evaluation Criteria
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F — Award of Contract

ITB 321

The amount of Performance Security shall be 10% of Bid Price, and in the form
of a Bank Guarantee, Manager’s Cheque or Insurance, drawn on a bank/insurance
company registered and operating in Guyana.
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General Conditions of Contract (GCC)

A. General provisions

1.

1.1

Definitions
Below given terms in this Contract shall be interpreted as follows:

"Bill of Quantities™ means the completed priced items of works and priced consumable
materials which are the part of the Bid.

"The Completion Date™ means the date of completion of the Works accepted by the
Working Committee pursuant to Certificate of Commissioning, or in case of repair works,
the final Certificate of Performed Works of the Contractor approved by the Engineer.
"Contract™ means the Contract achieved between the Employer and the Contractor, and
fixed as the form of Contract signed by the parties with all annexes and addenda to the
Contract for the execution and completion of the Works.

""Contractor’ means an individual or legal entity, or a partnership, whose Bid for the
execution of the Works is accepted by the Employer.

"Contractor’s Bid"" means the completed bidding documents submitted by the Contractor
to the Employer.

""Contract Price' means the amount to be paid to the Contractor under the Contract for the
entire and duly performance of his contractual obligations.

""Days" mean calendar days; "*months™ mean calendar months.
""A Defect' means any part of the Works executed breaching terms of the Contract.

""The Acceptance Report of Corrected Defects' means the acceptance report drafted jointly
by the Engineer and the Contractor after correction of defects by the Contractor.

""The Defects Correction Period™ means the period to correct imperfections and defects
indicated in the Special Conditions of Contract, and calculated from the Completion Date.

"Drawings™ include all calculations, schemes, plans and other information provided, or
approved by the Authorized Body for the execution of the Contract.

«Compensation Events» means the event defined in Clause 41 of the General Conditions of
Contract.

"Employer” means the party, as defined in the SCC, which employs the Contractor to
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execute the Works.

""Machinery and equipment'* mean all the Contractor’s machinery, equipment and vehicles
to be brought temporarily to the Site for the execution of the Works.

"The Initial Contract Price™ means the Contract Price indicated by the Employer in the
Letter of Acceptance.

""The Expected Period of Completion™ means when the Contractor should complete the
execution of the Works indicated in the SCC.

""Materials™ means all consumable and raw materials to be used by the Contractor and
subcontractor during the execution of the Works.

"Plant™ means the integral part of the Works which has a mechanical, electrical, chemical
or biological function.

"Engineer' means a competent person, identified in the SCC, appointed by the Employer to
be the Engineer, and notified to the Contractor, to be responsible for supervising the execution
and quality of the Works.

"'Site™ means the territory, as defined in the SCC, allotted for the execution of the Works.

"Technical Specification' means the technical specifications of the Works included in the
Contract, and any modifications of, or addenda to these specifications approved by the
Employer.

"The Start Date™ means the latest date, as given in the SCC, when the Contractor shall
commence execution of the Works. It does not necessarily coincide with any of the Site
Possession Dates.

""A Subcontractor' means an individual or legal entity, entering into a Contract with the
Contractor to execute the part of the Works under the Contract, including the work of the
Site.

"Temporary Structures™ means the structures designed, constructed, installed and
dismantled by the Contractor, and which are required for the execution of the Works.

""Modification means a written instruction given by the Engineer to modify quantity of the
Works, or items.

"The Works" means that the Contractor should construct, install, and hand over to the

Employer under the Contract the execution of quantity of the Works, or completion of the
Works, as defined in the SCC.
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Contract Documents

Below listed documents shall constitute the Contract, and shall be its integral part, and shall
be interpreted in the following order of priority:

(a) Contract,

(b) Letter of Acceptance,

(c) Contractor’s Bid,

(d) Special Conditions of Contract,

(e) General Conditions of Contract,

(f)  Technical Specifications,

(9) Drawings,

(h) priced Bill of Quantities, and priced Basic Price List ; and,

(i) any other documents listed in the Special Conditions of Contract to be as a constituent
part of the Contract.

Language and Law

The language of the Contract and the applicable laws governing the Contract are stated in the
Special Conditions of the Contract.

Engineer

Except where otherwise specifically stated, the Engineer will decide contractual
relationships between the Employer and the Contractor, representing the Employer.

Official communication between the Employer and the Contractor

Official communication between the parties under the implementation of the Contract
conditions shall be effective only when in writing. A notice shall be effective only when it is
delivered.

Entering into subcontract

The Contractor may enter into subcontracts with the approval of the Engineer, but may not
assign the Contract without the approval of the Employer in writing. In case of entering into
more than one Contract with subcontractors, the Contractor shall co-ordinate the activities
of those subcontractors. Presence of subcontractors shall not alter the Contractor’s liability
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for performance of the contract.

Personnel

The Contractor shall employ the personnel for key positions in order to perform the functions
specified in the «Qualification Information». The Engineer shall approve any proposed
replacement of the key personnel only if their relevant qualifications and skills are the same
or better than those of the personnel listed in the Qualification Informationx.

If for any reason the Engineer asks the Contractor to remove the person who is a staff
member or employee of the Contractor or subcontractor, the Contractor should ensure that
this person leaves the Site within three days, and no longer be engaged in the work under
this Contract.

8. Employer’s and Contractor’s Risks

8.1

The Employer and the Contractor carry the risks which are the Employer’s risks or the
Contractor’s risks under this Contract.

9. Employer’s Risks

9.1

9.2

From the Start Date and until the Completion Date, or until the defects have been fully
corrected, the following risks will be the Employer’s risks:

(a) The risk of personal injury, or, death, or loss of or damage to property (exclusive of the
Works, Plant, Materials, Machinery and Equipment) in consequence of:

(i) using or occupying the Site by the Employer for the execution of the Works, or
for other purposes which may be an unavoidable result of the Works or

(if) negligence, improper fulfillment of official duties, or violation of legal rights of
the Contractor by the Employer, or by any person employed by him, or under the
Contract, exclusive of the Contractor.

(b) The risk of damage to the Works, Plant, Materials, and Machinery and Equipment to
the extent that is due to a fault of the Employer, or in the Employer’s design defect, or
due to war or radioactive contamination directly affecting the country where the works
are to be executed.

From the Completion Date and until the defects have been fully corrected, the risk of loss of
or damage to the Works, Plant and Materials is the Employer’s risk, exclusive of the cases
when loss or damage caused by:

(a) the defect which existed on the Completion Date;

(b) the event which occurred before the Completion Date and which is related to the
Employer’s risks, or

(c) the activities of the Contractor on the Site after the Completion Date.
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10.
10.1

11.
111

12.
121

13.
13.1

13.2

14.
141
15.
151

Contractor’s Risks

From the Start Date and until the defects have been corrected, the risk of personal injury,
death, and loss of or damage to property (including the Works, Plant, Materials, Machinery
and Equipment) which are not the Employer’s risks are the Contractor’s risks.

Contractor to Execute the Works

The Contractor shall construct and install the Plant in accordance with the Specifications,
Drawings, Bill of Quantities and/or pursuant to the Defects Report.

The Works to Be Completed by the Expected Period of Completion

The Contractor may begin the execution of construction Works from the Start Date, and he
should execute the Works in accordance with the Work Execution Schedule submitted by the
Contractor and approved by the Engineer, and the Contractor must complete the construction
Works by the Expected Period of Completion.

Construction of Temporary Structures

The Contractor shall submit to the Engineer the specifications and drawings indicating the
expected construction of Temporary structures to be approved by the Engineer, provided
that they comply with the Specifications and drawings.

The Contractor should, when required, co-ordinate the project of Temporary structures with
the third party.

Accident Prevention
The Contractor shall be fully responsible for the safety of all activities on the Site.
Discoveries

Anything of historical or other interest or of significant value discovered on the Site shall be
the property of the Employer. The Contractor should notify the Engineer of such discoveries
and carry out the Engineer’s instructions for dealing with them.

16 Investigation and Use of Site

16.1

During the execution of the Works, the Contractor shall rely on the Site Investigation
Reports, and may visit and investigate the Project Site. All information obtained by the
Contractor during the Site visit, shall be used for the execution of the Works.

16.2 The Employer shall give the Contractor the right for using the whole Site which is allotted for

project construction. If the right for using any part of the Site is not given by the date indicated
in the Special Conditions of Contract, the Employer will be deemed to have delayed the start
of the certain kinds of project works, in this case the Employer should extend the construction
period for the period of transferring the Site.
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17. Access to the Site

17.1 The Contractor shall allow the Engineer and any other person authorized by the Engineer,
access to the Site or to any other place where work is being carried out or is expected to be
carried out according to the Contract.

18. Orders and instructions

18.1 The Engineer, within his authority, may take a decision; give orders and instructions to be
binding upon the Contractor.

18.2 If the Contractor assumes that decision taken by the Engineer exceeds the authority presented
by the Engineer under the Contract, or decision was taken wrong, it shall be dealt with under
clause 19.

19.0 Dispute or disagreement arising between the Employer and the Contractor shall be settled
in accordance with the Laws of Guyana.

19.1 Notwithstanding any references to trial herein, the parties shall continue to perform their
obligations under the Contract, unless otherwise agreed.

B. Time Control
20. Work Execution Schedule

20.1 Within the time period specified in_the Special Conditions of Contract, the Contractor shall
submit to the Employer for approval the Work Execution Schedule where general methods of
arrangement, procedure and period of execution of works on the Project construction are
stated.

20.2 The Contractor shall submit, within the time periods specified in the Special Conditions of
Contract to the Engineer for approval, the updated version of the Work Execution Schedule,
taking into account the actual progress of performed works, and its impact on the time period
of remaining works, including available changes in the sequence of execution of the works.

20.3 If the Contractor does not submit the updated Work Execution Schedule during the indicated
period, the Engineer may retain the amount specified in the Special Conditions of Contract
from the next Certificate of Performed Works, and continue to retain that amount until the
delayed Work Execution Schedule is provided.

20.4 The Engineer’s approval of the Work Execution Schedule shall not alter the Contractor’s
obligations. The Contractor may revise the Work Execution Schedule, and submit it to the
Engineer again at any time. The revised Work Execution Schedule should demonstrate the
effect of Modifications and Compensation Events.

21. Delays Ordered by the Engineer

21.1 The Engineer has a right to give order to the Contractor to suspend the start or progress of
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execution of the works on the Project construction.
22. Early Warning

22.1 The Contractor shall inform the Engineer as soon as possible of likely specific events, or
circumstances that may negatively affect the quality of the works, increase the Contract Price
or delay the execution of the Works on the Project construction. The Engineer may require
the Contractor to assess the expected impact of the future event or circumstance on the
Contract Price and Completion Date. The Contractor should provide such assessment within
a short time.

22.2 The Contractor shall assist the Employer in preparing and analyzing proposals regarding for
that how to the consequence of such an event or circumstance can be avoided or reduced by
anyone involved in the work, and in carrying out any instruction of the Engineer resulting
from those proposals.

C. Quality Control

23. ldentifying Defects

23.1 The Engineer shall check the works of the Contractor and notify the Contractor of the defects
found. Such checking shall not involve the change in the Contractor’s responsibilities. The
Engineer is entitled to require the Contractor to search for a defect, and to uncover and check
the results of works that the Engineer considers may have a Defect.

23.2 The “Defects Liability Period” for the work is 12 months from the date of taking over
possession or such other period as may be specified in the Bid Data Sheet.

24. Tests

24.1 If the Engineer instructs the Contractor to carry out tests not provided for in the specifications
to check whether the performed work has a defect, and if as a result the test shows that it does,
the Contractor shall pay for the test. If there is no defect, the payment for the test shall be done
by the Employer and it shall be a Compensation Event.

25. Correction of Defects

25.1 The Engineer should notify the Contractor in writing of any defect before completion of the
Defects Correction Period, which begins at Completion Date, and its duration is determined in the
Special Conditions of Contract.

25.2 Upon receipt of each notice of Defect, the Contractor should correct the indicated Defect within
the time period specified in the Engineer’s notice.
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26 Uncorrected Defects

26.1 In case if the Contractor has not corrected the Defect within the time period specified in the
Engineer’s notice, the Engineer will assess the cost of having the Defect corrected, and the
Contractor should pay those costs.

D. Cost Control
27. Bill of Quantities

27.1 The Bill of Quantities includes the priced kinds of works and value of consumable material for
the construction, installation, testing and commissioning of the Works to be executed by the
Contractor.

27.2 The Bill of Quantities in the bid is used for calculation and payment for the Contract Price. The
Contractor shall receive the payment for the executed amount of works at the rate and price, and
value of consumable materials indicated in the Bill of Quantities for each kind of work.

28. Changes in Quantities

28.1 In exceptional circumstances, the Employer, as may be industrially required, may change
quantity of any works, or individual kinds of works.

28.2 At the request of the Employer, the Contractor within 7(seven) days of receipt of request should
provide the Employer with a detailed breakdown of prices of change in the quantities indicating the
rates for kinds of works and value of consumable material. The Employer shall evaluate those rates
and value of consumable material in comparison with the Bill of Quantities provided by the
Contractor with his Bid.

28.3 In case if during the comparison, the rate and value of consumable material will correspond
with the rate and value of consumable material given in the Bill of Quantities, the Employer shall
issue the Contractor a “Work order” for the execution of changed quantities.

28.4 If the rate and value of consumable material shall not correspond with the rate and value given
in the Bill of Quantities, or if in the Employer’s judgment, shall be unreasonable, the Employer
instructs the Engineer to prepare a budget for Changed quantities, or for individual kinds of works,
and on the basis of his own forecast, issues the Contractor a budget in the Work order format to
execute for changed quantities.

28.5 The Contractor does not have a right for additional payment as a compensation of expenditure
which one might avoid by giving an early notice.

29. Certificate of Performed Works

29.1 The Contractor shall monthly submit to the Engineer for payment the certificates of actually
performed works prepared pursuant to the Bill of Quantities after deduction of aggregate
payments of previously approved quantities.

29.2 The Engineer should check the Contractor’s monthly certificates of performed works and
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approve them for payment to the Contractor.

29.3 The value of performed works should be determined by the Engineer, and should involve the
value of all actually performed quantities in accordance with items of works, rates and value of
consumable material under the Bill of Quantities.

29.4 The value of performed works should include the value of Work order (additional works) and of
Compensation Event.

29.5 The Engineer may exclude, based on subsequent circumstance, any items certified in a previous
certificate of performed works for payment, or reduce the proportion of any item previously
certified in any certificate of performed works for payment in the light of later information.

30. Payments

30.1 Payments shall be adjusted for deductions for advance payments and retention. The Employer
shall pay the Contractor sums according to the certificates of performed works confirmed by
the Engineer during 28 days after the date of invoicing pursuant to the certificate of performed
works. In case when the payment is delayed, the Employer shall pay interest to the Contractor
indicated in the Special Conditions of Contract against the delayed payments. Interest is
calculated from the date by which the payment should be made and until the date when the last
payment has been made.

30.2 Incase if the cost of certificate of performed works is increased as a result of decision of Arbitrator
or Judge of General Jurisdiction, interests will be charged from the date of affirmation by the
Engineer of the certificate of performed works for which the quantities have been increased
without any dispute.

30.3 The kinds of Works for which no rate or price, and value of consumable material is entered in
will not be paid for by the Employer, and shall be deemed included in other kinds of Works.

30.4 The payment to the Supplier for the Goods delivered shall be made in accordance with the
Contract in the form and within the periods specified in the SCC.

30.5 The supplier shall furnish the procuring entity with the Advance Payment Guarantee in the
amount and form indicated in the SCC.

31. Retention

33.1 For the purposes of correction of possible defects, the Employer shall retain from each
payment a portion of the funds in the sum of 10 % of the contract sum is paid only at the
expiration of Defects Liability period

33.2 On the Completion Date half of the whole retention shall be returned to the Contractor and the
second half shall be returned after completion of the Defects Correction Period, provided that
all Defects indicated in the notice and certified by the Engineer have been corrected.
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33.3 After entire completion of Works, the Contractor may substitute retention money with an “on

32.
321

demand” bank guarantee.

Liquidated Damages.

In case of a failure in the Completion Date towards the Expected Period of Completion, the

Contractor shall pay the Employer liquidated damages specified in the Special Conditions of
Contract for each date of delay of the actual Completion Date against the Expected Period of
Completion. The total amount of liquidated damages shall not exceed the amount specified in
the Special Conditions of Contract. The Employer may deduct liquidated damages from
payments due to the Contractor. Payment of liquidated damages shall not affect the Contractor’s
liabilities. Thereafter the procuring entity has the right to cancel the contract and demand all
forms of damages.

32.2 In case of extension of the Expected Period of Completion after liquidated damages have been

paid, the Engineer shall repay the overpaid amount of liquidated damages by the Contractor at
the expense of next certificate of performed works.

33. Force majeure

33.1

33.2

33.3

34.

34.1

34.2

The Contractor shall not forfeit his performance security, and shall not be responsible for
payment of liquidated damages, or termination of a Contract for disregard of provision, if the
delay in execution of the Contract, or default is the result of an event of force majeure.

For the purposes of this Clause, “force majeure” means an event beyond the control of the
Contractor, not connected with error or negligence of the Contractor, and not foreseeable. Such
events may include but not restricted to such actions as: wars or revolutions, fires, floods,
epidemics, quarantine and embargo affecting the execution of the Works.

When force majeure arises, the Contractor shall promptly notify the Engineer in writing of
Such event and its cause. If no written instructions received from the Engineer, the Contractor
shall continue to perform his obligations under the Contract as far as possible, and shall search
for alternative ways of execution of the Contract, irrespective of force majeure.

Mobilization or Advance Payment

The Employer shall make advance payment to the Contractor in the amount and within the
dates specified in the Special Conditions of Contract, provided that a Bank Guarantee for
advance payment for the amount of advance have been provided by the Contractor. The
Guarantee shall remain in force until the full repayment of advance; in this case the amount of
the Guarantee should be progressively reduced by the amounts repaid by the Contractor. Interest
will not be charged on advance payments.

The Contractor shall use the advance payment exclusively to pay for Plant, Machinery, and
Equipment, Materials and other expenses required directly for the execution of the Contract.
The Contractor shall demonstrate that advance payment has been used for the purposes of
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execution of the Contract by supplying copies of invoices or other documents.

The advance payment shall be repaid by deducting proportionate amounts from the Certificate
of performed works that are due to the Contractor. No account shall be taken of the advance
payment or its repayment in assessing valuations of performed works, Modifications,
Compensation Events, Bonuses or Liquidated Damages.

Performance Security

Within seven (7) days upon receipt of notice of award, the successful Bidder shall furnish the
Employer with the Performance Security, the amount and form of which is specified in the
Special Conditions of Contract.

The Performance Security shall be returned by the Employer not later than fifteen (15) days after
the date of completion by the Contractor of his obligations under the Contract, including all
guarantee obligations, unless otherwise provided in the Special Conditions of Contract.

Cost of Repairs

Loss of or damage to the Works, Plant, or Materials included in Works and having been
occurred between the Start Date and the Completion Date, including the Defects Correction
Period shall be reimbursed by the Contractor at the Contractor’s cost if that l0ss or damage
arose as a result of the Contractor’s action or inaction.

Finishing the Contract

37. Completion 37.1 The Contractor, after completion of all works stipulated in the

Contract, shall send the Employer a notice of Completion and
shall request the Engineer to issue a certificate of Completion of
the Works

38. Taking Over 38.1 The Employer not later than seven (7) days after the Contractor’s

notice, shall appoint the Working Commission to take over the
Works. The Taking Over Certificate shall be prepared with
participation of the Contractor. The date of approval of Taking
Over Certificate by the Employer shall be deemed the
Completion Date, and within seven (7) days of the date of taking
over certificate, the Site and the Works should be taken over by
the Employer.

39. Final Account 39.1 After the Certificate of Corrected Defects, the Contractor shall

supply the Employer with a final account for the remaining
amount that the Contractor considers payable under the Contract.
Provided that all defects are corrected, and that the supplied
invoice is correct and complete, the Engineer, during one month,
shall certify the final certificate of performed works. If during the
inspection, there will be the facts of finding a defect, and the
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supplied invoice is incorrect or inaccurate, the Engineer, within a
month, shall submit a schedule for correction of defects. If the
Final Account is still incorrect or inaccurate after it has been
resubmitted, the Engineer shall determine independently the
amount due to and shall decide to pay to the Contractor.

40. Termination 40.1 The Employer or the Contractor may terminate the Contract if the
other party causes a fundamental breach of the conditions
stipulated in the Contract.

40.2 Fundamental breaches of the Contract conditions shall include,
but shall not be limited to, the following:

(a) the Contractor stops the works for 15 days, in this case that
stoppage is not provided in the current Work Execution Schedule and
is not authorized by the Engineer;

(b) The Employer instructs the Contractor to suspend the progress
of the works, and such instruction is not canceled during the days
specified in the Special Conditions of Contract;

(c) The Employer or the Contractor becomes bankrupt or goes into
liquidation, exclusive of reorganization or amalgamation;

(d The Employer does not pay the Contractor the amount
confirmed by the Engineer within the days specified the Special
Conditions of Contract of the date of invoice supplied to the Contractor
for payment;

(e) the Engineer notifies and warns that non-correction of a
specific defect is a fundamental breach of the Contract conditions; and
the Contractor does not correct a defect within acceptable period of
time established by the Engineer;

(f)  The Contractor does not provide the required guarantee;

(g) The Contractor delayed the completion of the Works for a
number of days correspondent to a maximum possible amount of
liquidated damages as indicated in the Special Conditions of Contract.

(h) If the Contractor, in the Employer’s judgment, has engaged in
corrupt or fraudulent practices in the process of competitive selection
or execution of the Contract.

For the purposes of this subparagraph:

(1) "corrupt practice” means the offering, giving, the agreement
requesting for remuneration in any form, or services rendering in
order to influence the action of a public official in the procurement

36|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

process or contract execution; and

(2) "fraudulent practice™ means a misrepresentation of facts in order to
influence the procurement process or execution of a contract to the
detriment of the Employer; including a collusive practice of bidders
(prior to or after bid submission) to establish bid prices artificially at
non-competitive level, and deprive the Employer from benefits of free
and open competition;

(3) “collusive practice” means a scheme or arrangement between two
or more contractors (subcontractors), with or without the knowledge
of the Employer, designed to artificially rise the price in during the
execution of a contract;

(4) “coercive practice” means harming or threatening to harm
(directly or indirectly), persons or their property to influence their
participation in the execution of a contract;

40.3 When either party of the Contract notifies the Engineer of breach
for a cause other than those listed under Clause 45.2 above, the
Engineer shall determine whether the breach is fundamental or
not.

40.4 Notwithstanding the above, the Employer may terminate the
Contract for convenience.

40.5 If the Contract is terminated, the Contractor shall stop the Works
immediately, make the Site safe and secure, and leave the Site as
soon as reasonably possible.

41. Payment  upon 41.1 If the Contract is terminated because of a fundamental breach of
Termination Contract by the Contractor, the Engineer shall issue the confirmed
Certificate of the performed works and Materials ordered less advance
payments received up to the date of the confirmation of the certificate
and less the percentage of unperformed works, as indicated in the
Special Conditions of Contract. Additional Liquidated Damages shall
not be charged. If the total amount due to the Employer exceeds the
amount due to the Contractor, the difference shall be a debt of the
Contractor to the Employer.

41.2 If the Contract is terminated for the Employer’s convenience or
because of a fundamental breach of Contract by the Employer, the
Engineer shall confirm the Certificate of the performed works,
Materials ordered, the reasonable cost of removal of Equipment,
repatriation of the Contractor's personnel employed solely on the
Works, and the Contractor's costs of protecting and securing the
Works, and less advance payments received up to the date of the
confirmation of the certificate.
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42. Property 42.1 All Materials on the Site, Equipment, Temporary Structures, and
Works shall be deemed the property of the Employer if the
Contract is terminated because of the Contractor's fault.

43 Release from 43.1 If the Contract is frustrated by the outbreak of war or by any other
Performance event entirely outside the control of either the Employer or the
Contractor, the Engineer shall certify the impossibility of the
Contract performance. The Contractor shall make the Site safe and
stop work as quickly as possible after receiving such notice, and
shall be paid for all work carried out before receiving an
instruction, and for any work carried out afterwards to which a
commitment was made.

44, Contractor to 44.1 The Contractor should provide the protection of performed
Protect Works works and all materials, plant, resources and other items related to
Done, Materials the Works from any or all kinds of damage, deterioration,
and Plant destruction linked to rain, frost, fire, robbery, mysterious

disappearance and other reasons. The Contractor during the
execution of the works, shall additionally ensure the protection of
other works on Project, and of property belonged to the Employer,
and related structures from any damage, deterioration or for any
other reason, including (but not limited to these) roads, buildings,
warehouses and other kinds of movable and immovable property,
exclusive of the event of force majeure. All costs incurred by the
Contractor in view of the above-stated, shall not be subject to
additional payment on the part of the Employer.

44.2 The Employer will not be responsible for any damage to the
Contractor’s works for the abovementioned reasons before they
are fully completed and accepted, and the Contractor shall,
without additional payment, carry out all corrections, repairs or
replacements as applicable to the Works because of necessity to
correct any defect, damage and other defects as a result of the
above event.

45. Materials and 45.1 The Contractor shall be responsible for the arrangement of
Equipment  of supply, transportation, discharge and storage of all Materials and
Contractor Equipment to be supplied, and delivered by the Contractor to the

Project Site. The supplies shall be carried out only for the
Contractor’s name. The Employer shall in no case be responsible
for expenses related to the supply, processing, storage and fee for
stoppage of vehicle. No supplies shall be addressed to the
Employer.

45.2 The Contractor shall provide the Employer with a Schedule of
Receipt of materials and equipment on the Project Site. The sites
only permitted by the Employer may be used for storage, stowage
and stockpiling.
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Special Conditions of Contract (SCC)

The following Special Conditions of Contract shall supplement the General Conditions of Contract.
Whenever there is a conflict between the provisions herein and the General conditions of Contract,
the Special Conditions of Contract shall prevail.

GCC A. General
Clause
name
1.1 The Employer is:
Guyana Power & Light Incorporated
40 Main Street,
North Cummingsburg
Georgetown
The works are:
LOT1 - Construction of one (1) new 69KV Transmission Line bay namely-
e C(Canefield Substation.
LOT 2 - Upgrade one (1) existing 69KV Transmission Line bay namely;
e New Sophia Substation
LOT 3 - Construction of one (1) new 69 KV Transmission Line bay namely;
e Columbia Substation.
1.1 The Intended Completion Date is Twenty (20) weeks after the ‘Notice to Proceed’
is issued to the Contractor.
1.1 The Engineer is the Project Manager of the GPL Major Projects Department
1.1 The Sites are located at:
1. New Sophia, Georgetown
2. Columbia, Mahaicony, East Coast Demerara
3. Canefield, East Canje, Berbice
1.1 The Start Date shall be 7 days after the “Notice to Proceed” is issued to the
Contractor.
3.1 The Language of Contract is English
3.1 The Applicable Law for this contract is The Laws of Guyana
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10.1

The minimum insurance amounts and deductibles shall be:

(@) For the Works, Plant and Materials: G$3,300,000

(b) For the loss or damage to Equipment: G$3,300,000

(c) For loss or damage to property(except the Works, Plant Materials and
equipment) in connection with the Contract: G$4,500,000

(d) For personal injury or death:
(1)Of the Contractor’s employees: G$2,000,000
(i)Of other people: G$2,000,000

141

The safeguard/ safety at the site, The Contractor shall;

1. Provide safety gear which should be worn by workers whilst works are ongoing.
2. Agree to abide with GPL safety plan for works on site as such the Contractor
will be responsible for obtaining a copy from GPL Inc.

16.2

The date by which the Site has been transmitted to Contractor for use shall be the same
date as the “Notice to Proceed”

19.0

Disputes or disagreement arising between the Employer and the Contractor shall be
settled in accordance with the Laws of Guyana.

B. Time Control

20.1

The Contractor shall submit for approval a Work Program within 7days from the date
of the Letter of Acceptance.

20.2

The period of submission of updated Work Program — within seven (7) days of request
by Engineer.

20.3

The retention for untimely submission of Work Program is $20,000 Guyana Dollars
per day.

C. Quality Control

23.2

The Defects Liability Period is Twelve (12) Months

26.1

Any correction of Defects must commence within fourteen (14) days of receipt of
Engineer’s notice.

D. Cost Control

30.1

The Employer shall pay the Contractor sums according to the certificates of performed
works confirmed by the Engineer during 28 days after the date of invoicing pursuant to
the certificate of performed works.

The Employer shall pay a rate of 0.02% interest of Certificate of Performed works when
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a payment is delayed without reasonable cause.

31.1

Retention
The retention amount shall be 5% for each payment claimed for works executed, but
no more than 10% of the Contract Sum.

321

Liquidated Damages
The penalty to be paid by the Contractor for delay of the completion of works
is 0.5% per day to a maximum of 5% of the Contract Sum.

33.1(b)

The Schedule of Other Contractors is as follows: Not Applicable

34.1

Mobilization/ Advance Payment
The time frame by which mobilization/advance payment is to be provided and the
amount is 15%o of the contract sum.

34.3

Repayment of advance payment for mobilization and equipment shall be repaid at a rate
of 30% of the amount of all interim payment certificates:

The advance shall be repaid with percentage deductions from the interim payments
certified by the Engineer under the Contract. Deductions shall commence in the next
interim Payment Certificate following that in which the total of all such payments to the
Contractor has reached not less than 15% of the Contract Price.

35.1

A Performance Security is required in the amount of 10% of Contract Price
and be in the form of a Bank Guarantee, Manager’s Cheque or Insurance, drawn
on a bank/insurance company. registered and operating in Guyana.

E. Finishing the Contract

402 (b)

When a suspension order is not revoked by the Employer after 30 days

402 (d)

When payment to the Contractor is delayed beyond 30 days following invoicing

40.2 (9)

The maximum number of days of delay is: 10 days; consistent with clause 32.1 on
liquidated damages.
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BILLS OF QUANTITIES

A. SCHEDULE OF PRICES

SCHEDULE 1: SUMMARY OF BID PRICES

ITEM DESCRIPTION | US Dollar (US$) | US Dollar (US$)
SCHEDULE 1.1 - SUBSTATIONS

111 Lot 1 — Canefield
1.1.2 Lot 2 — New Sophia
1.1.3 L:ot 3 - Columbia

SUB-TOTAL

SCHEDULE 1.2 - 69 kV TRANSMISSION LINES
SUB-TOTAL
SCHEDULE 1.3 - TOOLS AND APPLIANCES
1.3.1 | Tools and Appliances
SUB-TOTAL

SCHEDULE 1.4 - SPARES

1.4.1 | Spares
SUB-TOTAL

TOTAL BID PRICE

Total Bid Price ( The amount to be entered in paragraphl of the Form of Bid) ( In words)
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SCHEDULE 1.1.1 - SEGREGATED PRICES FOR LOT 1 - CANEFIELD SUBSTATION

ITEM
NO.

DESCRIPTION

QUANTITY

RATE USD)

TOTAL USD)

1

Electrical, Civil and Building
works inclusive of all
foundations, concrete cable
trenches, ducts, cable works
and crushed stone layer for
additional earthing works.

1

Supply and installation of New
69 kV switchyard/switchgear
incl.of SF6 Circuit Breaker, DS
with Earthing Switch, Single
Phase PT and associated
protection and control panel,
metering equipment, UPS, DC
systems as required, and
accessories necessary for
safe, efficient and reliable
operation

Supply and install appropriate
size and length of open
conductor for all 69kV
connections

Cost of design, risk, lodging,
site technical services,
insurance, temporary facilities
etc.

TOTAL
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N.B Total to be carried back to Schedule 1

SCHEDULE 1.1.2 - SEGREGATED PRICES FOR LOT 2 — NEW SOPHIA SUBSTATION

ITEM
NO.

DESCRIPTION

QUANTITY

RATE USD)

TOTAL USD)

1

Electrical, Civil and Building
works inclusive of all
foundations, trenches, ducts,
cable works and crushed
stone layer for additional
earthing works.

1

Supply and Installation of a 69
kV three-phase PT and
associated protection and
control panel and metering
equipment, UPS, DC systems
as required, and accessories
necessary for safe, efficient
and reliable operation

Supply and install appropriate
size and length of open
conductor for all 69kV
connections and a galvanized
end structure (gantry)

Cost of design, risk, lodging,
site technical services,
insurance, temporary facilities
etc.

TOTAL
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N.B Total to be carried back to Schedule 1

SCHEDULE 1.1.3 - SEGREGATED PRICES FOR LOT 3 — COLUMBIA SUBSTATION

ITEM | DESCRIPTION QUANTITY | RATE USD) | TOTAL USD)
NO.
1 Electrical, Civil and Building 1

works inclusive of all
foundations, concrete cable
trenches, ducts, cable works
and crushed stone layer for
additional earthing works.

2. Supply and installation of New 1
69 kV switchyard/switchgear
incl.of SF6 Circuit Breaker, DS
with Earthing Switch, Single
Phase PT and associated
protection and control panel,
metering equipment, UPS, DC
systems as required, and
accessories necessary for
safe, efficient and reliable
operation

3. Supply and install appropriate 1
size and length of open
conductor for all 69kV
connections and a galvanized
end structure (gantry)

4 Cost of design, risk, lodging, 1
site technical services,
insurance, temporary facilities
etc.

TOTAL

N.B Total to be carried back to Schedule 1
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SCHEDULE 1.3 - TOOLS AND APPLIANCES

1.3.1 - Tools and Appliances

US DOLLARS (US$)

FOB Freight Insurance to site | -0¢@ Transportto

Item Description Quantity site TOTAL COST

Rate Total Rate Total Rate Total Rate Total
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SCHEDULE 1.4 — SPARES

1.4.1- Spares
US DOLLARS (US$%)
item Description Quantity FOB Freight Insurance to site Local Trs?pesport to
TOTAL COST
Rate Total Rate Total Rate Total Rate Total
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1. SCHEDULE -2: SUPPLY OF EQUIPMENT

The Bidder shall fill-up the following table of prices and shall include the same in the
financial proposal

Supply of Equipment:

SI. No. Item Name Qty.

2. SCHEDULE -3: ERECTION & COMISSIONING

Qty. | Erection &

SI. DESCRIPTION Commissioning

No.

49|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

PAYMENT SCHEDULE

PAYMENT SCHEDULE

Progressive Payments to Contractor shall be made for the activities as stated in tables below to the extent of weightings
mentioned against each on basis of the prices quoted for the Substations and Transmission Lines

Table 1 Substations

remedying defects

Engineer.

% Accepted
Stage Description of Miles_tones Documents to be Presented Contract Amount
for each Substation for each
Substation

Contractor's  written  request

1 Advance Payment and Advance Payment 15
guarantee

) Approval of basic design by the Notice of the Engineer's 5

Engineer Approval

Interim Payment Certificate

3 Shipment of major equipment (upon the submission of 40
Shipping documents; BL etc.)
Interim Payment Certificate

4 Arrival of major equipment (Verification of delivery to 10
Site)

5 Completion of foundation Interim Payment Certificate 10
(Certified complete by
Engineer).
Interim Payment Certificate

6 Completion of Erection (Certified complete by 10
Engineer).

7 Substantial Completion of Works Takmg-ovgr Certificate issued 75
by the Engineer.

8 Completion of Outstanding Work, | Certificate issued by the 95
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TECHNICAL SPECIFICATIONS

See APPENDIX |
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Safety, Health & Environmental
Cuidelines
(Contractors)

Safety Health Environmental Unit — September 2020
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INTRODUCTION

Purpose

The Guyana Power and Light Inc. (hereafter refer to as (GPL) Safety Health and Environmental Plan
(hereafter refer to as SHE Plan) describes the minimum requirements expected of GPL’s employees,
contractors, customers and visitors.

The SHE Plan is part of GPL’s total commitment to provide a safe working environment at all times and
the goal of achieving incident free workplaces.

This SHE plan outlines how GPL shall comply with all relevant Acts, Regulations, Codes of Practice,
standards and requirements. This will be updated as may be necessary and tailored to suit the requirements
and needs of GPL and in keeping with any new legislative requirements.

This plan applies to all activities associated with and carried out on all GPL’s locations.

Abbreviations and Terminologies

ARAP - As Reasonable and Practicable

OSH Act - Occupational Safety and Health Act Cap. 99:06
SHE - Safety Health and Environment

SHEO - Safety Health and Environmental Officer

ASHEO - Assistant Safety Health and Environmental Officer
PPE - Personal Protective Equipment

MSDS - Material Safety Data Sheet

BPN - Best Practicable Means

ECC - Emergency Control Center

References:

Occupational Safety and Health Act Cap. 99:06
Environmental Protection Agency Act Cap 20:05
Fire Prevention Act Cap. 22:01 and Fire Prevention (Amendment) Act No. 34 of 2009

HEALTH AND SAFETY MANAGEMENT SYSTEM
The SHE management system is made up of the following documents:

Document Description

Policies Policies set the overall guidelines and direction of GPL’s
approach to SHE.

SHE Procedures Procedures relevant to the management and administration of
jobs relating to all GPL’s activity.

Emergency Response GPL response plan which includes identified emergency and
environmental response.

Environmental Describes the environmental controls to be implemented and

Management Plan measures to be taken for a particular geographic work area,
process or discipline.

Safety Health and | Describe the SHE administration and management framework

Environmental Plan for GPL. This includes responsibilities, risk assessment,

(This Plan) training and inductions, general safety rules and protocols, risk
controls, audits and management controls.
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MANAGEMENT LEADERSHIP AND COMMITMENT

Responsibilities

Divisional Director — Human Resources

The Divisional Director has the overall responsibility of ensuring the objectives of the SHE Plan and
policies are met and that all jobs within the company is delivered injury and incident free, this will be
achieved by:

Ensuring that all relevant and necessary human and material resources to enable the teams to meet their
responsibilities.

Ensuring that the appropriate SHE systems are developed, approved, implemented and maintained during
operations.

Ensuring that competent personnel are recruited and that adequate training is provided to ensure that all
employees have the necessary knowledge and skills to competently perform their jobs.

Establish a process for review and continual improvement.

Safety Health and Environmental Officer

The SHEO is responsible for the development of the SHE plan, and work with the various levels of
Management to implement same. This will be achieved by:

Develop and provide training on the implementation of the company’s SHE plan.

Liaison with statutory and local regulatory authorities where required, to ensure that safety and health issues
which arise are resolved in a timely manner to the benefit of the company.

Review workplace health and safety documents, procedures, risk assessment, etc.

Assist to resolve disputes which may impact personnel, plant or equipment.

Undertaking regular safety and health inspections to all locations.

Supervisory Personnel (GPL)

Contractors

The GPL personnel with direct oversight of the project/contract is responsible and accountable for the
implementation of the provisions of this SHE plan by Contractors. This will be achieved by:

Acting in compliance with the provisions and requirements of the SHE plan.

Ensuring that the Contractor and all employees of GPL follow the requirements of the plan.

Ensuring that GPL’s emergency response plans are followed should any incident or emergency arise.
Reporting all OHS non-conformances; including, safety and environmental breaches, incidents and
dangerous practices and occurrences.

Ensuring that reasonable care is being taken by the Contractor to maintain a high standard of workmanship
S0 as to protect the health and safety of themselves and other persons.

Ensuring that all work sites are returned to a safe state by the Contractor at the completion of all tasks.

Contractors shall be required to:

Provide copies of this SHE plan to their supervisory personnel prior to the commencement of any contract
for work to be done.

To comply with all GPL’s SHE policies, requirements and practices.

To provide MSDS for all hazardous materials which they intend to use on any GPL’S site.

Comply with all reasonable instructions given to them by GPL’s representative.
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Attend any safety deliberations that may be convened by GPL’s representative.

Convene tool box discussions with their employees to ensure that all the necessary SHE protocols are
followed.

Conduct and participate in worksite inspections and make observations necessary to mitigate any risk to
persons or property.

Observe all statutory requirements relating to health, safety, quality and the environment.

Cooperate fully with procedures and consultative arrangements.

Employees of Contractors shall be required to:

Report to work fit for duty.

Have the appropriate skill, qualifications and training to undertake the task they are performing.
Follow all reasonable health and safety instructions given.

Wear all approved company issue PPE during the execution of their duties.

Rectify and report all hazards.

Follow work procedures, and to stop and reassess if the work methodology or risk changes.

SHE Policy
GPL is committed to ensuring a safe and healthy working environment for all personnel associated with
their operations as well as caring for the environment.

This SHE plan shall support the SHE policies which provide a framework for management’s commitment
through visible leadership and a vigilant culture which rigorously supports the implementation and
continuous improvement in the SHE program.

The GPL’s policies shall be widely circulated and prominently displayed in all areas.

Goals and Objectives

The goal of this SHE plan is to ensure that all the GPL’s operations are conducted in accordance with the
minimum requirements of all legislation pertaining to Occupational Safety and Health and the Environment.
For this to be achieved management, employees and Contractors are required to demonstrate a personal
commitment to achieving excellence in all tasks being undertaken.

This will aid in achieving our goals:

To operate incident and injury free.

To have available and post copies of the relevant legislation pertaining to OH&S and the Environment in
work places for access by employees.

To take all reasonable steps for the protection of Health and Safety of employees.

To ensure that the environment is not adversely affected by any operations carried out by and on behalf of
the GPL.

Foster a quality culture “Do it once and do it well”

To respect the community

To provide our customers with a great experience.

CONTRACTORS MANAGEMENT

All contractors and contractor employees have an obligation to adhere to and comply with all relevant
legislation, policies, procedures and instructions in striving for an injury and incident free operations whilst
being engaged by the GPL.
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4.1

4.2

5.1

5.1.1

5.1.2

Contractor SHE Systems and Procedures

The contractor shall at a minimum comply with:

The Occupational Safety and Health Act Cap. 99:06;
The Environmental Protection Agency Act Cap. 20:05;
This SHE Plan;

Applicable GPL rules and regulations;

Any other requirement specified by the GPL.

Assessment of Contractors

Prior to engagement, all contractors shall provide copies of the relevant licenses, insurance, and any other
relevant documentation for review by GPL.

Only after a successful review and approval, shall the contractor be permitted to commence operations.

At times, GPL may request that a contractor submit additional records, procedures, training records or other

information for assessment and/or validation. Upon any reasonable request, the contractor will submit such
documentation.

COMMUNICATION AND CONSULTATION

An integral part of the SHE management system is the open communication of information between all
levels of management, employees and contractors. In achieving this goal, GPL and their Contractors, as
well as the Contractor and their employees, shall conduct SHE meetings, inclusive of tool box talks and
other safety discussion prior to commencement of all tasks. It is the expectation that the
Managers/Supervisors of the various work groups shall take the lead in ensuring that these discussions are
held and documentation are made.

SHE Meetings

The standard SHE meetings that maybe carried out may include at a minimum:
Tool Box Talks prior to commencement of a task.

Management/Contractor’s coordination meetings.

Safety Committee Meetings (by law or request by GPL).

Formal records of such meetings should be maintained for review.

Tool Box Talks

Tool Box Talks should be convened prior to commencement of a task or as otherwise determined and
agreed. These meetings should involve Contractor’s supervisors and employees and should be documented
for review by GPL, if required.

The topics covered by tool box meetings shall include:

Discussion of incidents and occurrences at the work sites.

Presentation of SHE topics which in the view of the supervisor that would assist the employees to perform
their jobs safely and competently.

Contractor’s Coordinating Meeting
Contractors’ Coordinating Meetings will be scheduled by GPL’s personnel.
These meetings may include:

Projection of works.
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Integration of activities
Review of hazards identified during inspections and risk assessments.
Health, Safety and Environmental issues.

Safety Committee Meetings
The formulation of Health and Safety Committees and the appointment of Health and Safety
Representatives shall be done in accordance with the OSH Act.

SHE Issue Resolution

The Contractor will endeavour to resolve SHE issues whilst, wherever possible, maintain productive work.

It is emphasized that at all times employees must accept responsibility for their own safety. In general the

process shall follow the procedures outlined in the OSH Act:

A. Where the health and safety problem exist which can be rectified by the individual, it shall be rectified;
otherwise

B. Report the problem to the supervisor for rectification, allowing sufficient time; otherwise

C. Report the problem to an elected safety representative (where elected) for rectification, allowing
sufficient time; otherwise.

D. Report the issue to the GPL personnel with oversight of the project/contract who shall consult with the
Contractor to have issue rectified as soon as practicable.

Where Contractor fail and/or refuses to rectify SHE issue reported to them, GPL may take whatever steps
it deems necessary, in accordance with the contract.

RISK MANAGEMENT

Risk Management is the systematic process of identifying hazards, evaluating risk, implementing controls
and monitoring effectiveness. Throughout the duration of the operation, hazard identification tools and
techniques shall be used and documented evidence kept for review.

Controls of risk identified shall be determined using the Hierarchy of Controls process.

Most Effective Elimination Remove hazards completely
Substitution Replace/reduce the hazard with a lower risk alternative
Isolation Isolate the worker from the hazard
Engineering Involves some changes to the work environment or work
Controls process to place a barrier to, or interrupt the transmission path

between the worker and the hazard
Administrative  The use of procedures, hazard control plans, signs, training, etc
Controls
Less Effective PPE The use of Personal Protective Equipment/Clothing.

Note: Where the risk cannot be eliminated, a combination of controls can be utilized to control the risk.

Risk Assessment
All hazards or risk should be evaluated using the following risk matrix. Attached appendix I.
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Hazard Register
All hazards identified during an inspection or when a risk assessment is done must be documented. These
records will be progressively reviewed to track progress of rectification.

Hazard Observation and Reporting
The reporting of all hazards shall be encouraged so that they are investigated and assessed to ensure timely,
remedial and preventative action(s) are taken.

All persons especially supervisory staff should be trained in this procedure. They are encouraged to use this
SHE tool to record any observed risk hazards or unsafe conditions that presents immediate threat to health,
safety and environment.

Work Place Inspections

Informal Inspections

Formal Inspections

Impromptu Inspections

Follow up inspections

Plant and Equipment Inspections

Inspections and Audits as required by contract.

An inspection report shall be compiled and retained for records and follow up.

TRAINING AND COMPETENCY

Personnel Selection

All personnel employed or engaged by GPL shall have adequate knowledge and experiences for the task
for which they are being engaged and shall be the holder of the appropriate qualification / licenses for the
position.

Licenses and Certificates of Competency
All persons being engaged shall satisfy at minimum the GPL job requirements regarding qualifications and
work experiences for the job function for which they are being engaged.

All persons performing activities or task that required licenses or certificates of competency shall submit a
current copy of all such licenses or certificates of competency prior to engagement as outline in 4.2. Copies
shall be retained for records.

Other training certificates, such as First Aid, held by employees are to be copied and attached.

First Aid Training

All GPL’s worksites including construction sites where work is being undertaken by a contractor shall be
equipped with a First Aid kit to assist in dealing with any accident or emergencies. There should also be in
those workplaces person(s) trained to administer emergency first aid. It shall be the responsibility of all
contractors to make these provisions for their employees for the duration of any work being undertaken on
behalf of GPL.

Emergency Response
Emergency response requirement shall be considered in all operations.
Personnel shall be required to participate in regular emergency drills based on likely incident scenarios.
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Training Assessment

In an effort to ensure that all employees remain competent in the performance of their duties and function,
continuous training shall be provided to equip them with the knowledge and skills required to perform their
jobs in a safe and competent manner. Training needs will be determined using:

e Information provided in employee’s performance appraisals.

e Training needs assessment.

e Job and task assessments.

Training Records

Records shall be maintained of all SHE training undertaken and provided to employees. The records kept
shall include:

e The type of training convened.

e The date, time and place the training was conducted.

e The names and signatures of the trainees.

e The content covered during the training.

OCCUPATIONAL HEALTH

Fitness at Work

No person shall be allowed on the worksite while being fatigued or under the influence of alcohol or illicit
drugs, or otherwise deemed to be a RISK.

GPL through the respective supervisor shall reserve the right to request that an employee or contractor who
is suspected to be under in influence whilst being on official company business or on any company premises
to subject themselves to such tests to determine their fitness to be work. Such test shall be conducted in
accordance with the standard procedures to be done by agencies to be determined by GPL.

Hazardous Substances and Dangerous Materials

GPL shall comply with all State Guidelines, Legislations and relevant Codes of Practices as it relates to
Hazardous Substances and Dangerous Materials. All Hazardous Substances and Dangerous Materials shall
be handled, transported, stored, used and disposed of using the prescribed methods.

Material Safety Data Sheet (MSDS)

MSDS for all Hazardous Substances and Dangerous Materials approved for use by GPL must be available
on site for inspection and reference in the event of an emergency.

Provisions including PPE and first aid as recommended by the MSDS shall be made available to all
employees required to handle such materials. Personnel using Hazardous Substances and Dangerous
Materials shall be appropriately trained in the correct use of such substances or materials.

Working in Heat

Heat exhaustion is common among persons who work in construction and in environment which requires
that certain PPE be worn whilst carrying out certain tasks e.g. power generation. This is also true for persons
who engage in manual labour and those who work in areas where ventilation is poor. In an effort to protect
employees, the following practices shall be adopted:

Provide suitable and sufficient PPE/C.

Provide adequate supervision.

Provide adequate training, inclusive of tool box discussion prior to commencement.

Ensure that emergency systems are in place in the event of an incident and that all persons are adequately
trained in such.

Noise and Hearing
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The effects of sound above 85 dB over an 8 hours period can result in permanent hearing loss.

As such, it is the responsibility of the Contractor to provide hearing protection and to take such measures

as may be appropriate for the protection of persons that may be exposed to such by:

a) Installation of signs mandating that hearing protection be worn in certain places.

b) Train employees as to the dangers of working in an excessively noisy environment for prolonged
periods.

c) Incorporate engineering controls in the construction of buildings and offices in an effort to reduce
sounds at its source.

It is the responsibility of the supervisory staff to ensure that all employees adhere to all PPE/C usage

compliance.

Hygiene

Occupational Hygiene is the discipline of anticipating, recognising, evaluating and controlling health
hazards in the working environment with the objective of protecting worker health and well-being and
safeguarding all persons.

It is therefore recommended that good hygienic practices should be maintained at all times to ensure
personal and environmental cleanliness and preventing the spread of diseases.

ENVIRONMENT

Surrounding Land Uses, Hazards, Interfaces and Related Restrictions

Contractor must allow for and carry out a survey, to detect and verify the location and status of all known
overhead and underground services, prior to commencing any demolition, site clearance or earthworks
where required.

Where there is an imminent risk from GPL’s overhead or underground conductors, Contractor must make
a formal request to GPL for disconnection, diversion or protection of such overhead or underground
conductors as necessary, prior to commencing work. The purging of existing pipe work, tanks or plant
containing hazardous substances must be carried out prior to stripping out, removal, dismantling, alteration
or extension. Control measures must be established for safe systems of work and the safe disposal of purge
effluent. An appropriate Risk Assessment will be required for all work, and performed under a permit to
work as / where necessary.

Interfaces with the General Public

Contractor shall take all measures necessary to protect the general public from any risks arising from works
being undertaken. Wherever possible, Contractors shall programme the works and sequences of operations
to allow for the complete segregation of all construction activities from the general public. Where this is
not possible the Contractor shall identify all known hazards and risks and take appropriate measures to
control the risks e.g. provision of hoardings/ barriers, protection from falling materials, avoidance of uneven
surfaces, adequate illumination.

Contractor Obligations

All aspects of environmental management associated with the proposed works shall be the responsibility
of such company. This encompasses all stages of work from commencement to final hand-over to the GPL.
This includes ensuring that all necessary licences and/or consents are obtained for the construction works
from the relevant authorities, including those for temporary activities and discharges. Work shall be
conducted in such a way as to minimise any adverse environmental impacts of those works throughout their
duration.

Environmental Control and Monitoring
There are a number of specific environmental issues to be considered during the Project: -
Noise and Vibrations
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Pollution

Emissions and Discharges

Fuel and Chemical Management
Energy Management

Waste Management

Control of potential spills

Noise and Vibrations

The general objective for the management of potential impacts in respect of noise and vibration shall be to
control and limit noise and vibration levels from activities at source, by the use of Best Practicable Means
(BPM) (e.g. by careful selection of plant, maintenance and location of plant, operation methods and
programming, use of noise barriers/screening), ensuring compliance with relevant legislation.

Atmospheric Pollution

During operation the principal considerations in respect of atmospheric pollution involve potential dust
nuisance and the release of other air pollutants associated with aerial emissions. The general objective for
the management of potential impacts in respect of atmospheric pollution shall be to carry out the works, so
far as is reasonably practicable, to minimise emissions to air of dust and other pollutants, including odour,
in accordance with appropriate legislation and GPL guidelines. Employees shall take all reasonable steps
to avoid the creation of dust nuisance by making provision for; The screening, enclosure and spraying of
stockpiles of soil, rubble and construction materials, especially in dry, windy conditions Damping down
soil/other materials before depositing. Ensure that adequate covering is provided on each storage load of
material to prevent/reduce aerial propellants

Fuel and Chemical Management
It is the contractor’s responsibility to ensure that all hazardous chemical substances on site are controlled
in accordance with local regulations.

Control of Potential Spills

Systems for dispensing fuel and other contaminants to mobile and other equipment, should be done in a
manner to prevent the possibility of spillage. Spillage catchment kits, designated area with impervious
surface, correct type of fuel containers, etc should be used to reduce the possibility of environmental
contamination.

Waste Management
All waste on site shall be managed and disposed of in the appropriate and approved manner.

INCIDENT / INJURY REPORTING AND INVESTIGATION

In order for GPL to meet its SHE objectives, the effective reporting and investigation of incidents/injuries
is crucial for:

Preventing recurrence of similar incidents

Identifying and rectifying system inadequacies

Involving and educating personnel

Informing regulatory and other bodies

Incident and Injury Reporting

All Accident/Incidents and dangerous practices must be verbally reported immediately by the Contractor
or their representative on the site to the GPL personnel with oversight of the project/contract who shall
conduct an investigation as soon as practicable and prepare and submit the required reports i.e. in the case
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of an accident, within 24 hours. The Manager responsible for the section, the SHEO and ASHEO as well
and the Industrial Nurse shall be informed as soon as practicable after the Accident.

Guidelines for Incident Response and Investigation

All incidents shall be investigated to determine its root cause with the ultimate aim being to eliminate all

risk and to implement preventative measures. The responsible GPL personnel shall ensure that the scene

of any incident is secured and made safe to prevent any continuation and or escalation of the situation. The

GPL personnel shall also ensure that details of the incident are gathered as soon as possible so that no

evidence is lost, contaminated, tampered with or forgotten. At a minimum, the following information shall

be obtained to assist the investigation:

e Photographs of incident site/injuries

e Statements from the victim (where practicable), witnesses and the immediate supervisor.

e Any other important information including but not limited to work instructions, work procedure,
inspection and maintenance reports etc.

Incident Notification

All incidents must be verbally reported immediately and followed by written confirmation and reports as
soon as reasonably practicable after the event. Notifications will be in accordance with legislative and GPL
requirements.

Statutory Notification
Under the Occupational Safety and Health Act, all occupational accidents that resulted in lost time are
notifiable to the authority i.e. Ministry of Labour within 3 days of occurrence.

However, if such accident resulted in death, serious injury or serious illness of a person(s), such is notifiable
immediately to the authority.

Injury Management

Injury management is a coordinated and managed process consisting of activities and procedures to

facilitate a timely and safe return to work for injured workers. The success of an injury management

programme will depends on:

e Actively managing incidents

e Managing open communication between all stakeholders

e Providing temporary alternative duties (modified and /or alternate) as necessary, which are within the
injured worker’s restriction, physical limitation and abilities.

Early intervention is essential to both the workers recovery, and the cost effective management of the claim.
An immediate planned response can be initiated to determine if the worker is capable of staying at work
performing their regular pre-injury duties, modified duties, or alternate duties whilst the injury heals.

If the worker does require time away from the workplace, an effective programme will help the worker
return to meaningful, productive and safe work as early and safe as possible.

EMERGENCY RESPONSE

Emergency Procedure
A major incident is one that may affect several departments within premises; endanger the surrounding
community; involve major injuries or fatalities or dangerous occurrences; result in adverse publicity for
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an organization with ensuing loss of confidence.

Such incidents may be brought about by a malfunction of the normal operating procedures, by
the intervention of some outside agency, such as a severe electrical storm, flooding, an act of arson or
sabotage, or as a result of terrorist activities, by bomb threats, by riot or fighting, or contamination
threats. Other examples are a pressure vessel explosion, pollution, gas leakage, collapse of a crane, and
SO on.

All of these events have one thing in common - they are not planned. They will therefore throw the
whole workforce/community into panic unless sound Emergency Procedures have been thought
through and written down in simple understandable terms and then tested in training sessions for
appropriate numbers of people. People must know what to do in emergency situations. This is
particularly true of Managers and Supervisors on whose actions under stress their subordinates depend
and in whose hands their lives may be placed.

The Company must develop its own strategy aimed at reducing the potential for such major incidents.
The design of plant and buildings; the proximity of processes; the integrity of planned
maintenance procedures; the use of condition monitoring of key plant items; planned cleaning
schedules; frequent inspections of hazardous areas; sound security procedures; well-positioned, well-
maintained fire-fighting equipment; well-rehearsed fire drills and procedures; good job training; sound
’No Smoking’, alcohol and drug policies; all these things are part and parcel of a well-run business
which seeks to minimize the risk to its ongoing welfare from unexpected events.

In considering the types of emergency that might occur, account must be taken of the areas likely to

be affected. The interdependence and proximity of plant, buildings, storage areas, conveyor systems

and exit points from the site should be considered, as should such factors as the general effect of

the direction and strength of prevailing winds on the spread of fire and toxic materials, the site

defenses against severe flooding in the area, etc.

Preparation

1. A copy of this procedure/plan should be lodged with all key Managers. Its contents may or
may not be considered confidential, depending on circumstances.

2. List all key telephone numbers of both internal and external personnel and organizations

3. Ensure that there is an up-to-date Site Plan available at the Main Gate/Security Office and in the
key Control Rooms and in the Senior Manager's office. This should show and have labeled all the
main buildings, identify fire hydrant points and the location of shut-off valves for supplies of energy
and dangerous process materials, show storage areas for oils, gases and other flammable, dangerous
or toxic materials.

4. Ensure that outline drawings are available for each floor in each building, showing key plant items,
fire escape routes and the position of fire-fighting equipment.

5. Ensure that notes and Data Sheets are also available concerning any specific site hazards such as

dangerous chemicals, underground supplies or drains, overhead power lines.

Define all emergency exit routes from buildings and from the site.

Ensure that back-up lighting systems, such as battery operated lighting, torches and hand lamps,

are available and in good working order at all times.

8. In the event of an emergency, define, in advance, who will be in charge of proceedings. This
might be a Shift Supervisor or the Senior Manager on site (if quickly available). There must not be
a situation where more than one person thinks he is in overall charge. This person must have access
to the Emergency Procedures Manual and be able to refer to it quickly and authoritatively.

9. An Emergency Control Centre (ECC) should be nominated, or created if none exist, from where
the emergency operations can be controlled. Good communications are the key to this facility. It is

~No
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often based on the telephone exchange area where there are internal and external telephones and the
control console for mobile radios/telephones. A back-up should be considered for the case where
the prime choice is out of action, e.g. fire, bomb, etc. An alternative means of
communication may be necessary if the telephone lines are down or the power supplies are lost or
the back-up batteries are out of action, e.g. cell phones or hand held radios. Clearly, the relative
probabilities of each of these possible events need to be carefully considered so that money is
not wasted on unnecessary hardware.

10. Ensure that Medical facilities are available to cope with a situation involving several casualties and
that an emergency procedure is available for transporting several casualties to the nearest hospital,
if required.

