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Sectionl - Instructions to Bidders

This section specifies the procedures to be folllw&idders in the preparation and submission of their
Bids. Information is also provided on the submission, opening, and evaluation of bids and on the award of
contract.
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1.0
1.1.
1.1.1.

1.1.2.

1.2.
1.2.1.

1.2.2.

1.3.
1.3.1.
1.3.1.1.

1.3.1.2.
1.3.1.3.
1.3.1.4.

1.3.1.5.

1.3.2.
1.3.2.1.

Section X Instructions to Bidders

General
Scope of Bid

In support of the Invitation for Bids indicated in the Bid Data Shdda(igBijptinectoron behalf

of Assam Electricity Grid Corporation Limited (AE@G@Ltginafter referred to as "the Purchaser")
issues this Bidding Document for the supply of Goods and Related Servicestmeakisptalifieere

in Section PurchasérBequirementdjhe name and identification no. of this Competitive Bidding are
provided in tirethe Bid Data Sheet (BDS) attached as Appentlinftthi$ Bection.

Unless otherwise stated, throughout this Bidding Documenbfdefimittiadl b as prescribed in
Sectiord (Speal Conditions of Contract).

Eligible Bidders

Subiject to the fulfilling the Qualifying Criteria (as pe2AgpbizdBection)Bademustbe aEHV
transformer manufactuimg ocompanin IndiaWwhen the bidder is a firm, the names and address of
the partners should be indicated and a copy of the certificate of registration with the concerned Reg
firms should be enclosét the Bid

When the bidder is a Company, the company retpstratant along with Memorandum of Association
should be submitted.

Contents of Bidding Document
Sectiors of Bidding Document

The Bidding Document consists of Parts 1, 2, and 3, which include all the Sections indicated belc
should be read in conjunction with any Addenda issued in accbrBataeseit3.3

Section 1Instructions to Biddér&(with AppendixBid Data She8DSand App®lix2
(Evaluation & Qualifying Crip@,

Sectio2 - Bidding FormBDH

SectioB-Pur chaser 6 PRQRequi rements (

Sectiord - fiGeneral Conditions of Supply and Ere&faGif

(Thissection is supplied separately)

Sectio®- SpeciaConditions of Contr&Z(

Sectios - Contract FornSQF

The complet&kctio®shalk onst i tute fAthe Contracto.
The Invitation for Bids issued IButbkaar is not part of the Bidding Document.

ThePurchaaris not responsible for the completeness of the Bidding Document and its addenda, if
were not obtained directly from the source statedriohadsen the Invitation for Bids

The Bidder is expected to examine all instructions, forms, terms, and specifications in the B
Document. Failure to furnish all information or documentation required by the Bidding Document me
in the rejection of thid.

Clarification of Bidding Document, Site VisitBRré&leeting

A prospective Bidder requiring any clarification of the Bidding Document shralircoeseict the
writing at tireurchasrd s  a d d r e s s BDiSar isechia &nguitiesidpthe pebicemeeting if
provided for in accordance IW8Clausel.3.2.4 ThePurchasr will respond to any request for
clarification, provided that such request is received ncstaten tfyaays prior to the deadline for
submission of bids. Thechast sesponse shall be in writing with copies to all Bidders who have
acquired the Bidding Document in accorddi@Okatisel.3.1.4incluthg a description of the inquiry

but without identifying its source. Shdrlddinasrdeem it necessary to amend the Bidding Document
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1.3.2.2.

1.3.2.3.

1.3.2.4.

1.3.2.5.

1.3.2.6.

1.3.2.7.
1.3.3.
1.3.3.1.

1.3.3.2.

1.3.3.8.

1.4.

1.4.1.
1.4.1.1.

1.4.2.

1.4.2.1.

1.4.3.
1.43.1.

as a result of a request for clarification, it shall do so following the proc8dileeiseid@r3and
ITBClausel.5.2.2

The Bidder is advised to visit and examine the sitewdrkssr éb@ becarried ownd its surroundings

and obtain for itself on its own responsibility all information that may be necessary for preparing the
entering into a contract for the provision of plant and services. The costs of visiting the site shall b
Bi d dwnrexpsnse.

The Bidder and any of its personnel or agents will be granted perrRissibegototbater upon its
premises and lands for the purpose of such visit, but only upon the express condition that the Bid
personnel, and agents @ldbse and indemnify Rlaechasr and its personnel and agents from and
against all liability in respect thereof, and will be responsible for death or personal injury, loss of or
to property, and any other loss, damage, costs, and expensssimesuledf the inspection.

The Bidderds designat ed -bideneetiegsieprovided forvB@i® i s i 1
The purpose of the meeting will be to clarify issues and to answer questions on any matter that r
raised at thatage.

The Bidder is requested, as far as possible, to submit any questions in writiRgirehaeanbtthe
later thanne weelbefore the ptid meeting.

Minutes of the gyiel meeting, including the text of the questions raised, wiihgubielentifge, and

the responses given, together with any responses prepared after the meeting, will be transmitted p
to all Bidders who have acquired the Bidding Document in accdidaGtauseth3.1.4 Any
modification to the Bidding Document that may become necessary as a rbgllhetthney @ieall

be made by tReirchasrexclusively through the issue of an Addendum plFBGiausel.3.3and

not through the minutes of tHaighraeeting.

Nonattendancethae prebid meeting will not be a cause for disqualification of a Bidder.
Amendment of Bidding Document

At any time prior to the deadline for submission oPhid$igdrenay amend the Bidding Document
by issuing addenda.

Any addendum issued shall be part of the Bidding Document and shall be communicated in writin
who have obtained the Bidding Document Frorohibesin accordance witliB Clausé.3.1.4

To give prospective Bidders reasonable time in which to take an addendum into account in prepari
bids, théurchaasrmay, at its discretion, extend the deadline for the submissiorsoahidél B
Clausel.5.2.2

Preparation of Bids
Cost of Bidding

The Bidder shall bear all costs associated with the preparation and submission &futsiad; and the
shall not be responsible or liable for those costs, regardless of the conduct or outcome of the &
process.

Language of Bid

The Bid, as well as all correspondence and documents relating to the bid exchanged by the Bidder
Purchaar, shall bevritten in the English language. Supporting documents and printed literature that
part of the Bid may be in another language provided they are accompanied by an accurate transl:
the relevant passages into the English language, in whighugassedaf interpretation of the Bid,
such translation shall govern.

Documents Comprising the Bid

The Bid shall comprise two enVelbpe®nmtdnndg mdobt
the documents listetMiBClausel.4.3.2and the other tRece Bidcontaining the documents listed in
ITB Clausé.4.3.3both envelopesatosed together in an outer single envelope.
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1.4.3.2.

1.4.3.3.

1.4.4.
1.4.4.1.

1.4.5.
1.45.1.

1.4.6.
1.46.1.

1.4.7.
1.4.7.1.

The Technical Bid submitted by the Bidder shall comprise the following:
(a) Letter of Technical Bid;

(b)  Bid Security, in accordancelMBiClausé.4.10

(c)  Written confirmation authorizing the signatory of the Bid to commit the Bidder, in accordance
ITB Clausé.4.11.2

(d) Documemtry evidence in accordancdMtiClausé.4.5e st abl i shing the Bi
qualifications to perform the contract if its Bid is accepted,

(e) Documentary evidence establishing in accorddnBeGhdtlsé.4.@hat the plant and services
offered by the Bidder conform to the Bidding Document;

(H  Documents as called fofBClaussl.2.1and 1.2.2

() List omanufacturstibcontractors, in accordancdVtiClause$.4.7.1and
(h)  Anyother document required iBE¥&

The Price Bid submitted by the Bidder shall comprise the following:

(a) Letter of Price Bid;

(b) completed schedules as required, including Bdake&§dh accordance WihClaused.4.4
andl.4.8and

(c) any other document required B[i8e
Letter of Bid and Schedules

The Letters of Technical Bid and Price Bid, and the Schedules, and all documé&nBsdikadainder
1.4.3 shall be prepared using the relevant forms furetted#iiBidding Form3he forms must

be completed without any alteratithrestext, and no substitutes shall be accepted. All blank spaces sha
be filled in with the information requested.

Documents Establishing the Eligibility and Qualifications of the Bidder

To establish its eligibility and qualifications to perfotna¢h@@aoordance Witipendix 2 of ITB
(Evaluatiorand Qualificatic@riteria), the Bidder shall provide the information requested in the
corresponding information sheets included ir2 @idiiomg Forms).

Documents Establishing Conformity ofRfent and Services

The documentary evidence of the conformity of the plant and services to the Bidding Document m:
the form of literature, drawings and data, and shall furnish:

(@) a detailed description of the essential technical and pesfamaetecistics of the plant and
services, including the functional guarantees of the proposed plant and services, in response
Specification;

(b) acommentary onkhechasérs Speci fication and adequate
responseness of the plant andises to those specificatBidslers shall note that standards for
workmanship, materials and equipment designatBdireirdben the Bidding Document are
intended to be descriptive (establishing standards of québitynacd)penly and not restrictive.

The Bidder may substitute alternative standards, brand names and/or catalog numbers in it
provided that it demonstrates utithasérs s at i sfacti on that the
equivalent or supetto the standards designated in the Specification.

Subcontractors

For major items of péaetuipmeraind services as listed bytirehasrin Appendix @Evaluation and

Qualification Criteria), which the Bidder intends to purchase or subcontract, the Bidder shall give d
the name aratldressesf the proposed Subcontractors, including manufacturers, for each of those iter
In addition, the Biddbkall include in its bid information establishing compliance with the requireme
specified by tiurchaar for these items. Bidders are free to list more than one Subcontractor agair
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each item of the plant and services. Quoted rates and mrickseméddbto apply to whichever
Subcontractor is appointed, and no adjustment of the rates and prices will be permitted.

1.4.7.2. The Bidder shall be responsible for ensuringolaatarservices to be provided by the Subcontractor
comply with the requirenafi® Clausé.4.5.1

1.4.8. Bid Prices and Discounts

1.4.8.1. Unless otherwise specified iBBt8and/or Secti@d(Purchast s R e q uhbiddeesmalmlh quate)
for the entire pl&equipmeatn d ser vi ces on a fisingle respon

covers all the Contractords obligations ment
in respect of éhdesign, manufacture, including procurement and subcontracting (if any), delive
construction, installation and completion of

responsibilities for testingc@mamissioning and commisgjarf the plant and, where so required by

the bidding document, the acquisition of all permits, approvals and licenses, etc.; the oper
maintenance and training services and such other items and services as may be specified in the |
Documentjlan accordance with the requirements of the General Conditions. ltems against which no
is entered by the Bidder will not be paid fdPunghhserhen executed and shall be deemed to be
covered by the prices for other items.

1.4.8.2. Bidders anmequired to quote the price for the commercial, contractual and technical obligations outlir
the bidding documéNt.deviation in this regard normally, shall be.accepted

1.4.8.3. Bidders shall give a breakdown of the prices in the manner and deiaitleiliest f8chedules
included in Sect{Bidding FormSeparate numbered Schedules inclGaetiar (Bidding Forms)
shall be used fmach of the following elem&hestotal amount from each Schigéd2de2A shall be
summarized in a Grand Summary (S enkileg the total bid price(s) to be entered in the Bid Form.

Schedule No. 1:  Swply ofPlant & Equipment (inclufimduding Mandatory Spare Parts if
specified)

Schedule No. 2: Installation and Othezrn&es (Supervision in Erection and Testing &
Commissioning Services)

Schedule N@A: Installation and Other Services (Freight & Insurance)
Schedule Na. Grand Summary

Bidders shaibte that the plant and equipment included in Schedule Nosmbxiigiased for
civil,foundatiomand other construction warids other minor iterfA such materigismsshall be
included and priced under Sched@elhstallation and &tlservices.

1.4.8.4. In the Schedules, bidders shall give the required details and a breakdown of their prices as calles
these Schedules.

