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Invitation for Bids

Date : 29™JULY, 2017
Tender No : MR 201/2017

The Fiji Electricity Authoritf'the Employer") invites sealed bidi©m reputable manufacturer and
refurbishment transformer companie$or the supply of a new 13&/33kV, 3MVA power
transformerat its Vuda Subsition.

TheTendereris required to sbmit a bid for:

1. The complete design, manufacture, testing, shipping, inkiibn and commissioning of a
30MVA, 132+ 17x1.25%132/33kV, YN d11, 50Hz,impedance of 9.23%0ONAN power
transformer with ONload tap changer avudaStation.

All tenders for tle contract shall be submitted on the appropriate tender forms provided and shall
include the completed guarantees, price schedule, technical schedule and schedules of experience etc.
relevant copies of which are included. The tender shall be on thedfasisimp sum contract based on

firm prices.

Bidders may obtain further information from, inspect and acquire the bidding documents and, if
required, arrange for a site visit from

Tuvitu Delairewa

General Manager Cporate Services
2 Marlow Street, Suvé|JI.

Phone: 679 3224 185

Facsimile: 679 331 1882
Email:TDelairewa@fea.com.fj

Site visit aVudaPower Station together with FEA representatives will b&@®August
2017, 1pm

Deadline for submission of telers shall bet600 hours on Wednefay, 30" August 2017.

During evaluation of tenders the Authority will invite a tenderer or tenderers for discussions,
presentations and any necessary clarification before awarding of the contract.
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Section 1 Instructions to

Bidders

1. Scope of Bid 1.1

1.2

2. Source of Funds 2.1
3. Eligible Bidders 3.1
3.2
3.3
4. Eligible Materials, 4.1

Equipment and
Services

4.2

4.3

General

The Fiji Electricity Authority (hereinafter referred to as "t
Employer"), wshes to receive bids for desigmanufacture, supply
and installation and commissioninggmpletion ofone (1)power
transformer similar to existingas defined in these biddini
documents (hereinafter referred to as "the Works").

The successful bidder will be expected to complete the W
within 12 monthsfrom the date of commencement of the Works.

The Fiji Electricity Authoritifasa capital works program which
self funded and intends to use part of the funds for the contr
6aGKS /2yiGNIOGev F2N) gKAOK

This Inviation to Bid is open taransformer manufacturers, oan
installation contractor preferred bya reputable manufacturer
with written approval

Bidders shall provide such evidence of their continued eligib
satisfactory to the Employer as the Employer shall reason
request.

Bidders shall not be under a declaration of ineligibility for corr
or fraudulent.

The materials, equipment, and services to be supplied under
Contract shall have their origiffom reputable companies fromn
various countries and all expenditures made under the Contr
will be limited to such materials, equipment, and services. At
Employer's request, bidders may be required to provide evide
of the origin of materials, equipmenand services.

For purposes of SuBlause 4.1 above, "services" means the wc
and all projectrelated services including design services.

For purposes of Subf | dzAS nodm | 62083 ¢
where the materials and egpment are mined, grown, produce
or manufactured, and from which the services are provid
Materials and equipment are produced when, throughr
manufacturing, processing or substantial or major assemblin
components, a commercial recognized product fesuthat is
substantially different in basic characteristics or in purpose

Section2i General Conditions of Contract 5
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utility from its components.

4.4 The materials, equipment and services to be supplied under
Contract shall not infringe or violate any industrial property
intellectual propety rights or claim of any third party.

5. Qualification of 5.1 To be qualified for award of Contract, bidders shall:

the Bidder
(@)

(b)

(©)

submit a written power of attorney authorizing th
signatory of the bid to commit the bidder; and

Specifyjoint venture memberships, certification and
gualification as equipment manufacturer and
subcontractor, financial capability, technical capability,
supply and installation facilities with comparable
technical parameters, manufacturing and installation
capaility, work in hand, future commitments and curretr
litigation.

submit proposals regarding work methods, schedul
and resourcing which shall be, provided in sufficient de
to confirm the bidders capability to complete the works
accordance \th the specifications and the time fc
completion.

5.2  Bids submitted by a joint venture of two or more firms as partn
shall comply with the following requirements:

(@)

(b)

(€)

(d)

the bid, and in case of a successful bid, the Fornr
Contract Agreement, sHabe signed so as to be legal
binding on all partners;

one of the partners shall be authorized to be in char
and this authorization shall be evidenced by submittin
power of attorney signed by legally authorized signator
of all the partners

the partner in charge shall be authorized to inc
liabilities, receive payments and receive instructions
and on behalf of any or all partners of the joint ventu
and the entire execution of the ContracAll contract
payments to be made by hEmployer will be remitted tc
the authorized partner in charge, and it shall be th
responsibility to disburse the payments to the oth
partners;

all partners of the joint venture shall be jointly ar
severally liable for the execution of the m@mact in
accordance with the Contract terms, and a relev:
statement to this effect shall be included in tf
authorization mentioned under (b) above as well as in

Section2i General Conditions of Contract
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5.3
6. One Bid per 6.1
Bidder

7. Cost of Bidding 7.1

8. Site Visit 8.1
8.2
B.
9. Content of 9.1
Bidding
Documents

Bid Form and the Form of Contract Agreement (in cas
a successful bid); and

(e) acopy of the agreement entered into by the joint ventu
partners shall be submitted with the bid.

Bidders shall also submit proposals of work methods and sche
Ay &adzZF¥FAOASYG RSGFACT G2 RSY.
proposals to meet the Employer's Requirements and tt
completion time referred to in SulBlause 1.2 above.

Each bidder shall submit only one bid either by itself, or &
partner in a joint venture. A bidder who submits or participates
more thanone bid will cause all those bids to be rejected.

The bidder shall bear all costs associated with the preparation
submission of its bid and the Employer will in no case
responsible or liable for those costs.

The bidder is advised to visit and examine the Site of Works ar
surroundings and obtain for itself on its own responsibility
information that may be necessary for preparing the bid &
entering into a contract for the desigouild and complebn of the
Works. The costs of visiting the Site shall be at the bidder's
expense.The site can be visited on the following date a
locations:

Vuda Subsation, Wednesday, 9 August, 2017 1m

The bidder and any of its personnel or agentdl Wwe granted
permission by the Employer to enter upon its premises and le
for the purpose of such inspection, but only upon the expr
condition that the bidder, its personnel and agents, will rele:
and indemnify the Employer and its personnel argkmrts from
and against all liability in respect thereof and will be respons
for death or personal injury, loss of or damage to property and
other loss, damage, costs and expenses incurred as a result ¢
inspection.

Bidding Documents
The bidding documents are those stated below, and should
read in conjunction with any Addenda issued in accordance °

Clause 11;

Invitation for Bids

Section1 Instructions to Bidders
2 Part |- General Conditios
3 Part II- Conditions of Particulakpplication
4 Employe's Requirements
5 Forms of Proposals and Appendices

Section2i General Conditions of Contract 7
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9.2

10. Clarification of 10.1
Bidding
Documents

11. Amendment of 11.1
Bidding
Documents

11.2

11.3

12. Language of Bid 12.1

13. Documents 13.1
Comprising the
Bid
13.2

6 Sample Forms
7 Schedules
8 Appendices

The bidder is expected to examine carefully the contents of
Bidding docuraents. Failure to comply with the requirements of t
submission will be at the bidder's own risk. Pursuant to Clause
bids which are not substantially responsive to the requirement:
the bidding documents will be rejected.

A prospective bidder requiring any clarification of the bidd
documents may notify the Employer in writing by fax emailat

the Employer's address indicated in the Invitation for Bids. Co
of the Employer's response, including @sdription of the inquiry,
will be forwarded to all purchasers of the bidding documents.

At any time prior to the deadline for submission of bids, 1
Employer may, for any reason, whether at its own initiativanoi
response to a clarification requested by a prospective bidi
modify the bidding documents by issuing addenda.

Any addendum thus issued shall be part of the bidding docum
pursuant to SukClause 9.1, and shall be communicated in writ
or by fax to all purchasers of the bidding documents. Prospec
bidders shall acknowledge receipt of each addendunerbgil and
fax to the Employer.

To afford prospective bidders reasonable time in which to take
addendum into account in preparingeir bids, the Employer ma
extend the deadline for submission of bids, in accordance \
Clause 23.

Preparation of Bids

The bid, and all correspondence and documents related to the
exchanged between the bidder antde Employer shall be writtel
in the English language.

The bid submitted by the bidder shall compried a single
envelopecontainingtender proposal.

The technical proposal shall contdire following

I.  Formof Tenderand Appendix taender

I1. Power of Attorney;

I, Information on Qualification;

IV. Confirmation of Eligibility;

V. Schedules of Prices:

VI.  Schedule of Major Items of Equipment;
VII. Schedule of Manufacturers, Place of Manufacture ¢

Testing

Section2i General Conditions of Contract 8
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14.Bid Form and
Price Schedules

15. Bid Prices

14.1

15.1

15.2

15.3

VIIl.  Scledule of Technical Particulars & Guarantees
IX.  Schedule of Times for Delivery & Completion and Cont
completion times
X.  Schedule for Departures from Specification
XI.  Schedule of Manufacturers Statement of Experience
XIl.  Schedule of Contractors Health & Safety Plan
XIll.  Schedule of Other Documents and Drawings to
submitted with the bid
XIV. Any other materials required to be completed ai
submitted by bidders in accordance with the
Instructions to Bidders.

The Bidder shall completthe Bid Form and the appropriate Pri
Schedules furnished in the bidding documents in the manner
detail indicated therein, following the requirements of Clauses
and 16.

Unless specified otherwise in Employer's RequiremeBtdders
AKIFEf 1jdz2dS FT2N) 0KS SyYyGANB 7
such that the total bid price covers all the Contractor's obligati
mentioned in or to be reasonably inferred from the biddi
documents in respect of the design, manufaeturincluding
procurement and subcontracting (if any), delivery, constructi
installation and completion of the facilities. This includes
requirements under the Contractor's responsibilities for testil
pre-commissioning and commissioning of the lities and, where
so required by the bidding documents, the acquisition of
permits, approvals and licenses, etc, operation maintenance
training services and such other items and services as ma
specified in the bidding documents, all in accorcarnwith the
requirements of the Conditions of Contract.

Bidders shall give a breakdown of the prices in the manner
detail called for in the Schedules of Prices.

In the Schedules, Bidders shall give the required details al
breakdown & their prices, including all taxes, duties, levies, ¢
charges payable in the Employer's country as of twenty eight
days prior to the deadline for submission of bids, as follows:

@) Design including all necessary drawings ¢
documentation for tke Work.

(b) Plant and equipment to be supplied from outside tl
Employer's country shall be quoted onDdU to Siteln
addition, estimated ocean freight charges, local transpc
insurance, installation chargethe FOB price and impot
duties and taxesshall also be indicated separateiy
foreign currency and in local currency.

(© Installation work and Other Services shall be quot
separately and shall include rates or prices for all lab«

Section2i General Conditions of Contract 9
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16. Bid Currencies

15.4

15.5

16.1

16.2

16.3

contractor's equipment, temporary works, material
consunables and all matters and things of whatsoey
nature, including local transportation, operations ai
maintenance services, the provision of operations ¢
maintenance manuals, training, etc. where identified
the bidding documents, as necessary for tpeoper
execution of the Civil Works, Installation and Ott
Services.

(d) Recommended spare parts shall be quoted separatel
specified in either subparagraph (b) or (c) above
accordance with the origin of the spare parts.

(e Tenderers are strog advised to check with the Fi
Islands Revenue and Customs Authoriy" Floor
Dominion House, Suva, Private Mail Bag, Suva, rega
income tax anctorporate tax which may become payakt
in Fiji, and to make particular note afrangements anc
procediures which are necessary because of the existe
or nonexistence of taxation agreements between Fiji a
other countries. Tel No. (679) 3301551 Fax No. (¢
3315537

The termDDUshall be governed by the rules prescribed in 1
current edition d dncotermg, published by the Internations
Chamber of Commerce, Paris.

Prices quoted by the bidder shall ba a fixed lump sum basis ar
shall not be adjusted for changes in the cost of labour, materic
other matters except only for chang@s legislation in accordanc
to SubClause 13.16 of the General Conditions of Contract.

Prices shall be quoted in the following currencies:

@) the prices shall be quoted in the Fijian currency and eit
in the currency of the idder's home country, or ir
AustralianDollars:

(b) a bidder expecting to incur a portion of its expenditures
the performance of the Contract in more than ot
currency, and wishing to be paid accordingly, shall
indicate in its Bid; and.

Bidders shall indicate their expected foreign currer
requirements in the Appendix to Price Proposal.

Bidders may be required by the Employer to clarify their local
foreign currency requirements, and to substantiate that t
amounts included inhe Schedule of Prices and shown in 1
Appendix to Price Proposal are reasonable and responsive to
Clause 15.1 in which case a detailed breakdown of its for
currency requirements shall be provided by the bidder.

Section2i General Conditions of Contract 10
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17. Bid Validity

18. Alternative
Proposals by
Bidders

19. Format and
Signing of Bid

16.4

17.1

17.2

18.1

19.1

19.2

19.3

During the progress of the @vks, the foreign currency portions ¢
the outstanding balance of the Contract Price may be adjustel
agreement between the Employer and the Contractor to refl
any changes in foreign currency requirements for @omtract, in
accordance with Clause 1% of the Conditions of Particule
Application. Any such adjustment shall be effected by compa
the amounts quoted in the bid with the amounts already usec
the Works and the Contractor's future needs for imported items

Bidsshall remain valid for a period df20 days after the date of
opening of technical proposals specified in €ilause 26.1.

In exceptional circumstances, prior to expiry of the original

validity period, the Employer may request that the biddexsend

the period of validity for a specified additional period. The requ
and the responses thereto shall be made in writing or by cabl
bidder may refuse the request without forfeiting its bid security
bidder agreeing to the request will not bequired or permitted to
modify its bid, but will be required to extend the validity of its k
security for the period of the extension, and in compliance w
Clause 18 in all respects.

Bidders wishing to offetechnical alternatives to the Employer
Requirements of the bidding documents must first price f
Employer's Requirements as described in the bidding docum
and shall further provide all information necessary for a compl
evaluation of the alternatie by the Employer, including drawing
design calculations, technical specifications, breakdown of pri
and proposed construction methods. Only the techni
alternatives, if any, of thbest value for money biddezonforming
to the basic technical radrements shall be considered by tt
Employer.

The bidder shall prepare one original afdcopy of the bid,
clearly marking each one as: "ORIGINANDER PROPQOS,
and "COPYOFTENDER PROPOSAL the event of discrngancy
between the original and any copy, the original shall prevail.

The original and all copies of the bid shall be typed or writte!
indelible ink (in the case of copies?hotostats are also
acceptable) and shall be signed by a person or persiuly
authorized to sign on behalf of the bidder, pursuant to S
Clauses 5.1 (a) or 5.2 (b), as the case may be. All pages of t
where entries or amendments have been made shall
initialled by the person or persons signing the bid.

The bidder shall provide one softcolySB of the Technical anc
Financial proposals

The bid shall contain no alterations, omissions or additic

Section2i General Conditions of Contract 11
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194

195

20. Sealing and 20.1
Marking of Bids

20.2

20.3

20.4

20.5

except those to comply with instructions issued by t
Employer, or as necessary to correct errors mhyehe bidder,
in which case such corrections shall be initialled by the persc
persons signing the bid.

The bidder shall furnish information as described in the Forr
Bid on commission or gratuities, if any, paid or to be p
relating to ths Bid, and toContract execution if the bidder i
awarded theContract.

Submission of Bids

The bidder shall seal the original copy of thid, andthe copy of
the bid in separate envelopes clearly marking eamhe as:
"ORIGINAL TENDER PROPOSAL" "@@PY OF TENDE
PROPOSAL

The bidder shall seal the original bids aapy of the bids in ar
inner and anouter envelope,duly marking the envelopes as
"ORIGINAL" and "COPY".

The inner and outer envepes shall

(a) be addressed to the Employer at the following
addressTuvitu Delairewa
General Manage€orporate Services
2 Marlow Street, Suva, FIJI.
Phone: 679 3224 185
Facsimile: 679 331 1882
Email:TDelairewa@fea.com.fj

and
(b) bear the following identification:

1 Bid for. Supply and Installation GOMVA
132/33kV Powefransformersat Vuda
Substation

i Bid TenderNumber:MR 201/2017

i DO NOT OPEN BEFORBESRDAY:
September, 2017

In addition to the identification required in SuGlause @.3, the
inner envelope shall indicate the name and address of
bidder to enable the bid to be returned unopened in case i
declared "late" pursuant t&€lause 2.

If the outer envelope is at sealed and marked as above, tl
Employer will assume no responsibility for the misplacemen
premature opening of the bid.

Section2i General Conditions of Contract 12
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21. Deadline for
Submission of
Bids

22. Late Bids

23. Modification and
Withdrawal of
Bids

24. Opening of
Technical
Proposals

25. Process to Be
Confidential

26. Clarification of
Bids and
Contacting the
Employer

211

22.2

231

23.1

23.2

23.3

251

25.1

26.1

Bids must be received by the Employer at the address spec
above no later thanl600 hours (Fiji TimeWednesday, 30
August, 2017

The Employer may, at its discretion, extend the deadline
submission of bids by issuing an addendum in accordance
Clause 11, in which case all rights and obligations of
Employer and thebidders previously subject to the origin
deadline will thereafter be subject to the deadlines extended.

Any bid received by the Employer after the deadline
submission of bids prescribed in Claudew2ll be rejected and
returnedunopened to the bidder.

The bidder may modify or withdraw its bid after bid submissi
provided that written notice of the modification or withdrawal
received by the Employer prior to the deadline for sugsion of
bids.

The bidder's modification or withdrawal notice shall |
prepared, sealed, marked and delivered in accordance with
provisions of Clausel1? with the outer and inner envelope
additionally marked "MODIFICATION" or "WITHDRAWAL
appropriate. A withdrawal notice may also be sent by fax
must be followed by a signed confirmation copy.

No bid may be modified by the bidder after the deadline
submission of bids, except in accordance v8iibClauses 22
and B.2.

Bid Opening and Evaluation

The Employer will open the bids, including modifications m.
pursuant to Clause 3 at the earliest suitable date and tim
after closing of the bids, at the following location:

Fiji Electricity Authority

2 Marlow st,

SuvaFiji

Information relating to the examination, clarification, evaluatis
and comparison of bids and recommendations for the awarc
a contract shall not be disclosed to biddersany other persons
not officially concerned with such process. Any effort by
bidder to influence the Employer's processing of bids or an
decisions may result in the rejection of the bidder's bid.

To assist in the examination, evaluation and comparison of |
the Employer may, at its discretion, ask any bidder

clarification of its bid. The request for clarification and t
response shall be in writing or by fax, but no change in theeg

Section2i General Conditions of Contract 13
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26.2
26.3
27. Preliminary 27.1
Examination of
Bids and
Determination of
Responsiveness
27.2
27.3
28. Correction of 28.1
Errors

or substance of the bid shall be sought, offered or permit
except as required to confirm the correction of arithmetic errc
discovered by the Employer in the evaluation of the bids
accordance wittClause &.

Subject toSubclause 271, no bidder shall contact the Employ:e
on any matter relating to its bid from the time of the b
opening to the time theContract is awarded. If the bidde
wishes to bring additional information to the notice of tt
Employer, it should do so in writing.

Any effort by the bidder to influence the Employer in ti
Employer's bid evaluation, bid comparison @ntract award
decisions may result in the rejection of the bidder's bid.

Prior to the detailed evaluation of bids, the Employer \
determine whether each bid (i) meets tledigibility criterig (ii)

has been properly signed; (iii) is accompanied by the requ
securities; (iv) is substantially responsive to the requieats of
the bidding documentsfv) is conforming to Clause 1&nd (\)

provides any clarification and/or substantiation that tt
Employer may require pursuant to Clause 2

A substantially responsive bid is one which conforms to all
terms, canditions and requirements of the bidding documen
without material deviation or reservation. A material deviatir
of reservation is one (i) which affects in any substantial way
scope, quality or performance of the Works; (ii) which limits
any subgantial way, inconsistent with the bidding document
0KS 9YLX28SNRa NARIKGAE 2N 0
Contract; or (iii) whose rectification would affect unfairly tl
competitive position of other bidders presenting substantic
responsive bid.

If a bid is not substantially responsive, it will be rejected by
Employer, and may not subsequently be made responsive
correction or withdrawal of the nonconforming deviation
reservation.

Bids determinedo be substantially responsive will be check
by the Employer for any arithmetic errors. Arithmetic errors \
be rectified on the following basis. If there is a discrepa
between the unit rate and the total cost that is obtained
multiplying the unit rate and quantity, the unit rate shall preve
and the total cost will be corrected unless in the opinion of 1
Employer there is an obvious misplacement of the decimal p
in the unit rate, in which case the total cost as quoted \
govern and theunit rate corrected. If there is a discrepan
between the total bid amount and the sum of total costs, t
sum of the total costs shall prevail and the total bid amount
be corrected.

Section2i General Conditions of Contract 14
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28.2

29. Conversion to 29.1
Single Currency

30. Evaluation and 30.1
Comparison of
Bid

30.2

30.3

The amount statedn the Form of Bid will be adjusted biet
Employer in accordance with the above procedure for
correction of errors and, shall be considered as binding upon
bidder. If the bidder does not accept the corrected amount
bid, its bid will be rejected, and the bid security may be forfei
in accordance with SuBlause 1.6 (b).

The Employer will convert the amounts in various currencie
which the Bid Price is payable to the currency of the Employ
country at the selling exchange rates offijigbrescribed for
similar ransactions as established by the ReséBank of Fiji o
the date of opening of bids.

The Employer will evaluate and compare only the t
determined to be substantially respares in accordance with
Clause 2.

For plant and equipment, the comparison shall be of fligUto
Site price of plant and equipment offeredThe Employer's
comparison will also include the costs resulting from applica
of the evaluation procedures deasiced inSubClause 8.4.

The Employer will carry out a detailed evaluation of the bids
order to determine whether the bidders confirm to meet tt
prequalification requirements and whether the bids a
substantially responsive to the requiremanset forth in the
bidding documents. In order to reach such a determination,
Employer will examine the information supplied by the Bidd
and other requirements in the bidding documents, taking i
account the following factors.
(a) Qualification

0] the determination will take into account thi
. ARRSNIRA&  dzLJR lteckhival and
production capabilities and past performanc
it will be based upon an examination of tf
documentary evidence submitted by th
Bidder, pursuant to Sultlause 5.1(b), awell
as such other information as the Employ
deems necessary and appropriate; and

(i) an affirmative determination will be
prerequisite for the Employer to continue wit
the evaluation of the bid; a negativ
determination will result in rejection othe
Bidder's bid.

(b) Technical

() overall completeness and compliance with tl
Employer's Requirements; the technical mer
of plant and equipment offered and deviatior
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(€)

from the Employer's Requirements; suitabili
of the facilities offered in relion to the
environmental and climatic condition
prevailing at the site; quality, function an
operation of any process control conce
included in the bid;

(i) achievement of specified performance criter
by the facilities;

(iii) type, quantity and dngterm availability of
spare parts and maintenance services;

Commercial

0] the cost of all quantifiable deviation an
omissions from the contractual and commerc
conditions and the Employer's Requirements
identified in the bid, and other déations and
omissions not so identified;

(i) compliance with the time schedule called for
Appendix to Bid and evidenced as need
milestone schedule provided in the bid;

(iii) the functional guaranteesof the facilities
offered; and

(iv) the extra ost of work, services, facilities etc
required to be provided by the Employer
their parties.

30.4 Pursuant to Sul€lause 8.3, the following evaluation method
will be followed:

(@)

(b)

(€)

(d)

Contractual and commercial deviations: The
evaluation shall be dsed on the evaluated cost fc
fulfilling the Contract in compliance with al
commercial, contractual and technical obligatio
under this bidding document. The Employer will me
its own assessment of the cost of any deviations for
purpose of ensurinfgir comparison of bids.

Time ScheduleThe plant and equipment covered t
this bidding are required to be shipped, installed a
the facilities completed within the period specified
SubClause 1.2 and the Appendix to the Bid.

Bidders submittingbids which deviate from the time
schedule specified will be rejected.

The price of recommended spare paj®ted in
Schedule of Pricesshall not be considered fo
evaluation.

Functional Guarantee of the facilities:

() Bidders shallstate the functional guarantee

Section2i General Conditions of Contract
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(e)

305  (a)

(b)

(€)

(d)

(e.g. performance, efficiency, consumption)
the proposed facilities in response to tr
Employer's Requirements. Plant and equipmt
offered shall have a minimum (or a maximu
as the case may be) level of functior
guaraitees specified in the Employer
Requirements to be considered responsi
Bids offering plant and equipment wit
functional guarantees less (or more) than tl
minimum (or maximum) specified shall t
rejected.

Work, services, facilities etc., to bprovided by the
Employer: Where bids include for the undertaking
work or the provision of services or facilities by t
Employer in excess of the provisions allowed for in
bidding documents, the Employer shall assess the ¢
of such additional wdk, services and/or facilities durin
the duration of theContract. Such costs shall be add:
to the bid price for evaluation

Any adjustments in price which result from the abo
procedures shall be added, for purposes of Corapiae
evaluation only, to arrive at an "Evaluated Bid Pri@ati
prices quoted by Bidders shall remain unaltered.

The Employer reserves the right to accept or reject
variation, deviation or alternative offer. Variation
deviations, and other fetors which are in excess of tr
requirements of the bidding documents or otherwi:
result in the accrual of unsolicited benefits to tt
Employer shall not be taken into account in t
evaluation.

The estimated effect of the price adjustment provisio
of the Conditions of Particular Application, applied o
the period or execution of the Contract, shall not |
takeninto account inbid evaluation.

If the bid of the successful bidder is substantially bel
0KS 9YLX 2& SN aConfact] theyBmpl&er
may require the bidder to produce detailed pric
analyses to demonstrate the internal consistency of th
prices. After evaluation of the price analysis, t
Employer may require that the amount of th
performance security set forth in &lse 3 be increased
at the expense of the successful bidder to a le
sufficient to protect the Employer against financial loss
the event of default of the successful bidder under t
Contract.

Section2i General Conditions of Contract
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31. Domestic 31.1
Preference
F.
32. Award 321
32.2

3.9 YLJ) 28 SNJ 331
to Accept any Bid
and to Reject any
or all Bids

34. Notification of 34.1
Award

34.2
34.3
35. Signing of 35.1
Contract
Agreement
35.2

No preference shall bgiven for domestic contractor gjoint
venture partners.

Award of Contract

Subject to Clause 35, the Employer will award the Contrac
the bidder whose bid has been determined to be substanti
responsive to thebidding documents and who has offered tt
Best Value for Monegyprovided that such bidder has bee
determined to be (i) eligible in accordance with the provision:
Clause 3; and (ii) qualified in accordance with the provision
Clause 5.

The bidder my be required to attend meetings at th
9YLX 28 SNDRa& 2-dmnme@idl cEudshhpiids 10 te/
signing of the Contracat no cost to the Employer

Notwithstanding Claus82, the Employer reserves the right 1
accept or reject any bid, and to annul the bidding process
reject all bids, at any time prior to award of Contract, withc
thereby incurring any liability to the affected bidder or bidde
or any obligation toriform the affected bidder or bidders of th
grounds for the Employer's action.

Prior to expiration of the period of bid validity prescribed heg t
Employer, the Employer willotify the successful bidder by fa
confirmed by registered letter, that its bid has been accepte
This letter (hereinafter and in the Conditions of Contract ca
the "Letter of Acceptance") shall name the sum which -
Employer will pay the Contractor in consideration of t
execution, completionand maintenance of the Works by tt
Contractor as prescribed by the Contract (hereinafter and in
Conditions of Contract called "the Contract Price").

The notification of award will constitute the formation of tr
Contract.