11. Have in place agreed procedures with the local authorities such as Fire, Hospital and Police force.

12. Familiarize every employee with the procedures to be carried out in the event of an emergency
arising, including making them aware of the positioning of essential equipment and, if appropriate,
its use, e.g. alarms, fire-fighting, escape routes, assembly points, etc.

13. Train key personnel in all the appropriate procedures, e.g. use of breathing apparatus, fire-fighting,
first aid, fire warden duties, etc.

14. Test warning systems and evacuation procedures at appropriate intervals.

15. Ensure that a complete list of names and addresses of all employees is kept accessible in the event
of emergency. This will assist in the calling in of key, competent personnel or in the contacting of
relatives in the event of injuries or fatalities.

16. As a major incident will attract the attention of the media, it is essential to make arrangements for
official releases of information to the press and other news services. This is best achieved by
nominating one Company Spokesperson who may be the Company Public Relations Manager
(PRM). All other employees must be instructed not to release information but to refer any
enquiries to the PRM who should keep a record of any media enquiries dealt with during the
emergency.

17. Review the Emergency Plan at specified intervals, e.g. every two years.
HSE AUDITS
Regular Safety, Health and Environmental audits are essential to ensuring that the safety management
system performs at an optimal level. The schedule of such audits shall be in keeping with the Safety, Health
and Environmental Unit schedule for each work location, including sites where construction activities are
being carried out on behalf of GPL. Audits will generally be done once per year and a report generated and
circulated to all the relevant stake holders within seven days of the exercise. Follow up on progress made
with the issues which were identified during the exercise will be done periodically throughout the year.

PROCEDURES AND WORK PRACTICES

Portable Hand Tools

The following guidelines should be followed when using portable hand tools in the execution of a task:
Hand tools should be inspected regularly for defects e.g. cracked or damage insulation, damage plugs,
broken handles etc. and where defects are found; the tool should be removed from use and tagged until
suitable and sufficient repairs are carried out.
Hand tool must be inspected at least once every 6 month and a record kept of the findings of the inspection.
Where there is more that one of the same type of hand tools, a unique serial number should be placed on
the tools to differentiate between them.

Confines Spaces
The following procedures provide guidance on the precautions to be followed when assigning employees
to work in confined spaces:
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Where practicable, conduct test to determine the quality of the air before permitting persons to enter any
confined space.

A permit to work should be prepared prior to the commencement of the work.

Ensure that workers are provided with the required safety equipment (extractor and ventilation fans,
breathing apparatus, safety harnesses and rope etc.).

Where works such as cleaning is required and lighting would have to be used, do not permit employees to
enter vessels with electrical cords and bulbs rated above 24 volts.

Take care to ensure that employees are not allowed to work alone.

Close supervision should be provided for the duration of the task.

Cranes, Rigging and Lifting Operations
In an effort to prevent injury to persons and to protect property from damage, the following guidelines
should be followed during lifting:
All cranes, lifting tackles, wire ropes, chains and cleats must be inspected daily for defects.
The safe working load which the device can lift must be clearly posted on the equipment including the
chains and wire ropes.
All wire rope chains and lifting tackles must be stored in the approved manner.
No worn rope or chain should be used where there is a visible signs of wear e.g. elongated eyes and strands.

Working at Heights
Whenever work would have to be performed at heights above 2 meters the following safety precautions
must be taken:
Suitable and sufficient access equipment (ladders, scaffold and safety nets) should be provided.
Where necessary, provide roof ladders for workers to use in the execution of roof work.
Suitable and sufficient harness and anchor ropes should be provided and workers should be trained in their
correct use.

Suitable anchor points should be established and anchor ropes tied as close as possible to restrict the free
fall.

Perimeter Guard Rails

Guard rails may be used to provide effective fall prevention:

At the edges of roofs

At the edges of floors, walkways, stairways, ramps and landings

On top of plant and structures where access is required

Around openings in floor and roof structures.

At the edges of shafts, pits and other excavations.

Guard rails should incorporate a top rail of 1100 mm a mid-rail of 750 mm and a toe board of 100 mm
above the working surface.

Elevating work platforms

Elevating Work Platforms (EWPs) include scissor lifts, cherry pickers, boom lifts and travel towers. There
are battery powered and internal combustion engine types. Some are designed for hard flat surfaces only,
while others are designed to be operated on rough terrain. Safety considerations include that:

workers operating the platform are trained and instructed in safe operating procedures for the particular
brand and type of equipment, as well as the safe use of fall-arrest equipment and emergency rescue
procedures

the platforms are only used as working platforms and not as a means of entering and exiting a work area
unless the conditions of Cranes, hoists and winches - Safe use - Mobile elevating work platforms are met
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Unless designed for rough terrain, the platforms are used only on a solid level surface

The surface area is checked to make sure that there are no penetrations or obstructions that could cause
uncontrolled movement or overturning of the platform

workers are licensed when operating boom-type elevating work platforms with a boom length of 11 meters
or more

Safety mesh/nets

Safety mesh/nets are designed to prevent internal falls through a roof and external falls off the sides of
buildings when working at heights. If securely fixed, safety mesh provides fall protection for roof installers
and offers long-term protection against falling for maintenance and repair workers.

As such, GPL would require that contractors working at such heights and location should ensure that safety
mesh/nets are in use.

Manual Handling and Lifting

GPL shall require that contractors ensure that safe systems of work are adopted to mitigate the risk of
manual handling injury. This may include:

Identifying manual handling risks and implementing adequate controls

Using mechanical means wherever it is reasonably practicable.

Sound purchasing and procurement practices.

Appropriate training for employees in proper lifting technique.

Electrical

GPL shall require that contractors ensure that the use of electrical wiring, portable tools and extension leads
complies with applicable Codes of Practice or conformance to the provisions of Building Code: Section 4
Electrical Code Guide, Wiring Rules.

Inspection and Tagging

All electrical leads, portable power tools, junction boxes and earth leakage devices shall be tested and
inspected by a suitably qualified person. The item shall be labeled with a tag of current date before being
brought on site. A record of the current of all electrical equipment will be recorded on an electrical
equipment register. The inspection frequency is 6 months.

Selection and Use

GPL also would require that contractors subscribe to the following:

Whilst on site any electrical equipment found without a tag of current date issued by a suitably qualified
person shall be placed ‘out of service’.

Where an electrical item is located without a current inspection and test tag, proof of the electrical items
compliance shall be provided or the item removed from site immediately.
When used on site all equipment shall be connected to a residual current device.

Extension leads shall not be joined together.

Electrical equipment shall not be placed on or near wet areas unless the equipment is designed for the specific
purpose (e.g. pumps).
Where electrical equipment is hired, the contractor shall ensure that the same site requirements apply.

Fire Prevention

Contractors must have a Fire Prevention Plan for preparedness in the event of an occurrence. Requirements
for such plan are listed below:
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A fire prevention plan must be in writing, be kept in the workplace, and be made available to employees
for review. However, an employer with 10 or fewer employees may communicate the plan orally to
employees.

A list of all major fire hazards, proper handling and storage procedures for hazardous materials, potential
ignition sources and their control, and the type of fire protection equipment necessary to control each major
hazard,

Procedures to control accumulations of flammable and combustible waste materials;

Procedures for regular maintenance of safeguards installed on heat-producing equipment to prevent the
accidental ignition of combustible materials;

The name or job title of employees responsible for maintaining equipment to prevent or control sources of
ignition or fires; and

The name or job title of employees responsible for the control of fuel source hazards.

An employer must inform employees upon initial assignment to a job of the fire hazards to which they are
exposed. An employer must also review with each employee those parts of the fire prevention plan
necessary for self-protection.

House Keeping

Good housekeeping refers to the practice of keeping your site clean and tidy. A tidy work area reduces the
risk of accidents and improves fire safety. Good housekeeping also improves productivity, since storage of
all equipment and materials are done in a systematic manner making such readily retrievable.

The minimum requirements to maintain a good standard of housekeeping are:

There must be designated area for all waste which should also be sorted by type.

Storage of materials and equipment should be in a systematic and safe manner. Storage should also allow
for safe and unobstructed access.

Progressive and frequent cleaning of work area to remove potential hazards should be practiced.

Avoid trailing cables and other risk such that can create as trip hazard.

Inform all of present dangers and advise accordingly.

Out of Service Equipment

When equipment is broken and needs repair, it is highly important to eliminate the risk of the person
performing the repair becoming injured or the equipment becoming further damage from accidental start
up. As such, tags indicating “out of service” are usually placed on the equipment and their starters to ensure
that accidental startup do not occur. These tags usually yellow or red in color and is used to warn persons
that the equipment is out of service and should not be operated. Whenever such tags are posted, only a
Supervisor should be permitted to remove such tags after verifying that the machine is safe to return to
operation. Where necessary, tags are sometimes used in conjunction with locks to further reduce the chance
of accidental start up of a machine. This is commonly referred to as the lock out/tag out system.

Personal Protective Equipment (PPE)

The OSH Act mandates that employees be provided with suitable PPE for their protection whilst they are
at work. Making the workplace safe includes providing instruction, procedures, training and supervision to
encourage people to work safely and responsibly. Determining the type of hazards associated with a job
and the PPE needed to mitigate any risk and is usually determined by a risk assessment. Training employees
in the correct use of PPE is also a critical part in ensuring that employees remain safe whilst at work. It
shall be the responsibility of the Contractor to ensure that all its employees use the PPE provided to them;
and in the correct manner.

Signs and Barricades
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Safety Signs provides warning of the existence of hazards in the work place and to convey critical
information about an operation to employees. These can be temporarily or permanently affixed to the
locations where hazards exist. Signs convey both general and specific messages by means of words or
symbols and must be visible at all times when work is being performed. The following provides a general
guideline on the color of safety signs and their meaning:

Signs painted in yellow or orange is used to indicate that caution should be taken.

Safety signs painted in red are usually used to indicate emergency equipment such as fire points, or to draw
persons attention to a source of danger.

Safety signs painted in green are usually used to indicate the presence of emergency equipment such as
emergency eye wash station and shower, first aid station.

Safety signs painted in blue is used to indicate that certain protective devices are mandatory such as the use
of ear mufflers or safety glasses in some areas.

Barricades on the other hand is used to restrict access to a specific or general part of a workplace and can
take the form of an actual barrier or could be in the form or a danger or caution tapes. Barricades are used
as a means of isolating persons from the source of danger. In an effort to be effective, barriers are sometimes
used in conjunction with safety signs especially in areas where there is the risk of serious injuries or damage
to equipment, property or the environment.

Vehicles and Mobile Equipment

The Contractor shall ensure that all plant and equipment is regularly inspected and maintained in accordance
with a legislative and manufactures requirements. All mobile plant shall be inspected daily prior to
commencement of shift with a daily pre-start inspection completed and retained. All faults are to be noted
and reported to the GPL personnel with oversight of the project/contract. Any fault that may cause the plant
to be unsafe, damage the plant or cause environmental harm will require the plant to be tagged out of service
and repaired.

Welding and Cutting

All welding and cutting operations shall be carried out in a manner, which will maintain:

The health and safety of personnel directly engaged in the work, their work mates and other nearby persons
The safety of near-by-plant and equipment. Depending on GPL requirements, hot work permits will be
required when hot work is to be conducted in hazardous condition.

Suitable fire safety arrangements shall be in place e.g. fire watch, adequate extinguisher and sand buckets.
Screens or barricades to protect other employees from arc flashes.
Adequate PPE for the welders and their helpers including face shields, gloves, sprats, sleeve and aprons.
Suitable and sufficient means of ventilation shall be provided for welders and where this is not practicable,
frequent breaks should be allowed.

Ladders

Any person using a ladder shall inspect it prior to use.

Any ladder with damaged rails, rungs or joints shall be removed from site. All ladders shall have non-skid
feet.

Ladders shall only be used on a stable base and the areas at the top and bottom of the ladder kept clear of
obstructions

Extension ladders shall be placed against walls with a height to base ratio of approximately 4:1, and secured
at the top, and reach at least 1 meter above the point to be accessed.

Only Platform ladders may be used to work from provided they are fully enclosed
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Risk Assessment
Checklist

Type of Work / Location YY /MM /DD
What are the | \Who might be What are you already What further action is Action by | Action by Done
hazards harmed and how? | doing? necessary? who? when?
GPL Personnel Contractor
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Form

QUALIFICATION INFORMATION

1. For individual bidders or individual members of a partnership
1.1 Constitution and legal status of Bidder (attach copy).

License No. and its validity period to execute the Works:
(attach copy)

Place of registration:
Principal kind of business:

Power of Attorney issued to signatory of the Bid: (attach).

1.2 Total volume of the Works executed for the last (2) two years in GYD:

1.3 Experience as a prime Contractor during the last two years. The value is indicated in GYD.

No. Project name and | Name of Employers | Items of Works and | Value of Contract
location and their telephone | Year of Completion
numbers

1.4 The availability of the following items of equipment to the Contractor is of substantial importance
for the Works. The Bidder must respond to all request listed below:

Item of | Model and year of | Number of | Condition (new, Owned, rented

equipment production available items good, poor) (from whom?) to be
purchased (from
whom?)

1.5 Qualifications and experience of employees proposed for the key administrative and line
positions in order to execute the Contract.

Position Full Name Years of experience Years of experience at
similar position

Manager

Foreman

Quality Inspector
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1.6 Main subcontractors (when required)

Nature of Works Value of Subcontract Subcontractor (name, | Years of experience in
address, telephone | carrying out similar works
number)

1.7 Presence of tax debts, of payments to Social Fund (reply and attach supporting documents).

1.8 Information on current litigation (and recent — within past 2 years) in which the Bidder involved.

Other party (ies) Cause of dispute Disputed amounts

1.9 Evidence of access to financial resources to meet the qualification requirements: cash in hand,
lines of credit, etc. List below and attach copies of support documents.

1.10 Equipment availability must be supported by proof of ownership and or letter of commitment
to lease.

2 For a partnership (syndicate)
2.1 Information specified in 1.1—1.8 shall be provided for each partner of the partnership (syndicate).
2.2 Information given 1.9 shall be provided by the partnership (syndicate).

2.3 Attach the power of attorney of the signatory (ies) of the Bid authorizing him or them to sign
the bid on behalf of the partnership (syndicate).

2.4 Attach the Agreement between the partners of the partnership (syndicate) (to be binding on all
partners) which shows that:

(a) all partners shall be jointly or severally liable for execution of the Contract in accordance with
the Contract conditions;

(b) one of the partners shall be nominated as being in charge authorized to incur liabilities, and
receive instructions on behalf of any or all partners of the partnership (syndicate); and

(c) theexecution of the entire Contract, including payment shall be done exclusively by the partner
in charge.

| certify the authenticity of all the above information.

(Full Name) (Position) (Signature and Seal)

Dated on « » day of 20_.
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Sample Forms
Forms

CONTRACTOR’S BID
Date:
IFB No:

TO:

(Name and address of Employer)

Having examined the bidding documents including Annexes and Addenda No [specify
numbers], the receipt of which is hereby acknowledged, we offer to execute
[description of works]
in accordance with the Contract conditions attached herein for the total amount of
GYD [the

Total Amount of Bié in Words and Figures].
Alternative bids (at the Employer’s request):
Also we offer to execute the works pursuant to alternative bids for the amount of
GYD,

(add or reduce to basic bid price)
and we declare that:

(a) We, including all subcontractors, regarding any part of the Contract, in accordance
with these bidding documents, have no conflict of interests pursuant to sub-clause 3
(i) of the Instruction to Bidders;

(b) We, including all subcontractors, regarding any part of the Contract, in accordance
with these bidding documents, have not been declared by the [National Procurement
and Tender Administration] to be ineligible, or are not ineligible pursuant to laws of
Guyana.

If our Bid is accepted, we shall furnish the Performance Security for the amount of
in order to execute the Contract properly and within the dates specified in the

bidding documents.

If our bid is accepted we request advance payment in the amount of [ ... ] thousand GYD for proper
performance of the contract. From our part, we undertake to furnish a bank guarantee for the advance
payment in the above amount.

We hereby confirm that this bid shall be valid within days of the date established
from the bid opening date, and it shall remain binding on before the expiry of indicated period.

Prior to preparation and execution of a formal Contract, this Bid together with your written
confirmation of its acceptance shall be equivalent to conclusion of a Contract to be binding upon both
parties.

We understand that you are not required to accept the lowest or any bid you receive.

Dated the day of 20 .
Duly authorized to sign the Bid for and on behalf of (name of Contractor )
(FULL NAME)) (Title) (Signature and Seal)
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Form

PUBLIC PROCUREMENT CONTRACT FOR WORKS
BETWEEN THE EMPLOYER AND CONTRACTOR

CONTRACT

This Contract made the day of two thousand and
(date) (month)

BETWEEN the Employer (name and address of organization)

and the Contractor (name and address of organization)

for execution of the Works (name and location of Works)

In view of that the Employer wishes to have the Contractor execute

(name of contract)
(hereinafter called the Works) and the Employer has accepted the Contractor’ Bid for the execution
and completion of the Works, and for correction of any defects therein.
THIS CONTRACT WITNESSES the following:
1. The words and expressions in this Contract have the same meanings as they do in the General
Conditions of Contract.

N

Below listed documents shall form this Contract and shall be deemed the integral part of it,
namely:

Contract,

Letter of Acceptance,

Contractor’s Bid,

Special Conditions of Contract,

General Conditions of Contract,

Technical Specifications,

Drawings,

Priced Bill of Quantities, and priced Consumable Materials ; and,
Other documents included in the Contract Documents:

wCoNOR~wWNE

(specify additional documents which the Employer is intended to include in the Contract Documents
according to the General Conditions of Contract)

3. Taking into account the payments to be made by the Employer to the Contractor in accordance
with the above-stated, the Contractor shall enter into the Contract with the Employer to execute
and complete the Works, and to correct any defect therein in full accordance with conditions
of the Contract.
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4. The Employer shall pay the Contractor in consideration of the execution and completion of the
Works and the remedying of defects wherein the Contract Price or such other sum as may
become payable under the provisions of the Contract at the times and in the manner prescribed

by the Contract.

EMPLOYER CONTRACTOR
(signature and seal) (signature and seal)
(name, last name, title) (name, last name, title)
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Contract No:

Dated:

Employer(name of organization):

Contractor(name of organization):

Amount of Work order GYD:

Agreed(signature of the person agreed with Work order):

Date of agreement:

WORK ORDER No.

(to be made up by the Employer for any change against decrease or increase of items of works)

No Unit | Quantity | Unit price | Unit | Value | Contractual | Amount
Name of in Bill of | price of value of
item and Quantities | offered | change increase

consumable (+)
materials decrease
(@)

I Use of unit prices

Il | Consumable materials

Signature of Contractor

Signature of Engineer
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SETTLEMENT
payable contract No. dated 20
in GYD)
No. | Types of settlement Amount
1 Initial Contract Price
2 Total amount of Work orders
3 Total Contract Price - total
4 Works done for the previous period
5 Works done for the last month
6 Works done for the previous period according to Work orders
7 Works done for the last month according to Work orders
8 Works done from the Start Date — total
9 Advance payment made
10 | Advance payments retained for repayment for the previous period
11 | Advance payments to be retained for repayment for the last month
12 10% retained from the volumes of works done for the previous period
13 10% to be retained from the volumes of works for the last month
14 | Other retention
15 | Total to be retained
16 | Total to be paid
17 | The remaining amount by the Completion Date
The Employer the Contractor
Seal Seal
(signature, full name, title) (signature, full name, title)
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Form

Bid Security

(Bank guarantee)

Whereas [name of Bidder] (hereinafter called "the
Bidder") is ready to submit his bid dated [date of bid submission] for the execution of [description of
works] (hereinafter called “the Bid"),

KNOW ALL PEOPLE that WE [name of bank] from

[name of country] having our registered office at the
address [address of bank], (hereinafter called "the Bank"), are
bound to [name of Employer] (hereinafter called “"the Employer™) for
the amount of by which the payment shall be made in whole and on time to the

indicated Employer; and the Bank is bound with these obligations on behalf of its name, its successors
and authorized. This is to confirm that the license issued to the Bank shall provide for activity on
issuance of the security, and the person (s) signing this security is entitled to act on behalf of the Bank,
and if the approval of Board of Directors, or of General Stockholders Meeting is required, then it is
already received, and there is no other approval required.

THE CONDITIONS of this obligation are as follows:
1. If the Bidder:
(a) withdraws his Bid during the period of bid validity specified by the Bidder in the Form
of Bid; or
(b rejects the adjustment of bid price pursuant to Clause 27.

2. If the Bidder, having received a notice of that his Bid is accepted by the Employer, during the
validity period of that bid:
(a) fails or rejects to sign the Contract, at the request; or
(b) fails or rejects to furnish the Performance Security in accordance with the Instructions
to Bidders;

We undertake to pay the Employer the above sum upon receipt of his first written request, without
needing the Employer to show grounds or reasons of that request, provided that the sum requested by
the Employer is due to him because of the occurrence of one or both conditions, specifying the
condition (s) occurred.

This security shall remain valid during days inclusive following the expiry of the Bid
validity period, and any request in respect thereof should reach the Bank not later than the above date.

(Full name of Bank'’s representative) (Title) (Signature and seal)
Dated on day of 20
Address of the Bank issued the guarantee:
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Form

Performance Security

(Bank guarantee)
TO:

[Name of]
WHEREAS [name of Contractor]
(hereinafter called "the Contractor™) has undertaken in pursuance of the Contract N [Contract number]
dated 20 to execute the Works [description of works] (hereinafter called "the
Contract"),

AND WHEREAS it has been stipulated by you in the said Contract that the Contractor shall furnish
You with a bank guarantee by a reputable bank for the sum specified therein as a security for
compliance with the Contractor’s obligations under the Contract;

AND WHEREAS we have agreed to furnish the Employer with a security,

THEREFORE WE hereby confirm that we are the Guarantors and are responsible to you on behalf of
the Contractor up to a total of [Amount of Security in words
and figures] and, we undertake to pay You on your first request notifying of the Contractor’s default
with the Contract, and without cavil or argument, any sum or sums within the above limits, and as
aforesaid, without your needing to show grounds or reasons of your request or the sum specified
therein.

Any modification or addition, or amendment in the terms of Contract which may be made by the
Employer and the Contractor by Additional Agreement shall in no way release us from obligations
under the Guarantee, and we waive any notice of modification, addition, or amendment. This guarantee
shall be valid until full completion by the Contractor of the Contract Conditions. Also, we confirm that
the license issued to the Bank shall provide for activity on issuance of a bank guarantee, and the person
signing the guarantee is entitled to act on behalf of the Bank, and if the approval of Board of Directors
or of General Stockholders Meeting is required, then it is already received, and there is no other
approval required.

This guarantee shall expire no later than twenty-eight days from the date of issuance of the Taking-
Over Certificate, which shall be provided to us, or on the [insert number day of [insert month],
[insert year], whichever occurs first. Consequently, any demand for payment under this guarantee
must be received by us at this office before that date.

(Full name of Bank’s representative) (Title) (Signature and seal)

Dated on day of 20

Address of the Bank issued the guarantee:
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Form

Bank Guarantee for Advance Payment

TO
[Name Employer]
[Name of Contract]

We, [name of Bank] in accordance with the conditions of Contract which
provide for advance payment (name and address of the Contractor), and whereas the Contractor has
undertaken to provide you a Bank guarantee for advance payment to the Employer.

THEREFORE WE hereby affirm that we are the Guarantors, and are responsible to you on behalf of
the Contractor to a total sum GYD (amount of guarantee in
figures and words), and we undertake to pay you on you first request and without objection on our
part, and without the preliminary address to the Contractor, any sum or sums within the above limits.

We also agree that no alteration or addition in the terms of Contract which is subject to implementation,
or any other contract documents which may be made by the Employer and the Contractor shall release
us from obligations under the guarantee, and we hereby waive any notice of such alteration, or addition.
We confirm that the license issued to the Bank shall provide for activity on issuance of a bank
guarantee, and the person signing the guarantee is entitled to act on behalf of the Bank, and if the
approval of Board of Directors or of General Stockholders Meeting is required, then it is already
received, and there is no other approval required.

This guarantee shall be valid and remain in force from the date of advance payment received by the
Contractor under the Contract, and until the date when the Employer receives a full compensation of
the relevant amount of Advance Payment.

The Advance Payment referred to above must be received by the Contractor in its account number
[insert account number] at [insert name
and address of Bank].

The maximum amount of this guarantee shall be progressively reduced by the amount of the
Advance Payment repaid by the Contractor as indicated in copies of interim statements or payment
certificates which shall be presented to us. This guarantee shall expire, at the latest, upon our receipt
of a copy of the Interim Payment Certificate indicating that eighty (80) percent of the Contract Price
has been certified for payment, or on the [insert date], whichever is earlier.
Consequently, any demand for payment under this guarantee must be received by us at this office
on or before that date.

(Full name of Bank’s representative) (Title) (Signature and seal)

Dated on day of 20

Address of the Bank issued the guarantee:
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Form

Letter of Acceptance
(letterhead paper of Employer)

(date)
To:
(Name of Contractor)
(Address of Contractor)
This is to notify you that your bid dated the _ day of 20__, for the execution of

(description of works) to the total sum of

(Amount in Figures and Words)

as amended and modified in accordance with the Instructions to Bidders is hereby accepted by our
organization.

At the same time, we are sending you the Form of Contract and requesting you, in accordance with
Clause 32.2 of the Instruction to Bidders, during 7 (seven) days to sign and date the Form of
Contract, and return it at our address. Along with the signed Contract, we request you to furnish us,
pursuant to ITB Clause 33, with the Performance Security.

You hereby instructed to start the Works pursuant to the Contract conditions.

Name of organization

Full name and Title

Signature of Authorized Representative

Annex: the Contract
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Form
Power of attorney

TO: [name of Employer]

WHEREAS [name of
Contractor], who is the Contractor for the execution of Works [description of works].

do hereby authorize [name and address of
Contractor’s Representative] to submit the Bid, and subsequently negotiate with you, and sign the
Contract based on the Invitation for Bids which we hereby extend our full guarantees for the execution
of Works based the Invitation for Bids.

[Full name, title, signature for and on behalf of Contractor]

Dated on day of 20

(date) (seal)

Note: The power of attorney must be drafted on a letterhead paper of the Contractor, and signed by a
competent person authorized by the Contractor. The Bidder shall include the power of attorney
in its Bid.
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Evaluation Criteria

The Procuring Entity’s evaluation of bid will take into account, in addition to the Bid Price the
following:
Phase 1 of Evaluation — Mandatory Requirements

Item # | Mandatory Requirements —Completeness of Document Responsive
Must Conform to applicable Administrative
Compliances
1 Submission of Valid Company Registration

2 Submission Of Valid Certificate Of Compliance — GRA
(only applies to suppliers whose registered business
address is within Guyana)
3 Submission of valid certificate of compliance — NIS (only
applies to suppliers whose registered business address is
within Guyana)

Copies of audited financial reports for the last three years

Validity Of Bid — Including Documents that are properly

signed

7 Manufacture Authorization

8 Bids Should Be valid for one hundred and sixty (160)
Days

9 Record of Past Experience for Supplies of similar
materials

10 Price and Delivery Schedule

11 Technical Specification — Compliance, completeness,
legible, unambiguous

12 Country of Origin

Note: Bids which do not comply with the mandatory requirements will NOT be considered for
detailed Evaluation.

Bid that passes the mandatory requirements will be evaluated in detailed with points awarded as
follows. The Bid that attracts the most points will be recommended.

Lack of submission of supplier’s technical specification confirming to GPL’s technical
requirements shall be construed as non-compliance.

The Procuring Entity’s evaluation of bid will take into account, in addition to the Bid Price the
following:
Phase 1 of Evaluation — Mandatory Requirements

Points will be awarded to bidders. The bidder with the highest points will be awarded the project.

The points are split between X-points, tendered price and Y-points, other adequacies equally, as
follows:
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X-Points (30 points):
Lowest Bid (Tender Price) - 30 Points
Y- Points (70 points)
Financial Adequacy - 25 points
Technical Adequacy - 25 points
Managerial Adequacy- 20 points

X-points

Lowest Tendered Price (Max — 30 points)
The X-points is calculated using the following ;

X = Lowest Tendered Price X 30
Tendered Price

Y-points

Financial Adequacy (Max -25 points):
Table No.1 + Table No.2 = 25 points

The financial adequacy is composed of two parts. The first being based on the financial resources,

available to the bidder.

Credit available as percentage of bid price

Points gained(Max 12 Points)

>50% 12
40-50 9
30-40 7
20-30 5

<20 3

Table 1 — Financial assessment based on credit available

Value of outstanding works as percentage of average

Points gained(Max 13

annual turnover in last 3 years. Points)
>50% 2
40-50 5
30-40 7
20-30 9
<20 13

Table 2— Financial assessment based value of outstanding work.

A penalty of immediate rejection of a proposal or termination of the contract will be applied
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upon discovery of misrepresentation of information.

In addition, the bidder must include audited financial statements for the last three fiscal years and
also evidence of access to funds stated.

The Contractor should provide proof in the following forms™
1. Bank Statement (s)
2. Letter of Credit (L/C)
3. Bank Reference
4. Any other evidence in support of funding

Technical Adequacy (Max — 25points)

Equipment
Equipment Total Points = 10
Owned (100%) | Rental (50%0)

Special tool for assembly of Victaulic 3 1.5
style connections
Welding machine and Flame Cutting 3 1.5
Equipment
Scaffolding 2 1
Canter 2 1

Table 3 — Points to be gained based on Equipment

Note: Contractors who own machinery/equipment, must provide affidavit of
Ownership/registration.
Contractors, who lease machinery and equipment, must provide proof of access to the
equipment/machinery and attached certificate of registration.

Personnel
Personnel Minimum Qualification and Qualification and
Experience(Total Points = 15) Experience
5yrsand | Below 5
over yrs

Mechanical Mechanical Engineering degree 5 2.5

Engineer from recognized University and 5
years’ experience in similar
capacity.

Foreman Ordinary Technical Diploma in 4 2
technology plus 5 years
experience in fabrication of
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storage tanks
Welder AWS certified welder and Guilds 3 15
with 5 years’ experience in

welding and fabrication works.
Fitter/installer | City and Guilds certificate in 3 1.5
fitting

Table 4 — Points to be gained based on quality of personnel.

Please note that Curriculum Vitae(s) of Contractor Personnel listed in table must be provided.
Certified copies of certificates must be provided for evaluation.

Managerial Adequacy (Max — 10 Points)

Methodology (Total 5 points)

Technical Proposal Points (Total = 5points)
Completeness Partial ally complete

Method Statement 2.5 1

Work Programme 2.5 1

The Method Statement should include:
1. A general understanding of work.
2. Procurement method
3. Mobilization & demobilization complete

The Work Programme should include:
1. Realistic Gantt Chart(s)
2. Drawings(s) when necessary

Managerial Experience(5 Points)

Item Points
Minimum 3 projects of similar nature 3
in the last 5 years
Minimum 2 projects of similar nature 1
in the last 5 years
Minimum 1 project of similar nature 1
in the last 2years

Bidders must submit copies of certificate of completion/contact information etc., for list of
projects completed from the relevant agencies
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Table 5 — Points to be assigned on managerial adequacy

Penalties
Penalty points will be deducted for a bidder that in the past had contracts terminated by GPL
based on non-performance. The deductibles are 5 points for every contract terminated.

Minimum Thresholds
Bidders failing to meet the following criteria will not be evaluated, as they would be deemed
unqualified for the works.

1. Minimum X-points of 15
2. Minimum Y-points of 35

A penalty of immediate rejection of a bid or termination of contract will be applied upon
discovery of misrepresentation of information

A penalty of 0.5% of the value for every completed calendar day that the work exceeds the
promised delivery time, to a maximum of 5% of the value of the contract.

Law of Guyana: Procurement Act 2003
Section 39 — Subsection 6 (b)

(a) The procuring entity may grant a margin of preference not exceeding ten percent to tenders
submitted by domestic contractors or for the benefit of tenders for domestically produced
goods, provided that such preference is specified in the tender documents. If the lowest
evaluated tender was submitted by a foreign tenderer, the evaluating committee will apply
the margin of preference, the lowest evaluated tender was submitted by a domestic tenderer,
such tenderer shall be awarded the contract. Otherwise, the foreign tenderer who has
submitted the lowest evaluated tender shall be awarded the contract.
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APPENDIX II

LOCATION OF SITE

The Works will be located in the Sophia-Georgetown area; Mahaicony, East Coast
Demerara area, and on the East Canje, Berbice area. All sites are located on the
northern coastland of Guyana as specified and indicated on the drawings.

1.5 CLIMATE

The site has a hot, wet, salty aired, equatorial type of climate with constant high
humidity and little variation in temperature throughout the year. The maximum
ambient shade temperature recorded is 34 C and the minimum 20 C.

The relative humidity can be very high at all temperature conditions and can reach
100%.

The highest wind gust speed recorded at Georgetown (16.8 m above ground, 100 m
from the coast) in the period 1968 to 1977 was 94.5 km/h. The highest wind gust
speed recorded at the Georgetown Botanical Garden (20 m above ground, 1610 m
from the coast) in the period 1968 to 1977 was 79.6 km/h. A gust is defined as a
sudden increase in wind speed of 5 m/s or more which is sustained for at least two

seconds.

Contamination of the air is caused by the exhaust gases from the existing heavy fuel
oil engine generators.

Heavy rain can occur for short periods; the average being 2252 mm per year but up
to 125 mm of rain can fall in a fifteen-minute period.
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Monthly average rainfall and the average of daily maximum temperatures for twelve
months of the year is given in the following tabulations.

Month Rainfall Temperature
Mm C
January 203 29
February 114 29
March 175 29
April 140 29
May 290 29
June 302 29
July 254 29
August 175 30
September 81 31
October 76 31
November 155 30
December 287 29

There is no history of seismic activity in the area, which has been assigned a seismic
coefficient of zero in the Caribbean Uniform Building Code, Section 2.3 of 1985.

1.6 EXISTING SYSTEM DETAILS

Details of the main and auxiliary electrical systems are as follows:

High Voltage Systems
Nominal Service Voltage 69KV
Number of Phases 3
Frequency 60 Hz
Basic Insulation Withstand Level 350kVp
Switchgear Fault Rating 40kA
System Neutral Solid Eart

Medium Voltage Systems

Nominal Service Voltage 13.8KV

Number of Phases 3

Frequency 60 Hz

Basic Insulation Withstand Level ~ 95KVp

Switchgear Fault Rating 25kA

System Neutral Ligzag earthing transformer

Low Voltage System
Nominal Service Voltage 480V 240/120V
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Number of phases 3 Line to line/line to neutral
Frequency 60Hz 60 Hz
DC System
Rated Service Voltage 125V
System type 2 - pole
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1.7 SPECIFICATION DRAWINGS

The drawings issued by the Engineer with the specification and forming part of the
documents for Bidding purposes are intended to be descriptive of the character of the
Works and used in conjunction with the requirements of the specification and shall in
no way limit the responsibility of the Contractor to supply all plant, equipment,
materials and services necessary to provide for a complete and functional system. Any
omission from both drawings and the specification or any omission of an express
reference to any detail of work necessary and obviously intended shall not relieve the
Contractor of his responsibility to include that detail or work in his supply.

Proposed arrangements and layouts are shown in the specification drawings. The
Bidder is at liberty to propose alternative arrangements to suit his particular design
provided that these follow the general philosophy of the proposed arrangements.

The size of the switchgear housings and buildings shown on the specification
drawings are illustrative only and the Bidder shall confirm that the housings can
accommodate the size and shape of the Bidder's plant, equipment and materials
forming to the Contract Works and the space required for installation, maintenance,
laydown, storage, access, etc.

When measurements are affected by conditions already established, the Contractor
shall take and be responsible for field measurements notwithstanding any
information set forth on the specification drawings.

The list of specification drawings is found at the front of the ‘Drawings’ Section of this
specification.

1.8 DESIGN AND CONSTRUCTION

In complying with the requirements of the Specification, both with respect to
arrangement and detail, design shall conform to the best current engineering

practice. Each of the several parts of the plant shall be of the maker's standard design
provided that this design is in general accordance with the Specification.

The essence of design should be simplicity and reliability in order to give long
continuous service with high economy and low maintenance cost. Particular attention
shall be paid to internal and external access in order to facilitate inspection, cleaning
and maintenance.

The design, dimensions and materials of all parts shall be such that they will not
suffer damage as a result of stresses under the most severe service conditions.
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Fully detailed specifications of the several parts of the plant shall be submitted, to the
Engineer, describing the particular materials to be used.

All similar parts of the plant shall be interchangeable.

All equipment shall operate without undue vibration and with the least possible
amount of noise and shall not cause a nuisance.

All equipment shall be designed to minimise the risk of fire and any damage, which
may be caused in the event of fire.

The equipment shall also be designed to prevent ingress of all vermin, accidental contact
with live parts and to minimise the ingress of dust and dirt. The use of materials which
may be liable to attack by termites or other insects shall be avoided.

1.9 COMPLIANCE WITH STANDARDS

Unless another standard is specifically mentioned in this Specification all materials
and equipment used and provided under the Contract must be in accordance with
NEC/NESC, IEC/ British Standards, ASTM, ANSI and ISO Recommendations as
applicable. Where no such Recommendation or Standard exists then materials shall
be in accordance with such other authoritative standards appropriate to the country
of manufacture as in the opinion of the Engineer ensures an equivalent or higher

quality. The Recommendations or Standards used shall be those last published prior

to the closing date for Bids.

If the Contractor offers materials, equipment, design calculations or tests which
conform to standards other than those published By the International
Electrotechnical Commission or the British Standards Institution, full details of the

differences between the proposed standard and equivalent IEC or British
Standard, in so far as they affect the design or performance of the equipment, shall
be submitted.
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1.10 LAYOUT OF PLANT AND BUILDINGS

The Contractor should ascertain for himself during the Bid stage that the plant he
proposes to supply will be suitable for the arrangements shown on Bid Drawings, and
the Contract Price is deemed to include the cost of any modified layout to meet the
Employer's design principles. Failure of the Engineer or Employer to comment on
drawings submitted by the contractor during the Bid stage which show modified
arrangements not complying with Bid Drawings and Design Principles shall not be
accepted as approving such arrangements; any modifications proposed should be
clearly stated in the Schedule of Deviations.

1.11 DESIGN AND ELECTRICAL STUDIES

Whereas every effort will be made to assist the Contractor in obtaining full and accurate
information, the Contractor shall be fully and unrestrictedly responsible for design of
the Works, extending to detailed evaluation of the existing installation and local
conditions and preparation of detailed designs compatible in all respects with the
existing installation and conforming to the requirements of this specification. In this
regard any inaccuracy contained herein or in data subsequently presented or any failure
to provide the Contractor with information will not relieve the Contractor from his
obligations under this contract.

The Contractor's detailed design shall extend to all studies and detailed design
drawings necessary to confirm equipment characteristics and to enable orderly and
expeditious procurement and construction at site. Electrical studies shall include short
circuit, and voltage drop studies, insulation co-ordination and protective relay settings
with particular emphasis on co-ordination with existing systems.

1.12 SUB-CONTRACTORS AND SUB-ORDERS

As soon as practicable after entering into the Contract, and after receipt of Engineer's
approval the Contractor shall enter into the sub-contracts he considers necessary for
the satisfactory and timely completion of the Contract Works.

Each sub-order and drawing shall contain the following reference and an instruction
that the plant is subject to inspection by the Engineer:

Guyana Power & Light, Inc.
GPL-PD-048-2022
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All sub-orders not originally in the English language shall be accompanied by an
English translation and the English version shall take precedence.

1.13 PACKING, TRANSPORT, HANDLING AND MARKING

Each item shall be packed properly or protected for shipment and transport from the
place of manufacture to the Site and shall subsequently be handled, protected and
transported with suitable care so as to avoid damage.

Damaged items shall be replaced with new equipment if requested by the Engineer. In
the event of the Engineer accepting on site repairs to damaged equipment an extended
warranty of five (5) years duration shall be provided by the Contractor.

Tube ends and other similar open ends shall be protected from both external damage
and ingress of dirt and moisture during transit and while awaiting erection at Site.
Flanged pipes shall have their open ends protected by adhesive tape or jointing and
then be covered with a wooden blank flange secured by service bolts.

Precautions shall be taken to protect shafts and journals where they rest on wooden
or other supports likely to contain moisture. At such points, wrappings impregnated
with anti-rust composition or vapour phase inhibitors shall be used of sufficient
strength to resist chafing and indentation due to movement which is likely to occur in
transit. The form of the protective wrappings and impregnation shall be suitable for a
period of three months.

Lids and internal cross battens of all packing cases shall be fixed by screws and not
nails.

Hoop metal bindings of cases shall be sealed where ends meet and if not of rustless
material, shall be painted.

Contents of cases shall be bolted securely or fastened in position with struts or cross
battens and not with wood chocks wedged in place, unless they are fastened firmly in
place. All struts or cross battens shall be supported by cleats fixed to the case above
and below to form ledges on which the batten may rest. Cases shall be up-ended after
packing to prove that there is no movement of contents.

Where parts are required to be bolted to the sides of the case, large washers shall be
used to distribute the pressure and the timber shall be strengthened by means of a
pad.

All stencil marks on the outside of casings shall be either of a waterproof material or
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protected by shellac or varnish to prevent obliteration in transit.

Woodwool shall be avoided as far as possible.

Water proof paper and felt linings 'shall overlap at seams at least 13 mm and the
seams secured together in an approved manner, but the enclosure shall be provided
with screened openings to obtain ventilation.

Where practicable, all indoor items such as electric motors, switch and control gear,
instruments and panels, machine components, etc., shall be "cocooned" or covered
in polyethylene sheeting, sealed at the joints and the enclosure provided internally
with an approved desicc ator.

In the case of ball or roller bearings installed in any item of plant, the Contractor shall
state, prior to dispatch, what precautions are being taken to avoid indentation of the
bearing races. If the method proposed is not approved or if no special precautions
are to be taken, then the Contractor shall be prepared to have replacement bearings
available at Site and to replace indented bearings as required by the Engineer.

Each crate or package shall contain a packing list in a waterproof envelope and
copies in triplicate shall be forwarded to the Engineer prior to despatch. All items of
material shall be clearly marked for easy identification against the packing list.

All cases, packages, etc., shall be clearly marked on the outside to indicate the total
weight, to show where the weight is bearing and the correct position of the slings
and shall bear an identification mark relating them to the appropriate shipping
documents.

The Engineer may require to inspect and approve the packing before the items are

despatched but the Contractor shall be entirely responsible for ensuring that the
packing is suitable for transit and such inspection will not exonerate the Contractor
from any loss or damage due to faulty packing.

The Contractor shall return to the Employer's Stores all empty drums and packing
material, neatly stacked. These shall be deemed to be the property of the Employer.

The Contractor shall issue at the end of every month a statement of materials
shipped, giving materials and quantities outstanding. The statement shall give dates
of shipment and estimated dates of arrival at the Port of entry.

All members, comprising multipart assemblies, e.g. steel frameworks, piping
installations, etc., shall be marked with distinguishing numbers and/or letters
corresponding to those on the approved drawings or material lists. These erection
marks, if impressed before painting or galvanising, shall be clearly readable
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afterwards.

Colour banding to an approved code shall be employed to identify members of
similar shape or type but of differing strengths or grades.

Each separate box, crate or package of Plant shall be clearly labeled in the English
language and bear the following markings:

Guyana Power & Light, Inc.
69 kV Substation Expansion Project 2022

Marking shall be by means of block letters not less than 13 mm high, stencilled on the
box, crate or package with black paint in an easily read location. When stencilling is
not possible, the information shall be marked on a durable metal tag, which shall be
securely wired to the equipment.

1.14 TRANSPORT TO SITE

The Contractor shall be responsible for the importation, off-loading and transport to
the site of all plant, material and equipment needed for the purposes of the contract
including all costs, expenses and other charges.

The Contractor shall acquaint himself with the port facilities in Guyana during the
bidding stage and ensure that adequate facilities are available for transporting
equipment and materials to the site.

The Contractor shall be responsible for providing any necessary access ways and
temporary roads within the location of the site.

1.15 STORAGE AND HANDLING FACILITIES TO AND AT SITE

The Employer will offer the Contractor uncovered areas for the storage of plant,
equipment and materials during the execution of the Contract and for locating the
Contractor's and Engineer's offices. Locations have been identified at Sophia, and
Canefield. The Bidder shall examine the sites available and confirm

that they are adequate for his needs. Additional space, if required during the course of
the contract shall be provided by the Contractor at his cost.

It is the Contractor's responsibility to provide for all temporary fencing and security
around the site storage and laydown area.

The handling and storage of all plant at the site shall be to the risk of the Contractor
and without responsibility of the Employer.

The Contractor shall protect all material against corrosion, mechanical damage or
deterioration during storage and erection on site. The protection shall be to the
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approval of the Engineer. The approval shall not relieve the Contractor of the
responsibility to replace damaged plant and equipment.

The Contractor is to provide such protection and watchmen as he may consider
necessary to safeguard the materials and stores in the area allocated to him. The

Employer will not accept responsibility for any delay, losses or damage that may occur
during the execution of the Contract.

1.16 LABOUR AND GENERAL SERVICES AT SITE

1.16.1 Contractor's Responsibilities

The Contractor shall include for the provision of all necessary supervisory, skilled
and unskilled labour for erecting, testing, and commissioning the works together
with all necessary transport, accommodation where required and other services
necessary to support his supervisory and labour force.

All Contractors’ employees shall comply with the appropriate International Health
Regulations and any local health regulations which may apply from time to time in
Guyana.

1.16.2 Other Facilities

The Contractor shall provide all necessary site office and workshop areas including
site toilet facilities.

The Contractor shall provide off the site, all necessary living accommodation for his
Staff.

1.17 TEMPORARY SITE SERVICES

1.17.1 Electricity Supply

For carrying out the construction of the works, the Contractor shall be responsible for
provision of all site electrical supplies. However, the Employer may make available at
fixed points in the substations a supply for power and lighting purposes, but excluding
welding, provided reasonable economy is exercised and the demand is not excessive.
The Contractor is to supply all cabling from the supply point.

If the Employer makes this supply available it shall be at the Contractor's risk and the
Employer will 'not be responsible for any loss, damage or inconvenience caused by a
total or partial interruption of supply’. A generator for portable sets shall be provided
for site welding by the Contractor.
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The Employer's electrical supply will be 60 Hz, 480 V or 240/120V.

The Contractor will be responsible for providing and maintaining any temporary
electrical installation he may require. All portable lights must be of low voltage and
for this purpose the Contractor is to provide for his own transformers with centre
point for earthing.

The Bidder shall indicate in the schedules the maximum load in KVA and KW
expected during the erection period.

The design, location, utilisation and maintenance of the installation must be in
accordance with the NEC/NESC and must receive the approval of the Engineer or his
authorised representative. All local Electricity Regulations and Ordinances shall be
strictly observed.

The Contractor shall undertake not to remove any of the installation until such time as
instructed to do so by the Engineer.

1.17.2 Water Supply and Miscellaneous

The Contractor shall be required to supply the appropriate quality of water for
construction and drinking purposes, along with compressed air, lifting facilities first
aid and medical facilities for his staff.

1.18 SAFETY PRECAUTIONS

The Contractor and all persons employed by him on the Site in or about the execution
of the Works shall conform in all respects with the provisions of all Acts and Orders
and Regulations made by competent authority in Guyana shall be applicable to the
Works or any temporary Works and binding upon the Contractor or persons employed

as aforesaid and in particular, but without prejudice to the generality of the foregoing,
such matters as concern the safety, health or welfare of persons working on the Site.

A full time safety officer shall be employed by the Contractor who will be responsible
for all aspects of safety including instruction, warning, signs, documentation, first aid
and ensuring that good house keeping is maintained at site. The safety officer shall be
fluent in the English language.

The Engineer may require the immediate removal from the Site Works of any person
whom in the opinion of the Engineer or Employer fails properly to observe the
provisions of this Clause and such person shall not be again employed upon the Works
without the permission of the Engineer.

The provisions of this Clause shall apply to and be binding upon any sub-Contractor
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employed by the Contractor for any part of the Works on the site and the persons
employed by such sub -Contractor and the Contractor shall secure that proper and
adequate provisions to this end are included in the sub-Contract.

At all times during site erection approved hard hats and safety boots must be worn by
the Contractor's personnel.

During the construction of the works, the site shall be kept clean and tidy to the
satisfaction of the Engineer and the Employer. Any waste material etc. shall be
removed from the Site at the Contractor's expense as directed by the Engineer. Any
damage done by the Contractor or his sub-Contractors shall be made good at the
Contractor's expense.

Suitable protective clothing such as hard hats, overalls, safety boots, luminous
jackets, waterproof clothing etc. shall be provided by the Contractor as required for
the Contractor's personnel and for the Engineer.

The Bidder's attention is drawn to the requirements of Site Safety Procedures Manual
specified in Section II.

For working on or near live and existing equipment the Employer's Safety Rules shall
be complied with.

Where a shut down of the existing system is required to enable work to proceed,
reasonable notice shall be given to the Engineer and the Employer and a programme
agreed. Before work commences a Permit to Work shall be issued by the Employer to
a representative of the Contractor, such person to be agreed with the Engineer as
being a responsible person. The recipient of a Permit to Work shall satisfy himself that
the Employer has made the equipment to be worked on dead, locked off any isolators,
switches, or circuit breakers from which such equipment may be energised, posted
any necessary warning notices and earthed the equipment in an approved manner.
The Contractor shall also be responsible for staff under his control observing the
limitations of access stated on the Permit and shall ensure that such staff is fully
informed of the areas covered by the Permit. He shall also be responsible for
informing all staff (including Employer's and Engineer's staff) employed on work
covered by a Permit, when the Permit has been cancelled. Any equipment or section
of line not included in the Permit shall be considered to be live and be roped off and
Danger Notices posted in prominent positions. Access to the work zone shall be along
and only along an agreed safe path.

1.19 ERECTION AND CHECKING AT SITE
The Contractor shall submit to the Engineer for approval and discussion his proposals
and plans as to the method and procedure to be adopted for the erection of the Works,

particulars of temporary works involved and interconnection to the existing works.

All work at the site shall be phased in such a manner as not to obstruct the
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construction of any other work that will be undertaken at the site and shall be carried
out in such a manner that interference with existing operational plant is minimised.

The carrying out of all work included in the contract is to be supervised by a sufficient
number of qualified representatives of the Contractor and full facilities and assistance
are to be afforded by the Contractor for the Engineer to check the Works.

All required safety precautions shall be observed to ensure that any erection or mobile
cranes used during construction shall in no way interfere with existing overhead lines.

The Contractor's representative on the site or his nominated deputy is to be given full
responsibility to enter into negotiations regarding points arising out of erection, so
that the work may be expedited with as few delays as possible.

In each case involving a connection between the plant supplied under this Contract
and existing plant, the Contractor must obtain a written "Permit to Work” signed by a
person authorised by the Employer and countersigned by the Engineer. Requests for
such permits shall be discussed and agreed with the Engineer, in good time, to
minimise outages of existing plant.

The Engineer together with the Contractor will indicate a setting out line and level
from which the Contractor on his own responsibility is to duly set out all works.

The Contractor, witnessed by the Engineer, shall check the electrical and mechanical
connections to all plant supplied under the Contract before such plant is brought into
commission. The Contractor shall be responsible for the correctness of such
connections in accordance with the contract drawings and the specification.

Until the whole of the Works have been taken over by the Employer, the Contractor is

to be entirely responsible (save as is provided by the Conditions of Contract) for the
Works whether under construction, during tests or in commercial use.

1.20 ACCESS AND PROGRAMME REQUIREMENTS

Bidders shall clearly define in the Schedules the dates for erection and commissioning
of the respective portions of the work.

In addition, the Bidder should note the required degree of completion of any works,
which will be provided by others.

For commissioning, the Bidder shall state any special requirements and required dates
for supply of services.
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1.21 DOCUMENTS, GOODS, MATERIALS ETC. TO BE HANDED OVER TO THE EMPLOYER

In addition to the requirements of the Conditions of Contract on Taking Over, the
Contractor shall obtain a signed receipt by an authorised representative of the
Employer for all documents, goods, materials, maintenance equipment, spare parts,
instruments, etc., required by this specification to be handed over other than the

permanent works erected on site.

The receipt shall state clearly that all items have been received in a satisfactory
condition as required under the Contract. The Contractor shall as required be
responsible for demonstrating the satisfactory condition of all items delivered to the
Employer including the repacking for storage on site.

1.22 INSTRUCTION OF EMPLOYER'S PERSONNEL

The Contractor shall, without additional cost, instruct the Employer's staff in the
operation and maintenance of the plant at site. Minimum requirements for training
in the factory and at site are given in the schedules. It shall be possible to vary the
attendees and the time of training to suit the particular operating constraints of the
Employer.

Instruction is to be carried out using for the purposes of tuition the English language.
This service is to be included in the Contract Price for two months prior to
commissioning and one month following commissioning.

The form for site instruction shall include classroom lectures together with hands-
on instruction. The Contractor shall include for all handouts, videos, slides,
documents and manuals. Classroom facilities shall be provided by the Employer.

In addition to this the Contractor shall make allowance for training, on the job, two of
the Employers staff who will work alongside the Contractors equipment and
commissioning staff

1.23 TOOLS AND APPLIANCES

The following tools and appliances shall be supplied under this Contract and the cost
of these is deemed to be included in the Contract Price for definite works. The
Contractor's full list with itemised prices and details shall be given in the Schedule of
Tools and Appliances, below:

a) One set of standard tools, spanners, etc., of appropriate size and type to fit each
nut and bolt on the whole of the equipment supplied by the Contractor.

b) One set of any special tools or gauges required for the normal maintenance of
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the equipment supplied by the Contractor.

C) One set of any special lifting and handling appliances, required for the
normal maintenance of the equipment supplied by the Contractor.

d) Two sets of any special tools, gauges or other test equipment required for the
dismantling, re-assembly, Checking or adjustment (but not normal
maintenance) of the whole of the equipment supplied by the Contractor.

Each tool or appliance shall be clearly marked with its size and/or purpose and shall
not be used for erection or testing purposes.

The set of tools and appliances under categories (a) and (b) above together with the
smaller items under (c) and (d) above shall be suitably arranged in fitted boxes of
mild steel construction, the number of boxes being determined in relation to the

layout of the plant and equipment in question. If the weight of any box and its contents
should be such that it cannot conveniently be carried, it shall be supported on
steerable rubber typed wheels.

The box shall be fitted with a lock and shall be painted black and clearly marked in
white letters with the name of the plant or equipment for which the tools and
appliances therein are intended.

The tools and appliances with the appropriate boxes shall be handed over to the

Engineer at the time of issue of the taking-over certificate.

1.24 SPARES

The Contractor shall state in the Schedule of Spares the spares which he recommends,
bearing in mind the remoteness of the Site, with individual quantities and F.0.B. prices,
together with the cost of the delivery to Site.

A separate list of spares which the Contractor considers necessary for three years
maintenance of the Plant shall be included in the Schedule of Spares.

The Employer may order all or any of the spares so recommended at his discretion.
Those ordered shall be delivered to the Engineer at the Employer's store or on the
Site not later than the date of issue of the taking-over certificate for the item of plant
or equipment in question.

These spares will be charged against the Provisional Sum included in the Schedule
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of Prices and shall be supplied at the prices listed in the Schedule of Spares subject
to the qualification that, if any spares should be ordered after the date of the taking-
over certificate in question, the price may be subject to adjustment.

All spares supplied shall be strictly interchangeable with the parts for which they are
intended to be replacements and shall be treated and packed for long storage under
the climatic conditions prevailing at the Site. Each spare shall be clearly marked or
labelled on the outside of its packing with its description and purpose and, 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 or container and a detailed list
enclosed inside.

All cases, containers and other packages must be suitably marked and numbered for
purposes of identification.

All cases, containers or other packages are liable to be opened at the Site for such
examination as the Engineer may consider necessary and all such opening and
subsequent repacking is to be at the expense of the Contractor.

1.25 PLANT AND EQUIPMENT IDENTIFICATION

All plant, equipment etc., shall be identified in accordance with the requirements of
this Clause.

The Contractor shall prepare comprehensive plant identification schedules showing
the name and number of each item of plant and its respective arrangement drawing
number and add any additional items necessary to fully identify the plant.

The Contractor shall supply all labels, nameplates, instruction and Warning plates
necessary for the identification and safe operation of the plant and all inscriptions shall
be in the English language.

All labels, nameplates, instruction and warning plates shall be securely fixed to
items of plant and equipment with rivets, plated self tapping screws or other
approved means. The use of adhesives will not be permitted.

Nameplates for plant and equipment identification and record purposes, shall bear
the plant name and number and shall be manufactured from stainless steel with a matt
or satin finish and engraved with black lettering of a size which is legible from an
operational level.

Warning plates shall be manufactured from stainless steel with a matt or satin finish,
engraved with red lettering and sited in a position, which affords maximum personnel
safety.

All equipment within panels and desks shall be individually identified by satin or matt
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- finish stainless steel labels or laminated plastic labels where approved.

Each item of equipment shall have identification numbers as shown on the Bid
numbers as shown on the Bid one-line diagrams.

Each valve shall be fitted with a nameplate indicating the valve service and reference
number in accordance with the valve schedules as approved by the Engineer. The
colour of the valve nameplate engraving shall correspond to the service of the
pipework in accordance with the requirements of BS 1710.

SECTION II CONTRACT DOCUMENTATION

21 GENERAL

The English language shall be used on all documents and drawings and Sl units shall
be used throughout.

2.2 DRAWINGS TO BE SUBMITTED WITH BID

The following drawings shall be submitted as part of the Bid:

Substations

Proposed general arrangements, layouts, elevations and sections of
complete installation including building requirements, switchgear and
transformers.

System diagrams showing the interconnection of all Plant supplied
under this contract.

Single line diagrams of electrical systems.

Protection diagrams.

Preliminary drawings for Civil Works.

Access, laydown, storage and site office details.
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2.3 TIME SCHEDULES FOR COMPLETION - BAR CHARTS

The Bidder shall submit a suitable horizontal bar chart showing the following for
each major item of equipment contained in the specification:

Period in which the Contractor's civil design drawings will be submitted.

Period in which the Contractor's electrical designs and drawings will be
submitted.

Dates on which manufacture will commence.
Dates on which manufacture will be completed.

Period for shipping ex works to site.

Latest date by which Contractor requires access to site in order
to establish his construction camp.

Dates on which erection and commissioning will commence and
be completed on site.

Access dates required for mechanical and electrical terminal points

Period for testing.

The guaranteed times for completion shall not exceed those given in the Instructions
to Bidders.

2.4 INFORMATION TO BE SUBMITTED WITH BID

The following information shall be included in the Bid:

Full description and details of all equipment offered.

Completed ‘Form of Bid’, 'Bid Security' and Certificate of
Contract Site Inspection.

Manufacturers' catalogues and pamphlets describing each item of equipment
offered, its design, materials of construction and method of operation.

List and curriculum vitae of key personnel proposed for the project.

Organisation chart showing interactions and responsibilities of key personnel.
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List of plant and equipment to be used during erection and commissioning.

Details of proposed 69 KV line end terminations.

Mailing addresses of all subcontractors and suppliers, indicating City and
State and appropriate zip or postal code.

Full statement of how environmental requirements will be addressed;
including precautions which will be taken to minimise the entry of dust and dirt
into the existing environment (GPL and neighbours) during the construction
period.

General description and design criteria for all works.

A preliminary programme of work. This grogramme will not form a part of
any contract that is subsequently entered info.