1.4.8.5. Installation and other Services shall be quoted in ScheahdgAshall include prices for all labor,
contractor &8s e (g udonstuetiont oy otlieatenafsroimoaiterys net spedifisd, in
Scheduld, consumables andb#tlematters and things of whatsoever nature, including operations anc
maintenancewvices, the provision of operations and maintenance manuals, training, etc., where ider
in the Bidding Document, as necessary for the proper execution of the installation affthether servic
prices of Installation and other services shakibe wicall taxes, like service taxes, work contract taxes
etc. and sales & other taxes applicable on all materials/items supplied under, Scti2élule No. 2

1.4.8.6. The prices shall be either fixed or adjustable as spedfief in the

(@ Inthecasebfi xed Price, prices quoted by the Bid
of the contract and not stibjecariation on any accdubid submitted with an adjustable price
guotation will be treatedonresponsiveand rejected

(b) In thecase of Adjustable Price, prices quoted by the Bidder shall be subject to adjustment d
performance of the contract to reflect changes in the cost elements such as labor, material, tra
and contractor6s equi p me rspecifiednin theccormespondimgc e
Appendix to the Contract Agreement. A bid submitted with a fixed price quotation will not be re
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but the price adjuent will be treated as &iduers are required to indicate the source of labor
and material indices in the corresponding Form i(Betting Forms).

1.4.9. Period of Validity of Bids

1.4.9.1. Bids shall remain valid for the period specifieD8attez the bid submission deadlingrdateibed
by thePurchase® bid valid for a shorter pehiaktibe rejecteldy thePurchaseasnonresponsive

1.4.9.2. In exceptior@dtcumstancgarior to the expiration of the bid validity p&imdh#sanay request Bidders
to extend the periodvalidity of their bids. The request and the responses shall be made in writing. If a
security is requested in accordantEBarausé.4.10it shall also be extended for a corresponding period.
A Bidder may refuse the request without forfeiting its bid security. A Bidder granting the request shal
required or permittechamlify its bid.

1.4.10. Bid Security

1.4.10.1.The Bidder shall furnish as part of its bid, in original form, either a Bid Security aBBfetifed in the
amount of Bid Security shall be as specifi@Di& the

1.4.10.2.The bid security shall be a demand guarahtfrmsof an unconditional bank guardraaea
Scheduled or Nationalized.Baekbid security shall be submitted usiBid S8ecurity Fdintluded
inSectio (Bidding Fori3he form must includedbmplete name of the Biditlerbid secyrighall
be valid fahirty days (BBeyond the original validity period of the bid, or beyond any period of extensi
if requested undé&B Clausé.4.9.2

1.4.10.3.Bids not complying \With Clausé.4.10.AndITB Clausé.4.10.5hallbe rejectedby thePurchaser
asnonresponsive

1.4.10.4.The bid security of the successful Bidder shall be returned as gossitgdyoase the successful
Bidder has signed the Contract and furnished the required performance security.

1.4.10.5.The bid security of unsuccessful Bidders shall be returned as promptly as possible upon the suc
Bi dder s f ur ni s h itypgrsuanftdoBtClaesé.ode r f or mance secur

1.4.10.6.The bid security may be forfeited:
(a) if a Bidder withdraws its bid during the period of bid validity s$pe&farker on the Letter of Bid
Form, except as providé@iBnClausé.4.9.2r

(b) if the successful Bidder fails to:

0] sign the Contract in accordancH®itblausk. 6.1 or
(i)  furnish a performance security in accordalid® Glitusé.6.2

1.4.11. Format and Signing of Bid

1.4.11.1.The Bidder shall prepare one original ectinécal Bid and one original of the Pciom@iding the
Bid as describedTiB Clausé.4.3and

1.4.11.2.The original andcalpesof the Bid shall be typed or written in indelible ink and shall be signed by a person
authorized to sign on behalf of the Bidder. This authorization shall consist of a written confirmation as sy
theBDSand shall be atted to the bifhe name and position held by each person signing the authorizatio
must be typedprinted below the signadlirpages of the bid where entries or amendments have been made
shall be signed or initialed by the person signing the bid

1.4.11.3.A bid submitted dyVshall be signed so as to be legally binding on all partners.

1.4.11.4.Any interlineations, erasures, or overwriting shall be valid only if they are signed or initialed by the
signing the bid.

1.5. Submission and Opening of Bids
1.5.1. OnlineSubmissiorof Bids
1.5.1.1. The technical as well as Price bid should be submitted through online@pcotaleody 1TE.1.2
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1.5.1.2.

1.5.1.3.
1.5.2.

1.5.2.1.
15.2.2.

1.5.3.
1.5.3.1.

1.5.4.
154.1.

1.54.2.

1.543.

1.5.5.
155.1.

15.5.2.

15.53.

1554,

For technical bid, all forms and supporting documents as required byl IZEdldubesigned and
stamped as per ITB cldudellare to be uploaded in the portal. The documents are to be uploaded i
PDF format and each file should not exceed 5 MB in size. In case the a document is more than SMI
the same may be split to make the size below 5 MB

The price bid must bensittied in the price schedule provided in the portal as per the online price sched
Deadline for Submission of Bids
Bid shall be received ONLINE on or before the date and time in the BDS

ThePurchasanay, at its discretion, extend the deadline for the submission of bids by amending the Bi
Document in accordanitbl TB Clausé.3.3in which case all rights and obligatiorBuwtkizseand
Bidders previously subject to the deadline shall thereafter theesiggelintas extended.

Late Bids

Etendering portal shall allow bidders to submit bids upto the date and time specificbl 2ad pBrclause
server time. However, bidders are advised to submit their bids well in advance of the deadline for subn
bids to avoid any last moment difficulties

Withdrawal, Substitution, and ModificasfoBids

Etendering portal shall allow madification of bids any time before the deadline for bid submission A Bid
withdraw its bid, by sending a written notice, duly signed by an authorized representative, and shall inclus
of theauthorizéon iraccordance wittB Clausé.4.11.2Notices must be:
(a) received by tiRrchasearior to the deadline prescribed for submissioim efchinislance with

ITB Clausé&.5.2

Bids requested to be withdrawn in accorddhBe@litbsé.5.4. 5halhot be opened and bid security BG
shall be returned

No bid may be withdrawn, substituted, or modified in the interval between the deadline for submis
bids and the expiration of the period of bid validity specified by the Bidder on the Letter of Technice
any extensidahereof.

Bid Opening

The Purchaser shall conduct the opening of TechhrcalgBiender portaht the address, date and

time specified in the BDS. The Bid opening committee shiadl mmivad Bids in the presence of Bidders
designateckpresentatives who choose to attend. The Price Bids will remain unopened until the specifie
of their opening.

First, physical envel ops marked AW THDRAWALDO
considered/rejected with commerutisl Withdrawal shall be permitted unless the corresponding withdrawze
notice contains a valid authorization to request the withdrawal duly signed by an authorized representat
read out at bid opening.

All envelopes holding the Technical Biols shahed one at a time, and the following read out and recorded
a) the name of the Bidder;

b)  the presence of a Bid Security, if required; and

C) any other details as the Purchaser may consider appropriate.

Only Technical Bids and alternative T&itisiezdd out and recorded at bid opening shall be considered fol
evaluation. No Bid shall be rejected at the opening of Technical Bids, except for withdrawn bids.

The Purchaser shall prepare a record of the opening of Technical Bids thatshahimtiodeha name

of the Bidder, whether there is a withdrawal and alternative proposals and presence or absence of a bic
or a bid securing declaration, if one is reqglvt
tosigp the record. The omission of a Bidderds si
of the record.

Supply o80MVA, 132/33 kV Power Transformers and Related Services Assam Electricity Grid Corp. Ltd.
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15.55.

1.5.5.6.

1.55.7.

1.5.5.8.

1.5.6.
1.5.6.1.

1.5.6.2.

1.5.6.3.

1.5.7.
1.5.7.1.

1.5.7.2.

1.5.8.
1.5.8.1.

1.5.9.

At the end of the evaluation of the Technical Bids, the Purchaser will invite bidders who have su
substantially respon3igehnical Bids and who have been determined as being qualified for award to att
the opening of the Price Bids. The date, time, and location of the opening of Price Bids will be advised
by the Purchaser. Bidders shall be given reasoratfltheatioening of Price Bids.

The Purchaser shall conduct the opening of RhoeuBitsgender portaf all Bidders who submitted
substantially responsive TechiisglrBthe presenc8of d depresantativedio choose to attend at the
address, date and time specified by the Purc
requested to sign a register evidencing their attendance.

All envelopes containing Price Bids shall be opened ea@dtlaifollowing read out and recorded:
a) the name of the Bidder;

b)  the Bid Prices, including any discounts and alternative offers; and

C) any other details as the Purchaser may consider appropriate.

Only Bid Prices and discounts read out and dedogi¢iae opening of Price Bids shall be considered for
evaluation. No Bid shall be rejected at the opening of Price Bids.

The Purchaser shall prepare a record of the opening of Price Bids that shall include, as a minimum: the
the Bidder,the Bid i ce (per | ot i f applicable), any dis
be reqguested to sign the record. The omissio
contents and effect of the record.

Confidentiality

Information relating to the evaluation of bids and recommendatiemvafdshatract be disclosed to
Bidders or any other persons not officially concerned with such process.

Any attempt by a Bidder to influeee¢theesrin the evaluation of the bids or Contract award decisions may
result in the rejection of its bid.

NotwitstandingTB Clauséd.5.6.2from the time of bid opening to the time of Contract award, if any Bidd
wishes to contact Fhechasam any matter related to the bidding process, it should do so in writing.

Clarification of Bids

To assist in the examination, evaluation, and comparisamoictieand Price Bl qualification of

the Bidders, tRurchasamnay, at its discretion, ask any Bidder for a clarification of its bid. Any clarificat
submitted by a Bidder that is not in response to a requRistchgstesall not be considered. The
Purchast s r equest f or c¢ | abeinfviting.aNo change isatinsthnce df the r e s |
Technical Bid or prices in the PriskaBide sought, offered, or permitted, except to confirm the correctio
of arithmetic errors discovered Byittieasrin the evaluation of the bids, in acconithitB Clause

1.5.15

If a Bidder does not provide clarifications of its bid by the date and tPuecbesérdshe r e qu e s t
clarification, its bid may be rejected.

Deviations, Reservations, and Omissions

During the evaluation of bids, the following definitions apply:

a) iDeviationo is a departure from the requir

b) AiReservationod is the setting of |limiting
requirenents specified in the Bidding Document; and

c) AOmi ssiond is the failure to submit part o
Document.

Preliminary Examination of Technical Bids
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1.5.9.1. ThePurchasrshall examine the Technical Bid to confirm that all documents and technical document
requested ITB SukClausel.4.3.Zhave been provided, and to detehmimempleteness of each
document submitted. If any of these documents or informatiothesBiilssiay,be rejected

1.5.9.2. ThePurchaar shall confirm that the following documents and information gravaidadén the
Technical Bid.any of these documents or information is missinghidlé wéfegjected

a) Letter of Technical Bid;
b) written confirmation of authorization to commit the Bidder;
c) Bid Security, if applicable; and
d) Technical Proposal in accordand@ Bith.7
1.5.10. Responsiveness of Technical Bid

1.5.10.1.ThePurchas® s det er mi nati on of a bidds responsivenr
defined iINB Clausé.4.3

1.5.10.2. A substantially respon$eehnical Bisl one that meets the requirements of the Bidding Document withou
material deviation, reservation, oparAissaterial deviation, reservation, or omission is one that,

a) if accepted, would:

(). affect in any substantial way the scope, quality, or performance of the plant and sen
specified in the Contract; or

(ii). limit in any substantial way, inconsistent withrieédBaldnent, tRerchastd s r i ght s
the Bidderés obligations under the propc

b) if rectified, would unfairly affect the competitive position of other Bidders presenting substa
responsive bids.