Upon the funishing by the successful bidder of a performar
security, the Employer will promptly notify the other bidde
that their bids have been unsuccessful

At the same time that he notifies the successful bidder that
bid has been accepted, the Employer will send the bidder
Form of Contract Agreement provided in the biddi
documents, incorporating all agreements between the parties

Within 28 days of receipt of the Form of Agreement, t
successful biddershall sign the Form and return it to th
Employer.
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36. Performance 36.1 Within 28 days ofeceipt of the notification oward from the
Security Employer, the successful bidder shall furnish to the Employ

performance security in an amount dfO percent of the

Contract Price in accordance with the Conditions of Contr

The form of performance security provided in Section 6 of

bidding documentshall beused

36.2 Failure of the successful bidder to comply with the requireme
of Clases % or 36 shall constitute sufficient grounds for th
annulment of the award and forfeiture of the bid security.

37. Corrupt or 37.1 The Employerrequires thatthe Contractorobserve the highes
Fraudulent standard of ethics during the pcurement and execution o
Practices such contracts. Inursuance of this policy, the Employer

(a) defines, for the purposesf this provision, the terms
setforth below as follows:

(1) "corrupt practice” means behaviour on the pa
of officials in the publicor private sectors by
which they improperly and unlawfully enric
themselves and/or those close to them,
induce others to do so, by misusing the positi
in which they are placed, and it includes tl
offering, giving, receiving or soliciting
anythingof value to influence the action of an
such official in the procurement process or
contract execution; and

(i) "fraudulent practice" means é
misrepresentation of facts in order to influenc
a procurement process or the execution of
contract to the detriment of theEmployer and
includes collusive practice among bidders (pr
to or after bid submission) designed
establish bid prices at artificial nexompetitive
levels and to deprive theEmployer of the
benefits of free and open competition;

(b) will reject a proposal for award if it determines that tf
bidder recommended for award has engaged in corr
or fraudulent practices in competing for the contract
guestion;

37.2 Furthermore, bidders shall be aware of the provision statec

Qb-Clause 1.16 and Sulause 15.5 of the Conditions
Contract, Part H Conditions of Particular Application.
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Tender Submission - Instruction to bidders

It is mandatory for Bidders to upload a copy of their bid inTEENDER LINKectronic
Tender Box no later thad:00pm, on Wednesdag0O" August, 2017

To register your interest and tender a response, view 'Current Tenders' at:
https://www.tenderlink.com/fea

For further information contact Th8ecretary Tender Committee, bynsil
TDelairewa@fea.com.fj

In additional, hard copies of the tender, one original and one copy must be deposited
in the tender box located at the FEA Head Office, 2 Marlow St8ema, Fiji no later
than 4:00pm,on Wednesday8(" August, 2017Addressed as

Tender¢ MR201/2017- SUPPLY AND INSTALL NEW 30MVA, YN d11,
132kV/33kV POWER TRANSFORMER
ATC 9 !''VORA SUBSTATION
The Secretary Tender Committee
Fiji Electricity Authority
Head Office
Suva
Fiji

U Hard copies of the Tender bid will also be accepted after the closing date and
time provided asoft copy is uploaded in the-@ender Boxand it is
dispatched before the closing date and time.

Tenders reeived after4:00pmon the closing date diVednesday 30 August, 2017
U will not be considered.
U Lowest bid will not necessaribe accepted as successful bid
U Itis the responsibility of the bidder to pay courier chgers and all other cost
associated withthe delivery of the hard copy of the Tender submission
including any Duties/TaxedHard copies of the Tender submission via Post
Box will not be considered.

U LocalBidders are requested to submit a:

1 Valid Tax Compliance Certificate
1 FNPF Compliance Certiicate
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Sction 2 General Conditions
of Contract

FIDIC CONDITIONS OBNTRACT
for
DESIGN, BUILD & TURNKEY

First Edition, 1995
A Publication of The International Federation of Consulting Engineers

Notes on the Conditions of Contract

The Condions of Contract comprise two parts: Pag General Conditions (Section 2
of this document), and Part ¢lConditions of Particular Application (Section 3 of this
document).

The International Federation of Consulting Engineers (FIDIC), has recemphrqat
the First Edition (1995) of Conditions of Contract for De8igitd and Turnkey
Contracts. FIDIC Part General Conditions is included herein, complete and without
any changes as Section 2 of these documents.

Copies of the FIDIC Conditions of tact can be obtained from:

FIDIC Secretariat

P.O. Box 86

1000 Lausanne 12
Switzerland

Facsimile: 41 21 653 5432
Telephone: 41 21 653 5003
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Section 3Conditions of
ParticularApplication

SubClause 1.1 Amend subpara 1.1.1.3 of Sdhause 1.lby adding the following
Definitions words at the end:

b¢KS 62NR WiSyRSND Aa ady2y

Amend subpara 1.1.1.4 of S@hause 1.1 by adding the followir
words at the end:

bt¢KS ¢g2NRa W! L:]LJSVIV?)\ E G2 ¢8§
g2NRa W! LISYRAENBERR ISORY R DK
t N2LR2alf Qdb

Add the following subparagraph to Sakause 1.1:

amMmdomMPa®9! ¢ YSIya GKS CA2A 9

SubClause 1.4 Replace the text of SuBlause 1.4 and add the following:
Law and
Language "The Contact shall be governed by and construed in accorda

with the Laws of Fiji.
The language is the English language."

SubClause 1.5 Substitute the wordings in Part | with the followin
Contract
Agreement "A Contract Agreement in the form annexed, wétich modifications

as may be necessary to record the agreement reached sha
executed. The costs of stamp duties and similar charges impose
the law shall be borne by the Employer."

SubClause 1.6 Replace the list of documestlisted under (a) tojX and add the
Priority of following:
Documents

(a) the Contract Agreement;

(b) the Letter of Acceptance;

(c) 0KS 9YLX 28SNRa wSljdzANBYSy(
(d) the Bid;

(e) the Conditions of Contract, Part Il;

()] the Conditions of Contract, Part I;

(9) the Schedules;

(h) the Drawings;

0] GKS /2y (iNF Qéan8 NRa t NRLI2 &L f
® the Correspondences During Tender Evalliation
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SubClause 1.15
Confidentiality

SubClause 1.16
Inspections and
Audit by the
Employer

Sub Clause 2.t
Customs and Import
Duties

SubClause 3.1
Employer
wSLINB &Sy
Duties and
Authority

Additional subclause:

"The Contractor shall treat the details of the Contract as privai
confidential, except to the extent necessary to carry out
obligations under it. The Contractor shall not publish, permit to
published or disclose any particulars of the Contract in any trad
technical paper or elsewhere without the prior consém writing of
the Employer."

Add the following sulzlause:

G¢KS / 2y i NI Ol ZEMplayddil-2f fA yLAS BEYOMGG (
accounts and records relating to the performance of the Contract
to have them audited by auditors appointed by tEenployer if so
required by theEmployefb ¢

(@) The Contractor shall pay for all customs and import du
including clearing, handling charges, port dues and uteage except
only for customs and import duties in respect of Plant and for tc
and spare parts to be supplied under the Contract which shall be
responsibility of the Employer.

(b) Customs and import duties ¥ ' y& Ay NBa& LIS
Equpment shall be borne by th€ontractor.

(c) Notwithstanding Sub Clauses 2.5(a) and 2.5 (b) above,
Contractor shall ensure that all customs and import duties and te
are paid on time (including making payment for duties and ta
which are the responbility of the Employer and invoicing th
Employer therefor after the fact). For the avoidance of doubt -
Contractor shall not be entitled to any extension of time as a resu
any delayed payments of import duties and taxes which was wi
its contrd.

Add the following clause as required:
b¢KS 9YLX 28SNRa wSLINBaSyidl A @
the Employer before taking action under the following clauses of

Conditionsof Contract Part I.

@) approving sukcontracting of any part of the Works unde
SubClause 4.5.

(b) certifying additional cost to the Contract Price
© granting an extension of time for completion under St
Clause 8.3.

(d) suspending progress @art or all of the Works under Suk
Clause 8.8.

(e) issuing a variation under Clause 14, except if such a varii
would increase the Contract Price by no more than
50,000.
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SubClause 4.1
General
Obligations

SubClause 4.2
Performance
Security

SubClause 4.3
/ 2y 0N
Representative

SubClause 4.4
Coordination
of the Warks

) issuing Takin@ver Certificate for the whole of the Worl
under SubQause 10.1.

(9) issuing Performance Certificate for the Works under -S
Clause 12.9.

Notwithstanding the obligation to obtain approval as set out abov
Ay (GKS 2LAYA2Y 2F (GKS 9YLIX 2
occurs affecting the safety of lifer of the Works or of adjoining
property, it may, without relieving the Contractor of any of its dut
and responsibilities under the Contract, instruct the Contractor
execute all such work or to do all such things as may, in the opinic
the Emplop NDa wSLINBaSyidalrdiaAosS o6S y
risk. The Contractor shall forthwith comply with the instructions
0KS 9YLX28SNRa wSLINBaSyidl Gadag@ds
OYLX 28SNX® ¢KS 9YLX 28 SNRa wStan
cost to the Contractor for carrying out of such instruction and obt
0KS 9YLX 28SNRa F LIWNRGFE F2NJ |

Add the following sentence to precede the existing text under-<
Clause 4.1:

"Notwithstanding any other provision to the contrary, the Contrac
is required to check the design criteria and calculations (if ¢
Ay Of dzZRSR AY 0dKS 9YLX 28 SNDa
correctness, in its bid and to assume full responsibilitygtiem."

Replace thdirst paragraphof SubClause 4.2 with the following:

"The Contractor Shall provide security for its proper performanct
the Contract to the Employer within 28 days after the receipt of |
Letter of Acceptance. The performance security shall be in the f
of a bank guarantee, issued either (a) by a bank located in
country of the Employer or a foreign bank through a corresponc
bank located in the country of the Employer, or (b) directlya>
foreign bank acceptable to the Employer. The performance sec
shall be denominated in the types and proportions of currencie:
which the Contract Price is payable. When providing such securi
the Employer, the Contractor shall notify the Enpl§ N
Representative of so doirlg

At the end of SuiClause 4.3 add:

b¢KS /2y iNF OlG2NRa wS Lipohsked and
written) in the English language.”

Modify the first sentence of SuGlause 4.4 to read:

"The Contractor shall be responsible for theardination and proper
execution of the Works, including -<@odination with other
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contractors and organizations to the extent specified in 1
EmploydlDd wSljdzZA NBYSy (i adhb
SubClause 4.9 Modify the last sentence of paragraph 1 of Stlause 4.9 to read:
Site Data

SubClause 4.14
Program

SubClause 5.2
Construction
Documents

SubClauses.4
Technical
Standards
& Regulations

SubClause 6.7
Health and Safety

SubClause 6.8
[ 2y G N
Superintendence

"The Contractor shall be responsible for interpreting all data incluc
data listed elsewhere in the Contract as open for inspectioREA,
VudaPower Station, Fiji

Delete the third sentence of St®lause 4.14 indicated below:
b!yftSaa 20KSN¥AaAS aidliSR XXo

In the fifth line ofthe second paragph of subclause 5.2replace
GHME GAGK AQHYyED

In SubClause 5.2 delete sytaragraph (a) and substitute:

"(a) Construction shall not commence until the Contractor recei
FNRY (GKS 9YLIX 28SNNa wSLINBaSy
Documents relevanto the design and construction of such par
provided always that:
(i) AT GKS 9YLIX28SNRa wSLINB3
within 21 days, the Contractor shall give written noti
(for the purpose of this sudf | dza S a/ 2y (!
tothe Empl@ SND& wSLINBaSydal adAaAo
(i) AT GKS 9YLX 28SNDa wSLINE3
GAOUKAY T RIFE&&a 2F NBOSALI
the Contractor may proceed with the construction
though approval had been given".

Add the following sentence to the end of the SQlause 5.4

"In respect of technical specifications and standards,
(International Electrotechincal Commission based in 3, rue
Varembé, PO Box 131, QP11 Geeva 20, Switzerland) standarc
are to be adopted in general. Any national or international standz
which promise to confer equal or better quality than the standa
specified will also be acceptable. In all instances a copy of
relevant standards shixft R 6S F2NB I NRSR
Representative".

To subclause 6.7 add the following paragraph:

The Contractor must, at all times during the execution of the Wi
comply with the Health and Safety at Work Act 198 Electricity
1'OG /1L myns GKS CA2A 9f § SdieN
Rules and First aid For Employees Of the Authority.

At the end of SulClause 6.8 add:

"All the Contractors superintendingtaff shall have a workin
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SubClause 6.11
Foreign staff
and Labour

SubClause 6.12
Measures againsi
Insect & Pest
Nuisance

SubClawse 6.13
Epidemics

SubClause 6.14
Alcoholic
Liquors or

Drug

SubClause 6.15
Arms and
Ammunition

SubClause 6.16
Burial of the Dead

SubClause 6.17
Festivals and
Religiols Customs

1y26tSR3IS 2F GKS 9y3ItAak I y3

"The Contractor may import such staff, and labourers as are reqt
in order to execute the Works. The Contractor must ensure tha
such staff ad labour are provided with the required visas and w«
permits. The Contractor shall be responsible for the return to

place where they were recruited or to their domicile of all persc
whom the Contractor recruited and employed for the purpose of
in connection with the Contract. The Contractor shall be respons
for such persons as are to be returned until they shall have left
Site or, in the case of foreign nationals who have been recru
outside the Country, shall have left it."

"The Contractor shall at all times take the necessary precautior
protect all staff and labour employed on the Site from insect and |
nuisance, and to reduce the dangers to health and the gen
nuisance occasioned by the same. The Contractor shall provid
staff and labour with suitable prophylactics for the prevention
malaria and dengue fever and take steps to prevent the formatiol
stagnant pools of water. The Contractor shall comply withttze

regulations of the local health authorities and shall arrange to sy
thoroughly with approved insecticide all buildings erected on the ¢
Such treatment shall be carried out at least once a year ol
instructed by such authorities."

"In the event of any outbreak of illness of an epidemic nature,
Contractor shall comply with and carry out such regulations, orc
and requirements as may be made by the Government or the |
medical or sanitary authorities, forhé purpose of dealing an
overcoming the same."

"The Contractor shall not import, sell, give, barter or otherw
dispose of any alcoholic liquor or drugs, or permit or suffer any ¢
importation, sale, gift,barter or disposal by his Subcontractol
agents staff or labour."

"The Contractor shall not give, barter or otherwise dispose of to
person or persons, any arms or ammunition of any kind or permi
suffer to the same as aforesaid.”

The Contractor shall make all necessary arrangements for
transport, to any place as required for burial, of any of his expatr
employees or members of their families who may die in thariy.
The Contractor shall also be responsible, to the extent requirec
local regulations, for making arrrangements with regard to burie
of any of his local employees who may die while engaged upor
Works.

"The Contractor shall in all dealings with his staff and labour have
regard to all recognized festivals, days of rest and religious or ¢
customs."
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SubClause 7.3
Inspection

SubClause 7.7
Restriction on
Eligibility

SubClause 13.2
Advance Payment

SubClause 13.1&
Calculation of
Payments in
Foreign Currency

To sulx clause 7.3 add the following paragraphs:

The Employer and the Contractor shall carry out a joint walk throt
inspection to identify and document any defects/ deficiencies of
Works prior to commissioning, after which the Contractor shall rec
all the identified defects.

The Employer and the Efm@2 @ SNDa wSLINBaSy il
any time during the term of this Contract to inspect any part of -
Works and the Contractor shall give them full opportunity and ac«
to conduct such inspection.

@ Any materials, equipment, services or design services w
will be incorporated in or required for the Contract, as w
Fa GKS /2y GNY OG2NRa 9l dzA L
their orign from reputablesource countriesacceptable to
the Emplowr.

(b) For the purpose of this clause, "services" means the wi
and all projectrelated services including design services.

© For the purposes of this clause, "origin" means the pl
where the materials and equipment were mined, grow
produced,or manufactured, or from which the services a
provided.

(d) The origin of Goods and Services is distinct from
nationality of the Supplier."

Modify the third sentence of this Se®lause to read:

"The Emplog NR& wSLINBaSydal dA@dS &Kt
Certificate for the first instalment after (i) execution of the Contr:
Agreement by the parties hereto (ii) provision of the Performai
Security in accordance with Sause 4.2 by the Contractor aniil)
provision of an unconditional bank guarantee by the Contractor

form and by a bank acceptable to the Employer in amounts

currencies equal to the advance payment.”

Delete Clause3.15 and add the following:

"The Contract shall be paid in the currencies stated in the Appe
to Bid and shall bein accordance withSchedule of Prices an
Conditiors of Payment.

The foreign and local currency portions of the balance of the Con
Price shall be amended by agreement between the Employer anc
Contractor to reflect any substantial changes in the expected for:
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and local currency requirements of the Contractor during -
execution of the Works, provided that:

(a) the Contractor&K I £ £ Ay FT2N)XY GKS 9YL
Representative whenever any such substantial change
occur; or

(b) GKS 9YLX 28SNNa wSLINBaASYy Gl
such expected requirements if in its judgment there
evidence of a change in th@untry of origin of equipment,
materials, plants, or services to be provided under f
Contract which should result in any substantial change
such expected requirements.

Any such amendment shall be affected by comparing the amo
guoted in the bid wh the amounts already used in the Works a
GKS /2yGNF OG2NRa TFdzidzZNE ySSRa

SubClause 13.1¢ To subclause 13.15 add the following paragraph:
Calculation of
Payments in The local (Fijian) component of the Contrdetice shall not be
Foreign Currency subjected to any currency exchange rageiation.
SubClause 13.1 "(i) The prices bid by the Contractor shall include all taxes, dt
Taxation FYR 20KSNJ OKIy3aSa AYLRaSR

on the production, manufcture, sale and transport of th:
[ 2y GNI OG2NDR&a SldZALIYSYyGs tf
used on or furnished under the Contract, and on the servi
performance under the Contract.

(i) The prices bid by the Contractor shall include all custc
duties, import duties, business taxes, income and ot
taxes that may be levied in accordance to the laws
regulations in being as of the date 28 days prior to -
Of2aAy3d RIFEGS F2NJ Adz06 YA &AA:
2y GKS [/ 2y ( Nt Olare, Mmietialstjddziphli
(permanent, temporary and consumable) acquired for 1
purpose of the Contract and on the services perforn
under the Contract. Nothing in the Contract shall relieve
Contractor from its responsibility to pay any tdsat may be
f SOASR Ay (KS 9YLX 28 SNDa
respect of the Contract."

SubClause 15.5 Delete the existing SuBlause 15.5 and substitute the following:
Corrupt or
Fraudulent GLT Ay GKS 2dzR3Y S yoitrackFhasieKgagedii
Practices corrupt or fraudulent practices, in competing for or in executing

Contract, then the Employer may, after having given 14 days nt
(2 GKS /2yGNIOG2NE GSNXYAYI (S
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SubClause 17.3
9YLIX 2
Risks

SubClause 18.2
Insurance for
Works and

Contract and expel the Caaictor from the Site, and the provisior
of Clause 15 shall apply as if such expulsion had been made 1
Sub/ f I dzAS mMp ®H D€

This sukclause is amended to read as follows:
b¢KS 9YLX 28SNDRa NRaia | NBY

@) insofar as tkey directly affect the execution of the Works
the country where the Permanent Works are to be execut

0] war and hostilities (whether war be declared or no
invasion, act of foreign enemi@s the Country;

(i) rebellion, revolution, insurreabin, or military or
usurped power, or civil wan the Country

(iii) ionizing radiations, or contamination by radioactivi
from any nuclear fuel, or from any nuclear was
from the combustion of nuclear fuel, radioacti
toxic explosive or hazardous erties of any
explosive nuclear assembly or nuclear compon
thereofin the Country

(iv) pressure waves caused by aircraft or other ae
devised travelling at sonic or supersonic speéus
the Country

(V) riot, commotion or disorder, unless sofetestricted
to the employees of the Contractor or of i
Subcontractors and arising from the conduct of t
Worksin the Country

(b) loss or damage due to the use or occupation by
Employer of any Section or part of the Permanent Wol
except as mgbe provided for in the Contract;

© any operation of the forces of nature (insofar as it occurs
the Site) which an experienced Contractor:

(1) could not have reasonably foreseen, or

(i) could reasonably have foreseen, but against wh
he coutl not reasonably have taken appropria
measures to prevent loss or damage to physi
property occurring."

0] Amend the second sentence of the first and secc
paragraphs to read:
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I 2y G NI
Equipment

(ii)

"This insurance shall cover loss or damage from any ci
20KSNJ GKIyYy GKS 9YLX 28 SND:
Clause 17.3 paras. (a)(i) to (iv) in Part Il of the Conditior
Contracts".

Amend the fourth sentence of the first paragraph to read:

"Quch insurance shall cover the Employer and the Contractor f
the first working day after the Commencement Date until the date
issue of the Takin@ver Certificate for the Works."
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Section49 Y L) 2 & SN a
Requirementsg

Part |

Scope of Work
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1 GENERAL DESCRIPTION

1.1 Background

The Fiji Electricity Authority is a statutory body which has its business in generating, transmission,
RAAUNROdzGAZ2Y YR NBGFAET 2F StSOGNROAGE Ay (GKS C
comprises of 4x 20MW units which are located in the centre of the main island, Vitilevu. The
generation from Wailoa is transmitted via 132kV transmission lines to two regional 132/33kV
substations on the Western and Central sides of Viti Levu.

At Vuda Substatioistaton the Fiji Electricity Authority would likedd a third30MVATransformer to
improve reliability at Vuda Substation.

A map of Viti Levu showiniipe geographicalocations of Vuda Substatiaos providedn Section 8

1.2 Extent of Work

Thistender is suitabé for Transformermanufacturers and thei recommended contracting arms
and includes the design, manufactur€actory Acceptance Testirsyipply,inspecting and testing,
packing for export, shipment to site, complete erection, site testing, commissi@mdgraining of
the Plant described herein.

The Contractor shall be responsible for making good for any defective material design or
workmanship for a period oForty Eight (43 months after taking over. The Contractor is to-co
operate with other contractorand FEA operating staff as may be necessary.

Works must fully interact with each other in every respect. Additionally, they must properly interact
GAUK yed 20KSNJ /2y iGN OG2NRa 62N] a FIENIFa |y Ay

In case the Qaractor finds any parts of these Specifications incomplete, contradictory or defective,

he shall be responsible to immediately bring this to the notice of the Employer and make a proposal
F2N) 0KS 9YLX 28SNRa | LILINR @I f 3 defdchNat tie sladey6ibiddihg.2 R & dz(
No additional cost to the Employer shall arise out of such rectification.

Main design data given in these Specifications and general layouts etiistations are available in
this tender.
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1.3 Supply of new Power Trangfrmer at Vuda Substation

The exiting four generator transformeatVudaPower Station are 3AVA, 132+1X1.25% kV/ 38V,
YNd11, ONAN.

The new 132/3RV Powertransformer forVudaPower Station shall consist similar or same typas
per the specificatioa outlined below:

Rating 30MVA
High voltage winding 132 £17x 1.25% kV
Rated 1 138 600
Voltage 5 | Voltage | 132 000 | Voltage | 33 000
17 112 200
Low voltage winding 33kV
Frequency 50 Hz
Vector group YNd11
Cooling ONAN
Tap Changer Onload
Impedance volts 9.23%
HV bushings Condenser type, exposed with grading ring
NV Neutral bushing Condenser typMICAFIL. exposed
LV bushings Condenser typMICAFIL. exposed

1 Nos. Qualitrol 509DW digital temperature monitoring equipment combined vaftic
fibre for 16 direct optical fibre measurement of winding temperature. This
equipment shall also be used to monitor top and bottom oil temperatures, load
tap changer (LTC) temperature, main tank bucholz, LTC bucholz,, pressure relief
device, ambientemperature and control of cooling fans and sending alarm and
trip signals based on the above perimeters.

1 Nos. Continuous odine bushing monitoring equipment for HV bushings

3 Nos Class 0.05X500R3, ratio 1200/8D8 10VA current transformers on the HV
bushings for bus zone protection

3 Nos Class 5P10, 20VA, ratio 306011A, 10VA current transformers on the HV
bushings for overcurrent protection

3 Nos Class 0.1X200R1, rati®00/125:1A 10VA current transformers on the HV
bushings for differential protion

1 Nos. Class 3% M5 10VA, raB00:1A current transformer on one LV bushing for
winding temperature measurement

2 Nos Neutral CTg Class 0.1PX, ratBD0/125:1, 10VAfor HV Restricted earth Fault and
HV standby earth fault

The Contractor shall beesponsible for delivery to site, installation, siteste and commissioning of
the 132kV33kV transformer. The contractor shall be responsible for interfacing of the transformer
controls to the existing protection and control wiring and similar woulddmpiired for connection of
control wiring on the transformer side. The contractés@shall responsible for the B8 and 13RV
connections to existing grid.
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Similar and gecial design considerations are required for this transformer due to:

1. Height of his transformer site above sea level is 150m
2. The transformer will have to be transportedrfabout 200km from the wharf.Gkm of this

road is nortarsealed (gravel).
3. The contractor to discuss with Fiji roads Authority for the transportation and alsddmns

the details of the bridge leading to the Vuda Substation.
Nameplate and factory test results of one of the exispiogvertransformers is provided iBection8.

1.4 Electricity, Water, Gas and Other Services

The Contractor shall at his expense, prowadleslectricity, water, gas and other services necessary to
execute and complete the Works on site. Prevailing tariff and service connection procedure shall be
applicable
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2 INSTALLATION AND OTHER SERVICES

2.1 Installation of Transformers

The contractor wilbe responsible for insilation of the new transformeand train KS 9 Y LJ 2 & S NI
staff.

2.2 Civil Works

Civil works required for extension of existing concrete bund wall or construction of new bund wall
and Fire blast waBhall be undertaken by thEEA, Emplger. The bidder to provide Civil drawings as

part of the tender document as conceptual to meet ASNZ, IEE and BS standards for the civil
construction.

2.3 Cable and Overhead Line Terminations

The contractor shall submit details of the transformer LV and H¥ibgs for ordering of termination
kits and clamps. All power cabling works and cable terminations as well as connections to the existing
network will besupplied and installed by contractor

2.4 Other Services

2.4.1 Training

Training shall be provided fige commencing the installation and commissioning of the relevant
equipment at site. The contractor shall therefore submit the training program for each category
along with the installation/erection and commissioning program.

2.4.2 Objective of Training Mdules

The training program shall cover the installation, commissioning and maintenance aspects of the
transformers and associated equipment as the trainee personnel will be responsible for
commissioning witness by approving the tests & practices fromQtieA Sy 1 Qa &A RS RdzZNRA Y
implementation period and they also will be responsible for maintenance of such equipment after

iKS SELANE 2F RST¥SOU tAloAfAdGE LISNA2R 2F GKS LIN
in Fiji and shall beonducted by an authority approved by the Manufacturer, if not the Manufacturer

itself.

Training Module No 1Power Transformers
Basic Contents:
9 Erection and installation of power transformers and tap changers
i Testing and commissioning of power transfems and tap changers
I Maintenance practices for the supplied power transformer as recommended by the
Manufacturer as well as adjustment of connected devices and replacement of major parts
1 Maintenance practices for then-load tap changer as recommended I tmanufacturer
91 Installation and removal of online Digital Temperature Monitoring equipment and
Automatic Voltage Regulator (AVR).
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1 Hands on training on test equipments, which are required for maintenance of installed
equipment.
1 Procedures for oil fillingrad vacuuming the transformers.