2.5 CONTRACT DOCUMENTATION SUBMITTAL PROCEDURE

Within the stated periods of time from receipt of order or written instructions to
proceed the Contractor shall submit ‘FOR APPROVAL'’ the following:

2.5.1 Two Weeks

Contract Network Programme (Clause 2.9.6) and ‘S’ Curve highlighting all
interface activities with other contracts.

Confirmation of access date requirements for civil works.

Project Procedures Manual (Clause 2.9.2).

Site Safety Procedures Manual (Clause 2.11).

Complete drawing list giving dates for submission, date when approval is
required and dates when drawings will be required at site.

2.5.2 Four Weeks

Confirmation of Bid drawings and information
Equipment outline and arrangement drawings.
Painting Procedure (Section 3).

Piping and Instrumentation Diagrams.
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Inspection and testing schedules.

Terminal point details.

Details of site accommodation and Contractor's storage and
laydown requirements

Single line diagrams of main electrical connections

2.5.3 Documents for Employer

In the case of the following documents 2 additional copies shall be sent direct
to the Employer 'FOR INFORMATION within the time periods indicated above:

Civil requirements drawings
Single line and key diagrams
P & I Diagrams

Overall General Arrangements
Contract Network Programme
Colour Scheme for Contract Plant
Project Procedures Manual

Site Safety Procedures Manual

2.6 DRAWINGS

If, during the Contract period, the Contractor requires to increase the size of any
buildings, foundations, etc. from that shown on 'Approval' drawings to accommodate
the finally approved arrangement of the Works provided under the Contract then the
cost of such increases shall be to the Contractor's account.

All drawings prepared by the Contractor shall be in accordance with BS 308 and BS
1192,1S0 128, ISO 5455, ISO 5456, ISO 5457, 1SO 6433, 1SO 10209 and ISO 13567.

All drawings shall be to scale and fully detailed with a preferred maximum drawing

size of AL. All important dimensions shall be given and the material of which each part
is to be constructed shall be indicated.

All drawings shall be black lines on a white background with all revisions clearly
marked.

All drawings including subcontractor's drawings shall bear a common title block with the
Client's and Engineer's name and logo, and the following contract reference:
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GUYANA POWER & LIGHT Inc.
69 kV SUBSTATION EXPANSION PROJECT 2022

The Contractor shall devise a drawing numbering scheme specific to the project which
shall cover all contractor and subcontractor drawings.

All symbols used on all drawings, diagrams, etc. shall be detailed in an accompanying
legend and shall be in accordance with an agreed International Standard.

The Contractor shall be responsible for any discrepancies, errors or omissions
in the drawings and other particulars supplied by him, whether such drawings
and particulars have been approved by the Engineer or not.

The Engineer will not normally require to receive copies of detailed manufacturing
drawings but the Contractor shall make these available to the Engineer if so requested.

2.7 STATUS OF DRAWINGS AND REQUISITIONS

All documents and drawings prepared by the Contractor shall be clearly marked or
stamped with one of the following indications:

FOR APPROVAL

FOR COMMENTS

RELEASED FOR CONSTRUCTION
FOR INFORMATION

AS BUILT

2.8 PROCEDURES FOR DOCUMENTS SUBMITTED BY THE CONTRACTOR

2.8.1 Documents 'For Information'

Two copies of all documents, equipment lists, unpriced sub-orders, data and
requisition sheets, etc. shall be submitted to the Engineer 'FOR INFORMATION.
The Contractor shall remain responsible for construction details, dimensions,
etc. on the document.

2.8.2 Documents 'For Approval’

Four copies of all other drawings, calculations, specifications, procedures etc.
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shall be submitted to the Engineer 'FOR APPROVAL'.

Documents shall either be hand carried, be sent by courier service or be sent by
express mail if it has been proven practical. Ten (10) working days shall be
allowed for approval of contract documentation. This period shall be
determined from receipt of the documentation at the Engineer's office.

When submitting a document for approval including those prepared by a sub-.
Contractor, the Contractor shall certify that he has fully examined the drawings
and that they comply with the requirements of the contract.

For the purposes of this clause the term drawing shall also include diagrams,
schedules, performance curves, etc. and approval by the Engineer will imply
that:

general arrangement and layout drawings and key diagrams have been

examined and appear to be in accordance with the design

concept of the project and meet the requirements of the contract.

Other drawings of plant and equipment have only been examined in
relation to compatibility of the plant and equipment with the contract
and in respect of interconnections with other plant and equipment.

Any approval given by the Engineer shall in no way relieve the
Contractor of his responsibilities under the Contract.

One copy of all such submittals will be returned to the Contractor stamped to
indicate one of the following:

APPROVED - on receipt of an '"APPROVED' drawing the Contractor shall
arrange for the revision column of the drawing to show 'Approved by
Engineer/date and issue'.

APPROVED SUBJECT TO COMMENTS - on receipt of a drawing Approved
Subject to Comments', the Contractor shall revise the drawing in
accordance with the comments. Providing all comments are complied
with, the Contractor may proceed with the works prior to the re-issue of
the drawing which shall, in the revision column of the drawing, show
Approved by the Engineer/date.

In the event of the Contractor not complying with all the Engineer's comments,
the drawing shall be re-submitted for approval as required by (iii) below.

EXAMINED AND RETURNED WITH COMMENTS - on receipt of a
drawing 'Examined and Returned with Comments the Contractor is
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notified the drawing is not considered satisfactory and shall be amended
and re-submitted for approval.

EXAMINATION NOT REQUIRED - Any drawing returned 'Examination
Not Required' implies that the submitted drawing does not come under
the categories shown in (a) and (b) above. Such drawings will include
detailed manufacturing drawings which the Contractor would normally
only make available to the Engineer when requested to do so.

2.8.3 Documents 'For Comments'

In order to enable the Engineer to review and comment upon the Contractor's
design and engineering work, certain drawings, calculations and documents,
selected by the Engineer, shall be submitted to the Engineer 'FOR COMMENTS'
prior to release.

2.8.4 Documents 'Released for Construction’

The Contractor shall observe all comments by the Engineer unless he is not in
agreement with the comment, in which case the comment in question shall be
discussed with the Engineer. After implementation of the comments or when
notice of no comment has been received the Contractor shall issue to the
Engineer 3 copies of the drawings for final approval.

On receipt of finally approved drawings the Contractor shall then issue the
drawings marked "Released for Construction".

The Contractor shall ensure that all contract drawings shall have reached the
'RELEASED FOR CONSTRUCTION status before site erection has commenced.

2.9 PLANNING AND PROGRESS MONITORING

2.9.1 General

To ensure satisfactory interchange of information such that the Contract can be
correctly controlled and monitored the Contractor shall adhere to the following
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specified procedures with regard to planning and progress monitoring.

2.9.2 Project Procedures Manual

Within 6 weeks after the Letter of Intent, the Contractor shall submit 'FOR
APPROVAL' a Project Procedures Manual which shall detail the Contractor's
standard procedures covering the individual phases of the project over the full
contract period for:

project management and organization.

progress reporting.

communication.

controlling and monitoring

procurement

manufacturing

shipping

completion of all contract documentation

invoicing and certification

variations to contract

Organograms shall be included to show head office, site, shipping and
transportation departments together with overall interfaces between the
different sections. The Manual shall include:

dates of meetings between the Contractor and the Engineer.
time spans required by the Contractor for inspection and
approval by the Engineer in regard to drawings and documentation.

an inspection schedule detailing all items of plant that require third party
inspection. The Engineer will determine and inform the Contractor of the
level of inspection in which the employer and/or Engineer wishes to be
involved.

a flow and routing diagram for drawings and contract - documentation
which shall indicate the Contractors procedure for obtaining drawings,
subsequent checking and distribution system.

flow routing diagrams for all critical documentation including that of sub-
Contractors or sub-Consultants. The information shall include bills of
lading, inspection procedures/ notification of inspection reports and
manuals.
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documentation distribution schedule which shall detail total number of
copies required together with significant documentation including minutes
of meetings, progress reports and manuals.

2.9.3 Sub -Contractors

Where the Contractor sub-contracts major items of plant and equipment it

will be the Contractor's responsibility to instruct his sub-contractors as to the
requirements for programmes and documentation which shall also comply
with the requirements of this specification.

2.9.4 Planning of Work

The Contractor is required to plan his sequence of manufacture, erection, and
commissioning to meet the specified completion dates.

2.9.5 Use of Calendars

All dates and week numbers used in planning and progressing shall be in
accordance with the Project Calendar shown in Volume 2 as agreed with the
Engineer.

2.9.6 Contract Network Programme

The Contractor shall, within 6 weeks from the issue of a Letter of Intent, submit
to the Employer and Engineer for his approval a Contract Network Programme
(CNP). This shall clearly indicate the Contractor's proposals for meeting his
contract requirements. The network shall clearly show the key dates

required to be met by others and shall be related to site erection and
commissioning only.

The Contractor shall produce a work content 'S' curve which shall be related
directly to the CNP.

The CNP shall show all interfaces with other contracts and all interfaces and
relationships between the activities. All similar disciplines shall be grouped
together on the CNP.

The CNP shall incorporate the Contract Section Completion periods given in the
Instructions to Bidders and shall be drawn up in a format to be agreed with the
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Engineer.

2.9.7 Modifications to the Contract Network Programme

If at any time during' the execution of the contract the Contractor considers it
necessary to modify the CNP he shall inform the Engineer in writing and re-
submit the modified programme without delay. Approval of changes to the
approved programmes shall not constitute approval of any extension to the
guaranteed completion dates.

2.9.8 Progress Report

The Contractor shall issue 5 copies of a progress report not later than the 5th
day of each calendar month, showing the progress of the work per the end of
the previous month. The progress report shall comprise, but not be limited to:

A narrative section summarising the status and progress, highlighting
main events and factors influencing progress.

Graphical progress summary showing the 'S' curve with planned and
actual progress.

Payments schedule, planned and actual.

Detailed materials status report.

List of all accidents which have occurred at site during the month.
Coloured photographs showing the status of construction.
Contract drawings status schedule.

Change Order and Variation to Contract Status Schedule.

2.9.9 Progress Monitoring and Control

If at any time it should appear to the Engineer that the actual progress of the
Works does not conform to the approved programme referred to above, the
Contractor shall produce, at the request of the Engineer, a revised programme
showing the modifications to the approved programme necessary to ensure
completion of the Works within the time for completion as defined elsewhere.
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2.10 MEETINGS

The Contractor shall attend progress meetings as may be required by the Employer or
Engineer during the contract period. A contract meeting shall be held every six weeks
during the contract period commencing four weeks after date of the Letter of Intent.
Meetings will normally be held at the Engineer's Office.

During the course of site erection weekly meetings shall be held between the
Employer, Contractor and Engineer and other Contractors.

Safety meetings shall be held as required and separately during the construction
period but at least once per month.

2.11 SITE SAFETY PROCEDURES MANUAL

Within 4 weeks after the issue of the Letter or intent the Contractor shall submit 2
copies of his site safety procedures manual and shall also indicate the person
responsible for site safety matters.

2.12 COMMISSIONING PROCEDURES MANUAL

The Contractor shall submit two copies of his comprehensive commissioning
procedures manual 'FOR APPROVAL'. These documents shall be submitted 2 months
prior to commencement of commissioning. Following approval, the Contractor shall
supply 3 copies of the final document.

2.13 DOCUMENTS REQUIRED FOR FINAL RECORDS

In addition to the documents and drawings required for procurement and
construction, the Contractor shall supply the documents as listed below for final
record purposes.

2.13.1 OPERATING AND MAINTENANCE INSTRUCTION MANUAL

2.13.1.1 General

Before commencement of conductor stringing, the Contractor shall submit to
the Engineer for approval fully detailed operating and maintenance
instructions for the method of making and testing compression joints, pole
rigging (including backstays if required), sag adjustment, method of conductor
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erection, methods of changing insulators and insulator sets and any other
working equipment. They shall be as simple and clear as possible, fully
illustrated with drawings and diagrams as necessary and detailed with part
numbers for ordering of replacements. Two copies shall be supplied for the use
of the Engineer during erection work.

Not less than 5 months prior to the commencement of the commissioning
phase of the Works, the Contractor shall forward to the Engineer for his
approval 1 copy of his draft operating and maintenance instruction manuals.
1 copy shall also be despatched direct to the site Engineer’s office.

No later than 2 months prior to the commencement of commissioning of the
Works the Contractor shall deliver direct to the Employer 6 completed and
approved sets of manuals as detailed herein and 1 set to the Engineer.

Any approved modifications completed to the works during erection and
commissioning shall be reflected in the 0&M Manuals. In this event the relevant
sections shall be amended and issued within 2 months of the Taking Over
Certificate.

Where published material is available in a form that contains the essential
information required by the specification, such material may be utilised in
whole or in part if properly reproduced and integrated into the overall Manual,
even though it may not necessarily follow the order of arrangement specified.

For example, the Contractor may utilise sub-assemblies that are provided by
manufacturers who may supply instruction handbooks on their sub-assembly.

Where the content of these sub-assembly publications is such that it will meet
the intent of this specification, the Contractor may include these publications in
their existing published form as part of his Manual provided they are suitably

integrated into the description of his equipment and all indexed in their
entirety in the general index.

If the publication of the sub-assembly manufacturer does not contain a
complete operation, maintenance and parts breakdown, meeting the intent of
this specification, then it shall be the responsibility of the

Contractor to include such information in his Manual, or to arrange with the
sub-assembly manufacturer to provide a manual that will meet these
requirements.

Where the sub-assembly item is of such a nature that local repair cannot be
employed and the item is usually returned to the factory as a unit for overhaul,
the specific information concerning its repair and parts breakdown shall be
provided.
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The page size shall be standardised for all manuals to the ‘letter’ size
international standard and 90g, 1 m2 paper shall be used. The use of foldout
pages or turnpages should be kept to a minimum. Foldout pages shall be held
to a two-page foldout wherever practicable and shall show the material thereon
with the manual closed.

Each volume shall be collated in its proper order and placed in a blue heavy
duty durable rigid cover with gold inlaid lettering. The binder shall be of the
type that may be taken apart without the use of threaded binding posts.

The manual contents shall conform with the table of contents and be as
complete and specific as possible. Every attempt shall be made to use material
specific to the contract. Nomenclature or reference to any one item shall be
consistent throughout the manual.

The information provided shall be complete for main and auxiliary equipment
and systems provided by the Contractor. Material that does not contribute to
the understanding' of the design, operation and maintenance of the equipment
shall be excluded from the manual.

Use shall be made of drawings, diagrams, pictures or actual photographs when
they add to the understanding and clarity of the text.

All material shall be free from stamps commonly used for identification of
customer, order number, etc.

Precautions and warnings relative to the safety of life and equipment
shall be included where practicable.

2.13.1.2  Arrangement of Instruction Manuals

The manuals shall be divided into volumes specific in respect of the complete
Contract works.

Volume 1 shall contain:

Title page, a comprehensive reference to other volumes, Table of Contents,
Introduction, Overall Operating Philosophy, including this contract, the
existing and works being provided by others under separate contracts,
Operating Conditions, General Descriptions of Plant and Controls, Emergency
Procedures, Descriptions of Operation and Maintenance, Plant Arrangements
Drawings.
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The remaining volumes shall be for specific sections of the contract work
and shall include the following:

Title Page, Table of Contents, [sometric Drawings and Photographs.

Section [ - Operation: comprising General Description,
Performance Specifications, Operating
Instructions, Installation and

Commissioning Instructions, Design Data,
Curves, Test Reports and Certificates.

Section Il -Maintenance: comprising Dismantling Instructions,
Maintenance Instructions, Setting,
Clearance and Adjustment Data.

Section Ill -Parts Catalog: comprising replacement parts, Drawings
and Lists, Instructions for Order
Replacement Parts, with all associated
Publications collated at the back of each
volume.

If handbooks of sub-assembly equipment or other components are included
as part of the Manual as permitted herein, then these associated handbooks
shall be noted under "Manufacturer's Catalogue" heading of the Table of
Contents.

Actual photographs pictures or an isometric drawing of the major equipment
shall be included immediately after the Table of Contents page.

The operation section of the remaining volumes shall detail:

General description of all equipment including overall design and specific and
special features of design including descriptive drawings where practicable.

Operating instructions complete, detailed and specified for all equipment
provided. Included shall be precautions and critical points to be observed
including the suggested form to be used in taking periodic readings and tests
to maintain an effective operations record. There shall be a tabulation of
possible operating difficulties with probable causes listed and remedial action
to be taken under each one.

The parts breakdown section of the remaining volumes shall contain:

Replacement parts, drawings and lists completely detailed and with specific
replacement part drawings and lists for all equipment assemblies and
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subassemblies. The material shall cover all information required for ordering
replacement parts such as part name, part number, equipment serial number,
etc, in a manner that would prevent errors or misunderstanding.
Recommended forms for tabulating replacement part information and
instructions for returning material to the factory shall also be included.
Special storage or handling procedures required for any particular parts shall
be noted.

2.13.2 Originals of "As Built" Drawings

During the construction and commissioning period any variations
between the "RELEASED FOR CONSTRUCTION" and 'AS BUILT" situation
shall be agreed between the Contractor and Engineer at site.

All agreed modifications will be marked up by the Contractor's draughtsman
and included on the originals at site. The Contractor shall include in his contract
price for the provision of a draughtsman as required at site to co-ordinate and
include all modifications on the drawings. The originals shall then be returned
to the Contractor's head office and these shall form the basis of the "AS BUILT"
drawings.

Within two months after issue of the Taking Over Certificate, the Contractor
shall submit all final revisions of all original drawings depicting the "AS BUILT"
situation. All drawings and documents prepared exclusively for the Project
shall become the property of the Employer.

Final drawing prints shall be size Al or smaller. Reproducibles of the final
drawings shall be supplied as follows:

2 x transparencies and prints of each drawing to the Employer.

2 x optical or magneto-optical, writable digital storage discs together with
2 x disc drives to the Employer, containing original AutoCAD drawing files.
The discs shallbe WORM (Write-once, read-many) or Magneto-Optical discs
or other long life digital storage medium. Magnetic storage media will not

be acceptable. The disc drives shall have a SCSI interface for connecting to
PC's or Workstations.

1 x Optical disc and disc drive containing original AutoCAD drawing files,
as described above, to the Engineer.

The Contractor shall also modify those existing Employer drawings which are
directly affected by this project.
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Where drawings are reduced an appropriate scale shall be included on the
reduced print.

The transparencies and prints, optical discs and disc drives shall be delivered
to the Employer's office at Georgetown. The other set of transparencies and one
set of prints, optical discs and disc drive shall be delivered to the Engineer's
office.

Each set of prints and optical discs shall be included in suitable box files with
attached lists showing the contents in each box file.

The transparencies shall be in cap ended drawing tubes, (if more than one tube
is used, each tube shall be of the same size), with contents list securely attached
to the outside.

To accompany the drawings, the Contractor shall provide a Master Schedule of
'As-Built' drawings.

These transparencies, prints and schedules shall be deemed to form part of the
Works for the purpose of the Taking Over Certificate for the Works.

2.13.3 Commissioning Reports

The Contractor shall submit 3 copies of his comprehensive Commissioning
Report covering the commissioning period at site including tests. The report
shall be submitted within 4 weeks of the Taking Over Certificate.

The report shall include:

A written summary of commissioning, noting particularly the problems
that were encountered and the actions taken to resolve them.

Defects which occurred and the remedial action taken to resolve them.

SECTION Il GENERAL TECHNICAL REQUIREMENTS

3.1 CLEANING AND PAINTING

All bright metal parts shall be covered before shipment with an approved protective
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compound and protected adequately during shipment to Site. After erection, these

parts shall be cleaned with a correct solvent and polished bright where required.

Before testing, all steel pipes shall be thoroughly cleaned by an approved pickling
process using a suitable inhibitor and shall then be thoroughly washed with hot water
and lime washed before being finally washed internally with strong revolving wire
brushes until all scale and sand have been removed. Any protective coatings that may
be specified elsewhere in this Specification shall be applied after tests have been

carried out.

After testing, all cast-iron pipes shall receive internally a coat of an approved quality
rust prevention compound.

Pipes, valves and other similar parts of the plant which are subject to hydraulic test
and are not readily accessible for drying out shall on completion of tests at the
manufacturer's works must be drained out by washing with an approved dewatering
oil prior to the application of the transport packing called for in Section 1 of this

Specification.

After completion of inspection, all castings shall be filled in and rubbed down to a

smooth finish preparatory to painting.

All metal work, which is normally painted after erection, except where finish painted
or polished in the factory, shall be well brushed down and given one coat of red lead

paint before shipment.

All parts, which will ultimately be buried in concrete, shall be cleaned and protected

before leaving the factory by a cement wash or other approved method. Before being

handed over for building in they shall be thoroughly descaled and cleaned of all rust

and adherent matter by the use of strong wire brushes.

123|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

In all cases where two finishing coats of paint are called for, the first coat shall be of a
different shade from the second and for those parts where aluminum paint is specified,
the paint used for the first coat shall be of the same quality as the finishing coat but

shall be slightly coloured by the addition of washing blue.

All tank interiors and those of similar containers shall be thoroughly cleaned by shot
blasting or wire brushing and in the case of those intended for insulating or lubricating

oil shall be painted with a suitable oil resisting varnish or enamel.

The inside of outdoor control cubicles, cabinets, etc.,, where condensation is liable to

occur, shall be coated with an approved anticondensation composition.

3.2 LUBRICATION

The Contract shall include for the supply of flushing oil for each lubrication system
when the item of plant is ready for preliminary tests and the first filling of approved

lubricants for the commercial operation of the plant.

A schedule of the oils and other lubricants recommended for all components of the
contract works shall be submitted to the Engineer for approval. The number of
different types of lubricants shall be kept to a minimum. Copies of this schedule shall
be included in both the draft and final copies of the operating and maintenance
instructions. In the case of grease lubricated roller type bearings for electric motors a

lithium based grease shall be used.

Where lubrication is effected by means of grease, preference will be given to a
pressure-gun system with a separate nipple to each point. Where necessary for
accessibility, the nipple shall be placed at the end of extension piping, and, when a
number of such points can be grouped conveniently, the nipples shall be brought to a

battery plate mounted in a convenient position. "Hydraulic" nipples in accordance

with BS 1486 shall be used for normal grease and temperatures up to 120°C. Where

special greases are to be used and where high temperatures are encountered, then
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"button" nipples in accordance with BS 1486 shall preferably be used.

The Contractor shall supply at least one grease gun equipment for each type of nipple
provided. Where more than one special grease is required, a grease gun for each

special type shall be supplied and permanently labeled.

3.3 RATING PLATES, NAMEPLATES AND LABELS

Each main and auxiliary item of plant shall have permanently attached to it in a
conspicuous position, a rating plate of incorrodible material upon which shall be
engraved any identifying name, type or serial number, together with details of the

loading conditions under which the item of plant in question has been designed to

operate, and such diagram plates as may be required by the Engineer.

All items of plant shall be provided with a nameplate or label designating the service
of the particular equipment. The inscriptions shall be approved by the Engineer or be

as detailed in the appropriate sections of this Specification.

Such nameplates or labels shall be of non-hygroscopic material with engraved lettering
of a contrasting colour or, alternatively, in the case of indoor circuit breakers, starters,
etc., of transparent plastic material with suitably coloured lettering engraved on the
back.

Items of plant, such as valves, which are subject to handling, shall be provided with an
engraved chromium plated brass nameplate or label not less than 3mm thick with

engraving filled with enamel.

In addition, each item of switchgear shall have number plates bearing the switch or
equipment number allocated by the Employer according to his standard operational

numbering scheme; details of which are given elsewhere.

125|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

3.4 LOCKS

Where locks are called for under this Specification these shall be of the Yale type and
the cost where called for shall be deemed to be included in the Contract Price. Three

keys shall be supplied for each lock and all locks shall be non-interchangeable.

Where a set of locks is provided under any particular section of plant or apparatus,

group master keys shall be supplied in addition.

All locks and padlocks shall be of brass.

Locks shall be designed, constructed and located on the equipment so that they remain

serviceable in the climatic conditions specified without operation or maintenance for

continuous periods of up to two years and, with suitable maintenance, will operate
satisfactorily for indefinite periods.

Where a group of locks are supplied under any section of the Contract, a rack or
cabinet of approved design shall be supplied for the accommodation of padlocks
and/or keys while not in use. The padlocks and keys shall be engraved with a suitable
identifying code or inscription and this shall be repeated on the racks or cabinets on
engraved labels attached thereto.

Where locks and keys are required for equipment forming an extension to the existing
installation the Contractor shall provide, where possible, locks and keys of the same
type, grouping, and master key suites as are already existing. Full details of the
numbering, grouping, master keys, etc. of the existing equipment will be given to the

Contractor in the early stages of the Contract.

3.5 TROPICALISATION

In choosing materials and their finishes, due regard shall be given to the humid tropical
conditions under which equipment is to work, and the recommendations of ISO 12944
or equivalent shall be observed unless otherwise approved. Consideration shall be
given to minimisation of or protection against external influences in accordance with

IEC 364.5.51, in particular, AA, AB, AD, AF, AN, AQ as applicable to the site. Some
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relaxation of the following provisions may be permitted where equipment is
hermetically sealed but it is preferred that tropical grade materials should be used
wherever possible:

Metals: Iron and steel shall generally be painted or galvanized as appropriate

In accordance with Sections 3.1 and 3.11. Indoor parts may alternatively have
chromium or copper-nickel plated or other approved protective finish. Small
iron and steel parts (other than rustless steel) of all instruments and electrical
equipment, the cores of electromagnets and the metal parts of relays and
mechanisms shall be treated in an approved manner to prevent rusting. Cores,
etc., which are built up of laminations or cannot for any other reason be anti-
rust treated, shall have all exposed parts thoroughly cleaned and heavily
enameled, lacquered or compounded.

When it is necessary to use dissimilar metals in contact, these should, if
possible, so be selected that the potential difference between them in the
electro-chemical

series is not greater than 0.5 volts. If this is not possible, the contact surfaces of
one or both of the metals shall be electroplated or otherwise, finished in such a
manner that the potential difference is reduced to within the required limits,
or, if practicable, the two metals shall be insulated from each other by an

approved insulating material or a coating of approved varnish compound.

Screws, nuts, springs, pivots, etc.: The use of iron and steel shall be avoided in
instruments and electrical relays wherever possible. Steel screws, when used,
shall be zinc, cadmium or chromium plated, or when plating is not possible
owing to tolerance limitations, shall be of corrosion-resisting steel. All wood
screws shall be of dull nickel plated brass or of other approved finish.
Instrument screws (except those forming part of a magnetic circuit) shall be
of brass or bronze. Springs shall be of non-rusting material, e.g. phosphor-
bronze or nickel silver. Pivots and other parts for which non-ferrous

material is unsuitable shall be of approved rustless steel.

Fabrics, cork, paper, etc.: Fabrics, cork, paper and similar materials, which are

not subsequently to be protected by impregnation, shall be adequately treated
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with an approved fungicide. Sleeving and fabrics treated with linseed oil or
linseed oil varnishes shall not be used.

Wood: The use of wood in equipment shall be avoided as far as possible.
When used woodwork shall be of thoroughly seasoned teak or other approved
wood which is resistant to fungal decay and shall be free from shakes and

warp, sap and wane, knots, faults and other blemishes. All woodwork shall be

suitably treated to protect it against the ingress of moisture and from the
growth of fungus and termite attack, unless it is naturally resistant to those

causes of deterioration. All joints in woodwork shall be dovetailed or tongued
and pinned as far as possible. Metal fittings where used shall be of non-ferrous

material.

Adhesives: Adhesives shall be specially selected to ensure the use of types
which are impervious to moisture, resistant to mould growth, and not subject

to the ravages of insects. Synthetic resin cement only shall be used for joining
wood.

Casein cement shall not be used.

Rubber: Neoprene and similar synthetic compounds, not subject to
deterioration due to the climatic conditions, shall be used for gaskets, sealing

rings, diaphragms, etc., instead of the standard rubber based materials.

3.6 NUTS, BOLTS, STUDS AND WASHERS

Nuts and bolts for incorporation in the plant shall conform to the requirements of
ASTM A396, IS0/R272 or BS 1802 and galvanized to ASTM A153 or other approved
standard. Where the Contract includes nuts and bolts of different standards, then the
tools to be provided in compliance with this Specification shall include spanners, taps
and dies for these nuts and bolts. Unless otherwise approved, bolt heads and nuts

must be hexagon head and in no case must bolt heads be welded to the shanks.

Nuts and bolts for pressure parts shall be of the best quality bright steel, machined

on the shank and under the head and nut.
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Fitted bolts shall be a driving fit in the reamed holes they occupy, shall have the
screwed portion of a diameter such that it will not be damaged in driving and shall be

marked in a conspicuous position to ensure correct assembly at Site.

Stud holes in those parts of the plant which are subjected to heat in use shall be

adequately vented.

All washers shall be included under this Contract, including locking devices and anti-
vibration arrangements, which shall be subject to the approval of the Engineer. Taper

washers shall be fitted where necessary.

Where there is risk of corrosion, bolts and studs shall be finished flush with the surface
of the nuts.
Bolt tightening torques and locking arrangements shall be to the approval of the

Engineer.

Nuts shall be finger tight on the bolt and will be rejected if they are, in the opinion of
the Engineer, considered to have excessively loose or tight fit. Bolts with threads
redid after galvanizing will be rejected. Nuts and bolts of the same size shall be

interchangeable and supplied from one manufacturer.

The Contractor shall request his Supplier to select two samples of each type of bolt,
nut and washer to be used on the transmission line and send these two samples to the
Engineer for approval within one month of the date of issuing the sub-order. The
Engineer will then reject bolt consignments which fall in any respect below the
standard of samples submitted and approved. The importance of supplying good

quality well finished nuts and bolts cannot be over emphasized.

3.7 RIVETS

Rivets shall conform to the appropriate ISO Recommendation and for general use pan
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heads shall be used. Rivets on bearing surfaces shall be flat counter-sunk, driven

flush. Riveting shall be done by hydraulic tools and the rivets must completely fill the
holes when closed. If loose, or if the heads are badly formed, cracked or eccentric to
the shank or do not bear truly on the plate or bar, such rivets shall be cut out and

replaced. All surfaces to be riveted shall be in close contact throughout.

3.8 FORGINGS

All important forgings shall be jointly examined at the maker's works by the Engineer
and by a representative of the Contractor during forging and heat treatment and shall

be examined by the latest methods for the detection of defects.

3.9 CASTINGS

All castings shall be free from blowholes, flaws and cracks. No welding, filling or
plugging of defective parts shall be done without the sanction of the Engineer and then

only with his approval in writing.

All cast-iron shall be of close-grained quality and shall be corrosion-resistant for those
palls in contact with sea water. Cast-iron shall not be used for any pall of the

equipment which is in tension or which is subject to impact stresses.

3.10 WELDING

In all cases where fabrication welds are liable to be highly stressed, such as may be the
case in pressure parts or parts subjected to rotational stresses or reversal of stresses
in operation, the Contractor shall supply the Engineer with a general arrangement
drawing of the fabrication and, at a later date but before fabrication commences, a
detailed drawing of all proposed weld preparations on the fabrication.

Before such welding commences, the Contractor shall satisfy the Engineer that the

welders or welding operators are qualified in accordance with the requirements of the
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appropriate section of BS 4872 or other relevant British Standard Specification or any

other equivalent.

After scrutinizing the general arrangement and welding detail drawings, the Engineer
will inform the Contractor of the stages at which inspection will be required. It will be
the Contractor's responsibility to notify the Engineer when one or more of the
inspection stages will be reached and no further work shall be carried out until the
specified stage has passed the Engineer's inspection.

In addition to the above, the Engineer reserves the right to visit the Contractor's

works at any reasonable time during fabrication of the items of plant and to

familiarize himself with the progress made and the quality of the work to date.

In the event of the Contractor wishing to make an alteration to any part of the weld
preparation, he shall first submit to the Engineer a copy of the revised drawing
showing the amended preparation in detail and to await confirmation of its acceptance
or nonacceptance.

All tests shall be carried out in accordance with the relevant British Standards or by
agreement between the Engineer and the Contractor. All welding and tests on items of
plant shall be carried out to the complete satisfaction of the Engineer. Mechanical tests
shall be carried out in the presence of the Engineer, as required. Where required by
this Specification, non-destructive examination of the finished weld shall be made. If
the examination be by radiographic means, then the recommendations of BS EN 1435
and BS EN 12517 where applicable shall be followed and the resulting negatives shall
be made available to the Engineer. If the examinations be by means other than

radiograph, then such examinations shall be made in the presence of the Engineer.

3.11 GALVANISED WORK

All materials to be galvanized shall be of the full dimensions shown or specified and
all punching, cutting, drilling, screw tapping and the removal of one meter shall be

completed before the galvanized process commences.
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Structural steel shall be galvanized to ASTM A123, or BS 729 or other approved
standard.

All galvanizing shall be done by the hot dip process with spelter not less than 98 per
cent of which must be pure zinc. No alternative process shall be used without the
approval of the Engineer. No components shall be galvanized, which are likely to come
into subsequent contact with oil. Bolts shall be completely galvanized including the
threads, but the threads shall be left uncoated in the case of nuts and lightly oiled prior
to tacking.

The zinc coating shall be uniform, clean, smooth and free from spangle. In the case
of component parts, the zinc coating shall weigh not less than 610 g/sq .m of area
covered and shall be not less than 0.086 mm in thickness, and shall withstand the

tests set out in the approved standard.

All steel wires shall be galvanized by an approved process before stranding. The zinc
shall be smooth, clean, of uniform thickness and free from defects. Nuts and bolts and
small components shall be tested in accordance with ASTM A153 or ISO 1459, 1460
and 1461 as appropriate. The Engineer may select for test as many components to be

weighed after pickling and before and after galvanizing as he may think fit.

All galvanized parts shall be protected from injury to the zinc coating due to

differential aeration and abrasion during periods of transit, storage and erection. If in

the opinion of the Engineer, the extent of the damage found on Site to a galvanized part
appears to be capable of repair the Contractor may, after receiving such agreement,
attempt to effect a repair by approved methods. The agreement to attempt the repair
shall not bind the Engineer to accept the repaired part when this is re-offered for

inspection.

Should an emergency arise on Site necessitating drilling, cutting or any other process

likely to damage the protective zinc surface, this will be permitted only in extreme
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circumstances and with the Engineer's express authority. In such a case, the bared
metal will be coated with an approved zinc dust paint or other approved flake metal

compound.

In the event that it is found that galvanized parts are subject to the formation of white

rust during shipment or storage on Site, the Engineer shall either:

approve a system of scrubbing and protective painting to be applied on Site, if
in his opinion this is expedient, or forthwith order that the affected parts shall
be condemned and that all future shipments shall receive, before dispatch from
the Works, special dip or spray treatment to individual members to his

approval without extra charge to the Employer.

Either of the above measures shall not be held as a cause for failure to meet the

Completion Date.

The Contractor shall provide an instrument for checking galvanizing thickness, e.g.
Elcometer, or otherwise agree with the Engineer an approved method of testing

galvanizing on Site.

Table 1 - Requirements for coating thickness and mass for articles that are not
centrifuged

Steel Local coating thickness Average coating Average coating mass
thickness mm minimum pm thickness minimum pm minimum g/m*
=15 35 45 320
=1.5=3 45 55 390
=3=6 55 70 500
=6 70 85 600

Note: 1g/m? coating mass = 0.14pm coating thickness

Table 2 - Requirements for coating thickness and mass for articles that are
centrifuged

Thickness of articles (all Local coating Average coating Average coating
components including thickness minimum | thickness minimum mass minimum
castings) mm um um a/m?
=8 25 35 250
=8 40 55 390
Notes: 1. For requirements for threaded fasteners refer to AS 1214 e

2. 1g/m? coating mass = 0.14pm coating thickness
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3.12 CHROMIUM PLATING

The chromium plating of those components of the plant where specified and where
offered by the Contractor shall comply with the requirements of BS 1224 or

equivalent.

3.13 INTERNAL CLEANING OF PIPES

The Contractor shall be responsible for ensuring that the internal surface, of all pipe

Lines, is thoroughly cleaned both during erection and before the pipe line is placed in

commission.

The procedure adopted by the Contractor shall include the following:
Thorough cleaning of all internal surfaces prior to erection to remove
accumulations of dirt, rust, scale, etc., and welding slag due to site welding

before erection.

Thorough cleaning of all pipework after erection by blowing through to

atmosphere to ensure that no extraneous matter is left in the system.

The Contractor shall provide all necessary facilities in the pipe system for carrying out

the above including any temporary pipework, etc.

3.14 PIPE SUPPORTS
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The whole of the pipework and accessories included in this Contract shall be
supported and mounted in an approved manner. All necessary slings, saddles, structural

steelwork, foundation bolts, fixing bolts and all other attachments shall be supplied.

All brackets or other forms of support shall be rigidly built up of steel sections by
riveting or welding.

The number of positions of all intermediate flexible supports between anchor points
shall be determined by the weight to be carried and by the steelwork available for the
purpose. The maximum weight carried by a support shall be subject to the approval of

the Engineer.

3.15 VALVES

Valves shall be arranged so that the hand wheel moves in clockwise direction to close
the valve. The face of each hand wheel shall be clearly marked with the words "open"
and "shut" and be provided with an arrow to indicate direction for opening and

shutting. Valves shall not be fitted in an inverted position.

It shall be possible to remove and replace, or recondition in situ, the seats and to
remove the gates. Valves of 50 mm nominal bore and over shall be provided with valve
position indicators showing the amount by which the valve is open or closed in

relation to its full travel.

All valve hand wheels shall be fitted with nameplates complying with Clause 6.6
Section 6 of the Employer's Requirements and all valves of 50mm nominal bore and
above shall be fitted with spoked handwheels. The spokes and rims of the handwheels

shall be smooth and where necessary for appearance shall be chromium plated.

Suitable means shall be provided to protect the operating mechanisms of all valves

against mechanical damage and dust or dirt. Adequate provision shall be made for the
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lubrication of the mechanism and guides and this shall be of the pressure type.

Values shall be provided with non-detachable locking pins and padlocks and be

capable of being locked in the open or closed positions.

Precautions shall be taken to prevent corrosion of the valve spindles in contact with

the gland packing.

3.16 PRESSURE GAUGES

Pressure gauges shall comply with the requirements of BS EN 837 or equivalent.

All pressure gauges shall be fitted with stop cocks immediately adjacent to each
gauge and all pressure gauge piping shall be fitted with an isolating valve at each
point of connection to the main system. Where pressure gauges are mounted on

panels, the stop cocks shall be suitable for the connection of a test gauge.

The finish of all pressure gauges shall be chromium plated.

Where a difference in level exists between the situation of the gauge and the point at
which pressure is to be measured, appropriate compensation shall be made in the dial
reading and the dial must be marked with the amount of compensation applied. Where
the compensation would amount to 2 per cent or less of the total movement indicated

under normal conditions, it may be ignored.

All pressure gauges where practicable shall be mounted on panels in locations
approved by the Engineer. Stop cocks shall be clearly identified by means of
separate labels of approved type and lettering.

All high pressure gauge piping shall be of rustless steel but other pressure gauge

piping may be of copper tube or other material approved by the Engineer.
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3.17 THERMOMETER POCKETS

Thermometer pockets and instrument connections of an approved pattern shall be
fitted in such positions as may be determined to suit the operation and testing of the
plant to the approval of the Engineer. A thermometer pocket shall be fitted adjacent to
each point of connection for distant remote temperature indication, unless specifically
stated to the contrary. Where necessary, the pocket shall be of approved alloy material

suitable for the required service.

All thermometer pockets shall comply with the requirements of BS 2765 or equivalent.

3.18 GAUGE CUBICLES AND PANELS

Gauges and instruments shall be grouped wherever possible and housed in suitable
cubicles. Where circumstances do not justify cubicle accommodation, they may be
secured to flat back panels but in such cases the approval of the Engineer shall first be

obtained.

Cubicles shall be of sheet metal construction formed on a framework of standard rolled
sections. The minimum thickness of the sheets employed shall be 2mm and that of the
fascias not less than 3mm, unless otherwise agreed by the Engineer. The front of the
board shall have a smooth well finished surface and, if of the "desk" type, the desk shall
not protrude so far as to hinder the easy reading of instruments and the operation of

the controls.

3.19 INSTRUMENTS
Unless otherwise specified, all indicating and recording instruments shall be of the

flush mounted pattern with dust and moisture proof covers. Where hinged covers are
necessary, they shall be provided with locks generally in accordance with the

requirements of Section 3.4.

Unless otherwise specified, all indicating instruments shall have 100 mm diameter

dials.
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Instrument dials in general shall be white with black markings and shall be reversible

where double scale instruments are specified.

Scales shall be of such material that no peeling or discolouration will take place

with age under humid tropical conditions.
The movements of all electrically actuated instruments shall be of the dead beat type.

Wherever necessary, instruments shall be provided with a readily accessible zero

adjustment.

3.19.1 Electrical Instruments and Meters.

All electrical instruments and meters shall comply with IEC 60051 and IEC
60521 respectively and, unless otherwise specified, shall be of industrial grade
accuracy.

Three-phase power measuring instruments shall be of the 3-phase unbalanced

load pattern wherever the current and voltage references permit.

All integrating watt-hour or var-hour meters shall be of an approved
switchboard pattern coloured black unless otherwise specified and selected

to give the grade of

metering specified. They shall be suitable for working from a 3-phase 3-wire
supply and shall be of the 2 element unbalanced load type suitable for working
from the current and voltage transformers specified. They shall be single
directional and shall be fitted where required with suitable contacts for d.c.

impulsing.
Meters shall be calibrated to the appropriate grade in IEC 521 and due

allowance shall be made in such calibration for the errors in the instrument

transformers to be used in service.
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Front of panel test terminals blocks shall be provided for all meters.

3.19.2 Instruments and meters other than electrical.

Major scale markings shall be separated by not more than four minor marks.
The major scale marks and numerals shall be of the same thickness. Minor scale
marks shall be half the height and width of the major scale markings. Pointers

for dials shall taper evenly to the width of the minor scale marks which shall be

just met by the tip of the pointer. Pointers for edgewise scales shall have a

convex taper.

The normal working range shall be between 50 and 75 per cent of the full

movement of the pointer.

3.20 SMALL WIRING

All control panel wiring, secondary control wiring in circuit breakers, motor starters,
control gear and the like shall be carried out in a neat and systematic manner with

cable supported clear of the panels and other surfaces at all points to obtain free

circulation of air.

In all cases, the sequence of the wiring terminals shall be such that the junction
between multi-core cables and the terminals is effected without crossover. Claw
washers or crimped connectors of approved type shall be used to terminate all small
wiring. Insulating bushes shall be provided where necessary to prevent the chafing of

wiring.

All panel wiring shall conform to the requirements of BS 6231 Type A or B as
appropriate. The conductors shall have a minimum cross section equivalent to

50/0.25mm (2.5mm2) 7/0.67mm (2.5mm2) or 1/1.78mm (2.5mm2) but single
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stranded conductors should only be employed for rigid connections which are not
subject to movement or vibration during shipment, operation or maintenance. Flexible
conductors, equivalent to 30/0.25mm (1.5mm) may be employed on indoor,
independently mounted control and relay panels. Single strand 1.5mm or smaller sizes

generally shall only be employed with written approval.

Wire colours shall comply with British Standard 6746C, viz:

Colour of Wire/Circuit Particulars

Red Red-phase connections in current and voltage transformer circuits

only.

Yellow  Yellow-phase connections in current and voltage transformer circuits
only.

Blue Blue-phase connections in current and voltage transformer circuits

Green Connections to earth.

Black AC neutral connections, earthed or unearthed, connected to the
secondary circuit of current and voltage transformers. AC connections
other than those above and connections in a.c. /d.c. circuits.

Grey Connections in d.c. circuits.

Wiring diagrams shall indicate wire colours. All diagrams shall be drawn as viewed

from the back of the panel and shall state the highest number used in any group.

All wires shall be fitted with numbered ferrules of approved type at each termination.
At points of interconnection between wiring, where a change of numbering cannot be
avoided, double ferrules shall be provided. Such points shall be clearly indicated on

the wiring diagram.

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 remainder

and marked "trip".
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No wires shall be teed or jointed between terminal points.

Electrical wiring and instruments shall be so located that leakage of oil or water cannot

affect them.

Bus wiring between control panels, etc., shall be fully insulated and be completely

segregated from the main panel wiring.

All metallic cases of instruments, control switches, relays, etc. mounted on
control panels or in cubicles, steel or otherwise, shall be connected by means of

bare copper conductors of not less than 3.5mm2 section to the nearest earth bar.

3.21 TERMINAL BOARDS

All terminal boards shall be mounted in accessible positions and, when in enclosed
cubicles, shall be inclined towards the door. Spacing of adjacent terminal boards shall
be not less than 100mm and the bottom of each board shall be not less than 200mm
above the incoming Cable gland plate. Separate studs shall be provided on each

terminal strip for the cores of incoming and outgoing cables including all spare cores.

Acceptable types of terminal are:

Screw or stud type used with crimped ring type termination. Screws and studs
are to be of not less than size M6 but stainless steel and bronze down to size
M5 may be used provided that the current carrying capacity is adequate. All

studs are to be provided with nuts, washers and lock washers.

Insertion clamp type whereby the standard conductor or crimped
termination is clamped between plates by a screw having a suitable locking
device. Terminal entries shall be shrouded such that no current carrying metal

is exposed.
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Terminal assemblies shall be of the unit form suitable for mounting collectively
on a standard assembly rail, secured from the front and giving the required

number of ways plus 10% spare.

400/277/240/120 volt circuit terminals shall be segregated from other
terminals and shall be fitted with non-flammable transparent plastic covers to
prevent contact with any live parts. They shall have warning labels, with red

lettering, mounted thereon in a conspicuous position.

All connections shall be made at the front of the terminal boards and no live
metal shall be exposed at the back.

Screw terminations or pinch type terminations shall not be used in any

section of the equipment unless approved by the Engineer.

3.22 MINIATURE CIRCUIT BREAKERS, FUSES AND LINKS

Facilities shall be provided for the protection and isolation of circuits associated with
electrical instruments, protection and control. They shall be of approved type and
grouped, as far as possible, according to their functions. They shall be clearly labeled,

both on the panels and the associated wiring diagrams.

Facilities shall be provided to enable the control circuits for any circuit breaker to be
individually isolated for maintenance purposes.

Facilities associated with tripping' circuits shall preferably be mounted on the outside
of control panels in approved positions, whilst the remainder shall be mounted

internally.
All fuses shall incorporate H.R.C. cartridges. Rewireable fuses will not be accepted.

Carriers and bases for 16 amp fuses shall be coloured green and those for 6 amp fuses
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shall be black. Link carriers and bases shall be white.

3.23 ELECTRICAL INSULATION

All insulating materials shall be suitably finished so as to prevent deterioration of their
qualities under the specified working conditions.

Ebonite synthetic resin-bonded laminated material and bituminized asbestos

cementbonded panels shall be of suitable quality selected from the grades or types in
the appropriate IEC Recommendation.

All cut or machined surfaces and edges of resin-bonded laminated materials shall be
cleaned and then sealed with an approved varnish as soon as possible after cutting.
Linseed oil and untreated materials of fibre, leatheroid, presspahn, asbestos or other

similar hygroscopic types shall not be used for insulation purposes. Untreated

leatheroid and presspahn may be used for mechanical protection of winding
insulation.
Instrument, apparatus and machine coil windings, including wire wound resistors,
with the exception of those immersed in oil or compound, shall be thoroughly dried in
a vacuum or other approved means and shall then be immediately impregnated
through to the core with an approved insulating varnish. Varnish with linseed oil base
shall not
be used. Coils which cannot be varnish impregnated may be impregnated with an
approved wax compound. Paraffin wax or compounds containing paraffin wax shall
not
be used. The coils shall be covered (before and after impregnation) with a lapping of
cotton or silk (or agreed substitute) tape, or thread in the case of coils too narrow for
tape, or shall be covered by a sheet of suitable synthetic material. The impregnated
coils shall finally be covered with an impervious enveloping varnish or given a dip coat
of wax depending on whether they are varnish or wax impregnated. Coils impregnated
with compound may be finished with compound sheet or tape.

No paper or other material of a hygroscopic nature shall be used for covering coils.

143|Page



3.25

69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

Where inter-leaving between windings in coils is necessary, only the best manila
paper (thoroughly dried), which permits penetration by the insulating varnish or wax,

shall be used.

3.24 EARTHING CONNECTIONS

All necessary studs, connectors and earth bars shall be provided to permit the
connection of each switchboard, motor or other electrical equipment supplied under
the Contract to the substation general earthing system (whether supplied under this
or other contracts). The provisions for earthing shall be such that no reliance shall be
placed on the conductivity of metal to metal joints without the use of special

connectors.

CABLE TERMINATIONS IN METAL ENCLOSED SWITCHGEAR

This type of switchgear shall be suitably designed to accept cable terminations of the

following types:
Indoor composite insulators

Heat shrink indoor ends (dry type)
Prefabricated indoor ends (dry type)

Unless otherwise specified the use of terminations with composite insulator shall be

assumed and the switchgear shall accommodate terminations of the following heights

Um (kV) 72 12 175 24 36
Height (mm) 500 550 600 650 750

144|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

3.26

3.27

Air clearances to earth and between phases shall not be less than the figures stated in

the Schedule of Requirements

The Contractor shall guarantee (test certificate shall be supplied to prove) that the air
clearances and the creepage path of the bushing connecting to the associated
switchgear shall be such that the complete installation shall withstand in air the

impulse and power frequency voltages appropriate to the plant.

ELECTRICITY SUPPLIES FOR AUXILIARY PLANT

The electricity supplies available for auxiliary plant will normally be:

[. 480 Volts, 3 phase 60Hz 4-wire for power.

II. 240/120 Volts two/ single phase 60Hz for lighting, enclosure heating,
indication etc.

[II. 125 Volts d.c. for essential indication, alarms and circuit breaker tripping.
IV. 24 Volts d.c. for control and instrumentation (communications).

Where not otherwise specified in this Specification or in the appropriate IEC
Recommendation, a.c. equipment provided under this Contract shall be capable of
operating reliably within the voltage range 80 to 110 percent of nominal voltage. d.c.

equipment shall be suitably rated for operation within agreed limits.

CABLE TERMINATION COMPLETE

Where used in this specification in relation to cables, the terms 'termination complete’
and 'terminating complete' refer to the work in making off the cables in glands/cable
boxes/sealing ends, fitting lugs to individual cores, and connecting these lugs to the
appropriate terminals. Where appropriate it also includes attaching

numbered/lettered ferrules to the individual cores for identification purposes.
145|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

SECTION IV CIVIL WORKS

4.1 GENERAL

4.1.1 Introduction

This Section of the specification describes the requirements and scope of work for the
design, materials and workmanship for the civil and building works associated with
the Contract. The Contractor shall allow for all civil engineering, building works and
services required for the complete and satisfactory performance of the Works.

Where a detail, material or other item is not covered in this Specification then the
detail shall be based on standard building practice and the material shall be the best
of its kind but in all cases shall be subject to approval by the Engineer.

4.1.2 Contractor's Proposal

The Contractor shall submit with his offer sufficient information (including drawings
and calculations as required) to enable the full extent of the proposals for the civil
engineering and building works to be assessed.

The drawings showing civil engineering works, which have been provided with the
Bid document, are intended to give only a broad outline of the principles to be followed
and the standard required. The Contractor may vary the details according to his
particular requirements, subject to the approval of the Engineer.

The Contractor shall complete the Schedules for the civil engineering and building
works based on his own design proposals.

4.1.3 The Sites and Subsoil Conditions

The sites are generally located in a region which is below sea level protected by marine
dykes. The region is wet with an extensive network of canals and drainage ditches. In
the case of works to extend existing facilities, site drainage is in place and extensions
shall be designed to have consistent levels and to be incorporated in existing drainage
schemes. New substation sites are located in areas where substantial backfilling and
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drainage may be required.

The Contractor shall be entirely responsible for determining the subsoil conditions,
underground obstructions, services and any other information required for the
satisfactory design and execution of the civil and building works and shall have no
claim for additional costs, rate of progress or variation to programme incurred as a
result of poor or unforeseen ground conditions or underground obstructions.

No site investigations have been undertaken. However, typically SPT values ranging
from 2 to 6 blows/30cm are encountered in the upper 1:5 - 205m. The values then fall
off to less than I blow/30cm in the very soft to soft silty clays below the desiccated
crust. This generally holds until a stiff layer is encountered. SPT values in that layer
typically range from 8-20 blows/30cm. The very stiff to hard layer is then encountered
and SPT values generally in excess of 50 blow/30cm in that stratum. Depths are very
variable.

For pricing the Contractor shall use the above data and shall assume that piling for
foundations will be required to an average depth of 8 m and shall allow for backfilling
of 600 mm throughout the site and drainage to soakaways or the nearest existing
drainage ditches.

Bidders shall carry out sub-soil investigations as required to complete the civil works
design and shall submit a report, appropriate to the proposed facilities, prepared by a
geotechnical engineer, for each site.

Where Civil Works are to be carried out on, or in close proximity to, existing generation
and substation sites, the Contractor shall allow for co-ordination and liaison with the
Employer at an early stage of the contract to establish the location of existing
underground services so that protection or diversion of these services may be carried
out without disruption to the building programme.

4.2 SCOPE OF CIVIL WORK

4.2.1 General

Section 1 of this Specification contains a description of this project and the Schedules
define the extent of electrical work associated with the Works to be provided under
this contract.

The Contractor shall design, detail, procure, construct and commission the facilities
listed in the scope of work. The facilities to be provided shall not be limited to the list
given and the Contractor shall ensure that all facilities required for the proper
performance of the Works are provided by him. The Contractor shall also provide the
other services listed under this Section.
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The design shall comply with the codes and standards listed and both the materials
and construction used shall comply with all the codes and standards listed in each sub-
section.

The Contractor shall construct all facilities to the appropriate standards and codes
included within this Specification except where alternative standards and codes have
been approved by the Engineer.

4211 Building Permits

The Employer will apply to the responsible Neighbourhood Democratic Council (NDC)
for a permit(s) to erect new buildings. The Contractor shall provide all the documents
and drawings, which may be required by the NDC in support of this application and
shall make his submissions in sufficient, time and detail so as not to delay the progress
of the Works. The Contractor shall supply to the Engineer for forwarding to, the NDC
and to any other relevant official body, the required numbers of drawings and other
documents and shall provide responses to questions from these authorities and shall
make any alterations to the design which these authorities may require.

4.2.1.2 Building Practice

Where a building detail. material or other item is not covered by this Specification,
then the building shall be based on accepted building practice and the material shall
be the best of its kind and in every case shall be subject to approval by the Engineer.

4.2.1.3 Codes of Practice and Standards

Where British Standards and Codes of Practices are specified the Contractor may
propose other internationally recognised standards provided that these are no less
rigorous than the equivalent British Standard or Code of Practice. Two copies of the
translation into the English language shall be submitted to the Engineer, 28 days prior
to the submission of calculations and drawings employing those standards. All works
must also comply with the Barbados Building Code.

4.2.1.4 Design and Construction

The Contractor shall design, detail, procure, construct and commission the facilities in
4.2.2., List of Facilities below.

The contractor shall complete his preliminary designs of all electrical and
mechanical works and submit them for approval. On approval, the contractor shall
complete Civil Guide Drawings with all necessary design parameters to enable the

148|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

civil works to be designed in an orderly manner.

Typical civil works details are included in the Contract Documents based on
expected equipment sizes. The Specification Drawings are to be used only as a guide
to assessing the civil works costs. The Contractor shall make all allowances
necessary where his specifically designed equipment is larger than indicated in the
civil works drawings. The Contract price shall be deemed to include for any such
increases in size or scope of civil works necessitated by the Contractors design.

4.2.2 Scope of Work

4.2.2.1 List of Facilities

The Contractor shall design, detail, procure, construct and commission the
following facilities in accordance with the Specification and Drawings:

Canefield Substation

Civil and building works including;

Foundations for Substation equipment (SF6 Circuit Breaker, DS, PT etc)

Cable Trenches, duct-banks and supports for pipes and cables to
facilitate the installation of control cables from the 69kV Circuit

Breaker bay to the existing Canefield Control Room.

New Sophia Substation

Civil and building works including;
Foundations for substation equipment incl. of a galvanized end structure

(gantry).
Crushed stone layer for additional earthing, if required.

Columbia Substation
Civil and building works including;
Foundations for Substation equipment (SF6 Circuit Breaker, DS, PT etc) and
a galvanized end structure (gantry)
Cable Trenches, duct-banks and supports for pipes and cables to
facilitate the installation of control cables from the 69kV Circuit
Breaker bay to the existing Columbia Control Room.

4.2.2.2 Cable and Pipe Trenches
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These shall be a minimum of 600 mm deep by 750 mm wide reinforced concrete
walls and floor slabs. The trench shall not be cast in lengths exceeding 10m. The
trench bottom shall be laid to falls and provision made for drainage either to ground
or to the surface water system.

Trench covers shall be designed and constructed to withstand the loads expected to
pass over them whether they be internal or external. The minimum design load for
each application shall be as follows in accordance with BS 497 where applicable:

Grade A in roadways (for safe wheel load of I tonnes)
Grade B in footpaths and car parking areas (for safe wheel load of tonnes)
Grade C in areas inaccessible to motor vehicles (for safe distributed load of
tonnes)+
4.2.2.3 Drainage

All internal drains shall be of reinforced concrete as shown on the specification
drawings

4.2.2.4 Roads Paved areas and Other Site Finishes

The site roads and other paved areas shall be extended as shown on the
Specification drawings. Roads shall be of concrete construction with pre-cast or in
situ kerbs laid to falls to surface water drainage grilles. Other paved areas shall be
of concrete construction or as existing.

The remaining areas within the site limits shall be either left in a clean hard
compacted state on completion of the works, or covered with minimum 200 mm of

clean hard 30 mm single sized stone. All non surfaced areas shall be treated with an
approved total weed killer on Completion of the works.

4.2.2.5 Cable Ducts

All cables which pass under roads or hard standing areas or where they would
otherwise be at risk shall be ducted. Under roads or hardstanding areas a 100%
additional capacity shall be installed and the whole surrounded in a minimum of 4"
lean concrete. Where cable ducts enter buildings these shall be sealed against the
ingress of water by suitable elastomeric or bitumen sealers.

4.2.2.6 Site Investigation
Site investigations shall be carried out as required.
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4.2.2.7 Site Survey

A 1:500 topographical plan, for each site, showing all salient features with a
contoured 0.5 m grid of levels shall be submitted to the Engineer prior to
commencement of the Works. An electronic copy of the surveys shall be submitted
to the engineer using AutoCad Release 13 or higher.

4.2.2.8 Preliminary Report

A Preliminary Report shall be submitted to the Engineer for approval within four
weeks of the Award of Contract. Information to be provided shall include but not be
limited to the following:
Copy of soil investigation results and interpretation of results.
Details of key personnel employed for the design of civil and building
works including positions held and curriculum vitae.
Details of key personnel to be employed on site during the construction
period. These shall include the site management team and quality control
engineers.
Information on types of foundations and structures selected for the works.
List of codes of practice to be used for the designs and copies, in English, of
all standards.
Details of all loadings, both actual and assumed, incorporated into the
designs. Where interpretation of codes of practice is required (e.g. for wind
loading) the results shall be clearly stated.

Details of any computer programs to be used for the design

including certification of approval by independent authorities.

Material data to include strength of materials and source of manufacture of
all structural elements.

4.2.2.9 Records and As-Built Drawings

In accordance with the requirements of Section 2 of this Specification the
Contractor shall supply copies of all records and drawings, showing full -details of
the "As Built" Works, where deviations occur from Design Drawings including the
location of

drains, services, foundations and roads.