1.5.10.3.ThePurchasrshall examine the techaispects of the Bibmitted in accordancelWgClausé.4.7
Technical Propogalparticular to confirm that all requirerSento@(Purchas® s R e g)have e me n
been met without any material deviation or reservation.

1.5.10.4.If a bid is not sulwgtally responsive to the requirements of the Bidding Document, it shall be rejected b
Purchasrand may not subsequently be made responsive by correction of the material deviation, reser
or omission.

1.5.11. Nonmaterial Nonconformities

1.5.11.1.Provided that a Bid is substantially resporBiwehie may waive any nonconformity in the de$hat
not constitute a material deviation, reservation or omission.

1.5.11.2.Provided that a Bsdsubstantially responsivePtirehasemay request thae tBidder submit the
necessary information or documentation, within a reasonable period of time, to rectify nonm
nonconformities in the@ated to documentation requirements. Requesting information or documentat
on such nonconformities shialienrelated to any aspect of the Price Bid. Failure of the Bidder to comf
with the request may result in the rejection of its Bid.

1.5.11.3.Provided that a Bsdsubstantially responsivePthrehasr shall rectify nonmaterial nonconformities
related to thédBPrice. To this effect, the Bid Price shall be adjusted, for comparison purposes onl
reflect the price of a missing ezamdorming item or component. The adjustment shall be made using
the method indicatedppendixdf ITB(EQQJ.

1.5.12. Detailed=valuation of Technical Bids

1.5.13. ThePurchasewill carry out a detailed technical evaluation of the bids not previously rejected as b
substantially nogsponsive, in order to determine whether the technical aspects aeeiwitomplia
the Bidding Danantln order to reach such a determinati®arthasewxill examine and compare the
technical aspects of the bids on the basis of the information supplied by the bidders, taking into acct
following:
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a) overall completeness and compliance wiBuitleasérs Requi r ement s ; de
Purchasérs Requirements; conformity of the pla
criteria; suitability of the plant and services offeredh ito ridatienvironmental and climatic
conditions prevailing at the site; and quality, function and operation of anyl pmuzeyst contro
included in the biche bid that does not meet minimum acceptable standards of completenes
consistency and detdilbe rejected for responsiveness;

b) type, quantity didgterm availability of mandatory and recommended spare parts and maintenan
services; and

c) other relevant factors, if any, lisdggémdixo ITB2 (Evaluation and Qualification Criteria)
1.5.14. Eligibility and Qualification of the Bidder

1.5.14.1.The Purchaseshall determine to its satisfadtiong the evaluation of Technical Bids whether a
Biddameets the eligibility and qualifying criteria speéifipenitixto ITB2 (Evaluation and
Qualification Criteria)

15142The determination shal/l be based upon an ex
qualifications submitted by the Bidder, puldiEaciaoisé.4.5
15143An affirmative determination shal/l be a pre

Price Bid. A negative determination shall result into the disqualification of the Bath @vevit
thePurchaseshallnot operthePrice Bidbfthe Bidder

1.5.14.4.The capabilities of the manufacturers and subcontractors proposed in its Bid to be used by the Bidder w
evaluated for acceptability in accordadgepeitixo ITB2 (Evaluation and Qualification Criteria). Their
participation should be confirmed with a letter of intent between the parties, as needed. Should a man
or subcontractor be determined to be unacceptable, the Bid will not be rejected)ting thgubidddéo
substitute an acceptable manufacturer or subcontractor without any changePoahi fsiigypingethe
Contract, the correspondjendix to the Contract Agreensdall be completed, listing the approved
manufacturers obsantractors for each item concerned.

1.5.15. Correction of Arithmetical Errors
1.5.15.1. Duringhe evaluation of Price ,Big®urchaseshall correct arithmetical errors on the following basis:

a) where there are errors between the total of the amounts given wmderféheheolprice
breakdown and the amount given under the Total Price, the former shall prevail and the latter
corrected accordingly;

b) where there are errors between the total of the amounts of Schezl@aaxdsBhand the
amount given in Schedule3NGrand Summarif)e former shall prevail and the latter will be
corrected accordingly; and

c) if there is a discrepancy between words and figures, the amount in words shall prevail, unle:
amount expressed in wagdslated to an arithmetical error, in which case the amount in figure:
shall prevail subject to (a) and (b) above.

1.5.15.2.If the Bidder that submitted the lowest evaluated bid does not accept the correction of errors, its bid
disqualified and its b&kcurity may be forfeited

1.5.16. Evaluation of Price Bids

1.5.16.1.ThePurchaseshall use the criteria and methodologies listed in this Clause. No other evaluation critel
methodologies shall be used.

1.5.16.2. To evaluate a Price BidPtivehaseshall consider the following:
a) the bid pricendudingaxesas quoteih the Price Schedules;
b) price adjustment for correction of arithmetical errors in accdidaQ@iausih5.15.land

c) the evaluation factibenyindicateth Appendix @€valuation and Qualification Criteria).
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1.5.16.3.If price adjustment is allowed in accorddic Gltusé.4.8.6the estimated effect of the price adjustment
provisions of the Conditions of Contract, applied over the period of execution of the Contract, shall not
into account in bid evaluation

1.5.17. Comparison of Bids

1.5.17.1.The Purchaseshall compare all substantially responsive Bids to determine the lowest evaluated Dbi
accordance witfBClausel.5.16.2

15.18. Purchasesfs Ri ght to Accept Any Bid, and to Rejec

1.5.18.1.ThePurchaseeserves the right to accept or reject any bid, and to annul the bidding process and reject &
at anyime prior to contract award, without thereby incurring any liability to Bidders. In case of annulment
submitted and specifically, bid securities, shall be promptly returned to the Bidders.

1.6. Award of Contract
1.6.1. Award Criteria

1.6.1.1. ThePurchaseshall awdrthe Contract to the Bidder whose offer has been determined to be the lowest evalu
bid and is substantially responsive to the Bidding Document, provided further that the Bidder is determii
eligible and qualified to perform the Contratbshtisfa

1.6.2. Notification of Award

1.6.2.1. Prior to the expiration of the period of bid vafiditghdiseshall notify the successful Bidder, in writing, that
its bid has been accepted. The notification letter (hereinafter and in the Conditions of Contract and Contr:
called the fALetter of RuchasquilpaynecCendactor s hoasidératienp e ¢
of the execution and completion of the plant and services (hereinafter and in the Conditions of Cont
Contract Forms called Athe Contract Priceod).

1.6.2.2. Until a formal contract is prepared and executed, the natifaratisimadifconstitute a binding Contract.
1.6.3. Signing of Contract

1.6.3.1. Withirseven (7days of receipt ofltkeéier of Acceptanites successful Bidder bleakquired to sign the
Contract Agreement

1.6.3.2. The contract signing shall take place at the premiRaziohser
1.6.4. Performance Security

1.6.5. Withirfifteen(15 daysof the receipt of notification of award fRumctiesethe successful Bidder shall
furnish the performance security in accordance with the conditions of contract, using for that purpt
Performance Security Form incluggsbmdix 4, Sectiort (Contract Formsor another form acceptable
to thePurchaser

1.6.6. Failure of the successful Bidder to submit threaatimreed Performance Security or sign the Contract
shall constitute sufficient grounds for the annulment of the award and forfeiture of the bid security.
event thBurchasenay awartthe Contract to the next lowest evaluated Bidder whose offer is substantia
responsive and is determined Byitbkasdan be qualified to perform the Contract satisfactorily.
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APPENDIX TOITB - 1
Bid Data Sheet

A.Introduction

ITB1.1.1 |The number of the Invitation for BREGCL/MD/Te@33/PTR40 MVA/AP&NEBOL
ThePurchaaris: Assam Electricitésrid Corporation Limited

The name of tBedis: Supply c40MVA,13233kVPoweiTransformewith Related Service
Various GriBubstatiain Assam

The identification nundéidis: AEGCL/MD/Te@&@33PTRA0 MVA/AP & NEC

Destination SubstatibizareSubstation (132/33 IN&ar LGB Airpdistrict: Karup ), Assan

2. Nalbari 132/33kV Substation, Dist. HQ, Nalbari District, Assam
3. Biswanath Charie8R/33k%/S PavoiDist. Sonitpur, Assam.
4. Srikona, 132/33kV S/S, Dist: Silchar, Assam

ITB1.3.2.1Forclarification purposesnly, th€urchasérs addr ess i s:

AttentiontheManaging DirectohEGCL
Street AddresBijuleeBhawan, Paltanbazar

Floor/Room numb&rst Floor

City:Guwdnati

PINCode781001

Countryindia

Telephone:91 361 2739520

Facsimile numbeg@l 361 2739513

Electronic mail addressporate @aegcl.cormd/ aegcl@yahoo.co.in

ITB1.3.2.4Purchasenay invite intending Bidders telkédomaeeting,Rirchasdeels it is necessary. The
and time of such+id meeting shall be intimated to intending bidders ire dddimsurs

ITB The Bidder shall submit with its Technical Bid the following additional documents:

1.4.3.th)
1. Schedulel, Scheduk2, Schedul® andScheduled, asrequired in SectidnPurchasér

Re qui r duipnilledtinsadd completed.
2.Type Test Certificatasper Clausg.§ Section3

ITB1.4.8.1Unless otherwise specifitallgated ithe SectioB(Purchasérs R e g u liddees shalhqt
fot he entire plant and services on O0sin

ITB1.4.8.6The prices quoted by the Bidder shERNe

ITB1.4.9.1The bid validity period shdl8b¢one hundretiventy days.

ITB The Bidder shall furnish a bid security in the anudirg 39, 00, 000.00
1.4.10.1
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ITB The bidding is througteritiering portal and received online. However, bidder has tg
1.4.11.1 |documents in hard copy if asked by the purchaser.
ITB The written confirmation of authorization to sign af theh&8idder shall consist wfite
1.4.11.2 |confirmation of Authorization to sign on behalf of the Bidder siNditadnsiBooter of Attorne
ITB1.5.2.1Forbid submission purposesly, th€urchasérs addr ess i s

(ETenders shall be accepted through online portal only)

AttentioriftheManaging Director, AEGCL

Street AddresBijuleeBhawanPaltanbazar

Floor/Room numbsrst Floor

City:Guwahati

PINCode781001

The deadline for bid submission is

Date17.08.2016

Time:14.00 Hours
ITB1.5.5.1The bid opening of Technical Bids shall take place at

Office ofTheManaging Director, AEGCL
Street AddresBijuleeBhawan, Paltanbazar

Floor/Room numbs&rst Floor
City:Guwahat{Assam)
PINCode781001
Countryindia
Date17.08.2016

Time: 14.00 Hours
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APPENDIX TO ITB - 2
Evaluation and Qualification Criteria
ThisAppendigontains all the criteria tha®tinehaseshall use to evaluate bids and qualify Bidders. In
accordance wiffB1.5.12nd ITR.5.14no other methods, criteria and factors shall DecuBattier
shall provide all the information requested in the forms Ssdtid@dBidding Forms).

Table of Criteria

I V7= 111711 o) S 16
1.1 Technical Evaluation 16
1.2 Economic Evaluation 16

P2 © 10 - {10 11 o PSPPSR 16
2.1 Eligibility 16
22 Pending Litigation 16
2.3 Financial Situation 17
2.4 Experience 17
25 Subcontracidanufacturers 18
26 Equipment 18
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1. Evaluation

11

1.2

121

1.2.2

1.23

Technical Evaluation
In addition to the criteria listéBL.5.13a)i (c)the following factors shall apply:

For additional factors refer Clau3& Section3durchasef s Requ.i r ement s 6

Economic Evaluation

Any adjustments in price that result from the procedures outlined below shall be added, for purpose
comparative evaluatioh gn, t o ar rtiewe Ba Bid piresiguodied &y bidders shall
remain unaltered.