Training Module No 2:Qualitrol 509DW Electronic Temperature Monitor and HEGAutomatic
Voltage Regulator

Basic Contents:

Introduction to the product

Operating principle

Overview of hardware and software

Input and outpd connections

Programming of the product

Front panel (manual) operations

Maintenance practices

Commissioning

Fault finding

=

=A =4 =4 4 -4 -4 A -4
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Sectionn 9 Y LJ) 2 & SNI:
Requirements Part ||
Technical Specification
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3 GENERAL INFORMATION

3.1 ASSOCIATED PLANT DETAILS

The given patrticulars elsewhere in this document are those anticipated for plant being provided
under other Contracts or already existing and should be used in the preparation of the Bid. They are,
however, subject to confirmation and where they are considetieehave an effect on the final design

of equipment being provided under this Contract, the Contractor is to obtain figures from the
Engineer before proceeding with designs.

3.2 ELECTRICAL DESIGN CRITERIA

3.2.1 System Conditions
System Particulars for 132kV, 33w 11kV system applicable in Fiji Islands are stated below:

132kV 33 kv 11 kV
Normal system voltage 132kV 33 kV 11 kv
System Highest voltage 145kvV 36 kV 12 kv
Frequency 50 Hz 50 Hz 50 Hz
Earthing of Neutral point Directly earthed Earthed through | Directly earthed with

earthing or without resistor
Transformer

Design Symmetrical fault level 40kA 31.5kA 25 kA

3.2.2 Service Conditions

The Service Conditions applicable in Fiji Islands, at the location of substation site are given below:

Value Unit
Altitude of site above sea level not exceeding 150 M
Maximum ambient air temperature 31.6 °C
Minimum ambient air temperature 18.3 °C
Average ambient air temperature over 24 hours 25.5 °C
Average yearly temperature 29.5 °C
Relative humidity (24 Hours) 90 %
Average annual rainfall 202 Mm
Maximum recorded rainfall for 24 hours 390 Mm
Maximum Wind Speed 70 m/sec
Average isokeraunic level 75

Note: Fiji is situated in a region where cyclones are experienced frequently. All plant and
equipment shall belesigned and constructed to withstand these extreme conditions.

All plant and equipment shall be rust proof, vermin proof and weather proof and designed to be
suitable for a damp, tropical climate, which may be experienced simultaneously.
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3.2.3 Power supply forelectrical operation

1.0 Control /alarm /emergency/Qualitrol DC Voltage 110V
2.0 Supply voltage of auxiliaeguipment AC Voltage 415/240V
3.0 Supply voltage for auxiliary equipment DC Voltage 110v

3.2.4 Minimum Substation Clearances

The transformer ad its connections shall have electrical clearances as per IEC 60071 part 2 as listed
in the following table:

Highest system voltages between phases 145kvV 36 kV 12 kV
Minimum clearance between live metal and earth aif 1500 mm| 520 mm 220 mm
between live metal to neutral bushg

Minimum clearance between live metal of different | 1500 mm| 520 mm 220 mm
phases and between high and low voltage windings|

3.2.5 Pollution levels of Insulators and Bushings

For substations with Heavy pollution level as per table 1©fa&815,
Phase to ground : 53.7mm/kV (at max operating voltage of 140kV)

3.2.6 Insulation Ceordination

The design of plant and equipment shall be such that insulatieordimation is provided not only
between different items of plant such as transmissiore,| surge arrestors, transformers, circuit
breakers, but also between different components of items within a particular item of equipment.

3.2.7 Inter-Changeability

Corresponding items or parts shall be interchangeable as far as possible.

3.2.8 Maintainability

All pant and equipment supplied under this contract shall be maintainable. The contractor in
adequate number of copies shall provide all necessary tools and equipment and operations and
maintenance manuals required for this purpose. All special tools shalifggied by the Contractor

in 2 sets per transformer.

3.2.9 Ventilation

Kiosks, cubicles and similar enclosed compartments shall be adequately ventilated to restrict
condensation. All contactors, relay coils, etc. shall be suitably protected against comaslidully
tropicalised.

3.2.10Risk of Fire

All apparatus, connections and cabling shall be designed and arranged to minimize the risk of fire and
any damage, which might be caused in the event of fire.
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3.3 QUALITY OF MATERIALS AND WORKMANSHIP

All materials used uret this contract shall be new and of the quality and class most suitable for
working under the conditions specified and shall withstand the variations of temperature,
atmospheric conditions arising under working conditions without distortion or deterionatir the
setting up of undue stresses in any part and also without affecting the strength and suitability of the
various parts of the work which they have to perform.

All work shall be carried out and completed in a neat and professional manner apgheval of the
Employer's Representative.

3.4 STANDARDS

IEC Standards are to be adopted in general. ByitisBBr Australian standards too may be applied
wherever necessary. Any other national or international standard may be used if such standards are
not less exacting than corresponding IEC Standard. In all instances a copy of the relevant standard
adopted should be forwarded to the Engineer.

All works shall be carried out in accordance with the laws of Fiji and associated Acts and Regulations.
Thesenclude:

The Electricity Act (Chapter 1801985
Health and Safety at Work AgtL996
Environment Management Act

In order to achieve Regulatory compliance under the Fiji Electricity Act, the Works shall comply with
the Electricity Regulationsand ASINZ o nnnYHnnn G2 ANAY 3 wdz Saé o

3.5 DETAILED DESIGN OF PLANT AND EQUIPMENT

The detailed design of plant and equipment including plant layout, protection, control, supervisory
interface equipment, earthing, civil works designs etc. shall be carried out by theactortrin
accordance with acceptable standards and codes of practice.

Notwithstanding the specifications, technical schedules or plant requirements specified by the
tender document, the successful contractor shall be fully responsible for ensuring thatetign,
manufacture or construction of all items of plant and equipment under this contract to be fully
functional, compatible with each other technically and otherwise, complying with IEC and/or other
relevant standards, and other safety regulations &gile, and to have the installation complete in

all respects including finishing, painting, labelling etc.

The successful contractor shall from the commencement of his contract submiet&riployer's
Representativeconceptional design, detailed desggntechnical submissions, design, manufacture
and construction drawings, etc. for approval at each stage until the completion of the project.

The Employer's Representative will ensure that any revisions required, or in the absence of any such
revisions tle approval for such drawings technical submissions, designs or proposals shall be notified
to the contractor within a reasonable time period.
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3.6 PLANT AND EQUIPMENT TO BE SUPPLIED

All items of plant and equipment supplied under this contract shall be of praesign, manufacture

and construction, and shall have been in commercial operation for at teastl0) years Tenderer
should furnish a list of past orders, indicating the type of equipment, location, country etc. in support
of this. Type testertificatesor other certificates from independent international organizations may
also be furnished.

The Contractor shall guarantee the availability of spare parts for all items of plant and equipment for
a period of at least 15 years.

3.7 INSPECTION AND TESTING

Type test certificates shall be furnished for all items of plant and equipment with the tender. The
Contractor at his cost shall carry out all routine tests as per relevant IEC or other standards.

FEA will requiretwo (2) of its representative to inspecthe plant/equipment offered by the
successful tenderer, before shipment, under this contract and to witAdds of the type testgif
type test reports of the particular model are not provided, then they shall be carried out for the
plant manufactured and spplied) and routine tests The associated cost, including return airfare
including domesti¢c accommodatiorb star, meals, and transportation from the hotel to the factory
test siteand airportsshall be included in the tender price in the appropriate semut.

All commissioning tests shall be carried out in accordance with the relevant IEC or other standards.
All tools and equipment and instruments for carrying out such tests shall be made available by the
Contractorto Employer The contractor shall prade the employer with a list of tools, equipment

and test equipment required for commissioning the transformer.

The preparation of a list of preommissioning and commissioning tests for each item of plant and
equipment will be agreed upon with the Empd\WI & wSLINBaSy Gt A @S +a €
The precommissioningest and commissioning tests shall be jointly carried out by the Contractor

FYR GKS 9YLX 28 SNN& NI LIndiSsioning tests@Satbbe iodvardetl ip he 2 T G ¢
Empbyer for approval prior to commissioning of the transformers. All costs of carrying out the pre
commissioning and commissioning tests shall be borne by the Contractor.

The Contractor shall provide all facilities for such tests or inspections to beRarredzi o6& (GKS C
representatives.

3.8 TRAINING OF FEA PERSONNEL

The Employer requires its personnel (engineers and technicians) to be attached to be trained on
installation, operation, maintenance of primary and secondary equipment to be supplied under this
contract.

3.9 TOOLS AND EQUIPMENT

The tenderer shall forward a list of tools and equipment required for operation and maintenance of
the installation and include the cost of supplying such tools and equipment in the price Schedules.
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3.10SPARES

The tenderershaF 2 N F NR F fAad 2F YIydzZFl OGdzZNENDRa YI yRIEG;
operation and maintenance of the plant and equipment supplied under this contract for a period of

15 years. The cost of supply of these spare parts shall form part of theacbnthe tenderer shall

also forward a list of optional spare parts which shall not form part of the contract but should be

shown in a separate price schedule.

The successful contractor shall ensure the availability of spare parts for operation anamaaice:
of all the items of equipment for a period of at least 15 years.

3.11 TECHNICAL BRATUREOPERATIONS ANIAINTENANCE MANUALS

Tenderers shall furnish all technical literature, including catalogues, test certificates etc. in support of
plant and equiprent offered by him with the tender. The successful tenderer is to interface existing
and new equipment drawings and a set of original drawings.

Successful contractor shall forwatitree (3) binded hard copieof all operations and maintenance
manuals, spa parts catalogues, detailed schematic and wiring diagrams and all other documents
required for satisfactory operation and maintenance of the plant. The originals of the drawings in
AutoCAD format(.DWG 2011 versiomre required to be handed over. Asiilb drawings are
required to be furnished i8 copiesbefore the works are taken over as per Clause 5.6 & 5.7 of FIDIC
Document (Conditions of Contract for Des@Build And Turnkey) edition 1.

During the design and manufacture stage the contractollshébmit all design calculations, design
drawings, technical submissions at each stage of design or manufacture for the approval of the
Employer's Representative.

The manuals shall include the following sections:

3.11.1Plant Specification and Description

The Rant Specification and Description Section shall include the specification and description of each
plant item and system.

3.11.2Installation and Commissioning

The Installation and Commissioning Section shall includelstepep procedures for the unloading,
unpacking, transport, handling, assembly, erection, adjustment, alignment, preparation for service
and testing of the plant.

3.11.30peration

The Operation Section shall describe in detail the procedures for the preparation into service, setting,
adjusting, checkig before and during operation, routine testing and operating of the plant to be
supplied. It shall provide complete information on operating limitations, allowable rates of
temperature change, allowable temperature differentials and any other informateguired by
operating staff to ensure the safe and efficient operation of the plant.
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3.11.4Maintenance

The Maintenance Section shall contain sufficient detail to enable maintenance personnel to maintain
the plant in good working condition and overhaul the plarnh time to time. It shall describe and
include pictorial representation of stelpy-step procedures for dismantling, reassembly, alignment,
replacement and adjustment of all components of the plant.

This Section shall also include standards of workmansblerances, air gaps, electrical resistance
values, limits of wear, periodic adjustments, material specifications including special procedures (eg,
heat treatment), weights of large items, details and uses of special tools, test equipment, jigs, gauges
and tightening torque values for bolts.

The Tenderer shall set down recommendations for preventive or condition based maintenance,
including frequency of inspection and guidance in locating and rectifying faults and condition
monitoring or diagnostic tegtig which may be performed on a regular basis.

Similarly lubrication routines shall be specified including locations, recommended frequency and
recommended type of lubricants.

3.12TYPE TEST CERTIFICATES

Copies of Type Test certificates for all plant and eqgeipnshall be furnished as evidence in support
of compliance with the specification.

The Contractor shall furnish copies of certificates of all routine tests, inspection tests and any other
type tests, which would have to be performed at a later stage.

3.13SI'E CONDITIONS

The tenderer is required to ascertain for himself the Site Conditions, including limitations of space,
geographical, climatic or other considerations. The tenderer shall satisfy himself of the suitability of
the sites for the erection of thplant and equipment to be supplied.

3.14PACKING

Equipment shall be carefully packed for transport and shipment in such a manner that it is protected
from all dust and climatic conditions during loading, transport, unloading and subsequent storage in
the open.Equipment shall be suitably packed and protected against vibration, movement and shock
which may occur during loading and transport. Particular care in packing shall be taken when the
apparatus is transported by road.

Before dispatch from the factory theansformer shall be equipped witklectronicimpact recorders

to monitor the impacts the transformer is subjected to while being transported from the factory to

the site. The impact recorders shall not be dismantled until the transformer has been ddliter

site and final reading has been takeFhe electronic impact recorders should have capability of
recording shock and vibration history wittate andtime stamping together with GPS coordinates

and have provision for extraction of the logs so thath R+ G OFy o6S Iyl f&aSR
software, or on a spreadsheet formatheimpactNB O 2 NoRtSriNgDEuld have enough capacity to

power up the device for a minimum of 3 monthdpon completion of the project the impact
recorders will be handedwer to FEA.
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Instruments and fragile items shall be packed separately. All items, which include delicate
equipment, shall be sealed in polythene sheeting and silica gel desiccant or vapour corrosion
preventive shall be inserted within the polythene packin Straw shall not be used as packing
material.

3.15PROGRAMME AND PROGRESS OF WORK

Programme
Within 14 days of acceptance of the Tender the Contractor shall provide the Employer's

Representative with (2) copies of the Programme of work covering design, nttumafadelivery and
erection.

The programme shall separately detail each item of equipment that is to be transported and
delivered separately.
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4 SMALL WIRING AND ANCILLARY ELECTRICAL APPARATUS

4.1 SMALL WIRING

All control panel wiring, secondary control wigiin 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 tamads shall be such that the junction between malire

YR GSNXYAYyLta Aa FFFSOGSR sAGK2dzi ONR&AA2OSNID 9 EC
Representative for use with bare conductors, claw washers or crimped connectors of approved type

shdl be used to terminate all small wiring. Insulating bushes shall be provided where necessary to

prevent the chafing of wiring.

All panel wiring shall comply with the requirements of BS.6231, Type A or B, as appropriate.
Conductors shall be copper and leaa minimum cross section equivalent to 50/0.25 mm (2.5 sq.
mm), 7/0.67 mm (2.5sg. mm) or 1/1.78 mm (2.5 sq. mm) but single stranded conductors should only
be employed for rigid connections which are not subject to movement or vibration during shipment,
operating or maintenance. Bléle conductors equivalent t00%0.25 mm (1.5 sq. mm) or smaller
sizesare not approvedAll control cables from panel to panel shall be from Flexible type Flexicon
England.

For low voltage cabling and wiring, separate cabhel be used for each of the following groups:

auxiliary power supply
control and check back
measuring
communication

hownNPRE

5.
All control and power cables shall be armoured and all cables except those for auxiliary power supply
must be shielded with annealed cogr tape. Cables shall conform to IEC 60228, IEC 60228A, IEC
60287, IEC 60811 & IEC 60885.

Wire colours are preferably to comply with British Standard 158:
Colour of wire  Circuit particulars

Red Redphase connections in current and voltage transformeciits only.

Yellow Yellowphase connections in current and voltage transformer circuits only.
Blue Blue phase connections in current and voltage transformer circuits only.
Green/Yellow  Connections to earth.

Black AC neutral connections, earthed orearthed, connected to the secondary circt

of current and voltage transformers. AC connecs other than those above an
connections in AC/DC circuits.

Brown DC indication circuits.

Grey All other DC circuits.
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Alternatively, where equipment is wirely | OO2 NRI yOS gAGK | YI ydzFl O«
wiring may be carried out in a single colour except that all connections to earth shall be green.

Wiring diagrams must indicate wire colours, numbers designated to all equipment/ instruments and

shall e drawn as viewed from the back of the panel.

All wires shall be fitted with numbered ferrules (hand written numbers are not accepted) of
approved type at each termination. At points of inr@wnnection between wiring, where a change of
numbering cannot b avoided, double ferrules shall be provided. Such points shall be clearly
indicated on the wiring diagram.

All secondary wiring to be performed at Site shall enter the terminal block at one side only. The
panel wiring shall terminate in one or more teimal blocks accommodated at the side or bottom of
each panel or compartmeninternal wiring between instruments or other devices not using the
terminal block shall be permitted within the same compartment only.

The markers on all wiring directly connedt® circuit breaker trip coils, tripping switches, etc., shall

0S 2F I O2f2dz2NE LINBFSNIofé NBRI RAFTFSNBY(H FNRY I
be teed or jointed between terminal point&lectrical wiring and instruments shall be sodted that

leakage of oil or water cannot affect theBus wiring between control panels, etc., shall be fully

insulated and to be completely segregated from the main panel wiring.

Generally, all signal, monitoring and protection circuits as well astghipa of circuit breakers shall

be fed by DC. All other circuits may be controlled by AC. Also, contactor operating circuits shall be
controlled by AC with the contactor solenoids preferably designed for DC with -aoprescted
rectifier bridge.

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 copper conductors of not less than 2.5
sg. mm cross section to the nearest earth bar. These condsictmy be bare or have insulation
coloured green.

4.2 TERMINAL BOARDS

All terminal boards shall be mounted in accessible positions and, when in enclosed cubicles, are
preferably to be inclined towards the door. Spacing of adjacent terminal boards shall leEsadhan

100 mm and the bottom of each board shall be not less than 200 mm above the incoming cable gland
plate.

Separate terminations shall be provided on terminal boards for the cores of incoming and outgoing
cables including all spare coréA/here core of multicore cables and internal cubicle wires have
crimped ends, not more than two may be connected to any one terminal. When left bare, they shall
have individual terminals and where bridging connections are necessary, these shall be incorporated
in the terminal boards.

Acceptable types of terminals are:
0] Screw or stud type used with crimped ring type termination. Screws and studs
shall be not less than of size M6, but stainless steel and bronze down to size M5
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may be used, provided that the current cang capacity is adequate. All studs
shall be provided with nuts, washers and lock washers.

(i) Inspection clamp type whereby the standard conductor or crimped termination
is clamped between plates by a screw having a suitable locking device. Terminal
entriesshall be shrouded such that not less than three full threads. Screws shall
be of plated steel, stainless steel or phosphor bronze and size M3 or M4.

Terminal assemblies shall be to be of the unit form suitable for mounting collectively on a standard
assenbly rail, secured from the front and giving the required number of ways plus ten percent spare.
LV AC and DC power circuit terminals shall be segregated form other terminals and shall be fitted
with nonflammable plastic covers to prevent contact with diwe 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.

Insulating barriers shall be prigled between each group of power circuit terminals and between the
terminal categories, the height and the spacing being such as to give adequate protection to the
terminals.

4.3 CONTROL SWITCHES AND PUSHBUTTONS

Control switches and pushbuttons shall complyhvBS EN 60945-1 OF 1992 or the relevant IEC
standards.

4.3.1 General

Control switches for electrically operated cirecbiteakers and motor operated disconnectors shall be

of pistol grip or other approved discrepancy type and arranged to operate clockviier closing

the circuitbreakers and amtlockwise when opening them. They shall be designed to prevent
accidental operation. When switches of the discrepancy type are approved, operation is to be
effected by two independent movements.

Switches for otheapparatus shall be operated by shrouded pushbuttons or to have handles of the
spade type, the pistol grip type being reserved for cirbu@aker operation only. Control, reversing,

selector and test switches shall be mounted, constructed and wired sdo afacilitate the
maintenance of contacts without the necessity for disconnecting wiNkgere necessary, control

switches shall be capable of being locked in appropriate positions but control switches for circuit
breakers and for motor operated settirdpvices shall be of the neocking type with spring return

02 GKS aySdziNlfé¢ LRaAAGAZ2Y D {dzOK &agAGOKSaA akKklfft
contact springs alone for restoring not being acceptallié.pushbuttons shall be of nemtaining

type made of norhygroscopic, materials, neswelling and fitted to avoid any possibility of sticking.

The contacts of all switches and pushbuttons shall be strong and to have a positive wiping action
when operated.Control switches for use in direct coatrschemes shall be rated for substation

battery voltage. All control switches shall be provided with labels in addition to clear indication as to
iKS RANBOGAZ2Y 2F SIFOK 2LINIGA2yT F2NJ SEFYLX S5 a2
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4.3.2 Electrical Control Laations

Equipment may be electrically controlled from a number of different control points as specified in
the appropriate chapters of this Specification. The control positions shall be designated as follows:

Local Control: Located adjacent to the item gflant to facilitate maintenance, inspection
andemergency operation.
Remote Control: Located at a substation control room where specified items of Plant are

monitoredand controlled by direct wire connection.

Supervisory Control: located at a System Cant Centre or where principal items of plant at a
numberof substations are remotely controlled via a SCADA (Supervisory
Control andData Acquisition) system.

4.4 ELECTRICAL MOTORS

All AC motors shall be of the induction type in accordance with BS H08RT 99 OF 1973 and
BS.5000, Part Il, or IEC.60034 and, unless otherwise specified shall have cooling type ICOI suitable for
continuous operation and direct aline starting. They shall be suitable in all respects for service
under the conditions at siteMain conductor and slot insulation shall be rlygroscopic and in
accordance with Class B of BS 275 Any motors supplied under this Contract shall be located
outdoors, such motors shall be weatherproof and, where necessary, protected from overhbgting

the sun with a canopy of approved desigviotors shall be capable of operating continuously at

rated output at any frequency between 48 and 51 cycles per second and at any voltage within 10% of
nominal value. Motors shall be designed to operate for aqaeof not less than five minutes at a
voltage of 25% below the nominal value and at normal frequency without injurious overheating. If
NEIljdZA NER o0& (GKS 9YLX 28SNRa&a wSLINBaSydal GAgSs GKS
comply with this requiremen Each motor shall be protected by a motor protective unit with
adjustable thermal overcurrent and short circuit devidde starting current at full voltage is not to
exceed six times the rated full load curreMotor bearings shall be of the rollinggg and the cage

locating the balls or rollers is not to be in contact with the racers. Vertical shaft motors shall have
approved thrust bearingg.he ends of motor windings shall be brought out to terminal boxes and the
arrangement is such as to permit gashanging over of any twphase leadsAll terminals shall be

fitted with an approved sealing chamber, conduit entry or adapter plate, as required, together with

the necessary fittings to suit the type of cable supplied.

4.5 INDICATING LAMPS AND FITTINGS

Indicating lamps shall be of LHEMAPHORE DOMO ltglge and fitted into the fascias of switch

and instrument cubicles or panels shall be adequately ventilated and shall be of LED type lamps for
all indications.

Lamps shall be easily removed and replacedfthe front of the panel by manual means preferably

not requiring the use of extractors. The bezel of metal or other approved material holding the lamp
glass shall be of an approved finish so as to permit access to the lamp and lamp glass.

The lamps shalbe clear and shall fit into a standard form of lamp holder. The rated lamp voltage
should be ten percent in excess of the auxiliary supply voltage, whether AC or DC. Alternatively, low
voltage lamps with series resistors will be acceptable.

The lamp glages shall comply with BS 1376 and BS. 4039 and shall be in standard colours, red, green,
blue, white and amber. The colour is to be in the glass and not to be interchangeable. Transparent
synthetic materials may be used instead of glass, provided suchrialatbave fast colours and are
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completely suitable for use in tropical climatdsamps and relays incorporated in alarm fascia
equipment may be arranged for normal operation from the station battery, subject to the approval
2T (KS 9YLX 28 8NNa wSLINBaSyialGaAro

Lamp test facilities shall be provided so that all lamps on one panel can be tested simultaneously by
operation of a common pushutton. Where alarm fascias are specified, all alarm and monitoring
indications (apart from circuit breaker and disconneqtosition indications) shall be incorporated in

the fascia.

4.6 JUNCTION BOXES, TERMINAL BOXES AND MARSHALLINER&KIOSKS
TRANSFORMER CONTROL CUBICLE

All junction boxes, terminal boxes and marshalling kiosks shall be constructadimdésssteel or

cast iron Each shall be provided with an earth stud. All main equipment shall be arranged so that it is
accessible from the front of the box or kiosk. All junction boxes, terminal boxes and marshalling
kiosks shall be properly labelled as per the wiring diagrams.

Enclosures for electrical apparatus are to afford the following degrees of protection classified in
IEC.60529 of 1992 (BS.5490).

a) The cubicle shall be supplied mounted on the transformer.

b) It shall be made of stainless steel at ledstm thick toStainles steel maringgrade AISI type
316 fully welded on the inside and outside to minimise corrosion.

c) It shall be fitted with a hinged door with a device that holds the door open at least 120
degrees. It shall be ventilated, have a drain and be weatherprolff &5 classification in IEC
60529. The ventilation and drain shall be insect proof. The cubicle shall not be painted, but
the outside surfaces shall be buffed.

d) The cubicle door shall be fitted with a myfibint locking device and handle suitable for
padiocking.

e) The cubicle shall be equipped with a gear plate for mounting of all equipment.
f) The cubicle shall be equipped with terminals of the type detailed in this specification.

g) The cubicle shall have a cut out, not less than 150 mm x 80 mm at the botiwcoaered
with a detachable aluminium gland plate not less than 4 mm thick.

h) All 3phase relays, contactors, isolating switches and thermal devices shall be marked with
appropriate phase colours. Apparatus in which the phase elements are mounted hollizonta
shall be coloured red, yellow, blue from left to right when viewed from the front of the
panel, and when mounted vertically they shall be coloured red, yellow, and blue from top to
bottom.

i) The cubicle shall provide a clear space of at least 300mmnblyitfie width of the cubicle for
Y2dzy GAy3a 2F GKS t dzNOKFaSNRa SljdzA LIYSyio

j) Outdoor marshalling boxes or kiosk#65- also provision of a thermostaticallgontrolled
230 VAC anitondensation heater and having screened drainage holes.

k) Auxiliary switches athassociated terminalsiP65-
[) Outdoor junction boxesIP65
m) Outdoor instruments IP650utdoor motors IP65

n) Indoor control relay and low voltage AC & DC cubicldB65 ¢ also thermostatically
controlled 20V AC antcondensation heater and indicatingght common to a group of
cubicles.
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4.7 TRANSFORMER MARSHALLING KIOSKS

The transformer ancillary apparatus shall be mounted in an approved heated and ventilated cubicle,

attached to the transformer for the accommodation of the following equipment:

f Temperatire indicators MR Reinhausen> 02 2 f S NJ-1G2yyRiENRE S 03 Gliali2eNI a 6 A G
links and ammeter for the winding temperature indicator circaissspecified in Chapter 5

1 Control and protection equipment for the tap change gear including an isolatnigh in the
incoming circuit capable of carrying and breaking the full load current of the motor and of being
locked in the open position. Provision shall also be made for termination of secondary wiring of
current transformers.

1 Control and protection egipment for the cooling plant including isolating switches in the
incoming circuit each capable of carrying and breaking the full current of all cooling plant motor
of one radiator bank and of being locked in the open position.
The control facilities shalhclude a cooler selector switch, which can be padlocked in either
position to select either cooler for remote control. Local control of the selected cooler shall be
provided.

1 Terminal boards and gland plates including glands where specified for incaméhgutgoing
cables.

All doors shall be fastened by integral handle with provision for locking each door.

To prevent internal condensation an approved type of metal clad heater shall be provided, controlled

by a watertight rotary switch mounted on the oide of the cubicle and a 5A fuse inside the cubicle.

Cabinet lightning shall be provided using a 240V AC fluorescent lamp controlled by a door switch.
A 240V AC single phase outlet shall be provided inside the transformer cubicle.

Lamp indications (RED)adl be provided for DC supply and AC supply into the transformer cubicle.
The indications shall be wired from the main AC and DC supply wiring into the transformer cubicle.

All internal wiring shall be so placed as not to obstruct access.

All wiring, comections, terminals, boards, and links shall be in accordanceGhi#ipters 2.1 and.2.

Labels in addition to those specified in General Technical Specification shall be provided on the
outside of the kiosks to identify the compartments.

All threephase elays, contactors, isolating switches and thermal devices shall be marked with
appropriate phase colour. Apparatus in which the phase elements are mounted vertically they shall
be coloured red, yellow, and blue from top to bottom.