4.3 DESIGN CRITERIA
4.3.1 General
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The Contractor shall design, detail and draw all facilities to the appropriate standards
and codes given below and also those standards quoted by the standards given below:

4.3.2 Standards

Number Title

ACI318 Reinforced Concrete

ACI301 Specification of Structural concrete for Buildings

CP 2012 Foundations for machinery

CP143 Sheet roof and wall coverings

CP3 Chapter 5 Wind loads.

CP102 Waterproofing of buildings

CP204 In situ floor finishes

CP152 Glazing

BS5628 The structural use of masonry

BS5950 The use of structural steel in buildings

BS8110 The structural use of concrete

BS8301 Building drainage

BS5930 Site investigations

BS6031 Earthworks

BS8004 Foundations

BS8007 Design of concrete structures for the retention of liquids
BS308 Engineering drawing practice

BS1192 Construction drawing practice

BS6399 Loading for buildings

BS5400 Part 2 Loads for Highway Design

BS6367 Code of Practice for drainage of roofs and paved areas
BS8005 Sewerage

BS8200 Non-load bearing enclosures

BS5964 Methods for setting out and measurement of building -

permissible measuring deviations

The Barbados Building Code.
UBC 1994 Earthquake and Wind Loads

All design work, drawing and detailing shall use the SI system of measurement.

4.3.3 Submittals

The Contractor shall make the following submittals to the Engineer:

Calculations of all structural and civil and building work.
Drawings
Manufacturers' test certificates.
Samples and technical brochures.
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The sequences of submission of all drawings, data and samples shall be such that all
information required for review shall be available. The Contractor shall allow

sufficient time to enable all Engineer's comments to be addressed. A letter of
transmittal shall accompany each submittal.

4.3.4 Calculations

All calculations related to civil, structural and services work shall be submitted to the
Engineer.

Three (3) copies of all calculations under Contractor's letterhead shall be submitted
by the Contractor. Such submittal shall be made not less than thirty (30) calendar days
prior to the time that the materials represented by such calculations are needed for
incorporation into any work. Calculations shall be subject to review and material
dependent upon such calculations shall not be incorporated into any work without
completion of review.

Calculations shall clearly identify the subject of the calculations and shall include
but not be limited to providing the following information:

Contractor's name

Project name

Contract number

Name of the item

Assumption used for design purposes
Codes used

Loadings used

Date of Calculation

Calculation

Reference sources

Manufacturer's names and literature

Reference to the appropriate drawing
Technical specification section and paragraph number
Control register reference all as applicable

If specific tests are required, reference to such test results shall be indicated.

All calculations shall be on A4 size paper and shall be bound in stiff-backed ring
binders or similar approved covers. The covers shall indicate the Contractor's name,
the Contract name, the title of the calculations, the date of submission and the revision
letter of the calculations.
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All computer printouts shall be bound into an appropriate binder with a cover which
shall indicate the Contractor's name, the Contract name, the title of the subject, the
date of submission and revision letter of the printout.

Where use is made of a computer, details shall be given of the programs used and
where required certification of approval by independent authorities shall be given for
the programs used.

4.3.5 Drawing Standards and Level of Detail

All drawings prepared by the Contractor shall be in accordance with BS 308 and BS
1192 or other approved standards and the following procedures:

Drawings and data sheets prepared by the Contractor shall include complete
construction details. The drawings shall include but not be limited to the following
information or detail as applicable: construction joints, bar bending details, details for
unusual or special items of form-work, special trenching, structural steel detailing
(including shop drawings, as required) architectural drawings for doors, windows,
weatherproofing, guttering, hardware and schedules.

4.3.6 Design Loadings

The following minimum load conditions and the forces arising from them are
applicable to the design of each facility. These are provided for information only.

e Dead Loads

All loads arising from the mass of the materials that make up the permanent
works.

e Live Loads

All live loads arising from traffic, users of facilities, water storage, etc. These
shall be calculated using BS 6399 and shall represent a minimum load to be

taken; where specific live loads are known then they shall be used if they exceed
those determined by BS 639

e Wind Loads

All loads arising from wind as determined in accordance with CP3 Chapter 5
Part 2 or B.B.C. Section 2007
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Structures shall be designed for prevailing Hurricane conditions but with wind
speed no less that 150 miles/hr.

e Seismic Loads

Design for Seismic loading need not be considered for the Works.

e Other Criteria

Other design criteria shall be in accordance with the Barbados Building Code
and this Specification.

4.4 SETTING OUT AND CONSTRUCTION TOLERANCES

The Contractor is responsible for the accuracy of all setting out and construction
tolerances irrespective of any checking by the engineer. These shall not be greater
than the following:

(a) Setting Out 1in 3000
(b)  Structural Steelwork:
1 Position of first erection column +10 mm (+ 3/8 inch)
2. Linear Dimensions + 10 mm (+ 3/8 inch)
Up to 8m +15mm
From 8 to 15m +15mm
15to 25 m +20 mm
Over 25m + 25 mm
3. Plumb of columns in 30 m height +15mm
4. Level of base of first erected column +5mm

5 Level of beam at junction with column
measured transferred bench mark + 15 mm

6 Level of beam at junction with column
measured from transferred bench mark
of storey in which beam is located +10 mm

7.  Levels of upper or lower surfaces of
two or more beams meeting at a column + 6 mm
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8.  Difference in level to ends of a beam:
Up to 8m long _+5mm
From 8 to 15m + 10 mm

In-situ Concrete:

Mass Concrete Foundations:

Dimensions on plan +50 mm
Formation level +50 mm
Level of upper surface + 25 mm

Reinforced Concrete Foundations excepting Plant Foundations:

Dimensions in plan 11in 30 but not
exceeding 35 mm

Formation level + 25 mm

Level of upper surface + 20 mm

Elements and Components above Foundations including Plant Foundations:

Position on plan measured from

nearest building grid line + 10 mm
Vertically - Plumbness in height B

of up to 0.5m +5mm
Over 300 mm and up to 600 m + 10 mm
Over 600 mm and up to 1.5m +15 mm
Over 1.5m and up to 3.0m +20 mm
Over 3.0m and up to 15m +30 mm
Over 15m and up to 30m +40mm

(d) Level

(permissible deviation from designed level with reference to nearest
temporary bench mark):

Elements Above Plant
Foundations Foundations
Lengths of Elements:
Up to 8m +10 mm +5 mm
Over 8m and up to 15m +15 mm +10 mm
Over 15m + 20 mm +15 mm

Overall Dimensions of a Concrete Framed Building - Length and Width for

dimensions:
Up to 15m + 15 mm
Over 15m and up to 30m +25 mm
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4.5

For each subsequent 30m +15 mm
Height up to 30m +20 mm
[tems Cast in Position:

The permissible deviation of the position of a component fixing or hole cast in
shall not exceed +10 mm from its design position.

Blockwork
Position, length, height + 15 mm
Level of bed joints + 10 mm
Straightness, verticality (in any 5 m) +10 mm

EARTHWORKS, EXCAVATION AND SITE CLEARANCE

4.5.1 Introduction

4.5.2

This section covers the materials and workmanship for earthworks excavation and
site clearance.

References

Number Title

BS 1377 Methods of test for soil for Civil Engineering Purposes
BS 6031 Code of Practice for Earthworks

BS 8004 Foundations

4.5.3 Submittals

The Contractor shall make the following submittals to the Engineer:

Details of material for Fill.
Sulphate content
Source
Liquid limit and Plasticity index
Natural moisture content
Grading
Optimum moisture content and maximum dry density

Loss on ignition.
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Site plan showing original ground levels.

Details of compaction in fill areas.
Plant to be used
Results of trial (where applicable)
Results of in situ density tests.

4.5.4 Material

4.5.4.1 Backfill

Unless other wise described, directed or permitted, material for fill shall be naturally
occurring and imported only from approved areas. Material intended to provide
support to constructional work shall be graded stone, slag, clinker, gravel or sandy soil
containing little or no fines or clay. Fill shall be free from harmful matter. All material
for filling shall be approved by the Engineer.

Materials from the excavation may, if approved by the Engineer, be used by the
Contractor in the construction of parts of the Works. Other excavated material shall be
used as backfill where required or deposited where directed to a place to be

agreed with the Engineer. Surplus material shall be removed from the Site by the
Contractor.

Where the excavation reveals a combination of suitable and unsuitable materials the
Contractor shall, unless otherwise agreed by the Engineer, carry out the excavation in
such a manner that the suitable materials are excavated separately for use in the
Works without contamination by the unsuitable materials.

Any fill material used within 600 mm. of concrete structures or cement bound
materials shall have a soluble sulphate content not exceeding g per litre when tested
in accordance with Test 10 BS 1377, unless special precautions to the approval of the
Engineer are taken to protect the concrete or cement bound materials.

4.5.5 Workmanship

Site Clearance

The Contractor shall clear from all areas required for the Works all unwanted
materials, debris, etc., but shall take all precautions to prevent damage to existing road
construction, existing services, buildings and other facilities in the area which do not
need to be demolished.

Grubbing of Trees
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Where necessary trees, hedges and roots shall be grubbed up and burnt or otherwise
disposed of. Areas to be subsequently landscaped shall have root holes filled, trimmed
and levelled.

Where watercourses have to be diverted or filled, the original channels shall be
cleared of all vegetable growth and soft deposits and carefully filled in with suitable
material deposited and compacted in accordance with this specification.

All surplus material arising from site clearance shall be disposed of as directed by the
Engineer.

The Contractor shall at all times keep the Site free from all surplus materials, rubbish
and offensive matter.

e Existing Services, Structures, etc.

The Contractor shall, prior to any excavation, ascertain the location and nature of any
services, structures, etc. The Contractor is responsible for all damage to services and
structures and shall take every precaution to protect them during the period of the
Works.

Where services are required to be diverted the Contractor shall make all necessary
provision, in liaison with the appropriate authority, to disconnect and reconnect.

The Contractor shall be responsible for protecting existing structures from settlement
due to new excavations and shall take any preventive or remedial action required.

The Contractor shall provide all strutting and shoring as necessary for the safe
execution of the Works.

e Excavation

The whole of the excavations shall be carried out to the widths, lengths and depths
shown on the Contractor's approved drawings and in accordance with BS 8004 and BS
603 No unlicensed or indiscriminate digging shall be permitted.

Before any excavation has commenced the levels of the original surface shall be agreed
with the Engineer and the Contractor and such agreement recorded on drawings
which shall be sized by the Engineer and the Contractor. The Contractor shall provide
all labour and instruments required to obtain and record these levels.

The Contractor may excavate by any suitable methods and shall allow for the use of
types of plant most suited for the material in any location and at any time. The
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4.6.1

4.6.2

Contractor shall employ only that plant which is suited to' the soils to be handled. He
shall not at any time use any plant which damages or reduces the natural strength of
the soil either in its in-situ state or during handling and placing or in its final
compacted state.

4.6 CONCRETE
Introduction

This section covers materials and workmanship for concrete work associated with the
project.

References

The works shall be designed and the materials, workmanship and tests conform to the
Barbados Building Code and the following Standards, and to the Standards and Codes

of Practice that are referred to within these Standards.

Number Title

ACI 318 Building Code Requirements for reinforced concrete

ACI 301 Specification for structural concrete in buildings

BS 12 Specification for ordinary and rapid-hardening Portland cement

BS 812 Testing aggregates

BS 882 Aggregates from natural sources for concrete

BS 1305 Specification for batch type concrete mixers

BS 1610 Materials testing machines and force verification equipment

BS 1881 Methods of testing concrete

BS 3012 Low and intermediate density polythene sheet for general

purposes

BS 3148 Methods of tests for water for making concrete

BS 4027 Specification 'or sulphate-resisting Portland cement

BS 4251 Truck type concrete mixers

BS 4449 Specification for hot rolled steel bars for the reinforcement of
concrete

BS 4461 Specification for cold worked steel bars for the reinforcement of
concrete

BS 4466 Bending dimensions and scheduling of bars for the

reinforcement
of concrete

BS 4483 Steel fabric for the reinforcement of concrete

BS4550 Methods of testing cement

BS 5075 Concrete admixtures

BS 5328 Methods for specifying concrete including ready-mixed

concrete

BS 5337 Code of Practice for the structural use of concrete for retaining
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aqueous liquids.

BS 8004 Foundations
BS 8110 Structural use of concrete.
ASTM-C227 Potential alkali reactivity of cement aggregate combination
(mortar
bar method)
ASTM-C289 Potential reactivity of aggregates (chemical method)
ASTM-C586 Potential alkali reactivity of carbonate rocks for concrete

aggregates (rock cylinder method).
4.6.3 Submittals

The Contractor shall make the following submittals to the Engineer:
Source and manufacturer of materials to be used in concrete production.

Cement test certificates.

Test results on suitability of cement.

Test results on suitability of aggregates

The cement shall be tested to determine the total alkali content in accordance with
BS 455

Type of reinforcement.

Manufacturer's certificate for steel reinforcement showing compliance with
BS or ASTM.

Details of Waterstop.
Trial mix design parameters and test results.

Details of laboratory testing ability.

Works and test results.

Details as specified for large pours.

4.6.4 Cement

The cement shall comply with all the requirements of either BS 12 or BS 4027 as
required by the grade of concrete to be used.
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The Contractor shall inform the Engineer of the brand name, manufacturer and source
of the cement which he proposes to use in the Works and the method of delivery.

All cement of one type shall be obtained from the same source for any particular part
of a structure.

The Contractor shall not use cement varying from that used in the preparation of trial
mixes unless further trial mixes have been made and tested and shown to comply with
the specification.

The cement shall be tested to determine the total alkali content in accordance with BS
455

The equivalent weight of sodium oxide shall be calculated from the following formula:

Equivalent weight of Na20 = wt. of Na20 + 58 x Wt. of K20
The equivalent weight of sodium oxide shall not exceed % of the weight of
the cement.

This restriction shall be waived if the proposed aggregate is proved without doubt to
be nonreactive.

4.6.5 Aggregates

4.6.5.1 General

The Contractor shall furnish the Engineer with the following data:

Petrological group of rock

Rock type within the group
Shape

Surface texture

Clay, silt and dust content
Grading analysis

Specific gravity

Impact value and crushing value
"10% fines" value

Flakiness index

Water absorption

Salt content (chloride and sulphates)
Alkali reactivity

Source of aggregates.

The sources of all aggregates shall be approved by the Engineer and shall not be
changed without further written approval of the Engineer.

The fine and coarse aggregates shall comply with BS 88

162|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

Local aggregates which cannot meet the grading requirements of BS 882 shall be
permitted only where evidence as to the resulting gap graded concrete's suitability
can be demonstrated by Calculations and tests.

4.6.5.2 Physical Requirements

The clay, silt and dust content shall not exceed 1 % by weight for coarse aggregates or
3 % by weight for fine aggregates.

The specific gravity of aggregates shall not be less than 2.5.

The aggregate impact value as determined in accordance with BS 812: Part 3 shall not
exceed 20%.

The aggregate crushing value as determined in accordance with BS 812: Part 3 shall
not exceed 22%.

The "10% fines" value shall not be less than 5 Tonnes for aggregates for normal
structural concrete, or not less than 10 Tonnes for aggregates for concrete for wearing
surfaces.

The flakiness index shall not be greater than 35

The water absorption of aggregates shall not exceed the following values:

Fine aggregate 2%
Coarse aggregate 2.5%

Fine aggregates shall contain no more than 0.1 % by weight of acid soluble chlorides
and no more than 0.496 by weight of acid soluble sulphates.

Coarse aggregates shall contain no more than 0.05% by weight of acid

soluble chlorides and no more than 0.4% bit weight of acid soluble sulphates.
The total chloride content (as NaCl) in any concrete shall not exceed 0.3% by
weight of cement and the total soluble sulphate (as S03) content shall not exceed
4% by weight of cement.

Fine and coarse aggregates shall not be potentially reactive with alkalies and shall be
tested in accordance with ASTM standard tests C227, C289 and C58

4.6.5.3 Water

The water for mixing and curing concrete shall be potable, free from harmful matter
and shall comply with the requirements of BS 314
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4.6.5.4 Admixtures

No admixtures shall be used until the Contractor has demonstrated that all
requirements of the specification are met when using the admixture. The Contractor
shall demonstrate that he has control over the rate of dosage of admixtures.
Admixtures, where applicable, shall conform to BS 507 Where no British Standard
exists the manufacturer's recommendations shall be complied with.

Before any concrete may incorporate an admixture the Contractor shall demonstrate
by trial mix procedures that the use of the admixture allows all other requirements to
be met, even when twice the recommended dose is batched.

Admixtures containing calcium chloride shall not be permitted.
4.6.5.5 Reinforcement

Reinforcement shall be either of the following:

(a) Reinforcing bars: ASTM A615 Grade 60, deformed

(b)  Steel wire ASTM A 82, plain cold drawn steel wire
(c) Welded wire fabric: ASTM A185

(d)  Welded deformed steel wire fabric: ASTM A 497

The Contractor shall inform the Engineer of the type and manufacturer and source of
the reinforcement which he proposes to use in the Works.

All reinforcement of one type shall be obtained from the same source for any
particular part of a structure.

Cover to reinforcement shall be in accordance with the requirement of BS 8110

Cover to reinforcement shall have a tolerance within the limits of 2.5mm.

4.6.5.6 Waterstops

Waterstops shall be either PVC or rubber.

The Contractor shall submit the following information to the Engineer for approval of
any proposed waterstops:
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Manufacturer Type of material Density Hardness Tensile Strength Elongation at break.

4.6.5.7 Polythene Sheet

When blinding is of materials other than concrete or when otherwise required, 2 mm
thick polythene sheet shall be laid on top of the blinding before pouring any concrete.

The polythene sheet shall conform with all the requirements of BS 3012.

4.6.5.8 Pre -Cast Concrete

Where the Contractor is required or proposes to pre-cast structural elements designed
for in-situ construction then drawings, calculations and details of lifting arrangements,
cast-in fittings and fixings shall be submitted by the Contractor to the Engineer for
review.

4.6.5.9 Grouting of Bolts and Plant

Where the bedding material is required to transfer most or all of the load from the
steel to the concrete, only fine concrete or resin-based grout shall be used.

Where the bedding material is required only as a non-load-bearing, filler sanded grout
may be used.

4.6.5.10 Sanded Grout

Sanded grout shall be a mixture of cement, sand and water in approximately equal
proportions by weight. Full details of the proposed mix shall be submitted to the
Engineer before use. Sanded grout shall have a minimum cylinder strength at 28 days
of 2,000 psi.

4.6.5.11 Fine Concrete Grout

Fine concrete grout shall be a mixture of cement, sand, coarse aggregate and water. The
aggregate shall have a maximum size of 9 mm. Full details of the proposed mix shall be
submitted to the Engineer for approval before use. Fine concrete grout shall have a
minimum cylinder strength at 28 days of 4,000 psi.

4.6.5.12 Resin-Based Grout

Resin-based grout shall be of approved manufacture and shall consist of resin, hardener
and special aggregates. Full details of any proposed resin-based grout shall be
submitted to the Engineer for approval before use. Resin-based grout shall achieve a
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minimum compressive strength of 9,000 psi after 24 hours.

4.6.5.13 Concrete Grades

Concrete grades shall be indicated by the designation of a number equal to the
characteristic strength of the concrete in psi. Minimum grades shall be determined in
consideration of the recommendations of BS 8110 or ACI 318

4.6.5.14 Concrete Mixes

All concrete mixes shall be design mixes and shall be in accordance with the
requirements of BS 5328.

The minimum cement content of any structural concrete shall be 600 lbs/yd
The maximum cement content of any structural concrete shall be 750 lbs/yd

The maximum free-water/cement ratio shall be (see BS 5328 - 1: 1997)

The maximum temperature of the fresh concrete shall be 32°C.

The minimum temperature of the fresh concrete shall be 9°C.

4.6.6 Cement

4.6.6.1 Delivery of Cement

The cement shall be delivered to Site packed in sealed bags or proper containers
bearing the name of the brand and manufacturer and the number of the
consignment.

The approximate weight of the cement shall be legibly marked on each bag.
The Contractor may use cement delivered in bulk, delivery arrangements shall be to
the Engineer’s approval.

Each consignment of cement shall be brought to the Site in sufficient time to allow
relevant tests to be completed before it is required to be used.
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4.6.6.2 Storage of Cement

Cement shall be stored in such a manner as to ensure that it remains uncontaminated
by moisture or foreign matter.

Cement delivered in bulk shall be stored in silos of approved type.

Cements of different types shall be stored separately.

Each consignment shall be stacked separately so as to permit easy access for
inspection and a record shall be kept so that each consignment may be identified.
Storage shall be arranged so that the cement is used in order of delivery.

Cement which is more than 12 weeks old from the date of manufacture shall be re-
tested for fineness, setting time, strength and soundness and full test reports shall be
submitted prior to its use and the cement shall be used within 4 days of re-testing.

4.6.6.3 Storage of Aggregates

The aggregates shall be stored at batcher positions on drained concrete paved areas in
such a manner that intermingling of different sizes and types of aggregates is prevented.
The stockpiles shall be protected from contamination by foreign material and shielded
from the direct rays of the sun.

Wet fine aggregate shall not be used until it has been drained sufficiently to ensure
proper control of the water/cement ratio. .

4.6.6.4 Storage at Reinforcement

Reinforcing bars shall be kept clean and shall be stacked in such a way as to be clear
of the ground

Stocks of mild steel shall be stored separately from high tensile steel.

4.6.6.5 Concrete Mixing

All concrete, except where specifically permitted by the Engineer in writing, shall be
mixed in weight batch mixing machines. The machine shall be calibrated at regular
intervals when deemed necessary by the Engineer. Weight batch mixing machines
shall comply with the requirements of BS 1305

When specifically permitted by the Engineer in writing, aggregates may be batched

by volume. The aggregates shall be batched in specially constructed gauge boxes, with

cement shall not be permitted and the size of batch shall be such that it contains a
whole number of bags of cement.
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When batching of cement is being controlled by the stated weight of the bags of
cement. Periodic checks shall be made to the Engineer's satisfaction by weighing an
agreed number of bags to confirm the manufacturers stated weight.

The water/cement ratio of the concrete shall be maintained within +5% of the value
approved after the trial mixes.

The Contractor shall determine the free water content of the aggregates at frequent
intervals throughout the pour using a "Speedy" moisture meter or similar device. The
weight of the fine and coarse aggregate shall be adjusted for the free water contained in
it. The water to be added to the mix shall be reduced by the quantity of free

water contained in the aggregates.

4.6.6.6 Workability

The concrete shall be of such consistency that it can be readily worked into the
corners and angles of the formwork and around reinforcement withou
segregation of the materials or bleeding of free-water at the surface. On strikin
the formwork it shall present a face, which is uniform, free from honey-combing
surface crazing or excessive dusting and which shall not, in the opinion of th
Engineer, be inferior to the standards laid down in later clauses in thi
specification. The Contractor shall carry out a series of workability tests on th
preliminary trial mixes required elsewhere in this
specification. These tests shall be carried out in accordance with BS 1881.

The concrete shall be of such consistency that it can be readily worked into the

The workability accepted at the trial mix shall be deemed the specified value.

Workability tests shall be carried out by the Contractor during a pour at any time

requested by the Engineer.

The workability shall be within the following limits of the specified value:
Slump test:  +25 mm + 1/3 of specified value, whichever is the greater

Compacting factor: +3 where the specified value is 0 or greater +4
where specified value is between 0 and 80 +5
where specified value is less than

V.B.Consistometer Test: +3s or + 1/5 of the specified, value, whichever is the
greater.

4.6.6.7 Transport and Placing

Concrete shall be so transported and placed that contamination, segregation or loss
of the constituent materials does not occur and the Contractor shall take all
precautions to protect the concrete from the injurious effects of the elements.
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The Engineer shall be given 24 hours notice in order that he may check the work and
no concrete shall be placed in any part of the structure until the Engineer's approval
has been given

When truck-mixed concrete is used, water shall be added under supervision at the site.
Truckmixer units and their mixing and discharge performance shall comply with the
requirements of BS 4251

All formwork and reinforcement contained in it shall be clean and free from standing
water.

Fresh concrete shall not be placed against in-situ concrete which has been in position
for more than 30 minutes unless a construction joint is formed.

Concrete shall be compacted in its final position within 30 minutes of discharge from
the mixer.

Except where otherwise agreed by the Engineer, concrete shall be deposited in
horizontal layers to a compacted depth not exceeding 450 mm where internal vibrators
are used or 300 mm in other cases.

Unless otherwise agreed by the Engineer, concrete shall not be dropped into place from
a height exceeding 2 m. When trunking or chutes are used they shall be kept clean and
used in such a way as to avoid segregation.

No concrete shall be placed in flowing water. Underwater concrete shan be placed in
position by tremie tube, or by pipeline from the mixer. Full details of the mix and
method proposed shall be submitted in advance to the Engineer. Where the concrete is
placed by a tremie tube, its size and method of operation shall be in accordance with
BS 8004. During and after concreting underwater, pumping or de-watering, operations
in the immediate vicinity shan be suspended until the Engineer permits them to be
continued.

4.6.6.8 Construction Bays and Formed Joints

The Contractor shall submit to the Engineer for approval his proposed sequence of
placing concrete and the positions of vertical and horizontal joints.

Some constructions, such as machine foundations, require to be poured in one
continuous operation. Where large continuous pours are required the Contractor shall
submit to the Engineer for approval full details of his proposals to effect the procedure
as described in the sub-section on machine foundations.

Precautions shall be taken by the Contractor to control shrinkage and thermal cracking
in slabs and walls either by limiting the distance between joints to 5 yd. (4.57 m) or by
provision of crack inducers at a maximum 5 yd. (4.57 m) centres.

The maximum area of any pour, with the exception of machine foundations, shall be 100
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square yards (83.6 square meters).

4.6.6.9 Expansion Joints

Details of proposed expansion, contraction and longitudinal joint construction and
positions shall be submitted to the Engineer for approval before work proceeds.

Expansion joints shall be filled with approved compressible filler to their full depths
and widths. The infixing will be permitted to be used as permanent formwork only for

the second casting. Where the filler is exposed it shall be cut back for a depth of at least
20 mm from the chambered edge, filled and pointed with an approved sealant, applied
in accordance with manufacturer's instructions.

4.6.6.10 Construction Joints

Concreting shall be carried out continuously up to construction joints, the position and
arrangement of which shall be agreed with the Engineer.

Fresh concrete shall not be placed against construction joints until the original concrete
has been in place for 24 hours.

Whenever the placing of the concrete is discontinued, other than at the exposed faces,
this discontinuity shall form a construction joint. Construction joints shall be made only
along a horizontal or vertical plane, except that in the case of inclined or curved
members they shall be at right angles to the principal axis. Care shall be taken to prevent
off-setting of the joint and to ensure watertightness.

At construction joints, laitance and all loose material shall be removed while the
concrete is still green and no further roughening shall then be required. Where this is
not possible the concrete shall be scab bled after not less than 24 hours using means so
that the largest aggregate is exposed but not damaged. The roughened surface shall then
be wire brushed and thoroughly washed with clean water.

4.6.6.11 Joining New Concrete Work to Existing

Existing concrete shall be broken out as described or directed and scabbled to form a
suitable key for the new concrete.

Where necessary, the reinforcement in existing concrete shall be exposed, cleaned and
bent to its correct shape.

Immediately before new concrete is poured, a cement wash shall be applied to the
existing concrete faces.
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New reinforcement shall be securely wired to the existing.

4.6.6.12 Compaction of Concrete

Surfaces including reinforcement against which concrete is to be cast shall be cooled by
spraying with fresh water in advance of the concreting operations.

Concrete shall be deposited in horizontal layers not exceeding 300 mm depth and the
area of each pour frontage shall be kept to a minimum. Over pours shall proceed as
quickly as possible.

During temporary lapses in concrete placing adequate measures shan be taken to
protect fthe exposed surface of the concrete from rapid drying.

All preparatory work for curing of the concrete shall be completed before placement
commences. Covering and curing of exposed surfaces shall commence promptly upon
finishing of the surfaces.

Exposed surfaces shall be covered with saturated material such as burlap and kept
continuously wet for a minimum of ten days. The temperature of curing water shall be
within 100 C of that of the concrete and the covering material shall be kept in contact
with the concrete surface at all times.

Alternatively, where approved by the Engineer, white-pigmented curing compound
applied in two coats may be used.

Should the Engineer consider the weather conditions to be critical pouring of concrete
shall be restricted to starting in late afternoon.

Initially the Contractor shall double the number of test cubes made and half shall be
cured under site conditions.

Records of air temperature, relative humidity, wind velocity and concrete batching

and placing temperatures shall be taken at frequent intervals, to be agreed with the
Engineer.

4.6.7 Additional Requirements
4.6.7.1 Water Retaining Structures
Workmanship and design shall generally comply with BS 5337
Construction sequences shall be agreed with the Engineer prior to start of work.

In general, no wall shall be less than 200 mm thick.
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The number of movement joints shall be minimised, but where these are employed the
restraints to thermal and shrinkage movements shall be reduced as much as possible.

Construction or movement joints in floors, walls and roofs should be located so as to be
coincident.

The use of waterproof renders shall not be permitted as the main means of
waterproofing but only as a local remedial measure.

Construction joints shall not incorporate joggles - existing surfaces shall be prepared
simply by exposing the coarse aggregate.

4.6.7.2 Core Samples

4.6.7.6 Unformed Finishes to Concrete

Type U1 - This finishing operations shall consist of levelling and screeding the concrete
to produce a uniform plane or ridged surface. No further work shall be applied to the
surface unless it is used as the first stage for a Type U2 or U3 finish.

Type U2 - After the concrete has hardened sufficiently, the concrete Type U1 surface
shall be floated by hand or machine sufficiently only to produce a uniform surface free
from screed marks.

Type U3 - When the moisture film has disappeared and the concrete hardened
sufficiently to prevent laitance being worked to the surface, the Type U1 surface shall
be steel trowelled under firm pressure to produce a dense, smooth uniform surface
free from trowel marks.

4.6.7.7 Formwork and its Removal

Forms shall be designed and so constructed that the concrete can be properly placed
and thoroughly compacted and that the hardened concrete shall conform accurately to
the required shape, position and level, subject to the tolerances and standards of finish
specified.

When concrete is to be vibrated, special care shall be taken to maintain the stability of
the formwork and the tightness of the joints during vibrating operations.

The whole or part of any ties shall be capable of being removed so that no part
remaining embedded in the concrete shall be nearer the surface of the concrete than
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the specified thickness of cover to the reinforcement. Any holes left after the removal
of ties shall be filled, unless directed by the Engineer, with concrete or mortar of
approved composition.

All forms shall be removed without damage to the concrete.

The Engineer shall be informed in advance when the Contractor intends to strike any
formwork.

Subject to the provisions of the sub-section on curing, the form work may be struck
when the concrete has attained a compressive strength of not less than 1,500 psi or
twice the stress to which it be subjected to, whichever is the greater.

Formwork shall be constructed so that the side forms of members can be removed
without the soffit forms and if props are to be left in place when the soffit forms are
removed shall not be disturbed during the striking.

4.6.7.8 Workmanship for Reinforcing Bars

Reinforcement may be bent on Site, or alternatively off the Site, by an approved method.

The Contractor shall provide any chairs or other subsidiary reinforcement necessary to
keep the tin its correct position. The concrete cover over such subsidiary reinforcement
shall not be less than that over the reinforcement.

Mesh reinforcement shall be fixed flat over the whole of the area. Adjoining sheets of
mesh shall be at least 400 mm.

Loose small pieces of fabric shall only be used where they are essential for fitting into
small of the Works. Fabric reinforcement shall be delivered to Site only in flat sheets.

Bending of reinforcement shall be carried out round a former having a radius equal to
the radius bend. The bending dimensions shall comply with BS 446.

Cover blocks used for the correct positioning of reinforcement shall be of a type
approved by the y shall be rigid, inert and capable of supporting the reinforcement in
its correct he required cover without deforming. They shall not impair the finish on the
concrete nor cause the form work to deform locally.

Reinforcing bars shall be tied together at every intersection using 16 swg soft pliable
annealed steel wire. When an F3 finish soffit is specified, stainless steel tying wire shall
be used to prevent rust staining.

4.6.8 Tests

4.6.8.1 Cement - Test Certificates and Samples
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All cement shall be certified by the manufacturer as complying with the requirements
of the appropriate standard and each delivery of cement shall be accompanied by a
manufacturer's test certificate.

For every 50 tonnes of cement delivered to Site, and whenever required by the Engineer,
the Contractor shall take samples, under supervision, of the cement stored on, or
delivered to the Site. The Contractor shall test such samples to ensure their compliance
with the requirements of the appropriate Standard.

4.6.8.2 Aggregates - Sampling and Testing

All sampling and testing shall be .in accordance with BS 812. For each new source of
aggregate and for each class of aggregate to be used sampling and testing shall be done
at the rate of six samples and set of tests for each new source and each new class. The
Contractor shall allow for

4.6.8.3 Reinforcement - Test Certificates

All reinforcement shall be certified by the manufacturer as complying with the
requirements of the appropriate standard.

One tension test, one bond test and one re-bend test shall be made for every 50 tonnes
of reinforcement supplied for the permanent works, or as required by the Engineer.

4.6.8.4 Trial Mixes

The contractor shall submit, not less than 3 weeks before the commencement of
manufacture of preliminary trial design mixes, the following information to the
Engineer in respect of each grade of concrete:

Grade of concrete

Type of cement

Type and grading of aggregates

Ratio by weight of all the constituents of the concrete
Workability

Type of admixture

Full details of proposed site quality control, including rates of sampling.

Full details of proposed laboratory for testing.

Maximum and minimum temperatures of the fresh concrete

At least 6 weeks before commencing any concreting in the Works, the Contractor shall
make 3 preliminary trial mixes on separate days using samples of aggregates and
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cements typical of those to be used. The concreting plant and the means of transport
to be employed in the Works shall be used to make trial mixes. A clean dry mixer shall
be used to make the trial mixes and to transport them to a representative distance. The
first batch shall be discarded.

Not less than 3 test cylinders shall be made from each trial mix for testing at 28 days.
The workability shall be determined for each trial mix. Further test cylinders may be
made if testing is also to be carried out at an earlier age.

The trial mix proportions shall be deemed to satisfy the compressive strength
requirements if the average of the same cylinders tested at 28 days exceeds the
specified characteristic strength by the current margin minus 550 psi.

The current margin shall be taken as two-thirds of the characteristic strength for
concrete of grade 2000 or less: or 1000 psi for concrete of grade 3000 or above.

Trial mixes to determine mean strength need not be carried out if the Contractor can
show, to the Engineer's satisfaction, that the results of cylinder tests on at least 100
separate batches of concrete of the same mix proportions and constituent materials
batched and mixed with the same equipment in the previous 12 months meet the
requirements of the Specification.

The Engineer shall, if he so desires, be present at all preliminary tests. The Contractor
shall inform the Engineer of his intention to carry out such tests and the time
and place of the tests at least 24 hours before they take place.

4.6.8.5 Works Test Cylinders

For the first 10 days that a particular grade of designed concrete is produced three
samples shall be taken on each day and three cylinders shall be made from each
sample. Two shall be tested at 7 days and the other at 28 days.

After the initial 10 days, samples of designed mixes may be taken at a reduced rate as
directed by the Engineer with the proviso that at least one sample shall be taken on
each day that concrete of that grade is used. Three cylinders shall be made from each
sample, one being tested at 7 days and the remaining two at 28 days.

Where there is a lapse of two weeks or more between successive pours of the same
grade of concrete, the mix shall be subjected to more frequent sampling.

The cylinders shall be made, cured, stored and tested in compression in accordance
with BS 188. The tests shall be carried out in a testing laboratory approved by the
Engineer. The Contractor shall provide evidence that the laboratory equipment and
procedures comply with BS 1610 and BS 1881 and that the testing machines are
regularly checked and adjusted for accuracy.

Reports of all tests made shall be kept by the Contractor of positions in the works of
all batches of concrete, of their grade and of all test cylinders, cores, or otherspecimens
taken from them. Copies of these records shall be supplied to the Engineer at weekly
intervals or upon request by the Engineer.
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4.6.8.6 Compliance of works Test Cylinders with Specified Strength Requirements

Compliance with the specified characteristic strength may be assumed if the
condition in both (a) and (b) are met:

The average strength determined from any group of four consecutive test results
exceeds the specified characteristic strength by 450 psi.

The strength detertmined from any individual test result is not less than the specified
characteristic strength minus 400 psi.

4.6.8.7 Failures to meet Test Requirements

If the strength of test cylinders, or the limits on cement content, or if, in the opinion of
the Engineer, the concrete fails to meet the specified requirements in other respects,
the concrete in that part of the Works from which it is a sample will be considered not
to comply with the specified requirements.

If the specified requirements have not been met, the Contractor shall propose such
remedial action as may be required. Such action is subject to review by the Engineer.
If no satisfactory remedial measures are proposed by the Contractor and accepted by
the Engineer, then the Engineer shall order the removal of all work not complying with
the Specification. Before proceeding with similar work the Contractor shall submit to
the Engineer for review details of action proposed to ensure future concrete to be
placed in the Works will comply with the specification.

4.6.8.8 Adjustment to Mix Proportions

No adjustments to the mix proportions as determined by the trial mixes shall be
allowed unless previously approved in writing by the Engineer.

Adjustments to the mix proportions may be allowed if the Engineer is satisfied that
sufficient numbers of works test cylinder results exceed the specification
requirements by such a margin as to warrant a reduction in cement content provided
that the minimum cement content is maintained and the maximum water: cement
ratio is not exceeded.

When adjustment of the mix proportions for any grade of concrete occurs the
Contractor shall produce three samples on each of the first 5 days and three cylinders

shall be made from each sample. Two cylinders shall be tested at 7 days and the other
at 28 days. Thereafter sampling shall be as previously agreed with the Engineer.

4.6.9 Termite Control
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4.6.9.1 General

Soil treatment solution to be an emulsible concentrate termiticide for dilution with
water, specially formulated to prevent infestation by termites. Fuel oil will not be
permitted as a dilutent. A solution consisting of one of the following chemical elements

and concentrations to be supplied:

Cholopyrifos (“Dursban TC”); percent in water emulsion.

Permathrin (“Dragnet”, “Torpedo”) percent in water emulsion.
Other solutions may be used as recommended by applicator if also acceptable to
Engineer and approved for intended application by jurisdictional authorities. Soil
treatment solutions which are not injurious to planting to be used.
A written warranty is required certifying that applied soil termiticide treatment will
prevent infestation of subterranean termites and, if subterranean termite activity is
discovered during warranty period, Contractor will re-treat soiland repair or replace

damage caused by termite infestation.

Warranty required for a period of 5 years from date of treatment, signed by Applicator
and Contractor.

Soil treatment solution not to be applied until excavating, filling and grading
operations are completed, except as otherwise required in construction operations.

To ensure penetration, soil treatment not to be applied to excessively wet soils or
during inclement weather.

Manufacturer's technical data and application instructions to be submitted for
approval.

Termite control application to comply with manufacturer's instructions and
recommendations for work, including preparation of substrate and application.

A professional pest control operator, licensed in accordance with regulations of
governing authorities for application of soil treatment solution to be engaged.

Only termiticides which bear a Federal registration number of the U.S.

Environmental Protection Agency to be used.

A written warranty is required certifying that applied soil termiticide treatment will
prevent infestation of subterranean termites and, that if subterranean termite activity
is discovered during warranty period, Contractor will re-treat soil and repair or
replace damage caused by termite infestation.

Warranty required for a period of 5 years from date of treatment, signed by

applicator and Contractor.

4.6.9.2 Application Rates
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Under slab-on-grade structures, treat soil before concrete slabs are placed, using the
following rates of application:

Apply 18 litres of chemical solution per 3 lin.m. to soil in critical areas under slab,
including entire inside perimeter inside foundation walls, along both sides of interior
partition walls, around plumbing pipes electric conduit penetrating slab, and around
interior column footers.

Apply 4 litres of chemical solution per 1 sq.m. as an overall treatment under slab and
attached slab areas where fill is soil or unwashed gravel. Apply 4 - 5 litres of chemical
solution to areas where fill is washed gravel or other coarse absorbent material.

Apply 15 litres of chemical solution per 3 lin.m. of trench, for each foot of depth from
grade to footing, along outside edge of building. Dig a trench 150 - 180 mm. wide along
outside of foundations to a depth of not less than 300 mm. Punch holes to top of footing
at not more than 300 mm o.c. and apply chemical solution. Mix chemical solution with
the soil as it is being replaced in trench.

4.7 STRUCTURAL STEELWORK

4.7.1 Introduction

This section covers the supply and erection of the structural steelwork and all
associated components which are necessary for the proper completion of the Works.

4.7.2 References

The Works shall be designed and the materials, workmanship and tests conform to the
following standards, and to the standards and Codes of Practice that are referred to
within these standards.

Number Title

BS 499 Welding terms and symbols

BS 709 Methods of testing fusion welded joint and weld metal in steel.

BS 729 Hot dip galvanised coatings on iron and steel articles.

BS 2600 Methods for radiographic examination fusion welded butt joints in
steel.

BS 2853 Design and testing of steel overhead runway beams.

BS 2989 Hot-dip zinc coated steel sheet and coil.

BS 3692 [SO metric precision hexagon bolts, screws and nuts.

BS 3900 Methods of tests for paints.

BS 3923 Methods for ultrasonic examination of welds.

BS 4190 [SO metric black hexagon bolts, screws and nuts.

BS 4232 Surface finish of blast-cleaned steel for painting.

BS 4360 Weldable structural steels.
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American Welding Society (A WS) D "Structural Welding Code - Steel". AISC "Code
of Standard Practice for Steel Buildings".
National Structural Steelwork Specification - BSCA Publication

BS 4395
BS 4416
BS 4592
BS 4870
BS 4871
BS 4921
BS 5135
BS 5493
BS 5950

High strength friction grip bolts.

Method for penetrant testing of welded or brazed joints in metal.
Industrial open type metal flooring and stair treads.

Approval testing of welding procedures.

Approval testing of welders working to approved welding procedures
Sheradized coatings on iron and steel articles.

Metal arc welding of carbon and carbon manganese steels.

Protective coating of iron and steel structures against corrosion.
Structural use of Steelwork in Building.

4.7.3 Submittals

The Contractor shall make the following submittals to the Engineer:

Production mill sheet and quality control tests sheets for each delivery of structural

steel.

Full details of the results of material tests.

Full details of steel types and types of nuts and bolts to be used.
Full details of erection procedures

Full details of proposals for all main welds, arrangement of welded assemblies
and welding procedure.

Approval of welders including all tests for welders.
Full details of protection system to be used for steelwork.

Test results for paint thickness.

4.7.4 Materials

4.7.4.1

Steel

Materials and workmanship shall conform to BS 5950
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The quality of the steel to be used shall conform to the requirements of BS 4360

Each steel section shall be stamped or marked with a private mark for the purpose of
identification.

The Contractor shall produce for each delivery of structural steel copies of the
manufacturers production mill sheets and quality control test sheets.

4.7.4.2 Nuts and Bolts

The Contractor shall supply and fix nuts and bolts that comply with one or more of
the following standards.

The Contractor shall submit details of nuts and bolts to be used in the construction to
the Engineer for approval.

BS 3692

BS 4190
BS 4395

4.7.4.3 Holding Down Bolts

Holding down bolts shall be mild steel and shall be adequately anchored in the
foundation by washer plates or other approved method.

4.7.4.4 Protection of Bolts

All bolts shall be galvanised to BS729

4.7.4.5 Floor Plates

Floor plates shall be non -skid mild steel plates with raised pattern (not diamond),
shall be a minimum of 10 mm thick and shall be adequately supported.

4.7.4.6 Welding Electrodes
Electrodes for metal arc welding shall comply with BS-3639

4.7.4.7 Protection for Steelwork

The Contractor shall provide and apply protective coatings to all steelwork. Protective
coatings shall comply with the requirements and recommendations of BS 5493.

The protective coating shall comply with the requirements and recommendations of
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BS 5493 Table for exterior steelwork, the finish shall comply with Table 3 part 3 -
Exterior Exposed Polluted Coastal Atmosphere. The typical time to first maintenance
shall be taken as 10-20 years.

The Contractor shall submit to the Engineer full details of the protective system to be
used. All manufacturer's data, instructions and recommendations related to the
system shall be submitted.

Where steelwork is to be cased in masonry the surface shall be given two coats of
approved bitumen paint in addition to the paint system specified above.

Where steelwork is to be cast into concrete, the surface shall be left unfinished, and

shall be thoroughly wire brushed prior to placing of concrete. Adjacent finishes shall

continue a minimum of 100 mm into the concrete casing.
4.7.5 Workmanship
4.7.5.1 Standard of Workmanship
All workmanship shall comply with BS5930: Part 2 plus the following requirements.

4.7.5.2 Thermal Cutting

Manual thermal cutting of edges to be welded shall not be carried out.
Manual thermal cutting shall not be carried out except for wall end of beams,
notching and such other applications as may be approved.

The edges of all plate cut by flame and subsequently welded shall be machined prior
to welding.

4.7.5.3 Heat treatment

Details of all heat treatment shall be submitted for approval prior to the
commencement of fabrication.

4.7.5.4 Burrs

Holes which are drilled through two or more separable parts shall have all burrs
removed after separating the parts.

4.7.5.5 Holes in Welded Members

All bolt holes in members built up by welding shall be drilled after welding has been
completed.
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4.7.5.6 Welding

Welding procedures shall comply with British Standards 449, 499 and 5135

4.7.5.7 Welding Procedures

The Contractor shall submit to the Engineer for approval his proposals for all main
welds, arrangement of welded assemblies and welding procedure, at least 6 weeks
prior to fabrication.

4.7.5.8 Approval and Testing of Welders

The Contractor shall submit to the Engineer documentation showing that the
welders are suitable for the work upon which they will be employed. For this
purpose, the welders shall have satisfied the relevant requirements of BS 4872, Part
1. If the welders will be working to approved welding procedures, they shall have
satisfied the relevant requirements of BS 4871, Part 1.

4.7.5.9 Connections

Bracing connections shall develop forces not less that 50 percent of the effective
capacity of the number.

All connections shall have a minimum of 2 bolts per connection and the gusset plates
shall have a minimum thickness of 10 mm.

Beam connections shall be designed to resist the reaction of the beam considering it
to be uniformly loaded, laterally support, and fully stressed in bending where this is
less than the actually applied load.

In general shop connections shall be welded connections and field connections shall
be bolted connections.

4.7.5.10 Bolting

Holes shall not be distorted or enlarged when using drifts. Drifts of larger diameter
than the hole shall not be used.
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For all bolt assemblies the strength grade combination of bolts/nuts/ washers used
shall be as recommended in the relevant British Standard.

No threaded portion of any bolt shall be within the thickness of the parts bolted
together, nor shall any portion of the shank extend beyond the face of the washer when
fully tightened.

The end of each bolt shall protrude by at least one complete thread and by not more
than three complete threads beyond the outer face of the nut.

The Contractor shall carry out only bolted connections for steelwork erected on site.
All welded connections shall be carried out under workshop conditions.

4.7.5.11 Paint Treatment and Preparation

The thickness of each coat of paint should in no case be less than 80% of the thickness
required by BS 5493 and the average over any area should equal or exceed the
specified thickness.

Dirt and grease shall be removed by emulsion cleaners followed by thorough rinsing
with water, or by steam cleaning, or by control led high-pressure water jets. The
Contractor shall not use solvents or detergents.

Standards of surface finish or blast -cleaned steelwork shall comply with BS 4232 and
shall be better or equal to Second Quality, with an amplitude maximum of 0.01 mm on
the cleaned surface.

Blast-cleaning shall be carried out wherever possible after fabrication but when this is
not possible, or when some time is allowed to elapse before painting, then the cleaned
steel shall be protected by application of a single coat of a suitable prefabrication
weldable primer within 4 hours of blast-cleaning (2 hours for outdoor blast -cleaning).
All dust, residues and debris shall be removed from the steel surface after blast-
cleaning before the protective coating is applied.

Dust and detritus shall be removed positively from the prepared surfaces prior to

painting.

4.7.5.12 Application of Paint

No paint shall be applied until the previous paint coat has dried or cured sufficiently
to receive it.

Each coat shall be a different colour or shade to the one beneath it.

Damaged areas of priming coats or undercoats shall be made good before further coats
of paint are applied.

183|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

4.7.5.13 Painted Welded Connections

Where welded steelwork is prepared and primed before fabrication then weld-
through primers shall be employed.

No welding shall be carried out' subsequent to the application of the paint system
without the written permission of the Engineer.

4.7.5.14 Transportation and Storage

All steelwork shall be transported, lifted and handled in a manner that does not affect
the shape or surfaces of the section. Lifting slings shall be of nylon rope; chains and
hooks shall not be used in contact with the steelwork.

The position of lifting points used on sections shall be such that the stresses induced
in the sections do not exceed one half of the yield stress of the material.

Steelwork shall be stored in clean, dry conditions off the ground. Separate pieces of
steelwork shall have spacer blocks between them.

4.7.5.15 Erection Procedure

The Contractor shall prepare and submit details of the following, at least four weeks
before starting to erect steelwork:

method and sequence of erection

type of crane age

calculation of erection stresses

temporary guys and bracing proposed for use during
erection lifting points

transportation proposals

During erection the work shall be securely bolted or otherwise fastened and if
necessary, temporarily braced, to provide safety for all erection stresses and
conditions, including those due to erection equipment and its operation.

4.7.6 Inspection and Tests

4.7.6.1 Inspection
The Contractor shall supply to the Engineer details of all steelwork and accessories in
order that inspection can be effected. Details shall include dates, times and places of
manufacturing, rolling, fabricating, painting, galvanising and all other processes. The

details shall be given to the Engineer at least 7 whole days prior to such operations
taking place.

All tests shall be carried out by the Contractor.
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The Contractor shall prepare test pieces to suit the appropriate testing method.
All test and inspection results shall be submitted to the Engineer within 24 hours
of the test completion.

4.7.6.2 Inspection and Testing of Welds

Welds which are to be inspected shall not be painted or otherwise obscured until
they have been inspected.

10% of all fillet welds shall be tested in accordance with BS 4416

25% of all butt welds shall be tested in accordance with BS 2600 or BS 3923

4.7.6.3 Inspection and Testing of Paints

Tests shall be carried out to the appropriate sections of BS 3900

Tests for final Dry Film Thickness (DFT) shall be carried out over 10% of the painted
area. Over such test areas, readings shall be taken on a grid 200 mm square and
recorded.

4.7.6.4 Tests for Steel

The Contractor shall carry out the tests required by BS 4360 Table 1 at the rates given
in BS 4360 Section 3.

4.8 DRAINAGE AND DUCTS

4.8.1 Introduction

This Section covers the materials and workmanship for drainage works in general and
also covers cable ducts and trenches. It does not include internal pressure pipelines.
sanitary and rainwater pipework above ground level.

4.8.2 References

The Works shall be designed and the materials, workmanship and tests conform to the
Barbados Building Code and following Standards and to the Standards and Codes of
Practice that are referred to within those Standards.

Number Title
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Specification for vitrified clay pipes and fittings

BS 78Part 2 Castiron spigot and socket pipes (vertically cast) spigot and socket

BS 437

fittings.
Specification for cast iron spigot and socket drain pipes and fittings

BS 497 Part 1 Specification for man-hole covers, road gully gratings and frames

BS 882
BS 1194
BS 1196
BS 1211
BS 1247
BS 3506
BS 3656

for drainage purposes.

Aggregates from natural sources for concrete

Concrete porous pipes for under-drainage

Clayware field drain pipes

Centrifugally cast (spun) iron pressure pipes for water, gas and sewage
Man-hole step irons

Unplasticised PVC pipe for industrial purposes

Asbestos-cement pipes, joints and fittings for sewerage and drainage
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BS 4660 Unplasticised PVC underground drainpipe and fittings
BS 4772 Ductile iron pipes and fittings

BS 5480 Glass fibre reinforced plastics(GRP)pipes and fittings for use for water
supply or sewerage.

BS 5911 Pre-cast concrete pipes and fittings for drainage and sewerage

BS 6031 Code of practice for earthworks

BS 8301 Building drainage
CP 2005 Sewerage

4.8.3 Submittals

The Contractor shall make the following submittals to the Engineer:
Certificate verifying that the pipes and fitting comply with the Specifications

Certificates for aggregates, sand and granular materials
Certificates for Cement on demand

Certificates for reinforcement on demand

Test records of water or air tests

Details of excavation, shoring and de-watering methods.

4.8.4 Materials

4.8.4.1 Clayware Pipes
Clayware pipes shall comply with BS 1196

4.8.4.2 Glass Fibre Reinforced Pipes

Glass fibre reinforced thermo setting resin pipes and fittings shall be manufactured
in accordance with BS 5480.

4.8.4.3 Cable Ducts.
Cable ducts for electrical or telephone cables shall be unplasticized LPVC with bell
coupling and shall be sealed with an approved compound/glazed vitrified
clayware pipes to BS 65.
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4.8.4.4 Manholes and Inspection Chambers Generally

Manholes or inspection chambers shall be provided at every change in direction or
gradient for all drains and at intervals not exceeding 90 yards. Drains shall be promptly
vented at their heads.

Manholes or inspection chambers shall be constructed to dimensions not less than
those described in Table 8 of BS 8301.

Manholes and inspection chambers shall be impervious to water and able to withstand
soil pressures.

Except in the case of pre-cast concrete or GRP units, all manholes shall have bases in
concrete of grade 3,000 psi, channel inverts shall be of the same material as the pipe
and benching shall be concrete grade 3,000 psi. Maximum size of aggregate shall be 15
mm.

Step irons shall comply with BS 1247.

Manbhole covers, road gully frames and gratings shall be cast iron and comply with BS
Double sealed covers shall be used for all foul manholes. Internal manholes shall be
recessed and filled with material to match the area within which they are located.

4.8.4.5 Brick Manholes and Inspection Chambers

Blockwork manholes and inspection chambers shall be internally rendered and
constructed in accordance with BS8301 and CP2003.

4.8.4.6 Pre-Cast Concrete Manholes and Inspection Chambers

Pre-cast concrete manholes shall comply with BS 5911.

4.8.4.7 GRP Manholes and Inspection Chambers

Glass Reinforced Plastic manholes shall be of a proprietary type to be approved by
the Engineer.

4.8.4.8 Oil Interceptor Tanks

Where oil interceptor tanks are required, these shall conform to the general oil
arrangement given in BS 830. Proprietary interceptors may be used when
approved by the Engineer.

Frames and covers shall be heavy duty cast iron to BS 497.
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4.8.4.9 Soakaways

Soakaways shall be constructed in dry jointed brickwork, blockwork, pre-cast rings or
segments laid dry. It may be tilled with hardcore or left empty. A cover slab and access
chamber shall be provided in the latter case.

Soakaways shall be sited not nearer than 5 metres to any buildings nor in such
a position that ground below foundations is adversely affected.

4.8.5 Workmanship

4.8.5.1 General

The standard of workmanship for pipework shall conform to CP 2005, BS 6031 and BS
8301.

The Contractor shall, by means of calculation, determine the pipe strength required
and the trench width and bedding type appropriate to the pipe type and class. In no
case shall pipe protection be less than the minimum requirements described in BS
8301.

Bedding, haunching or surround shall be either of granular material or concrete grade
2,000.

Granular beds shall not be less than 100 mm and concrete beds not less than 150

Granular material shall be single sized or graded aggregate as described under BS
882 and as recommended by BS 8301.

Where a pipe has less than 600 mm of cover, a concrete bed and surround shall
be provided.

For rigid pipes in a flexible pipeline, with concrete surround construction, movement
joints shan be provided at pipe joint intervals.

4.8.5.2 Pipe Strength and Bedding

Granular material shall be placed a minimum of 300 mm above the crown of the pipe.

4.8.5.3 Excavation for Pipelines

The Contractor shall keep excavations stable at all times during construction of the
Works.

The Contractor shall submit proposals for the supporting of excavations and shall
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reflect the nature of the soil, water table level and the proximity of adjacent structures.
All trenches shall be dry whilst laying the pipes. Soft spots in the trench formation shall

be excavated and filled with granular material.

4.8.5.4 Pipelaying

All pipes shall be carefully examined before laying, rejecting any defective pipes with
damage to pipe, jointing surfaces and sealing rings.

Pipes shall be laid with the sockets upstream, starting at the down-stream end of the
trench.

Adjustment to levels shall not be made by local packing.

Shallow depressions shall be formed in the bed at each joint, to prevent excessive
loading on the socket and to ensure that no material is trapped during the jointing
operation. These depressions shall be re-packed after the joint has been made.

Pipes shall be laid in straight lines and even falls between manholes.

4.8.5.5 Backfilling of Excavation

No backfilling shall be carried out until satisfactory testing has been witnessed and
approved by the Engineer. The filling material shall be evenly placed and compacted
on each side of the pipe in layers not exceeding 250 mm.

Excavated material, where approved by the Engineer, may be used for backfilling. No

mechanical rammers shall be used until compaction has reached a height of 500 mm
above the crown of the pipe.

Where timbers or sheets are used to support the trench sides, these shall be
withdrawn as backfilling progresses.

4.8.5.6 Tracer Tapes

Where directed by the Engineer, pipes of non-metallic material shall be overlaid with
a metallic tracer tape to facilitate future location.

The tape shall be of a proprietary manufacturer to the approval of the Engineer.

4.8.5.7 Pipe Gauging
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All conduits and drains shall be gauged by having a gauge, not less than 100 long and
diameter 6 mm less than the conduit being gauged, pulled through it. The ends of each
conduit shall be sealed with removable plugs after gauging.

4.8.5.8 Conduits

All conduits shall have inserted within them a synthetic draw wire restrained at one
end and of sufficient length to prevent the wire from slipping back into the conduit.

4.8.5.9 Jointing

Pipes must be jointed strictly in accordance with manufacturer's instructions.

4.8.5.10 Pipes Through Structures

Where it is necessary to install pipes through a wall or other solid structure, flexible
joints shall be incorporated on both sides of the structure within one pipe diameter of
the point of entry and exit. If appreciable movement of the structure or pipeline is
anticipated, further joints shall be incorporated into pipelines exceeding 600 mm.
diameter. These joints shall not be greater than 1 1/2 pipe diameters away from the
joints adjacent to the structure.

4.8.6 Testing

4.8.6.1 Pipelines

Pipelines up to and including 600mm. diameter shall be tested with water in
accordance with CP 2005. After an absorption period of 30 minutes, the rate of loss of
water in the next hour shall not exceed 95 litres per hour per metre per metre of
nominal internal diameter.

Infiltration shall be checked in accordance with CP 2005. The rate of infiltration shall
not exceed 19 litres per hour per linear metre per metre of nominal internal diameter.

4.8.6.2 Manholes

After sealing all pipe openings, the manhole shall be filled with water up to the
underside of the cover or to a maximum of 9 yards (8.23 m) total head in the system,
whichever is applicable, and left for a minimum period of 24 hours. At the end of this
period the manhole shall maintain the test water level for a minimum period of 30
minutes without the water level falling more than 10 mm per 3 m depth.

Before sealing the outgoing pipe, the Contractor shall ensure that the seal may be
easily removed upon completion of the test. Complete filling of the outgoing pipe to
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the next manhole will be permitted provided that the pipeline has been previously
tested and approved and that the head does not exceed 10 m.

4.9 ROADS AND OTHER SURFACES

4.9.1 Introduction

This section covers materials and construction of roads and other paved areas.

4.9.2 References

The Works shall be designed and the materials, workmanship and tests conform to the
following standards and codes of Practice that are referred to within those standards.