Quantifiable Deviations and Omissions

Quantifiable Deviatiand Omissions from the contractual oblilyafioasciedssessment shall be

made by theurchasdpr deviations and omissions from the requirements of the Bidding Document. All
such deviations, omissions or reservations shall be dealt with in accordance with.XB2Clauses
1.5.10.31.5.10.41.5.11.11.5.11.21.5.11.31.5.18&)and1.5.15

Time Schedule

Time to complédorkgrom th€ommencemebate specified Article 3of the Contract Agreement

for determining time for compie&amorkis 6 (six) montrs (5 months for supplgnd delivery at

site of transformers with accessorieparesetc and 1 monththereafter foisupervision in
erection, testingand commissioningt site) Bids not meeting the above time schedule shall be
rejecteddowever,acredit will be given for earlier completion.

Specific additional criteria
Noadditioal criteriather than mentioned shall be considered

2. Qualification

2.1 Eligibility

Criteria Documents

Compliance Requirements

Joint Venture
Requirement Single Entit|All Partner{ Each At Least Subr_nlssmn
. One Requirements
Combined Partner
Partner
2.1.1 Eligibility Requirements
Requirement of document as| Must meet Not Not Not Required
ITB SulClausd..2 requiremel| applicable applicablg applicabld documents as pg
ITB SulClausd..2

22 Pending Litigation
Criteria Compliance Requirements Documents

Joint Venture Submissi
Requirement Single EntityAll Partner{  Each One Reliquri?:asr?gr?ts
Combined Partner | Partner
All pending litigation shalll Must meet Not Not Not Form LIT1
treated as resolved againsy requiremen applicablg applicablg applicablg
Bidder and so shall in tota| by itself or
represent more tHs0%opercent as partner t
of the Bidder past or
existing JV
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2.3 Financial Situation

Criteria Compliance Requirements Documents

Joint Venture Submission

Requirement Single Entity|All Partner{ Each One Requirement
Combined, Partner | Partner

2.3.1 HistoricaFinancial Performance

Submission of audited balance shee] Must meet Not Not Not Form FIN1
not required by |requiremer applicablg applicabli applicale with
country, other financial stater attachment

acceptable to tReirchaserfor the lag
(thre@ years to demonstrate the cu
soundness of the Biddersncial positi
and its paepective loAgrm profitabilifys
a mini mum, a Bid

as the difference between total assq
total liabilities should be positive.

\
2.3.2 Average Annual Turnover

Minimum average annual turnoves.| Must meet Not Not Not Form FIN2
58,5000,000.06alculateds total certifi§ requiremer applicablg applicabl{ applicable
payments receiveddantracts iprogres
or completedjthin thiast 3years

2.3.3 Financial Resources

Using Forms FINB and FIN4 in Sectiq Must meet Not Not Not Form FIN3
4 (Bidding Forms) the Bidder |requiremer applicablg applicabl{ applicablg
demonstrate access to, or availabi
financial resources such as liquid {
unencumbered real assets, lines of
and other financial means, other th
contractal advance payments to mee

(1) be following calibw requiremeRis.
26 10,00,000.0@nd

(2) the overall cash flow requiremen
this contract and its current

commitment.
2.4 Experience
Criteria Compliance Requirements Documents
Joint Venture o
Requirement Single Entity[| All Part o) Submission
q g Y armers | eachpartner _-nc_ |Requirement
Combined Partner
2.4.1 General Experience
Experience as manufacturer of Must meet Not Not Not Form
transformersf 132kV and above Indid requiremen| applicable| applicablg applicabl{ EXP-1
for at least the |&gfive) years prior to t
bid submission deadline
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2.4.2 SpecificExperience

The bidder must have desi¢ Must meet Not Not Not Form
manufactured; type tested, supplied { requiremen| applicable| applicablg applicabl{ EXP-2
20 (wenty Power Transformerd 32kV
and/or higher voltage class and of ¢
of at leastOMVA, which are in succe
operation for laBst three yearss on th
date of Bid opening. The bidder |
furnish a list of such works executeq
wi t h clientsod p 4
substantiate the requirement of this

(f Bidder is proposed to ap
subcontractor for supply of trans
accessories and equipment listed in
.25, he must also meet the requirem
that clause).

25  SubcontractdManufacturers

Subcontractors/manufacturers féolith&ing n@ items of supphust meet the following minimum
criteria, herein listed for that item. Failure to comply with this requirement will result in rejectior
subcontractonanufacturer

Item No Description of Item Minimum Criteria to Ineet

1 Tap changer The Bidder or if the Bidder is nahafacturesf listeo

5 Transformer Oil items hisuppliermust have designed, manufact
type tested, supplied listed equipment, which

3. 132 & 33 kV Bushings successful operation for at least three years as o

4 Buchholz Relay of bid opening. The bitdanufacturshould list suc
works executed to substantiate the requirethés’

5 Pressure Relief Device Clausaising~orm EXR.

6 Bushing Current Transformer

7 Nitrogen Fire Extinguishing &

Prevention system

8 Online H& Moisture monitoring
system

9 Maintenance free dehydrating
breather

10 AVR, IEC 61850 compliant

26  EquipmenFacilities
The Bidder must demonstrate that it has the key &gtapititestisted hereaftat their manufacturing
unit

SI.No. Equipmen& Facilities SubmissiorRequirements
1 Vapouphase dryirgystem Yes
2 Core Construction floor hayeidedifier plant | Declaration using Form FCT
3 Winding construction area is under positive p
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SI.No. Equipmen& Facilities SubmissiorRequirements
4 Vertical winding maclawailable.
5 NABL accreditation of testing laboratory
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Sectiond2

BiddingForms
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Section2 - Bidding Forms

This Section contains the forms which are to be completed by the Bidder and submitted as part of his

Bid.
Table of Forms
Letter Of TECNNICEIT. .........oooiiiiiiie et ereeee e e mmmmm s e e e e e e e e mne 22
(0= o o o =] o PP PPPPR 23
PriCe SCREAUIES ..o e ceeeee ettt ettt emmnen s eeeesseenneenne s s mmmmnnsseeen 24
Schedule Nai Supply d®®lants &quipment and Mandatory Spare Parts 25
Schedule N2- Installation and Other Ser{8iggervision BfetionandTesting &ommissioning
Services 27
Schedule N2A - Installation and Other Ser{ireggh& Insurance) 28
Schedule N8- Grand Summary 29
Schedule Né- Schedule of @dficient and Indices for Price Adjustment 30
5 FOrMOf Bi SECUIILY. ... iee ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 31
6 Contract EXeCUtIOIBCNEAUIE.............cooiiiii et emmee e 32
7 Proposed Subcontractors/Manufacturers for Major Items of Plant and Setrvices............... 33
8 [2]T0 [0 LTS @ TU = 111 o= L1 o] o PP 34
81 FormELIl: Bi dder 6s I nformation Sheet 34
82 Form LITPending Litigation 35
8.3FornIN- 1: Financial Situation 36
8.4 Form FIN2: Average Annual Turnover 37
85 Form FIN3: Financial Resources 38
8.6 Form FINt: Current Contract Commitments 39
8.7 Form EXP1: General Experience 40
8.8 Form EXP2: Specific Experience 41
8.9 FornFCTi 1: Facilities at Manufacturing Unit 42
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1 Letter of Technical Bid

[ Bidderés Letterhead]

We, the undersigned, declare that:

(@) We have examined and have no reservations to the Bidding Documents, including Addenda issue
accordance wittstructions to Bidders (ITB3

(b) We offer to design, manufacture, test, deliver, install, and commission in conformlty with the Bidc
Document the following Plant and Services: . ..............

(c) Our Bid caisting of the Technical Bid and the Price Bid shall be valid for a period of . . ... days fro
the date fixed for the bid submission deadline in accordance with the Bidding Documents, and it s
remain binding upon us and may be accepted abafordinhe expiration of that period
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2 Letter of Price Bid

[ Bidder s Letterhead]

We, the undersigned, declare that:

(). We have examined and have no reservations to the Bidding Document, including Addenda issue:
accordance with Instructions to Biddeds3I3B)

(ii). We offer to design, manufacture, test, deliver, install, and commission in conformity with the Bidc
Document the following Plant and Services: . .............. ;

(iii). The total price of owri8the sum of:
(iv). Di scount offered (if any) for (i) Supply éé¢

(v). Our bid shall be valid for a period of ............. days from the date fixed for the submission deadlin
accordance with the Bidding Documents, and it shailhdirgaipon us and may be accepted at
any time before the expiration of that period,;

(vi). If our bid is accepted, we commit to obtain a performance security in accordance with the Bidd
Document;

(vii). We understand that this bid, together with your wpitkerceticereof included in your notification
of award, shall constitute a binding contract between us, until a formal contract is prepared a
executed; and

(viii). We understand that you are not bound to accept the lowest evaluated bid or any oténer bid that you
receive.
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3 Price Schedules

PREAMBLE
General
1. The Price Schedules are divided into separate Schedules as follows:
Schedule No. 1: Plan®& Equipme(ihcluding Mandatopaf@ Parts)
Schedule N2. Installation and Other Servi&mervision in Erection and Testing &
Commissioning Services)
Schedule NoA2 Installation and Other Services (Freight & Insurance)
Schedule N8. Grand Summary
2. The Schedules do not generally give a full description of the plant to be supplied arzbthe services t
performed under each i@dders shall be deemed to have reRdrthasérBequirements and
other sections of the Bidding Document and reviewed the Drawings to ascertain the full scope of
requirements included in each item pliagtm fine rates and pri€les. entered rates and prices
shall be deemed to cover thee@yile as aforesaid, including overheads and profit.
3. If bidders are unclear or uncertain as to the scope of any item, they shall seek clarification in accord:z
withITB1.3.2orior to submitting their bid.
Pricing
4.  Prices shall be filled in indelible ink, and any alterations necessary due to errors, etc., shall be initiale
the Bidder.
As specified in the Bid Data Sheet and Gpeditibns of Contract, prices shall be fixed and firm for
the duration of the Contract.
5. Bid prices shall be quoted in the manner imdszdtedules.
As specified in the Bid Data Sheet and Special Conditions of Contract, prices skiaih therfixed and
the duration of the Contract, or prices shall be subject to adjustment in accordance with the correspor
Appendix (Price Adjustment) to the Contract Agreement.
Prices given in the Schedules against each item shall be for the scopatieeres loketailed in
Sectio3 (Purchasérs Re q u i reelare im the BiddiegrDocemest.
6. When requested by Bhwechasefor the purposes of making payments or part payments, valuing

variations or evaluating claims, or for such other purpdaeslaasineay reasonably require, the
Contractor shall providétirehasewith a breakdown of any composite or lummsuncliteled in
the Schedules.
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Schedule Ndi Supply d®?lants &quipment and Mandatory Spare Parts