4.8 GAUGE CUBICLES AND PANELS

Gauge and instruments shall be grouped whenever possible and housed in suitable cubicles. Where
circumstances do not justify cubicle accommodation, they may be secured to flat back panels but in
ddzOK OF aSa GKS | LILINR @I f  Zifst taloi chtaifed. LIS 2 @ SNDRAaA wSLINS 3
Cubicles shall be sheet metal having a mininthiokness of 2nm (14SWG). The construction shall

employ folding techniques with the use of standard rolled sections or other reinforcement where
necessary. The stiffness shall be suchioaprevent maloperation of relays or other apparatus by

impact. The front of the panel shall have a smooth sielshed surface.
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4.9 LABELS

Labels shall be provided inside each junction box or kiosk to describe the functions of the various
items of equipmen Where the kiosk is divided into compartments each door shall have an external
label to identify the compartment.

4.9.1Labels and Instruction Plates on Instruments

[FoSta gNARGOSY Ay (GKS fFy3dz 3S6a0 Ay RideDforlaS R 68
instruments, relays, control switches, push buttons, indication lights, breakers, etc.

In the case of instruments, switches and control switches where the function is indicated on the dial

plate or on the switch escutcheon plate, no labekiguired.

Relays shall be clearly labelled according to their function in the circuits, and to their related
equipment, which shall be identical to the designations as used in the circuit manuals.

Instruction plates in English language showing the sequeéiagrams or cautions for maintenance

shall be fitted inside of the front door of the electrical switchboards.

{FYLXS 2F gNRGAYy3IE aKlFIff 0S adzooYAGGSR 0STF2NB KIy

4.9.2 Labels and Identification for Conduits, Bes, etc.

The interior of each piece of equipment shall be clearly marked to show the phases and, for this
purpose, either coloured plastic discs screwed to fixed components, or identification by means of
plastic sleeving, or tape shall be used.

All condutors shall have their outer covering coloured to the phase colour or, alternatively,
appropriately coloured plastic sleeves may be utilized at all cable terminations iFbdasds,
switchgear, etc.
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5 PROTECTION, METERING AND CONTROL

5.1 TRANSFORMER PHECTION

The transformers shall be protesd by the usually applied gasd oilsurge and pressureslease
devices (PRD) (MR Reinhausaetectors, oiland winding temperature monitoring devices, including
the monitoring and protection of the tap changeconservator tank and/or the cable connection
chambers in the similar manner, all as specified below of this Specification.

MR ReinhausenMTeC® EPT 208lectronic transformer monitor shall be used for direct
windingtemperature monitoring of HV and LWiwdings using optal fiber. This equipment can also
incorporate monitoring oftop and bottom oil temperatures of main tank, ambient temperature,
using MRTRASY2 M¥T160F; Oil temperaturand for winding TRASY2 M®TW160F2 off-tap
changer oil temperature tank pressure etc. These data should be retrievable via USB, RS232 serial
communication and SCADA network having DNP3.0 protocol.

Thetransformer monitoring equipment (eg, bucholz relay, oil level indicators, pressure stlafpe
wired through anyintelligent monitoring device folocal and remote indication for necessaryflag
indications, tripping and alarm relaybrough the SEB87E protection relgyand high quality LED
indication lamps associated with the relevant protection. Provisions sisallte made for such alarm
and trip indications to be wired to the control panel located inside3BkVsubstation building.

5.2 Buchholz Protection

The transformers shall be fitted with Buchholz devices fldR Reinhauseme s sk o6s Ger many
Msafe with two element type giving operation under gassing and under surge conditions.

The new Buchholz Relay from Messko

Arguments for long-term cost savings

Easy maintenance
- [
@'l and service
1
!‘ « Test line connection
‘ for remote inspection
1h 0 < in rel oty x5 4 4
High operating reliability sk | B = T * Gas withdrawa
* Helium leak test s Q! placer
* 5-year warranty possible without any
nterference to the oil
circulating system
No false alarms
* Protected Reed switch
* Solid-body float Long life span
» 100% test * 9500 of the mechanical
components made

of stainless steel

* Top-quality, reliable
matenals
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The Buchholz relay shall be equipped with gas sampling and testing devices to be operated from
the ground level at a convenient heightOur preferred iSCEDASPE RG3 All necessary flag
indication, tripping relays and alarm relays associated with this protection shall be supplied and
under this Contract. Each transformer shall be fitted with gas and-amtuated Bucholz relay
equipment having alarm contss, which close on collection of gas or low oil level, and tripping
contacts which close following oil surge conditions. The gas and oil actuated relay shall be connected
on the piping connection from the main conservator to the tafke bucholz relay Wibe mounted
without having a tilt of greater than 1 degree from the horizontghch gas and edictuated relay

shall be provided with a test cock to take a flexible pipe connection for checking the operation of the
relay.Each relay shall be fitted with calibrated glass window for indication of gas volume.

To allow gas to be collected at ground level, a small bore pipe shall be connected to the gas release
cock of the gas and oiictuated relay and brought down to a point approximately 1400 mm above
ground level, where it shall be terminated by a cock which shall have provision for locking to
prevent unauthorised operation.

The design of the relay mounting arrangements, the associated pipe work and the cooling plant shall
be such that mabperation ofthe buchholzrelays will not take place under normal service conditions
under all operating temperatures’he pipe work shall be so arranged that all gas arising from the
transformer will pass into the gas and-aituated relay. The oil circuit throughe relay must not

form a delivery path in parallel with any circulating oil pipe, or is to be teed into or connected
through the pressure relief vent. Sharp bends in the pipe work shall be avaidkdot permissible

When a transformer is provided with twconservators the gas and -aittuated relays shall be
arranged as follows:

(a) If the two conservators are connected to the transformer by a common oil pipe one
relay shall be installed in the common pipe.
(b) If the two conservators are piped sepaebt to the transformer two relays shall be

installed, one in each pipe connection.

The clearance between oil pipgork and live metal is to comply with the specifications as specified.
The connection pipe between the conservator tank and the transformeinrntank shall be fitted

with a gas operated (Buchholz) relay for the protection of the transformer. The connection pipe shall
have the same bore as the relaBuchholz relays shall not operate under any of the following
conditions:

a) Due to the operation bthe pumps.

b) Due to movement of the transformer by earthquakes.

c) Due to magnetic fields either on energising the transformer or due to the fault currents
in conductors creating field intensities in air of up to 0.07 Tesla.

Stop valves shall be provided bath sides of the relay, and as near as possible to the Buchholz relay.

¢CKS ait2L) @It @Sa akKlktft KIFI@S Of Sisibkifrédm groundlevgiR W2 LISy
YSIya 2F &aSOdzNAy3a (KS Gt dSa Ay ( KnBediNgoliSeykey LI2 & A (
locking devices.

Transformer construction shall allow any rising gas to readily reach the Buchholz relay(s) and not be
trapped. If necessary, piping shall be provided to lead away any gas that could be trapped in any part
of the main &ank. The relay shall be provided with both "Trip" and "Alarm" contacts wired to the
cooling control cubicle.

Piping and petcocks shall be provided so that gas and air can be released from the Buchholz relay and
air can be injected into the top and bottowf the relay (this tests the operation of the contacts).
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Petcock movement shall be prevented by securing them to the transformer tank. The gas bleed pipe
shall be fitted with a readily accessible gas trap suitable for tag@sgsamples from a height o#4In

above ground level. The required pressure of the air injected through the bottom connection to test
the trip contact shall not exceed 2,000 mbar. The piping shall be 10 mm diameter and all threads
shall comply with ISO 7/1.

5.3 Temperature Indicating Deees and Alarms

The transformers shall be provided withMR Reinhausen MTeC® EPT 26&tronic transformer
monitoring device fordirect measurement of HV and LV winding hot spot temperatuasad
measurement of the transformer oil temperature as well. Tlevide should provide the following
indications:

(@) Top tank temperature
(b) Bottom tank temperature
(© Ambient temperature

(d) HV winding temperature
(e) LV winding temperature
® Main tank pressure

All required sensors and gadgets shall be provitee@nable monitoring oftie above parameters.
The winding temperature indicators shall be housed in the transformer marshalling culicigauts

of the Qualitrol IED 509DMynamic Ratingor MR ReinhauseMTeC® EPT 2@Rould be used for
remote alarm and tripping associated withe auxiliary protection. The following functions shall be
provided:

(@) Top oil temperature alarm

(b) Top oil temperature trip

(c) LV winding temperature alarm
(d) LV winding temperature trip
(e) HV winding temperature alarm
) HV winding temperature trip

Dynamic Ratin@RMC@&quipment shall be used combined with optic fiber probes to get the direct
hot spot temperature measurement of the HV and LV windirgse Dynamic Ratingnit shall have
the following enhancements apart from the standard features:

1. Loss of life calculatn

Seasonal cooling setback
Adaptive ambient control

Low temperature loackout
Auxiliary current setpoint capability
DNP3 communications protocol

S

All electrical and mechanical parameters of the transformer required for input in to the Qualitrol
509DW shh be provided by the transformer manufacturer.

The unit shall be complete with fiber optic and all required accessories to enable direct winding
temperature functionality. Fiber optic used with this application shall be of the type approved by
Qualitrol for the 509DW equipment. Optical fedtirough and tank wall plate shall be used for
connection of the fiber optic through the transformer tank. The wall plate for the fiber shall be
welded to the transformer tankThe 509DW shall be mounted in the trangfoer marshalling kiosk

and be used for other monitoring, alarm and trip functions.
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5.4 Tank Pressure Monitoring

The main tank shall be connected with a pressure transducer/relay fviinReinhausenvhich
measures the tank pressure. This relay shall be conndot¢kde MR Reinhausefor monitoring of
the transformer tank pressure.

5.5 OQOil Level Indicators

Oil level indicators shall be supplied for both main tank and OLTC conservator tanks. The oil level
indication shall be clearly visible to an observer on the ground

Each indicator shall have contacts for high and low oil level alarms. The contacts shall be wired to the
cooling control cubicle.

Dial type magnetic oil level indicators shall be used, not a prismatic type. The indicated range of oil
levels shall cogspond b average oil temperatures e20°C t0140C.

The oil level aR0°C,40°C,60°C,80°C, andl000°C shall be marked on the gauge. A separate plate
giving temperature/graduation equivalence is not acceptable.

9 Y LJX 2 greéfenelica is MESSKO of Gernyan

TRASY2 MT-ST160F:
Oil temperature

Oltemperatur
Ol temparature
TYompérature de Fhulle
Tomperatura del aceite
Temperatura do olao
Yag sioakhik
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COMPACT MT-
ST160W/WRM

The compact series consists oftwa
types of temperature measuring
instruments which are compact and
complete in themselves, providing:

+

temperature measurement

+

display of the measured values

+

alarm messages

remote indication of the measured
values

+

For the Main Conservator TANK

MTO SERIES

MTO-ST(F)160(G) oil level indicators are
measuring devices with and without
switching contacts. They are ideally
suited to measuring the liquid level in
the conservators oftransformers. The
level indicator consists of a sensor and
a display unit, which are linked
separately. The sensor unit consists of
a sealed flange plate and is installed
directly in the wall of the conservator.
The float arm transfers the rise and fall
of the float to the spindle. This spindle
is connected via a magnetic clutch to a
pointer spindle in the display unit.

Download

The movement of the float is normally radial to the casing. The "G version is
recommended for installation in narrow or flat conservators in which anly limited
movement is possible; in this case the float movement is axial to the casing and the
display can be scaled ataratioof 1:1, 1:2, 1:3 or 1:4.

These level indicatars can be supplied with either one ar two microswitches:

+ MTO-3T1680(G): Adjustable limit switch (max. 2 changeover contacts)
+ MTO-STF160(3): Fixed limit switch {max. 2 changeover contacts)

The conservator tank oil level indicator is to be also extended to be installed with an analog/digital
display such as the EL100 by Messko Germany. Appropriate converters andtmormbave to be

made by the contractor to ensure accurate reading of the oil level. The analog readings will show a
variation between @; 100 % whereby the digital reading will show the exact litres of oil in the tank.
This gauge will be installed at elgwel with clear labelling.
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3.1.5 ZHEL ABEG&utomatic Timer Fan Control

The fan control circuit shall be fitted with an automatic timer tortwn all the cooling fans for any
selectable 30 minute time period during the day. The automatic timer shditted with fail safe
protection such that failure of the automatic timer does not prevent operation of the fans by the WTI
or cause the fans to run continuously.

3.1.6 Dissolve Gas Analysing EquipmenKELMAN UK

A minimum of two valvegach from top andottom tank shall be provided on the main tank for
future connection of dissolved gas analysis equipmértte height of the valves shall be 1m abover
ground. The pipes shall be 316 stainless steel grade and provision to take oil samples out on yearly
basis.

3.1.7 Pressure Relief Device

An approved pressure relief devied MESSKO MPre@hich shall be independent of electrical
power, of sufficient size shall be provided for the rapid release of any pressure that may be
generated in the tank and designdd operate at a static pressure lower than the hydraulic test
pressure called for in Schedule of Works Tests. In the event that the device is a spring operated valve
type, it shall be provided with at least two normally open signalling contacts to teprémsformer

and remote alarm/indication purposes.

The relief device is to be mounted on the main walls above the level of the winding and is to be
provided with a skirt to project at least 25 mm into the tank to prevent gas accumulation. The device
shal be capable of maintaining oil tightness of the transformer under all conditions of normal
service.

A cover or other arrangement shall be provided so that any oil discharges are in a downward
direction avoiding adjacent or ancillary equipment. The desifgthe device shall be such that gas
cannot accumulate around it inside the tank, nor moisture can enter it from the outside of the tank.
This cover must not impair the function of the device and the openings shall be protected by suitable
sized mesh to gevent birds nesting.

A resettable indicatowrisible to a person on the grounghall be provided to show that the relief
valve has operateddverpressure device shall not generate invalid trip signals by tank vibrations and
by the magnetic fields generd during normal operation and during throudgwlts. Each device
shall:

1. Maintain its oil tightness under a static oil pressure equal to théicsgperating head of oil
plus DkPa;
2. Attain its full opening in not more than 2.5 ms when subjected tondégrnal pressure impulse
equal to the static operating head of oil plus 50kPa;
3. Be capable of withstanding full internal vacuum at sea level,
Be fitted with a visual operation indicator plainly visible and accessible from ground level, and
arranged for maual resetting;

B

Dissolved Gas AnalysiEELMAN TRANSRUK shall be supplied and installed aral shall be
programmed in theaccordance to the IEEE standar@sher options can be evaluatedll necessary
fittings shall be of stainless steel 316 graddwe results shall be displayed and can be downloaded
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Output of the Transfixshall be utilised foremote facilities for the above parameters and shall be
wired up to the terminal block in the transformer marshalling kiosk.

5.1.1 FACTORY / SITE TESTS AMNBARDS

The Contractor shall submit the applicable type test certificates in accordance with latesingard
for the bushings monitoring equipment

All types of test equipment and tools required by the Contractor for tests at Site and commissioning
tests shall be provided and included in the quoted Scope of Work / Scope of Supply, whether
specifically mentioned or not. Where work permits are required, the Contractor shall give sufficient
Yy2U0A0S (2 (GKS 9YLX 28 SNRaA whtade® heSayfanged. A @S 2 It 20

The results of all tests shall be submitted, in handwritten form immediately following completion of
the tests, and within ten days typewritten copies shall be supplied according to the requirements of
these Tender Documents.

The Contractor shall submit the results (as requested) of any test he may carry out on his own,
following manufacture, installation or Site testing, as well as those required herewith.
The equipment shall meet the requirement of IEC 602%5and their perforrance shall not be
affected under the following conditions:

Interruption to the DC auxiliary supply of a duration up to 10 ms

AC. component (ripple) in the DC auxiliary supply up to 5% of rated value.
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6 CONTROL CABLAS$D CABLE END BOX

6.1 PVC INSULATED CONIRABLE

6.1.1 Scope

This part of the Chapter is for control cables with stranded copper conductors, PVC insulated,
shielded if required and PVC sheathed overall. The cable design shall generally be in accordance with
IEC 60228 & IEC 60287.

6.1.2 Conductors

Conducbrs shall be of plain copper and have a cross sectional area of 2.5 mm2 made up of
50/0.25mm strands or 4mm2 made up of 56/0.30mm strands. Copper conductors shall meet the
requirements of IEC 60028.

6.1.3 Laying Up
Multicore control cables shall contain one ot following standard numbers of cored, 7, 12, 27,
37 & 48. For control cables having more than seven cores, the direction of lay shall alternate for each

successive layer. A PTP binder tape 0.013mm thick applied over the laid up cores may behssed at t
discretion of the manufacturer.

6.1.4 Fillers

Where fillers are necessary to make circular compact PVC insulated cable, they shall be of PVC.
Textile and other hygroscopic materials are not permitted.

6.1.5 Core Identification

The cores of control cables shall B®SY G A FASR Ay | OO0O2NRIYyOS gAGK 9YL.
wiring. These standards shall be provided to the Contractor upon request. When numerals are used,

they shall be printed in black on the white core insulation at intervals not greater than 75mm
throughout the length of the core. The print shall be permanent and not easily removed.

6.1.6 Oversheath

PVC outer covering shall be in accordance with IEC 60502.

6.2 CABLE END BOXES AND GLANDS

6.2.1 Cable End Boxes

Electrical equipment supplied under this Contradbide fitted where specified with approved cable

end boxes or glands, which are to be completed with all necessary fittings. Cable boxes are to be
adequate proportions and designed in such a manner that they can be opened for inspection without
disturbingthe gland plate or incoming cable.

Air filled cable boxes are acceptable where the terminations of solid dielectric or oil impregnated non
draining cables and the connections to the Plant or cable disconnecting chamber are entirely sealed
in heat shrinkmg plastic or elastomeric sheaths.

Provision shall be made for earthing the metal body of each cable box.
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Where cable boxes are provided for threere cables the seating sockets on the outer phases shall
be inclined towards the centre to minimise bendiofthe cable cores.

Cable boxes shall be provided for the termipatiof secondary cables on the 33/132ksinsformer

to suit 2 x 630sq mm 38V single core XLPE insulated cable per pha€epper busbars and
additional support insulators shall be providedhere appropriate to facilitate connection of the
above cablesCable boxes shall be air insulated type, weather proof, vermin proof and shall be
complete with all gaskets. Distance between the cable lugs and the point where each cable enters
the cable ba shall not be less than 600mm.

An undrilled gland plate shall be provided at the point where cables shall enter the cable box.
Alternatively, the bottom plate of the cable end box shall be removable to facilitate connection of
the glands on site. Thelajpd plate shall be Aluminium of minimubmm thickness and insulated
from the cable boxes.

The holes for the cable glands shall be drilled onsite during installation and shall be arranged to
provide adequate clearances between adjacent glands for tightethe glands and/or locking nuts,
using open ended spanners.

A suitably sizedMR Reinhausetreather maintenance free MTB206hall be used on the cable end
box to prevent condensation and to remove any moisture that may build up inside.
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6.3 TYPE OF TRANORMER AND OPERATING CONDITIONS

6.3.1 General

All transformers shall be oil immersed and suitable for outdoor installation and shall comply with IEC
60076, IEC 60137, 60214 & 60289. Only transformers from manufactures mitliraum of twelve
yearssuccessfuexperience on manufacturing transformers with comparable size will be accepted.

9F OK AGSY 2NJ) FdzyOlA2y 6KAOK A& 20QA2dzateée ySOSaa
functionality and safety as well as complete interfacing with other wohiethver especially specified

in the tender documents or not, shall be included in the tender price

6.3.2 Prohibited Materials

la0Sad2a YFGSNRAFEf&AS YFOAGSNALFEaAa O2yidlAyAy3d t/ . Qax
Regulations shall not be used irethonstruction of the transformer. A certificate to this effect shall
be included in the transformer manual.

6.3.3 Design Review

The Purchaser may arrange for an independent confidential design verification review to be carried
out. The Manufacturer shall prale all the requested design and construction data required to
enable the Purchaser to adequately evaluate the transformer to be supplied.

6.3.4 Component Approvals

a) The components and fittings associated with transformers covered in this specification shall
be nominated in the Tender Schedules and is subject to approval of the Purchaser.

b) Samples, technical literature, drawings, test reports and lists of the names of the principal
users, with experience gained, shall be supplied.

c) The manufacturer shall submibmponents to the Purchaser for approval only after these
have been initially approved by the manufacturer for use on the transformer. The use of
a0 YyRINRAASR YR |LIINRBGYGSR O2YLRySyida |t NBIRS
transformers is preferretb minimize the variety of spares required.

d) All contactors, switches, circtlireakers, relays and contacts incorporated in the electrical
controloftapOK I y3SN&R aKFIff 0SS adzaSO0 (2 GKS t dzZNOKLI

6.3.5 Cooling

The types of cooling shallbe agsi SR Ay (GKS 9YLI 28SNNR& wSljdzANBYSy
YSGK2R 2F 2Af OANDdzZ I GAy3 FyR 022fAy3a dzaSR Ay (fF
in accordance with IEC 600A8/here a combination of two methods of cooling is appliedone

transformer as for ONAN/ONAF units, the transformer shall be capable of operating under the ONAN
O2yRAGAR2Y | a adGdlFraGdSR Ay GKS 9YLX 28S8SNNa wSljdzANBYS
into operation and the Transformer will operate as@NAF unit.
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Transformers shall be fitted with tank mounted radiators. They shall be capable of remaining at the
operation of full load for 20 minutes in the event of failure of blowers associated with both coolers
without the calculated winding hot spot meperature exceeding 13C. Failure of one fan in each
group of blowers shall not reduce the continuous maximum rating of the transformer.

6.3.6 Parallel Operation; use new TAPCON MR Reinhausen

Transformers supplied against each item shall be designed to @psadisfactorily with the others
when operating on the same tap position. Details of the existing transformers with which the new
units will beparalleledare provided irSection8.

6.4 CONTINUOUS MAXIMUM RATING

Transformers shall have the continuous maximumirA y3 & &adF GSR Ay GKS 9YL

and shall comply with the requirements as regards temperature rise and overloads on all tapings
irrespective of the direction of power flow and with the voltage of the lower voltage winding at the
nomalvoltalS & il SR Ay (GKS 9YLX 28SNRNa wSljdANBYSyGao
the allowable temperature rise shall be reduced as stated in this Specification.

The overload capability shall be in accordance with IEC 60354.

7.2.1 Electrical Connectios

Transformer windings shall be connected in accordance with the IEC 60076 group symbol specified in
GKS 9YLX 28SNRaE wSIdANBYSydiad ¢KS ySdziNFt LIR2AYI
of the tank.

All electrical connections within windiagshall be brazed but subject to approval, mechanically
crimped joints may be used for round stranded conductors on tapping, bushing or earthing
connections and on bundle conductors when design has been proved by the type test and
application is subject tagorous quality control.

6.5 ABILITY TO WITHSTAND SHORT CIRCUIT

7.3.1 General

All transformers shall be capable of withstanding on any tapping and without damage the thermal
and dynamic effects of external short circuits under the conditions stated in IE® 6@075. For at
least 3 seconds at rated conditions and after all loading conditions as specified in IEC 60354.

7.3.2 Calculations and Tests

Evidence shall be submitted with the Tender as to the extent to which the manufacturer has proved
or is able to prove ither by calculation or test the ability of the specified Transformers to withstand
thermal and mechanical effects under short circuit.

The transformer shall be designed to ensure that leakage flux does not cause overheating in any part
of the transformer.

The Tenderer shall submitraference listof two or more transformers of same or similar design and
rating manufactured and supplied by the manufacturer for orders from outside the country of the
manufacture. Offered transformer will only be acceptedré@nsformers identical/similar in design

have aminimum of five yeardield experience.
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6.6 LOSSES AND EVALUATION OF LOSSES

The Tenderer shall state in the Technical Particulars and Guarantees, guaranteed values for
component losses of the total loss which BHze as low as is consistent with transport restrictions,
reliability and economic use of materials.
Tenders will be assessed on the basis of the least 'Present Worth' of capital cost plus guaranteed
losses, being the sum of the installed Tender Price@transformers plus:

No load losses- 5700 Fijian Dollars/kW

Copper losses - 3000 Fijian Dollars/kwW
The acceptance of transformers yielding component losses higher than the guaranteed values shall
be governed by either of the following:

(A) Commnent losses in excess of guaranteed values but within the tolerance permitted
under IEC 60076 Part 1.
Transformers shall be accepted subject to full compliance with all technical particulars
including temperature rises at CMR and subject to the Tendaceepting deduction from
the Contract Price of charges for each kW on part thereof of component losses in excess of
the guaranteed values, at the above evaluation rates.

(B) Component losses in excess of guaranteed values and exceeding the toleranctepermi
under IEC 60076 Part 1.
¢KS OOSLIiFyOS 2F (GNIyaF2N¥SNE aklff¢ 0S Sy
Representative/Employer and subject to the Tenderer accepting the deduction from the
Contract Price of charges for each kW on part thereadashponent losses in excess of the
guaranteed values, at the above loss evaluation rates.
In the event of transformers, which are, either equal to or below the guaranteed losses
values, the Tenderer will not be entitled to any premium in respect of rédnctn
losses below the guaranteed values.

6.7 IMPEDANCE9.26%

The value of impedance measured on principal and extreme tapings shall be as stated in the

{ OKSRdzt S YR YAYAYdzY YR YIFEAYdZY Ot dzS&8 6KSNB &l
be subjet to tolerance.Where transformers are required to operate in parallel with existing units

GKS FLILINRLNRFGS RFEGE gAff 0SS ThadxidtiSgRs OR§% a$ ke 9 Y LIt
datasheet in appendix.

6.8 Service Conditions

The transformers shallebconstructed for directly connected to an overhead transmission circuit and
switched into or out of service together with its associated transmission circuit.
The service conditions are:

a) The ambient temperature range{i$0°C to +50°C.

b) 100% humidity, wth very rapid temperature fall, can occur.

c) The altitude does not exceed 1200m.

d) Earthquakes can be expected.

e) ExpectedLightningstrikes in the vicinity 30 times a year

f) Atmosphere heavily polluted with sa#taline environment next to SEA/OCEANSt aml

products from agricultural spraying.
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6.9 NOISE

The transformer noise levels shall be measured as a type test and in accordance with IEC 60551. The
y2AaS tS@St 2F (KS GNIyaF2N¥SNA aklftf oS ra adld
When the bottom plate of th transformer tank will be in direct contact with the surface of the
foundation anti-vibration pads shall be provided for insertion between the transformer and its
foundation. The antivibration pads to be made from high quality electrometric rubber sphcia
compounded to resist ageing, oil and water.

6.10 Audible Sound Level

a) Measurement and calculation of sound power levels shall comply withIEC60551.

b) The permissible maximum sound pressure levettiertransformer operating at 3AVA
measured 5 metres fromhe transformer shall not exceed 40 dB(A) with the transformer
energised to 100% voltage on the principal tap.

c) The permissible maximum sound power level for the transformer operating at maximum
rating measured 5 metres from the transformer shall not exce#d dB(A) with the
transformer energised to 100% voltage on the principal tap and supplied auxiliaries operating
(i.e. fans, etc).

6.11 HARMONIC SUPPRESSION

Transformers shall be designed with particular attention to the suppression of harmonic voltages,
espedally the third, fifth and seventh harmonics and to minimize the detrimental effects resulting
therefrom and as to minimise waveform distortion and any possibility of high frequency
disturbances, inductive effects or of circulating current between the nmltpoints at different
transforming stations reaching such a magnitude as to cause interference with
telecommunications circuits.

6.12MAGNETIC CIRCUIT AND WINDINGS

7.8.1 Magnetic Circuit

The design of the magnetic circuit shall be such as to avoid staticadigshdevelopment of short
circuit paths internally or to the earthed clamping structure, and the production of flux components
normal to the plane of the laminations. Each lamination shall be insulated with a material stable
under the action of pressurend hot oil.