All roads shall be designed to comply with the recommendation of Road Notes 2

Number Title

BS 63 Single sized roadstone and chippings.

BS 340 Precast concrete kerbs, channels, edgings and quadrants.
BS 368 Precast concrete flags.

BS 812 Testing aggregate.

BS 873 Road traffic signs and internally illuminated bollards.

BS 1377 Methods of test for stabilised soils.
BS 1924 Methods of test for stabilised soils.

BS 2499 Hot applied joint sealants for concrete pavements.
BS 3262 Hot applied thermoplastic road marking materials.
BS 5212 Cold poured joint sealants for concrete pavements.
BS 6088 Solid glass beads for use with road marking compounds and for other

industrial uses.

UK Department of Transport Specification for Road and Bridge Works.
A guide to the structural design of pavements for new roads - Note 29
Published by the UK Department of the Environment.

American Association of State Highway Officials - Standard Specification M153-54

4.9.3 Submittals

The Contractor shall make the following submittals to the Engineer:
Results of subgrade tests.

Manufacturer’s certificate in respect of kerbs conforming to BS 340
Details of aggregates to show conformity to BS 812

4.9.4 Materials
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494.1 Kerbs

Precast concrete kerbs for roadways shall comply in all respects with BS 340.

All roads shall be delineated by pre-cast concrete kerbs of at least 100 mm
projection, except where flush kerbs are required for drainage purposes.

49.4.2 Sub-Base

Sub-base material shall be selected from the following:

Naturally occurring granular material
Lean concrete.

Cement stabilised materials.

Wet mixed macadam.

Dry bound macadam.

All material shall be clean and free from deleterious matter.

Materials shall comply with the requirements of the specification for Roads and Bridge
Works of the U.K. Department of Transport.

4.9.4.3 Paving Slabs

Concrete slabs for paved areas shall comply with BS 368.

Paving slabs shall be laid on a bed of sand and cement mix not less than 40 mm thick,
laid on a compacted formation. The slabs shall be laid to an even surface in parallel
courses. Joints shall be grouted on completion and the slabs left clean and free from
grout.

4.9.4.4 Stone Areas

Areas designated as stone areas shall first be treated with a total weed killer applied
according to the manufacturers instructions.

Stone shall then be spread and lightly rolled to a level compacted thickness of 200 mm
unless otherwise specified.

4.9.4.5 Turfed Areas

Areas to be turfed shall be evenly graded and contain a minimum of 100 mm of suitable
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topsoil free from roots, weeds and hard granular material.
The top soil shall be spread with rock phosphate fertiliser and be well raked in.

The turfs shall be good quality of minimum size 150 mm square and shall be laid in
broken bond. Turfs on embankments shall be pegged

Turfs shall be well watered for one month and shall have an initial cut after 3 months
growth, thereafter at monthly intervals.

4.9.5 Workmanship

4.9.5.1 Roadworks

Workmanship for roadworks shall be generally in accordance with the Specification
for Road and Bridgeworks of the UK Department of Transport and relevant British
Standards.

4.9.5.2 Drainage Works

All drainage works below formation shall be completed, tested and approved before
commencement of road works.

Road levels shall be designed to ensure adequate drainage. Minimum crossfall on
road surfaces shall normally be 1:4 minimum longitudinal fall shall be 1:20

4.9.5.3 Tolerances and Rectification

The Contractor shall check for tolerance at each stage of the Works. Where any
tolerances are exceeded, the Contractor shall determine the full extent of the area
which is out of tolerance and make good the surface.

The finished surface level of the pavement at any point shall not deviate vertically
from the designed road surface by more than + 6 mm. Irregularities of the finished

surface shall be measured transversely and longitudinally by dipping from a 3 m long
straight edge. The maximum deviation shall be + 5 mm.

4.9.5.4 Concrete Pavings

Workmanship for concrete pavements shall be generally in accordance with the
concrete subsection of this Specification.
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Concrete pavements shall be laid on a layer of heavy duty polythene sheet lapped a
minimum of 150 mm at joints.

Concrete pavements shall be finished to an approved surface texture with a wire
broom or other approved tools.

4.9.6 Testing of Concrete

The Contractor shall carry out the tests specified under the Concrete sub-section of
this Specification and tests for sub-base and subgrade.

4,10 METALWORK
4.10.1 Introduction

This section covers the materials, components and workmanship in connection with
metalwork. [t includes, frames, railings, ladders, platforms, chequer plating, grilles and
fixings of both ferrous and non-ferrous metals.

4.10.2 References

The works shall be designed and the materials, workmanship and tests conform to the
following Standards and to the Standards and Codes of Practice that are referred to
within those Standards.

Title Subject

CP 3012 Cleaning and preparation of metal surfaces

BS4 Structural steel sections.

BS 405 Expanded metal (steel) for general purposes

BS 729 Hot dip galvanised coatings on iron and steel articles

BS 1161 Aluminium and aluminium alloy sections for structural purposes
BS 1449 Steel plate, sheet and strip

BS 1470 Wrought aluminium and aluminium alloys for general engineering

purposes - plate sheet and strips

BS 1474 Wrought aluminium and aluminium alloys for general engineering p
purposes - bars, extruded round tubes and sections

BS 1615 Anodic oxidation coatings on aluminium
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BS 2994 Specification for cold rolled steel sections

BS 4211 Steel ladders for permanent access

BS 4232 Surface finish of blast-cleared steel for painting
BS 4360 Weldable structural steels

BS 4848 Hot rolled structural steel sections

BS 4921 Sherardised coatings on iron and steel articles

BS 5493 Code of practice for protection coating of iron and steel structures
against
corrosion

4.10.4.9 Anodised Aluminium

Aluminium sections shall be anodised in the clear or in colours to be selected. The
anodic coatings to significant surfaces shall have an average minimum thickness of 30
microns with an allowable minimum local thickness of 28 microns.

4.10.5 Steel Chequer Plate

Thicknesses of the plain section of the chequer plate shall be to suit the span and
loading of the plating but in no case shall individual panels exceed 60 kg in weight.

Mild steel chequer plate of raised pattern shall be fabricated from first grade mild
steel.
Mild steel chequer plating shall be galvanised after cutting to the required size.

4.10.6 Steel Ladders

Steel ladders shall be of nominal 250 rom width and comprised of 30 mm x 10 rom
steel stringers and 20 mm diameter rungs at 240 mm centres. Safety guards shall be
fixed as necessary. All ladder components shall be galvanised.

4.10.7 Workmanship

All plates and sections shall be true to form, free from twist and defects before any
fabrication work is started on them.
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Finished components likely to sustain damage during transport and installation such
as anodised

Window frames, shall be covered by plastic or similar protective films before leaving
factory. Such protective films shall be left intact until immediately prior to the
handover

of the works.

4.10.8 Painting

All painting of metalwork shall be in accordance with Section 3.

4.10.9 Tests

The Contractor shall submit Manufacturer's certificates showing compliance with the
appropriate British Standard in lieu of tests.

4.11 PLASTER WORK AND RENDERING

4.11.1 Introduction

This Specification covers the materials and workmanship in connection with
rendering.

The Contractor shall provide all labour materials, scaffolding, coverings, equipment,
tools, implements and incidentals required to carry out, protect and maintain the
works.

4.11.2 References

Number Title

BS 12 Specification for ordinary and rapid-hardening Portland cement
BS 405 Expanded metal (steel) far general puposes

BS 890 Building limes

BS 1199 Building sands

BS 1200 Building sands from natural sources

BS 1369 Metal lathing (steel) for plastering

BS 5262 Code of practice for external rendering finishes

BS 5270 Polyvinyl acetate (pV AC) emulsion bonding agents for internal use

with gypsum building plasters
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4.11.3 Submittals

The Contractor shall make the following submittals to the Engineer:

Manufacturer’s certificates and test results showing compliance of all
materials with the Specification.

4.11.4 Materials

4.11.4.1 Cement

Cement shall comply with the requirements of BS 12 or as approved by the Engineer.
All cement to be obtained from one source.

4.11.4.2 Sand

Sand shall comply with the requirements of BS 1199 & 1200.

4.11.4.3 Lime

Lime shall be hydrated hydraulic lime powder to BS 890.

4.11.4.4 Water

Water shall comply with the specified requirements for concrete.

4.11.4.5 Storage

Cement, lime and plaster shall all be delivered to site in the manufacturer’s sealed
bags or containers. They shall be stored in a dry, weatherproof area clear of the
ground.

4.11.4.6 Lathing
Expanded metal lathing shall comply to the requirements of BS 1369 or BS 405.

4.11.4.7 Bonding Agents
Polyvinyl acetate emulsion type bonding agents shall comply with BS 5270.
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4.11.5 Workmanship

4.11.5.1 General

Plastering shall be carried out to the requirements of BS 5262.

4.11.5.2 Mixing

The plaster mix proportions shall be those as directed by the Engineer, selected from
trial mixes and panels to be carried out by the Contractor.

All mixing shall be carried out in a clean mechanical mixer or other approved vessel.

All undercoats shall be scored to provide a key for the finish coats.

4.11.5.3 Curing

Cement rendering shall be kept moist by sprinkling with water at regular intervals for
a period of at least three days and until no powdery particles are present, to the
satisfaction of the Engineer.

4.11.5.4 Lathing

Metal lathing shall be fixed with galvanised nails or staples or to the manufacturer's
instructions and to the satisfaction of the Engineer.

4.11.5.5 Bonding Agents

Where requiring or as directed by the Engineer, these shall be applied in strict
accordance with the manufacturer's recommendations.

4.11.6 Inspection

Upon completion of plastering and rendering works the Contractor shall clear away
and clean up any splashes, drippings, etc. Any and all defects shall be made good to the
satisfaction of the Engineer.
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4.12 FENCING AND GATES

4.12.1 Introduction

This section covers the design, manufacture and erection of fences and gates for
permanent use.

4.12.2 Reference

Title Subject

BS 1722 Fences
BS 4102 Sheet Wire for Fences

4.12.3 Submittals

The Contractor shall make the following submittals to the Engineer:

Manufacturer's details of all types of fencing and gates proposed
Layout detail of post, fencing and gates

Samples of fencing

Test certificate of materials relating to BS 1722 and BS 4102.

4.12.4 Materials

4.12.4.1 Chain Link Fences

Chain link fences of heights between 1 and 2 m shall be provided in accordance with
the requirements of BS 1722 Part 1.

4.12.4.2 Anti-Intruder Chain Link Fences

Anti-intruder chain link fences of total height 2.5 m including cranks shall be
provided in accordance with the requirements of BS 1722 Part 10. The bottom 300

of fences shall be buried below ground level. A concrete sill shall be cast between
posts to a depth of at least 200 mm.

200|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

4.12.4.3 Strained Wire Fences

Strained wire fences of heights between 1 m and 1.7 m shall be provided
in accordance with the requirements of BS 1722: Part 3.

4.12.4.4 Posts

Posts and struts shall be galvanized steel to match existing.

4.12.4.5 Mesh

All wire mesh, line wire, stirrup wire, tying wire and barbed wire shall be
galvanized finish.

4.12.4.6 Gates

Gates shall be manufactured from either circular or rectangular hallow steel sections
in welded construction.

Gates shall be galvanized and painted finish and match existing.

4.12.4.7 Concrete

Concrete shall be grade 4,000 and in accordance with Section 4.6.

4.12.4.8 Nails

All nails shall be galvanized.
4.12.5 Workmanship

Workmanship for the manufacturer and erection of the fences shall be in
accordance with the relevant section of BS 1722 and BS 4102.

4.13 PAINTING OF BUILDING WORKS

4.13.1 Introduction

This section describes the painting work for all surfaces except structural steelwork
and metalwork.

4.13.2 References

Number Title

BS 6150 Code of Practice for Painting of Buildings
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4.13.3 Submittals

The Contractor shall make the following submittals to the Engineer.

Samples of paint finishes and manufacturer's details and recommendations for all
paint systems proposed.

Painting schedule for all surfaces to be painted

4.13.4 Materials

4.13.4.1 General

Unless otherwise approved by the Engineer, all the different paints forming part of
the system applied to a particular surface shall be supplied by the same
manufacturer. Primers used for coating the surfaces of the pre-primed components
shall be exempt from this requirement.

The Contractor shall not change the source of supply of any paint, or the formulation
without first obtaining the approval of the Engineer.

4.13.4.2 Ancillary Materials

Abrasive and cleaning materials, fillers, white spirit and other ancillary materials shall
be as recommended by the paint manufacturer or to BS 6150.

4.13.4.3 Primers

As recommended by the manufacturer for the surface and paint system.

4.13.4.4 Undercoats

As recommended by the manufacturer for the surface and paint system.

4.13.4..5 Emulsion Paints
These shall be vinyl emulsions to BS 6150, Table 5, ref 5/4.

4.13.4.6 Oil Paints

These shall be alkyd paints in accordance with BS 6150 Table 5, refs 5/1,5/2 or 5/3
as required by finish schedule.
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4.13.4.7 Masonry Paint

These shall be heavy to BS 6150, Table 5 Refs 5/8,519,5/10 or 5/11 to match existing
buildings.

4.13.4.8 Specialist Coatings

Specialist coatings for concrete floors and walls shall be in accordance with BS 6150
Table Paints shall be suitable for the conditions and where required shall be resistant
to chemical and oil attach. Floor paints shall be non-slip.

4.13.4.9 Bituminous Paints

Where required by the drawings these shall comply with the requirements of BS 1070
or BS 3416 as necessary.

4.13.5 Workmanship

4.13.5.1 Storage

Materials shall generally be ordered in quantities and containers sized to suit the
extent of work and to prevent deterioration of residual quantities in opened
containers.

Materials shall be stored to the manufacturers’ recommendations, but generally in
cool, dry conditions protected from direct sunlight

4.13.5.2 Generally

Prepare surfaces and apply coatings in accordance with Section 5 of BS 6150 and to
the manufacturers’ instructions. A brief summary of procedures is given hereunder
and the BS 6150 clause referred to.

4.13.5.3 Ironmongery and Fittings

Remove ironmongery and other removable fittings and replace when decorating is
complete.

4.13.5.4 Preparation of Surfaces
All surfaces shall be made sound, clean, dry and free from deliterious materials.

203|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

4.13.5.5 Preparation of Paints

Decorating materials shall not be used unless obtained in containers marked with
manufacturers name and relevant information such as pot life and mixing instructions.
Materials shall be stirred, mixed or otherwise prepared as recommended by the
manufacturer or directed by the Engineer.

4.13.5.6 Conditions of Applications

All coatings may only be applied under conditions of cleanliness, temperature and

humidity which meet the manufacturers’ requirements and to the satisfaction of the
Engineer.

4.13.5.7 Painting

The method of applying the coatings shall be approved by the Engineer for each
material and nature of the work. All primers to wood and metal shall be brush applied.

When spraying, the Contractor shall ensure that overspray mist, rebound or drift does
not cause a nuisance to others or permanent damage to the Works.

4.13.5.8 Re-priming

Any components that have deteriorated or damaged priming that was applied before
delivery to site shall be re-primed to the satisfaction of the Engineer.

4.13.5.9 Undercoats
A different shade of undercoat shall be used for each layer.

4.13.6 Inspection

In general, the Engineer will carry out intermittent inspections of each stage of the
operation and subsequent stages will be dependent upon his approval.

The Contractor shall maintain records of his own quality control procedures which
shall be available for scrutiny by the Engineer at his request.

All paintwork shall be to the satisfaction of the Engineer and any defective areas shall
be made good as recommended in BS 61 50, Table 1

4.14 MASONRY
4.14.1 Introduction

This Specification covers the materials and workmanship in connection with concrete
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blockwork both externally and internally, and the mortars to be used. It includes
associated materials and workmanship for wall ties, damp-proof courses, mesh
reinforcement, cavity wall insulation and movement joints.

4.14.2 References

The Works shall be designed and the materials, workmanship and tests conform to the
following Standards and to the Standards and Codes of Practice that are referred to
within those Standards.

Number Title

BS 12 Ordinary and Rapid Hardening Portland Cement

BS 743 Materials for damp-proof courses

BS 890 Building limes

BS 1200 Building sands from natural sources

BS 1243 Metal ties for cavity wall construction

BS 3533 Glossary of Thermal Insulation Terms

BS 4027 Sulphate Resisting Cement

BS 4449 Specification for hot rolled steel bars for the reinforcement of concrete
BS 4482 Hard drawn mild steel wire for the reinforcement of concrete

BS 5224 Masonry cement

BS 5628 Use of Masonry

BS 5642 Sills and copings

BS 6073 Pre-cast concrete masonry units

4.14.3 Submittals

The Contractor shall make the following submittals to the Engineer:

Material Samples - blocks, mortar, dpg, ties, cavity insulation, reinforcement

PART 1 - Manufacturer's Certificates stating that the materials and goods comply
with
the Specification.

4.14.4 Materials

4.14.4.1 General

The Contractor shall provide all necessary accessories, including cavity wall ties, angle
cramps, nails, shot fired fixings and screws for building in and tying in blockwork to
frames, damp-proof courses and expanded metal or wire mesh reinforcement as
specified.

4.14.4.2 Concrete Blocks
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Blocks shall be in accordance with BS 6073 and shall be marked with the following
particulars either by delivery note, invoice or suppliers certificate.

PART 2 - Name of Manufacturer

PART 3 - Dimensions and whether solid, cellular or hollow
PART 4 - Thermal conductivity value

PART 5 - Minimum compressive strength

4.14.4.3 Cements for Mortars

Cements for mortars shall comply with one of the following British Standards:

BS 12 Ordinary and Rapid Hardening Portland Cement
BS 4027 Sulphate Resisting Cement
BS 5224 Masonry Cement

Masonry cements shall be used strictly in accordance with the manufacturer's
recommendations.
High aluminia cement shall not be used.

4.14.4.4 Lime for Mortar

Lime for mortar shall by hydrated grey-stone lime in accordance with BS 890 for
hydrated calcium limes. Magnesium lime shall not be used in mortar for brickwork
below the damp-proof course.

The Contractor shall forward copies of Manufacturer's Certificates to the Engineer,
which, in addition to certifying compliance with BS 890, shall give details of the type
of lime. If lime is delivered as lime putty, the certificate shall state whether quicklime
or hydrated lime was used in its manufacture.

All lime shall be efficiently protected against deterioration during transport and
whilst stored on site. Different types or brands of lime shall be stored separately in
dry conditions in a manner that allows it to be used in the order of delivery.

When lime putty is to be used, the Contractor shall obtain the approval of the Engineer
of his arrangements for transport, handling and storage. Precautions shall be taken to
prevent contamination and drying out of lime putty stored on site. Lime putty made
from quicklime should mature for at least fourteen days before being used. Where it is
made from hydrated lime (powder), lime putty should stand for at least sixteen hours
before use.

4.14.4.5 Water

Water shall be as specified as for concrete.

4.14.4.6 Sand for Mortars
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Sand for mortar shall be naturally occurring material Complying with BS 1200. It shall
be stored on clean surfaces in such a manner as to allow adequate drainage and to
prevent contamination by other materials.

The Contractor shall obtain certificates of compliance with BS 1200 for the supplier
and submit copies to the Engineer. If additional information called for in BS 1200

clause 8. If certificates or control information is not available, the Contractor shall
carry out his own regular tests to the satisfaction of the Engineer.

Marine sand shall not be used.
4.14.4.7 Plasticisers for Mortars
Plasticisers, when added to mortars, shall be used strictly in accordance with the
manufacturer's instructions.
4.14.4.8 Mortar Mixes
The mortar mix proportions for all work covered in this section shall be appropriate

to the strength and permeability of the building block used and to the degree of
exposure of the finished work.

4.14.4.9 Wall Ties

Wall ties for cavity walls shall be galvanised steel complying with BS 1243 and at
spacings in accordance with BS 5628.

4.14.4.10 Metal Fixings for Masonry

Cramps, dowels and other metal fixings for masonry work shall be of galvanised steel
or nonferrous metals.

4.14.4.11 Reinforcement in Brickwork and Blockwork
Where required for structural stability, vertical reinforcement of high yield deformed

steel to BS 4449 shall be provided for hollow concrete blocks, the voids being filled
with concrete as the work proceeds.

Lap lengths for vertical reinforcement shall be a minimum of 50 diameters.

4.14.4.12 Lintels

The blockwork over all openings in walls shall be supported on pre-cast concrete
lintels or purpose made stainless or galvanised steel lintels.
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4.14.4.13 Sills and Thresholds

External sills and thresholds are to be formed with tiles or pre-cast concrete complying
with BS 5642.

Internal skills shall be of softwood in dry areas, or tiles, slates etc., in wet areas.

4.14.5 Workmanship

4.14.5.1 General

All work shall be carried out in accordance with the recommendations of BS 5628 Pt
3 for block masonry.

Sample panels shall be prepared for not less than 2 square metres of each class of
facing masonry to be employed in the mortar, gauge and pointing specified. Work shall
not proceed until the sample panels are approved. All facing masonry shall conform
with the approved Sample.

4.14.5.2 Laying of Brickwork and Blockwork

Blocks shall be laid on a full bed of mortar with joints filled solid to a consistent
thickness of not more than 12 mm.

Walls shall be carried up uniformly with no part more than 1.7 m higher than any
other. Work shall be plumbed and levelled at each course.

Blockwork below ground level shall be laid in 1:3 cement mortar.

Faces of walls shall be kept clean and free from mortar droppings and splashes.

4.14.5.3 Bonding of Blockwork
All drawings shall define the bond pattern for every leaf shown.

No half blocks or bats shall be used except where necessary for bonding.

4.14.5.4 Hot Weather Laying

In hot dry weather absorbent blocks shall be wetted before laying.

Blockwork shall be protected from the effects of hot sunlight and drying winds until
the mortar has sufficiently matured.

4.14.5.5 Wet Weather Laying
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Freshly laid blockwork shall be protected against the effects of wet weather during
interruptions in work and at the end of each day.

4.14.5.6 Finishing Joints in Blockwork

Joints which are not visible on the finished work shall be struck off as the work
proceeds.

Exposed blockwork shall be finished with an approved joint profile.

Where blockwork is to be plastered, joints are to be struck off and left rough to provide
a key.

4.14.5.7 Movement Joints

Movement joints shall be provided at 7.5 m. centres maximum. They shall incorporate
a joint filling strip and sealant. Gaps in movement joints shall be left free from debris
and shall not be pointed with mortar.

4.14.5.8 Concrete Abutting Blockwork
Where concrete abutts external blockwork it shall be coated with two coats of bitumen
paint.

Blockwork shall be tied to concrete surfaces with stainless steel adjustable ties fixed
to slots cast into the concrete.

4.14.5.9 Building in Frames

Openings in masonry for doors, windows, air conditioning units, ventilators and fans
etc., shall be properly marked out and built as the work proceeds. Where frames are to
be built in as the masonry work proceeds the frames shall be fitted with approved
anchors and propped and strutted as required.

The back surface of steel and galvanised fitting shall be coated with a bituminous paint
before fixing.

4.14.5.10 Stacking and Storage of Blocks

All blocks shall be stacked by hand on approved hard standings. They are to be stored
in orderly stacks so arranged that they are used approximately in the order in which
they are delivered. The stacks are to be clear of standing water and the blocks are to
be protected from splashing by mud or contamination by other materials.

Blocks shall be stored either on pallets or by other methods to the approval of the
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Engineer, in order to prevent absorption of moisture from the ground which may
contain dissolved sulphates or other soluble salts.

4.14.5.11 Finished Blockwork

All blockwork shall be true to line and level. On completion, the work shall be cleaned
down and mortar droppings and other marks removed.

Stained, chipped or any other defects of materials or workmanship shall be made
good at the Contractor’s expense.

The Contractor shall take all precautions to prevent efflorescence which could
be caused by soluble materials from other sources.

4.14.5.12 Testing of Concrete Blocks

Concrete blocks shall be tested in accordance with BS 6073 at the rate and for the
test given by Table. This information shall form part of the manufacturer’s certificate
of compliance. Where no such certificate is available, the Contractor shall carry out
independent test according to BS 6073 Appendices A, B, C and D.

SECTION V - BUILDING SERVICES

5.1 GENERAL

This part of the Specification covers the design, supply and installation of all of the
components necessary for a complete and functioning building services installation.

The building services installation shall include, the following:
PART 6 - Ventilation and air conditioning systems

PART 7 - Lighting and Small/LV Power Installation

PART 8 - Fire Detection system

PART 9 - Fire Protection System

PART 10 - Lightning Protection System (if required)
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SECTION VI SUBSTATION BUS CONFIGURATIONS, OUTDOOR SWITCHGEAR,
EQUIPMENTAND DESIGN RECOMMENDATIONS.

6.1 GENERAL
1. All electrical equipment within the substation shall be adequately spaced with
objectives to:
a. Facilitate equipment maintenance and replacement; and

b. Minimize the likelihood that catastrophic failure of an item or equipment will
adversely impact adjacent equipment.

2. The following factors shall be taken into consideration and weighed appropriately
when evaluating a proposed substation configuration:

National Grid Code requirements/criteria;

a.
b. Operational complexity and flexibility;

c. Busload flow balance;

d. Reliability for the load;

e. Reliability for transmission lines;
f.  Component reliability;

g. Expandability/adaptability;

h. Generator interface;

i. Safety;

J.  Fire protection: separation, detection, extinguishing, communication
k. Spill prevention, control, and countermeasure;

I.  Changes in technology;

m. Line maintenance;

n. Security;

0. Cost (capital and O&M); and

p. Awvailability and easy access to spare equipment and components.

6.2 SUBSTATION ARRANGEMENT

All Substation designs need to be in compliance with or exceeds the minimum
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requirements of the applicable NESC, IEEE/ANSI and IEC standards, and Good Utility
Practices.

6.2.1  ACCESSIBILITY AND LAYOUT

Adequate vehicular manoeuvring space and firm driving surface, having the required and
approved surface finish, shall be provided for at least one side of major electrical equipment.
Such needs are to permit safe access for operations and maintenance vehicles, including
bucket trucks and cranes, to the equipment and to be able to manoeuvre without requiring
the de-energization of any adjacent electrical equipment or resulting in any damages or
defects to the equipment or any switchyard components.

In the case of a breaker bay, the access shall be provided for the full length of the bay and
shall not be encumbered by any overhead electrical equipment or conductors.

Appropriate and approved stone or asphalt roadway shall be provided.

Breaker bay centreline to adjacent bay breaker centreline distances shall be obtained from
GPL.

Electrical equipment must be arranged or layout in such a manner that there is adequate
clearance for maintenance activities and associated maintenance equipment.

Isolation or de-energisation shall only be applied to the equipment for which maintenance
work is to be performed on the day in question.

Adequate workspace must be provided around the inside of the perimeter fence of the
substation for safe vehicular movements. The corridor/driveway shall satisfy the required
bearing capacity for the weight of vehicles transporting the heaviest electrical equipment
installed into or out of the substation switchyard.

Unhindered access must be provided for the substation around at all times. Usually, the
driveway runs from the entrance of the compound to the control building, where parking for
several vehicles and types of vehicles are provided. The width of the entrance gate shall be
wide enough to allow for two lane traffic. The yard’s safety grounding grid shall be extended
to cover the open gate area.

The location of the control building shall be as central as possible to minimizes unnecessary
lengths and uneven lengths in protection, control, and auxiliary power conductors.

Vehicular approach & access to the Control building must be outside of and located at a
distance that exceed the minimum horizontal clearance 4.5 m as per NESC Table 124.- for
maximum design voltage between phases of 362 kV and switching surge factor of 3, from
the energized bus area within the switchyard.

6.2.2 GROUNDING AND PERIMETER FENCE

An adequate thickness of appropriate crushed stone shall be placed for the entire substation
yard, including over the extent of the perimeter fence grounding, consistent with the GPL’s,
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grounding design requirements for safe step and touch potentials, and ground potential rise.
Exception is granted for paved sections.

Grounding must be provided for the entire perimeter fenced, including an extension of not
less than 4ft beyond the perimeter fence line as per IEEE Standard 80.

6.2.3 EXTERIOR AND SWITCHYARD LIGHTING

Adequate lighting intensity must be provided throughout the substation to facilitate the
manual operation of electrical equipment at night. Perimeter security lighting shall also be
provided in the proposed design.

High mast lighting poles, if required shall be positioned at such a distance that if falls, they
do not come into contact with the equipment or the control building.

All outdoor lighting colour temperature shall be between 2700-3500 k.
6.2.4 LIGHTNING, SURGE AND NOISE PROTECTION

Direct lightning protection shielding shall be provided for all electrical equipment, inclusive
of the control building, and shall be in compliance with the latest revision of IEEE Std. 998,
which is based on the application of Electrogeometric Model (EGM) by the Rolling Sphere
or empirical methods. Coordination with surge arrestors, lightning masts, and static wires
shall be checked and confirmed.

Control cable shielding shall be provided and grounded as appropriate for substations
operating at and above 100 kV.

6.2.5 CABLE RACEWAYS

Typical outdoor main raceway systems are made of pre-cast trench raceway and are installed
either at or below grade with durable fire-resistant covers.

A driveway near the relay/control house, where vehicles must cross raceways, shall have
suitable covers and be constructed for the heaviest vehicle and equipment expected to cross
the raceway during the expected lifespan of the substation.

In multiple battery systems, physical separation shall be maintained between wiring
associated with each battery.

Above grade conduits and cable trays shall only be utilized within control house associated
with new constructions.

All indoor conduits and cable trays shall be routed in such manner to minimize exposure of
wiring to fire or explosions associated with electrical equipment.

Raceways shall be routed perpendicular to the main busses and shall not be routed parallel
and underneath high-voltage transmission lines.
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6.2.6 SECURITY

All access gates and doors shall be fitted with security features as per GPL requirements,
and be guided with supports from the Guyana Police Force and Guyana Fire Service
requirements.

In the case of electronic security systems, in the event of loss of power supply, the system
shall provide for manual entry and exit.

Substation facilities, inclusive of the control hours shall be fitted with an intrusion alarm
system that is compatible with the requirements of GPL.

6.2.7 CONTROL BUILDING

To minimize wiring length to electrical equipment, the control building shall be located
centrally within the switchyard or in a location approved by GPL.

Approach & access to the Control Building for vehicles shall be outside and distanced as
per NESC requirements for horizontal clearance from the energized bus area.

The control building, under no circumstance, shall be located underneath overhead lines,
irrespective of voltage levels.

The control building must be constructed for long life and no less than 30 years of service
life, and with features and attributed to allow for minimum maintenance.

Approvals for specific design requirements, including the need for lavatory facilities,
HVAC, and construction materials shall be discussed and granted by GPL.

For the protection of telecommunication devices, approved electrical isolation equipment is
required at each proposed facility.

6.3 SYSTEMS AND FAULT LEVELS

Outdoor switchgear and substation equipment where specified shall be suitable for
operation on a 3-phase, 60 Hz system. The system highest voltage is 10 per cent in excess of
the nominal voltage.

All 69 kV & 13.8 kV neutral points shall be solidly earthed.

69 kV SUBSTATION ELECTRICAL

Line Terminal & Equipment

_ To match connecting point or 3150 A
Continuous Current
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40 kA, DC time constant 48 ms {higher duties
required at some locations usually < 63 kA}

4 second short circuit current

Operating Voltage (Transformer must

. 62.1 kVto 73 kV
accommodate this range)

Lightning Impulse Withstand Voltage | 350 kV BIL

Typical Surge Arrester 57 kV MCOV Station Class (66 -72.5 kV Duty Cycle)

Lightning trip out Performance

(station) 1/100 yr Keraunic level =40 (recommended)

Fault performance (non-lighting) 1/40 yr/breaker position (recommended)

System Grounding Solidly Grounded Neutral (always).

69 kV OVERHEAD LINE ELECTRICAL

3 per 100 mi (160 km) per yr Keraunic

Lightning Trip out Performance (line) level=40

Line trip out performance from all other

3 per100 mi (160 k
causes per mi ( m) per yr

1.2 x 50 ps (Lightning Impulse) minimum|

332 kV
CFO

13.8 kV SUBSTATION ELECTRICAL

Line Terminal & Equipment Continuous

To match connecting point or 4,000 A
Current

63 kA, DC time constant 100 ms {higher duties

10 second short circuit current
required at some locations usually < 85 kA}

Operating Voltage must]

accommodate this range)

(Transformer 12.42 kVto 15kV

Lightning Impulse Withstand Voltage 95 kV BIL

Typical Surge Arrester

12.7 kV MCOV Station Class (15 kV Duty Cycle)

Lightning trip out Performance (station)

1/100 yr Keraunic level =40 (recommended)

Fault performance (non-lighting)

1/40 yr/breaker position (recommended)
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System Grounding

1.Without NGR, Zig-Zag transformer rated
such that X0/X1 <10 and MVAsc-
1phase/MVAsc-3phase is within the range of
25% to 100%

2. With NGR, Zig-Zag transformer rated such
that RO/R1 >= 2 and MVAsc-1phase/MVAsc-
3phase is within the range of 5% to 20%.

13.8 kV OVERHEAD LINE ELECTRICAL

Lightning Trip out Performance (line)

2 per 0.62 mile (1 km) per year and Keraunic
level=40

Line trip out performance from all other

3 per 100 mi (160 km) per yr

1.2 x 50 ps (Lightning Impulse) minimum
CFO

66 kV

Evidence of type testing together with copies of test certificates from a recognized

independent short circuit testing station covering the equipment offered shall be

submitted with the Bid.

No additional costs will be allowed for type testing to meet specified requirements.

6.4

INSULATION LEVELS AND CLEARANCES

PART 11 - The withstand impulse levels of switchgear and equipment shall not be

lower than those stated above when tested in accordance with IEC

Recommendations.

PART 12 - Clearances between live metal work and earth shall be not less than

those in the appropriate sections of BS7354, or equivalent or the clearances

and dimensions given in this Specification and attached drawings whichever

is the greater. The height from ground to base of all post type or bushing

insulators shall be not less than 2.5 metres. If this is not obtainable approved
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screened enclosures shall be provided and the costs shall be deemed to be

included in the Bid Price.

PART 13 - The disposition of plant in any substation shall be such that the
operation of any item of plant under the specified service conditions, shall in
no way create a condition that could adversely affect the performance of

adjacent circuit breakers or any associated equipment.

PART 14 - The Contractor shall ensure that the complete substation installation

will satisfy the requirements of this Specification and the appropriate IEC

Recommendations in respect of insulation, fault levels, mechanical stresses, etc.,
and any additional equipment found to be necessary to obtain these conditions

shall be deemed to have been included in the Bid Price.

PART 15 - The layout of plant and equipment on substation sites shall provide for
ready access for operation and maintenance whilst the remaining sections of

equipment are alive. Working clearances provided between isolated
equipment and the nearest live metal work shall be not less than the IEC

Standard section clearance.

PART 16 - Insulator creepage distances shall be not less than 32mm per kV of

highest system voltage (phase to phase).

6.5 TEMPERATURE RISE

Each current carrying component of the equipment supplied shall be capable of
continuous operation at the specified ratings without exceeding the maximum

temperature rises stated in the appropriate IEC Recommendations.

6.6 INTERFERENCE WITH EXISTING EQUIPMENT

Work carried out on site in extending equipment or modifying existing substations
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shall be so arranged as to cause minimum interference with existing plant and
equipment and interruption to supplies. The Contractor shall include in his price for
the provision, erection, commissioning and subsequent dismantling and removal
from site of any temporary structures, insulators and connections that may be
necessary to maintain continuity of supply whilst certain sections of the plant are out
of service to permit the execution of the Works.

If it is necessary to reposition any of the existing substation plant in order to
incorporate the specified Works or to comply with specific requirements, all costs,
including those associated with civil foundation work, incurred in dismantling,
removing, modifying, repositioning, erecting and commissioning of such equipment
shall be deemed to have been included in the Bid Price.

The repositioning of any plant is subject to the specific approval of the Engineer.
Existing plant rendered redundant by this Contract shall remain the property of the
Employer and shall be returned to the Employer's store.

Permission for access to existing substations to execute the Works shall be obtained
in writing from the Employer via the Engineer. The Contractor shall conform to the
Employer's Safety Rules in all respects when working in or near existing plant.

6.7 BLANK

6.8. TECHNICAL SPECIFICATION OF MAJOR 69 KV SUBSTATION
EQUIPMENT

6.8.1 SF6 CIRCUIT BREAKER

6.8.1.1 SCOPE

This specification covers the design, engineering, manufacture, testing, supply and performance
requirements of 72.5 kV Class SF¢ Circuit Breaker for use in substations within the Guyana Power
& Light, Inc.

6.8.1.2APPLICABLE STANDARDS

Except where mentioned by this specification, the 72.5 kV Class SFes Circuit Breaker shall be
designed, manufactured and tested in accordance with the latest editions of the following
standards (
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Table 1). The bidder may propose alternative standards, but shall demonstrate that they give a

degree of quality and performance equivalent to or better than the referenced standards herein.
Item No. | ANSI/IEC Standards Title

1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 IEC 62271 High-voltage switchgear and controlgear
3 IEEE C57.13 Requirements for Current Transformers

IEEE Standard for Ratings and Requirements for AC High-
4 IEEE C37.04 Voltage Circuit Breakers with Rated Maximum Voltage
Above 1000V

Acceptability of an alternative standard is at the discretion of the Purchaser.

The Bidder shall furnish a copy of the alternative standard proposed along with the bid. If the
alternative standard is not written in the English Language, a certified English Language translated
version of the original standard shall be submitted with the bid.

Table 1: Applicable Standards

Item No. | ANSI/IEC Standards Title
1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 IEC 62271 High-voltage switchgear and controlgear
3 IEEE C57.13 Requirements for Current Transformers

IEEE Standard for Ratings and Requirements for AC High-
4 IEEE C37.04 Voltage Circuit Breakers with Rated Maximum Voltage
Above 1000V
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In case of conflict, the order of precedence shall be:
e This Technical Specification

¢ [EEE or IEC Standards

6.8.1.3 INSTALLATION/SERVICE CONDITIONS

The installation conditions of the 72.5 kV Class SFs Circuit Breaker shall be as follows:

1. Maximum altitude above mean sea level less than 1,000 m;
2. Maximum ambient air temperature 400G;

3. Maximum daily average ambient air temperature 340C;

4. Minimum ambient temperature 189C; and
5. Maximum relative humidity 99.9%.

All outdoor materials, components and equipment shall be designed and protected for use in
exposed, heavily polluted and salty, corrosive and humid tropical coastal atmospheric conditions.

6.8.1.4 ELECTRICAL SYSTEM CONDITIONS

The switchgear shall be suitable for installation within GPL’s Power System, which has the
following characteristics as shown in see

Table 2.

Table 2: Characteristics of GPL’s Power System

Nominal System Voltage, Frequency and Phase | High Voltage (HV) Side 69 kV, 60 Hz, 3¢-3-wire, Wye
Voltage Class - High Voltage Side 72.5kV
Short circuit withstand Capability As per IEEE C37.04

Insulation Level

Basic Insulation Level (BIL) 350 kV for 69 kV side (High Voltage Level)

Power Frequency withstand level - Dry 1
M 160 kV for 69 kV side (High Voltage Level)
inute

Power Frequency withstand level - Wet 10
s d 140 kV for 69 kV side (High Voltage Level)
econds

25 mm/KkV for line-to-line and 44 mm/KkV for line-to-ground for
Creepage Distance (minimum) both 69 kV side (High Voltage Level) and 13.8 kV side (Medium
Voltage Level).
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System Grounding

Neutral Grounding High Voltage Side Wye - Solidly Grounded.

6.8.1.5TYPE OF CIRCUIT BREAKER

The breaker shall be outdoor type dead tank SF6 circuit breaker rated at 72.5 kV maximum.
6.8.1.5.1 RATINGS

6.8.1.5.2 ELECTRICAL RATING

A. Circuit breaker ratings shall be based on “constant kA” ratings and ANSI/IEEE C37.04
and [EC 62271.

Interrupting class: 40 kA
e Maximum design voltage: 72.5 kV Class;
e Nominal Operating Voltage: 69 kV;
e Impulse withstand voltage: 350 kV;
e Power frequency withstand voltage: 160 kV;
e Interrupting current (I) at maximum design voltage: 40 kA;
e Short time withstand current: 40 kA; and

e Momentary withstand and closing and latching current: 64 kA rms and 108
KA peak.

B.  Circuit breaker rated interrupting time three (3) cycles (0.05 sec); and

C. Circuit breaker rated current 1200 A.

6.8.1.5.3. AUXILIARY POWER SUPPLY
A.  The circuit breaker including all controls and signalling etc. shall operate with 125 Vpc.

B. The Circuit breaker lighting and heating shall operate with 220Vac
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6.8.1.5.4 CIRCUIT BREAKER CONSTRUCTION
POLE UNIT

The 72.5 kV Class SFs Circuit Breaker shall consist of three (3) pole units to make up
the three (3) phase circuit breaker. Each pole unit shall consist of a cylindrical high
strength aluminium tank with an electrically insulated interrupter unit and two
composite bushing for insulating line voltages from ground. The top of the tank shall
house bushing type current transformers. The interrupting contacts shall be insulated
from the tank. Each pole unit shall be connected via a mechanical linkage.

TANK

The tank shall be a uniform one-piece aluminium cylinder with sealing end covers
secured with bolts and washers. At the top ends of the tank, accommodation shall be
made for bushing type current transformers.

INTERRUPTERS

Interrupters shall use self-blasting action to quench any arc which may form upon
separation of the main contacts within the pole unit. The entire interrupter unit shall be
factory assembled and replaceable upon failure.

BUSHING AND CENTRE CONDUCTOR

Each Pole unit consists of two gas filled bushings. The SF6 gas shall be common to both

bushings and the tank without barriers or separation. The bushings shall be made of
composite material have flanges for bolting to the tank and terminal plate. The Centre
conductor connects to the upper terminal plate, passes through the centre of the
bushing within a shield then securely connects to the interrupter unit.

BUSHING TYPE CURRENT TRANSFORMER

The current transformers (CTs) shall be of bushing type toroidal construction, located
at the base of each bushing and protected by aluminium covers. The covers shall also
function as part of the insulating bushing. There shall be three (3) sets of current
transformers on every bushing. Two (2) sets for relaying and One (1) set for metering
purposes. Secondary currents for CTs shall be 5 Amps. The current transformers shall
be manufactured and tested as per IEEE C57.13.

CTs shall be multi-tap and have the following ratings:
100:5 600:5
200:5 800:5
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300:5 900:5
400:5 1000:5
500:5 1200:5

The accuracy class of the relaying CT shall be 5P20 with a rating factor of 2 at a burden
of 15 VA. The metering CT class shall be 0.3B1.8.

F. OPERATING MECHANISM

Operation of the interrupter shall be a spring actuated. Energy is stored in a suitable
spring via a charging motor. In the event of a power failure the to the circuit breaker
controls, the energy stored by the operating mechanism shall be enough to perform an
open-close-open operation sequence manually at the circuit breaker.

G. CONTROL CIRCUIT

The control circuits shall operate with 125VDC. It shall cause the energization of the trip
and close coils, facilitate alarm and circuit breaker position status, and also only allow
circuit breaker operation under safe conditions. The control circuit shall be capable of
establishing an interlock with adjacent disconnect switches.

H. SFe6 INSULATING GAS SYSTEM

The circuit breaker shall be equipped to use SFe gas and be compliant with IEC 62271. A
SFe monitoring system shall be included which ensures that the gas density is above the
required level for safe operation of the circuit breaker. If the gas density falls below the
safe setpoint the circuit breaker shall lockout. In addition, a warning alarm shall be
incorporated to indicate a low gas level which may be due to a possible leak. The gas
leakage rate shall be >0.5% per year. The three pole units shall be connected together
by stainless steel tubes to allow simultaneous filling of SFs gas through an appropriate
filling valve and connection mechanism. The connected pole units also allow complete
system gas monitoring with temperature compensation. In addition, each pole unit shall
be equipped with an isolation valve to isolate each unit from each other.

L. CABINET

1. The cabinet shall be constructed with corrosion resistant material otherwise a
suitable protective coating shall be applied to withstand service conditions in
section 3 above.

2. The cabinet shall be weatherproof;

3. The cabinet shall have internal lights and thermostatically controlled space heaters
and sized to prevent condensation;

4. Louvers equipped with screens and filters, arranged to permit air circulation while
excluding exterior dust and rodents;

5. Access doors with outside padlocking provisions;
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One duplex (120V) receptacles with integral ground fault protection;
Thermostatically controlled exhaust fan;

Protection degree of cabinet shall be IP64 in accordance with [EC 60529;

© X N o

Cable entry shall be at the bottom and have an appropriate metal plate with cable
protecting glands; and

10. Cabinet shall house the open, close, local/remote control switches; connection
terminals for CTs; incoming power LV supply overload protection; mimic diagram
and breaker status indicators; control mechanism etc.

6.8.1.5.5 ACCESSORIES

Heater to prevent condensation;

120 VAC receptacle;

Mechanical operating counter;

Cabinet lighting;

Auxiliary switches mounted to operating mechanism;
Mimic diagram with Circuit breaker position indicators;
Spring charge/discharge indicators;

Hand crank for manual charging of control mechanism;

© © N o 1o W e

Local/Remote switch;

_
(=)

. Dual trip coils;

—_
—_

. SF6 first filling cylinder;

_
N

. Adapter fittings for SF6 filling;

(U
w

. Service hose for SF6 filling; and

—_
S

. Corrosion resistant legs.
6.8.1.5.6 RATING AND CONNECTION PLATE

Each switchgear shall be provided with anodized aluminium laser engraved nameplate.
Additionally, bidders shall ensure that the following attributes are indicated on the
aforementioned nameplate:

1 Serial number;

2 Standard to which it is manufactured and tested;
3. Rated voltage;
4

Rated currents in A;
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5 Power frequency withstand voltage in kV;
6 Lightning impulse withstand voltage;
7. Short time withstand current;
8 Peak withstand current;
9 Rated frequency;

10. Gasalarm pressures;

11. Continuous ambient temperature at which ratings apply in °C (40); and
12. Name of the purchaser (Property of Guyana Power & Light Inc.)

13. Any other information deemed necessary.

Colours shall be permanent and free from fading. All labels and plates shall be of non-corrosive
material.

6.8.1.5.7 SURFACE TREATMENT

The 72.5 kV circuit breaker shall be painted or coated or treated to provide a durable finish
which offers good corrosion protection, chemical/solvent resistance, and weathering to
withstand the service conditions as indicated in section 3 above. In addition, the finish shall be
highly resistant to discoloration and scratches. If paint or other coating is used the circuit breaker
exterior shall be painted in ANSI grey colour and have a uniform appearance.

6.8.1.5.8 DRAWINGS

The supplier shall submit drawings for approval within 5 working days after notification of
contract award.

6.8.1.5.9 TESTS

Supplier shall test and submit certified test reports in accordance with IEC 62271.

6.8.1.5.10 COMPLIANCE WITH SPECIFICATION

The 72.5 kV circuit breaker shall comply in all respects with the requirements of this specification.
However, any minor departure from the provisions of the specification shall be disclosed at the
time of tendering in the Non-Compliance Schedule in this document.

6.8.1.5.11 COMPLIANCE WITH REGULATIONS

All the equipment shall comply in all respects with the Laws of Guyana Governing the
Importation of Commercial Items and/or Goods.

The equipment and connections shall be designed and arranged to minimize the risk of fire and
any damage that might be caused in the event of a fire.

225|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

6.8.1.5.12 QUALITY ASSURANCE, INSPECTION AND TESTING
6.8.1.5.12.1 GENERAL

To ensure that the supply and services are in accordance with the Specification herein, with the
regulations of Guyana and with relevant authorized international standards, the Proponent shall
have in place suitable Quality Assurance Programmes and Procedures to ensure that all activities
are being controlled and documented as necessary.

The quality assurance arrangements shall conform to the relevant requirements of ISO 9001 or ISO
9002, as deemed appropriate by the Purchaser and the Proponent.

The systems and procedures that the Proponent will use to ensure that the supply complies with the
specified requirements, shall be defined in the Proponent’s Quality Plan.

The Proponent shall operate systems that implement the following:

Hold Point “A stage in the material procurement or workmanship process beyond which work shall
not proceed without the documented approval of designated individuals or organisations.”

The Purchaser's written approval is required to authorise work to progress beyond the Hold Points
indicated in approved Quality Plans.

Notification Point “A stage in material procurement or workmanship process for which advance
notice of the activity is required to facilitate witness.”

If the Purchaser's representative does not attend after receiving documented notification in
accordance with the agreed procedures and with the correct period of notice, then work may
proceed.

6.8.1.5.12.2 QUALITY ASSURANCE SYSTEM

Unless the Proponent’s Quality Assurance System has been audited and approved by the Purchaser,
a Quality Assurance System shall be submitted to the Purchaser for approval within a minimum of
One (1) month from the placement of order, or such other period as shall be agreed with the
Purchaser. The Quality Assurance System shall provide a description of the Quality Control System
for the supply and shall, unless advised otherwise, shall include, but not limited to the following
details:

1. The structure of the organisation;
2. The duties and responsibilities assigned to staff to ensure quality of work;

3. The system for purchasing, taking delivery and verification of the specifications of raw
materials;

4. The system for ensuring the quality of workmanship
5. The system for control of documentation;

6. The system for the retention of records; and
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7. The arrangement for the Proponent’s internal auditing.
6.8.1.5.12.3 QUALITY PLANS

The Quality Plans shall set out the activities in a logical sequence and, unless advised otherwise,
shall include, but limited to the following:

1. An outline of the proposed programme sequence;
. The duties and responsibilities assigned to staff ensuring the quality of work;
Hold and notification points;

Submission of engineering documents required by the specification;

2
3
4
5. The inspection of materials and components on receipt;
6. Reference to the Supplier’s procedures appropriate to each activity;
7. Inspection during fabrication and assembly; and

8

Final inspection and test.

6.8.1.5.12.4 INSPECTION AND TESTING

The Manufacturer/Proponent shall afford the Purchaser without charge, all reasonable facilities to
assure that the equipment being furnished are in accordance with the specifications herein.

The Purchaser reserves the right to reject an item of the equipment if the test results do not comply
with the values specified herein.

Tests, including any retests required, shall be carried out by the Supplier at no extra charge, at the
manufacturer's works.

Full details of the proposed methods of testing, including connection diagrams, shall be submitted to
the Purchaser by the Supplier for approval, at least one month before testing.

All costs in connection with the testing, including any necessary re-testing, shall be borne by the
Manufacturer/Proponent.

Any cost incurred by the Purchaser in connection with inspection and re-testing as a result of the
failure of the 72.5 kV Class circuit breaker or any of its components under test or damage during
transport or offloading shall be to the account of the Proponent.

The Proponent shall submit to the Purchaser three signed copies of the test certificates, giving the
results of the tests as required. No materials shall be dispatched until the test certificates have been
received by the Purchaser and the Proponent has been informed that they are acceptable.

The test certificates must show the actual values obtained from the tests, in the units used in this
specification, and not merely confirm that the requirements have been met.

No inspection or lack of inspection or approval by the Purchaser’s Representative of equipment

227 |Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

or materials whether supplied by the Proponent or a Sub-Proponent, shall relieve the Proponent
from his/her liability to complete the contracted works in accordance with the contract would
exonerate him/her from any of his/her guarantees.

6.8.1.5.13 NON-COMPLIANCE SCHEDULE

On this schedule, the Proponent shall provide a list of non-compliance with this specification,
documenting the effects that such non-compliance is likely to have on the equipment/component
life span and operating characteristics. Each non-compliance shall be referred to the relevant
specification clause.
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Clause No.

Non-Compliance
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6.8.1.5.14 TECHNICAL DATA SCHEDULE FOR 72.5 KV CLASS SF6 CIRCUIT
BREAKER

For submission(s) to be evaluated, Proponent MUST complete the form below.

Description Unit GPL Bidder
Maximum design voltage kV 72.5
Nominal Operating Voltage kV 69
Rated Frequency Hz 60
Rated Current A 1,200
Impulse withstand voltage kV 350
1 minute Power Frequency Withstand KV 160
Voltage (dry)
10 seconds Power Frequency Withstand KV 140
Voltage (wet)
Voltage range factor (K) 1
Interrupting current at maximum design KA 40
voltage
Short time withstand Current kA 40
Protection degree of cabinet P64
Circuit breaker rated interrupting time cycles 3
Auxiliary Power Supply
Operating control voltage Vbc 125
AC control voltage Vac 220
CT Rating
100:5
200:5
300:5
400:5
500:5
CT Taps 600:5
800:5
900:5
1000:5
1200:5
Accuracy class (protection) 5P20
Accuracy class (metering) 0.3B1.8
Rating factor 2
Burden VA 15
Circuit Breaker
Insulating Gas SFé6
Gas Density Monitor Yes/No Yes
composite
Bushing Type material
Creepage Distance (minimum) line to line mm/kV 25
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Description Unit GPL Bidder
Creepage Distance (minimum) line to mm/kV 44
ground
Instrumentation
Local Open/Close Switch Yes/No Yes
Local/Remote control switch Yes/No Yes
Mimic Diagram with position indication Yes/No Yes
Operating Mechanism
Electrically operated Yes/No Yes
Manually operated Yes/No Yes
Installation/Service Conditions
Maximum ambient air temperature °C 40
Maximum daily average ambient air
oC 33
temperature
Maximum relative humidity % 99.5
Dimension

2,624 to
Length mm 3,208

2,624 to
Width mm 3,208

1,939 to
Height mm 2,369

Accessory

Heater Yes/No Yes
120 VAC receptacle Yes/No Yes
Mechanical operating counter Yes/No Yes
Cabinet lighting Yes/No Yes
Auxiliary switches Yes/No Yes
Spring charge/discharge indicators Yes/No Yes
Hand crank Yes/No Yes
Dual trip coils Yes/No Yes
SF6 first filling cylinder Yes/No Yes
Adapter fittings for SF6 filling Yes/No Yes
Service hose for SFé6 filling Yes/No Yes
Corrosion resistant legs Yes/No Yes

6.8.1.5.15 SHIPPING

The Manufacturer/Proponent shall prepare the 72.5kV Class circuit breaker for shipping in such
a manner as to protect from them from damage or deterioration during shipping and storage,
and shall be responsible for, and make good, any and all damage due to improper preparation for
loading, shipment, and storage.
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The 72.5kV Class circuit breaker Switchgear shall be shipped securely banded with a steel strap
or approved synthetic strap to a pallet. The pallet shall be constructed to accept two fixed 195
mm forks spaced either 65mm or 320 mm apart. At least 90 mm clearance shall be provided
under each pallet and the bottom of the pallet must not be fully covered in order to facilitate the

use of pallet jacks.

6.8.2 OUTDOOR TUBULAR ALUMINIUM BUSBARS

6.8.2.1 SCOPE

This specification covers the design, engineering, manufacture, testing, supply, and performance
requirements of 72.5 kV outdoor tubular aluminium busbars for use in distribution substations
within the power system of Guyana Power & Light, Inc.

6.8.2.2 APPLICABLE STANDARDS

Except where mentioned by this specification, the busbars shall be designed, manufactured, and
tested in accordance with the latest editions of the following standards (

Table 1). The bidder may propose alternative standards but shall demonstrate that they give a

degree of quality and performance equivalent to or better than the referenced standards herein.
Item No. | ANSI/IEC Standards Title

1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 [EC 62271 High-voltage switchgear and controlgear
3 IEEE C57.13 Requirements for Current Transformers

IEEE Standard for Ratings and Requirements for AC High-
4 IEEE C37.04 Voltage Circuit Breakers with Rated Maximum Voltage
Above 1000V

Acceptability of an alternative standard is at the discretion of the Purchaser.

The Bidder shall furnish a copy of the alternative standard proposed along with the bid. If the
alternative standard is not written in the English Language, a certified English Language translated
version of the original standard shall be submitted with the bid.
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Table 1: Applicable Standards

Item No. | ANSI/IEC Standards Title
1 ANSI C29.1 Test Methods for Electrical Power Insulators”
2 ANSI C29.11 Wet process polymer insulators (Apparatus, post type).
3 IEEE 605 IEEE Guide for Bus Design in Air Insulated Substations

Standard Specification for Zinc Coating (Hot-Dip) on Iron

4
ASTMA153 / A153M and Steel Hardware

American National Standard for High Voltage Switches, Bus
5 IEEE C37.32 Supports, and Accessories Schedules of Preferred Ratings,
Construction Guidelines, and Specifications

In case of conflict, the order of precedence shall be:
e This Technical Specification
e [EEE or IEC Standards
6.8.2.3 INSTALLATION/SERVICE CONDITIONS

The installation conditions of the 72.5 kV outdoor tubular aluminium busbars shall be as follows:

6. Maximum altitude above mean sea level less than 1,000 m;
7. Maximum ambient air temperature 400C;

8. Maximum daily average ambient air temperature 340C;

9. Minimum ambient temperature 189C; and
10. Maximum relative humidity 99.9%.

All outdoor materials, components and equipment shall be designed and protected for use in
exposed, heavily polluted, and salty, corrosive, and humid tropical coastal atmospheric conditions.

6.8.2.4 Electrical System Conditions

The 72.5 kV outdoor tubular aluminium busbars shall be suitable for installation within GPL’s Power System, which
has the following characteristics as shown in see

Table 22.

Table 2: Characteristics of GPL’s Power System

Nominal System Voltage, Frequency and

High Voltage (HV) Side | 69 kV, 60 Hz, 3¢-3-wire, Wye
Phase

Voltage Class - High Voltage Side 72.5kV

Insulation Level

Basic Insulation Level (BIL) 350 kV for 69 kV side (High Voltage Level)

Power Frequency withstand level - Dry 1
M 160 kV for 69 kV side (High Voltage Level)
inute
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Power Frequency withstand level - Wet 10
s q 140 kV for 69 kV side (High Voltage Level)
econds

25 mm/KkV for line-to-line and 44 mm/kV for line-to-ground
Creepage Distance (minimum) for both 69 kV side (High Voltage Level) and 13.8 kV side
(Medium Voltage Level).

System Grounding

Neutral Grounding High Voltage Side Wye - Solidly Grounded.

6.8.2.5 Type Of Busbars
The busbars shall be outdoor, air insulated round tubular type Aluminium alloy busbars.
6.8.2.6 Ratings
Voltage rating
e Maximum operating voltage: 72.5 kV;
¢ Nominal operating voltage: 69 kV;
e Basic Insulation Level (BIL): 350 kV;
e Power Frequency withstand level: 160 kV;
D. Busbar continuous current 2,000 A; and
Busbar outer diameter shall be 80mm.

E. Busbar inner diameter shall be 70mm

6.8.2.7BUSBAR CONSTRUCTION

6.8.2.7.1 Busbar Material

The tubular busbar shall be made of Aluminium alloy. The aluminium alloy tubes shall be seamless
and have uniform wall thickness. The busbars shall be capable of operating continuously at a
temperature of 90 degrees Celsius as per IEEE 605.

6.8.2.7.2 Busbar Configuration

The busbar shall be configured in a three (3) phase arrangement. The busbars shall be identified
by a marking system where the colours RED shall represent the first phase, YELLOW shall
represent the second phase and BLUE shall represent the third phase. Alternatively, the busbars
shall be marked R, Y and B in the same phase order as before. All phases shall be aligned
horizontally on post type insulators and mounted on galvanized supporting structures. The height
of the busbar conductors shall not be less than 6.5m above ground. The busbars shall be of constant
cross-sectional area throughout their length. The resistance of any length shall not be greater than
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that of an equal length of similar section of conductor without a joint.
6.8.2.7.3 Busbar Spacing

The busbar supports shall be constructed to ensure that the rigid busbars have the minimum
spacing as recommended in [EEE C37.32.