Measuring Lo Total EXW Unit Sales & other Total
Unit Sl S Price including Taxes Total Sales| Price
Item Descriptiof®) Qty | Unit Price] UnitED | ED (including| Sales| Other Taxe§y and other | including
without | (including EC) Taxes if any Taxes all Taxes
any taxes EC} (specify)
1 2 3 4 5 6 7=4x(5+6] 8 9 10=4x(8 + 9 11=7 + 1d
1 | (a) Supply o#A0MVA13233kV three Phas No 6
PowefTransformer (without transforn
Oil)with all fittings and accessories
specified including cost of all routi
testsincluding loading and unloading ¢
site. ~ D).
(b) Transformer oil foaboveTransforme| Lot forone 6 Ob e
plus 10% extra. Transforme e/
2 | Supply of\; Fire prevention & extinguishif  No 6 'Qé ¢
systemas per claus8.28 Section3 <, ({C\
3 | Supply of Stainless steel QOil sampli Set 18 N
bottles (1 Litr. Capacity) as per claB2§ % 6@ ’%p(
Section3 & Syringes for Oil Sampling (() (S\(\ ((\
4 | SUPPLY OMANDATORY SPARES 7/ N7\
() HVBushing No 6 NN 7RA
(i) LVBushing No 6 v ,/X\, L'<<\
(i) NeutraBushing No 6 <KL
(iv) Magnetic ddvel gauge with low oil | Set 6 l
(v) Buchholz Relay complete with flog Set 6
contacts (Main tank)
(viy Local WTI complete with sensing Set 6
& contacts
(viiy Local i temperature indicator Set 6

contacts & sensing device
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Measuring Unit Prices Total EXW Unit Sales & other Total
Unit Price including Taxes Total Sales| Price
ltem Descriptiof®) Qty | Unit Price] UnitED | ED (including| Sales| Other Taxe§y and other | including
without | (including EC} Taxes if any Taxes all Taxes
any taxes EC) (specify)
1 2 3 4 5 6 7=4x(+6 8 9 10=4x(8 + 9 11=7 + 1(
(viii) Remot&VTI completeth three sets of No 6 ¢
20mA contacts ) O\
(ix) Remot@Tl completaith three sets of  No 6 “©, 7
20mA contacts '/3//\ AZ()A
(x) Pressure Relief device Set 6 S| A
(xi) Set of valves (complete set for]  Set 6 (@ \/CW
transformer) % <<'(\d’ 'Z,))
(xii) Breather assembly (one of each t Set 6
conservator and C))/L(TC ’ (C’ 6\0 (<<\ N
(xii) Remote tap position indicator No 6 D). Yo 1™
(xiv) Qil surge relay No 6 <Y/ "%\ ,7/3‘
(xv) Cooler Fan with Motor Nos 6 = <
TOTAL Columnand1@o be carried forward to Schedule N&Grand Summary N
Name of Bidd

Signature of Bidc

1Al amounts shall be in Rupees
2Use separate columns for each type of takétaxes applicable on the date prior to 7days of bid opening shall be shown here. If such taxes are not shoitvn here, ther
will beconsideed for all purposes that the EXW prices are inclusive of such taxes.
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Schedule N@ - Installation and Other Servi¢8sipervision oEredionandTesting &ommissioning

Serviceg
ltem Description Measuring Uni Qty. Unit Pricé Total Prick
1 2 Nh| 4 5 6=4x5
o N
1 | Supervision charges Brection " 7 6
Testing& Commissionirfgr 40 & z</)<>
MVA, 132/33 kV Power Transf

and accessories.

IR
TOTAL Columrgto be arried forward to S &\ ummary
o, <o &
% %
Ok
Signature g,érdc

1Al amounts shall be in Rupees.
2Prices shall be inclusive of all taxes as applicable
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Schedule N@A - Installation and Other ServidEseight& Insurance)

Measuring i i
ltem Descriptiof®) Unit Qty plrJi(r;l(la,t 4 | TotalPrice
1 2 3 4 5 6=4x5

1 |(a) 40 MVA, 132/33kV three Phase Pq No
Transformer (without transformer Qil) v
all fittings and accessories as specified

(b) Transformer oil faboveTransformeplus | Lot forone 6
10% extra. Transforme

2 | Supply ofN: Fire extinguishing & preventi No 6

systemas per claus8.28 Sectior3

3 | Supply ofStainless steel Oil sampling bottleg Set 18

Litr. Capacity) as per claud6 Sectior3

4 | SUPPLY OMANDATORY SPARES

(o]

() HV Bushing No 6

(i) LV kV Bushing No 6

(i)  NeutraBushing No 6

(iv) Magnetic oil level gauge with low oil le Set 6

(v) Buchholz Relay complete with floa Set¢ 6
contacts (Main tank) A D

(vi) Local WTI complete with sensing de| ‘Gev /"é
contacts /%\ ,(/)(

(vii) Local btemperature indicator with cont Set 6
sensing de\?ice <>O(, <%

viii) Remot®VTI completdth three sets e2@mA N

v contacts P OQO/ Q(:l\’yé}A

(x) Remot©T| completeith three setse2@mA|  No (6 ooy <
contacts A T

(x) Pressure Relief device Set A 0

(xij Set of valves (complete set for Set 6 ~ /AN (—<'(\
transformer) Y,

(i) Breather assembly (one of each tyj  Set 6 e
conservator and OLTC

(xiii) Remote tap position indicator No 6

(xiv) Oil surge relay No 6

(xv) Cooler Fan with Motor No 6

TOTAL Colum@ito be carried forward to Schedule N&Grand Summary

Name of Biddt
Signature of Bidc

1Allamounts shall be in Rupees.
2Prices shall be inclusive of all taxes as applicable
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Schedule N& - Grand Summary

Sclt‘lid“" Column N9 Title TOTAL
1 - Plant & Equipment and Mandators $paial
EXW with ED)
Plant & Equipment and Mandatory $paral
1 10
Sales gnd other Taxes)
5 6 Ins IIand Other Sen@gsefvision in
Er n &nbkesting & Conwsioning Serviges
oA 6 Instaﬂ?@n Kﬂ%)ther Senfremht &
/4

Insura

GRAND TOTAt be c (;/ Q{\Wa'l%»;b L ettePoiceBid
%o &% %@

A
e
40@07’% %

Signature of Bidder
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Schedule Nat - Schedule of Cefficient and Indices for Price Adjustment

Coefficient Source of Index Value on stated dates
Scope of Index Title/ Definition
a =
= N \
c=
d= \
etc. -

e Bid closing date.

Notes: 1.Thebase date shall be the date thirty (3
i cific reference to the items of Price Schedules.

2. Ceefficient and indices shall bef@%
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5 Form oBid Security

Bank Guarantee
(To be stamped in accordanc&taitip Act)
(The nodudicial Stamp Paper should be in the name of issuing Bank)

................................... Bankds Name, and Addr es.s....of....l.s.s.ui ng

We have been informed that name ofhe Bidder. . . .(hereinafter called "the Bidder") has submitted
to you its bid dated . . . . . hereifafteralled "the Bid") for the execution of . .name .af contract
...... under Invitation for Bids No. .. (.i.it.he | FBO) .

Furthermore, we understand that, according to your conditions, bids must be supported by a bid guarant

At the request of the Bidder, wename .of Bank . . .hereby irrevocably undertake to pay you any sum
or sums not exceeding in total an amount of . .amount in figures. .. .. ... (....amountin

words. ... ... gpon receipt by us of your first demand in writing addnngoamitten statement stating
that the Bidder is in breach of its obligation(s) under the bid conditions, because the Bidder:

(a) has withdrawn its Bid during the period of bid validity specified by the Bidder in the Form of Bid; or

(b) does not accept theearrt i on of errors in accordance with
| TBO) ; or

(c) having been notified of the acceptance of its Bidrchasetduring the period of bid validity, (i) fails
or refuses to execute the Contract Agreem)fat|oofirefuses to furnish the Performance Security,
in accordance with the ITB.

This guarantee will expire: (a) if the Bidder is the successful Bidder, upon our receipt of copies of the Cot
Agreement signed by the Bidder and the performapdgsseclito you upon the instruction of the Bidder;

and (b) if the Bidder is not the successful Bidder, upon the earlier of (i) our receipt of a copy your notific
to the Bidder of the name of the successful Bidder; oe{ghtwentyafterthex pi r at i on of t F
bid.

Consequently, any demand for payment under this guarantee must be received by us at the office on or k
that date.

........... Bankds seal and..authorized signature(s)

Note: Alltalicized text is for use in preparing this form and shall be deleted from the final document
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6 Contract ExecutioBchedule

The Bidder shall indicate here his proposedr&triExecutio®chedule if the contract is awarded to
him.The Construction Schedule shall match with the time for completion specified.
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7 Proposed Subcontractors/Manufacturers for Major Items of Plant and Services

The following Subcontractors and/or manufacturers are proposed for carrying outféeditiessn of the
indicted.Bidders are free to propose more than one for each item

Major Items of Plant and Services Proposed Subcontractors/Manufacturers | Nationality
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8 Bidders Qualification
To establish its qualifications to perform the contract in accofggaceliwith of ITBvaluation and
Qualification Criteria) the Bidder shall provide the information requested in the corresponding Information S
included hereunder

81 Form ELi1 ; Bi dderds I nformation Sheet

Bi dder6s I nformati on

Bi d degal Game

Bi d dceunty ef
constitution

Bi dder ds vy
constitution

Bi dder ds |
country of constitution

Bi dder s a
representative
(name, address, teleph

numbers, fax numbers,
mail address)

Attached are copies of the following original documents.

C 1. Incase of single efflitydocumentsn accordance with 1TB1

C 2. Incase of single entity/firm, documents, in accordante2vidth ITB
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8.2 Form LIF Pending Litigation

Each Bidder must fill in this form

Pending Litigation

Criteria)

C [INo pending litigation in accordance with Criteria 2{2peidix 2 of IT@valuation and
Qualification Criteria)

C Pending litigation in accordance with Criteria 2ppdndix 2 of ITEvaluation and Qualificatio

Value of
Value of Pending
Year Matter in Dispute Pending | Claimasa
Claimin | Percentage
Rupees of Net
Worth

Supply o80MVA, 132/33 kV Power Transformers and Related Services
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8.3FormFIN- 1: Financial Situation

Each Bidder must fill in this form

Financial Data for Previous 3 YeRripee$

Year 1: Year 2: Year 3:

Information from Balance Sheet

Total Assets

Total Liabilities

NetWorth

Current Assets

Current Liabilities

Information from Income Statement

Total Revenues

Profits Before Taxes

Profits After Taxes

C Attached are copies of financial statements (balance sheets including all reiaEzhm®&tatemen
for the last three years, as indicated above, complying with the following conditions.

1 All such documents reflect the financial situation of the Bidder or partner to a JV, and n
companies.

Historic financial statemenitst be audited by a certified accountant.
Historic financial statements must be complete, including all notes to the financial statem

Historic financial statements must correspond to accounting periods already completed
statementsifpartial periods shall be requested or accepted).
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8.4  Form FIN2: Average Annual Turnover

Each Bidder must fill in this form

Annual Turnover Data for the Last 3 Years

Amount

Year (Rupees)

Average Annual Turnov

The informatisnpplied should be the Annual Turnover of the Bidder in terms of the amounts billed to client
each year for contracts in progress or completed
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8.5 Form FINN3: Financial Resources

Specify proposed sources of financing, such as liquid assets, unencumbered real assets, lines of credit, a
financial means, net of current commitments, available to meet the total construction cash flow demands c
subject contract or contraeiadicated idppendix 2 of ITEEvaluation and Qualification Criteria)

Financial Resources

No. Source of financing Amount (Rupegs

1
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8.6 Form FIN4: Current Contract Commitments

Bidders should provide information cartegit commitments on all contracts that have been awarded, or for
which a letter of intent or acceptance has been received, or for contracts approaching completion, but for
unqualified, full completion certificate has yet to be issued.

Current ©ntract Commitments

Value of , Average Monthly
No Purchases s Outstanding (:Eosrimlzi(ie:n Invoicing Over Lag
Name of Contract Contact Address, Tel Work Dgte Six Months
Fax [Rupeed [Rgmonth)]
1
2
3
4
5
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8.7 Form EXB1: General Experience

Each Bidder must fill in this form

General Experience

Starting
Month
Year

Ending
Month
Year

Years

Contract Identification and Name
Name and Addressfirchaser

Brief Description of the Works Executed by {

Bidder

Roleof Bidder

Supply o80MVA, 132/33 kV Power Transformers and Related Services
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8.8 Form EXB2: Specific Experience

Fill up one (1) form per contract.