The winding structure and major insulation shall be designed to permit an unobstructed flow of
cooling oil through core cooling ducts to ensure efficient core cooling.

The magnetic circuit shall be insulated from all structural parts, and Ishapable of withstanding

a test voltage to core bolts and to the frame of 2,500 volts RMS for one minute. In order to allow
testing,the magnetic core shall be earthed to the tank cover at one point only through removable
links in an appropriate terminhbox, placed in an accessible position on the tank cover.

The core shall be free from owvéluxing liable to cause damage or maloperation of the protection
equipment when operating under continuous owasltage operation specified in the schedule.
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7.8.2 Flux Dasity

Core shall be constructed from cold rolled grain oriented steel sheets. Design shall be such that there
will be no adverse effects due to core or stray flux heating with the quality of steel employed, and
that when operating under the most onerousratitions envisaged in IEC 60076 and IEC. 60354, flux
density in any part of the magnetic circuit does dof Tesla The maximum flux density in the legs

and yokes of the core shall not exceed 1.7 Tesla at rated voltage and frequEmeycores,
framework, clamping arrangement and general structure of the transformer shall be capable of
withstanding any shocks to which they may be subjected during transportation, installation and
service. Adequate provisions shall be made to prevent movement of internisl plathe transformer
relative to the tank and the method of supporting the core structure in the tank.

7.8.3 Windings

All windings shall haveopper conductors. Transformet32kV delta connected windings may have
graded insulation as defined in IEC 60@37&nd 33 kV winding shall have uniform insulation as
defined in IEC 60076. All neutral points shall be insulated to withstand an applied voltage test
ALISOATASR Ay (KS 9THeWiliagS Balkalsors® lihdmubtly eéagorted during
manufacture by he application of axial pressure at a high temperature for such length of time as will
ensure that further shrinkage is unlikely to occur in servitee windings and leads of all
transformers shall be braced to withstand the shocks, which may occur thmaugyh handling and
vibration during transport, switching and other transient service conditions including external short
circuit. If the winding is built up of sections or of disc coils splitted by spacers, the clamping
arrangements shall ensure that egjypressures are applied to all columns of spacers.

7.8.4 Internal Earthing

(1) General- All metal parts of the transformer with the exception of the individual core
laminations, core bolts and associated individual clamping plates shall be maintained at same
fixed potential.

(ii) Earthing of Core Clamping StructureThe top main core clamping structure shall be
connected to the tank body by a copper strap. The bottom main core clamping structure
shall be earthed by one or more of the following methods.

(@) by connection through vertically tie rods to the top structure;
(b) by direct metal to metal contact with the tank base maintained by the weight of the
core and windings;
(c) by connection to the top structure of the same side of the core as the maith ear
connection to the Tank.

(i) Earthing of Magnetic Circuits The magnetic circuit shall be earthed to the clamping
structure at one point only through eemovable linkplaced in an accessible position just
beneath an inspection opening in the tac&ver and which, by disconnection, will enable the
insulation between the core and clamping plates, etc., to be tested at voltages up to 2.5 kV.
The link shall have no detachable components and ttennection to the link shall be on
the same side of theare and the main earth connection. These requirements are
compulsory.

Magnetic circuits having insulated sectional construction shall be provided with a separate
link for each individual section. The arrangement of the connections shall be subjected to th
plane of the laminations divide the magnetic circuit into two or more electrically separate
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parts, the ducts and insulating barriers whiciwvle a thickness greater thanSOmm are to be
bridged with tinned copper strips so inserted as to maintain eleattontinuity.
(iv) Earthing of Coil Clamping Ring&here coil clamping rings are of metal at egpthtential,
each ring shall be connected to the adjacent core clamping structure on theame side of the
Transformer as the main earth connection.
(v) Sze of Earthing ConnectiondMain earthing connections shall have a crgsstional area of
not less than150 sq. mm. but connections inserted between laminations may have €ross
sectional areas reduced to 25 sq. mm. when in close thermal contact wittotiee

6.13 TANKS AND ANCILLARY EQUIPMENT

7.9.1 Transformer Tanks

Each transformer shall be enclosed in a suitable stiffened welded steel tank such trantipéete
transformerwith oil can be lifted by crane and transported without permanent deformation or oil
leakage. The construction shall employ weldable mild steel and shall be of sufficient strength and
rigidity to withstand moving, shipping and handling without deformatidifting lugs shall be
provided, suitable for the weight of the transformer, includingecand windings, fittings, and with

the tank filled with oil. Each tank shall be provided with at least four jacking lugs suitably positioned
to enable the transformer, complete with all tank mounted accessories and filled with oil, to be
raised or loweredby jacks.The transformer tank shall be capable of withstanding full vacuum
without deflection exceeding the value stated in the Schedule of Té#tere the design of the tank

is such that the bottom plate will be in direct contact with the surface effitundations, the plates
shall have the following minimum thickness:

Length of Transformer Minimum Thickness

Side Plates Bottom Plates
Less than 2500 mm 6 mm 19 mm
Greater than 2500 mm 9mm 25 mm
Greater than 7500 mm 32 mm 40 mm

The selfsupporting tank bottom of the power transformer without steel crossbeams, the bottom
plate shall have a minimum thickness of 40 nithe base of each tank shall be so designed that it is
possible to move the complete transformer unit in any diren without injury when using rollers,
plates, orrailst N} yaF2NX¥SNAE YIe& KIFI@S FflLidx al1AR 2NJ g KSS¢
Representative, but, detachable under bases must not be used unless specifically approved by the
9 Y LI 2 & Sésdnitivend lidints other than those, which may have to be opened, shall be
welded. Caulking of defective welded joints may bevedded subject to the written approval of the
9YLX 28 SND& wHd ik and govel shall BeSdesigned in such anmeaas to leave no
external pockets in which water can lodge, no internal pockets in which oil can remain when draining
the tank or in which air can be trapped when filling the tank, and to provide easy access to all
external surfaces for painting.

When built-on radiators are used, each radiator bank shall be connected to the main tank through
flanged valves mounted on the tank at top and bottom and each bank shall be fitted with drain valve
and air release plug.
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Each tank cover shall be of adequate sggth, must not distort when lifted and shall be provided
with suitable flanges having sufficient and properly spaced bolts. Inspection openings shall be
provided to give access to the internal connections of bushings, winding connections and earthing
links Each opening shall be correctly located and must be of ample size for the purpose of which it is
intended. All inspection covers shall be provided with lifting handlesmk covers with low level
welded flanged joints are preferred, but contractors mayfer alternative designs with high level
covers.It must be possible to remove any bushing without removing the tank cover and adequate
access chambers shall be provided for this purpose.

Pockets shall be provided for a stem type thermometer and for thleof temperature indicators
where specified. These pockets shall be located in the position of maximum oil temperature and it
must be possible to remove any bulb without lowering the oil level in the tank. Captive screwed caps
shall be provided to prevd the ingress of water to the thermometer pockets when they are not in
use.

7.9.2 Conservator Tanks, Breathersd Air Dryers

Each transformer shall be provided with an overhead conservator tank formed of substantial steel
plates and arranged above the highgstint of the oil circulating system. Connections into the main
tank shall be at the highest point to prevent the trapping of air or gas under the main tank cover.
Main tank conservator vessels shall be equipped with elastic diaphragms of thagatype.The
capacity of each conservator tank shall be adequate for the expansion and contraction of oil in the
whole system under the specified operating conditions. Conservator tanks shall also be provided
with a cleaning door, filling cap, filter and drainweawith captive cap and a prismatic type oil level
indicator ofMR Reinhausebrand or equivalentin each compartment. Each oil level indicator shall
have the minimum and maximum levels indication and alarm contacts.

The location of the conservator targhall be so arranged that it does comply with the requirements
and a valve shall be provided at the conservator to cut off the oil supply to the tBaéh
conservator shall be fitted with an oil seal typmintenance freedoreather ofMR Reinhausehrand

or equivalent The breather shall be a type, which permits the silica gel content to be removed for
drying. Due to the climatic conditions at site, this breather shall be larger than what would be fitted
for use in a temperate climate. All breathers shedl mounted at a height of approximately 1400
mm above ground level. The pipe work between the conservator and the transformer tank shall
comply with the requirements aflause 5104 and a valve shall be provided at the conservator to cut
off the oil suppy to the tank.

7.9.3 Valves and Location

All valves up to and including 75 mm bore shall be made of gunmetal.
Each Transformer shall be fitted with the following valves as required for:

a) Draining the case (flangaghte valve)

b) Sampling oil from the extreme bottoend top of the case.
C) Lower filter press connection and complete drain.

d) Upper filter press connection.

e) Isolating each radiator.

f) Air relief or venting from each radiator.

Q) Draining oil from each radiator.
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h) Nitrogen.

i) Conservator oil removal and filling.

) Tap Chnger.

K) Isolation of Buchholz relay for main tank.
)] Transformer conservator main valve.

m) Vacuum line connection.

n) Gas analysis sampling.

The omission of any, or the provision of alternative arrangements to the above requirements, will
not be accepted unlesddLINE 3SR Ay GNARGAY3I o0& (GKS 9YLX 28 SNDa

7.9.4 Galvanising
1.9.1.1 General

a) Galvanising shall be in accordance with BS 729 and shall consist of aghiokzinc coating
of between 110to 18 > Y @

b) Hot dip galvanising of metal, including the threads of bolts and screwed rods shall be carried
out after all machining, bending, cutting, drilling, punching, marking and welding operations
have been carried out.

¢) Nuts shall be tapped up to 0.4 mm asize after galvanising and the threads shall be
lubricated by watefresisting rustinhibiting oil.

d) Where punching is used the draw shall be removed together with all burrs from drilling,
punching etc prior to galvanising.

e) The zinc coating shall be smogtiiean and of uniform thickness and free from defect.

f) The preparation for galvanising and the galvanising itself shall not adversely affect the
mechanical properties of the coated material. Surfaces in contact with oil shall not be
galvanised.

g) Galvanisig Damage and Shipping Corrosidhthe extent of damage found on site to a
galvanised part appears capable of repair, the Manufacturer may, after receiving agreement
from the Purchaser, attempt to effect such repair by approved methods.

h) This agreementtgll not bind the Purchaser to accept the repaired part when it is reoffered
for inspection.

i) Inthe event that it is found that galvanised parts are subject to the formation of white rust
during shipment or storage on site, the Purchaser shall either :
a. Approve a system of scrubbing and protective painting to be applied on site if, in his
opinion, this is expedient, or
b. Reject the affected parts. Replacement parts shall be given special dip or spray
treatment without extra charge to the Purchaser. Replaent parts are subject to
0KS t dZNOKFaSNRa AyalLlSOGAz2y FyR I LILNR G ®

1.9.1.2 Castings

a. All castings shall be true to pattern, of uniform quality and condition, and free from
blowholes, flaws, and cracks. No welding, filling or plugging of defective partsds to b
done under any circumstances.

b. The surfaces of castings, which do not undergo machining, shall be free from foundry
irregularities and burrs.
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1.9.1.3 Iron Castings

All cast iron is to be of clograined quality approved by the Purchaser. Iron casting
material shall be in accordance with ASTM A 126 Class B, and shall be subject to
appropriate tests and inspection as detailed therein.

1.9.1.4 Steel Castings

Steel castings shall be manufactured in accordance with ASTM A27, and shall be subject
to appropriate testsand inspection as detailed therein.

1.9.1.5 Nonferrous Castings

Nonferrous casting material and castings shall be manufactured in accordance with the
appropriate ASTM standards for the material concerned.

1.9.1.6 Welding

a. Welds across ail tight joints shall bebgect to the approval of the Purchaser. Such
welds may be allowed providing the joining process is by automatic submerged arc
welding with welding from both sides of the plate.

b. Where gussets are provided eatits shall be provided and of sufficient sipeallow
welding behind. All tanks, fittings and flanges shall be double welded.

c. No Space welding is allowed externally. No-tménd jointing of steel sections shall
be allowed. Joints between members connected by welding shall be completely
sealed by a&ontinuous weld.

d. The Manufacturer is to submit evidence, satisfactory to the Purchaser, that the
welding operations are qualified in accordance with the requirements of the
appropriate section of BS 4871, or such other standard approved by the Purchaser

e. In all cases where welds are liable to be highly stressed such as in the case of
containing shorircuit forces; the Manufacturer shall supply to the Purchaser a
general arrangement drawing of the proposed welding and the supporting evidence
that the strudure will contain the above mentioned forces.

f. Subsequently, and before fabrication commences, a detailed drawing of all proposed
weld preparations on the fabrication shall be supplied to the Purchaser for approval.

7.9.5 Anti Corrosion Design

The design shibe based on an atmospheric classification of CategoMedium with a durability of
15 to 20years in accordance AS/NZS 2312.

7.9.6 Joints and Gaskets

All joint faces shall be arranged to prevent the ingress of water or leakage of oil with a minimum of
gasketsurface exposed to the action of oil or air.

Oil resisting synthetic rubber is not permissible except where metal inserts are provided to limit
compression.

Gaskets shall be as thin as is possible consistent with the provision of a good seal andifulbiiaila

gasket sealing arrangements shall be shown on the Plant drawings. Gaskets shall ideally be used as a
single piece without joints. Where joints are inevitable then dovetail or other approved joints shall be
used.
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7.9.7 Pressure Relief Device

An approvel pressure relief devicef MR Reinhausen which shall be independent of electrical
power, of sufficient size shall be provided for the rapid release of any pressure that may be
generated in the tank and designed to operate at a static pressure lower ttiamydraulic test
pressure called for in Schedule of Works Tests. In the event that the device is a spring operated valve
type, it shall be provided with at least two normally open signalling contacts to trip the transformer
and remote alarm/indication prposes.

The relief device is to be mounted on the tank cover and is to be provided with a skirt to project at
least 25 mm into the tank to prevent gas accumulation. The device shall be capable of maintaining oil
tightness of the transformer under all cditions of normal service.

The relief devices shall be mounted as high as possible on the tank walls and above the level of any
windings. A cover or other arrangement shall be provided so that any oil discharges are in a
downward direction avoiding adjane or ancillary equipment. This cover must not impair the
function of the device and the openings shall be protected by suitable sized mesh to prevent birds
nesting.

The design of the device shall be such that neither gas can accumulate around ithiesialek, nor
moisture can enter from the outside of the tank.

The overpressure device shall not generate invalid trip signals by tank vibrations and by the magnetic
fields generated during normal operation and during throdghlts.

Each device shall:

a) Maintain its oil tightness under a static oil pressure equal to the static operating head of oll
plus 20kPa;

b) Attain its full opening in not more than 2.5 ms when subjected to an internal pressure
impulse equal to the static operating head of oil plO&Ba;

c) Be capable of withstanding full internal vacuum at sea level,

d) Be fitted with a visual operation indicator plainly visible and accessible from ground level,

and arranged for manual resetting;

7.9.8 Direct Winding Temperature Monitoring or Alternative equivalent from EUROPE
Qualitrol IED 509DW equipment shall be used combined with optic fiber probes to get the
direct hot spottemperature measurement of the HV and LV windings.
The 509DW unit shall have the following enhancements apart from the standdrtaddea

7. Loss of life calculation

8. Seasonal cooling setback

9. Adaptive ambient control

10. Low temperature loackout

11. Auxiliary current setpoint capability

12. DNPJ IEC61856o0mmunicationsprotocol

All electrical and mechanical parameters of the transformer requireat fnput in to the Qualitrol
509DW shall be provided by the transformer manufacturer.

Secton5 Emp |l oy er 6 s Re giuTechnicah8pedifisatioRsa r t | | 70



Supply and Installation of 132/33kV, 30MVA Vuda Transformers Bidding Document:
Revisionl

The unit &all be complete with fiber optic and all required accessories to enable direct winding
temperature functionality.Fiber optic used with this application shbk of thetype approved by
Qualitrol for the 509DW equipment. Optical feedthrough and tank wall plate shall be used for
connection of the fiber optic through the transformer tarikhe wall plate for the fiber shall be
welded to the transformer tank.

The509DW shall benounted in the transformer marshalling kiosk amelused for other monitoring,
alarm and trip functions

7.9.9 Earthing Terminals

Two bare steel contact surfaces having two 14 mm diameter holes on 45 mm centres shall be located
one on either sideand near to the bottom of the Transformer to facilitate connection to the local
earthing system.

7.9.9.1 Rating, Diagram and Valve Plates

The following plates, or an approved combined plate, shall be fixed to each Transformer tank at an

average height of 1500 mnbave the ground level:

(@) A rating plate with the data specified in IEC 60076 Part 1. This plate shall also include a space
for the Purchaser's serial number and in diahi include the shorcircuit current rating and
time-factor for each winding.

(b) A diagram plate showing in an approved manner, the internal connections and the voltage
relationship of the several windings, in accordance with IEC 60076 Part 1 with the
Transformer voltage ratio for each tap and, in addition, a plan view of the Transfagiriag
the correct physical relationship of the terminals.

(© A plate showing the location and function of all valves and air release cocks or plugs. This
plate shall also, if necessary, warn operators to refer to the Maintenance instructions before
applying vacuum.

Plates are to be of stainless steel or other approved material capable for continuous
outdoor service and withstanding the climatic conditions of the site.

6.14 COOLING PLANT

7.10.1Cooling Plant, General

Radiators and cooling fans shall be hagt dalvanized in accordance with ISO 1459. The design shall
also avoid pockets in which water can collect and shall be capable of withstanding the pressure tests
specified in Schedule of Works Tests for the transformer main tank.

The clearance between amyl or other pipe work and live parts shall be not less than the minimum
clearances as specified in the specification.

7.10.2Radiators Connected Directly To Tafmkm MENK Germany

Radiators connected directly to the tank shall be detachable and shall be pdowitte flanged inlet
and outlet branches. Plugs shall be fitted at the top of each radiator for air release and at the bottom
for draining.

A valve shall be provided on the radiator at each point of connection to the tank.
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7.10.3Forced Cooling

ThetypeofforcR O22ft Ay3 akKlftf oS Fa adlFdiSR Ay GKS 9YLX 2
Forced cooling equipment for transformers of similar rating and design shall be completely
interchangeable one with the other without modification on Site.

7.10.40il pipes and Flanges Stainless StedWlarine Grade 316

All oil piping shall be of approved material with machined flanged joints. Copper pipe work is to
comply with BS.61. Dimensions of steel pipes shall be in accordance with BS.3600 and the drilling of
all pipe fanges shall comply with Bi504 Stainless Steel Marine Grade 316

It shall be possible to drain any section of pipe work independently of the rest and drain valves or
plugs shall be provided as necessary to meet this requirement.

7.10.5Air Blowers

Air blowers for forced air cooling shabe of approved make and design and be suitable for
continuous operation oubf-doors. They shall also be capable of withstanding the stresses imposed
when brought up to speed by the direct application of full line voltage to the motor.

To reduce noise tthe practical minimum, motors shall be mounted independently from the coolers

or, alternatively, an approved form of antibration mounting shall be provided.

It shall be possible to remove the blower complete with motor without disturbing or dismarttieg

cooler structure framework.

Blades shall be of galvanized steel unless otherwise approved.

Blower casings shall be made of galvanized steel of thickness not less than 2.6 mm (14 S.W.G.) and
shall be suitably stiffened by angles or tees.

Galvanized w& mesh guards shall be provided to prevent accidental contact with the blades and to
prevent access of birds and their nests. Guards shall also be provided over all moving parts. Guards
shall be designed such that blades and other moving parts can nobumhed by test fingers to
IEC.60529.

7.10.6Cooler Controk ZEIHL ABBEGG

Where multiple fan cooling using small singlease motors is employed, the motors in each cooling
bank shall be grouped so as to form a balance thplase load.

Each motor or group of mots shall be provided with a thrgeole electrically operated contactor

and with control gear of approved design for starting and stopping manually. The electrical supply for
the control of the cooling units shall be provided by means of two independeqdiefs.

Where forced cooling is used on transformers provision shall be included under this Contract for
automatic starting and stopping from the contacts on the oil / winding temperature indicating device
as specified.

Where small motors are operated inayp, the group protection shall be arranged so that it will
operate satisfactorily in the event of a fault occurring in a single motor.

The control arrangements are to be designed to prevent the starting of motors totalling more than
1.5 kW simultaneouslgither manually or automatically.

All contacts and other parts, which may require periodic renewal, adjustment or inspection, shall be
readily accessible.
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All wiring for the control gear accommodated in the marshalling kiosk together with all necessary
cade boxes and terminations and all wiring between the marshalling kiosk and the motors shall be
included in the Contract.

The first group of fans shall come into operation at lower temperature (i.e. atC7%ot spot
temperature) and the second group at aher temperature.(i.e. at 85C hot spot temperature). The
winding temperature shall give the starting signal for the fans and the oil temperature shall give the
stopping signals.

6.15VOLTAGE CONTROL

7.11.1General

Transformers shall be provided withltagge cortrol equipment of the oAdoad MR Reinhausetircuit

tap changindOCTClype for varying the effective transformation ratio. Winding taps as called for in
0KS 9YLX 28SNNa wSIldANBYSyGa akKrff o06S LINRBJARSR
clearly and permanently marked with numbers corresponding to the cables connected thereto.

7.11.20nLoadCircuitTap Changebivertor Switch

7.11.2.1 General

TheOnLoadCircuittap changer shall comply with IEC.60214 and IEC 60542 and shall be suitable for
power flow in th directions. Only designs which have been type tested in accordance with these
standards will be accepte@nLoadCircuittap changers ofmakeMaschinenfabrik Reinhausen (MR)
Gmbh and typeViR VACUTAP \Divertor in tankshall be usedTap changers sHdde mounted from

the cover into the transformer tank.he monitor for control shall be New TAPCISNI® Technology

type in a Rittal Panel (2000m Length X 800mm Width X 600mm Depth). Attached approved drawings
and attached approved drawings and a similanglaone unit to be manufactured. The bidder to
provide all settings and control wiring from Substation to Transformer.

The bidder to also ensure all three relays are running in parallel and any amendments to the program
to be submitted and changed by RIS N a 9y IAYSSNE 2y (GKS FASEROD

7.11.2.2 OperatingMechanism

The operating mechanism drivghall be motorised and MR Reinhausen Germany fljige motor
drive type TAPMOTION® TD IGNED ISN4 used exclusively for operating-toad tapchangersThe
cabinetcolour $all be Blue.

7.11.2.3 Indications
Apparatus of an approved type shall be provided on each Transformer:
(@) To give indication mechanically at the transformer and electrically at the remote
control point of the number of the tapping in use.
(b) To give electrial indication, separate from that specified above, of tap position at
the remote supervisory point.
(c) To give indication at the remote control point and at the supervisory control
point that a tap change is in progress, this indication to continue uhél tap
change is completed.
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(d) To indicate at the tap change mechanism the number of operations completed by
the equipment.

6.16 Bushing Insulators and TerminatsMICAFIL ABB SWEDEN or equivalent

7.12.1General

Transformers are to be provided with bushing amaintinals for phase and neutral terminals as
required in the Technical Particulars & Guarantees.

All bushings shall comply with IEC.60137 and the minimum creepage distance for outdoor bushings
aKFff 0SS a ALISOATASR Ay (KS 9YLX 28SNNR& wSl dzA NBY
Bushings Isall be of sealed construction suitable for service under the very humid conditions at Site
and, in addition, to the very rapid cooling of equipment exposed to direct sunlight when this is
followed by sudden heavy rainstorms.

Typical sections of bushing smlators showing the internal construction, method of securing the

top cap and methods of sealing shall be included in the Tender.

On all condenser bushings a tapping shall be brought out to a separate terminal for testing purposes
on site

High Voltage Bshingsc Dry RIP from ABB Swede&rl70kV rated

The hidp voltage bushings, rated to 1K@, shall be of oil impregnated paper condenser type and
shall be provided withadjustable arcing hornsThe bushings shall be hermetically sealed and be
mounted on turets which shall also accommodate the current transformers.

A selfgrounding measuring tap, with a removable protective cover, shall be provided for checking
the power factor and capacitance. The bushings monitor shall be connected to the measuring tap
utilising a removable connection which can be taken out for periodidirafdetailed tests of the
bushings as required on site.

The bushing shall contain a oil level indicator and provision for venting shall also be provided for de
aeration.

Rated Voltage:170kV

AC withstand voltage: 365 kV

Lightning Impulse withstand: 650 kVp

Qeepage distance: 53.7mm per kV

High Voltage Neutral Bushing

The high voltage netdl bushing shall be rated to K8 and be of condenser type with oil level
indicator, segrounding measuring tap and provision for venting.

Rated Voltage:95kV

AC withstand voltage: 195kV

Lightning Impulse withstand: 275kVp

Creepage distance: 53.7mm per kV

Low Voltage Bushing52kV

The 36 kV bushing insulators shall be oil impregnated paperermad type and have oil level
indicator, measuring tap and provision for venting.

Rated Voltage:52kV

AC withstand voltage: 170kV
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Lightning Impulse withstand: 270kVp
Creepage distance: 53.7mm per kV

Special precautions shall be taken to exclude mosstuom paper insulation during manufacture,
assembly, transport and erection. The surfaces of all paper insulators shall be finished with approved
non-hygroscopic varnish, which cannot easily be damaged.

7.12.2Brown Porcelaing¢ ABB SWEDEN or LAPP Germany

Hollow porcelain shall meet the test requirements of IEC.60236 and shall be sound, free from defects
thoroughly vitrified. The glaze must not be depended upon for insulation. The glaze shall be smooth,
hard, of a uniform shade of brown and shall cover cormgletill exposed parts of the insulator.
Outdoor insulators and fittings shall be unaffected by atmospheric conditions producing weathering,
acids, alkalis, dust and rapid changes in temperature that may be experienced under working
conditions.

The porcelam must not engage directly with hard metal and, where necessary, gaskets shall be
interposed between the porcelain and the fittings. All porcelain clamping surfaces in contact with
gaskets shall be accurately ground and free from glaze.

All fixing materl used shall be of suitable quality and properly applied and must not enter into
chemical action with the metal parts or cause fracture by expansion in service. Cement thicknesses
are to be as small and even as possible and proper care is to be takenttmicand locate the
individual parts correctly during cementing.

All porcelain insulators shall be designed to facilitate cleaning.

The Employer may nominate the supplier of the porcelain.

7.12.3Marking

Each porcelain insulator shall have marked upon innttaaufacturer's name or identification mark
and year of manufacture. These marks shall be clearly legible and visible after assembly of fittings
and not impressed but shall be imprinted before firing.

When a batch of insulators bearing a certain idecdifion mark has been rejected, no further

AyadzZ 02N o0SFNAYy3I (GKA& YIN] &Kkl ff 0S adomYAOlGS
Representative that adequate steps will be taken to mark or segregate the insulators constituting the
rejected batchn such a way that there can be no possibility of the insulators bensglvenitted for

the test or supplied for the use of the Purchaser.

Each bushing shall be marked with the manufacturer's name or identification mark, year of
manufacture, serial numbeelectrical and mechanical characteristics in accordance with IEC 60137.

7.12.4Mounting of Bushings

High Voltage bushings of the transformers shall be mounted on turrets over the top of the
transformer. Other bushing insulators shall be mounted on the tank inaaner such that the
external connections can be taken away clear of all obstacles. Neutral bushings shall be mounted in a
position from which a connection can be taken to a neutral current transformer mounted on a
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bracket secured to the transformer tankh& current transformer will be supplied by the switchgear
YIEydzZFlF OGdzNBENJ LINEP@PAaA2Y &aKIFff 6S YIRS 2y (GKS Gy
requirements.

The clearances from phase to earth and phase to phase must not be less than theskisttte
specification.

Current transformers are to be mounted on the bushings so the bushings are to be so arranged that
they can be removed without disturbing the current transformers, secondary terminals and
connections or pipe work.