6.8.2.7.4 Clamps And Fittings

Bus clamps and fittings shall be an approved bolted type and be made of aluminium Where
dissimilar metals are connected, approved means shall be provided to prevent electromechanical
action and corrosion. The temperature rise shall also be considered in this case. The factor of safety
of fittings and clamps shall be 2.5 based on the elastic limit of the material & under conditions of
maximum working load. Clamps and fittings shall also cater for thermal expansion of the tubular
busbar. Busbar fittings shall include rigid, slip and expansion fittings.

6.8.2.7.5 Insulators

e Insulatorsused on the 72.5 kV outdoor tubular aluminium busbars shall be single post-type
apparatus insulators manufactured and tested according to ANSI C29.11;

¢ Insulators shall be made of polymer and shall be chocolate brown in colour;
o All fittings for insulators shall be malleable aluminium or hot-dipped galvanized cast-iron;

e Strength of insulators shall be such that the factor of safety when the insulators are
supporting the maximum working load is not less than 2.5;

e The creepage distance of the outdoor post insulators shall not be less than 25mm/kV for
the system highest line voltage unless otherwise specified; and

e Insulators shall be designed to operate under the electrical system conditions listed in
section 4 above.

6.8.2.7.6 Busbar Structures

The busbar structures shall be made of steel. All exposed iron and steel parts of the busbar shall
be hot dip galvanized in accordance with ASTM A153 / A153M to provide a durable finish which
offers excellent anti-corrosion capability, chemical/solvent resistance, and weathering to
withstand the service conditions as indicated in section 3 above. In addition, the finish shall be
highly resistant to discoloration and scratches. If paint or other coating is used the structures shall
be painted in ANSI grey colour and have a uniform appearance. Busbar structures shall be designed
as per IEEE 605.

6.8.2.7.6.1 Rating And Connection Plate

Each busbar shall be provided with anodized aluminium laser engraved nameplate. Additionally,
bidders shall ensure that the following attributes are indicated on the aforementioned nameplate:

1. Serial number;

235|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

Standard to which it is manufactured and tested;
Rated voltage;

Rated currents in A;

Power frequency withstand voltage in kV;
Lightening impulse withstand voltage;

Rated frequency;
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Continuous ambient temperature at which ratings apply in °C; and
9. Name of the purchaser (Property of Guyana Power & Light Inc.)

Colours shall be permanent and free from fading. All labels and plates shall be of non-corrosive
material.

6.8.2.8 Drawings

The supplier shall submit drawings for approval within 5 working days after notification of
contract award.

6.8.2.9. Tests

Supplier shall test and submit certified test reports in accordance with ANSI C29.1 or related
standards.

6.8.2.10 Compliance With Specification

The busbar shall comply in all respects with the requirements of this specification. However, any
minor departure from the provisions of the specification shall be disclosed at the time of tendering
in the Non-Compliance Schedule in this document.

6.8.2.11 Compliance With Regulations

All the equipment shall comply in all respects with the Laws of Guyana Governing the Importation
of Commercial Items and/or Goods.

The equipment and connections shall be designed and arranged to minimize the risk of fire and
any damage that might be caused in the event of a fire.

6.8.2.12 Quality Assurance, Inspection And Testing
6.8.2.12.1. General

To ensure that the supply and services are in accordance with the Specification herein, with the
regulations of Guyana and with relevant authorized international standards, the Proponent shall have
in place suitable Quality Assurance Programmes and Procedures to ensure that all activities are being
controlled and documented, as necessary.

The quality assurance arrangements shall conform to the relevant requirements of ISO 9001 or ISO
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9002, as deemed appropriate by the Purchaser and the Proponent.

The systems and procedures that the Proponent will use to ensure that the supply complies with the
specified requirements, shall be defined in the Proponent’s Quality Plan.

The Proponent shall operate systems that implement the following:

Hold Point “A stage in the material procurement or workmanship process beyond which work shall
not proceed without the documented approval of designated individuals or organisations.”

The Purchaser's written approval is required to authorise work to progress beyond the Hold Points
indicated in approved Quality Plans.

Notification Point “A stage in material procurement or workmanship process for which advance
notice of the activity is required to facilitate witness.”

If the Purchaser's representative does not attend after receiving documented notification in
accordance with the agreed procedures and with the correct period of notice, then work may proceed.

6.8.2.12.2. Quality Assurance System

Unless the Proponent’s Quality Assurance System has been audited and approved by the Purchaser,
a Quality Assurance System shall be submitted to the Purchaser for approval within a minimum of
One (1) month from the placement of order, or such other period as shall be agreed with the
Purchaser. The Quality Assurance System shall provide a description of the Quality Control System
for the supply and shall, unless advised otherwise, shall include, but not limited to the following
details:

1. The structure of the organisation;

2. The duties and responsibilities assigned to staff to ensure quality of work;

w

The system for purchasing, taking delivery and verification of the specifications of raw
materials;

The system for ensuring the quality of workmanship;
The system for control of documentation;

The system for the retention of records; and
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The arrangement for the Proponent’s internal auditing.
6.8.2.12.3. Quality Plans

The Quality Plans shall set out the activities in a logical sequence and, unless advised otherwise, shall
include, but not limited to the following:

1. An outline of the proposed programme sequence;
2. The duties and responsibilities assigned to staff ensuring the quality of work;

3. Hold and notification points;
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Submission of engineering documents required by the specification;
The inspection of materials and components on receipt;
Reference to the Supplier’s procedures appropriate to each activity;

Inspection during fabrication and assembly; and
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Final inspection and test.
6.8.2.12.4. Inspection And Testing

The Manufacturer/Proponent shall afford the Purchaser without charge, all reasonable facilities to
assure that the equipment being furnished are in accordance with the specifications herein.

The Purchaser reserves the right to reject an item of the equipment if the test results do not comply
with the values specified herein.

Tests, including any retests required, shall be carried out by the Supplier at no extra charge, at the
manufacturer's works.

Full details of the proposed methods of testing, including connection diagrams, shall be submitted to
the Purchaser by the Supplier for approval, at least one month before testing.

All costs in connection with the testing, including any necessary re-testing, shall be borne by the
Manufacturer/Proponent.

Any cost incurred by the Purchaser in connection with inspection and re-testing as a result of the
failure of the busbar or any of its components under test or damage during transport or offloading
shall be to the account of the Proponent.

The Proponent shall submit to the Purchaser three signed copies of the test certificates, giving the
results of the tests as required. No materials shall be dispatched until the test certificates have been
received by the Purchaser and the Proponent has been informed that they are acceptable.

The test certificates must show the actual values obtained from the tests, in the units used in this
specification, and not merely confirm that the requirements have been met.

No inspection or lack of inspection or approval by the Purchaser’s Representative of equipment or
materials whether supplied by the Proponent or a Sub-Proponent, shall relieve the Proponent from
his/her liability to complete the contracted works in accordance with the contract would
exonerate him/her from any of his/her guarantees.

6.8.2.13 Non-Compliance Schedule

On this schedule, the Proponent shall provide a list of non-compliance with this specification,
documenting the effects that such non-compliance is likely to have on the equipment/component
life span and operating characteristics. Each non-compliance shall be referred to the relevant
specification clause.
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Clause No.

Non-Compliance
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6.8.2.14 Technical Data Schedule For 72.5 kV Busbars
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For submission(s) to be evaluated, Bidder MUST complete the form below.

Description Unit GPL Bidder
Maximum design voltage kV 72.5
Nominal Operating Voltage kV 69
Continuous Current A 2,000
Outer diameter mm 80
Impulse withstand voltage kV 350
1 minute Power Frequency Withstand Voltage KV 160
(dry)
10 seconds Power Frequency Withstand Voltage KV 140
(wet)
Creepage Distance (minimum) line to line mm/kV 25
Creepage Distance (minimum) line to ground mm/kV 44
Busbar
outdoor, air
Type of busbar insulated,
round tubular
type
Aluminium
Material alloy
Insulators
single post-
Type of insulator type apparatus
insulators
Material Polymer
chocolate
Colour
brown
malleable
aluminium or
Fittings hot-dipped
galvanized
cast-iron
Installation/Service Conditions
Maximum ambient air temperature °C 40
Maximum daily average ambient air temperature °C 34
Minimum ambient temperature °C 18
Continuous operating temperature °C 90
Maximum relative humidity % 99.9
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6.8.2.15 Shipping

The Manufacturer/Proponent shall prepare the busbar for shipping in such a manner as to protect
from them from damage or deterioration during shipping and storage, and shall be responsible for,
and make good, any and all damage due to improper preparation for loading, shipment, and
storage.

The busbar shall be shipped securely banded with a steel strap or approved synthetic strap to a
pallet. The pallet shall be constructed to accept two fixed 195 mm forks spaced either 65mm or
320 mm apart. At least 90 mm clearance shall be provided under each pallet and the bottom of the
pallet must not be fully covered in order to facilitate the use of pallet jacks.

6.8.3 DISCONNECT SWITCH WITH EARTHING SWITCH

6.8.3.1 SCOPE

This specification covers the design, engineering, manufacture, testing, supply and performance
requirements of 72.5 kV Class Disconnect Switch with Earthing Switch for use in distribution
substations within the power system of Guyana Power & Light, Inc.

6.8.3.2 APPLICABLE STANDARDS

Except where mentioned by this specification, the 72.5 kV Class disconnect switch with earthing
switch shall be designed, manufactured and tested in accordance with the latest editions of the
following standards (

Item No. | ANSI/IEC Standards Title
1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 IEC 62271 High-voltage switchgear and controlgear
3 IEEE C57.13 Requirements for Current Transformers
4 IEEE C37.04 IEEE Standard for Ratings and Requirements for AC High-
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Voltage Circuit Breakers with Rated Maximum Voltage

Above 1000 V

Table 1). The bidder may propose alternative standards, but shall demonstrate that they give a
degree of quality and performance equivalent to or better than the referenced standards herein.

Acceptability of an alternative standard is at the discretion of the Purchaser.

The Bidder shall furnish a copy of the alternative standard proposed along with the bid. If the
alternative standard is not written in the English Language, a certified English Language translated
version of the original standard shall be submitted with the bid.

Table 1: Applicable Standards

Item No. | ANSI/IEC Standards | Title
1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 IEC 62271 High-voltage switchgear and controlgear
3 IEEE C57.13 Requirements for Current Transformers
IEEE Standard for Ratings and Requirements for AC High-Voltage
4 IEEE C37.04
Circuit Breakers with Rated Maximum Voltage Above 1000 V

In case of conflict, the order of precedence shall be:

e This Technical Specification

e [EEE or IEC Standards
6.8.3.3 INSTALLATION/SERVICE CONDITIONS

The installation conditions of the 72.5 kV Class disconnect switch with earthing switch shall be as

follows:

1. Maximum altitude above mean sea level less than 1,000 m;
2. Maximum ambient air temperature 400C;

3. Maximum daily average ambient air temperature 340C;

4. Minimum ambient temperature 189C; and
5. Maximum relative humidity 99.9%.
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All outdoor materials, components and equipment shall be designed and protected for use in
exposed, heavily polluted and salty, corrosive and humid tropical coastal atmospheric conditions.

6.8.3.4 ELECTRICAL SYSTEM CONDITIONS

The 72.5 kV Class disconnect switch with earthing switch shall be suitable for installation within
GPL’s Power System, which has the following characteristics as shown in

Table 2.

Table 2 : Characteristics of GPL’s Power System

Nominal System Voltage, Frequency High Voltage (HV)
69 kV, 60 Hz, 3¢-3-wire, Wye

and Phase Side
Voltage Class - High Voltage Side 72.5kV
Short circuit withstand Capability As per IEEE C37.04

Insulation Level

Basic Insulation Level (BIL) 350 kV for 69 kV side (High Voltage Level)

Power Frequency withstand level - Dry
160 kV for 69 kV side (High Voltage Level)
1 Minute

Power Frequency withstand level - Wet

140 kV for 69 kV side (High Voltage Level)
10 Seconds

25 mm/KkV for line-to-line and 44 mm/KkV for line-to-
Creepage Distance (minimum) ground for both 69 kV side (High Voltage Level) and
13.8 kV side (Medium Voltage Level).

System Grounding

Neutral Grounding High Voltage Side Wye - Solidly Grounded.

6.8.3.5 TYPE OF DISCONNECT SWITCH WITH EARTHING
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SWITCH

The disconnect switch with earthing switch shall be outdoor, vertical break, air insulated type
rated at 72.5 kV maximum.

A.

A.

6.8.3.5.1. RATINGS
6.8.3.5.1.1 ELECTRICAL RATING

The disconnect switch with earthing switch ratings shall be based on “constant kA”
ratings and ANSI/IEEE C37.04 and IEC 62271.

e Interrupting class: 40 kA;
e Maximum design voltage: 72.5 kV;
e Nominal Operating Voltage: 69 kV;
¢ Impulse withstand voltage: 350 kV;
e Power frequency withstand voltage: 160 kV;
e Interrupting current (I) at maximum design voltage: 40 kA;
e Voltage range factor (K): 1.0;
e Short time withstand current (3s): 40 kA; and
e Peak withstand current: 160 kA peak.
Disconnect switch rated opening and closing time: < 6 sec; and

Disconnect switch continuous current 1200 A.
6.8.3.5.1.2 AUXILIARY POWER SUPPLY

The disconnect switch with earthing switch including all controls and signalling etc.
shall operate with 125VDC.

The disconnect switch with earthing switch lighting and heating shall operate with
220VAC.

6.8.3.6 DISCONNECT SWITCH WITH EARTHING SWITCH
CONSTRUCTION

DISCONNECTOR

1. The disconnector shall be a slow-speed, two column, horizontally rotating type, gang
operated switch which incorporates a motor operating mechanism and can also be
operated manually;

2. The live parts shall be made of hard drawn silver-plated copper;
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3. All insulators shall be polymer type insulators;

4. The insulator bearings shall be heavy duty, double row ball bearings, shall be
exceptionally rigid and rotate with very little resistance. The bearings shall be
factory lubricated and sealed stainless steel making them completely maintenance
free;

5. Position stops shall be provided for individual pole adjustments allowing maximum
synchronization of the three-phase assembly;

6. Grading ring shall be included at stationary contacts to improve electric field
distribution and to effectively avoid corona;

7. A protection mechanism shall be included to avoid potential damages caused by
electric arc during open and close operation; and

8. Mechanical and electric interlock available between disconnector and earthing
switch.

B. EARTHING SWITCH

1. The switch shall be a gang operated switch which incorporates a motor operating
mechanism and can also be manually operated;

2. The earthing switch shall be made of materials similar to that of the disconnect
switch;

3. The live parts shall be made of hard drawn silver-plated copper;

4. The insulator bearings shall be heavy duty, double row ball bearings, shall be
exceptionally rigid and rotate with very little resistance. The bearings shall be
factory lubricated and sealed stainless steel making them completely maintenance
free; and

5. Mechanical and electric interlock available between disconnector and earthing
switch.

C. MOTOR OPERATING MECHANISM

The motor operation mechanism of disconnector switch and earthing switch shall be
composed of the gear unit with motor, transmission mechanism, microswitch and
auxiliary switches.

1. The mechanism shall be easy to adjust, small in size, lightweight, and compact;

2. The housing shall be constructed from stainless steel riveted and welding to provide
corrosion-proofing as well as water and dustproofing;

3. Interlock units shall be capable of multi-interlock functions at the same time;
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4. Worm gear mechanisms shall allow operation to be done reliably, smoothly, and
with low noise;

5. The mechanism shall be completely finished and pre-adjusted to simplify
installation and commissioning;

6. The unit shall contain IEC tested auxiliary switch with highest endurance class for
greatest reliability; and

7. The operating mechanism can also be operated manually. For this purpose, a hand
crank is easily accessible from the side and can be operated with little effort.

CONTROL CIRCUIT

The control circuits shall operate with 125VDC. It shall cause the energization of the
control mechanism, switch position statuses and facilitate alarms. The control circuit
shall be capable of establishing an electrical interlock between disconnect switch and
earthing switch in addition to interlock with adjacent circuit breakers.

INSULATING MEDIUM

The insulating medium for the disconnect switch shall be air.

HOUSING FOR DISCONNECT AND EARTHING SWITCH CONTROLS

The cabinet shall be constructed with corrosion resistant material otherwise a suitable
protective coating shall be applied to withstand service conditions in section 3 above
for the life of the equipment;

The cabinet shall be weatherproof;

The cabinet shall have internal lights and thermostatically controlled space heaters and
sized to prevent condensation;

Louvers equipped with screens and filters, arranged to permit air circulation while
excluding exterior dust and rodents;

Access doors with outside padlocking provisions;

One duplex receptacle with integral ground fault protection;
Thermostatically controlled exhaust fan;

Protection degree of cabinet shall be IP64 in accordance with IEC 60529;

Cable entry shall be at the bottom and have an appropriate metal plate with cable
protecting glands; and
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10. Cabinet shall house the open, close, local/remote control switches; connection
terminals, disconnect switch and earth switch incoming power LV supply overload
protection; control mechanism etc.

G. SUPPORTS

The supporting frame, pedestal and all exposed iron and steel parts of the disconnect switch
with earthing switch shall be hot dip galvanized to provide excellent anti-corrosion
capability and tolerate service conditions as stated in section 3 above.

6.8.3.7 ACCESSORIES

1. Heater to prevent condensation;

2. 220VAC receptacle;

3. Mechanical operating counter;

4. Cabinet lighting;

5. Auxiliary switches mounted to operating mechanism;

6. Hand crank for manual operation of control mechanism;
7. Local/Remote switch; and

8. Open/Close switches.
6.8.3.8 RATING AND CONNECTION PLATE

Each switchgear shall be provided with anodized aluminium laser engraved nameplate. Additionally,
bidders shall ensure that the following attributes are indicated on the aforementioned nameplate:

1. Serial number;
. Standard to which it is manufactured and tested;
Rated voltage;
Rated currents in A;

. Power frequency withstand voltage in kV;

2
3
4
5
6. Lightning impulse withstand voltage;
7. Short time withstand current;

8. Peak withstand current;

9. Rated frequency;

10. Continuous ambient temperature at which ratings apply in °C (40); and
11. Name of the purchaser (Property of Guyana Power & Light Inc.)

Colours shall be permanent and free from fading. All labels and plates shall be of non-corrosive
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material.

6.8.3.9 SURFACE TREATMENT

The 72.5 kV disconnect switch with earthing switch shall be made of an appropriate material or
coated or treated to provide a durable finish which offers good corrosion protection,
chemical/solvent resistance, and weathering to withstand the service conditions as indicated in
section 3 above. In addition, the finish shall be highly resistant to discoloration and scratches. If
paint or other coating is used, the disconnect switch with earthing switch exterior shall be painted
in ANSI grey colour and have a uniform appearance.

6.8.3.10 DRAWINGS

The supplier shall submit drawings for approval within 5 working days after notification of
contract award.

6.8.3.11 TESTS

Supplier shall test and submit certified test reports in accordance with IEC 62271.

6.8.3.12 COMPLIANCE WITH SPECIFICATION

The 72.5 kV disconnect switch with earthing switch shall comply in all respects with the
requirements of this specification. However, any minor departure from the provisions of the
specification shall be disclosed at the time of tendering in the Non-Compliance Schedule in this
document.

6.8.3.13 COMPLIANCE WITH REGULATIONS

All the equipment shall comply in all respects with the Laws of Guyana Governing the Importation
of Commercial Items and/or Goods.

The equipment and connections shall be designed and arranged to minimize the risk of fire and
any damage that might be caused in the event of a fire.

6.8.3.14 QUALITY ASSURANCE, INSPECTION AND TESTING
6.8.3.14.1. GENERAL

To ensure that the supply and services are in accordance with the Specification herein, with the
regulations of Guyana and with relevant authorized international standards, the Proponent shall have
in place suitable Quality Assurance Programmes and Procedures to ensure that all activities are being
controlled and documented, as necessary.

The quality assurance arrangements shall conform to the relevant requirements of ISO 9001 or ISO
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9002, as deemed appropriate by the Purchaser and the Proponent.

The systems and procedures that the Proponent will use to ensure that the supply complies with the
specified requirements, shall be defined in the Proponent’s Quality Plan.

The Proponent shall operate systems that implement the following:

Hold Point “A stage in the material procurement or workmanship process beyond which work shall
not proceed without the documented approval of designated individuals or organisations.”

The Purchaser's written approval is required to authorise work to progress beyond the Hold Points
indicated in approved activity in Quality Plans.

Notification Point “A stage in material procurement or workmanship process for which advance
notice of the activity is required to facilitate witness.”

If the Purchaser's representative does not attend after receiving documented notification in
accordance with the agreed procedures and with the correct period of notice, then work may proceed.

6.8.3.14.2. QUALITY ASSURANCE SYSTEM

Unless the Proponent’s Quality Assurance System has been audited and approved by the Purchaser,
a Quality Assurance System shall be submitted to the Purchaser for approval within a minimum of
One (1) month from the placement of order, or such other period as shall be agreed with the
Purchaser. The Quality Assurance System shall provide a description of the Quality Control System
for the supply and shall, unless advised otherwise, shall include, but not limited to the following
details:

1. The structure of the organisation;
2. The duties and responsibilities assigned to staff to ensure quality of work;

3. The system for purchasing, taking delivery and verification of the specifications of raw
materials;

The system for ensuring the quality of workmanship
The system for control of documentation;

The system for the retention of records; and
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The arrangement for the Proponent’s internal auditing.
6.8.3.14.3 QUALITY PLANS

The Quality Plans shall set out the activities in a logical sequence and, unless advised otherwise, shall
include, but limited to the following:

1. An outline of the proposed programme sequence;
2. The duties and responsibilities assigned to staff ensuring the quality of work;

3. Hold and notification points;
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Submission of engineering documents required by the specification;
The inspection of materials and components on receipt;
Reference to the Supplier’s procedures appropriate to each activity;

Inspection during fabrication and assembly; and
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Final inspection and test.
6.8.3.14.4 INSPECTION AND TESTING

The Manufacturer/Proponent shall afford the Purchaser without charge, all reasonable facilities to
assure that the equipment being furnished are in accordance with the specifications herein.

The Purchaser reserves the right to reject an item of the equipment if the test results do not comply
with the values specified herein.

Tests, including any retests required, shall be carried out by the Supplier at no extra charge, at the
manufacturer's works.

Full details of the proposed methods of testing, including connection diagrams, shall be submitted to
the Purchaser by the Supplier for approval, at least one month before testing.

All costs in connection with the testing, including any necessary re-testing, shall be borne by the
Manufacturer/Proponent.

Any cost incurred by the Purchaser in connection with inspection and re-testing as a result of the
failure of the 72.5 kV Class disconnect switch with earthing switch or any of its components under
test or damage during transport or offloading shall be to the account of the Proponent.

The Proponent shall submit to the Purchaser three signed copies of the test certificates, giving the
results of the tests as required. No materials shall be dispatched until the test certificates have been
received by the Purchaser and the Proponent has been informed that they are acceptable.

The test certificates must show the actual values obtained from the tests, in the units used in this
specification, and not merely confirm that the requirements have been met.

No inspection or lack of inspection or approval by the Purchaser’s Representative of equipment or
materials whether supplied by the Proponent or a Sub-Proponent, shall relieve the Proponent from
his/her liability to complete the contracted works in accordance with the contract would
exonerate him/her from any of his/her guarantees.
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6.8.3.15 NON-COMPLIANCE SCHEDULE

On this schedule, the Proponent shall provide a list of non-compliance with this specification,
documenting the effects that such non-compliance is likely to have on the equipment/component
life span and operating characteristics. Each non-compliance shall be referred to the relevant
specification clause.

Clause No. Non-Compliance
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6.83.16 TECHNICAL DATA SCHEDULE FOR 72.5

KV CLASS

DISCONNECT SWITCH WITH EARTHING SWITCH

For submission(s) to be evaluated, Proponent MUST complete the form below.

Description Unit GPL Bidder
Maximum design voltage kV 72.5
Nominal Operating Voltage kV 69
Rated Frequency Hz 60
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Description Unit GPL Bidder

Continuous Current A 1,200
Impulse withstand voltage kV 350
1 minute Power Frequency Withstand Voltage (dry) kV 160
10 seconds Power Frequency Withstand Voltage (wet) kV 140
Voltage range factor (K) 1
Interrupting current at maximum design voltage kA 40
Short time withstand Current kA 40
Protection degree of cabinet IP64
Disconnect switch rated opening and closing time sec <6
Creepage Distance (minimum) line to line mm/kV 25
Creepage Distance (minimum) line to ground mm/kV 44

Auxiliary Power Supply
Operating control voltage Ve 125
AC control voltage Vac 220

Disconnect Switch with Earthing Switch

Slow-speed, two column, horizontally rotating type, gang
operated switch which incorporates a motor operating Yes/No Yes

mechanism and can also be operated manually.

Material for live parts

hard drawn silver-

plated copper
Insulator type Polymer
Insulating medium for the disconnect switch Air

Installation/Service Conditions (Equipment must b

e able to operate in these

conditions)
Maximum ambient air temperature °C 40
Maximum daily average ambient air temperature oC 34
Minimum ambient temperature °C 18
Maximum relative humidity % 99.9

Dimension
Length mm
Width mm
Height mm

Accessory
Heater Yes/No Yes
220 VAC receptacle Yes/No Yes
Mechanical operating counter Yes/No Yes
Cabinet lighting Yes/No Yes
Auxiliary switches Yes/No Yes
Hand crank Yes/No Yes
Local/Remote switch Yes/No Yes
Open/Close switches Yes/No Yes

6.8.3.17 SHIPPING
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The Manufacturer/Proponent shall prepare the 72.5 kV Class disconnect switch with earthing switch
for shipping in such a manner as to protect them from damage or deterioration during shipping and
storage, and shall be responsible for, and make good, any and all damage due to improper preparation
for loading, shipment, and storage.

The 72.5 kV Class disconnect switch with earthing switch shall be shipped securely banded with a
steel strap or approved synthetic strap to a pallet. The pallet shall be constructed to accept two fixed
195 mm forks spaced either 65mm or 320 mm apart. At least 90 mm clearance shall be provided
under each pallet and the bottom of the pallet must not be fully covered in order to facilitate the use
of pallet jacks.

6.8.4 72.5KV CLASS OUTDOOR THREE PHASE POTENTIAL TRANSFORMER
(PT)

6.8.4.1 SCOPE

This technical specification specifies the minimum technical requirements for the design,
engineering, manufacture, inspection, testing, supply and performance requirements of gas filled
72.5 kV Class Outdoor Three Phase Potential Transformer (PT) to be used in substations within
the Guyana Power & Light Inc (GPL).

6.8.4.2 APPLICABLE STANDARDS

Except where modified by this specification, the 72.5 kV Class outdoor three-phase PT shall be
designed, manufactured and tested in accordance with the latest revision/amendment of the
standards in

Item No. | ANSI/IEC Standards Title
1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 IEC 62271 High-voltage switchgear and controlgear
3 IEEE C57.13 Requirements for Current Transformers
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IEEE Standard for Ratings and Requirements for AC High-
4 IEEE C37.04 Voltage Circuit Breakers with Rated Maximum Voltage
Above 1000V

Table 1. The bidder may propose alternative standards, but shall demonstrate that these subsitute
standards give a degree of quality and performance equivalent to or better than the referenced
standards herein.

Acceptability of an alternative standard is at the discretion of the Purchaser.

The Bidder shall furnish a copy of the alternative standard proposed along with the bid. If the
alternative standard is not written in English Language, a certified English Language translated
version of the original standard shall be submitted with the bid.

Table 3: Applicable Standards

I,tle;n ANSI/IEC Standards Title
1 IEC 60137 Insulated bushings for alternating voltages above 1000 V

Instrument Transformers, Part 3: Additional Requirements for Inductive

2 IEC 61869-3 Voltage Transformers

Hollow pressurized and unpressurized ceramic and glass insulators for use

3 IEC 62155 in electrical equipment with rated voltages greater than 1000 V

4 IEC 60529 Degree of Protection Provided By Enclosures

5 IEEE C57.13 IEEE Standard Requirements for Instrument Transformers

5 IEC 60376 Specification of technical grade sulfur hexafluoride (SF6) for use in

electrical equipment

In case of conflict, the order of precedence shall be:
e This Technical Specification
e [EEE or IEC Standards
6.8.4.3 INSTALLATION/ SERVICE CONDITIONS

The installation conditions of the 72.5 kV Potential Transformer shall be as follows:

1. Maximum altitude above mean sea level <1,000 m;
2. Maximum ambient air temperature 40°C;

3. Maximum daily average ambient air temperature 34°C;

4. Minimum ambient temperature 18°C; and

5. Maximum relative humidity 99.9%.
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All outdoor materials, components and equipment shall be designed and protected for use in exposed,
heavily polluted and salty, corrosive and humid tropical coastal atmospheric conditions.

6.8.4.4 ELECTRICAL SYSTEM CONDITIONS

The PT shall be suitable for installation within GPL’s Power System, which has the following
characteristics as shown in

Table 2.

Table 4: Characteristics of GPL’s Power System

Nominal System Voltage, Frequency and ) ) )
High Voltage (HV) Side = 69 kV, 60 Hz, 3¢p-3-wire, Wye
Phase
Voltage Class — High Voltage Side 72.5kV

Short circuit withstand Capability As per IEEE C37.04

Insulation Level
Basic Insulation Level (BIL) 350 kV for 69 kV side (High Voltage Level)

Power Frequency withstand level — Dry 1 . .
Minut 160 kV for 69 kV side (High Voltage Level)
inute

Power Frequency withstand level — Wet 10 ) .
S g 140 kV for 69 kV side (High Voltage Level)
econds

25 mm/kV for line-to-line and 44 mm/kV for line-to-ground for
Creepage Distance (minimum) both 69 kV side (High Voltage Level) and 13.8 kV side (Medium
Voltage Level).

System Grounding

Wye - Solidly Grounded.

Neutral Grounding High Voltage Side (at the substation power transformer)

6.8.4.5 RATINGS
6.8.45.1 ELECTRICAL RATING

The Three-phase Potential Transformer shall be based on the IEC 61869-3.

e Rated voltage ratio: j—;/ %/ 0'—\/1;/0.12 kV;

e Rated frequency: 60 Hz;

e Phase: single phase [Three (3) single phase
PTs are required for this purpose.];

e Equipment class: outdoor;

e Rated insulation level: 72.5/160/350 kV;

e Altitude: 1,000 m;
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e Rated pressure: 0.4 MPa (20°C);
e Minimum operating pressure: 0.35 MPa (20°C);
e Rated voltage factor/time: 1.2, Continuously; 1.5,30s;
e Secondary connection terminal: la-1n, 2a-2n, da-dn;
e Rated secondary voltage: %% ,120V;
e Accuracy class: 0.2, 0.5, 3P;
e Rated output VA: 30, 50, 100;
e PT connection shall be three phase.
6.8.4.6 DESIGN AND CONSTRUCTION REQUIREMENTS

The design features and construction details of the Potential Transformer shall be in accordance
with the requirement as stipulated hereunder:

6.8.4.6.1 CONSTRUCTION
I. General

The PT shall be complete in all respects and shall conform to the modern industry standard
practice of design and manufacture. It shall be electromagnetic, outdoor type, gas filled, self-
cooled, having shaded silicon rubber or porcelain insulated type bushing (filled with gas) as per
IEC 60137, suitable for operation under the service conditions without protection from sun, rain,
and dust in a saline, marine, and coastal environment. The maximum temperature rise at 1.1
times rated primary voltages, rated frequency, and rated burden, will be within the limits of
relevant ANSI/IEC, considering ambient temperature of 402Celsius for design purpose. No
patching, plugging, shimming or other such means of overcoming defects, discrepancies or errors
will be accepted.

The PT shall be capable of withstanding line discharge effect and the ferro resonance effects. The
PT will be suitable for up-right mounting on a steel structure to support three phase PTs.
Necessary flanges, bolts, clamps fittings etc. for the base of the PT are within the scope of the
supplier. It shall be completed with all accessories like primary terminals, terminal connectors,
weatherproof terminal box for secondary connection, lifting lugs, grounding terminals, pressure
relief device and name plate, etc.

The PT shall be gas filled type provided with class A insulation. It shall be of hermetically sealed
type construction to prevent air & moisture from entering the tank. The lower part of the PT shall
consist of a steel tank with secondary terminal compartment, ground terminal (on the case or on
the mounting base). The upper part of the transformer shall consist of a porcelain housing, top
cap and cover assembly with a primary terminal, an expansion tank and gas filled indicator. The
transformer shall be supplied with lifting lugs. The core of the PT shall be high grade non-aging,
silicon laminated steel of low hysteresis loss and high permeability to ensure high accuracy at
both normal and over voltages conforming with the relevant standards.
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The PT characteristics shall be such as to provide satisfactory performance for burdens ranging
from at least 25% to 100% of rated burden over a range of at least 5% to 100% & 190% rated
voltage in case of protective cores and a voltage range of 80% to 120% (0.8 pf lagging) in case of
measuring cores. The PT secondary terminals shall be brought out through fuse of suitable rating
in a weatherproof terminal box for easy access. The primary neutral to be earthed through a
detachable link separately in the secondary terminal box having a partition from the secondary
terminals.

The PT stud sizes shall be as follows:

e Primary Terminal: Primary Stud of the PT will be of plain solid round with Tin Plated
Electrolytic Copper having minimum Diameter of 16 mm (negative tolerance is not
allowed) and minimum outside length of 80 mm.

e Secondary Terminal: M8 type with 70 mm long nickel-plated brass with suitable size along
nuts & washers.

II. Bushing

The outdoor insulator housing shall be electrical grade, wet processed porcelain of brown colour
conforming to IEC 60137 standard, or silicon rubber as mentioned above in the general
construction. Cast metal end caps for the bushing shall be of high strength & made of brass. They
shall have smooth surface to prevent discharge taking place between the metal parts and
porcelain/silicon rubber as a result of ionisation.

The primary terminals shall be complete with suitable rigid type terminal connector. Each of the
bushing/hollow insulator shall have creepage distance for specified voltage class.

III. SF6 Insulating Gas System

The PT shall be filled with SF6 gas that conforms to IEC 60376. The PT shall be equipped to use
SF6 gas and be compliant with IEC 61869-3. A SF6 monitoring system shall be included which
ensures that the gas density is above the required level for safe operation of the PT. If the gas
density falls below the safe setpoint the PT an alarm must be triggered. In addition, a warning
alarm shall be incorporated to indicate a low gas level which may be due to a possible leak. The gas
leakage rate shall not be >0.5% per year. The PT unit shall allow filling of SF6 gas through an
appropriate filling valve. It shall also allow complete system gas monitoring with temperature
compensation.

IV. Terminal Connectors

The primary terminal connector shall be made of Aluminium alloy. All castings of connectors
shall be free from blow holes, surface blisters, cracks, and cavities. All sharp edges or corners
shall be rounded off. No part of the connectors shall be less than 10 mm thick. All ferrous parts
shall be hot dip galvanised.

Bi-metallic strips and sleeves, if require, shall be provided loose of about 2 mm thickness as a
part of the connector along with suitable nuts bolts & washers. All current carrying parts of the
connectors shall have a minimum contact resistance.
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V. Secondary Terminal Box

All secondary terminals shall be brought out in a compartment on one side of the PT for easy
access. The exterior of this terminal box shall be hot dip galvanized. The secondary terminal box
shall be provided with a removable cable gland plate at the bottom for mounting cable glands of
steel wire armoured, PVC insulated PVC sheathed, stranded copper conductor cables.

The terminal box shall be provided with a detachable cover plate in front so as to have easy
access of secondary terminals. The cover shall have a sealing arrangement and shall be suitable
to prevent ingression of moisture and rainwater. The sealing arrangement shall be done by
drilling holes in the tightening bolts of the cover. The degree of protection shall be not less than
[P-65. All terminals shall be clearly marked with identification number to facilitate connection to
external wiring with sufficient space in between.

VI. Accessories
SF6 first filling cylinder;
Adapter fittings for SF6 filling;

Service hose for SF6 filling; and

W o

Corrosion resistant legs.
6.8.4.7 GROUNDING TERMINALS

Two grounding terminals on diagonally opposite sides shall be provided. The two grounding
terminals shall comprise of an isometric bolt and nut, which shall be non-ferrous material and it
shall include a spring washer and a lock washer.

The HV Neutral Terminal earthing and body earthing should be marked distinctly and be
physically well separated. The terminal of high voltage winding intended to be earthed shall be
brought out through a bushing, insulated from case or frame to be earthed by a separate
arrangement.

6.8.4.8 MOTORIZED THREE PHASE DISCONNECT

[t is required that the three phase PT comes with a motorized three phase disconnect switch
system, two column, horizontally rotating type, that will allow for Local and Remote connection
and disconnection of these when required. The control voltage for the motorized circuit should
be 125 VDC. Indications lights showing status of operation together with local selector switches
should be included in a panel on the motorized unit.

6.8.4.9 SURGE ARRESTER (72.5 kV CLASS) WITH SURGE COUNTER

Surge arresters, gapless, metal-oxide type, shall be provided for each phase of the three phase PT
and shall be suitable for mounting on the steel structure that will support the three phase PTs
and motorized three phase disconnect switch system. The Arresters shall be designed per IEC
60099-4 or ANSI C62.11 standard. The surge arresters must be of either plug-in construction or
the disconnecting-link type to provide disconnecting means for system dielectric tests. The surge
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arrestor ground connection must be insulated from the enclosure in order to permit monitoring
of the leakage current.

The surge arresters shall be fitted with non-resettable surge counter having five-digit cyclometer
dial capable of registering up to 5 discharges per second, leakage current monitor having a scale
range of 0-50 mA and bypass shunt to establish continuity to ground from the surge arrester
ground terminal.

6.8.4.10 PAINTING

The PT tank wherever applicable, along with top metallic shall be either hot dip galvanized or
painted to provide a durable finish which offers good corrosion protection, chemical/ solvent
resistance, and weathering to withstand the service conditions as indicated in this document. All
steel surfaces shall be cleaned by sand blasting or chemical process as required to produce a
smooth surface, free of scale, grease, and dirt.

External surfaces shall be given a coat of high quality red or yellow chromate primer and the
finish (two coats of synthetic enamel paints) shall be highly resistant to discoloration and
scratches. If paint or other coating is used the exterior shall be painted in ANSI grey colour and
have a uniform appearance. The paints shall not scale off or crinkle or be removed by abrasion
due to normal handling.

6.8.4.11 RATING PLATE / NAME PLATE PARTICULARS

The name plate shall be fixed to a non-detachable portion of the PT. Each PT shall be provided with
anodized aluminium laser engraved nameplate. Additionally, bidders shall ensure that the following
attributes are indicated on the nameplate:

1. Name of the manufacturer;

Serial number;

Year of manufacturer;

Standard to which it is manufactured and tested;
Electrical diagram of PT;

Ratio, Class, Burden, HSV etc;

Rated voltage ratio;

Rated frequency;

© © N o U1 W N

Number of phase (single phase);

[
o

. Equipment class;

—_
—_

. Rated insulation level;

[
N

. Rated pressure;
13. Minimum operating pressure;

14. Rated voltage factor/ time;
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15. Secondary connection terminal;

16. Rated secondary voltage;

17. Accuracy class;

18. Rated output VA;

19. Continuous ambient temperature at which ratings apply in °C (40);
20. Gas weight;

21. Gross weight;

22. Name of the purchaser (Property of Guyana Power & Light Inc.); and
23. Any other information as deems necessary.

Colours shall be permanent and free from fading. All labels and plates shall be of non-corrosive
material.

The name plate diagram shall be submitted along with the drawing for approval.
6.8.4.12 DRAWINGS

The supplier shall submit drawings, all notes and legends of the drawings shall be furnished in
English and all dimensions shall be marked in metric units (SI units), for approval within 5
working days after notification of contract award.

The drawings must include the general outline dimension drawing of the Potential Transformer
furnishing front and side elevation top and bottom plan views, showing all accessories, mounting
arrangement on steel structures, spacing and size of the bolts, details of expansion chamber, total
and protective creepage distance of bushing, electrical diagram for primary and secondary
windings with polarity mark, technical arrangement for secondary terminal box, size of primary
terminals, grounding terminals and lifting lugs, quantity of insulating gas, net and shipping
weight, shipping dimension, fixing hole centre dimensions etc.

6.8.4.13 TESTS
Supplier shall test and submit certified test reports in accordance with IEC 62271.

Copies of the following type test report as per latest IEC, carried out within five (5) years, from
due date of tender, from an accredited and recognized test laboratory on tendered item of
identical design shall be submitted along with tender documents as pre-requisites failing which
their offer may not be technically acceptable.

a. High voltage Power frequency wet withstand voltage test.

b. Lightning impulse voltage withstand test

c. Temperature rise Test

d. Determination of error.
Each Type Test Report shall comply with the following information with Test results:

a. Complete identification, date, and serial #.

b. Method of application where applied, duration and interpretation of each Test.
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Supplier shall provide the magnetization curve.
6.8.4.13.1 TESTS AT FACTORY AND TEST CERTIFICATES

Each PT shall comply with the requirements of Type Tests & Routine Test as specified in the
relevant [EC 61869-3 standard. All routine test at manufacturer’s works on all PTs shall be
carried out and Test Reports are to be submitted.

6.8.4.14 COMPLIANCE WITH SPECIFICATION

The offer should comply in all respects with the requirements as per this Technical Specification
without any deviation. But any deviation felt necessary to improve performance, efficiency and
utility of the equipment must be disclosed at the time of tendering in the Non-Compliance
Schedule in this document, with reasons duly supported by documentary evidence. Such deviations
suggested may or may not be accepted by the GPL.

6.8.4.15 COMPLIANCE WITH REGULATIONS

All the equipment shall comply in all respects with the Laws of Guyana Governing the
Importation of Commercial Items and/ or Goods.

The equipment and connections shall be designed and arranged to minimize the risk of fire and
any damage that might be caused in the event of a fire.

6.8.4.16 QUALITY ASSURANCE, INSPECTION AND TESTING
6.8.4.16.1GENERAL

To ensure that the supply and services are in accordance with the Specification herein, with the
regulations of Guyana and with relevant authorized international standards, the Proponent shall
have in place suitable Quality Assurance Programmes and Procedures to ensure that all activities
are being controlled and documented as necessary.

The quality assurance arrangements shall conform to the relevant requirements of ISO 9001 or ISO
9002, as deemed appropriate by the Purchaser and the Proponent.

The systems and procedures that the Proponent will use to ensure that the supply complies with the
specified requirements, shall be defined in the Proponent’s Quality Plan.

The Proponent shall operate systems that implement the following:

Hold Point “A stage in the material procurement or workmanship process beyond which work shall
not proceed without the documented approval of designated individuals or organisations.”

The Purchaser's written approval is required to authorise work to progress beyond the Hold Points
indicated in approved Quality Plans.

Notification Point “A stage in material procurement or workmanship process for which advance
notice of the activity is required to facilitate witness.”

If the Purchaser's representative does not attend after receiving documented notification in
accordance with the agreed procedures and with the correct period of notice, then work may
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proceed.
6.8.4.16.2QUALITY ASSURANCE SYSTEM

Unless the Proponent’s Quality Assurance System has been audited and approved by the Purchaser,
a Quality Assurance System shall be submitted to the Purchaser for approval within a minimum of
One (1) month from the placement of order, or such other period as shall be agreed with the
Purchaser. The Quality Assurance System shall provide a description of the Quality Control System
for the supply and shall, unless advised otherwise, shall include, but not limited to the following
details:

1. The structure of the organisation;
2. The duties and responsibilities assigned to staff to ensure quality of work;

3. The system for purchasing, taking delivery and verification of the specifications of raw
materials;

4. The system for ensuring the quality of workmanship

5. The system for control of documentation;

6. The system for the retention of records; and

7. The arrangement for the Proponent’s internal auditing.
6.8.4.16.3QUALITY PLANS

The Quality Plans shall set out the activities in a logical sequence and, unless advised otherwise,
shall include, but limited to the following:

1. An outline of the proposed programme sequence;
The duties and responsibilities assigned to staff ensuring the quality of work;
. Hold and notification points;

. Submission of engineering documents required by the specification;

2.
3
4
5. The inspection of materials and components on receipt;
6. Reference to the Supplier’s procedures appropriate to each activity;
7. Inspection during fabrication and assembly; and
8. Final inspection and test.
6.8.4.17 SPARE PARTS AND SPECIAL TOOLS

Alist of spare parts (non-consumable items) and special tools necessary for commissioning,
operation, and maintenance, where the need for such is specified by the manufacturer under the
headings:

e Commissioning Spares; and

e Recommended Spares for 5 years.
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The cost of Recommended Spares parts will not be included in the total price for the purpose of bid
evaluation. Spare parts shall be delivered suitably packed and clearly identified as to what they
relate to and, where applicable, with a designation number corresponding to a drawing or
corresponding to the spare parts list in the Operation and Maintenance instructions.

Proponent shall provide a priced list of all special tools and apparatus required for erection,
commissioning, and maintenance of the equipment.

6.8.4.18 INSPECTION AND TESTING

The Manufacturer/Proponent shall afford the Purchaser without charge, all reasonable facilities to
assure that the equipment being furnished are in accordance with the specifications herein.

The Purchaser reserves the right to reject an item of the equipment if the test results do not comply
with the values specified herein.

Tests, including any retests required, shall be carried out by the Supplier at no extra charge, at the
manufacturer's works.

Full details of the proposed methods of testing, including connection diagrams, shall be submitted to
the Purchaser by the Supplier for approval, at least one month before testing.

All costs in connection with the testing, including any necessary re-testing, shall be borne by the
Manufacturer/ Proponent.

Any cost incurred by the Purchaser in connection with inspection and re-testing as a result of the
failure of the 72.5 kV PT or any of its components under test or damage during transport or
offloading shall be to the account of the Proponent.

The Proponent shall submit to the Purchaser three signed copies of the test certificates, giving the
results of the tests as required. No materials shall be dispatched until the test certificates have been
received by the Purchaser and the Proponent has been informed that they are acceptable.

The test certificates must show the actual values obtained from the tests, in the units used in this
specification, and not merely confirm that the requirements have been met.

No inspection or lack of inspection or approval by the Purchaser’s Representative of equipment
or materials whether supplied by the Proponent or a Sub-Proponent, shall relieve the Proponent
from his/ her liability to complete the contracted works in accordance with the contract would
exonerate him/ her from any of his/ her guarantees.
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6.8.4.19 NON-COMPLIANCE SCHEDULE

On this schedule, the Proponent shall provide a list of non-compliance with this specification, documenting the
effects that such non-compliance is likely to have on the equipment/ component life span and operating
characteristics. Each non-compliance shall be referred to the relevant specification clause.

Clause No. Non-Compliance
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6.8.4.20

TECHNICAL
TRANSFORMER

For submission(s) to be evaluated, Proponent MUST complete the entire form below.

DATA SCHEDULE FOR THREE PHASE POTENTIAL

Item

" ltem GPL Bidder
1 | Type Bidder to state
All outdoor materials, components and equipment
5 |are designed and protected for use in exposed, Yes
heavily polluted and salty, corrosive and humid
tropical coastal atmospheric conditions.
RATINGS
3 | Standard IEC 61869-3
4 | Rated Volt Rati 69/012/012/012kV
ated Voltage Ratio — —
V3© V3 3
5 | Rated Frequency 60 Hz
Single phase [Three (3) single
6 | Phase phase PTs are required for this
purpose.]
7 | Equipment Class Outdoor
8 | Rated Insulation Level 72.5/160/350 kV
9 | Altitude 1,000 m
10 | Rated Pressure 0.4 MPa (20°C)
11 | Minimum Operating Pressure 0.35 MPa (20°C)
12 | Rated Voltage Factor/Time 1.2, Continuously; 1.5, 30s
13 | Secondary Connection Terminal la-1n, 2a-2n, da-dn
14 | Rated Secondary Voltage 120V 120V 120V
V3 V3
15 | Accuracy Class 0.2,0.5, 3P
16 | Rated Output VA 30, 50, 100
17 | Insulating Gas SF6
18 | Gas Density Monitor Yes
19 | Gas Weight (kg) Bidder to state in kg
20 | Gross Weight (kg) Bidder to state in kg
21 | Manufacturer Bidder to state
DESIGN AND CONSTRUCTION
22 | Class of insulation Class A
23 | Min. protection degree of Secondary Terminal Box IP 65

267 |Page




69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

Itz&m Item GPL Bidder
The line PT characteristics shall be such as to
provide satisfactory performance for burdens
o4 ranging from 25% to 100% of rated burden over a Yes
range of 5% to 100% & 190% rated voltage in case
of protective cores and a voltage range of 80% to
120% (0.8 pf lagging) in case of measuring cores.
Primary Terminal: Primary Stud of the PT will be of
plain solid round with Tin Plated Electrolytic
25 | Copper having minimum Diameter of 16 mm Yes
(negative tolerance is not allowed) and minimum
outside length of 80 mm
Secondary Terminal: M8 type with 70 mm long
26 | nickel-plated brass with suitable size along nuts & Yes
washers.
27 | Motorized Three Phase Disconnect Yes
28 | Surge Arrester (72.5 kV Class) with Surge Counter Yes
Suitable for upright mounting on
29 | Suitability Steel Structure in outdoor Switch
yard
5 (five) years from the date of last
30 | Guarantee dispatch of any integral part of the
equipment.
Accessory
31 | SF6 firstfilling cylinder Yes
32 | Adapter fittings for SF6 filling Yes
33 | Service hose for SF6 filling Yes
34 | Corrosion resistant legs Yes
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6.8.4.21 SHIPPING
The Manufacturer/ Proponent shall prepare the Three-Phase Potential Transformer for shipping in such a

manner as to protect from them from damage or deterioration during shipping and storage, and shall be
responsible for, and make good, any and all damage due to improper preparation for loading, shipment, and

storage.

The Three-Phase Potential Transformer shall be shipped securely banded with a steel strap or approved
synthetic strap to a pallet. The pallet shall be constructed to accept two fixed 195 mm forks spaced either 65mm
or 320 mm apart. At least 90 mm clearance shall be provided under each pallet and the bottom of the pallet must

not be fully covered in order to facilitate the use of pallet jacks.

6.8.5 72.5 KV CLASS SINGLE PHASE POTENTIAL TRANSFORMER (PT)

6.8.5.1 SCOPE

This technical specification specifies the minimum technical requirements for the design, engineering,
manufacture, inspection, testing, supply and performance requirements of gas filled 72.5 kV Class Outdoor
Single Phase Potential Transformer (PT) to be used in substations within the Guyana Power & Light Inc (GPL).

6.8.5.2 APPLICABLE STANDARDS

Except where modified by this specification, the 72.5 kV Class outdoor single-phase PT shall
be designed, manufactured and tested in accordance with the latest revision/amendment of the
standards in

Table 1. The bidder may propose alternative standards, but shall demonstrate that these

subsitute standards give a degree of quality and performance equivalent to or better than the
Item No. | ANSI/IEC Standards Title

1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 IEC 62271 High-voltage switchgear and controlgear
3 IEEE C57.13 Requirements for Current Transformers

IEEE Standard for Ratings and Requirements for AC High-
4 IEEE C37.04 Voltage Circuit Breakers with Rated Maximum Voltage
Above 1000V

referenced standards herein.
Acceptability of an alternative standard is at the discretion of the Purchaser.
The Bidder shall furnish a copy of the alternative standard proposed along with the bid. If the
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alternative standard is not written in English Language, a certified English Language translated
version of the original standard shall be submitted with the bid.

Table 5: Applicable Standards

Iltem ANSI/IEC .
Title
No. Standards
1 IEC 60137 Insulated bushings for alternating voltages above 1000 V

Instrument Transformers, Part 3: Additional Requirements for

2 | IEC61869-3 Inductive Voltage Transformers

Hollow pressurized and unpressurized ceramic and glass insulators

3 IEC 62155 for use in electrical equipment with rated voltages greater than 1000
\%

4 IEC 60529 Degree of Protection Provided By Enclosures

5 IEEE C57.13 IEEE Standard Requirements for Instrument Transformers

Specification of technical grade sulfur hexafluoride (SF6) for use in

6 IEC 60376 . .
electrical equipment

In case of conflict, the order of precedence shall be:
e This Technical Specification

e |EEE or IEC Standards

6.8.5.3 INSTALLATION/ SERVICE CONDITIONS

The installation conditions of the 72.5 kV Potential Transformer shall be as follows:
6. Maximum altitude above mean sea level <1,000 m;
7. Maximum ambient air temperature 40°C;

8. Maximum daily average ambient air temperature 34°C;
9. Minimum ambient temperature 18°C; and

10. Maximum relative humidity 99.9%.
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All outdoor materials, components and equipment shall be designed and protected for use in exposed,
heavily polluted and salty, corrosive and humid tropical coastal atmospheric conditions.

6.8.5.4 ELECTRICAL SYSTEM CONDITIONS

The PT shall be suitable for installation within GPL’s Power System, which has the following
characteristics as shown in

Table 2.
Table 6: Characteristics of GPL’s Power System
Nominal System Voltage, High Voltage (HV) .
) 69 kV, 60 Hz, 3¢-3-wire, Wye
Frequency and Phase Side
Voltage Class — High Voltage Side @ 72.5 kV
Short circuit withstand Capability As per IEEE C37.04

Insulation Level
Basic Insulation Level (BIL) 350 kV for 69 kV side (High Voltage Level)

Power Frequency withstand level —

_ 160 kV for 69 kV side (High Voltage Level)
Dry 1 Minute

Power Frequency withstand level —

140 kV for 69 kV side (High Voltage Level)
Wet 10 Seconds

25 mm/kV for line-to-line and 44 mm/kV for line-to-
Creepage Distance (minimum) ground for both 69 kV side (High Voltage Level)
and 13.8 kV side (Medium Voltage Level).

System Grounding

Neutral Grounding High Voltage Side gf:e'sigtggz S):Vc;:'tr:j‘ig'rmer)
6.8.5.5 RATINGS

6.8.5.5.1 ELECTRICAL RATING

A. The Single-phase Potential Transformer shall be based on the IEC 61869-3.
e Rated voltage ratio: %% kV;
e Rated frequency: 60 Hz;
e Phase: single phase;
e Equipment class: outdoor;
e Rated insulation level: 72.5/160/350 kV;
e Altitude: 1,000 m;
e Rated pressure: 0.4 MPa (20°C);
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e Minimum operating pressure: 0.35 MPa (20°C);

e Rated voltage factor/time: 1.2, Continuously; 1.5, 30s;
e Secondary connection terminal: la-1n, 2a-2n, da-dn;

e Rated secondary voltage: 13(;‘/

e Accuracy class: 0.2, 0.5, 3P;

e Rated output VA: 30;

e PT connection shall be single phase line to ground.

6.8.5.6 DESIGN AND CONSTRUCTION REQUIREMENTS

The design features and construction details of the Potential Transformer shall be in accordance with the
requirement as stipulated hereunder:

6.8.5.6.1 CONSTRUCTION
6.8.5.6.1.1 General

The PT shall be complete in all respects and shall conform to the modern industry standard
practice of design and manufacture. It shall be electromagnetic, outdoor type, single phase, gas
filled, self-cooled, having shaded silicon rubber or porcelain insulated type bushing (filled with
gas) as per IEC 60137, suitable for operation under the service conditions without protection
from sun, rain, and dust in a saline, marine, and coastal environment. The maximum temperature
rise at 1.1 times rated primary voltages, rated frequency, and rated burden, will be within the
limits of relevant ANSI/IEC, considering ambient temperature of 402Celsius for design purpose.
No patching, plugging, shimming or other such means of overcoming defects, discrepancies or
errors will be accepted.

The PT shall be capable of withstanding line discharge effect and the ferro resonance effects. The
PT will be suitable for up-right mounting on a single steel structure. Necessary flanges, bolts,
clamps fittings etc. for the base of the PT are within the scope of the supplier. It shall be
completed with all accessories like primary terminals, terminal connectors, weatherproof
terminal box for secondary connection, lifting lugs, grounding terminals, pressure relief device
and name plate, etc.

The PT shall be gas filled type provided with class A insulation. It shall be of hermetically sealed
type construction to prevent air & moisture from entering the tank. The lower part of the PT shall
consist of a steel tank with secondary terminal compartment, ground terminal (on the case or on
the mounting base). The upper part of the transformer shall consist of a porcelain housing, top
cap and cover assembly with a primary terminal, an expansion tank and gas filled indicator. The
transformer shall be supplied with lifting lugs. The core of the PT shall be high grade non-aging,
silicon laminated steel of low hysteresis loss and high permeability to ensure high accuracy at
both normal and over voltages conforming with the relevant standards.
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The PT characteristics shall be such as to provide satisfactory performance for burdens ranging
from at least 25% to 100% of rated burden over a range of at least 5% to 100% & 190% rated
voltage in case of protective cores and a voltage range of 80% to 120% (0.8 pf lagging) in case of
measuring cores. The PT secondary terminals shall be brought out through fuse of suitable rating
in a weatherproof terminal box for easy access. The primary neutral to be earthed through a
detachable link separately in the secondary terminal box having a partition from the secondary
terminals.

The PT stud sizes shall be as follows:

Primary Terminal: Primary Stud of the PT will be of plain solid round with Tin Plated Electrolytic
Copper having minimum Diameter of 16 mm (negative tolerance is not allowed) and minimum
outside length of 80 mm.

e Secondary Terminal: M8 type with 70 mm long nickel-plated brass with suitable size along
nuts & washers.
6.8.5.6.1.2 Bushing

The outdoor insulator housing shall be electrical grade, wet processed porcelain of brown colour
conforming to IEC 60137 standard, or silicon rubber as mentioned above in the general
construction. Cast metal end caps for the bushing shall be of high strength & made of brass. They
shall have smooth surface to prevent discharge taking place between the metal parts and
porcelain/silicon rubber as a result of ionisation.

The primary terminals shall be complete with suitable rigid type terminal connector. Each of the
bushing/hollow insulator shall have creepage distance for specified voltage class.

6.8.5.6.1.3 SF6 Insulating Gas System
The PT shall be filled with SF6 gas that conforms to IEC 60376. The PT shall be equipped to use
SF6 gas and be compliant with IEC 61869-3. A SF6 monitoring system shall be included which
ensures that the gas density is above the required level for safe operation of the PT. If the gas
density falls below the safe setpoint the PT an alarm must be triggered. In addition, a warning
alarm shall be incorporated to indicate a low gas level which may be due to a possible leak. The gas
leakage rate shall not be >0.5% per year. The PT unit shall allow filling of SF6 gas through an
appropriate filling valve. It shall also allow complete system gas monitoring with temperature
compensation.

6.8.5.6.1.4 Terminal Connectors

The primary terminal connector shall be made of Aluminium alloy. All castings of connectors
shall be free from blow holes, surface blisters, cracks, and cavities. All sharp edges or corners
shall be rounded off. No part of the connectors shall be less than 10 mm thick. All ferrous parts
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shall be hot dip galvanised.

Bi-metallic strips and sleeves, if require, shall be provided loose of about 2 mm thickness as a
part of the connector along with suitable nuts bolts & washers. All current carrying parts of the
connectors shall have a minimum contact resistance.

6.8.5.6.1.5 Secondary Terminal Box

All secondary terminals shall be brought out in a compartment on one side of the PT for easy
access. The exterior of this terminal box shall be hot dip galvanized. The secondary terminal box
shall be provided with a removable cable gland plate at the bottom for mounting cable glands of
steel wire armoured, PVC insulated PVC sheathed, stranded copper conductor cables.

The terminal box shall be provided with a detachable cover plate in front so as to have easy
access of secondary terminals. The cover shall have a sealing arrangement and shall be suitable
to prevent ingression of moisture and rainwater. The sealing arrangement shall be done by
drilling holes in the tightening bolts of the cover. The degree of protection shall be not less than
[P-65. All terminals shall be clearly marked with identification number to facilitate connection to
external wiring with sufficient space in between.