Contract of Similar Size and Nature

Contract

Contract No. . . .of. ... .. Identification

Award Date Completion Date
Role inContract C Contractor C Subcontractor
Total Contract Amount (Rupees)

If partner in a JV
subcontractor, speci
participation of total contrg
amount

Percent of Total Amount

Purchaséb s Na me
Address
Telephone/Fax Number
E-mail

Description of the similarity in accordance with Criterid23b2Section 3

1. Capacity Nosof transforme
supplied

2. Date of commissioning.

Attached are copies of the following original documents.
C 1. Type Test Certificates

C 2. Recent performamegtificates
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8.9 FormFCTd1: Facilities at Manufacturing Unit

SI No

Shop Floor Equipped with

Requirement

Declaration by the Bidd

1.0

Whether Core Construction f
have dénumidifier plant

Must have facility

Declaration shalldpecific

2.0 Whether Vertical winding - Declaration shall be spec
o . Must have facility
machine is available.
3.0 Whether winding constructior - Declaration shall be spec
: e Must have facikty
area is under positive pressu
4.0 Core lamination cutting facilit i
inrhouse or out source
5.0 Whether Vapour Phase dryin . Declaration shall be sped
L . Must have facility
facilities are available
6.0 WhetheTesting Lab has NAB - Declaration shall be sped
o Must have facilty
accreditation
7.0 Whether testing laboratory is

acoustically shielded
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Section3

Purchas r 60s Requirements
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Section3-Purchag r 0 s Reqgui r emer
This Section contains the Specification, the Dravaungpleamentary information that describe the Works

to be procured.
Table of Contents

3.0 SCOPEOTVMOTKS ... et erre et mmmmm ettt e e e e e e e mmmnnn e e e e e e e b e e e e e e 45
1 70t R = 11 Ko 11,2 1= = | S 45
3.2 ContractaoInformHMSEIFUIlY...........coooo i 45
ICTRC TS < oV o= & o o Vo 1110 L= OO PRRRPP 45
3.4 ConformitwithindiarBectricitjrules& AherLocalRegulations...............coovviiiimmmeeeieeeieeeeiieiie 45.
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3.8 Liquidate®amagesind RejectidarEXCESSIVROSSES. .......covvvvvvvviiieriieeeeeeeeeeeeeeeeeeenvenessmeeneeseeess il
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3.13 Internal BEarthing..........ceeeiiiiiiiiceeeee et sttt e e mmnnnn e e e e e mmman s 55
.14 INSUIATINGIL.....ceeeieeiei ettt mmmmme ettt e e e e e e s s e et e e e e e mmmnnn e e e e e as 56
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3.0

3.1

3.1.1.
3.1.2.

3.2.

3.2.1.

3.2.2.

3.3.

3.3.1.

3.4.
3.4.1.

Section3

Purchasr 6s Requirements

Scopeof Works
Thebrief descriptionsebpe diVorks covered under this Bidding Dosuimerished below:

a) Design and manufacturveinumbes of 13233 kV 40 MVAPowerTransformer, testing at
manufacturer 6s wabsubstatipn siéth all@adcessopemndataryespares e r y
& special todk#tsunloading at ste

b) Supervision afegtiontesting at site and commissioning fafrtreans
(). Contractor will be required to arrange all equipfmennloadingt site
(ii). Itis also responsibility of the Contractor to obtain any road permits and any other permits or
licenses to execute the works.
Bill of Materials
The Bill of Quantitiesfisrnished in Schedule 8ld, 2 2Aof Sectiori 2.

The items mentioned in these Schedules shall only be used while quoting the bid prices. If any item
which is not specifically mentionedhese Scheduldsut required to complete the works as per
Specification shall deemed to be included in any of the items of these schedules. No modifications/
additions/ deletions shall be made by the bidder to the items and quantities given in these
schedules.

Contractorto InformHmselfFully

The contractor should ensure that he has examined the Specifications and Schedules as brought ot
Section as well as other Sections of The Bidding document and has satisfied himself as to all the co
and circumstarscaffecting the contract price and fixed his price according to his own views on th
matters and acknowledge that no additional allowances except as otherwise provided therein will be

ThePurchaseshall not be responsible for any misunderstanding or incorrect information obtained b
contractor other than information given to the contractor in WRilirctpdosethe
ServiceConditions

The plant and materials supplied shall be suitabtatifom apder the following climatic and other
conditions:

a) Peak ambient day temperature in still air :45C
b)  Minimum night temperatures :0C
c) Referace ambient day temperature :45C
d) Relative HumidijMaximum : 100 %
b)Minimum 110 %
e) Altitude : Below1000 M above MSL
f) Maximum wind pressure :As per IS: 802 latest code.
g)  Seismitntensity : ZONEV as per 1S 1893.

Conformitywith IndianElectricityRules& QherLocalRegulations

The Contractor shall note that all substation works shall t@rptestiginovisions of Indian Electricity
Rules and with any other regulations. Local authorities concerned in the administration of the rul
regulation relating to such works shall be consulted, if necessary, about the rules and ydgeilations tha
applicable.
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3.4.2.

3.4.3.

3.5.

3.5.1.

3.5.2.

3.6.

3.6.1.

3.6.2.

3.6.3.

3.6.4.
3.6.5.

3.6.6.

3.7.
3.7.1.

The Contractor shall also comply with the Minimum Wages Act 1948 and the payment of Wages Act
the Government of India and State of Assam) and the rules made there under in respect of any emp
workman employed or engadaichigyr his Stontractor.

All registration and statutory inspection fees, if any, in respect of his work pursuant to this Contract st
the account of the Contractor.

Co nt r aRequicemdnts

The Contractor should be in possession of a valid E.H.\Cdigetrickicenceand Electrical
Supervisory Licemssued by the Chief Electrical Inspector, Govt. of Assam, as per the provision of Law
attested copy of the aforementioned eshbe handed over to the Owner for his record prior to handing,
taking over of sites.

All the works shall also be inspected by the Chief Electrical Inspector, Govt. of Assam or his autl
representatives. It is the responsibility of the Coobtitopteequisite commissioning clearance of any
equipment from the said Inspectorate. The Contractor will pay necessary fees to the Inspectorate, whi

levy.

TypeTestReportsThis clause has reference to bid document Clause 1.1, App#diR, Section
1, 6Evaluation and Qualification Criteriabo

Materialswhich have never been tested for critical performance, shall not be accepted. In such cases,
a promise or agreement by a bidder to have the equipment tested after award of a nontract is
acceptable.

All Bids must be accompanied by the Type Test Certificataseobloffered (refer Clause6.5
below). Such type test certificates shall be acceptable-only if

(a) Tests are conducted in an independent and well known testing labaratory,

() Tests are conduct ed imIntnes nasef (iqtbet laboragorynsist o w n
have 1SO 9000 (or its equivalent) series certification; and (ii) tests have been witnessed by
technically qualified representativegaflierpurchasefindian Transmission Utilites)

Test reports to be acceptable must be related direntietdalbéfered. Test reports for higher class of
equipmerdre acceptable with commitment to perform the type tests free of any charge on the part
equipment(s) after the award ofatontra

Type Test Reports older than five (5) years on the date of Technical bid opening shall not be acceptec
Full Type Test Reports of at least the following equipment must be submitted along with the Bid:

1. 13283 kVAOMVA PowerFransformer.

2. Tap Changer

3. Transformer Oil

4. Bushings

5. Buchholz Relay

6. Pressure Relief Device

7. Bushing Current Transformer

8. Oil Surge Relay

9. AVR Relay
This clause has reference to bid document Clays&phddix? of ITBSectiodl, 6 Eval uati o
Qualification Criteria0.

GuaranteedechnicalParticulars

The Guaranteed Technical Particulars of the various items shall be furnished by the Bidders in the pr
Schedule@nnexuré, attached at end of this Spaiitnthe Technical Bid. The Bidder shall also furnish
any other information's as in their opinion is needed to give full description and details to judge the
offered by them.
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3.7.2.

3.8.

3.8.1.

3.8.2.

3.8.3.

3.8.4.

3.9.
3.9.1.

The data furnished in Guaranteed Technical Particulars shoufdure tremakimum value (as per the
requirement of the specification) required. A Bidder may guarantee a value more stringent the
specification requirement. However, for testing purpose or from performance point of view, the mate
be considergeérformed successfully if it achieves the minimum/maximum value required as per the tec
specification. No preference what so ever shall be given to the bidder offering better/more stringen
than those required as per specification execgtiatdtcotherwise.

LiquidatedDdamagesand Rejectiofor ExcessiveLosses

The ndoad loss, load loss and auxiliary losses (cooler loss) as well as total losses shall be guaranteec
penalty for each transfosuoigect t€lause3.22.12For the purpose of penalty computation, the test figures
of the ntbad and the total losses of each transformer will bevatmibaredrresponding guaranteed
figures.

The ndoadlossesload logsand auxiliafgsses shall not exceed the values specified in the
TechnicdData SheetC(ause3.23. No positive tolerance on+uad loss, load loss and
auxiliary losses as well as total losgals beallowed Any change in the figures assigned for
transformer losses will not be permitted after openangpef/aidation will be carried out on

the basis of information made available at the time of bid opening. Bid with higher losses as
provided in the Technical Data Sheet, bid will be treated@snsive

Penalties will be applicable if any moesotest loss figures dbad loss, auxiliary loss and total losses
exceed the corresponding guaranteed figures. The penalties will be calcutatedets tialieiarmer

(@) For Ndoad loss, Penalty (fapees) ={Wi (t) Wi (g)} R1.

(b) Forloadoss, Penalty (in rupees) = {WTt)oWi (Howa® WI (g)} )R2
(c) Forauxiliary loss, Penalty fiapees) ={Wa (f) Wa (g)} R3

Where,

WT (t) = Total loss (test value) in kW.

WT (g) = Total loss (guaranteed value) in kW.

Wi (t) = Nlmad loss (tegalue) in kW.

Wi (g) = Nlwad loss (guaranteed value) in kW.

Wa (t) = Auxiliary loss (test value) in KW.

Wa (g) = Auxiliary loss (guaranteed value) in kW.
W1 (g) = Load loss (guaranteed value] @dpfyer loss )
R1 =RgZ, 21,118

R2 =RS80, 216

R3 =RS88, 447

The loss figures (both guaranteed & test) for the purpose of this clause shall be at rated frequen
voltage and at principal tap and 75° C.
Standards

The Transformer and associated accessories shall confatesttissnes of the standards as given
below, except to the extent explicitly mentioned in this specification.

(). CBIP manual on Transformers :Publication 84.7
(ii). Power Transformers [1S:202BEC 60076
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(iii). Fittings and accessories for power transformers 11S:3639

(iv). Insulating oils for transformers and switchgears :1S:33BEC 60296
(v). Bushings for alternating voltages above 1000 V [1S:2099EC 60137
(vi). Gas operated relays 1S:837

(vii). Code of practice for installation and maintétranséormers  :1S:10028
(viii).Guide for loadiafjoil immersed transformers :1S:6600EC 60354
(ix). Industrial cooling fans. 1S: 6272

(x). Colours for ready mix paints. 1S: 5

3.10.  TechnicalSpecificatiorof PowerTransformes
3.10.1. GeneraDperatindRequirements

3.10.1.1.Except where otherwise specified or implied herein, the transformers shall comply with the latest
edition of Indian Standard 2026 (hereinafter referred to as "IS") and IEC 60076.

3.10.1.2.The Power transformer shall have core type consfsbaseno8 immersed and should be
suitable for outdoor service in hbtamd, tropical climate

3.10.1.3.Transformers shall be capable of operating under natural cooledtodhditipecified load. The
forced cooling equipment shall come into operatiset lmpmiacts of winding temperature indicator
and the transformersberate as a forced cooling unit as@idhkg shall be so designed that during
total failure of power supply to cooling fans, the transformer shall be able to operate at full load for
ten (10) minutes without the calculated windingdmpspature exceedind.T@#@nsformefited
with two coolers, each capable of dissipating 50 per cent of the loss at continuous maximum rating,
capable of operating for 20 minutes in the event of failure of one cooler withoutitidéngathmilated w
spot temperature exceeding Q5@ continuous max rating. The contractor shall submit supporting
calculations for the abovedorhasér approval.