When bushings wh an underoil end of a reentrant type are used the associated flexible pull
through lead is to be fitted with a suitably designed gas bubble deflector. The bushing flanges must
not be of reentrant shape, which may trap air.

Clamps and fittings made afteel or malleable iron shall be galvanised in accordance with the
specification and all bolt threads are to be greased before erection.

7.12.5Bushings mounted Current Transformers

Current transformers shall be mounted on the bushings inside the turrets. Tdrinimafor the
current transformers shall be mounted on the turret for the respective phase. The current
transformer terminal box shall be provided with adequate marking on the terminals.

Current transformer for winding temperature indication shall alsacbenected to a terminal box on
the top cover of the transformer.

All the current transformer connections shall be wired to a terminal box located with the other
control and monitoring equipment mounted on the transformer.

7.13 TEMPERATURE AND ALARM DEVICES

7.13.1Tenperature Indicating Devices and Alarms

The transformers shall be provided withViR Reinhausenrelectronic transformer monitoring device
for direct measurement ofHV and LWMwvinding hot spot temperature and measurement of the
transformer oil temperature aswell via optic fibre The device should provide the following
indications:

(9) Top tank temperature

(h) Bottom tank temperature

(1) Ambient temperature

)] HV winding temperature

(k) LV winding temperature

)] Main tank pressure

All required sensors and gadgets shall be provideenable monitoring of the above parameters.

The winding temperature indicators shall be housed intthasformermarshalling cubicle.
Outputs of theControllershould be used for remote alarm and tripping associated with the auxiliary
protection. The following functions shall be provided:

(9) Top oil temperature alarm
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(h) Top oil temperature trip

0] LV winding temperature alarm
()] LV winding temperature trip
(k) HV winding temperature alarm
0] HV winding temperature trip

Connections shall be brougfrom the device to érminals inthe marshalling cubiclér connection
to the existing control system by the Employer

7.13.2Tank Pressure Monitoring

The main tank shall be connected with a pressure transducer/relay from Qualitrol which measures
the tank pressure. This relay shakk connected to theMR Reinhauserior monitoring of the
transformer tank pressure.

7.13.3Gas and Oil Actuated RelagdMR Reinhausen

Each transformer shall be fitted with gas andawmtuated Bucholz relay equipment having alarm
contacts, which close on colléah of gas or low oil level, and tripping contacts which close following

oil surge conditions. The gas and oil actuated relay shall be connected on the piping connection from
the main conservator to the tanlEach gas and edictuated relay shall be prowed with a test cock

to take a flexible pipe connection for checking the operation of the rétagh relay shall be fitted

with a calibrated glass window for indication of gas volume.

To allow gas to be collected at ground level, a small bore pipe shalkkdnnected to the gas release
cock of the gas and oiictuated relay and brought down to a point approximately 1400 mm above
ground level, where it shall be terminated by a cock which shall have provision for locking to
prevent unauthorised operation.

The design of the relay mounting arrangements, the associated pipe work and the cooling plant shall
be such that maloperation of the relays will not take place under normal service conditions under all
operating temperaturesThe pipe work shall be so arradythat all gas arising from the transformer

will pass into the gas and @ttuated relay. The oil circuit through the relay must not form a delivery
path in parallel with any circulating oil pipe, or is to be teed into or connected through the pressure
relief vent. Sharp bends in the pipe work shall be avoitfékden a transformer is provided with two
conservators the gas and-@ittuated relays shall be arranged as follows:

(@) If the two conservators are connected to the transformer by a common od pipe
relay shall be installed in the common pipe.
(b) If the two conservators are piped separately to the transformer two relays shall be

installed, one in each pipe connection.
The clearance between oil pipework and live metal is to comply with thefgaimins as specified.

7.13.4Dissolve Gas Analysing Equipment

A minimum of two valves shall be provided on the main tank for future connection of dissolved gas
analysis equipment.
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7.13.5Continuous OHine Bushing Monitoring Equipment

A suitable equipment shall be pridled for continuous online monitoring of thetransformers
bushings for the following parameters:

13. Power factor

14. Dielectric Dissipation factor (tan delta)

15. Ambient temp

16. Humidity

The equipmentshall have a total of around 30 monitoring channelstave provsions forfuture
connection ofoushings fronother transformesin the substation

The equipment shall have DNP3 communications interface to facilitate connection to the
9YLX 28SNna {/!5! aegadsSvyo

Connectim of the bushings monitoto the transformer bushing shall be viapprovedbushing tap
couplers which plug into the measurement tap of the bushings. This connection shall be of a
removable type to allovaccess to the measurement tap of the bushings when requiedletailed
periodic field testing.
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8.TEST¢ a!b! C!/ ¢!'woQ{ 2hwyY

8.1 General

a. The Manufacturer shall carry out the tests listed below, together with such additional
tests that the purchaser considers that are reasonable to determine that the equipment
complies with the specification. The cost of talts and of such additional tests shall,
unless otherwise agreed, be borne by Manufacturer.

b. All material used in the manufacture of the equipment to be supplied shall be subjected
to, and shall pass, such routine tests as are customary for these niateria

c. Adequate notice of all tests shall be given to the Purchaser in order that these tests may
be witnessed if required. As many tests as possible should be arranged together.

d ¢KNBES O2LIASa 2F GKS /2ydal Od2NRa testSaridl OSNI A
inspections required by this specification should be supplied to the Purchaser. The test
results shall include all raw data as well as adjusted figures.

e) The Purchaser may agree to the omission of the whole or part of any type test upon
submesion of details of type test that have been carried out previously on identical or
substantially similar equipment. The Contactor is to separately detail the cost of each of
the type tests and the cost of any tests not performed shall be credited. Tlste are
to be submitted at time of tender.

8.2 Tests to be Carried out during Manufacture

The following tests shall be carried out during manufacture, before final assembly of the transformer.
Thefollowing additionaltests shall be carried out during mafacture, before final assembly of the
transformer. TheEmployer may require these tests to be carried out in the presence of the
EmployeQ & A y a@ntdlifedid@eNd include this cost in the tender bid

8.2.1 Conductor Tests

A sample of conductor from eh reel used shall be made available for testing. The profile edges of
the conductor shall be checked for quality of finish.

8.2.2 Inter Strand Check

Once the windings have been dried out and compressed to their final dimensions a 500V insulation
test between strands for paper covered conductor and 250 V insulation test between strands for
continuously transposed cable shall be carried out

8.2.3 Dimensional Checks of Windings and Ducts

The following measurements shall be made on each winding to confirm theplzome with the
design drawings:

Internal diameter;

Outside diameter;

Radial dimension of duct next to inside of winding;
Radial dimension of duct next to outside of winding.

oo oo
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8.2.3.1 Polymerisation Tests of Insulation Samples before and after-Duy

a. Before and after the dry-out Degree of Polymerisation tests shall be
performed on a sample of paper insulation taken from the sample roll. The
Manufacturer shall remove the sample from the roll before dry-out, one half of
which shall be kept by the Manufacturer and one half shall be provided to the
Purchaser. On the completion of the dry-out, test shall be performed on a
second sample of paper insulation taken from the sample roll, the
Manufacturer shall keep one half and one half shall be provided to the
Purchaser.

b. Tests determining the extent of degradation of the life of the paper shall be
carried out.

c. The test method for Degree of Polymerisation shall be in accordance with
ASTM D4243.The weight of each sample shall be 3 grams.

d. The measured Degree of Polymerisation after dry-out shall not be less than
1980.

8.3Main PowerTransformers

The transformeshall be subject to acceptance tests to be performed atMtaufacturing factoryn

order to verify their conformity with the guaranteed and other desiiata. The methods of testing

shall be submitted for approval at least three months before testifige transformers shall be
completely assembled in every respect. All of the tests shall be performed with all original bushings
installed.The tests shalbe performed in accordance with the latest issues of the recommendations
of the (International Electrotechnical Commission) IEC, in particular IEC 60076 and IECTBE060.
Contractor is obliged to submit a detailed test program (including detailed testemions for all
dielectric tests) for approval in due time, prior to the tests (at least three months before testing).
Detailed test schedules separately for each unit showing exactly when each of the tests will be
carried out shall be submitted for appral at least six weeks prior to the test®he following test
aKFftf 0SS LISNF2NXY¥SR Ay GKS LINBaSyOS 2F GKS 9YLX 28

8.4Routine Tests
Routine test shall be according to the IEC 60076, part 1, clause 10.1.1.

Clause 10.2 - measurement dwinding resistancat each tapping

Clause 10.3 - measurement of voltage ratio and check of phase
displacementand vector group

Clause 10.4 - measurement of shortircuit impedance and load losBhis  test
shall be done on highest, nominal andwest taps.

Clause 10.5 - measurement of ndoad loss and current.

IEC 60076 , part 3- Dielectric routine tests

IEC 60076 , part 3- Insulation of Auxiliary wiring

IEC 60076 , part 3- Separate source AC withstand voltage

IEC 60076 , part 3- Induced AColtage test

IEC 60076 , part 3- Partial discharge measurement before and after induced over

voltage test
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The transformer shall be subjected to all the routine tests specified in IEC -GG0x$/eand
shall include the following:

8.5Type Tests
Typetest shall be conducted atfe transformeraccording to the IEC 60076, part 1, clause 10.1.2.

i.  Temperature rise test (IEC 600Zp

a. The transformer shall be subjected to a temperatuise test. This shall be at the continuous
rating associated with eaahode of cooling, at the tap position giving maximum losses in
accordance with IEC 60026

b. The transformer shall be temperaturése tested for compliance with the requirements of
Clause 2.1.1.

c. The hot winding resistance measurements of the transfornhatlsommence no later than
30 seconds from supply shutdown at the end of the temperatise period.

d. A check shall be made to ensure there is no overheating of the tank including flange bolts.

ii. Dielectric type test (IEC 6003

8.6FACTORY ACCEPTANCE TEST

8.6.1 Special test
Special test shall be conducted thre transformer according to the IEC 60076, part 1, clause 1@;1.3

a. Dielectric special tests (IEC 60076 , part 3)

b. Determination of capacitances windirgye-earth, and between windings.

c. Determination of trasient voltage transfer characteristics.

d. Measurement of zersequence impedance(s) on thrpbase transformersThis test
shall be done on highest, nominal and lowest tags specified in IEC 66027
Determination of sound levels (IEC 60551).
Measurement 6 the harmonics of the ndoad currentEC 60074 to determine the
combined harmonic content of the magnetizing current. The tests shall be conducted
at 90%, 100% and 110% of rated voltage.
Measurement of the power taken by the fan.
Measurement of insuldon resistance and polarisation index of the windings
Insulation resistance of the transformer shall be measured between windings, and
between windings and ednt at a minimum DC voltage & kV using a test
instrument capable of measuring a minimum of003000 megohms. The
OGN YyaF2NYSNDa GSYLISNI GdzNBE akKlFftf oS O2yaidl
i. Measurement of dissipation factor (tat) of the insulation system capacitances
j- Efficiency and voltage regulation on load factors of 25%, 50%, 75% and 100%.
k. Lightning Inpulse Voltage test including lightning impulse chopped on tail test (LIC)

(IEC 60076, part 3)

Each winding of the transformer shall be subjected to full wave and chopped wave
lightning impulse tests in accordance with IEC 668.76

~ o

Z ©

i. The order of the diffeznt impulse applications during testing shall be as
follows:

a. One reduced full impulse
b. One 100% full impulse
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One reduced tail chopped impulse
Two 100% tail chopped impulses
Two 100% full impulses

One reduced chopped impulse
One reduced full impulse.

R

ii. Impulse tests shall meet the following requirements:
a. The instant of chop on the full voltage test shall be within 0.1
microseconds of that on the reduced voltage test.
b. The applied voltage oscillograms shall show a virtual time of voltage
collapse duing chopping of not greater than 0.2 microseconds.
c. The oscillograph sweep times for the applied terminal voltage tests shall
be:
A. CdzZ t 61 @SY b2 tSadaa GKIFIYy pn>aT y2
B. / K2LIJISR ¢ @SY b2id fSaa GKIy p>arT
C. The oscillogralp sweep times for the fault detection current
oscillograms of the winding under test shall be:
a CdzZf g1 @SY b2G tSaa UGKFIY mMnn>arT
b. / K2LIISR ¢ @SY b2 tSaa GKIYy mn>a
D. The oscillograph sweep times for the faudttelction ground
current of the other winding shall be:
a. CdzZf IyR OK2LILISR g @dSY b2i fSaa
on>aod
iii. The tap switch on the winding under test shall be set at the minimum turn
position. When the other winding is being tested it shalldet in the
maximum turn position. If this position is in conflict with the RSG
determination then the scenario that produces the most extreme
condition shall apply.
iv. The transferred voltages appearing at the line terminals of the other winding
shall be ecorded. The transferred voltage shall not be greater than the BIL
of the winding that the impulse is transferred to. The method of measuring
transferred voltage shall be by setting up the impulse generator with the
voltage applied not greater than 50 %thé respective proof stress
voltage. In all cases the applied voltages shall have a wave front of not
more than 1.5 microseconds and a wave tail of not less than 40
microseconds.
Insulation test of oil and measurement of dielectric strength of oll

. DissoVed gases analysis

Sweep Frequency Response Analysis

Pressure test of complete assembled transformer (tank, radiators, pipe work and all
gas relays, pressure relief device, etc) over a period of 24 hours. During this period
there shall be no leakage andtexr release of pressure no permanent deflection
should be observed.

Losses and Impedance shall be checked to prove compliance with the guarantees of
no-load loss, ndoad current and impedance voltage. The-lbad loss, ndoad
current shall be measuredt 90%, 100% and 110% of rated voltage at normal
voltage. The load losses and impedance voltages at the maximum, principal and
minimum tap positions shall be measured at not less than 50% of the ONAN current.
The waveform of the excitation voltage and thgcitation current shall be recorded

and the excitation voltage and current shall be measured and recorded with r.m.s.,
average and peak instruments.
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Tap change operation tests as specified in IEC 60214. Core Frequency Voltage
Withstand: The insulation beteen the core and the clamping framework shall be
tested at 2.5 kV rms. for one minute.

Insulation power factor shall be measured by Method Il of ANSI/IEEE C57.12.90 and
recorded in the test report. The measured values shall be 0.5% or less at 20°C
ambiert reference temperature.

Partial discharge measurements carried out in accordance with IEC-20076

Noise Level

The transformer shall be subjected to a sound power level test in accordance with
IEC 60551. The sound power level shall not exceed the galee inTender.

Pressure and Vacuum Withstand Tests
The transformer complete with conservator tank, cooling system and all other
fittings including valves shall be pressure and vacuum tested as follows:

a) Pressure Tests

A hydraulic pressure test &0kPa shall be applied to the transformer filled with oil.
This test shall be applied for 24 hours without any oil leakage occurring. The
conservator tank shall be tested for leaks in the same manner.The Manufacturer
shall demonstrate that the equipment Iivisatisfactorily withstand a pressure equal

to the vent diaphragm release pressure.

b) Vacuum Tests

With the tank empty of oil, a full vacuum no greater than 1.0 mm Hg shall be applied
for 2 hours. A string line shall be placed around the transformer measurements
taken before and after full vacuum to verify that no permanent distortion has taken
place.

With the tank empty of oil, a full vacuum no greater than 1.0 mm Hg shall be applied
for 2 hours and then the vacuum pump shall be disconnectethattank. After
another 2 hours, the vacuum shall not have risen to a value greater than 1.5 mm Hg.
The above tests shall not cause any measurable permanent distortion of the
conservator or main tanks. Any distortion shall be rectified and the tests tegea
The test is deemed successful if no further permanent distortion occurs

c) Distortion

The transformer, when completely assembled and filled with oil, shall be jacked up at
each jacking point in turn such that the tank is lifted by 10 mm (measatréte pad

being jacked).

There shall be no weld fractures.
There shall be no measurable permanent distortion of the tank or jacking pad.

5.7Main Transformer Bushings

Each of the transformer bushings shall be subject to routine tests to be performec gildke of
manufacture. All of the tests shall be performed on each bushing on an individual basis.

The tests shall be performed in accordance with the latest issues of the recommendations of the
(International Electrotechnical Commission) IEC, in paatid&lC 60137 and IEC 60060.
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5.7.1 Routine Test
a. Measurement of power factor
b. Measurement of capacitance
c. AC voltage withstand
d. Partial discharge measurement

5.7.2 Type test

Type test reports shall be provided for bushings of the same type and rating as the bushiriglinsta
on the transformer covering the following:

power factor and capacitance measurement

Low frequency dry withstand voltage

Power factor and capacitance check

Wet withstand voltage

Repeat power factor and capacitance measurement

Impulse voltage withstagh

Repeat power factor and capacitance

@rooo0oTy

5.8MR Reinhausen OHEOAD DIVERTOR SWIT@H Changer

5.8.1.1Routine test
Routine operations tests shall be done with the tap changer completely installed in the transformer.
The following test shall be performed in the preseicd8 (1 KS 9 YLX 28 SNk 9 YLX 28 SNRa
a. Tencomplete cycles of operation of tHeFFLOADap changer with the transformer un
energised.
b. Transformer Turns Ratio (TTR) test for each tap position.

5.8.1.2Type Test
Type test results shall be submitted for a satyge of ortload tap changer with the same number of
taps covering the following tests

a. Temperature rise of contacts

b. Short circuit current test

c. Switching tests

d. Mechanical endurance test

5.9Current Transformers
Current transformers specified for high voltagaeshings shall be tested in accordance to IEC 60044,
part 1.

5.9.1 Routine test
a. Verification of terminal markings
Ratio
Magnetizing curve
Polarity
Measurement of secondary resistance
Power frequency withstand test of secondary winding
inter-turn over voltage test
Determination of turns ratio error

S@ "0 ao00C
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5.10

SITE TESTS

5.10.1Unloading at Wharig Suva Port Fiji

Prior to commencing transportation from Wharf to site, the data from the impact recorders
is to be extracted and analysed to assess any shock/vibration incurred Isatisformer. If

there is evidence of a impact on the transformer, a sweep frequency analysis will be carried
out immediately to determine the extent of damage on all tap positions.

1.

3.
4.

Sweep frequency Response test at the wharf on minimum, maximum and
normad Tap and Core to frame tesfto be compared with the initial test
carried out at the factory prior to dispatch)

Measurement of insulation resistance between the core and core tank at
2500 V DC.

Measurement of insulation resistanced polarization indexat 10kV DC.

Visual checks.

5.10.2Transformers and Ancillary Equipment
The following site tests shall be performed:

5.

6.

© o N

11.

12.
13.

14.
15.

16.
17.

18.

19.
20.

21.

Sweep frequency Response test at the wharf on minimum, maximum and
normal Tap and Core to frame test.

Measurement of the excitéan current at any staconnected winding with
low voltage (AC, 3 phase) when the transformer is completelyndgnetised.
Measurements of voltage ratio at all tap positions.

Check of vector group.

Measurement of winding resistance at all taps.

Measurementof insulation resistance between the core and core tank at
2500 V DC.

Measurement of insulation resistance and polarization index at 5kV or 10kV
DC.

Determination of capacitances windingie-earth, and between windings.
Measurement of dissipation factortah d) of the insulation system
capacitances

Dissolved gases analysis

Sweep frequency response analy¢is be compared with the initial test
carried out at the factorgand Wharfprior to dispatch)

Measurement of the dielectric strength of the insulatioih

Applied overvoltage test at 2000Von AC wiring, control and supervision
equipment

Functional test on control & supervision test.

Functional test of tap changer

Functional test of alarm and trip signals from all auxiliary protection (bucholz
gas relayswinding temperature, oil temperature, pressure relief device, oil
level indicators)

Visual checks.

Prior to commencing installation at site, the data from the impact recorders is to be
extracted and analysed to assess any major shock/vibration incloyetie transformer. If
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there is evidence of a substantial impact on the transformer, a sweep frequency analysis will
be carried out immediately to determine the extent of damage, followed by transformer
examination. If the impact recorders do not show aupstantial shock experienced by the
transformers during transport, then the SFRA will be carried out after installation of the
transformer.

5.10.3Paint and Galvanising Thickness Tests.

The Manufacturer shall test and record the paint and galvanising thiclaressnay be required to
demonstrate to theEmployeRa Ay alJSOG2NJ GKI G GKS GKAOlySaasSa O
specification.

5.10.4Performance Tests

The following tests shall be performed on the transformer after final assembly. For the tests the
transformer shall be as near asservice as possible. If a transformer, or any part thereof, fails to
meet the test criteria then the transformer shall be rejected at no cost toBhwloyer

5.10.5Test Order

The following type and special tests shall be cdrdat sequentially and in the following order with
the transformer still hot:

a) The temperature rise test.

b) Impulse test.

c) Separate source test.

d) Induced withstand tests, including partial discharge.

Samples of the oil for the dissolved gambysis (DGA) testing shall be taken before and after each of
the above tests. The results of the DGA shall be supplied t&ngoyer

5.11 Main Transformers

The transformed K| £ £ ©6S &dzo2SO4 G2 FFOOSLIFKyOS (Saida G2
(and at site) in order to verify their conformity with the guaranteed and other design dEtta.

methods of testing shall be submitted for approval at least three months before tesing.
transformers shall be completely assembled in every respect. Aleaksts shall be performed with

all original bushings installe@he tests shall be performed in accordance with the latest issues of the
recommendations of the (International Electrotechnical Commission) IEC, in particular IEC 60076 and
IEC 60060The @ntractor is obliged to submit a detailed test program (including detailed test
connections for all dielectric tests) for approval in due time, prior to the tests (at least three months
before testing). Detailed test schedules separately for each unit sfgpexactly when each of the

tests will be carried out shall be submitted for approval at least six weeks prior to the Tdms.
Ffft26Ay3 (SaG akKlff 0SS LISNF2NNXSR Ay (GKS LINB&SyC

8.6.2 Main Transformer Bushings

Each ofthe transformer bushings shall be subject to routine tests to be performed at the place of
manufacture. All of the tests shall be performed on each bushing on an individual basis.

The tests shall be performed in accordance with the latest issues of ttemreendations of the
(International Electrotechnical Commission) IEC, in particular IEC 60137 and IEC 60060.
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8.6.2.1Routine Test
e. Measurement of power factor
Measurement of capacitance

f.
g. AC voltage withstand
h. Partial discharge measurement

8.6.2.2Type test
Type test repors shall be provided for bushings of the same type and rating as the bushings installed
on the transformer covering the following:

h. power factor and capacitance measurement

i. Low frequency dry withstand voltage

j. Power factor and capacitance check

k. Wet withstandvoltage

I.  Repeat power factor and capacitance measurement

m. Impulse voltage withstand

n. Repeat power factor and capacitance

8.6.3 Current Transformers

Current transformers specified for high voltage bushings shall be tested in accordance to IEC 60044,
part 1.All raios shall be checked using precision testing methods.

8.6.3.1Routine test
I.  Verification of terminal markings
j. Ratio
k. Magnetizing curve
Polarity
. Measurement of secondary resistance
Power frequency withstand test of secondary winding
inter-turn over voltage test
Determination of turns ratio error

T o 5 3

8.7SITE TESTS

8.7.1 Transformers and Ancillary Equipment

The following site tests shall be performed:

1. Measurement of the excitation current at any stawnnected winding with
low voltage (AC, 3 phase) when the traorsfier is completely denagnetised.
Measurements of voltage ratio at all tap positions.

Check of vector group.

Measurement of winding resistance at all taps.

Measurement of insulation resistance between the core and core tank at
2500 V DC.

6. Measurement of isulation resistance and polarization index at 5kV or 10kV

DC.

7. Determination of capacitances windirgis-earth, and between windings.

o~ wbd
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8. Measurement of dissipation factor (tard) of the insulation system
capacitances
9. Dissolved gases analysis

10. Sweep frequencyesponse amalysis(to be compared with the initial test
carried out at the factory prior to dispatch)

11. Measurement of the dielectric strength of the insulation oil.

12. Applied overvoltage test at 2000Von AC wiring, control and supervision
equipment

13.  Functionalkest on control & supervision test.

14.  Functional test of tap changer

15.  Functional test of alarm and trip signals from all auxiliary protection (bucholz
gas relays, winding temperature, oil temperature, pressure relief device, oil
level indicators)

16.  Visual cheks.

17. SFRA

Prior to commencing installation at site, the data from the impact recorders is to be
extracted and analysed to assess any major shock/vibration incurred by the transformer. If
there is evidence of a substantial impact on the transformer, a gwWesguency analysis will

be carried out immediately to determine the extent of damage, followed by transformer
examination. If the impact recorders do not show any substantial shock experienced by the
transformers during transport, then the SFRA will laeried out after installation of the
transformer.

8.8Bushing Type Current Transformers

8.8.1 Magnetising Tests

The magnetisation characteristic of all current transformers shall be checked at the minimum of two

points and up to a maximum of five points as necegda identify the current transformers with
NEFSNBYyOS (2 GKS YIydzZFl OGdzZNENRa SadAYlIdSR RSaa3
current transformer for its intended duty. It may note that it is not normally necessary to check the
characteristt up to the kneepoint for this purpose. Special measures may have to be taken to

ensure that the core is fully demagnetised before commencing the test.

8.8.2 Primary Injection

Primary current injection tests are to be carried out by the Contractor. The prinmgegtion
YSGK2R& SYLX 28SR F2NJ I LI NIGAOdzZ I NJ Ayadrttrdazy
Local primary injection tests are to be carried out to establish the ratio and polarity of current

transformers as a group, care being taken toya the identity of current transformers of similar

ratio.

All bushings shall be subjected to the routine tests specified in IEC 60137.

One of each type of bushing shall be subjected to the type tests specified in IEC 60137. Reports of
type tests on idatical bushings may be accepted in lieu of these type tests.
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8.9Paint and Galvanising Thickness Tests.

The Manufacturer shall test and record the paint and galvanising thickness and may be required to
RSY2yadNFridS (2 G§KS t dzNIBiessasSodply with tieiredSiomeatNof e |
specification.

8.10 Performance Tests

The following tests shall be performed on the transformer after final assembly. For the tests the
transformer shall be as near assarvice as possible. If a transformer, oy gart thereof, fails to
meet the test criteria then the transformer shall be rejected at no cost to the purchaser.

Secton5 Emp |l oy er 6 s Re giuTechnicah8pedifisatioRsa r t | | 89

z

u



Supply and Installation of 132/33kV, 30MVA Vuda Transformers Bidding Document:
Revisionl

9. MECHANICAL STRENGTH AND SEISMIC REQUIREMENTS

The Contractor shall supply a Seismic Design Report for review thaesrthe requirements
specifiedare met.

9.1 GENERAL

The equipment will be installed in areas subject to earthquakes and shall be designed to withstand,
in working order and without normal working stresses being exceeded, the stresses arising from the
following earthquake loads in addition to loads present during normal operation:

a) For main structural components, including attachments, a horizontal load acting in any direction
corresponding to its own weight multiplied by a seismic design factdigalcting tirough the
centre of gravity of the transformer, excluding the associated cooling plant and attachments.

b) For all attachments to the main tank, including radiators, conservator tank andwmpe but
excluding gas and oil actuated relays:

i. A horizontal lad acting in any direction and corresponding to the weight multiplied by
a seismic design factor of 1.5.

i. A vertical load added to the weight of the equipment and equal in weight of the
equipment multiplied by a seismic design factor of 1.5.

Special conderation shall be given to fastening the core and other components inside the tank and
Manufacturer shall confirm that the core will not be able to move within the tank and cause damage
to connections, bushings and other componentée consideration of aangle of 60 degrees for
travelling and transportation during the design stages must be submitted for approval to the
Manufacturer Special consideration shall be given to fastening the core and other components
inside the tank. The core shall not be atlanove within the tank and cause damage to connections,
bushings or other components.

Any separate radiator banks or other equipment shall be designed so that relative displacement
between the bank and the transformer tank is minimised. Ripek betweenthe tank and
associated separate radiators shall be designed to allow for any relative displacement, and shall not
be used as a structural connection.