6.8.5.6.1.6 Accessories
5. SF6 first filling cylinder;
6. Adapter fittings for SF6 filling;
7. Service hose for SF6 filling; and
8. Corrosion resistant legs.
6.8.5.6.2 GROUNDING TERMINALS

Two grounding terminals on diagonally opposite sides shall be provided. The two grounding terminals shall
comprise of an isometric bolt and nut, which shall be non-ferrous material and it shall include a spring washer and a
lock washer.

The HV Neutral Terminal earthing and body earthing should be marked distinctly and be physically well
separated. The terminal of high voltage winding intended to be earthed shall be brought out through a bushing,
insulated from case or frame to be earthed by a separate arrangement.

6.8.5.7 PAINTING

The PT tank wherever applicable, along with top metallic shall be either hot dip galvanized or painted to provide
a durable finish which offers good corrosion protection, chemical/ solvent resistance, and weathering to
withstand the service conditions as indicated in this document. All steel surfaces shall be cleaned by sand
blasting or chemical process as required to produce a smooth surface, free of scale, grease, and dirt.

External surfaces shall be given a coat of high quality red or yellow chromate primer and the finish (two coats of
synthetic enamel paints) shall be highly resistant to discoloration and scratches. If paint or other coating is used
the exterior shall be painted in ANSI grey colour and have a uniform appearance. The paints shall not scale off

or crinkle or be removed by abrasion due to normal handling.

6.8.5.8 RATING PLATE / NAME PLATE PARTICULARS

The name plate shall be fixed to a non-detachable portion of the PT. Each PT shall be provided with anodized
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aluminium laser engraved nameplate. Additionally, bidders shall ensure that the following attributes are indicated on
the nameplate:

Name of the manufacturer;

Serial number;

Year of manufacturer;

Standard to which it is manufactured and tested,;
Electrical diagram of PT;

Ratio, Class, Burden, HSV etc.;

Rated voltage ratio;

Rated frequency;

© © N o g M w Dd PR

Number of phase (single phase);

10. Equipment class;

11. Rated insulation level;

12. Rated pressure;

13. Minimum operating pressure;

14. Rated voltage factor/ time;

15. Secondary connection terminal,

16. Rated secondary voltage;

17. Accuracy class;

18. Rated output VA,

19. Continuous ambient temperature at which ratings apply in °C (40);
20. Gas weight;

21. Gross weight;

22.Name of the purchaser (Property of Guyana Power & Light Inc.); and

23. Any other information as deems necessary.

Colours shall be permanent and free from fading. All labels and plates shall be of non-corrosive material. The name
plate diagram shall be submitted along with the drawing for approval.

6.8.5.9 DRAWINGS

The supplier shall submit drawings, all notes and legends of the drawings shall be furnished in English and all
dimensions shall be marked in metric units (S| units), for approval within 5 working days after notification of
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contract award.

The drawings must include the general outline dimension drawing of the Potential Transformer furnishing front
and side elevation top and bottom plan views, showing all accessories, mounting arrangement on steel
structures, spacing and size of the bolts, details of expansion chamber, total and protective creepage distance of
bushing, electrical diagram for primary and secondary windings with polarity mark, technical arrangement for
secondary terminal box, size of primary terminals, grounding terminals and lifting lugs, quantity of insulating gas,
net and shipping weight, shipping dimension, fixing hole centre dimensions etc.

6.8.5.10 TESTS

Supplier shall test and submit certified test reports in accordance with IEC 62271.

Copies of the following type test report as per latest IEC, carried out within five (5) years, from due date of
tender, from an accredited and recognized test laboratory on tendered item of identical design shall be submitted
along with tender documents as pre-requisites failing which their offer may not be technically acceptable.

e. High voltage Power frequency wet withstand voltage test.
f. Lightning impulse voltage withstand test

g. Temperature rise Test

h. Determination of error.

Each Type Test Report shall comply with the following information with Test results:

c. Complete identification, date, and serial #.

d. Method of application where applied, duration and interpretation of each Test.
Supplier shall provide the magnetization curve.

6.8.5.10.1TESTS AT FACTORY AND TEST CERTIFICATES

Each PT shall comply with the requirements of Type Tests & Routine Test as specified in the relevant IEC
61869-3 standard. All routine test at manufacturer’'s works on all PTs shall be carried out and Test Reports are
to be submitted.

6.8.5.11 COMPLIANCE WITH SPECIFICATION

The offer should comply in all respects with the requirements as per this Technical Specification without any
deviation. But any deviation felt necessary to improve performance, efficiency and utility of the equipment must be
disclosed at the time of tendering in the Non-Compliance Schedule in this document, with reasons duly supported
by documentary evidence. Such deviations suggested may or may not be accepted by the GPL.

6.8.5.12 COMPLIANCE WITH REGULATIONS

All the equipment shall comply in all respects with the Laws of Guyana Governing the Importation of Commercial
Items and/ or Goods.

The equipment and connections shall be designed and arranged to minimize the risk of fire and any damage that
might be caused in the event of a fire.

6.8.5.13 QUALITY ASSURANCE, INSPECTION AND TESTING
6.8.5.13.1 GENERAL

To ensure that the supply and services are in accordance with the Specification herein, with the regulations of
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Guyana and with relevant authorized international standards, the Proponent shall have in place suitable Quality
Assurance Programmes and Procedures to ensure that all activities are being controlled and documented as
necessary.

The quality assurance arrangements shall conform to the relevant requirements of ISO 9001 or ISO 9002, as
deemed appropriate by the Purchaser and the Proponent.

The systems and procedures that the Proponent will use to ensure that the supply complies with the specified
requirements, shall be defined in the Proponent’s Quality Plan.

The Proponent shall operate systems that implement the following:

Hold Point “A stage in the material procurement or workmanship process beyond which work shall not proceed
without the documented approval of designated individuals or organisations.”

The Purchaser's written approval is required to authorise work to progress beyond the Hold Points indicated in
approved Quality Plans.

Notification Point “A stage in material procurement or workmanship process for which advance notice of the
activity is required to facilitate witness.”

If the Purchaser's representative does not attend after receiving documented notification in accordance with the
agreed procedures and with the correct period of notice, then work may proceed.

6.8.5.13.2 QUALITY ASSURANCE SYSTEM

Unless the Proponent’s Quality Assurance System has been audited and approved by the Purchaser, a Quality
Assurance System shall be submitted to the Purchaser for approval within a minimum of One (1) month from the
placement of order, or such other period as shall be agreed with the Purchaser. The Quality Assurance System shall
provide a description of the Quality Control System for the supply and shall, unless advised otherwise, shall include,
but not limited to the following details:

8. The structure of the organisation;
9. The duties and responsibilities assigned to staff to ensure quality of work;

10. The system for purchasing, taking delivery and verification of the specifications of raw
materials;

11. The system for ensuring the quality of workmanship
12. The system for control of documentation;

13. The system for the retention of records; and

14. The arrangement for the Proponent’s internal auditing.

6.8.5.13.3 QUALITY PLANS

The Quality Plans shall set out the activities in a logical sequence and, unless advised otherwise, shall include, but
limited to the following:

9. An outline of the proposed programme sequence,;
10. The duties and responsibilities assigned to staff ensuring the quality of work;
11.Hold and notification points;

12. Submission of engineering documents required by the specification;
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13.The inspection of materials and components on receipt;
14.Reference to the Supplier's procedures appropriate to each activity;
15. Inspection during fabrication and assembly; and
16.Final inspection and test.

6.8.5.14 SPARE PARTS AND SPECIAL TOOLS

A list of spare parts (non-consumable items) and special tools necessary for commissioning, operation, and
maintenance, where the need for such is specified by the manufacturer under the headings:

e Commissioning Spares; and
e Recommended Spares for 5 years.

The cost of Recommended Spares parts will not be included in the total price for the purpose of bid evaluation.
Spare parts shall be delivered suitably packed and clearly identified as to what they relate to and, where applicable,
with a designation number corresponding to a drawing or corresponding to the spare parts list in the Operation and
Maintenance instructions.

Proponent shall provide a priced list of all special tools and apparatus required for erection, commissioning, and
maintenance of the equipment.

6.8.5.15 INSPECTION AND TESTING

The Manufacturer/Proponent shall afford the Purchaser without charge, all reasonable facilities to assure that the
equipment being furnished are in accordance with the specifications herein.

The Purchaser reserves the right to reject an item of the equipment if the test results do not comply with the values
specified herein.

Tests, including any retests required, shall be carried out by the Supplier at no extra charge, at the manufacturer's
works.

Full details of the proposed methods of testing, including connection diagrams, shall be submitted to the Purchaser
by the Supplier for approval, at least one month before testing.

All costs in connection with the testing, including any necessary re-testing, shall be borne by the Manufacturer/
Proponent.

Any cost incurred by the Purchaser in connection with inspection and re-testing as a result of the failure of the 72.5
kV PT or any of its components under test or damage during transport or offloading shall be to the account of the
Proponent.

The Proponent shall submit to the Purchaser three signed copies of the test certificates, giving the results of the
tests as required. No materials shall be dispatched until the test certificates have been received by the Purchaser
and the Proponent has been informed that they are acceptable.

The test certificates must show the actual values obtained from the tests, in the units used in this specification, and
not merely confirm that the requirements have been met.

No inspection or lack of inspection or approval by the Purchaser’'s Representative of equipment or materials
whether supplied by the Proponent or a Sub-Proponent, shall relieve the Proponent from his/ her liability to
complete the contracted works in accordance with the contract would exonerate him/ her from any of his/ her
guarantees.
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6.8.5.16 NON-COMPLIANCE SCHEDULE

On this schedule, the Proponent shall provide a list of non-compliance with this specification, documenting the
effects that such non-compliance is likely to have on the equipment/ component life span and operating
characteristics. Each non-compliance shall be referred to the relevant specification clause.

Clause No. Non-Compliance
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6.8.5.17 TECHNICAL DATA SCHEDULE FOR SINGLE PHASE POTENTIAL
TRANSFORMER

For submission(s) to be evaluated, Proponent MUST complete the entire form below.
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Itz&m Item GPL Bidder
1 | Type Bidder to state
All outdoor materials, components and equipment
5 |are d_esigned and protected for use in expose_d, Yes
heavily polluted and salty, corrosive and humid
tropical coastal atmospheric conditions.
RATINGS
3 | Standard IEC 61869-3
4 | Rated Voltage Ratio @ : E kV
V3 43
5 | Rated Frequency 60 Hz
6 | Phase Single phase
7 | Equipment Class Outdoor
8 | Rated Insulation Level 72.5/160/350 kV
9 | Altitude 1000 m
10 | Rated Pressure 0.4 MPa (20°C)
11 | Minimum Operating Pressure 0.35 MPa (20°C)
12 | Rated Voltage Factor/Time 1.2, Continuously; 1.5,30s
13 | Secondary Connection Terminal la-1n, 2a-2n, da-dn
14 | Rated Secondary Voltage ﬂ
V3
15 | Accuracy Class 0.2,0.5, 3P
16 | Rated Output VA 30
17 | Insulating Gas SF6
18 | Gas Density Monitor Yes
19 | Gas Weight (kg) Bidder to state in kg
20 | Gross Weight (kg) Bidder to state in kg
21 | Manufacturer Bidder to state
DESIGN AND CONSTRUCTION
22 | Class of insulation Class A
23 | Min. protection degree of Secondary Terminal Box IP 65
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The line PT characteristics shall be such as to
provide satisfactory performance for burdens
ranging from 25% to 100% of rated burden over a
24 | range of 5% to 100% & 190% rated voltage in Yes
case of protective cores and a voltage range of
80% to 120% (0.8 pf lagging) in case of measuring
cores.

Primary Terminal: Primary Stud of the PT will be of
plain solid round with Tin Plated Electrolytic

25 | Copper having minimum Diameter of 16 mm Yes
(negative tolerance is not allowed) and minimum
outside length of 80 mm

Secondary Terminal: M8 type with 70 mm long

26 | nickel-plated brass with suitable size along nuts & Yes
washers.
Suitable for upright mounting on
27 | Suitability Steel Structure in outdoor Switch
yard
5 (five) years from the date of last
28 | Guarantee dispatch of any integral part of
the equipment.
Accessory
29 | SFe6 first filling cylinder Yes
30 | Adapter fittings for SF6 filling Yes
31 | Service hose for SF6 filling Yes
32 | Corrosion resistant legs Yes

6.8.5.18 SHIPPING
The Manufacturer/ Proponent shall prepare the Single-Phase Potential Transformer for shipping in such a

manner as to protect from them from damage or deterioration during shipping and storage, and shall be
responsible for, and make good, any and all damage due to improper preparation for loading, shipment, and

storage.

The Single-Phase Potential Transformer shall be shipped securely banded with a steel strap or approved
synthetic strap to a pallet. The pallet shall be constructed to accept two fixed 195 mm forks spaced either 65mm
or 320 mm apart. At least 90 mm clearance shall be provided under each pallet and the bottom of the pallet must

not be fully covered in order to facilitate the use of pallet jacks.
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6.8.6 INDOOR 69KV LINE CIRCUIT BREAKER PROTECTION AND CONTROL
PANEL

6.8.6.1 SCOPE

This specification covers the design, engineering, manufacture, testing, supply and
performance requirements of the indoor 69 kV Line Circuit Breaker protection and control
panels for use in substations within the Guyana Power & Light Inc. (GPL).

6.8.6.2 APPLICABLE STANDARDS

Except where modified by this specification, the indoor line circuit breaker control panels shall
be designed, manufactured and tested in accordance with the latest editions of the following
standards in

Table 1. The bidder may propose alternative standards, but shall demonstrate that they give

a degree of quality and performance equivalent to or better than the referenced standards
Item No. | ANSI/IEC Standards Title

1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 IEC 62271 High-voltage switchgear and controlgear
3 IEEE C57.13 Requirements for Current Transformers

IEEE Standard for Ratings and Requirements for AC High-
4 IEEE C37.04 Voltage Circuit Breakers with Rated Maximum Voltage
Above 1000V

herein.
Acceptability of an alternative standard is at the discretion of the Purchaser.

The Bidder shall furnish a copy of the alternative standard proposed along with the bid. If the
alternative standard is not written in the English Language, a certified English Language
translated version of the original standard shall be submitted with the bid.

Table 7: Applicable Standards

Item No. ANSI/IEC Standards Title
1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 IEC 60332 Tests on electric and optical fibre cables under fire conditions
3 IEEE 37.113 Guide for Protective Relay Applications to Transmission Lines
4 IEEE C37.119 Guide for Breaker Failure Protection of Power Circuit
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Breakers

5 IEEE C37.104 G_mdg fo.r Automatic Reglogng gf Circuit Breakers for AC
Distribution and Transmission Lines

6 IEC 60228 Conductors of Insulated Cables

7 IEC 60255 Measuring relays and protection equipment

8 IEC 61850 Communlcatlon Erotocols for Intelligent Electronic Devices at
Electrical Substations

In case of conflict, the order of precedence shall be:
e This Technical Specification

e |EEE or IEC Standards

6.8.6.3 INSTALLATION/SERVICE CONDITIONS

The installation conditions of the indoor transformer control panels shall be as follows:
11.Maximum altitude above mean sea level < 1,000 m;
12.Maximum ambient air temperature 40°C;
13.Maximum daily average ambient air temperature 34°C;
14.Minimum ambient temperature 18°C; and

15. Maximum relative humidity 99.9%.

All materials, components and equipment shall be designed and protected for use in heavily polluted and salty,
corrosive, and humid tropical coastal saline atmospheric conditions.

6.8.6.4 ELECTRICAL SYSTEM CONDITIONS

The indoor transmission line control panels shall be suitable for installation within GPL’s Power
System that has the following characteristics as shown in

Table 2.
Table 8: Characteristics of GPL’s Power System

(TLrl;;ee Phase Low Voltage Supply g 45 v/ 60 Hz, 3¢-4-wire, Wye
Nominal System Voltage,
Frequency and Phase Single Phase Low Voltage Supply {220 VAC, 60Hz, single phase 2-wire

Special Purpose Supply Regulated and filtered 125 VDC
\Voltage Class — Low Voltage Side 1 kVac
6.8.6.5 TYPE OF CIRCUIT BREAKER PANELS
The circuit breaker protection and control panels shall be indoor type, coated and folded mild steel panels.
6.8.6.6 OPERATION AND DESIGN LIFE

The protection and control panel shall be designed for a minimum lifespan of 25 years. The equipment contained
within the panel shall be suitable for a minimum lifespan of 15 years with normal continuous operation and
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without the need for maintenance at full load for 24 hours per day, 365 days per year under the climatic
conditions detailed in this specification. All equipment shall be designed to perform this duty safely, effectively
and reliability.

6.8.6.7 CABLING, WIRING AND EQUIPMENT GENERAL ARRANGEMENT

Equipment/Components in the control panel shall be arranged to allow adequate space for the installation and
termination of all internal and external wiring. There shall be a suitable amount of space between the internal
components to allow easy access for maintenance on the equipment, including the removal of failed
equipment/component without the need to disassemble adjacent equipment.

All cabling and wiring shall be accessible. All wiring shall be one continuous length from terminal to terminal.
Splicing, jointing, or teeing shall not be permitted.

Electronic protection equipment requiring connections to AC supply, current transformers, voltage transformers,
and the like, shall, wherever possible, be directly connected to such equipment.

A minimum of 75 mm shall be maintained between each terminal row and any cable ducts to provide sufficient
clearance for fanning of conductors for termination and for affixing ferrules for wire identification.

Equipment shall be mounted on a gear tray and not directly to the external metalwork of the enclosure in such a
manner so that all equipment can be removed without unbolting the gear tray. Self-tapping screws for fixing
equipment to gear trays is not accepted.

All terminal types shall be mounted on DIN rails that are attached to a gear tray, with the open side of the
terminals facing upwards. DIN rails shall be single, continuous lengths extending the full length between wiring
ducts.

Where practical, all field cables shall be terminated on the same side of the terminal blocks within an enclosure.
Terminal strips shall be mounted vertically to facilitate ease of cable termination and identification of terminals.
Terminals for the connection of field cables shall be located as close as practical to the point of entry of the cable
into the enclosure.

6.8.6.8 CABLING AND WIRING CONFINEMENT

All cabling and wiring within the enclosures shall be neat, firmly secured and enclosed within PVC cable ducts.
Wiring looms or spiral wraps shall not be permitted except for wiring connections to hinged equipment (doors
etc) and braided conductor for grounding. Ensure minimum clearance of 100 mm is maintained between cable
ducting and gland plates.

The use of terminations as the only means of wiring support is not permitted. Self-adhesive wiring supports shall
not be used. Cable ducts shall be side slotted PVC and shall have positive continuous (or clamping) edges on
both the wiring channel and the cover. PVC ducts shall be sized such that their cross-sectional area utilisation
factor does not exceed 60%. All wiring within a cable duct shall be well insulated for the highest voltage within
the cable duct.

6.8.6.9 CABLE AND WIRE DETAIL

1. Allwiring and cabling shall be low smoke emission, halogen free, stranded flexible tinned
copper conductor and be flame retardant in accordance with the requirements of
IEC60332;

2. All panel wires shall be multi-stranded single core copper 0.6/1 kV PVC insulated with a
minimum cross-sectional area of 1.0 mm? for instrumentation, 1.5 mm? for control and
minimum of 2.5mm? for power wiring;

285|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

CT wiring shall be sized against the related CT burden and shall have a minimum cross-
sectional area of 4.0 mm?;

Multi-pair cables with multi-strand 0.5 mm? conductors shall be permitted for wiring to
control system high density I/O modules within enclosures;

For telecommunications applications, wiring shall be minimum of 0.4mm? (or 22 AWG);
and

Plugs and cables supplied with standard equipment items shall not be modified and shall
be installed in the protection and control panel as per the manufacture’s
recommendation.

6.8.6.10 WIRE INSULATION COLOUR CODING

Table 2: Wire Insulation Colour

Description Required Colour
A Phase Red
B Phase Yellow

AC 3 Phase Power

W C Phase Blue

Neutral Black
A Phase Red
B Phase Yellow

AC CT&PT
C Phase Blue
Neutral Black

Earth Green & Yellow Stripes

6.8.6.11 WIRE NUMBERING

1.

© N o O

Panel wiring shall be numbered at each end with the wire numbers as detailed on the
schematic and wiring diagrams;

All alpha-numeric characters used for wire numbering shall be in English;

Wires shall be marked using indelibly printed ferrules in transparent plastic push-on
ferrule holders and shall be clearly read without moving the ferrule holder;

Wires connected directly in series or parallel shall have the same ferrule number, all
wires shall be uniquely numbered. Ferrules shall be arranged to read from left to right
and from bottom to top;

Ferrules and holders shall be unaffected by moisture;
Ferrules shall require disconnection of the wire to remove the ferrule;
Ferrule holders shall be sized to suit the wire and shall not rotate freely around the wire;

Wire numbers shall not change across terminals for wiring within the control panel; and
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9. When wiring numbers change (i.e., at connections between equipment) a clear system
of coding is to be used at the change point and details shall be clearly marked on the
drawings.

6.8.6.12 DOOR WIRING

1. Flexible wiring shall be provided to equipment mounted on doors or similar hinged
moving equipment;

2. The wiring loom shall be clamped to keep the loom in position and to prevent any strain
or rubbing of the wiring for the full travel of the door; and

3. Spiral wrap, split tubing or similar shall be installed to provide mechanical protection for
door wiring looms.

6.8.6.13 LABELLING AND IDENTIFICATION

All equipment within the control panel enclosure shall be clearly labelled for positive
identification with the design documentation.

Every exterior and interior device, including terminals, terminal strips, fuses, switches, test
blocks, indication lamps, relays, and other equipment, shall be identified by a label fixed near the
device and oriented so that it is readable from the appropriate access door. The label shall
include a unique alphanumeric identification code. Equipment labels shall be fixed in such
manner that they are not obstructed from view by panel wiring.

Label colouring shall be:

e Internal labels: White/Black engraved ABS PLASTIC to the label schedule.

e Warning labels: Red/Yellow engraved ABS PLASTIC to the label schedule.

¢ Emergency Stop pushbutton labels: shall have yellow ring with black lettering.
6.8.6.14 EARTHING

1. All parts of the control panel which must be earthed shall be effectively connected to the
control panel earth bar. All earth conductor connections to the earth bar shall be secured
with two screws. Screw holes shall be drilled and tapped. The earth bar shall be provided
with suitable termination facilities for the connection of the earth conductors on all
incoming and outgoing cables and shall be provided in each terminating zone;

2. The earth bar shall be colour-coded with green/yellow bands at maximum 300 mm
intervals. The earth bar shall be tapped and fitted with bolts, washers, and spring
washers to accommodate the earth connections for all incoming and outgoing cables;

3. All metal parts of the control panel shall be bonded to the control panel earth bar;

4. All doors fitted with control and/or indicating equipment shall have an independent
flexible earth strap with mounting bolt and nut, or stud welded to the door;

5. All secondaries of current transformers shall have one lead earthed; and
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6. All metal cases of instruments, relays, selector switches, etc. shall be connected by an
unbroken insulated earth wire of minimum size 2.5 mm? to the earth bar. The earthing
connections shall be arranged so that removal of one component shall not affect
continuity of the earthing conductor associated with any other component. Earth
conductor insulation shall be coloured green/yellow.

6.8.6.15 ENCLOSURE

Indoor control panels shall be minimum 1P54 or in accordance with IEC 60529 and completely self-supporting
fully welded rigid structure, constructed from formed zinc annealed mild sheet steel, of minimum thickness 2.0
mm, free from rust, dents, and any surface defects.

6.8.6.16 ENCLOSURE DIMENSIONS
The enclosure shall have the following dimensions:

Width: 800 mm; Depth: 600 mm; Height: 2200 mm
6.8.6.17 DOORS

Doors shall be constructed from formed zinc annealed mild sheet steel, of minimum thickness 1.6 mm, free from
rust, dents, and any surface defects. Door sealing shall be achieved by 120 degree return on case, sealing
against neoprene gasket glued to the inside of the door.

Stiffeners shall be fitted to all doors as needed. Doors shall open a minimum of 100 degrees for full equipment
access and shall be fitted with door stays.

All doors shall be fitted with chrome plated pintle hinges.
6.8.6.18 VENTILATION

All panels shall be equipped with natural ventilation. The maximum temperature inside the panel shall not exceed
the maximum temperature rating specified by the component manufacturers.

Air intake and exhaust outlets shall be provided with mesh screens and air filters to prevent vermin ingress with
screens and filters removable for cleaning. Screens and vents must be removable from inside the enclosure
without need to unbolt the gear tray or remove equipment from the gear tray to gain access. External metal
hoods shall be provided to vents and air intakes to maintain IP rating of the enclosure.

6.8.6.19 GLAND PLATES

Gland plates shall be single piece, 5 mm aluminium. Gland plates shall be sized for 50% spare cable access in
future.

The gland plate shall be effectively earthed to the control panel earth bar.
6.8.6.20 EQUIPMENT MOUNTING

No items of equipment which is to be operated or viewed by an operator (pushbuttons, switches, and meters)
shall be mounted more than 1900 mm or less than 400 mm above floor level. It shall not be necessary to open
any door or remove any cover to operate or reset equipment that is required for normal operation.

No piece of equipment shall be mounted behind other equipment or in any manner denying free access for
removal or maintenance.

Items of equipment or terminals shall be no closer than 300 mm measured vertically from outgoing gland plates.
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6.8.6.21 TERMINATION OF CT AND VT CABLING

Test terminals and short circuiting disconnect links shall be provided in all on protection secondary circuits to
facilitate secondary injection testing for CT circuits. These terminals shall be readily accessible and suitably
protected with a removable clear shroud.

CT circuit wiring connected to circuits external to the enclosure shall be provided with captive-type shorting links
at the outgoing terminal.

Test terminals shall be provided for VT circuits.

6.8.6.22 INDICATING LAMPS

1. Indicating lamps shall be flush mounted and designed so as not to rotate even if the
retaining nut is not fully tightened. The fitting shall be secured to the panel
independently of any bezel which needs to be removed for lamp changing;

2. The status of indication lamps shall be visible from a wide viewing angle;
Lamp holders and lenses shall be designed to dissipate the heat produced,;

4, Lamps shall protrude from the front of the fitting far enough to be readily gripped with
the fingers for change-out;

5. Lamp nominal voltages shall be at least 110% of their supply voltage. LV circuit lamps
are not permitted;

6. Lamps shall be cluster LED type with internal voltage drop resistor; and

7. Colours for indicating lamps shall be:

e Green: CB Open; and
e Red: CB Closed.

6.8.6.23 PROTECTION RELAYS AND BAY CONTROL UNIT

The circuit breaker control panel shall contain transmission line circuit breaker multifunction protective relaying in
accordance with IEEE C37.113. Microprocessor-based three-phase relays shall be UL-Listed or UL-Recognized.
All protection relays shall be mounted on the panel doors.

The 69 KV line circuit breaker protection relays shall at minimum have the following features:

The relays shall be Numerical Type Relay and shall provide, but not limited to the following protection functions:
1. Phase differential (87P);
2. Unrestrained differential (87U);
3. Negative sequence differential (87Q);
4. Ground differential (87N);
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5. Ground differential (87) protection;

6. Under (27) and Over (59) Voltage;

7. Phase over current (50, 51) — with directional capability;

8. Ground over current (50 G/N, 51 G/N) — with directional capability;

9. Lockout auxiliary (86);

10. Over (810) and Under (81U) frequency;

11. Three-phase non-directional overcurrent protection, high and low stage (50P and 51P);
12. Three-phase non-directional overcurrent protection, instantaneous stage (50P/51P);
13. Three-phase directional overcurrent protection, high and low stage (67/50P and 67/51P);
14. Non-directional earth-fault protection, low stage (51N-1);

15. Non-directional earth-fault protection, high stage (50G);

16. Non-directional earth-fault protection, instantaneous stage (50N/51N);

17. Directional earth-fault protection, low stage (67/51N);

18. Directional earth-fault protection, high stage (67/50N);

19. Admittance based earth-fault protection (21YN);

20. Wattmetric based earth-fault protection (32N);

21. Transient/intermittent earth-fault protection (67NIEF);

22.Harmonics based earth-fault protection (51NHA);

23. Non-directional (cross-country) earth fault protection, using calculated lo (51N-2);
24. Negative-sequence overcurrent protection (46);

25. Phase discontinuity protection (46PD);

26. Residual overvoltage protection (59/59N);

27. Three-phase undervoltage protection (27);

28. Three-phase overvoltage protection (59);

29. Positive sequence undervoltage protection (47U+);

30. Negative-sequence overvoltage protection (47);

31. Frequency protection (81);

32. Three-phase thermal protection (49F);

33. Binary signal transfer (BST);

34. Three-phase inrush detector (INR);
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35. Switch onto fault (SOTF);

36. Master trip (86/94);

37. Multi-purpose protection (MAP);

38. Fault locator (21FL);

39. Line differential protection within zone power transformer (87L);
40. High impedance fault detection;

41. Current total demand distortion;

42.\Voltage total harmonic distortion;

43.Voltage variation;

44.\Voltage unbalance;

45, Circuit-breaker control (52);

46. Disconnector control (29DS);

47. Earthing switch control (29GS);

48. Earthing switch indication (29GS);

49. Auto-reclosing (79) as per IEEE C37.104;

50. Synchronism and energizing check (25);

51. Breaker Failure (50BF) as per IEEE C37.119;
52. Annunciator Relay (30);

53. Rate-of-Change Frequency (81R);

54. Ac Directional Overcurrent Relay (67);

55. Synchronizing or Synchronism-Check Device (25);
56. Distance Relay (21);

57. Differential Protective Relay (87);

58. Arc protection;

59.The relays shall be IEC 61850 compliant. The relays shall be able to support either RJ
45, RS-485 or fibre-optic communications; and

60. Relays shall be capable of displaying an active mimic diagram.

The bay control unit shall have the following basic features:

1. Shall be IEC 61850 compliant. The bay control unit shall be able to support either RJ 45,
RS-485 or fibre-optic communications.
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2. Shall be capable of displaying an active mimic diagram.

3. Shall have Digital Inputs: For example, status input (important signal may be input by

double point information), alarm signal, sequence of events record (SOE), pulse counter
input, which are provided with the function of debounce.

4. Shall have remote control function: For normal operation, the equipment may accept the
remote-control command from masters and perform as follows: control breakers and the
switches around the circuit breaker; reset the transceiver and the operating instrument.

5. Shall have AC inputs for three phase voltage, three phase current.

6.8.6.24 RATING AND CONNECTION PLATE

Each transformer control panel shall be provided with anodized aluminium laser engraved nameplate. Additionally,
bidders shall ensure that the following attributes are indicated on the aforementioned nameplate:

9. Serial number;

10. Standard to which it is manufactured and tested

11. Year manufactured;

12.Name of the purchaser (Property of Guyana Power & Light Inc.); and
13. Any other relevant technical details.

Colours shall be permanent and free from fading. All labels and plates shall be of non-corrosive material, capable to
withstanding the service conditions mentioned herein.

6.8.6.25 SURFACE TREATMENT

The circuit breaker control panel shall be made of an appropriate material or coated or treated to provide a
durable finish which offers good corrosion protection, chemical/solvent resistance, and weathering to withstand
the service conditions as indicated in section 3 above. In addition, the finish shall be highly resistant to
discoloration and scratches. If paint or other coating is used, the circuit breaker control panel exterior shall be
painted in ANSI grey colour and have a uniform appearance.

6.8.6.26 DRAWINGS
The supplier shall submit drawings for approval within 5 working days after notification of contract award.
6.8.6.27 TESTS

Supplier shall test and submit certified test reports in accordance with IEC 60255, IEC60332 and other
applicable IEC and IEEE standards.

6.8.6.28 COMPLIANCE WITH SPECIFICATION

The circuit breaker control panel shall comply in all respects with the requirements of this specification. However,
any minor departure from the provisions of the specification shall be disclosed at the time of tendering in the
Non-Compliance Schedule in this document.

6.8.6.29 COMPLIANCE WITH REGULATIONS

All the equipment shall comply in all respects with the Laws of Guyana Governing the Importation of Commercial
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Items and/or Goods.

The equipment and connections shall be designed and arranged to minimize the risk of fire and any damage that
might be caused in the event of a fire.

6.8.6.30 QUALITY ASSURANCE, INSPECTION AND TESTING
6.8.6.30.1GENERAL

of designated individuals or organisations.”

The Purchaser's written approval is required to authorise work to progress beyond the Hold Points indicated in
approved Quality Plans. TO ensure that the supply and services are in accordance with the
Specification herein, with the regulations of Guyana and with relevant authorized international
standards, the Proponent shall have in place suitable Quality Assurance Programmes and
Procedures to ensure that all activities are being controlled and documented, as necessatry.

The quality assurance arrangements shall conform to the relevant requirements of ISO 9001 or
ISO 9002, as deemed appropriate by the Purchaser and the Proponent.

The systems and procedures that the Proponent will use to ensure that the supply complies with
the specified requirements, shall be defined in the Proponent’s Quality Plan.

The Proponent shall operate systems that implement the following:

Hold Point “A stage in the material procurement or workmanship process beyond which work
shall not proceed without the documented approval

Notification Point “A stage in material procurement or workmanship process for which advance
notice of the activity is required to facilitate witness.”

If the Purchaser's representative does not attend after receiving documented notification in
accordance with the agreed procedures and with the correct period of notice, then work may
proceed.

6.8.6.30.2 QUALITY ASSURANCE SYSTEM

Unless the Proponent’s Quality Assurance System has been audited and approved by the
Purchaser, a Quality Assurance System shall be submitted to the Purchaser for approval within
a minimum of One (1) month from the placement of order, or such other period as shall be
agreed with the Purchaser. The Quality Assurance System shall provide a description of the
Quality Control System for the supply and shall, unless advised otherwise, shall include, but not
limited to the following details:

15. The structure of the organisation;
16. The duties and responsibilities assigned to staff to ensure quality of work;

17. The system for purchasing, taking delivery and verification of the specifications of raw
materials;

18. The system for ensuring the quality of workmanship

19. The system for control of documentation;
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20. The system for the retention of records; and
21. The arrangement for the Proponent’s internal auditing.
6.8.6.30.3 QUALITY PLANS

The Quality Plans shall set out the activities in a logical sequence and, unless advised
otherwise, shall include, but limited to the following:

17.An outline of the proposed programme sequence;

18.The duties and responsibilities assigned to staff ensuring the quality of work;
19.Hold and notification points;

20. Submission of engineering documents required by the specification;

21.The inspection of materials and components on receipt;

22.Reference to the Supplier’s procedures appropriate to each activity;
23.Inspection during fabrication and assembly; and

24.Final inspection and test.

6.8.6.30.4 INSPECTION AND TESTING

The Purchaser reserves the right to reject an item of the equipment if the test results or
review of technical documentations provided do not comply with the details specified
herein.

Prior to final approval the Manufacturer/Proponent shall afford the Purchaser without charge, alll
reasonable facilities, inclusive of additional technical documentations, to assure that the
equipment being furnished are in accordance with the specifications herein.

Tests, including any retests required, shall be carried out by the Supplier at no extra charge, at
the manufacturer's works.

Full details of the proposed methods of testing, including connection diagrams, shall be
submitted to the Purchaser by the Supplier for approval, at least one month before testing.

All costs in connection with the testing, including any necessary re-testing, shall be borne by the
Manufacturer/Proponent.

Any cost incurred by the Purchaser in connection with inspection and re-testing as a result of the
failure of the circuit breaker control panel or any of its components under test or damage during
transport or offloading shall be to the account of the Proponent.

The Proponent shall submit to the Purchaser three signed copies of the test certificates, giving
the results of the tests as required. No materials shall be dispatched until the test certificates
have been received by the Purchaser and the Proponent has been informed that they are
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acceptable.

The test certificates must show the actual values obtained from the tests, in the units used in this
specification, and not merely confirm that the requirements have been met.

No inspection or lack of inspection or approval by the Purchaser's Representative of
equipment or materials whether supplied by the Proponent or a Sub-Proponent, shall relieve
the Proponent from his/her liability to complete the contracted works in accordance with the
contract would exonerate him/her from any of his/her guarantees.

6.8.6.31 NON-COMPLIANCE SCHEDULE

On this schedule, the Proponent shall provide a list of non-compliance with this specification, documenting the
effects that such non-compliance is likely to have on the equipment/ component life span and operating
characteristics. Each non-compliance shall be referred to the relevant specification clause.

Clause No. Non-Compliance
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6.8.6.32 TECHNICAL DATA SCHEDULE FOR INDOOR 69 kV LINE CIRCUIT BREAKER
PROTECTION AND CONTROL PANEL

For submission(s) to be evaluated, Proponent MUST complete the entire table below.

Item

# Description of Item Unit GPL Bidder

Standard Compliance
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Itim Description of Item Unit GPL Bidder
1 Compllance with IEC 60529 (Bidder must submit copy of ves/No Yes
certificate of compliance)
> Compllance with IE_C 60332 (Bidder must submit copy of ves/No Yes
certificate of compliance)
3 Compllance with IE_EE 37.113 (Bidder must submit copy of ves/No Yes
certificate of compliance)
4 Compllance with IE_EE C37.119 (Bidder must submit copy of ves/No Yes
certificate of compliance)
5 Con_1_pI|ance with IEEE C37.104 (Bidder must submit copy of ves/No Yes
certificate of compliance)
6 Compllance with IE_C 60228 (Bidder must submit copy of ves/No Yes
certificate of compliance)
7 Con_1_pllance with IE_C 60255 (Bidder must submit copy of ves/No Yes
certificate of compliance)
8 Com_pllance with IE_C 61850 (Bidder must submit copy of ves/No Yes
certificate of compliance)
Rating
9 Voltage Class - low voltage kv 1
10 | Nominal System Voltage (3@-4-wire, wye) - low voltage kv 0.48
11 | Nominal System Voltage (single phase 2-wire) - low voltage VAC 220
12 | Nominal System Voltage (special purpose supply) VDC 125
13 | Rated Frequency Hz 60
14 | Protection and Control Panel Lifespan years 220
Wire Insulation Colour Coding
15 | AC 3 Phase Power - A Phase Red
16 | AC 3 Phase Power - B Phase Yellow
17 | AC 3 Phase Power - C Phase Blue
18 | AC 3 Phase Power - Neutral Black
19 | AC CT&PT - A Phase Red
20 | AC CT&PT - B Phase Yellow
21 | AC CT&PT - C Phase Blue
22 | AC CT&PT - Neutral Black
Green &
23 | Barth Yellow Stripes
Labelling and Identification
White/Black
24 Internal labels engraved ABS
PLASTIC
Red/Yellow
25 | Warning labels engraved ABS
PLASTIC
Yellow ring
26 | Emergency Stop pushbutton labels with black
lettering
Installation/Service Conditions
Designed and protected for use in heavily polluted and salty,
27 | corrosive, and humid tropical coastal saline atmospheric Yes/No Yes

conditions
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Itim Description of Item Unit GPL Bidder
Enclosures

28 | Min. protection degree of indoor control panel IP54
29 | Thickness mm 22
30 | Width mm 800
31 | Depth mm 600
32 | Height mm 2200
33 | Minimum space between each terminal row and any cable duct mm 75
34 | Equipment mounted on a gear tray Yes/No Yes
35 gl(l):‘:ilflsd cables terminated on the same side of the terminal ves/No Yes
36 | Self-tapping screws for fixing equipment to gear trays Yes/No No
o1 e U e = "% MY S veso | ves
38 | Minimum life span of enclosure Years 25
39 | Minimum life span of equipment/component Years 15

6.8.6.33 SHIPPING

The Manufacturer/Proponent shall prepare the transformer control panel for shipping in such
a manner as to protect from them from damage or deterioration during shipping and storage,
and shall be responsible for, and make good, any and all damage due to improper
preparation for loading, shipment, and storage.

The transformer control panel shall be shipped securely banded with a steel strap or
approved synthetic strap to a pallet. The pallet shall be constructed to accept two fixed 195
mm forks spaced either 65mm or 320 mm apart. At least 90 mm clearance shall be provided
under each pallet and the bottom of the pallet must not be fully covered in order to facilitate
the use of pallet jacks.

6.8.7 TECHNICAL SPECIFICATIONS FOR CONTROL CABLES

6.8.7.1 SCOPE
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This specification covers the design, engineering, manufacture, testing, supply and
performance requirements of control cables for use in distribution substations within the power
system of Guyana Power & Light, Inc. The Cables will be used for control, protection and
instrumentation, auxiliary power supply connections of the various equipment and various
applications in the substations.

6.8.7.2 APPLICABLE STANDARDS

Except where modified by this specification, the control cables shall be designed, manufactured
and tested in accordance with the latest editions of the following standards (

Table 1). The bidder may propose alternative standards, but shall demonstrate that they give

a degree of quality and performance equivalent to or better than the referenced standards
Item No. | ANSI/IEC Standards Title

1 IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)
2 [EC 62271 High-voltage switchgear and controlgear
3 [EEE C57.13 Requirements for Current Transformers

IEEE Standard for Ratings and Requirements for AC High-
4 IEEE C37.04 Voltage Circuit Breakers with Rated Maximum Voltage
Above 1000V

herein.
Acceptability of an alternative standard is at the discretion of the Purchaser.

The Bidder shall furnish a copy of the alternative standard proposed along with the bid. If the
alternative standard is not written in the English Language, a certified English Language
translated version of the original standard shall be submitted with the bid.

Table 9: Applicable Standards

ltem .
No ANSI/IEC Standards Title
Tests on Electric Cables Under Fire Conditions Part 1: Test on a
1 IEC 60332-1 ] ] )
Single Vertical Insulated Wire or Cable
Power cables with extruded insulation and their accessories for
rated voltages from 1 kV (Um = 1,2 kV) up to 30 kV (Um = 36 kV) -
2 IEC 60502-1
Part 1: Cables for rated voltages of 1 kV (Um =1,2 kV) and 3 kV
(Um = 3,6 kV)
IEC 60228 Conductors of Insulated Cables
4 IEC 61034 Measurement of smoke density of cables burning under defined
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.~ conditions

In case of conflict, the order of precedence shall be:
e This Technical Specification

e |EEE or IEC Standards

6.8.7.3 INSTALLATION/SERVICE CONDITIONS
The installation conditions of the indoor transformer control panels shall be as follows:

16. Maximum altitude above mean sea level <1,000 m;
17.Maximum ambient air temperature 40°C;
18.Maximum daily average ambient air temperature 34°C;

19. Minimum ambient temperature 18°C; and

20. Maximum relative humidity 99.9%.

All control cables shall be designed and protected for use in heavily polluted and salty, corrosive, and
humid tropical coastal atmospheric conditions.
6.8.7.4 ELECTRICAL SYSTEM CONDITIONS

The indoor transformer control panels shall be suitable for installation within GPL's Power
System that has the following characteristics as shown in
Table 2.

Table 10: Characteristics of GPL’s Power System

Nominal Svstem Volt E q Three Phase Low Voltage Supply (LV)i0.48 kV, 60 Hz, 3¢-4-wire, Wye
Pﬁgga ystem Vollage, Frequency an Single Phase Low Voltage Supply 220 VAC, 60Hz, single phase 2-wire
Special Purpose Supply Regulated and filtered 125 VDC
\oltage Class — Low Voltage Side 0.6/1 kV
6.8.7.5 TYPE OF CONTROL CABLES

Multi core THHN/THWN-2 cables. The cable must be suitable for use in dry and wet
applications up to a maximum temperature of (90°C).

6.8.7.6 CABLE AND WIRE GENERAL REQUIREMENTS

7. All cables shall be screened preferably with aluminium tape with tinned copper drain
wire.

8. The cable must have at minimum 100% insulation. 133% is also acceptable.

9. Cables shall be classified as Low Smoke and Fume (LSF) cables and tested using IEC
61034.

10.Cables must be capable of use in wet conditions.

11.All cables shall be stranded flexible tinned copper or copper only conductors and follow
recommendations of IEC 60228.

12.The conductor shall be clean; reasonably uniform in size, shape, quality and its surface
shall be free from sharp edges, scale, spills and other defects.
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13.Cables shall be tested in accordance to IEC 60502-1.

14.The Cable will be laid in ground or on ladder type trays or drawn in conduit in a hot,
humid and tropical atmosphere. The trays may be overhead, suspended or run in
concrete trenches with removable covers. The tenderer shall indicate clearly the de
rating factor for the above conditions.

15.Repaired cables shall not be accepted.

6.8.7.7 ARMOR
Armouring shall be applied over the insulation over the inner sheath for the multi core cables.

The armouring shall be galvanized round steel wires or galvanized steel wire braid or bronze
braid.

6.8.7.8 INSULATION
Cables must have a Flame Retardant Polyvinyl Chloride (PVC) insulation and a nylon jacket
in accordance with the requirements of IEC60332-1.

6.8.7.9 OUTER SHEATH
1. The Outer sheath shall be of extruded PVC and must be black with UV protection.
2. Minimum thickness of PVC outer sheath shall be 1.8mm.

6.8.7.10 INNER SHEATH
1. For multi core armoured cables, the inner sheath shall be extruded PVC.
2. The filler and inner sheath for common covering shall be non-hygroscopic, fire retardant
(FR) material and shall be softer than insulation.
3. The minimum thickness of inner sheath shall be 1mm.

6.8.7.11 LABELLING
The cable sheath must be labelled. The labels should be embossed (not printed). The labels
should not be easily removed after handling.

Information appearing on the label should include the following:
1. Manufacturer.
Year.
Number of cores x cross sectional area (mm?).
IEC Standard - IEC 60502-1.
Distance mark at every meter along the length of cable.
Name of the purchaser (Property of Guyana Power & Light Inc.).
Any other relevant details.

NOoO AW

6.8.7.12 CURRENT RATING

The Cables will have current rating derating factors for an ambient temperature of 45 deg.C
and ground cable is required to be taken into consideration. The current ratings shall be
based on the maximum temperature 90 deg.C for continuous operation at the rated current.
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6.8.7.13 OPERATION
Cables shall be capable of satisfactory operation under Power Supply System frequency
variation of + 5% and voltage variation of + 10%.

6.8.7.14 CABLE DRUM
1. Drums shall be proofed against attack by ants and termite
2. The Cables shall be supplied in Drum lengths of 500 meters which shall be subject to
tolerance of not more than (+/-)5%. However, a drum can contain smaller lengths of
cable based on order quantity.

6.8.7.15 WIRE INSULATION COLOUR CODING

Table 2: Wire Insulation Colour

Description Required Colour/Identification
A Phase Red
B Phase Yellow
AC 3 Phase Power C Phace Biie
Neutral Black
A Phase Red
B Phase Yellow
AC CT&PT C Phase Blue
Neutral Black
Earth Green & Yellow Stripes
Cables above 4 cores Sequential numbering for every core beginning at ‘#1’

6.8.7.16 TESTS

Supplier shall test and submit certified test reports in accordance with IEC 61034, IEC60332 and other
applicable IEC and IEEE standards.

6.8.7.17 COMPLIANCE WITH SPECIFICATION

The control cables shall comply in all respects with the requirements of this specification. However, any minor
departure from the provisions of the specification shall be disclosed at the time of tendering in the Non-
Compliance Schedule in this document. (see below).

6.8.7.18 COMPLIANCE WITH REGULATIONS

All the cables shall comply in all respects with the Laws of Guyana Governing the Importation of Commercial
Items and/or Goods.

The cables shall be arranged to minimize the risk of fire and any damage that might be caused in the event of a
fire.

6.8.7.19 QUALITY ASSURANCE, INSPECTION AND TESTING

6.8.7.19.1. GENERAL
To ensure that the supply and services are in accordance with the Specification herein, with the
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regulations of Guyana and with relevant authorized international standards, the Proponent shall
have in place suitable Quality Assurance Programmes and Procedures to ensure that all
activities are being controlled and documented, as necessary.

The quality assurance arrangements shall conform to the relevant requirements of ISO 9001 or
ISO 9002, as deemed appropriate by the Purchaser and the Proponent.

The systems and procedures that the Proponent will use to ensure that the supply complies with
the specified requirements, shall be defined in the Proponent’s Quality Plan.

The Proponent shall operate systems that implement the following:

Hold Point “A stage in the material procurement or workmanship process beyond which work
shall not proceed without the documented approval of designated individuals or organisations.”

The Purchaser's written approval is required to authorise work to progress beyond the Hold
Points indicated in approved Quality Plans.

Notification Point “A stage in material procurement or workmanship process for which
advance notice of the activity is required to facilitate witness.”

If the Purchaser's representative does not attend after receiving documented notification in
accordance with the agreed procedures and with the correct period of notice, then work may
proceed.

6.8.7.19.2. QUALITY ASSURANCE SYSTEM
Unless the Proponent’s Quality Assurance System has been audited and approved by the
Purchaser, a Quality Assurance System shall be submitted to the Purchaser for approval within
a minimum of One (1) month from the placement of order, or such other period as shall be
agreed with the Purchaser. The Quality Assurance System shall provide a description of the
Quality Control System for the supply and shall, unless advised otherwise, shall include, but not
limited to the following details:

22.The structure of the organisation;
23.The duties and responsibilities assigned to staff to ensure quality of work;

24.The system for purchasing, taking delivery and verification of the specifications of raw
materials;

25.The system for ensuring the quality of workmanship
26.The system for control of documentation;

27.The system for the retention of records; and

28.The arrangement for the Proponent’s internal auditing.

6.8.7.19.3 QUALITY PLANS
The Quality Plans shall set out the activities in a logical sequence and, unless advised
otherwise, shall include, but limited to the following:

303|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

An outline of the proposed programme sequence;

The duties and responsibilities assigned to staff ensuring the quality of work;
Hold and notification points;

Submission of engineering documents required by the specification;

The inspection of materials and components on receipt;

Reference to the Supplier's procedures appropriate to each activity;

N o o~ w N RE

Inspection during fabrication and assembly; and
8. Final inspection and test.

6.8.7.19.4 INSPECTION AND TESTING

The Manufacturer/Proponent shall afford the Purchaser without charge, all reasonable facilities to assure that the
cables being furnished are in accordance with the specifications herein.

The Purchaser reserves the right to reject an item of the cable if the test results do not comply with the values
specified herein.

Tests, including any retests required, shall be carried out by the Supplier at no extra charge, at the manufacturer's
works.

Full details of the proposed methods of testing, including connection diagrams, shall be submitted to the Purchaser
by the Supplier for approval, at least one month before testing.

All costs in connection with the testing, including any necessary re-testing, shall be borne by the
Manufacturer/Proponent.

Any cost incurred by the Purchaser in connection with inspection and re-testing as a result of the failure of the
cables or any of its components under test or damage during transport or offloading shall be to the account of the
Proponent.

The Proponent shall submit to the Purchaser three signed copies of the test certificates, giving the results of the
tests as required. No materials shall be dispatched until the test certificates have been received by the Purchaser
and the Proponent has been informed that they are acceptable.

The test certificates must show the actual values obtained from the tests, in the units used in this specification, and
not merely confirm that the requirements have been met.

No inspection or lack of inspection or approval by the Purchaser’'s Representative of equipment or materials
whether supplied by the Proponent or a Sub-Proponent, shall relieve the Proponent from his/her liability to
complete the contracted works in accordance with the contract would exonerate him/her from any of his/her
guarantees.
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6.8.7.20 NON-COMPLIANCE SCHEDULE

On this schedule, the Proponent shall provide a list of non-compliance with this specification, documenting the
effects that such non-compliance is likely to have on the equipment/component life span and operating
characteristics. Each non-compliance shall be referred to the relevant specification clause.

Clause No. Non-Compliance
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6.8.7.21 TECHNICAL DATA SCHEDULE FOR CONTROL CABLES

For submission(s) to be evaluated, Proponent MUST complete the entire form below.

| Item General | GPL Requirement | Bidder's |
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Remarks
1 Name of manufacturer and location of factory | Bidder to provide
2 Standards to which conform Bidder to provide
3 Cable type THHN/THWN-2
4 | Size of cable (cross-section) Bidder to provide
5 Voltage Rating 1kV/0.6kV
6 | Thickness of insulation (mm) Bidder to provide
7 No. of cores As per tender
8 Conductor material -cr)'::lr;/ ed Copper/Copper
9 Form of conductor Circular
10 | Minimum thickness of inner sheath (mm) 1
11 | Material for inner sheath PVC
12 | Minimum thickness of outer sheath (mm) 1.8
13 | Material for outer sheath PVC
14 | Overall dia. of cable (mm) Bidder to provide
15 | Armour Yes
Galvanized round steel
16 | Armour material/form wires/ galvanized steel
wire braid/ bronze braid.
17 | Dimension Bidder to provide
18 | No. of strands and wire dia. Bidder to provide
19 | Cross-section of the conductor (sg.mm) Bidder to provide
Maximum continuous current (amps.):

In ground at 32°C Bidder to provide
20 In duct Bidder to provide

In air/trench at 40°C Bidder to provide
24 | Maximum short circuit current (amps.) Bidder to provide
25 | Conductor resistance at 20°C Bidder to provide
26 | Approx. net weight per 100 m. length (Kg) Bidder to provide
27 | Standard drum length (m) 500
28 | Total weight of the drum Bidder to provide
29 | Dimensions of the drum Bidder to provide
30 | Maximum safe pulling force Bidder to provide
31 | Minimum bend radius of cable Bidder to provide

Note: Where it is stated ‘Bidder to provide’ the Maximum continuous current (amps.) should be

given for each conductor size quoted for.

6.8.7.22

SHIPPING

The Manufacturer/Proponent shall prepare the control cables for shipping in such a
manner as to protect them from damage or deterioration during shipping and storage,
and shall be responsible for, and make good, any and all damage due to improper
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preparation for loading, shipment, and storage.

The control cables shall be shipped securely banded with a steel strap or approved
synthetic strap to a pallet. The pallet shall be constructed to accept two fixed 195 mm
forks spaced either 65mm or 320 mm apart. At least 90 mm clearance shall be provided
under each pallet and the bottom of the pallet must not be fully covered in order to
facilitate the use of pallet jacks.

6.8.8 INTERLOCKING FACILITIES

PART 17 - Isolating devices, earthing switches, circuit breakers, etc. shall be
provided with an approved interlocking system which ensures safe operation

of the equipment under all service conditions.

PART 18 - Mechanical interlocks shall be employed where practicable and shall
be effective at the point where hand power is applied so that stresses cannot

be transferred to parts remote from that point.

PART 19 - Electrical interlocks shall function as to interrupt the operating supply
and an approved system of interlocks shall be provided and shall include for
emergency hand operation of equipment normally power operated. Failure of
supply (or its restoration after an outage) or connections to any electrical

interlocks shall not produce or permit faulty operation.

PART 20 - Where key interlocking is employed, tripping of the circuit breaker
shall not occur if any attempt is made to remove the trapped key from the
mechanism. Emergency tripping devices shall be kept separate and distinct
from the key interlocking system and shall be clearly labeled, suitably

protected from inadvertent operation but readily accessible.

PART 21 - At existing substations where equipment is being extended,
interlocking facilities, key exchanges and associated equipment shall be
identical with and form a comprehensive extension to the existing interlocking

scheme.
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PART 22 - Circuit breakers shall be interlocked so that except under maintenance
conditions it is not possible to close a circuit breaker unless the selected

busbar and circuit isolators are closed.

PART 23 - Isolating switches shall be so interlocked that they cannot be operated
unless the associated circuit breaker is open. Where power transformers are
banked together, the individual transformer isolators shall be interlocked so

that it is not possible to make or break load current at the isolators.

6.8.9 LOCKING FACILITIES

PART 24 - Locking facilities shall be provided on each item of substation
equipment as detailed below and shall be additional to the mechanical

interlocks specified in Section 9.9.

PART 25 - Locks and keys shall be in accordance with the requirements of this

Specification.

PART 26 - Where a mechanism shall be locked in a specific position, the locks shall
be fitted to that part of the mechanism where the operating power is applied

and not to remote or ancillary linkages.

PART 27 - The following locking facilities shall be provided:-

SCHEDULE 0 - Access doors or gates to circuit enclosures.
SCHEDULE 1 - Marshalling, operating and terminal kiosks or cubicle

access doors and panels.
SCHEDULE 2 - Circuit breaker control switch in the neutral position
SCHEDULE 3 - Local/Remote switches
SCHEDULE 4 - Marshalling operating and terminal end panels.

PART 28 - Locks shall be designed constructed and located on the equipment so

that they will remain serviceable in the climatic conditions specified without
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operation or maintenance for continuous periods of up to two years and with

suitable maintenance shall be fit for indefinite service.
6.8.10 CURRENT TRANSFORMERS

PART 29 - Current transformers shall be supplied suitable for the duty specified
in the Schedule of Requirements and comply with the requirements of IEC

60044.

PART 30 - Current transformers including primary winding conductors shall have
a short-time current rating and duration not less than that corresponding to

the design short-circuit level of the associated switchgear.

PART 31 - The secondary windings of each current transformer shall be earthed

at one point only.

PART 32 - Magnetization and core loss curves shall be provided for each type and
rating of current transformer. The output and ratios of each current
transformer shall not be less than specified, but the Contractor shall ensure
that the capacity is adequate for the operation of the associated protective

devices and instruments being supplied.

PART 33 - Calculations justifying the selection of current transformers shall be

submitted before manufacture and shall be subject to the engineer's approval.

PART 34 - Primary winding conductors shall be not less than 95mm?2 section and

shall have short circuit ratings not less than that of the associated switchgear.

Secondary windings of each current transformer shall be earthed at one point
only. Current transformers shall be capable of carrying the rated primary
current for a period of one minute with the secondary windings open circuited,

310|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

as specified in BS 7626 and IEC 60044- 1.

PART 35 - Magnetization and core loss curves shall be provided for each type of
rating of current transformer. Where the Contractor wishes to provide current
transformer ratios differing from those specified he shall first obtain approval

in writing from the Engineer for each specific instance.

PART 36 - Where an existing balanced protective scheme is being extended, the
Contractor shall ensure that any additional current transformers are correctly

matched to the existing equipment.

PART 37 - Current transformers provided for protection purposes shall have
overcurrent and saturation factors not less than those corresponding to the
design short circuit level of the system. The Contractor shall ensure the
capacity of the current transformers provided is adequate for operation of the

associated protective devices and instruments.

PART 38 - Each current transformer shall be individually labeled and serial
plates shall be provided for fitting to the outside of current transformer

chambers, etc.

PART 39 - Where double ratio secondary windings are specified a label shall be
provided at the secondary terminals of the current transformer indicating
clearly the connections required for either ratio; these connections and the
ratio in use shall be shown on the appropriate schematic and connection

diagrams.

PART 40 - Neutral current transformers shall be of the outdoor metal enclosed
bushing type complete with suitable mounting steelwork as specified and

complete with cable box for secondary connections.
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PART 41 - Where specified loose CTs shall be provided under this Contract e.g. for
tariff metering, biased differential protection etc., for issue to other

Contractors for incorporation in their equipment-.

PART 42 - The Contractor shall provide details of his method of calculating the
outputs of the current transformers for each type of protection specified and
shall submit to the Engineer calculations for all the current transformers for

approval before starting manufacture.

6.8.11 SURGE ARRESTERS

PART 43 - Surge Arresters shall be of the valve type employing resistor discs of
ceramic material with non linear resistance characteristics and multi-gap
discharge devices. Except where approved the use of organic materials is not

permitted.

PART 44 - Surge Arresters shall be housed in porcelain containers sealed against
the entry of moisture and oxygen. Internal components shall be designed to
minimise internal corona and also to ensure minimal capacitive coupling with

any conducting layer of pollutant on the outside of the porcelain housing.