3.10.1.4.The transformers shall be capable of being operated, withontaagniggping at the rsiéanith
voltage variation of () 10% corresponding to the voltage of the tapping.

3.10.1.5.Subject t€lauseld.11.7the maximum flux density in any part of the core and yokes, of each transform
at normal voltage and frequency shall be such that the flux derdibgie cvedition as@ause
3.10.1.8hall not exceed 1.9 Tesla

3.10.1.6.The transformers and all its accessories shall be designed to withstand without injury, the ther
mechanical effects of any external short circuitrid ehghaat circuits at the terminals of any
winding of values and duration specifi2d2d6T8e thermal ability to withstand short circuit
shall be demonstrated by calculation.

3.10.1.7.The transformer shall be suitable for continuous operation wittafierenty3% from normal 50
Hz Combined voltage and frequency variation should nibeaatee/f ratio by 10%.

3.10.1.8.Radio Interference and Noise Level:

(). The transformers shall be designed with particular attention to the suppressimitagdarmonic
especially the third and fifth so as to minimize interference with communication circuit.

(ii). Transformer noise level, when energized at normal voltage and frequency shall not be
than 5 decibels above the NEMA Standard Pubktation TR

3.10.1.9.The trarfsrmers shall be capable of being loaded in accord&6&0MEC 600767. There shall
be no limitation imposed by bushings, tap changers etc. or any other associated equipment.

3.10.1.10ransformers shall withstand, without injurious heating, cagwized fvetjuency fluctuatwich
produce the following over fluxing conditions:

125% for iLminute
140% for bseconds
3.10.1.1TThe maximum current density in any winding shall not exceed 250A/sg.cm.
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3.10.1.1Z'he transformers shall be designed with pattgatitam to the suppression of harmonic voltage,
especially the third and fifth, so as to eliminate wave form distortion and from any possibility
frequency disturbances, inductive effect or of circulating currents between the neutral po
diferent transforming stations reaching such a magnitude so as to cause interference
communication circuits. For achieving this suppression of harmonics, delta connected stal
winding should be avoided.

3.10.1.13he center of gravity of the assembléartna@ns shall be low and as near to the vertical center
line as possible. The transformer shall be stable with or without oil. If the center of gra
eccentric relating to track either with or without oil, its location shall be shown on the c
drawing.

3.10.1.14As Assam is under Seismic-¥pnémost care shall be taken while in mechanical design to
withstand both lateral and longitude force develop during Earth Quake. The conservator tal
have separate mounting structure instead of fittédsoeszaky anti vibration measures shall
be taken for main tank, core and winding etc. and the detail calculation shall be submitted
engineering for approval.

3.10.2. General Construction Requirements

3.10.2.1.All material used shall be of the best quality anassfrif@stsuitable for working under the conditions
specified and shall withstand the variations of temperatures and atmospheric conditions arising
working conditions without undue distortion or deterioration or the setting up of ungugsstresses in a
and also without affectingtifemgth and suitability of the various parts for the work which they have
perform.

3.10.2.2.The transformer and accessories shall be designed to facilitate operation, inspection, maintenan
repairs. All apparashsall also be designed to ensure satisfactory operation under such sudden variati
of load and voltage as may be met with undercarmtkings on the system, including those due to
short circuits.

3.10.2.3.Similar parts, particularly removable ones,isteattiiengeable

3.10.2.4.All outdoor apparatus, including bushing insulators with their mountiegigrethlbbeas to avoid
pocket in which water can collect.

3.10.2.5.Internal design of transformer shall ensure that air/gas is not trapped in any location.

3.10.2.6.Means &l be provided for the easy lubrication of all bearings and wheref aegessary
mechanism or moving part, that is not oil immersed.

3.10.2.7.Intank on load tap changers shall be located such that the space aboswitch diventéer will be
free ointer connecting pipes etc. for lifting the diverter sarnicspettion and maintenance purposes.

3.10.3. GalvanizingGalvanising where specified shall be applied \ighedptocess or by electro
galvanising process and for all parts other than steel wires shall consist of a thickness c
coating equivalent to not less than 610 gm of zinc per squarefacse bé zinc coating
shall be smooth, clean and of uniform thickness and free from defects. The preparati
galvanising and the galvanising itself shall not adversely affect the mechanical properties
coated material. The quality will béskstdlby tests as per IS: 2633.

All drilling, punching, cutting, bending and welding of parts shall be cafhpletsdstzaid
be removed before the galvanizing process is applied.

Galvanizing of wires shall be applied bydippdmbiprocess astthll meet thequirements
of the relevant Indian Standard. The zinc coating shall be smoothpuciéameatiickhess
and free from defects. The preparation for galvanizing itselidsieaiehotaffect the
mechanical properties of the wire.

Surfaces which are in contact with oil shall not be electro/galdamisadlated.
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3.10.4.

3.10.5.

Bolts and NutsSteel bolts and nuts exposed to atmosphere shall be of following material :

U Size 12 mm or belostainless steel
U Above 12 mivsteel with suitalfileish like electro galvanised with passivation.

All nuts, bolts and pins shall be locked in position with the exception of tindise taresfuamer,
under gasket pressure.

All bolts, nuts and washers exposed to atmosphere and in coAiacbwihm®mwhich carry current
shall be of phosphor bronze.

Bolts and nuts shall not be less than 8 mm in diameter except when widtfteramirzdils.

If bolts and nuts are placed so that they are inaccessible by mearspahoedinaable special
spanners shall be provided by the supplier.

Cleaning and Paintinghesurface treatmepaintindinishindetails for transformer main tank, pipes,
conservator tank, radiator, control cabinet/ mdomskédlbiigstorage tank etc. shall be as given below.
The detailed painting procedure shall also be submitted along with the bid which shall be finalized
award of the contract. The quality of paint such that its colour should not fadphdwsendryaygour
process and shall be able to withstand temperaturé@p to 120

Surface Primer coat Intermediate Finish coat | Total dry filf Color shade
preparation undercoat thickness(D
FT)
Main tank pip{ Shot blas| Epoxy base zif Epoxy high buil Aliphatic Minimum | RAL 7035
conservator cleaning S{ primer(30- 40| Micaceo us ird polyurethane 150um
tank ,oil storagq 2 %2 * pm) oxide (HBMI{ (minimum
tank etc. (extern 75um) 50um)
surfaces)
Main tank, Pipq Shot Blast| Hot oitesistant - - Minimum | Glossy white
(above 80 NB| cleaningSa| noncorrosive 3Qum forpaint
conservator tan 2% varnish opaint
oil storage tar orepoxy
etc. (Interng
surfaces)
Radiatofexterna] Chemical/ | Epoxy base| Epoxypase PU pain] Minimum | Matching
surfaces) Shot Blast| Zincprimer (30| Zinc primer (3G | (Minimum 100pm shade 0
cleaningsa | 40um) 4Qum) 5Quim) tank/different
2Y5* shade
aesthetically
matching to
tank
3.10.6. Labels:
Labels shall be provided for all apparatus such as relays, switches, fusegngootddivéal in
marshalling kiosks
Descriptive labels for mounting indoors or inside cubicles and kiosks shall be of material that will
permanence of the lettering. A matt or satin finish shall be provided to avoid dazzle from reflecte
Labels mounted dark surfaces shall have Witering on a black background. Danger notices shall
have red lettering on a white background.
All plates shall be edanrodible material.
Labels shall be attached to panels with brass screws or with stainlesoatesdescawbe stuck
with suitable adhesive also.
3.10.7. Transformer Tank

3.10.7.1.All transformer reactor tanks should generally be of conventional typewgh taplcooely
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3.10.7.2.The transformankand coveshall be of welded construction and fabricatéghfgradiew carbon
steel of adequate thickness. Unless otherwise approved, metal plate, bar and seitiioskdtyr fabrica
comply with IS 2062.

3.10.7.3.All seams and those joints not required to be opened at site shall be factory welded, arld wherever |
they shall be double welded. After completion of tank and before painting, dye penetration test s
carried out on welded parts of jacking bosses, lifting lugs and all load bearing members.

3.10.7.4.Tank stiffeners shall be provided for general riglibsesstthll be designed to prevent retention of
water.

3.10.7.5.Eachtank shall be provided with:

(). Four symmetrically placed lifting lugs shall be provided so that it will be possible to lift the cor
transformer when filled with oil without structurabdamyguget of the transformer. The factor of
safety at any one point shall not be less than 2. The lifting lugs shall be so arranged and locate
be accessible for use when the transformer is loaded on the transport vehicle.

(ii). A minimum of four jackiads in accessible position to enable the transformer complete with oil 1
be raised or lowered using hydraulic jacks. Each jacking pad shall be designed to support w
adequate factor of safety for at least half of the total mass of thelkeansftrraiafiowing in
addition for maximum possible misalignment of the jacking force to the center of the working st

(ii). Suitable haulage holes shall be provided.

3.10.7.6.The base of each tank shall be so designed that it shall be possible to ratv&dhsfoomgd unit
by skidding in any direction without injury when using plates or rails.

3.10.7.7.The main tank body excludinghtapying compartments, radiators and cooldés chpdible of
withstanding vacuum gbedow:

i Vacuum Gauge: 100.64 KN/m2nmeaf Hg)

3.10.7.8.The transformer conservatosktetibe equipped wititellhencaeed not be designed for full vacuum
but a vacuutight valve should be provided in the Buchholz reapgigen.

3.10.7.9.Two earthing terminals capable of carrying fodsiteednifi lower voltage, short circuit current of the
transformer. Provision shall be made at positions close to each of the bottom two corners of the t
bolting the earthing terminals to the tank structure to suit local conditions. arttei roip sigmiviads
shall be as per IS 36Bart 3 (Fittings and accessories for Power Transformers Part 3: Earth Termina

3.10.8. Tank Cover

3.10.8.1.The transformer top shall be provided with a detachable tank cover with bolted flanged gask
Lifting lugs shhk provided for removing the cover. The surface of the cover shall be suite
sloped so that it does not retain rainwater.

3.10.8.2.Thetransforméank coveand its accessorg®ll be designed to prevent retention of rain water and shall
not distort wherelift The internal surface of the top cover shall be shaped to ensure efficient collec
and direction of free gas to the Buchholz Relay.

3.10.8.3.At least two adequately sized inspection openings one at each end of the tank, shall be provided f
access to khings and earth connections. The inspection covers shall not weigh more than 25 kg. Ha
shall be provided on the inspection cover to facilitate lifting.

3.10.8.4.The tank covers shall be fitted with pockets at the position of maximum oil temperature at ma:
continuous rating for bulbs of oil and winding temperature indicators. It shall be possible to remov
bulbs without lowering the oil in the tank. The thermometer shall be fitted with a captive screw to |
the ingress of water.

3.10.8.5.Bushing turretspvers of inspection openings, thermometer pockets etc. shall be designed to pre
ingress of water into or leakage of oil from the tank.

3.10.8.6.All bolted connections shall be fitted with weather proof, hot oil resistant, resilient gasket in betw:
complee oil tightness. If gasket is compressible, metallic stops/other suitable means shall be provit
prevent ov@ompression.
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All gasket joints shall be designed, manufactured and assembled iz endead land maintenance
free operation. Gropwavided to accommodate round nitrile rubber cord for rectangular openings shal
milled. Details of all gasket joints shall be submitted for approval.
3.10.8.7.The transformer shall be provided with a 100 mm aroetielapigie flange with bbleekinglate,
gasket and shall be fitted at the highest point of the transformer tank for maintaining vacuum in the

3.10.9. Axles and Wheels

3.10.9.1.The transformer shall be mounted on rollers.