9.2 SEISMIC REQUIREMENT FOR GAS OPERATED RELAYS

Gas operated relays or any other device arranged to trpttansformer from service automatically,
whether mounted on the tank or elsewhere shall not falsely operate when subject to earthquake
induced motion.

a. Buchholz and oil flow relays or any other device arranged to trip a transformer $eswice
automaticaly whether mounted on the tank or elsewhere shall not falsely operate or suffer
damage when subject to earthquake induced motion.

b. Seismic Stability Test Requirements

The stability tests on the relays offered shall (as a minimum):
(@) Be carried out on eachf ¢the three axes of the gas operated relay, under the
following conditions:
(@) with the float chamber completely filled with insulating oil; and
(b)  With 5 % of the oil by volume drawn from the float chamber.
(c) Be carried out using oil that complies with BS 148.
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(d) Becarried out with the oil at a typical operating temperature for New Zealand
conditions (in the range 40 °C to 80 °C with a reasonable average being 60 °C).

(e) Gas operated relays arranged to trip the transformer from service automatically,
shall not falselypperate when subject to a 5 cycles per beat sine beat vibration test,
producing a maximum acceleration of 2.25 g, at any frequency between 2 and 15 Hz.

9.3 WIND LOADS

a. Wind pressures shall be calculated assuming a maximum wind sp@edchus.

b. For circular andlat sections, minimum drag factors of 0.7 and 1.0 shall be used, resulting in
pressures of 1050 N/m2 and 1500 N/m2 respectively, unless calculations are performed to
demonstrate that lower drag factors are applicable.

c. The values used for drag coefficienand solidity ratio shall be supported by reference to
commoninternationalpractice.

9.4 ALLOWABLE STRESS

a. Testing to determine porcelain strength shall be performed with the same end fittings as
proposed for service. End fixings for all porcelain bushshgdl avoid local stress concentrations
and be designed so the bushing attains the full strength of the porcelain material.

b. Components shall be designed such that brittle components shall be the lowest on the Failure
Hierarchy.

c. Quoted strength of porcela insulators shall be supported by testing

d. If test certificated are not available, bending test at 70% of the quoted mechanical failing load of
the complete porcelain assembly shall be carried out. IEC 60137 or equivalent standards shall be
used

9.5 DESIGNQ@AD CASES

The table below provides the design load cases to be used for the qualification of power
transformers (electrical equipment and support structures). Any additional special loading conditions
that may apply to the equipment shall be considered.

Earthquake and lingull G+Eu+P
Wind 1.1*G+Wu
Tablel: Design cases and load factors for power transformers

9.6 Design loads (summary)
The loads used in design calculations and equipment shall begstHan the following:

Dead load (G) Includes equipment, accessories and support.
Longitudinal direction2 kN

Transversal direction 1kN

Derived from AS/NZS 1170.2 using thewaimprobability of
Wind loads (Wu) 1/2500.

Alternatively, a value of 4.47 kPa can be used.

Loads from IEEE 68Bgh performance level. The vertical
acceleration shall be 80% of the horizontal accelerations.
Horizontal and vertical actions shall be satered
simultaneously.

Table2: Summary of design loads for power transformers

Terminal loads (P)

Seismic loads (Eu)
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9.7 SEISMIC QUALIFICATION

The qualification consists of a test or analysis (as required below), a seismic qualification report and a
permanent seismic cplification identification plate attached to the equipment, compliant with the
recommendations of IEEE 698Bhe compliance with the requirements of IEEE 693 shall to be
demonstrated by using, as a minimum, the qualification methods listed in the tablevb@lo item
orSljdA LIYSy i aK2dzZ R 0S O2yaARSNBR la daAYKSNByi(fe
be carried out for all essential equipment and structural components.

The input spectra for both test and analysis shall take into account acafiliin due to first support
performance (mounted equipment) or building structure performance (if not installed at ground
level). Equipment mounted on stand shall be tested with their stand. damping value of 2 % of
critical damping shall be assumed&n qualifying by analysis. Any damping values for equipment
greater than 2 % shall be supported by test records.

Equipment employing composite bushings or housings shall be shake table tested or dynamically
analysed to performance level. Loddflection characteristics for composite bushings or housings
shall be provided in order to determine the degree of dimear behaviour. Acceptance criteria
(including maximum allowable stress for brittle materials) shall be as defined in IEEECG68 A.2.
Holdingdown bolts and foundation attachments shall be designed not to yield under maximum
earthquake accelerations (performance leveabquipment qualified by shake table test shall undergo
and pass functional electrical tests before and after the shakke tists.

Power transformer tanks, . .
. All Static analysis
cores, coils and anchorage
Power transformer Al Static analysis (with amplification factof
radiators, conservators 3.0)
Power transformer Static pull test (with amplification factor of
: All
bushings 2.0)

Table3: Employersminimum requirements for seismic qualification method

9.8 Seismic qualification plate

The seismic qualification of equipmeshall be stated on a seismic identification plate that shall be
attached permanently to the equipmeiatrefer to IEEE 693 section A.8.

9.9 General design requirements

Al Information required
Information required once contract awarded:

(@) A design report addresgirall the applicable load cases. Actions on anchors and
foundations shall be calculated.

(b) A seismic qualification report according to IEEE 693.

(c) Mechanical strength test reports for porcelain bushings and housings.

(d) Mechanical strength test reports for comgite bushings and housings including load
deflection characteristics.

(e) Supporting documents if a damping greater than 2 % is assumed for the qualification
of the equipment.

()  Detailed drawings of structural frames and holding down connections.
(g) Installation dawings of the complete assembly.
(h) Drawing of the rating plate attached to the equipment.
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10.COMPLIANCE REQUIREMENTS

10.1QUALITY ASSURANCE

Design, manufacture and testing of the equipment supplied shall comply with the ISO 9001Quality
Systems, or an equivalent sward approved by the Employemlhe Employer will appoint an
independent inspecting authority to verify that the Contractor's design, production, testing and
guality assurance facilities and procedures are appropriate to the specified work.

10.2CORE AND WINDBNCALCULATIONS

! 55aA3dy wS@OASg akKlrff o6S LISNF2N¥YSR Fd GKS /2yi{N
the following core and winding calculations to verify that the design complies with the performance
requirements:

1. A core magnetic saturatiorucve based on design data, showing the core loss and excitation
characteristics up to a point at which the air core reactance line becomes tangential to the
magnetisation curve.

2. Major insulation details including the positioning of cylinders, barriers]eanggs, caps,
angle collars, stress rings etc.

3. The grading of the winding turn insulation and the design limits compared to the permissible
limits in these areas.

4. The method of effecting crossvers, transpositions and leaalits.

5. Clearances to the tanknd frames and core.

6. All lead insulation and clearances.

7. The method of joining winding leamlits to other conductors.

8. Areas affected by the leakage flux field will have temperature rises.

9. The calculated hespot temperature rise of all windings and leadishviemperature gradient
calculations verified by reference to like units.

10. Short circuit strength calculations including adequate documentation and experimental test
data to verify the free buckling, short circuit currents, transport requirememtd seisnc
earthquake loadings

11. Impulse calculations demonstrating whether metrosils or other types of voltage limiting
devices are required across the tapping windings.

10.3FIELD PLOTS
! 5SaA3dy wS@OASY aKlFff ©0S LISNF2N)YSR Ishal pioide / 2y (i N
the following field plots to verify that the design complies with the performance requirements:

1. Electric Field Plots

Field Plots for both Induced Voltage withstand and Separate Source Voltage withstand shall
be provided, showing actual ptions of windings, leads, crossovers, transpositions,
insulation cylinders, angle rings, caps, and angle collars. The information provided shall be
sufficient to enable the determination of puncture strength and creep strength of all the
solid insulationincluding the winding strand covering. It shall also enable the determination
of the oil strength

Impulse Voltage verification shall be provided by computer calculated design for both the full
wave and chopped wave conditions. These calculations shail @terrogation of axial,
radial and the vectorised resultant stresses within the winding to which the impulse is
applied and shall also allow time based interrogation to apply. The criteria shall also apply to
the transferred voltage to the other windjs and shall allow the maximum voltage stress
between windings and within windings to be calculated.
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The actual position of the crogwer, transposition and leaduts shall be fixed in the radial
and axial dimensions based on the field plots. The postamd oil duct spacings shall be
checked during manufacture.

2. Line End Tap Changers

Line end connected tap changers on HV windings shall be analysed to determine that under
full wave and chopped wave impulse conditions, the tap changer insulation withssings

(with a suitable safety margin) are not exceeded. If the line end tap changer does not meet
these impulse requirements, it shall be placed in the middle of the HV winding.

3. Magnetic Leakage Field Plots

Field Plots of the magnetic leakage fieltal be provided to verify the temperature rise
limits for all the ratings.

The actual hot spot gradient determined by magnetic leakage field plots shall be used to
determine that the maximum allowable temperature limits specifégd not exceeded.

10.4SHIPMEN AND DRYING OUT

10.4.1Shipment

Each transformer when prepared for shipment shall be fitted with a shock indicator or impact
recorder which shall remain in situ until the transformer is delivered to Site. In the event that the
transformer is found to have beesubjected to excessive shock in transit, such examination as is
ySOSaalrNeE akKlrtt 0SS YIRS Ay GKS LINBaSyOS 2F (KS

Transformers shipped under pressure of gas shall be fitted for the duration of delivery to site and for
such time theeafter as is necessary with a gauge and gas cylinder adequate to maintain internal
pressure above atmospheric.

10.4.2Drying Out

All transformers shall be dried out by an approved method at the manufacturer's works and so
arranged that they might be put into sace without further drying out on site.

Clear instructions shall be included in the Maintenance instructions and any required material shall
be provided with the transformers regarding any special precautionary measures (e.g. strutting of
tap changer baiers or tank cover) which must be taken before the specified vacuum is applied to
the transformers so that they can withstand the treatment.

10.4.30il Storage

The Contractor shall supply the first filling of transformer oil, which in accordance with the
Employe's current practice shall be to IEC 60296. It is envisaged that the oil will be supplied to site in
200 L drums and filtered prior to transfer into the transformer.

10.4.4UNLOADING EQUIPMENT

Special attention has to be given for unloading the transformers ashtrbour in Fiji has limited
facilities to handle such heavy equipment. Also the transport to site by trailers etc. has to be
thoroughly planned by the Contractor, with regard to maximum permissible loads for roads and
bridges or other obstacles and dd&d information has to be included in the Blddustrial cranes

are available in Fiji up to a maximum load rating of 50 Tonne for loading and unloading of the
transformer. For movement, alignment and positioning of the main transformers on site the
Contrector shall provide hydraulic jacks, heavy duty tank type steel rollers and other equipment
required.
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11.PACKING

The transformersshall be carefully packed for transport and shipment in such a manner that it is
protected from all dust and climatic conditie during loading, transport, unloading and subsequent
storage in the openEquipment shall be suitably packed and protected against vibration, movement
and shock which may occur during loading and transport. Particular care in packing shall be taken
whenthe apparatus is transported by road.

Upon delivery to site, the impact force readings from both impact recorders fitted in accordance with
Clause 7.4 shall be supplied to tBmployer€Engineer for reviewk-or all impact recorder readings in
the rangel.0g,2.0 g to 3.0 g, the main tank exterior shall be visually inspected by the Transformer
Manufacturer upon arrival ifrijifor signs of transport damage. A written report with photographs of
the inspection shall be provided to tliEmployer€Engineer.

Fa all impact recorder readings above 3.0 g, the main tank external and main tank interior shall be
visually inspected upon arrival Fjiby the Transformer Manufacturer for signs of transport damage.
The main tank interior inspection shall be performed bushing and manhole access covers. A
representative of theEmployersEngineer shall also participate in the external and internal
inspections. A written report with photographs of the inspection shall be provided td&thployers
Engineer.

For all impat recorder readings above 3.0 g, the Transformer Manufacturer shall also request the
Impact Recorder Manufacturer to review the readings to determine if the Impact Recorders were
functioning correctly at the time of the readings. A written report of thaphct Recorder

al ydzFl O dzNBNRa NB JA EvployekdEndiieero S LINRPJARSR (G2 (KS

11.1 MAIN TANK

The transformer shall be delivered in its tank. The tank shall be made moisture proof by charging the
tank with dry air under pressure, and an approved means ohtaming pressure in the event of
slow leakage shall be providedry air shall be to the appropriate industrial standard.

Details of charging pressure, and temperature and dew point (measured 48 hours after filling the
transformer) shall be forwarded tthe Employerwith the shipping documents. Strong mechanical
protection shall be placed over the pipe between the air container and the tank, to prevent it being
damaged in transit.

11.2 TILT RECORDERS

Before dispatch from the site the transformer shall be ipged with a tilt sensor that shall record

the tilt angles, the roll angle and the relevant GPS coordinate to pinpoint the exact location of
mishandling. Necessary details such as date and time shall also be recorded and available for
extraction by the emp 2 @ SND&a NBLINBaSydl itAgdSe ¢g2 asSia 27
electronically record the above said data and any other important data and another visual sensor
mounted outside the packaging. The tilt sensor shall be of high quality and atdeftdly functional

F2NJ I YAYAYdzy 2F GKNBS Y2y(iKa FNRBRY GKS RIFIGS 27
G C9! Q& LINB Y Ntieditrecorders shallype REA prop&ty &tar @rrival in Kinoya.

11.3 ELECTRONIC IMPACT RECORDERS

Before dispatch from the sit¢éhe transformer shall be equipped wietlectronicimpact recorders to
monitor the impacts the transformer is subjected tluring transportation The impact recorders
shall not be dismantled until the transformer has been debdeto site and final reading has been
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taken. The electronic impact recorders should have capability of recording shock and vibration
history with date and time stamping, together with GPS coordinates and have provision for
extraction of the logs so thatktS RFGF OFy ©6S FylFlftéeasSR 2y SAGKSI
ALINBIF RAKSSEG F2NXI G0 ¢KS AYLI O NBO2NRSNDa ol dids
device for a minimum of 3 months. Upon completion of the project the impact recorders will be
handedover to FEA.

Twotypes ofimpact recorders, sourced from different manufacturers, shall be fitted and sealed out
of visual site inside thélV andLV cable box prior to shipment. One impact recorder shall be the
Shocklog RD 298 F5 type with a 90 Hz fitet RD 404 tilt andther choice of the Contractor.

Instruments and fragile items shall be packed separatelyl ité&ins, which include delicate
equipment, shall be sealed in polythene sheeting and silica gel desiccant or vapour corrosion
preventive slall be inserted within the polythene packing. Straw shall not be used as packing
material.

The Cargolog® is suited to monitor the
transportation of power transformers or i
other heavy loads. Integrated sensors

measure accelerations in three axis, tilt, X

humidity and temperature. There is also
a special unit that can record vibrations
over a long term. All parameters can be
pre-set on a laptop/PC with the
software. A communication module is connected via USB to transmit the
parameters on the registration unit. It is just placed on top of the unit and
communicates via infrared interface.

Download

Outside LEDs on the unit show ifthese pre-setlimitvalues have been exceeded. A
large lithium battery enables the device to record even during long-term shipments
that may last up to one year. The device is mounted with an installation unit that is
fixed by four screws. It is also possible to install the device with magnets or straps.
An aluminum protection housing is available.

The internal memory allows to record up to 38,800 events. All events are stored with
atime stamp. Accelerations are recorded in a standard range up to 10G with a
resolution of 0,01G. Special units are available with a range upto 2.5G, 25G ar
100G. Together with the G amplitude, also the duration is stored to determine the
frequency. The temperature range is from -40°C to +80°C (-40°F to +176°F). An
optional GPS function permits to see after the transport, where an event occured.
Therefore you need a version with antenna and integrated receiver.

11.4 COMPONENTS AND SPARES

All transformer components and spares shall be packed securely within totally enclosed wooden
crates and protected against corrosion. Theodgen crates shall be strong enough to resist major
impacts that can occur during shippinghe final packing arrangements shall be subject to the
EmployeQ & I LIAINBa@$ shall be interchangeable with the original p8fsare parts shall be
packedseparately in a case marked "Spares”. Individual items shall be clearly labelled. The label shall
include the transformer manufacturer's name, part number, and the contract number. Small, similar
items shall be packed together in moistypeoof, suitablylabelled bags. Each radiator shall be
sealed with dry air.

11.5 Torque Wrench

A Torque Wrench shall be supplied with each transformer to ensure all nuts and bolts can be
tightened to their correct settings during site installation. A full list of all torgeitirgys shall be
provided in the Instruction Manual.
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and Appendices
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Form of Tender

To: Mr. Tuvitu Delairewa
General Manager Commercial
Fiji Electricity Authority
2 Marlow St, Suvdiji

Contract No:

Gentlemen:

We have examined the Conditions of Contract, Employer's Requirements, Schedules, Addenda Nos and
the matters set out in the Appendix hereto. We have understood and checked thesengmts and have not

found any errors in them. We accordingly offer to design, execute and complete the said Works and remedy
any defects, fit for purpose in conformity with these documents and the enclosed Proposal, for the fixed lump
sum of (in currencig, of payment) or other such sums as may be
determined in accordance with the terms and conditions of the Contract. The above amounts are in
accordance with the Price Schedules herewith and are made part of this bid.

We onfirm our agreement with the appointment ofname proposed in Bid Data Sheet or during the
clarification meeting of the First Stage ba) the Adjudicator.

We agree to abide by this Bid until and it shall remain binding upon us and owegdiedhat
any time before that date. We acknowledge that the Appendix forms part of our Bid.

If our bid is accepted, we will provide the specified performance security, commence the Works as soon as
reasonably possible after receiving the Employer's Begmtative's notice to commence, and complete the
Works in accordance with the abovemed documents within the time stated in the Appendix to Technical
Proposal.

Unless and until a formal Agreement is prepared and executed this Bid, together with \ittenwacceptance
thereof, shall constitute a binding contract between us.

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

Commissions or gratuities, if any, paid or to be paid by us to agents relating to this Bido aontract
execution if we are awarded the contract, are listed below:

Name and Amount and Purpose of Commission
Address of Agent Currency or Gratuity

6AFT y2ySs adlriS ay2ySeoo

We are, Gentlemen
Yours faithfully

Signature in the capacity of duly authorized to sign bids for and on behalf
of

Address

Date
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Appendix to Tender

[Note: with the exception of the items for which the Employer's requirements have been inserted,
the following information must be completed before the Bid is submitted]

SubClause
9YLX 28 SNRa yIYS HMyYR1l I RRNj ERErity Authority,
Private Mail Bag,
& 1.8* Suva, Fiji

/| 2y iGN OG2NR& yI YQ1R¥R | RRNBaa
&1.8

blrYS IyR | RRNBAA 12.72 (i K S Gederdlliapaysd Namwk,

Representative & 1.8 FEA, Private Mail Bag,
Suva, Fiji
Time for notice to commence 8.1 28 days
Time for Completion of the Works 1.1.3.4 12 months
Electronic transmission systems 1.8 Email & Facsimile
Confidential details 1.12 Nil
Time for access to the Site 2.2 5 days after the Commencement Date
Amount of performance security 4.2* Ten (10%) of the Contract Price and in

the proportions of currencies which the
Contract Price is payable

Time for sumission of programme  4.14 14 days after the issue of Letter of
Acceptance

Normal working hours 6.5 8.00 am to4.30pm, Monday toFriday

Liquidated damages for delay 8.6* 0.25 % of the Contract Price per day,the

proportions of curencies in which the
Contract Price is payable

Limit of liquidated damages for delay8.6* Ten (10) % of the Contract Price
Total amount of advance payments 13.2* Refer to Payment Schedule
Number of instalments 13.2 One (1) upon submissi of Advance

Payment Guarantee

Start repayment of advance payment13.2(a) when payments are Ten (10) % of the
Contract Price

Section § Forms of Proposals and Appendices 99



Supply and Installation of 132/33kV, 30MVA Vuda Transformers

Revisionl

Bidding Document:

Repayment amortization of advance 13.2(b)
payment

Percentage of retention 13.3(c)*
Limit of Retention Money 13.3(c)*

Minimum amount of Interim Payment13.6*
Certificates

If SubClause 13.15 applies:

25%

Five (5)%
Five (5)% of the Contract Price

Five (5)% of the Contract Price

Payments in Local and Foreign 1.153
Currencies & 13.15
Curreng Unit Amount Payable
in such Currency
Local: [ name ]
Foreign: [ name ]
[ name ]
Amount of insurance for dsgn 18.1 Full value of the Contract Price
Amount of third party insurance 18.3 FJD 2,000,000 or contractor to propose

Periods for submission of insurance: 18.5

(a) evidence of insurance *
(b) relevant polies *
Number of members of Dispute 20.3*

Adjudication Board

Arbitration rules 20.6*
Number of Arbitrators 20.6*
Language of arbitration 20.6*
Place of arbitration 20.6

Initials of signatory of Bid

Not later than Commencement Date.
Fourteen (14) days after Commencement
Date.

Three (3)

International Chamber of Commerce, Rules
of Arbitration

Three (3)

English

Fiji

Section § Forms of Proposals and Appendices
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Form of Contact Agreement

This Agreementmade this day of 20 between

of Fiji Electricity
ldziK2NAGEe O6KSNBAYIF FGSNI OrtendSR i KS 9YLIX 28SNhof 2F (KS
(hereinafter called "the Contractor") of the other part

Whereasthe Employer desires that the Works known as Supply and Installation of Transformers should be
designed and exaited by the Contractor, and has accepted a Bid by the Contractor for the design, execution
and completion of such Works and the remedying of any defects therein.

The Employer and the Contractor agres follows:

1. In this Agreement words and expresssoshall have the same meanings as are respectively assigned to
them in the Conditions of Contract hereinafter referred to.

2. The following documents shall be deemed to form and be read and construed as part of this
Agreement:

(@) The Letter of Acceptanatated
(b) The Employer's Requirements
(© The Addenda nos.

(d) The Bid dated
(e) The Conditions of Contract (Parts | and I1)

()] The completed Schedules, and
(9) The Contractor's Proposal.
3. In consideration of th payments to be made by the Employer to the Contractor as hereinafter

mentioned, the Contractor hereby covenants with the Employer to design, execute and complete the
Works and remedy any defects therein in conformity in all respects with the provisibriseo
Contract.

4. The Employer hereby covenants to pay the Contractor, in consideration of the design, execution and
completion of the Works and the remedying of defects therein, the Contract Price or such other sum
as may become payable under the promis of the Contract at the times and in the manner
prescribed by the Contract.

5. This Agreement shall come into effect on signing by both parties.

In Witnesswhereof the parties hereto have caused this Agreement to be executed the day and year first
before written in accordance with their respective laws.

Authorized signature of Contractor Authorized signature of Contractor
SEAL SEAL

(if any) (if any)

in the presence of: in the presence of:

Name Name

Signature Signature

Address Address
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Form of Performance SecurifBank Guarantee)
To: Fiji Electricity Authority
2 Marlow st, Suva

Fiji

Tender NameSUPPLY AND INSTALL NEW 30MVA 132kV/33kV POWER TRANSFORMBEASUBSTATION

Tender No:

WHEREAS [name and address of Contractor]
(hereinater called "the Contractor") has undertaken, in pursuance of Contract No.
dated to execute [name of Contract and brief

description of Workghereinafter called "the Contract");

AND WHEREAS #&dbeen stipulated by you in the said Contract that the Contractor shall
furnish you with a Bank Guarantee by a recognized bank for the sum specified therein as security for
compliance with its obligations in accordance with the Contract;

AND WHEREAS Wwave agreed to give the Contractor such a Bank Guarantee;

NOW THEREFORE we hereby affirm that we are the Guarantor and resptngine on
behalf of the Contractor, up to a total of [amount of
Guarantee] [in wordsich sum being payable in
the types andproportions of currencies in which the Contract Price is payable, and we undertake to
pay you, upon your first written demand and without cavil or argument, any susums wihin the
limits of [amount of Guaranteehs aforesaid without
your needing to prove or to show grounds or reasons for your demand for the sum specified therein.

We hereby waive the necessity of your demanding thd sigbt from the Contractor before
presenting us with the demand.

We further agree that no change or addition to or other modification of the terms of the
Contract or of the Works to be performed thereunder or of any of the Contract documents which
may bemade between you and the Contractor shall in any way release us from any liability under
this guarantee, and we hereby waive notice of any such change, addition or modification.

This guarantee shall be valid until the date of issue of the Performantiécage.

Signature and Seal of the Guarantor
Name of Bank
Address
Date
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Form of Advance Payment Securifigank Guarantee)

To: [name of Employer]
[address of Employer]
[name of Contract]

Tender NameSUPPLY AND INST. NEW 30MVA 132kV/33kV POWER TRANSFORMEBDASUBSTATION

Tender No:

Gentlemen:

In accordance with the provisions of the Conditions of Contract; Sabse 13.2 Advance
Payment") of the abovenentioned Contract, [name and Address
of Contractor] 6 KSNBAY Il Fi SN OlFft SR Gl KS /| 2y GNI OG 2
[name of Employerd bank guarantee to
guarantee its proper and faithful performance under the said Clauseeo€ontract in an amount of

[amount of Guarantee]
[in words].

We, the [bank or financial institution],as instructed by the
Catractor, agree unconditionally and irrevocably to guarantee as primary obligator and not as
Surety merely, the payment to [name of
Employeron its first demand without whatsoever right of objection on our pand without its first
claim to the Contractor, in the amount not exceeding

[amount of Guarantee]
[in words].

We further agree that no changer addition to or other modification of the terms of the
Contract or of Works to be performed thereunder or of any of the Contract documents which may be
made between [name of Employerhnd
the Contractor, shll in any way release us from any liability under this guarantee, and we hereby
waive notice of any such change, addition or modification.

Thisguarantee shall remain valid and in full effect from the date of the advance payment
under the Contract until [name of
Employerfeceives full repayment of the same amount from the Contractor.

Yours truly,
Signature and Seal:
Name ofBank/Financial Institution:
Address:
Date:
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1 NOTES ON SCHEDULES

TheSchedules are intended to provide the Employer with essential supplementary information in an
organized format. Examples of more commonly used Schedules are given herein. Others may be
devised and added in accordance with the requirements of the Instmstio BiddersAll the
Schedules are essential for bid evaluation and some in contract execution; they should all be
incorporated in the Contract, and appropriate changes introduced with the approval of the Employer
or its representative.

The schedulesra to be completed and submitted as part of the Tender submission in accordance
with the Instructions to Bidders Clause 13, Documents Comprising the Bid.

2 SCHEDULE OF PRICES & CONDITIONS OF PAYMENT

2.1 CONTRACT PRICE

The Contract Price is comprehensive in thet, consideration of the Contractor meeting all

20f A3l GA2yay O2yRAGAZ2Yya YR fAFOAfAGASE dzy RSNJ (K
cost of supply of all labour, materials, plant, supervision required to complete the Contract Works,
overheads and profit, subject only such adjustment as is provided for the Contract.

2.2 BASIS OF SCHEDULES

Descriptions of various items contained in the Schedule of Prices are intended to be a complete
definition of the scope of the Contract Works, for whiclference shall be made to the Specification,
Drawings, Basis of Payments and other Contract Documents. The items descriptions on the Schedule
of Prices shall be used only for the purpose of calculating progress payments and for valuing
variations.

2.3 BASIS OPAYMENTS

The rate or cost of the items shall represent the total cost of designing (where appropriate),

OKSO1AY 3 FLIWINRGAYIS LIZNOKFaAAYy3IS 02y aldNHzOGAYy3IsS A
staff, testing and providing asuilt drawings and O&Nhanuals for the works unless separate items

have been included for some of these activities.