PART 45 - Surge Arresters shall comply in all respect with [EC 60099-1, shall be
entirely suitable for operation under the system conditions specified,
including system voltage rises on unloading long transmission lines and shall
have sufficient capacity to discharge the system charging currents without

damage.
PART 46 - For 69 kV surge arrestors, the rated current shall be not less than 10,000

amps. The Maximum Continuous Operating Voltage (MCOV) shall be 60 kV and

the surge arresters shall be station class, light duty.
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PART 47 - For 13.8 kV surge arrestors for cable transitions the rated current shall
not be less than 10,000 A, otherwise arresters shall be rated at 5,000 A. The
MCOV shall be12 kV.

PART 48 - An additional high current impulse test shall be carried out as
described in IEC 600991 para. 63.2 except that the peak value of high current
impulse shall be 40 kA. The value of average power frequency spark-over
voltage for a discharge current of 10 kA shall not vary by more than 10% as
measured before and after the test. If the Bidder cannot conform to the peak
value of high current impulse specified, he shall state the value for which he

can comply.

PART 49 - Each surge arrester shall be fitted with a surge counter of an
approved type which shall be mounted at a height of 1500 mm from ground

level.

PART 50 - Depending on the characteristics of the surge arresters offered by the
Contractor, the Employer reserves the right to require the Contractor to

supply surge arresters manufactured by a nominated sub-contractor.

6.8.12 LINE TERMINATIONS
Connections from the overhead line conductors between the terminal poles to the
substation equipment shall be made under this part of the Contract, and shall include
the supply of any necessary clamps.
6.8.13 EARTHING SCREEN
a) Approved earthed screens where required shall be provided and mounted on lattice
steel masts, to protect the equipment from direct lightning strikes. The screens shall be of
stranded hard drawn copper wires of not less than 35 sq.mm total cross section, and
connected to provide low impedance paths to earth.
b) The layout of the earth wires shall be such that generally, equipments to be protected
lie within areas bounded by lines drawn from the earth wire at 35° to the vertical in a
plane perpendicular to the axis of the earth wire. Where the equipment lies within areas
bounded by two or more conductors the protective angle shall not exceed 45°.

c) The earth screens shall be suitable for extension to protect the substation equipment
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to be installed in future stages of development.
d) Connections shall be made by copper strip of at least 125 sq.mm cross section between
the overhead earthed screen wire and the main substation earthing system at each
support, via a test link.
e) Earth wires shall be held in clamps with free, pin type joints between clamps and
supports.
f) Connections shall be provided for the terminations of the earth wires of the overhead
lines including bimetal connectors where necessary.
g) Self supporting masts are required.
h) The design of all structures shall generally comply with Section 9.15 and in addition is
to ensure that in the event of breakage of either one earth wire or one stay the Factor of
Safety is not less than 1.5.

6.8.14 CORONA
Equipment shall be designed so as to minimise corona or other electrical discharge and
radio interference. Tests for corona and radio interference shall be carried out by the
Contractor at his works and if necessary at site as required by the Engineer.

6.8.15 EARTHING

The earthing of all equipment shall be in accordance with the recommendations in the [EEE

80 and other relevant sections of this Specification.

6.8.16 PORTABLE EARTHING EQUIPMENT
Two sets of fully rated maintenance earthing equipment shall be provided in the new
substation. The earthing equipment shall be portable and provided with suitable steel

storage containers

SECTION VIucoiitissssssssssssssssssssssssssssssssssssssssssssssssnss PROTECTION, METERING AND SCADA

7.1 ARRANGEMENT OF FACILITIES

Details of the specific arrangements required on each site are given in the Schedules
of Requirements.

Unless otherwise specified, protective relay and control equipment for outdoor, 13.8
kV and for 69 kV switchgear shall each be mounted on separate control relay panels,
and shall incorporate all necessary control and indication facilities for the operation
of the plant and equipment at the substation.
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7.2 CONSTRUCTION OF CUBICLES

PART 51 - Each cubicle shall form a complete enclosure and is preferably to be
associated with only one circuit of main equipment. Up to two circuits may be
accommodated in one cubicle provided the equipment and wiring associated
with each circuit is segregated ITom the others and sheet steel sectioning
barriers fitted within the cubicle.

PART 52 - All panels or cubicles shall be constructed of sheet steel adequately
braced and preferably of folded construction.

PART 53 - Close fitting lockable and lift-off steel doors shall be provided and
hinged in such a manner that they may be opened through 180°.

PART 54 - The interior of each cubicle shall be finished with a matt white surface
and an interior lamp suitable for the local L.V.A.C. supply and controlled by a
door operating switch and shall be fitted at the top of each section. Anti-
condensation heaters controlled by thermostats shall be fitted in each section
and each cubicle shall be well ventilated top and bottom through vermin-proof
louvres fitted with brass gauze screens.

PART 55 - Unless otherwise approved, panels shall be suitable for floor mounting
and shall provide for bottom entry of power and multi core cables via vermin-
proof plates and hardwood sealing bushes.

PART 56 - Floor plates of cubicles shall- not be used as gland plates for control
cable terminations but separate, removable gland plates shall be provided
within the cubicles and be so located as to provide adequate working
clearances for terminating the cables.

PART 57 - Relay movements and other sensitive equipment shall not be fitted on
cubicle doors or hinged panels and no equipment whatsoever shall be
mounted on rear access doors.

PART 58 - All sections of a composite cubicle shall be suitably labelled in
accordance with the Specification and each section or panel shall also be
readily identified by labels at the rear with the access doors either open or
closed.

PART 59 - The arrangement and mounting of all indicating devices, control
switches, relays and other apparatus shall be to the approval of the Engineer.

The exterior finish and colour of all cubicles shall be consistent throughout
and shall be subject to the Employer's prior approval.

7.3 PROTECTION DEVICES

PART 60 - Protection equipment shall be designed and applied to provide
maximum discrimination between faulty and healthy circuits. All equipments

315|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

on healthy circuits shall remain inoperative during transient phenomena,
which may arise during switching or other disturbances to the system.

PART 61 - Current transformers shall be located as indicated on schematic
drawings unless otherwise agreed in writing by the Engineer.

7.4 RELAYS

PART 62 - Relays shall be of approved types complying with IEC 60255, or equal,
and IEC 61850 shall have approved characteristics and be flush mounted in
dustproof cases with filtered breather.

PART 63 - Relay cases shall generally be finished in bright black/ silver enamel.
Cases shall be in accordance with IEC 60068, enclosure category 20/40/04.

PART 64 - Relays shall be of approved construction and shall be arranged so that
adjustments, testing and replacement can be effected with the minimum of

time and labour. Relays of the hand reset type shall be capable of being reset
without opening the case and remotely from SCADA.

PART 65 - Electrically reset tripping relays shall be provided where necessitated
by the system of control.

PART 66 - The protective relays shall be microprocessor based and shall include
full programmable scheme logic, self diagnostics, time tagged event recording,
remote amps, volts, active power and reactive power metering and full
isolated serial fibre optic based LAN communications system with remote
setting and interrogation locally in the substation and from the control centre.
The Bidder shall provide full details of the schemes proposed including details
for interfacing with the SCADA system.

PART 67 - Where specified, multifunction microprocessor based relays shall be
used such as for Transmission Line and Transformer protection. Where a
multifunction relay is used then it shall have, as a minimum, back up
protection consisting of an independent overcurrent and earth fault digital
relay function.

PART 68 - The Contractor shall provide all necessary designs and equipment for
approval and perform all necessary work for the correct and efficient
operation of his protection system and interfacing/interlocking with the
existing network protection systems.

PART 69 - The design shall include recommended relay settings with back up
calculations including short circuit analysis, and co-ordination studies for all

relays provided.

PART 70 - All design and calculations shall be subject to Engineer's Approval.
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PART 71 - Relay contacts shall be suitable for making and breaking the maximum
currents which they may be required to control in normal service but where
contacts of the protective relays are unable to deal directly with the tripping
currents, approved auxiliary contactors, relays or auxiliary switches shall be
provided. Separate contacts shall be provided for alarm and tripping functions.
Relay contacts shall make firmly without bounce and the whole of the relay
mechanisms shall be as far as possible unaffected by vibration or external
magnetic fields.

PART 72 - Relays, where appropriate, shall be provided with flag indicators, phase
coloured where applicable. Flag indicators shall be of the hand reset pattern
and shall be capable of being reset without opening the case. Where two or
more phase elements are included in one case separate indicator shall be
provided for each element.

PART 73 - Relays with provision for manual operation from outside the case,
other than for resetting, will not be accepted and time delay relays shall not be
of the dashpot type.

PART 74 - Relays, whether mounted on panels or not, shall be provided with
clearly inscribed labels describing their application and rating in addition to
the general purpose labels.

PART 75 - Dymo tape labels or similar will not be accepted.

PART 76 - Approved means shall be provided on the relay panels for the testing
of protective relays and associated circuits. If injection test plugs are required
for these purpose prices shall be included in the schedule of tools and
appliances.

PART 77 - Where test switches are provided for front of panel mounting these
shall be lockable in the normal service position and when switched to an
intermediate or test position shall give an alarm.

PART 78 - Where test switches are used to check operation of current or voltage
relays, steps shall be taken to ensure that it is not possible to return the test
switch to the normal service position (and hence restore tripping), before the
relay output contacts have reset.

PART 79 - Attention is particularly drawn to the tropical climate and relay
designs shall be entirely suitable for duty under these conditions.

PART 80 - To minimize the effect of electrolysis, relay coils operating on d.c. shall
be so connected that the coils are not continuously energized from the positive
pole of the battery.

PART 81 - All relays offered shall have been fully type tested in accordance with
the appropriate standards and shall have had satisfactory operational service.
Full data relating to these requirements shall be submitted with the Bid.
Unless otherwise stated, it will be assumed that relay equipment offered, has
been type tested, or if not tested, that the Bided price includes for such tests.
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7.5 BUSBAR PROTECTION SYSTEM

7.5.1 Busbar Zone Protection

PART 82 - Busbar protection shall be of the circulating current type using
electromechanical high impedance relays and shall provide protection for
phase and earth faults. The protection shall include a discriminating system
for each busbar section and a check system covering all sections. Tripping shall
be initiated by the simultaneous operation of a discriminating system and the
check system. The high impedance relay shall be equipped with a filter or
otherwise desensitized to frequencies other than 60 Hertz.

PART 83 - Details of the filter shall be provided with the Bid.

PART 84 - The rated stability limit of each fault detecting system shall not be less
than the rated short time current of the associated switchgear for phase and
earth faults, and sensitivity for both phase and earth faults shall be between
10 per cent and 30 per cent of the minimum fault current available.

PART 85 - Auxiliary contacts on busbar selector isolators used for switching
current transformer secondary circuits shall consist of two switches with
silver based contacts connected in parallel. Auxiliary relays will not be
accepted for this purpose.

PART 86 - Each circuit breaker shall have its own busbar protection tripping relay
in addition to any other trip relay, and tripping logic should be obtained from
busbar selector isolator auxiliary switches. Overvoltage protection in the form
of non-linear voltage limiting resistors shall be provided where appropriate.

PART 87 - Automatic and continuous supervision of current transformer circuits
shall be provided to give an alarm when the out-of-balance current reaches an
undesirable value. The supervision equipment shall also take the defective
system out of service by short-circuiting the current transformer bus wiring
and interrupting the tripping circuit. The short-circuiting contacts shall be
capable of carrying the total secondary current should a busbar fault occur
after the supervision equipment has operated. They shall also be insulated to
withstand the high secondary voltages viz: up to at least the overvoltage
protection resistor limiting voltage, which arises during busbar faults.

PART 88 - A lockable ON/OFF switch shall be provided for each zone.

PART 89 - Circuit breaker closing circuits shall be interlocked with a normally
closed contact on the appropriate busbar protection-tripping relay.
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SECTION VIII ..... SUPERVISORY CONTROL AND DATA ACQUISITION (SCADA) SYSTEM

8.1 Introduction

PART 90 - All substations being built, extended or modified under this contract
shall normally be operated from the central SCADA system, which is located at
the New Sophia Substation. Additionally, facilities for control and monitoring
of the substations shall be available through local Substation Control Units
(SCADA) at each substation and locally at the equipment for maintenance
purposes.

PART 91 - Communications between the SCADA Control Centre and the RTUs at
substations shall be by means of fibre optic cable.

PART 92 - The SCADA system shall supervise both existing and new plant, thus
the Bidders' attention is drawn to the inclusion in his scope of work of
interfaces to existing substation equipment. This contract includes for:

SCHEDULE 0 - Substation terminal unit at each substation for the signals
to/from the station plant/equipment

SCHEDULE 1 - Modifications to existing switchgear, transformers,
marshalling, panels, relay panels, protection and control panels, etc.,
to acquire the data: to be transmitted to SCADA and to interface with
SCADA control commands including all necessary contacts, relays,
transducers and wiring

SCHEDULE 2 - All cabling to and from switchgear, control /relay panels,
transformers, etc.

SCHEDULE 3 - Design and manufacture of the new plant/equipment to suit
the SCADA interface.
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SCHEDULE 4 - Obtaining full information of the existing installation during
the design phase as necessary.

PART 93 - The Contractor shall ensure that his work in this area is suitably
programmed to minimise interference with the normal day-to-day operation
of the station and to avoid any unnecessary plant outages.

8.2  System Configuration

PART 94 - The SCADA system shall have provision for controlling and monitoring
all alarms and the status of critical parameters of the new and existing 69 kV
switchgear.

PART 95 - The system shall be easily expandable to cater for the substations
indicated as future on the SCADA System Block Diagram.

PART 96 - The Operator workstations and Server shall be incorporated into a
Control Desk, which shall be ergonomically designed to the Employer's
approval.

PART 97 - Each Operator workstation shall comprise:

SCHEDULE 0 - PC, 1000 MHz, with 512: ME, 133 Hz RAM, two x 30 GB hard
drives, CD writer, Archiving tape drive, 64 ]J\1B Graphics card, 21linch
monitor, keyboard, mouse and application software.

PART 98 - The system shall be provided with duplicate power supplies from a
local UPS system to be sized by the Bidders and supplied as part of this
Contract and shall have automatic 'bump less' transfer on failure of the
primary

PART 99 - The alarm printer shall be an A4 Laser printer
PART 100 - The reports' printer shall be an A3 colour printer.

PART 101 - Two swivel chairs on castors shall be provided along with tables for
each printer and paper storage.

PART 102 - The system shall be complete with all necessary data highway
cable(s) and terminals, line drivers, operating system software, applications
software system documentation, including functional and software
specification, operating and maintenance manuals for all system hardware
and software, and training manuals.
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PART 103 - The system shall be supplied fully configured and commissioned with
all user applications software and programming of all inputs and outputs
completed by the Contractor. Equipment and device numbering shall accord
with the Employer's current system or other system as approved by the
Engineer.

8.3 System Functional Requirements

PART 104 - The system shall:

SCHEDULE 0 - log all specified discrete alarms

SCHEDULE 1 - log all critical analogue data for plant items for record
purposes and to allow computation of main unit outputs and
efficiencies.

SCHEDULE 2 - display active mimic diagrams of the 13.8 kV and 69 kV
switchgear and transformers at each substation. Each mimic shall
include the specified analogue quantities and status, alarm and trip
indications.

SCHEDULE 3 - have facilities for bar-charts, operational and management
reports (e.g. shiftlogs by equipment, and periodic individual circuit and
total station load data) and facilities allowing display of several
parameters simultaneously.

SCHEDULE 4 - permit on screen graphical trending of all analogue data
with a rolling register of analogue data and events retained in memory
for the previous 3 month period.

PART 105 - Archiving shall be automatic with storage on magnetic tape or
equivalent for which all necessary drives and ancillary equipment shall be
supplied.

PART 106 - High-speed event recording is required; resolution of switched inputs
timed to the nearest second will be acceptable. The system shall, however,
automatically store the data of any input found to have changed status, either
alarm condition or return to normal, together with the time of the status
change, and shall transfer the data change detected to the printer in historical
sequence.

PART 107 - The system design shall allow the user to select the contents of each
data log to suit operational requirements. Sufficient bulk data storage and
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computation capability shall be provided for calculation of outputs and
efficiencies on at least a weekly basis.

8.4 Testing and Diagnostics and Training

PART 108 - The system shall be provided with the following on-line operations
selectable by single push-button initiation at the equipment cubicle:

SCHEDULE 0 - System Test: - a diagnostic exercise of both hardware and
software culminating in a printout indicating system operation or
listing the location of faulty elements. It shall also be possible for the
test to be initiated automatically on a one-hour basis.

SCHEDULE 1 - Input Test: - an operational check of all input modules
culminating in a printout indicating correct operation of all inputs or
listing any inputs, which are faulty or inactive. It shall be possible for
the input test to be initiated automatically on a one-hour basis.

SCHEDULE 2 - Alarm/Data Summary: - to print a list of all points currently
in the alarm or abnormal condition together with identification of all
input points deliberately removed from the active scanning mode.

PART 109 - In addition to the manual or hourly automatic initiated test facilities
the system shall be subject to continuously performed on-line diagnostic
checks of hardware and software packages. In keeping with the distributed
system philosophy failure of one module shall not affect the operation of other
modules in the system. Provision shall be made for faults to be identified by
means of printer error messages, LED display error codes and by LED's
mounted on the internal circuit cards.

PART 110 - A full works and site testing, commissioning, and recording procedure
for hardware and software shall be submitted for approval of the Engineer. On
site, all inputs and functions would be successfully tested by simulation prior
to connection of field devices.

PART 111 - Employer's staff shall be trained on the commissioned system on site
in routine operation and maintenance. Documentation shall be such as to
facilitate further training within BEC by the first group.

8.5 Substation Control Unit

PART 112 - A Substation Control Unit (SCU) shall be provided as specified at each
substation to facilitate local central supervisory control and monitoring. A
fibre optic based LAN shall be provided to communicate between the SCU and
multifunction protection relays and meters and I/O modules located in
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switchgear control compartments and substation common control and alarm
panels.

PART 113 - The SCU shall be fully equipped to provide 25% spare for each
analogue and digital control and monitoring signal.

PART 114 - It shall be possible to interrogate and set protection relays from the
SCU and central SCADA and down load stored data with the aid of a portable
Personal

Computer at the equipment panel. The SCU may act as a Remote Terminal Unit
(RTU) for the SCADA system or have facilities to communicate with the RTU.
Three notebook computers fully configured with all necessary software shall
be provided. A full set of Manuals, software on CD and any necessary licensing
shall be provided with each computer.

8.6 Alarms, Indications and Controls

PART 115 - The Contractor shall provide for transmission of the alarms and
indications and reception of control signals for each circuit at each substation
as detailed hereunder.

PART 116 - Interfaces with the SCU shall be by means of networked multifunction
protection relays and meters or [/0O units throughout. Digital data shall be
acquired by means of volt free contacts.

PART 117 - Plant contacts shall be combined normally open and normally
closed, changeover type.

PART 118 - An open contact shall have an impedance of greater than 10 K ohms
and a closed contact of less than 200 ohm, including cabling, when measured
at the interface point.

PART 119 - Switchgear open/close indications shall be "two bit", i.e., separate
contacts for open and closed.

PART 120 - Where transducers are required for analogue data, they shall have
an output of 4-20mA for both unidirectional and bi-directional quantities.

PART 121 - Control signals from the SCADA system shall be short duration pulses;
2-5 secs in length using a control power supply, which shall be provided under
this contract.

8.7 List of Signal Requirements

The requirements for the SCADA System are as follows.

323|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

For each 69 kV Circuit
Alarm indications for:

PART 122 - Distance relay operated, where applicable

PART 123 - Line differential protection operated, where applicable
PART 124 - Directional overcurrent protection operated, where applicable
PART 125 - Earth fault protection operated

PART 126 - Sensitive earth fault protection operated, where applicable
PART 127 - Auto-reclose initiated

PART 128 - Auto-reclose lock-out

PART 129 - Interrupt received, where applicable

PART 130 - Interrupt sent, where applicable

PART 131 - C.B. mechanism faulty

PART 132 - Trip circuit fail V.T. fail (striker pin or MCB contact)

PART 133 - 125 V d.c. supply fail

PART 134 - Spare for 5 other points
Status indications for:

PART 135 - Line disconnect switches (where applicable)

PART 136 - Busbar disconnect switches (where applicable)

PART 137 - Circuit breaker

PART 138 - Synch available (latched signal)

PART 139 - SCADA/local control switch (to indicate 'local’ position)
PART 140 - Auto-reclose switched out

Instrumentation connections (for transducers) for:

PART 141 - 3 phase and neutral CT's
PART 142 - 3 phase and neutral VT's

Control signals for:

SCHEDULE O - Circuit breaker trip and close

For Each Busbar Section
Alarm Indications for:

SCHEDULE 1 - (Busbar) protection operated (for each bus section)

SCHEDULE 2 - (Busbar) protection fail (for each bus sections plus the check
Zone)

SCHEDULE 3 - Overcurrent - C.B. mechanism faulty - trip circuit fail

SCHEDULE 4 - V.T. fail (striker pin or MCB contact)

SCHEDULE 5 - 125 V d.c. supply fail - trip relay operated
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SCHEDULE 6 - Under frequency relay operated (for each bus section)
SCHEDULE 7 - Spare for 5 other points

Status Indication (open and closed) for:

PART 143 - Busbar disconnect switches

PART 144 - Circuit breaker

PART 145 - Synch available (latched signal)

PART 146 - SCADA/local control switch (to indicate local position)

PART 147 - Busbar protection switched out (each bus sections plus check
Zone)

Instrumentation connections (for transducers) for:

PART 148 - 3 phase and neutral CT's
PART 149 - 3 phase and neutral VT's

Control signals for:

SCHEDULE 0 - Circuit breaker trip and close

For Each Substation
Alarm indications for:

SCHEDULE 1 - 125 V d.c. systems fault (grouped alarm)
SCHEDULE 2 - Substation fire

SCHEDULE 3 - Telecommunications fail (urgent)
SCHEDULE 4 - Telecommunications fail (non-urgent)
SCHEDULE 5 - Station attended/unattended
SCHEDULE 6 - Spare for 5 other points

Status indication for:

PART 150 - Substation manned (from switch in building)

8.8 TELEPROTECTION SIGNALS

PART 151 - Cables for the teleprotection signals between the protective relay
panels and the teleprotection signalling equipment shall be provided and
instead as indicated. At the teleprotection signalling equipment end, the cables
shall be terminated in the cable glands, cable cores identified and marked with
identification ferrules. The teleprotection equipment specialist will make the
final connections of the cable cores to the terminals.
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PART 152 - Separate cables shall be used for each teleprotection channel. Full
details of the teleprotection link are specified in Section 15.

PART 153 - At the protective relay panel, the cables for the teleprotection signals
shall be terminated on terminals, which are wired directly to isolating links
mounted on the front of the relay panel. The purpose of these links is to enable
the teleprotection equipment to be readily isolated from the protective relays
and the 125 V d.c. tripping and control supplies. Disconnecting links
incorporated in the terminal blocks will not be acceptable for this purpose.

PART 154 - A two-position test switch ("test/normal") shall be installed on the
front of the relay panel to enable the functioning of the intertripping channel
to be tested. The switch shall be lockable and provided with a lock and
duplicate keys. An indication lamp shall be provided for indicating that the test
switch is in the "test" position. A push-button shall be provided to initiate a
test trip signal to the teleprotection equipment. A second indicating lamp or
an auxiliary relay shall be provided to indicate that a test trip signal has been
received.

PART 155 - A warning label shall be provided to remind the operator that the
"test/normal” switch at the remote substation must also be in the test position
before pressing the test pushbutton.

8.9 PROTECTION SETTINGS

The Contractor shall carry out electrical system studies and protection co-ordination
studies in order to provide relay settings for all protection schemes specified herein.

8.10 CURRENT TRANSFORMER DESIGN

Current transformers for unit type protection and distance protection shall be low
reactance types to BS 7626. Current transformers with split iron cores will not be
acceptable.

Calculations for current transformer design shall be submitted to the Engineer for his
approval at an early stage prior to manufacture of current transformers.

326|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

SECTION IX .. CABLE INSTALLATION, BONDING AND EARTHING

9.1 General

This section covers the installation of all cables described in the Specification together
with the erection of their jointing and terminating accessories. It also includes the
bonding to earth of the power cable and control cables.

Special mention shall be made when Bidding, of any civil works required which are
not readily' apparent on the drawings submitted with the Bid, but are nevertheless
essential for the installation of the Plant or machinery. Also, requirements for any
foundations, trenches with floor plates, ducts, embedded pipe work, etc. shall be
advised.

For Plant supplied under this contract all holding down bolts, nuts, washers,
packing, cable brackets and supports are to be supplied by the Contractor.

9.2 Erection on Steel Work

9.2.1 Supports and Racks
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PART 156 - Cable supports and racks together with fixing clamps, bolts, nuts and
screws for outdoor situations and in outdoor concrete lined trenches shall be
of hot dip galvanised steel. Indoor cable supports and racks may be of black
steel painted in accordance with the requirements of the General Specification
hereto.

PART 157 - Cable support and rack designs shall be submitted for the written
approval of the Engineer before manufacture and erection.

PART 158 - Single core and multicore cables shall be clamped to the racks with

smooth finish split packing pieces or cleats with bore of the correct size for the
cable diameters.
The cleats shall be of Silicon aluminium, glass filled nylon or other tough non-
hygroscopic material. Single core cables shall be erected in close trefoil 3
phase groups in separate non-magnetic clamps to the approval of the
Engineer. Wooden cleats are prohibited.

PART 159 - All cable supports, racks, cleats, trays and sunshields together with all
necessary steelwork and fixing materials shall be provided and erected by the
Contractor and the cost thereof is deemed to be included in the Bid Prices for
the erection of the cables.

9.2.2 Erection of Supports

PART 160 - Rag bolts shall normally be used for the fixing of supports and
associated steelwork to masonry.

PART 161 - The fixing of cable supports and associated steelwork to building
structural steelwork, where approved by the Engineer, is to be carried out
with bolted clamps. Weld gun stud fixing will be allowed subject to the
approval in

writing of the Engineer on Site but the drilling of building structural steelwork
shall not be allowed except in special circumstances and then only with prior
permission in writing by the Engineer.

9.2.3 Cable Raceways & Cable Trays

Typical outdoor main raceway systems are made of pre-cast
trench raceway and are installed either at or below grade with

durable fire-resistant covers.
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A driveway near the relav/control house, where vehicles must
cross raceways, shall have suitable covers and be constructed

for the heaviest vehicle and equipment expected to cross the
raceway during the expected lifespan of the substation.

In _multiple battery systems, physical separation shall be
maintained between wiring associated with each battery.

Above grade conduits and cable trays shall only be utilized
within control house associated with new constructions.

All indoor conduits and cable trays shall be routed in such

manner to minimize exposure of wiring to fire or explosions
associated with electrical equipment.

Raceways shall be routed perpendicular to the main busses and
shall not be routed parallel and underneath high-voltage

transmission lines.

Cable trays shall be of perforated galvanised steel and shall be supported on
steelwork or masonry as required. The cost of the provision and erection of cable
trays shall be deemed to be included in the prices for the erection of the cables.

9.2.4 Erection on Racks

PART 162 - The horizontal distance between supporting clamps for all cables
having a conductor size greater than 125 mm:2 shall be calculated taking into
account the normal working and possible fault conditions imposed on the
cables. Details of these calculations shall be supplied with the Bid documents.
Details

PART 163 - of the support spacing proposed by the Contractor shall be stated in
the Schedule of Particulars and Guarantees hereto.

PART 164 - The distance between rack supports for smaller power and for wire

armoured multicore control cables shall be one metre for both horizontal and
vertical runs.

9.2.5 Pulling into Ducts and Troughs
9.2.5.1 Cable Ducts
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PART 165 - The Contractor shall identify Cable duct requirements.

PART 166 - They will normally be in the form of PVC, glazed earthenware or spun
concrete pipes having a nominal inside diameter not less than 150 mm and at
least 35 mm greater than the cable diameter.

PART 167 - Ducts shall be completely embedded in concrete with a minimum 150
mm thickness of concrete surrounding the ducts or group of ducts. Ducts shall
be sealed at each end, with split teak wood plugs and bitumen or by other

approved means to prevent the ingress of water and vermin and the cost
shall be deemed to be included in the prices for erecting and cables.

PART 168 - Where the length of ducts exceeds 15 metres they shall be filled with
thermal conductive material after cable installation to improve the thermal
conductivity.

9.2.5.2 Cable Troughs

PART 169 - The Contractor shall be responsible for the removal, safe storage and
subsequent replacing of trough lids on completion of installation.

PART 170 - On completion of the cable laying, all troughing shall be inspected and
the Contractor shall be responsible for the replacement of any broken parts at
no additional cost.

9.2.6 Laying Direct in the Ground

9.2.6.1 Excavation Works

PART 171 - Standards of workmanship and methods of construction shall
comply with the requirements of Section 4 of this specification and with BS
6031.

It is envisaged that there should be no excavation external to the substation
site.
However, if decided otherwise the following shall apply:

PART 172 - Any road closures or work requiring temporary traffic diversions
shall be notified in writing to the highway authority concerned 1 month in
advance of the works commencing.

PART 173 - The Contractor shall employ only that plant which is suited to the soils
to be handled. He shall not at any time use any plant, which damages or
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reduces the natural strength of the soil either in its in-situ state or during
handling and placing or in its final compacted state.

PART 174 - Atall times excavations shall be kept free from noxious gases, whether
generated in strata or otherwise. The Contractor shall satisfy himself that each
excavation is safe before allowing men to enter.

PART 175 - The Contractor shall ascertain the location and nature of any existing
substructures and services, and shall take every necessary precaution against
damaging or interfering with them during excavations. The Contractor shall
establish the soil ‘p’ value by trial digging and shall verify by calculation that
the cable rating is not less than that specified in the technical Schedules.

PART 176 - Where natural sub-soil drainage depends on the relative positions of
impermeable strata these materials shall be excavated and stored separately.

PART 177 - The Contractor shall ensure that no existing structure or service
settles or suffers any other form of damage due to his work. Temporary works
necessitated by this Section require the approval of the Engineer but his
approval will not relieve the Contractor of any responsibilities. In the event of
damage to property or other services the Contractor will be responsible for
the full cost of all repairs.

PART 178 - Should trench excavation be taken deeper then is required, all
disturbed material shall be removed, a new formation prepared and the
excavation shall be filled with granular material to the correct formation level
and compacted.

PART 179 - Soft or unsound spots in the trench formation shall be excavated as
instructed by the Engineer, a new formation prepared and the excavation filled
with granular material to the correct formation level. The Contractor shall be
deemed to have included in his Bid for dealing with all soft spots.

PART 180 - Rock projections, boulders or other hard spots in trenches for cables
and conduits shall be removed to a depth of 100 mm below formation and the
resulting void filled to formation level with C10 concrete where excavation is
in a continuous stratus of rock and with granular material elsewhere.

PART 181 - Cables shall be laid on the prepared formation as soon as possible
after it has been inspected and approved by the Engineer and the Contractor
shall give adequate notice to enable this to be done. Should any part of the
formation subsequently be damaged or become wetter or drier than its
natural state it shall be further excavated to the lines and levels as instructed
by the Engineer, the new formation prepared and the excavation filled and
compacted to the original formation level.
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9.2.6.2

9.2.6.3

Excavation of Trenches

PART 182 - The Engineer shall settle the exact location of each trench on the site
when the Contractor is ready to commence work.

PART 183 - The surface of roads and footpaths shall be marked and machine cut
to a neat vertical straight edge so that a butt joint can be formed when
reinstated.

PART 184 - Trenches shall be kept as straight as possible and shall be excavated
to approved formations and dimensions. Trenches shall have vertical sides
and shall be close timbered and strutted where necessary to prevent
subsidence.

PART 185 - The excavation of trenches shall include, by way of amplification but
not of limitation, removal from site of all unsuitable excavated material. All
timbering, pumping, baling and the provision of all necessary labour, plant,
tools, additional soil, fuel and motive power for such purposes and the cost of
this service shall be included in the rates and prices for the excavation. The
Contractor shall also include in his prices for the provision of guards, fences
and lighting and such flagmen and watchmen as the Engineer and the local
authorities may deem necessary for the protection and safety of all persons
and adjacent properties.

PART 186 - The depth of excavated trenches shall be suitable to meet the
requirements of ERA Report 69.30.

Cable Laying and Protection

PART 187 - Before the cables are laid, the bottom of the trench shall be lined with
sifted soil or with approved soft sand well tapped down to a minimum depth
of 50 mm to form a bed. After the cables are laid, the first cover of backfill shall
consist of sifted soil or approved soft sand well tamped down to a minimum
depth of 80 mm, over which the cable protective covers shall be placed.

PART 188 - Cable protective covers shall be of reinforced concrete and unless
otherwise approved, shall be one metre long, 300 mm wide and 75 mm thick.
They shall

be designed for interlocking with one another both vertically and laterally. Special
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9.2.6.4

9.2.6.5

covers shall be provided, where required, for short radius bends. All cable
protective covers shall meet the requirements of BS 2484 or equivalent IEC
Standard. Locally produced covers of shorter length may be accepted with the
Engineers approval.

Backfilling

PART 189 - After all cables and protective covers have been laid, the trenches
shall be backfilled in 150 mm thick layers which, shall be well rammed and
consolidated.

PART 190 - The Contractor shall supply any suitable backfill material necessary
to achieve the specified thermal resistivity in replacement of unsuitable
excavated material and the cost of removing this material together with supply
of backfilling shall be included in the price rates for excavation.

Reinstatement (General)

PART 191 - The surface of refilled trenches shall be temporarily reinstated as
soon as possible and not later than 21 days after backfilling is complete and
shall be maintained by the Contractor in a thoroughly safe condition until
complete consolidation of the soil is achieved.

PART 192 - Before finally leaving site, the Contractor, with the approval of the
local authority or property owner, shall execute permanent reinstatement,
and all costs incurred shall be deemed to have been included in the excavation
and reinstatement Bid rates.

PART 193 - Should backfill, structures, temporary surfacing or associated works
settle before permanent reinstatement, the Contractor shall make them good.
Similar remedial action shall be undertaken in respect of permanent
reinstatement in accordance with the Conditions of Contract.

PART 194 - The whole of the Site and any other areas disturbed by the Works shall

be reinstated to equal the conditions existing prior to the commencement of
the Works and shall be left clean and tidy.
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9.2.6.6 Reinstatement of Public Road and Footways

PART 195 - In public roads and footways the Contractor shall temporarily
reinstate the surfaces and foundations. After settlement, temporary
reinstatement material shall be removed as necessary and the permanent
reinstatement shall be carried out to the approval of the appropriate highway
authority.

The Contractor shall also finally reinstate stone and pre-cast concrete paving
kerbs and channels.

PART 196 - Temporary reinstatement shall be maintained by the Contractor until
commencement of final reinstatement to ensure that the surface is always safe
for the passage of pedestrians and vehicular traffic.

9.2.6.7 Reinstatement of Private Roads, Including Forecourts

PART 197 - Private roads and forecourts, which were constructed with 75 mm or
more thickness of metalled surface other than water bound surfacing, shall be
temporarily reinstated as specified for public roads.

PART 198 - They shall be finally reinstated by removing the temporary surface to
a depth of 50 mm below the original level. The original surface shall be cut
back, the edges neatly trimmed and any broken or loose material removed.
Bituminous macadam with maximum aggregate size of 20 mm shall then be
laid in the single course, rolled and surface treated with predated grit.

PART 199 - Private roads or forecourts which were constructed with water bound
and metalled surfaces less than 75 mm thick shall be reinstated to a condition
at least equal to that existing prior to the commencement of the Works, and
which shall not be less than 75 mm compacted thickness of 50 mm broken
stone bound with a slurry of stone dust or screening.

9.2.6.8 Storing Excavated Material

All excavated materials which are to be re-used later in the Works shall be deposited
and stored in a position approved by the Engineer and so that these materials will
cause as little damage and inconvenience as possible.

9.2.6.9 Cable Installation under Roads

Cables installed both along and under roads shall be protected by a concrete raft
having a minimum thickness of 250 mm and a width extending a minimum of 150
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mm beyond the sides of the cable trench. The concrete raft shall be of a 1:3:6 or

1:2:5 mix (that is, cement: sand: coarse aggregate) and shall be laid immediately
below the metalled surface of the road, which shall then be reinstated as detailed in
the preceding clauses.

9.2.6.10

9.2.6.11

Cable Pulling

PART 200 - Cable pulling shall be executed either by means of bond pulling where
the whole mechanical tension is concentrated in a steel carrier wire, or by the
use of power driven rollers. A sufficient number of rollers over which the cable
can ride shall be provided to ensure that the cable does not rotate or twist on
its longitudinal axis during the pulling operation.

PART 201 - The direction of pulling and lay of the cores shall be so arranged that
no core crossing is required in any joints or cable boxes. If circumstances arise
and a core cross becomes unavoidable this will only be permitted in a straight
joint and with the written approval of the site engineer.

Jointing and Terminating

PART 202 - The Contractor shall be wholly responsible for the terminating into
sealing ends or end boxes and the jointing of all cables erected under this
Contract. Cable sealing and jointing shall be in accordance with the best
current practice and of first-class workmanship.

PART 203 - Where cable sheaths and armour are used as earth continuity
conductors, glands shall have the necessary contact surfaces and bonding
clamps to provide a certified, type-tested low resistance path under fault
conditions.

PART 204 - It is required that the PVC outer covering be subjected to periodic HV
d.c. integrity tests. Joints and sealing end boxes shall be efficiently insulated
and testing facilities shall be installed with the jointing accessories in a manner
approved by the Engineer. The cost of the HV d.c. testing facilities is deemed
to be included in the rates for erection of the jointing accessories.

PART 205 - Where cables terminate into marshalling boxes supplied and installed
under this Contract, sealing-off and termination shall be carried out under this
Contract.

A record shall be kept of all terminations and joints made. This record shall
include the names of the jointer and mate, the cable drum number(s), the date
of making, the date of testing and weather conditions prevailing. Three copies
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of the record signed by the Contractor and by the Site Resident Engineer shall
be supplied to the Engineer. One further copy shall be included in each copy of
the Operating and Maintenance Manuals.

Y 2108 B (05 G — EARTHING ELECTRODES AND CONNECTIONS
10.1 GENERAL

PART 206 - Earthing electrodes and connections shall be in accordance with the
recommendations in [EEE 80. Earthing systems shall consist of one or more
groups of earthing electrodes buried in the ground in suitable locations as
close to the electrical plant as is feasible. The groups of earthing electrodes
shall be interconnected with each other and connected via links to the copper
earth strip system provided under Section 13.0 to which all electrical plant and
metalwork is bonded.

PART 207 - The Contract shall include for the provision and installation of all
equipment necessary to provide a complete earthing installation including
electrode chambers and covers, positioning of all earth electrodes, connection
of all earthing conductors and testing of each earth point, to the satisfaction of
the Engineer.

PART 208 - The Contractor shall submit for approval, design calculations to the
Engineer to demonstrate the suitability of the earthing system for the
particular application and to show that anticipated figures for touch and step
potentials are within permissible limits. In general, these calculations shall
follow the guidelines set out in IEEE Standard 80, with an exposure time to
shock of 1 second and the maximum prospective earth fault current.

PART 209 - The Contractor shall provide final record drawings of all earthing
installations as laid to the Engineer's approval.

10.2 EARTHING POINTS

PART 210 - The Contractor shall, determine the number of earthing points
required by means of tests at Site after the award of Contract. The number of
rods and earthing points finally determined shall be to the Engineer's
approval.

PART 211 - Each earthing electrode shall consist of clusters of copper rods at least
15 mm diameter and each 3.5 metres long driven into undisturbed soil. Each
rod electrode shall be complete with approved non-ferrous clamps for the
connections of earthing conductors and with a hardened steel tip and cap for
driving by means of a power hammer. Where necessary in areas of high
ground resistivity, longer rods shall be used if the resistivity decreases with
depth; these may be installed by using a drilling machine and surrounding the
rod with low resistivity packing material. Each earthing electrode shall
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include disconnecting links to enable the earth resistance of any electrode to
be measured separately.

PART 212 - Electrode link chambers and concrete covers shall be provided to
facilitate ready inspection of the connection. The prices in this Contract shall
include the driving of all earthing electrodes, connecting to earthing
conductors, testing and commissioning to the satisfaction of the Engineer. The
Engineer shall settle locations for the electrode chambers and the
interconnection arrangement when the result of the earth test is known.

PART 213 - The Contractor shall ensure that the resistance between any point of
each system and the related earthing electrodes does not exceed 0.1 ohm and
that the overall resistance between the earthing installation and the general
body of the earth shall, if possible, be less than one ohm under any climatic
conditions.

10.3 EARTHING CONDUCTORS

PART 214 - Conductors for interconnection between the electrodes in any group
and between groups shall have a cross-sectional area not less than 70 sq. mm
and there shall be at least two such connections to each electrode group.

PART 215 - Conductors for connection between the electrode groups and station
earthing main bars shall have a cross-sectional area not less than 70 sq. mm
and there shall be at least two such connections.

PART 216 - Earthing conductors shall be of annealed high conductivity copper
and shall be stranded in accordance with BS 6480. They shall be protected
with an extruded PVC sheath of 1000 volts grade.

PART 217 - Earthing conductors shall be buried directly in the ground between
the electrode chambers and buildings. Inside buildings they shall be cheated
to walls and ceilings or fixed to cable racks or laid in the cable trenches as
convenient.

10.4 EARTH BARS

PART 218 - Main earth bars shall comprise high conductivity annealed copper
strip, area not less than 500 sq. mm, interconnected at suitable points,
supported on building structures, cable trench walls, etc., by means of brass
clamps spaced at not more than 1.25 m centres.

PART 219 - Branch connections shall comprise copper strip or stranded copper
cable as above with a cross-sectional area not less than 75 sq. mm.

PART 220 - The frames of all electrical apparatus and structural steelwork shall
be connected by branches to the main bar with copper strip having a cross-
sectional area appropriate to the fault current.

337|Page



69KV SUBSTATION EXPANSION PROJECT 2022 — GPL-PD-048-2022

PART 221 - All isolator bases, post insulator bases, tension insulator strings, earth
terminals and earthing switches, neutral current transformers, power
transformers, surge diverter bases, and, where agreed with the Engineer,
fences, shall be connected to the earthing system under this Section.

PART 222 - This section shall also include the extension of the earth bar system
into the substation buildings for connecting to indoor switchgear, control,
relay and ancillary equipment; and connections to overhead line terminal
towers where necessary. It does not include the main earth bar system within
power stations, this being otherwise provided.

PART 223 - Structures and supports forming a 3-phase set may be earthed in
groups using a separate branch connection to each item of the group with a
single subsidiary connection to the main earth bar.

PART 224 - Isolator and earth switch operating mechanism boxes and circuit
breaker control kiosks not integral with the circuit breakers shall be
connected to the earth system by a branch connection entirely separate from
that employed for earthing the isolator, earthing switch or circuit breaker
structure.

PART 225 - High frequency coupling equipment shall be earthed by separate
connections from those earthing the associated switches and supporting
structures, and taken direct to earth electrodes or spikes.

PART 226 - Earth connections to surge diverters, transformer neutral points and
earthing resistors shall be made direct to the nearest group of earth rods and
interconnected to the remainder of the earth system, using conductors of
adequate current carrying capacity.

10.5 EARTHING CONDUCTOR CONNECTIONS

PART 227 - Connections between the main earthing conductors and the main
earth bars shall be made with lugs hard soldered or compressed on to the
copper strand. The lugs shall then be tinned, riveted or sweated to the main
earth bars.

PART 228 - Connections between earthing electrodes and earthing conductors,
earthing conductors and overhead line terminal towers and earthwire masts
shall be made with bolted non-ferrous links arranged for easy connection and
disconnection to facilitate testing.

PART 229 - Stranded earthing conductors shall be in one continuous length and
straight through jointing is prohibited.

PART 230 - Connections to plant and equipment shall be made using the
earthing terminals specified in the Contract.
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PART 231 - Joints in earthing strip shall have the surface cleaned and tinned and
shall be riveted with copper rivets (not less than four 3mm rivets per joint)
and soldered.

PART 232 - Non-corrosive flux shall be used in all soldered joints.

PART 233 - Alternative methods employing chemical welding or high
compression joints or clamps, may be permitted providing full details are
submitted and approval is obtained from the Engineer.

10.6 TESTS AT SITE

The Contractor shall provide all necessary test equipment for soil resistivity testing
and for proving that the earthing systems comply with this Specification. The
Contractor shall also be responsible for measuring the resistance of each electrode
installation and of each complete earthing system to the general body of earth in
accordance with IEEE 80 and without additional charge.

10.7 CIVIL WORKS

The lump sums and rates given in the Schedule of Prices for erection of inspection
pits for copper earth rods and earth tape laid direct in ground shall include all
necessary excavation and reinstatement.

Backfilling over the earth tape shall be done by layer of sieved soil followed by normal
soil.

10.8 ANTI-CORROSION PROTECTION

Earth conductors laid in exposed positions outdoors or buried in ground which is
chemically corrosive shall be painted with two coats of bitumastic paint after
installation and before covering. Earth conductors run inside buildings battery
rooms, etc., shall be painted with two coats of anti-corrosive paint during erection.

10.9 FIXING DETAILS

All fixing bolts, foundation bolts, screws, saddles, clips, jointing material and any
other components required for fixing and mounting the earthing conductors and for
connection of any equipment thereto shall be supplied whether such items are
specified in detail or not.

10.10 PAYMENT

Payment for the earthing system will be included in the contract lump sum.
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SECTION XI eisiinsssssssmssssssssmssssssssssssssssssssssssssassssssssassssssssassssssssassss s ssassss s ssassss s ssassss s ssassssssssanasssssnn
NEUTRAL EARTHING EQUIPMENT

11.1 NEUTRAL EARTHING CONNECTORS AND CONNECTIONS

All electrical connections shall be of copper and shall include all the connectors and
connections necessary between the transformer neutral bushings and the neutral
earthing current transformers, and the current transformers and earthing system.

Earthing electrodes shall be installed as per Section 13.2. The neutral earth shall be
connected directly to at least one earth electrode and bonded to the main substation
earthing system.

11.2 NEUTRAL CURRENT TRANSFORMER

Suitable current transformers shall be provided as specified for earth fault and
restricted earth fault protection (as appropriate).

Y 2008 B (0.0 4 INSPECTION AND TESTING

12.1 TEST WITNESSING

12.1.1 The Employer/Engineer has the right to inspect materials and equipment, and
witness factory tests of any plant and equipment included in this Contract.

12.1.2 The approval of the Engineer of the results of any such inspection or test shall
not prejudice the right of the Employer to reject the plant/equipment if it fails
to comply with the Specification when installed or to give complete satisfaction
when in service.

12.1.3 Prices for tests shall include manufacture, supply, erection and dismantling of
all materials and provision of all test facilities. The Contractor shall also provide
in the price for the attendance by the Engineer’s and Employer’s representatives
to witness the tests, that is, three (3) engineers for each trip. The price shall
include food, accommodation, daily allowance, round trip economy air fare
between Guyana /Georgetown and/or the Engineer’s Home office and any other
countries where equipment are to be tested and any internal transportation
within the country of the test.
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12.1.4 Before any plant/equipment is packed or dispatched from the Main or the Sub-
contractor’s works, all tests called for shall have been successfully carried out in
the presence of the Engineer and/or Employer’s representatives.

12.1.5 Atleast 30 days’ notice of the date, time and place of all tests shall be given to
the Employer so that arrangements can be made to have the test witnessed.

12.1.6 Prior to the tests, the Contractor shall submit an outline of the procedures and
tests in its plans to demonstrate fulfillment of the requirements specified in the
subsequent sections of the detailed technical specifications. Type tests
necessary for proving compliance with the Specification and not specifically
mentioned in the Schedules shall be undertaken at no extra cost to the
Employer.

Any costs incurred by the Employer and/or the Engineer in attending a repeat
type test brought about as a result of a failure of the subject under test and
postponement of the test program shall be to the account of the Contractor.

12.1.7 Each consignment of materials shall be inspected and tested in the
presence of representatives of the Employer and the Engineer. For each
inspection, the following are to be provided for each representative:

1. Economy class return air ticket (from Georgetown or the Engineer’s
home office to Places of Test and/or Inspection);

2. Visa expenses, airport taxes and other incidental travel expenses as
required;

3. Hotel accommodation including full board, plus daily allowances of
US$100/day for incidental expenses, for a minimum of 5 days for each
trip.

12.1.8 The cost of all routine or sample tests on materials and/or analyses shall be
borne by the Contractor. The cost of additional tests and/or analyses required
by the Engineer and effected elsewhere than at the works of the Contractor or a
subcontractor or on the Site will be borne by the Employer should such tests
prove satisfactory, but the Contractor will be called upon to pay all expenses
incurred by the Employer and/or the Engineer in respect of any work or
material found to be defective, of inferior quality, adulterated or otherwise
unacceptable.

12.2 SUBORDERS

PART 234 - To facilitate inspection of bought out materials and plant, the
Contractor

shall submit for approval three copies of all sub-orders placed by him. These

sub-orders shall be submitted immediately the orders are placed. One copy of
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all drawings referred to in the sub-orders shall also be submitted unless

otherwise agreed by the Engineer.

PART 235 - Drawings and sub-orders submitted to the Engineer shall cover all
components subject to electrical and mechanical stress as well as auxiliaries
and stores, which will be dispatched to site direct from the Contractor's

Works.

PART 236 - For the purpose of this Clause, inter-Works orders shall be treated as
sub-orders. Suborders shall include a statement advising the sub- Contractor
that the items being ordered will be subject to inspection and test by the

Engineer.

PART 237 - It is important that all copies of sub-orders be clearly marked with
the Main

Contractor’s name and the following reference:

GUYANA POWER & LIGHT INC.
69 kV SUBSTATION EXPANSION PROJECT 2022

PART 238 - Sub-Contractors shall comply with all the requirements of this
Specification where applicable and in particular with the requirements of this
Section. Orders issued to Sub-Contractors shall include the Main Contractor's
name and reference on the sub-orders in addition to the above-mentioned

references.

12.3 MATERIAL TEST

a) The Contractor shall provide test pieces as required by the Engineer to

enable him to determine the quality of materials supplied under this

Contract. Such test pieces shall be prepared and supplied free of charge and
the cost of the tests shall be borne by the Contractor. If any test piece fails to
comply with the requirements of the Specification for the materials in

question, the Engineer may reject the whole of the material represented by
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that test piece. The Contractor's designer and metallurgists shall be

consulted before any material is so rejected.

PART 239 -In the event of the Engineer being furnished with -certified
particulars of tests, which have been carried out for the Contractor by the
suppliers of the material, he may, at his discretion, dispense with the

previously mentioned tests entirely.

12.4 TESTS AT MANUFACTURER'S WORKS

Works tests shall include all routine electrical, mechanical and hydraulic tests in
accordance with the relevant Recommendations or Standards and in addition any
tests called for by the Engineer to ensure that" the plant being supplied meets the
requirements of the Specification. For plant not covered by any Recommendation or
Standard or specifically mentioned in this specification the tests shall be agreed with

the Engineer.

For all complete equipment of each type and rating supplied under this Contract shall
be subjected to type tests as specified in the Schedules or in the relevant IEC
Standards.

In the event of the Contractor supplying type test certificates certified by an
internationally approved testing authority, covering equipment of identical design,
rating and construction, the Engineer may at his discretion, accept these test

certificates in lieu of performance of the tests.

However, notwithstanding any provision of a specified or other approved standard,

the Engineer shall have the right to accept such certificates or to reject them

The Contract Price shall be deemed to have included for the performance of all type
tests without delay to the contract completion dates, where the Engineer in lieu of

performance of the tests has not already accepted certificates.
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Each design of protective equipment shall be subjected to tests at the manufacturer's
works to prove that it will operate satisfactorily in service under all normal fault
conditions. All such tests shall be to the approval of the Engineer and shall be

considered as included in the Contract Price.

Should the plant or any portion thereof fail under test to give the required
performance, further tests which are considered necessary by the Engineer shall be
carried out by the Contractor and the whole cost of the complete test shall be borne
by the Contractor. These requirements shall apply equally for tests carried out at Sub-
Contractor's Works. Attention is also drawn to the General Conditions of Contract
regarding repeat testing.

After satisfactory completion of the witnessed tests, the plant shall be submitted for
approval during dismantling prior to shipping. No item of plant shall be dispatched
to

Site until the Engineer has given his approval in writing.

12.5 SITE TESTS
PART 240 - The Contractor shall be responsible for the submission of all plant for

Site inspection and tests as required by the Engineer. During the course of
erection, the Engineer shall have full access for inspection of the progress of
the work and checking workmanship and accuracy as may be required. On
completion of the work, prior to commissioning, all equipment shall be tested
to the satisfaction of the Engineer to demonstrate that it is entirely suitable for

commercial operation.

PART 241 - The Contractor shall carry out tests on Site in accordance with the
Contract. In addition, the Contractor shall supply any labour, materials and

other apparatus that may be required for the tests.
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PART 242 - The Contractor shall provide all equipment necessary to carry out Site
tests and the cost of providing this equipment shall be deemed to have been
included in the Contract Price.

PART 243 - Before commissioning, all electrical equipment shall be subjected to
site tests as deemed necessary by the Engineer. Further details of tests are

given in the Schedules.

12.6 TEST CERTIFICATES

Triplicate sets of all principal test records, test certificates, and performance curves
shall be supplied for all tests carried out in accordance with the provisions of this
Contract. These test records, certificates and performance curves shall be supplied
for all tests, whether or not the Engineer has witnessed them. The information given
on such test certificates and curves shall be sufficient to identify the material or
equipment to which the certificates refer and shall also bear the Contract reference

and heading given above.

12.7 REJECTION OF PLANT

Any item of plant or component which fails to comply with the requirements of this
Specification in any respect whatsoever at any stage of manufacture, test, erection
or on completion at Site may be rejected by the Engineer either in whole or in part
as he considers necessary. After adjustment or modification if so directed by the

Engineer, the Contractor shall submit the item for further inspection and/or tests.

Plants or components with defects of such nature that the requirements of this
Specification cannot be fulfilled by adjustment or modification shall be replaced by

the Contractor at his own expense and to the satisfaction of the Engineer.

12.8 LIST OF TESTS
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A list of tests is given in the schedules.

PART 244 - Steel structures shall be provided under this Contract for supporting
the insulators, switchgear, overhead conductors, busbars, earthwires and

other equipment and fittings generally as shown on the drawings.

PART 245 - The design and arrangement of supporting structures shall be subject
to approval by the Engineer. Such structures shall be rigid and self-bracing

against all dead, wind, pull-off and other applied loads. Wherever such an

arrangement can be adopted, structures shall be braced by horizontal beams at
intermediate or high level to provide an integrated framework such that all
bending moments shall be distributed in the structures with zero overturning
moments at ground level. At or near ground level, all uprights shall be provided
with generously designed base plate footings for securing with holding down

bolts provided under this Contract.

PART 246 - The whole of the rolled steel sections, tubes, flats, plates, bolts, buts
and bars shall employ weldable structural steel of an approved quality to BS

EN 10113 grades 43A and 50C

PART 247 - In addition to dead and dynamic loads imposed by equipment,
outdoor steelwork shall be designed to withstand local storm winds. The wind

pressure shall be assumed to exceed 458 N/sg.m. on the whole projected area.

PART 248 - Maximum allowable stresses in the steelwork shall be as follows:
Tension - On the effective area of tension members a stress to give
a Factor of Safety of not less than 2.5 on the yield point of

the materials.

Compression - Stress calculated on the gross area of members shall

not exceed:
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248 N/mm?2

17,000 R

or, in the instance of grade 50 C steel to BS EN
10113:

373 N/mm
1+ L

14,300 R

Where L is the unsupported length of a member
and R is the least radius of gyration of the

member.

PART 249 - Details and fastenings shall be designed to have a Factor of Safety

against failure not less than the main member of the structure.
PART 250 - Stress diagrams and calculations shall be submitted as required by

the Engineer and the dispositions and sections of all members and the design

of joints and fittings shall be to approval.

PART 251 - The design shall be such as to keep the number of different parts as

small as possible and to facilitate transport, erection and inspection.

PART 252 - Pockets and depressions likely to hold water shall be avoided and all

parts of the structures shall be properly drained.

PART 253 - Steel sections forming the framework shall be heavily galvanized in

accordance with the Section 6.
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PART 254 - Main members and bracings of lattice structures shall be not less

than 8 mm and 5 mm thick respectively.

PART 255 - Bolts and nuts shall be galvanized fitted with spring washers. Taper
washers are to be added where necessary. Threads of bolts shall be spun
galvanized and the threads of nuts shall be oiled. No bolt shall be of less

diameter than 7 mm.

PART 256 - Where fitted bolts are not required, no bolt hole shall be more than 2
mm larger than the diameter of the bolt, but after galvanizing, sufficient
clearance shall be left for insertion of the bolts. For larger diameter bolts, such

as foundation bolts, the clearance shall be approved.

PART 257 - Delivery of the foundation bolts shall be so programmed that they are
available at site for incorporation into the foundations. Suitable tubes shall be
included to ensure that the bolt positions can be adjusted after casting the

concrete plinths to suit the holding down bolt holes in the plant.

PART 258 - All members shall be cut to jig and holes shall be drilled or punched
to jig. Parts shall be carefully cut and holes accurately located so that when the
members are in position the holes can be accurately aligned before being

bolted up. Drifting of holes will not be permitted.

PART 259 - Interbay screens shall be provided where necessary between
adjacent circuits to limit access to one bay only from anyone ladder or access

point.

12.9 LINE TERMINATIONS
Connections from the overhead line conductors between the terminal poles to the

substation equipment shall be made under this part of the Contract, and shall include

the supply of any necessary clamps.
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12.10 EARTHING SCREEN
PART 260 - Approved earthed screens where required shall be provided and

mounted on lattice steel masts, to protect the equipment from direct lightning
strikes. The screens shall be of stranded hard drawn copper wires of not less
than 35 sq.mm total cross section, and connected to provide low impedance

paths to earth.

PART 261 - The layout of the earth wires shall be such that generally, equipments
to be protected lie within areas bounded by lines drawn from the earth wire
at 35° to the vertical in a plane perpendicular to the axis of the earth wire.
Where the equipment lies within areas bounded by two or more conductors

the protective angle shall not exceed 45°.

PART 262 - The earth screens shall be suitable for extension to protect the

substation equipment to be installed in future stages of development.
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PART 263 - Connections shall be made by copper strip of at least 125 sq.mm cross
section between the overhead earthed screen wire and the main substation

earthing system at each support, via a test link.

PART 264 - Earth wires shall be held in clamps with free, pin type joints between
clamps and supports.
PART 265 - Connections shall be provided for the terminations of the earth wires

of the overhead lines including bimetal connectors where necessary.

PART 266 - Self supporting masts are required.

PART 267 - The design of all structures shall generally comply with Section 9.15

and in addition is to ensure that in the event of breakage of either one earth

wire or one stay the Factor of Safety is not less than 1.5.

12.11 CORONA

Equipment shall be designed so as to minimise corona or other electrical discharge
and radio interference. Tests for corona and radio interference shall be carried out by

the Contractor at his works and if necessary at site as required by the Engineer.

12.12 EARTHING

The earthing of all equipment shall be in accordance with the recommendations in

the IEEE 80 and other relevant sections of this Specification.

12.13 PORTABLE EARTHING EQUIPMENT
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Two sets of fully rated maintenance earthing equipment shall be provided in the new

substation. The earthing equipment shall be portable and provided with suitable steel

storage containers.

SECTION XIII - LAYOUT DRAWINGS

13.1 LAYOUT DRAWINGS

1. New Sophial.pdf
2. Columbia.pdf
3. Canefield & New Sophia pdf
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