2.4 PAYMENTS TERMS

All payments shall be due and payable by the Employer in accordance with the payments terms
detailed below. The payments shall be made on compfetibmilestones as identified and agreed by
020K GKS 9YLX 28SNRa wSLINBaSyidlFiAdS FyR GKS [/ 2y dN
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| Particulars | Milestone | Payment (%9
SUPPLY AND INSTALL NEW 30MVA 132kV/33kV POWER TRANSFORMEASBBSTATION
1 | Advance payment As per clause 13@f Section 3 Conditions of Particular 10%
Application
2 | Delivery of Plant and Upon arrival of plant and equipment (DDU)ltautoka 65%
Equipment to FEAite Port
3 | Installation and Upon completion of commissioning, téication of 20%
commissioning of new defects and issuing of performance certificate
transformers
4 | Retention 12 months after issuing of performance certificate 5%
TOTAL CONTRACT PRICE

Note: The retention amount will be deducted from the total value of each payment made (Each
invoice has to include the 5% retention deduction).

Offshore payment foall services provided oishore(such as installation and commissioning) by the
contractor is liable for taxation under the laws of Fiji. If the contractor is not a registered entify in F
then awithholding tax of 15%will be levied by the Government of Fiji on all work carried out by the
contractor related to installation and commissioning in Fiji. This amount will be deducted from the
outward payments being made to the contractdihe contractor shall therefore specify in the price
schedules whether the bid price is inclusive of the 15% withholding tsgte that this will not be
levied on the design, manufacture or supply of any plant or equipment.

3 SCHEDULES OF RATES & PRICES

3.1 NOTE®N SCHEDULES OF RATES AND PRICES

1. The Schedules are divided into seven separate sections as follows:
3.2 Plant and Equipment Including Mandatory Spare Parts
3.3 Installation and Other Services
34 Grand Summary
3.5 Alternative Offer
3.6 Bidders ®ols & Equipment
3.7 Recommended Tools and Spare Parts
3.8 Rates for Variation

2. The Schedules do not generally give a full description of the plant and equipment to be
supplied and the services to be performed under each item. Bidders shall be deeimaekto

NBIFIR (GKS 9YLX 28SNRa wSIldANBYSyGa FyR 23GKSNJ

the Drawings to ascertain the full scope of the requirements included in each item prior to
filling in the rates and prices. The entered rate and prices shakébeed to include for the
full scope as aforesaid including overheads and profit.

3. Bid prices shall be quoted in the manner indicated and in the currencies specified in the
Instructions to Bidders in the bidding documents. For each item, bidder shall emngzlch
appropriate column in the respective Schedules, giving the price breakdown as indicated in
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the Schedules. Prices given in the Schedules against each item shall be for the scope covered
08 UKFG AGSY Ia RSGIFAT SR Angsoil disBwh@erinie2 @ SN &
bidding documents.

4. Items left blank with be deemed to have been included in other items. The TOTAL for each
Schedule and TOTAL of the Grand Summary shall be deemed to be the total price for
executing the facilities and sections teef in complete accordance with the Contract.

5. These schedules are intended primarily to provide information for bid evaluation but not
intended to be used for the evaluation of work done for the purpose of interim payment.

They may however, be used as &rence for the adjustment of the Schedule of Payment
should the need arise.

6. These schedules can also be used as a basis to value variations of work done under the
Proposal Sum.
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3.2 PLANT AND EQUIPMENT INCLUDING MANDATORY SPARE PARTS

LOCAL TRANSPOR| TOTAL AMOUNT
ESTIMATE DU FlI DDU FlJI & ERECTION ON SIT| (Excluding Taxes &
eV DESCRIPTION ke FJD 7D Duties)
NO. Unit Unit Unit
Qty | Unit Rate Amount Rate Amount Rate Amount | F/C FJD
1 2 3 4=1 | 5=2+3

A NEW 132/38%V TRANSFORMER

132/33%kVPowea Transformer, 30MVA ONAN YNd11,
Al including on Loadap changeincluding Routine testing,
freight, insurance and transportation to site 1 No.

Quialitrol 509DW direct winding temperature monitoring

A2 equipment including fiber optiaccessoriesr alternative 1 No.
A3 Online bushings monitoring equipment 1 Set
A4 Mandatory Spares and otheiccessories 1 Set
A5 Impact Recorders for transportation 8 Nos

TOTAL FOR PART A

Section 7 Schedules Partil Schedule of Prices 110



Supply and Installation of Transformers Bidding Document: Revisiah

3.3 INSTALLATION AND OTHER SERY/I

ESTIMATH e FID TOTAL_AMOUN
ITEM DESCRIPTION (Including VAT)
NO. o | Uni Unit | Total | Unit | Total FIC FJD
Qty ni 6 7 8=6 9=7
A NEW 132/38V TRANSFORMER
Installation of new 132/33kV Transformer, Bl/A ONAN
Al YNd11] together with tap changer, Quabl equipment and
other accessories. 1 Nos
A2 Site Testing and commissioning of the new transformer 1 | Nos.
A.3 Design review at factory by FEA staff (1) 1 Set
Witness testing by FEA staff (2) at the Factory for Factory
A4
Accepance 2 Set
TOTAL FOR PART A
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3.4 GRAND SUMMARY

ITEM DESCRIPTION TOTAL PRICE
FIC FJD
32 Plant and Equipment Including
’ Mandatory Spare Parts
3.3 Installation and Other Services

GRAND TOTAB.2 + 3.3)
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3.5 ALTERNATIVE OFFER

Thebidders have a choice of providing an alternative offer apart from the main offer. The alternative
offer shall only be considered for the bidder whose bid has been identified as the best value for

money. For the alternative offer, the bidder shall assuim the Employer will provide the

following list of equipment for testing purposes:

:;[I?)r.n Description Model No. Maniéﬁfurer Al?el(rjr?;atri\s/e
1 Excitation current measurement DELTA 2000 AVO
Biddle AVO Delta 200
2 Transformer turns ratio ®ter up to 2793 Tettex
100A test curent Instruments
3 Transformer Ohmmeter (winding Megger
resistance tester up to 5A dc test
current)
4 Insulation resistance tester BM25 and AVO/Megger
MIT1020
5 Insulation capacitance and dissipatic DELTA 2000 AVO
factor measuement up to 10kV AC
test voltage
Qil dielectric tester up to 60kV OTS 60PB Megger
Dissolved Gas Analysis Transport X Kelman
HV AC test set up to 50 kV AC and | PGK HB BAUR
70kV DC
9 Primary injection test set CPC100 OMICRON
10 Secondary injection and current CPC256+ OMICRON
transformer test set
11 Sweep Frequency Response Analys
The Bidder shall thus provide an alternative offer based on the above:
Alternative offer: Local Currency: FJD
Foreign Currency:
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3.6 BIDDERS TOOLS & TEST EQUIPMENT

During the precommissioning and commissioning tests, specialised tools and equipment will be
required to carry out the testing mentioned in Section 4 Technical Requiremerttersé.3.3 of this
tender. The bidders shall provide a list of such tools and equipment that they will use and the
associated cost including cost of freight. These are the tools and equipment which will be used for
commissioning the transformers.

Iltem

NoO Description Model No. Manufacturer Cost
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3.7 RECOMMENDED TOOLS & SPARE PARTS

As per clause 1.11 of the technical specifications, the bidder is required to provide a list of spare
parts as recommended by the Manufacturer. These shall bdetivinto two categories i.e.

Mandatory and Optional. Thus the bidders are required to provide two separate tables for the two
categories.

Unit Price Total Price

Item Description Qty = FID F/C FJD
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3.8 RATES FOR VARIATION

The Contractor shall aim to carry out the project without any variations. However, if unforseen
circumstances and event warrant any variation, the Contractor shall only proceed wititten

FLILINR @ f FNRY GKS 9YLIX 28SNNRa&a wSLINBaSyill iA0Sd ¢ KS
¢KS NrXaGSa aidliSR Ay GKA&A aO0OKSRdzZ S akKlFftf oS I LILX A
Representative and not covered by the Schedule of Pridesse rates shall be deemed to include

the cost of construction facilities, professional and technical services, royalties, taxes, transport of
equipment, labour and other changes necessary to perform the Widr&.Contractor shall not be

entitled to any dowance above unit rates stated in the schedule by reason of any amount of work

being required under such items during the currency of the Contract.

3.8.1 Materials

Materials required for variations or day work shall be paid for on the basis of the net gaantiti

I OGdzl £t t& dzaSR Ay I 002 NRI y OSPaynierit ill bié & 8ie @t adfsie S ND &
based on evidence of purchased prices after deductions of all trade and bulk discounts, transport,

and any other charges applicable to the materialsfihe percentage stated below to cover

O2y G NI Ol 2NIDa LINBeFidsisuppligdrby tRedCSritkEc®riwill Bedat prices to be agreed,

due regard being paid to the prices for similar materials if supplied from outside sources.

3.8.2 Labour

Payment of laour shall be in accordance with the table of hourly rates below which shall include

| 2YGNI OG2ND& LINBPFAGZT 20SNKSIFR&aX adz2aISNAYGSYRSYyOS:
work and use of hand operated tools and all incidental chargers weaesoThe time of technicians

or leading hands working with the crews will be paid for at rates stated but the time of the

supervisors and foremen shall be covered by the overhead component of the hourly rates.

ltem . Rate/hour Rate/hour
No. Grade of Officer/Workman FIC FID

32>

F2NJ /280G 2F al GSNAFf A XXXXXXXXXXXXXDD

>
33
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1 MANUFACTURERS, PLACES OF MANUFACTURE & TESTING

PLACE OF
ITEM MANUFACTURER MAIT\lLL'JAISAECFI')ERE TESING &
INSPECTION
140/11kV TRANSFORMER
Transformer Complete
Windings
140 kV terminal
Neutral terminal
11 kV terminal
11kV cable end box
ABB Sweden of Lapy
Insulators
Germany
OnLoadTap changer MR Reinhausen
Copper Sam Dog Korea
Core parts JFE Japan
Tanks
Radiators MENK Germany
Oil level indicators
Oil Valves
: . MR Reinhausen or
Pressure relief device :
Quialitrol
Maintenance Fredreather | MR Reinhausen
Alarm devices MR Reinhausen
Gas and Oilauated relays | MR Reinhausen
Qualitrol 509DW Digital
Temperature Monitoring
Continuous odine bushing
monitor
Bushing mounted current
Germany
transformers
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2 TECHNICAL PARTICULARS AND GURANTHHECTRICAL
WORKS

2.1 25MVA 140/11kV TRAN®RMER

ltem Units Required | Tendered
(@) | RATING & PERFORMANCE
1. al ydzfFl OG dzZNBENR& bl YS
2. al ydzfl O dzZNBNDRa ! RRNB A& g
3. ContinuousgMaximum rating (CMR) (ONAN MVA 30
4, Number of phases 3
5. Number of Windings 2
6. Applicable Standarg IEC 60076
. - HV 145 kV
7. System maximum voltage for both windings Um vV 36KV
8. Insulation type HY Grgded
MV Uniform
. . HV 145 kV
9. Highest Voltage for equipment MY 26KV
HV 550¢ 295
10. | Winding Insulation Level N 95¢ 75
MV 175¢ 75
11. | Transformer Nominal ratio 132/33kV
12 Phase Connections
Vector group YNd11
Short circuit withstand fault level at
terminals of
13. 132V busbars kA 40
33kV busbars kA 31.5
14. | Type of Cooling ONAN
15. | Externacooling medium Air
Service conditions :
16. | Altitude not exceeding m 150
Air temperature not exceeding °C 40
Average air temperature in any one year not oC
exceeding
In any one day °C 32
Average in one year °C 30
17. | Tap Changer ({©load or ornload) ONHoad
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(A) Type

(B) Category of voltage control

CFVV

(C) HV or LV winding

HV

(D) Range (+ §

%

+5% to-5%

(E) Step size

%

1.25

(F) Power frequency withstand test voltage
between first and last contacts of tleelector
switch between any two adjacent contacts
of the selector between diverter and switch
contacts

(kV)

(G) Type test certificate reference

18.

Size of tapping step with position
nos.

19.

Approximate ONAN rating

MVA

30

20.

Hot spot tempeature rise at CMR under service
and at 30C ambient temperature

°C

65

21.

Top oil temperature rise (average daily ambient §
temperature 32C)

(A) CMR

°C

60

(B) ONAN rating

22.

Maximum hot spot temperature when loaded
according to IEC 60354

°C

23.

Winding hot spot temperature on emergency
overload not exceeding

°C

24.

Flux density in iron at normal voltage and frequef
and at normal ratic (no load).

147

(A) Core

Tesla

(B) Yokes

Tesla

25.

Magnetising current (approx) abminal ratio and

at 0.9 x nominal voltage

%

at 1.0 x nominal voltage

%

0.25

at 1.1 x nominal voltage

%

at 1.2 x nominal voltage

%

26.

Guaranteed Losses at nominal ratio

(A) No Load losses

kW

8.5

(B) Copper losses at CMR

kW

40

(C) Auxiliary losses at CMR

kW

27.

Regulation at 78 and normal ratie

(A) At unity power factor

%

(B) At 0.8 lagging power factor

%

28.

Impedance voltage at 76 and CMR. Between HV\
and LV Windings at Tap

Maximum

%

Nominal

%

9.26

Minimum

%

29.

Equivalent circuit zero sequence impedance
between HV and LV windings

Maximum Tap (1)

Kk LIK |
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Nominal Tap (5)

Kk LIK |

55.2

Minimum Tap (9)

Kk LIK |

30.

Maximum current density in windings at C.M.R.

(A) HV Winding

A/mm?

(B) LV Winding

A/mm?

31.

Efficiency

%

99.5

32.

Continuous O#ine Bushing Monitoring Equipmen]

al ydzfFl OG dzZNBENR& bl YS

al ydzfl O dzNBNDa ! RRNB A& g

Equipment Model

List type of parameters which can be measured

Communicatioroptions

Number of monitoring chanels

Approx. 30

Rated voltage

Rated Current

Frequency

Hz

50

Power

33.

Digital Temperature Monitoring Equipment:

al ydzFI OG dzZNENDR& bl Y$

Quialitrol

al ydzFI Ol dzZNBENDRa ! RRNBa g

Equipment Model

IED509-DW

Number of inputs

Number of outputs

Number of fiber optic sensor probes

Tank wall plate assembly

Welded on
tank

Number of optical feedthroughs

Communications options

Rated voltage

Frequency

Hz

50

Power

Item

Units

Required

Tendered

(b)

CONTROL CIRCUITS

Type of controls for cooler

Whether automatic control required and the

Yes

reference voltage (VT output line to line)

110 V AC 50
Hz

Whether load compensation reqed on the AVR.

N/A

Whether separate remote control panel required

No (use
existing)

Estimated distance between remote control poinlI m

and transformer

N/A
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DC supply (control voltage) :

6. Nominal \% 110
Maximum float voltage \%
ACsupply voltage for tap changer operating motd
7. N/A
3 phase.
8 Whether provision for supervisory control require No
' including AVR setting
9. Whether marshalling kiosk required Yes
Number of transformers for which automatic
10. . ) All
control is to beprovided
Transformer terminals for line and neutral
() HV line Bushings
11. (ii) Neutral Bushings
(i) MV line Cable box
(attach all technical data of all types of bushings
ducts)
Accommodation for current transformers i
bushings at
12. | () HV line Yes
(ii) Neutral No
(i) MV line Yes
Accommodation of tank for outdoor weatherproof
13. Yes
HV neutral current transformers
14, Pollution category (_)f bushings Higbmm/kV mm/kV o5
based on system highest voltage
tem Units Required | Tendered
(c) | COOLING
1. Minimum number of radiators per transformer
5 Maximum rating of each radiator as percentage
' total loss at CMR
(d) | GENERAL
Maintenance
1. Type of oil preservation system free MR
TB200
2. Whether wheels, skid or flat bottom base require Flat bottom
3. Whether antivibration pads required Yes
4. Transformer sound pressure acceptance level | dB 60
(d) | DETAILS OF CONSTRUCTION
Types of winding
1. (A) HV
(B) MV
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Material of Insulation

(A) HV Windings

(B) MV Windings

Insulation of tapping connections

Insulation of-

(A) Yoke bolts.

(B) Side plates.

Winding connections brazed or crimped Specify
material (winding material and the joint material)

Is facility provided for adjustment of axial pressu
on windings?

Yes/No

Thickness of transformer tank

(A) Sides

mm

(B) Bottom

mm

Material used for gaskets for oil tight josit

Top Cover flange:

Level: Low/High

Joint: WELDED/GASKETTED

Welded

Item

Units

Required

Tendered

(f)

RADIATORS VALVES & FANS

Thickness of radiator plates and/or cooling tubes

mm

1.5mm

Valve type/material:

75mm and below

above 75mm

Equipment for ONAN cooling state (A) or{B)

(A) Radiator on main tank

(B) Separate cooler bank

Number of cooling air blowers per transformer

Speed of air blowers and air flow

rpm/m?3
per min

Rating of each air blower motor

kw

Njop o ks

Starting current of each blower motor,

A

~

9)

OIL VOLUMES & WEIGHTS

Total oil required including cooler system

Litres

Volume of oil to fill transformer to above the top
yoke.

Litres

Totd volume of conservator

Litres

Volume of oil in conservator between highest ang
lowest visible

Litres

Weight of core and winding assembly

Tons

o g kM jw N e

Weight of each oil cooler bank complete with oil i}

mounted separately from transformer

Tons

Total weights of complete transformers, including
attached coolers, voltage regulating

equipment, all fittings and oil

Tons

Section 7 Schedules Part il Schedule of Supplementary Information

123




Supply and Installation of Transformers

Bidding Document: Revisiah

8.

Weight of transformer arranged for transport

Tons

Item

Units

Required

Tendered

(h)

TRANSFORMER OIL

Manufacture, type and class of oil to BS 14872

mm

(i)

TRANSFORMER PARTS SUBJECT TGO SH(
CIRCUIT TEST

Brief description of Transformer or parts thereof
subjected to short circuit test for which sherircuit
calculations are available.

YesNo

()

TRANSFORMER BUSHING (IF APPLICABL]

Manufacturer

ABB
Sweden /

Lapp
Germany

Insulator material (solid/oipaper):

a. HV bushing

b. Neutral bushing

c. MV bushing

al ydzFl OG dzZNENXDa Ge@LisS

Rated current

a. HV bushing

b. Neutral bushing

c. MV bushing

Manufacturer of porcelain

Length of insulator (overall).

a. HV bushing

mm

b. Neutral bushing

mm

c. MV bushing

mm

Weight of insulator.

a. HV bushing

kg

b. Neutral busing

kg

c. MV bushing

kg

Electrostatic capacity of complete bushings.

a. HV bushing

pF

b. Neutral bushing

pF

c. MV bushing

pF

Dry lightning impulse voltage withstand. (1.2/50
wave)

a. HV bushing

kv

b. Neutral bushing

kv

c. MV bushing

kv

10.

50Hz dry voltage withstand

a. HV bushing

kv
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b. Neutral bushing kv
c. MV bushing kv
50Hz wet withstand voltage without arcing horns
11 a. HV bushing kv
' b. Neutral bushing kV
c. MV bushing kv
Total creepage distae of shed (spedéd
minimum 53.mm/kV based on maximum system
voltage)
12. a. HV bushing mm
b. Neutral bushing mm
c. MV bushing mm
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2.2

CURRENT TRANSFORMERS A@RA3IB2/33kV TRANSFORMER

Item

Units

Required

Tendered

Type

Applicable StandarddEC

600441

Rated secondary current

1

Rated momentary current (peak)

Rated shortime current

o akwiN =

Current Transformers on HV Bushings

6 a.

CT 1-Bus Zone:

-Ratio

1200/800/1

- Accuracy Class

0.05X500R3

-Knee point e.nf. of protection cores

- Resistance of secondary winding protection
cores at 78C

Ohms

6 b.

CT 2 OCEF:

-Ratio

400/300/125/1

- Accuracy class

10VA, 5P10, R

-Knee point e.m.f. of protection cores

- Resistance of secondary wling protection
cores at 75C

Ohms

6 cC.

CT 3 Differential:

-Ratio

400/300/125/1

- Accuracy class

0.1X200R1

-Knee point e.m.f. of protection cores

- Resistance of secondary winding protection
cores at 75C

Ohms

Current Transfomers on LV bushing (Bhase
only)

CT 1¢ Winding Temperature: (Bbhase only)

-Ratio

1312/5

- Accuracy Class

-Knee point e.m.f. of protection cores

- Resistance of secondary winding protection
cores at 73C

Insulation materiafor windings

Limits on exciting current

10.

Partial discharge
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3 TIMES FOR DELIVERY & COMPLETION AND CONTRACT
COMPLETION TIMES

3.1 TIMES FOR DELIVERY & COMPLETION

The individual dates are all contractually binding.

The times given iade all necessary equipment to enable the respective circuit or item of plant to
be completely commissioned and put into commercial operation, together with such other
associated equipment, e.g. bushing monitoring equipment, etc. as well ensure thaigsienseshut
downs are unnecessary or at least only of a temporary or short time nature.

The dates assume an order is placed by Week No. 1.
Key to dates be provided as follows.

D - Target completion dates planned by FEA
C - Construction (installationrad commissioning) date guaranteed by
contractor.
B - Shipping completion dates guaranteed by contractor.
A - Earliest date by which access is required by the contractor.
A B C D
Si Earliest access
ite )

permitted Week No. Week No. Week No.
Week No.

New140/11 kV Transformer

Refurbish Transformer T1

Refurbish Transformer T3

Refurbish Transformer T2

Provisionak Refurbish
Transformer T4
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4 DEPARTURES FROM SPECIFICATIONS

(To be completed by the Contractor)
All deviatons shall be forwarded in the format given below. Any details that will lead to deductions
of final Bid price shall not be inserted.

Section Clause No. Proposed Deviations
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5atb;Cl/ ¢, wow{Q {¢!¢9a9b¢ hC 9

Bidders are to complete this sathéle giving details of substation contract of the same type of
construction as this contract and which they have completed or which are in the course of
completion by them.

Country

System Voltage kV

Type of Construction

Purchaser

Consultant

Capacity of Power Transformer (MVA)

Contract Award Date

Contractual Completion Date

Actual Completion Date

Contract Value
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6 CONTRACTOR HEALTH & SAFETY PLAN

The bidder shall complete the following sabctions to provide details in @gion to the Health and

Safety plans for the project.

6.1 CONTRACT DETAILS

Contractor Name:

Contractor Address:

Contractor Representative:

Contract Description:

Location of Works:

Timing of Works (approximate): Start Date: End Date:
6.2 RESPONSIBILITIES
Name Position Held Safety Responsibilitieg Contact Number

(Direct)

6.3 EMERCENGY CONTACT DETAILS

Contact Name

Position

Contact Number
(Direct)

First Contact

Second Contact

Third Contact

Forth Contact

6.4 SCOE & TASK DETAILS

List Major Tasks
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6.5 RISK ASSESSMENT

Risk assessment is a fundamental tool in management of risk. It Involves the identification of hazards
and control measures. Describe how you plan to carry out this process for this particular applicatio
contract.

6.6 SAFE WORK PROCEDURES

After completing the risk assessment, you must compile a safe system of work describing how you
plan to control the hazards you have identified. Complete the following section outlining how you

will ensure that alemployees and subcontractors understand the Safe Work Procedures (SWP). Also
attach copies of the relevant SWP.

6.7 PERSONAL PROTECTIVE EQUIPMENT

Where risk assessment identifies the need for personal protective equipment (PPE), then PPE must
be madeavailable. List down below the PPE you will require for this project.

6.8 ACCESSING SITE/TIMES OF WORK

If work is going to be carried out at FEA premises, then it is important to determine when you will be
accessing the Site. You may need to sign &RAE sign in and out. This will avoid conflicts with

other activities which may be continuing on site during contract works. Describe below your site

access requirements.
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6.9 FENCING & SEPARATION OF WORK
In order to protect our employees as well as gaal members of the public, the work areas should,
so far as is possible, be physically isolated with barriers like bollards, cones, tapes, netting, etc.
Describe below how you will fence or separate your work.

6.10 SIGNS AND WARNINGS

Sufficient signs shuld be erected or placed so that adequate warning is afforded around the
worksite. Describe the kinds of notices you will be putting up and places where you will be putting
this.

6.11 GENERAL STORAGE & DISPOSAL OF WASTE

Describe below what waste you agipate producing and how you plan to store and/or dispose off
waste. You must take into account the nature of the waste e.g. hazardous/flammable.
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6.12 FIRST AID & INJURY MANAGEMENT

A first aid program for contractors is outlined in FEA Safety Manegas®describe below any
additional first aid needs and specific Injury management process for this contract.

6.13 EMERGENCY PROCEDURES

Identify specific emergency procedures or equipment required for the contract.

6.14 INCIDENT REPORTING & INVESTOBAT

Describe how incidents will be reported and investigated during the contract.

6.15 SPECIALISED WORK OR LICENSING

List any special licences required for the contract.
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6.16 TRAINING & INDUCTION REQUIREMENTS

Training and inductions for contrac®are to be completed in accordance with the FEA Training
requirements. List any training required for the contract works in relation to safety, for example safe
procedure training and attach training certificates:

6.17 SAFETY MONITORING

List any ongoingispections, hazards management or incident reporting or investigation processes to
be used during the works, if relevant.
Describe below your site access requirements.

6.18 SUBCONTRACTOR MANAGEMENT

Complete the attached Subcontractor List detailing the sulreators to be used and the details of
the subcontractor management:

Sub Contractor Name | Sub Contractor Description of Work Date of Local
Representative Name Induction
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6.19 PLANT & EQUIPMENT REGISTER

Complete the following table:

Type Regstration Purpose Inspection Date and Frequend Inspected by
Include: Design, Design No. Item, Item No. (Use on Site)

Contractor Signature:
Date:
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6.20 CONTRACTOR CHEMICAL REGISTER

Complete the following table:

Product Name Hazard Controls Required Location Quantity

Contracta Signature:
Date:
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7/ OTHER DOCUMENTS & DRAWINGS TO BE SUBMITTED WITH BID

As a minimunrequirement to be considered for technical evaluatidime following documents &

drawings shall be submitted with the Bid

7.1 Typical plan and section drawings of transformer

7.2 Foundation drawings of transformer

7.3 Manufactures Technical Broachers type number, reference number and Drawings showing
details of construction and dimensions of :

a) Power Tansformers.
b) Bushings (132kV and 33kV
7.4 Typical arrangement drawing of transformer marshalling kiosk.

7.5 Control and wiring drawings of auxiliary relays (transformer temperature monitor,
bushing monitor, oil and gas relays, etc).

7.6 Cross section drawings of traformer terminal boxes and terminal sealing ends.

7.7 Independent type test certificatesnd knee point calculationgor,

c) Current Transformers.
d) Power Transformers.
7.8 General bar chart of the design, manufacturing, shipping, erection and commissioning

schedule tearly showing the generator outages &uda for the 132/3%V transformer.
7.9 9FARSYOS 2F . ARRSNNAa SELISNASYOS Ay 62NJ & ary
710 9@PARSYOS 2F . ARRSNDa 4doO2y (N} OG2NDRa  SELS
subcontracted.
7.11  Certificates issued by an indepdant International Organization to ensure compliance
with the ISO 90Q:2000 standards by Bidder andanufacturers.
7.12  List of standards the Bidder intends to follow for the electrical works.
713 9 @ARSYyOS 27 al ydzf | cebhdastBingzampBdbleIe\ah Byipthént A Y
or equivalent as offered under this contract.
7.14  Descriptive information for equipment being offered including:

a) List of recommended spare parts with prices.

b) List of special tools or fixtures required for installation, testing, maintaining and
operating the equipment

c) List and cost of special tools, lifting devices required for installation, operation
and maintenance.

d) List of exceptions to and deviations from this specification. All exceptions shall be
clarified and separately itemized. It shatit be necessary for the employer to
examine the standard literature and documents of the manufacturer to
determine the existence and extent of any exceptions or deviations from this
specification.

e) Evidence of field service experience of main equipment.
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