3.10.9.2.The roller mounted transformers are to be provided witldiflecgauabheels and axles. This set of
wheels and axles shall be suitable for fixing to the under carriage of transformer to facilitate its mo
on rail track. Suitable locking arrangement along with foundation bolts shall be provided for the wt
prevenaccidental movement of transformer.

3.10.9.3.The rail track gauge shall be 1676 mm.

3.10.10. Foundation and Anti Earthquake Clamping Device

3.10.10.7o prevent transformer movement during earthquake, suitable clampingedprovideireiking
the transformer to the foundation.

3.11. Core (Magnetic Circuit)

3.11.1. The magnetic circuit shall be constructed from high grade colageitigdgnain oriented
silicon steel laminatioRlld8 grade steel of ZDKH class of material of thicknesthéass
0.23 mm.

3.11.2. The primary core material is only to be used. The bidder should offer the core for inspecti
approval by the purchaser or third party Inspection Agency during the manufacturing ¢
Bidderds <call not i ce ahiedrwithtthe dollowingrdpcansest ass h
applicable as a proof towards use of Prime Core material.

(a) Invoice of supplier,

Mi I I 6s test certificate.
(c) Packing list,

(d) Bill of loading,

(e) Bill of entry certificate to custom

Core material should be directly procurealttiemnthe manufacturer or their accredited
marketing organisation of repute and not through any agent.

Biddes shouldhave in house numeric controlled Core cutting facility for better control of qui
and also to avoid any mixing of Prime Core material with seconds materials. Core cutting m
number and drawings are to be furnished.

3.11.3. The documents, as mentionedsaglaiuse3.11.2hould be submitted to AEGCL, once the
core materials are landed in their works. AEGCL may depute representtitve Ttreinspec
following documents are to be made available for scrutiny during inspection.

a) Purchase order No. & Date.

b) No. of packed coils with package Nos.

c) Gross weight.

d) Net weight

e) Port of loading.

f) Port of discharge.

g) Name of the ocean vessel.

h)  Grade and thiclaseof core material.

i) Any other information, as mentioned on the body djijsacked c

Supply oB0MVA, 132/33 kV Power Transformers and Related Services Assam Electricity Grid Corp. Ltd.



Secton3Empl oyer 6s Requirements 53

3.11.4.

3.11.5.

3.11.6.

3.11.7.

3.11.8.

3.11.9.

3.11.10.

3.11.11.

3.11.12.
3.11.13.
3.11.14.
3.11.15.

3.11.16.

3.11.17.

3.11.18.

3.11.19.

3.11.20.

3.11.21.

3.11.22.

3.12.

3.12.1.
3.12.1.1.

The laminations shall be free of all burrs and sharp projections. Each sheet shall have an ins
coating resistant to the action of hot oil.

The insulation strucforghe core to bolts and core to clamp plates shall be such as to withstand a volt
of 2000 V for one minute.

The Transformer shall QI TLESS8ore design. The Bidders will furnish documentary evidence with
proof of their experience and perforimaacé type of design.

The transformer shall be designed in such a way that the maximum flux density in any part of the c
yoke at rated M.V.A, rated frequendy)Bddatedvoltage shall not exceed 1.6 Tesla. The tenderer
shall establish thisdalculation as per given format.

Successful Bidder shall furnish calculation towards maximum peak value of mslreetizamy in
and shall justify that the transformer will not trip due to this during initial charging and subsequent cl

Thecompleted core and coil shall be so assembled that the axis and the plane of the outer surface
core stack shall not deviate from the vertical plane by more than 25 mm.

All steel sections used for supporting the core shall be thoroughhpkstedr sliadcutting, drilling
and welding.

Thefinally assembled core with all the clamping structures shall be free from deformation and sh
vibrate during operation.

The core clamping structure shall be designed to minimize eddy current loss.

The framework and clamping arrangements shall be securely earthed.

The core shall be carefully assembled and rigidly clamped to ensure adequate mechanical streng

Oil ducts shall be provided where necessary to ensure adequate cooling. The wettiimgjstructure
insulation shall not obstruct the free flow of oil through such ducts.

The design of magnetic circuit shall be such as to avoid static discharges, development of short
paths within itself or to the earthed clamping structure amdgfrihakicomponent at right angle to

the plane of the lamination which may cause local heating. The supporting frame work of the core
be so designed as to avoid the presence of pockets which would prevent complete emptying of tl
through tharain valve or cause trapping of air during filling.

The construction is to be of “cored type. TI
core and coil assembly. The core and coil assembly shall be so fixed in thiegavik troatastatir
during transport or short circuits.

The oxide/silicate coating given on the core shall be adequate, however, laminations can be insul
the manufacturers if considered necessary.

In the core building, the laminations are tadedaadmpting Stap process.

Where the magnetic circuit is divided into pockets by cooling ducts parallel to the planes of lamina
by insulating material above 0.25 mm thick, tinned copper tip bridging pieces shall be inserted to n
electgal continuity between pockets.

All parts of the cores shall be of robust design capable of withstanding any shocks to which they |
subjected during lifting, transport, installation and service.

Adequate provision shall be made to prevent motrenoene @nd winding relative to the tank during
transport and installation or while in service.

WINDING

General
The current density in any part of the windings shall not exceed 250 Amps/Sqg. Cm.
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3.12.1.2. All windings shall be made of electrolytic high carmpmivand shall be fully insulated as
defined in IS: 2026. All neutral points shall be insulated for the voltage specified in 1S: 202
winding shall be so designed that all coil assemblies of identical voltage, rating sha
interchangeable.

3.12.1.3. The widings for system rated voltages of 132 KV shall have graded insulation, -as defined
2026. The winding for 33 KV shall be fully insulated.

3.12.1.4. The neutral ends of star connected three phase windings shall be connected at points, wh
accessible framanholes in the cover and brought out via one bushing.

3.12.1.5. Axial oil cooling ducts shall be provided in all windiigging detail engineering, winding
arrangement drawing shall be submitted showing the axial ducts.

3.12.1.6. Power Transformers shall be designésstandithe impulse test voltages as per I1S: 2026.
3.12.1.7. The transformer shall withstand the power frequency voltage test as per IS: 2026.

3.12.1.8. The short circuit temperature rise should not exceed the limits, fixed as e IS: 2026.
calculation towards the aboverf@32 KV and 33 KV windings shall be furnished by the
Contractor for approval.

3.12.1.9. The winding shall be designed to reduce to a minimuof bsanoé forces in the
transformers at all voltage ratios.

3.12.1.10.The insulation of transformer windings and comadidberiree from insulating composition
leading to soften ooze out shrink or collapse during service.

3.12.1.11.The stacks of windings shall receive adequate shrinkage treatment before final assembly.

3.12.1.12.The coil clamping arrangement and the finished dimensdrductsaslyall be such as will
not impede the free circulation of oil through the ducts.

3.12.1.13.The conductors shall be transposed at sufficient intervals in order to minimize eddy curre
equalize the distribution of currents and temperature along th@®n@BHivigsindings,
continuously transposed epoxyatedconductors (CTC) are to ksed.

3.12.1.14.Threaded connection of all winding shall be provided with locking arrangement. All lead:
windings to terminals shall be rigidly supported to prevent injury from vibration. Guide tube
be used where possible.

3.12.1.15.The bolted joints in the windirggsot acceptable. This shall be confirmed in the G.T.P of the
above Tender.

3.12.1.16.Thetransformer manufacturer should have in house availability of vapour phase Drying (
plant for proper drying of the insuldéioafacturer without VPD drying facilgiesll not
be accepted

3.12.2.  Bracing of Windings

3.12.2.1. The windings and connections of all transformers shall be braced to withstand socks, whic
occur during transport or due to switching and other transient conditions during service.

3.12.2.2. The winding shall be clanspedrely in place, so that they will not be displaced or deformec
during short circuit. The assembled core and windieg/ashalim dried and suitably
impregnated before removing from the treating tank.

3.12.2.3. Colil clamping rings, if provided shall bé& of stee

3.12.2.4. If the transpose winding is built up of section of disc coils, separated by spacers, the cla
arrangements shall be such that equal pressures are applied to all columns of spacers. A
spacers shall be securely located, shall be of suéehleanthtshall receive adequate
shrinkage treatment before assembly.

3.12.2.5. Winding shall be subjected to a shrinking and seasoning process, so that no further shri
occurs during service. Adjustable devices shall be provided for taking up possible shrink
service.
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3.12.2.6. Winding shall not contain sharp bends which might damage the insulation or produce
dielectric stresses. No strip conductor wound on edge shall have width exceeding six tim
thickness.

3.12.2.7. Varnish application on coil windings may lnlgien mechanical protection and not for
improvement in dielectric properties. In no case varnish or other adhesive be used which v
the coil and prevent evacuation of air and moisture and impregnation by oil.

3.12.2.8. Winding and connections shall tedbi@withstand shocks during transport or short circuit.

3.12.2.9. Permanent current carrying joints in the windings and leads shall be welded or brazed. Clz
bolts for current carrying parts inside oil shall be made of oil resistant material @hich shall
affected by acidity in the oil steel bolts, if used, shall be suitably treated.

3.12.2.10.Shield caps to be provided on all the bolts in the vicinity of live parts

3.12.2.11.Terminals of all windings shall be brought out of the tank through bushings for ext
connectian

3.12.2.12.The completed core and coil assembly shall be dried in vacuum at not more than 0.5n
mercury absolute pressure and shall be immediately impregnated with oil after the drying p
to ensure the elimination of air and moisture within the \fiasulatiomay be applied in
either vacuum oven or in the transformer tank.

3.12.2.13.The winding shall be so designed that all coil assemblies of identical voltage ratings sh
interchangeable and field repairs to the winding can be made readily withpuatespecial eq
The coils shall have high dielectric strength.

3.12.2.14.Coils shall be made of continuous smooth high grade electrolytic copper conductor, shape
braced to provide for expansion and contraction due to temperature changes.

3.12.2.15.Adequate barriers shall beiged between coils and core and between high and low voltage
coil. End turns shall have additional protection against abnormal line disBidzetses. The
to submit the process at the time of the bid.

3.12.2.16.Tapingshall not be brought out from insideiltlee from intermediate turns and shall be so
arranged as to preserve as far as possible magnetic balance of the transformer at all vi
ratios.

3.12.2.17.Magnitude of impulse surges transferred from HV to LV windings by induction and capac
coupling sttibe limited to B.I.L. of LV winding.

3.13. Internal Earthing

3.13.1. Earthing of Core Clamping Structure

i) All internal metal parts of the transformer, with the exception of individual laminations
bolts and their individual clamping plates shall be earthed.

i) The topclamping structure shall be connected to the tank by a copper strap. The bot
clamping structure shall be earthed by one or more of the following methods:

a) By connection through vertigald$eto the top structure.
b) By direct metal to metal conta¢hevithnk base.
c) By a connection to the top structure on the same side of the core as the main |
connection to the tank.
3.13.2. Earthing of Magnetic Circuit

(i) The magnetic circuit shall be connected to the clamping structure at one point only an
shall be brought out of the top cover of the transformer tank through a suitably rated ins
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3.13.8.

3.14.
3.14.1.

3.14.2.
3.14.3.
3.14.4.

3.14.5.

3.15.

3.15.1.
3.15.1.1.

A disconnecting link shall be provided on transformer tank to facilitate disconnections
ground for IR measurement purpose.

i) Core clamping rings ofamat earth potential shall be connected to the adjacent core
clamping structure on the same side as the main earth connections.
Size of Earthing Connections

All earthing connections with the exception of those from the individual coil clamping ring
have a crossectional area of not less th&rS@.cm.Connections inserted between
laminations of different sections of corelasiged.11.2@hall have a cressctional area

of not less than 0.2cm

InsulatingQOil

The insulating oil for the transformers shall be of EHV grade, generally c@8briNimg to IS:
inhibitors shall be used in the oil.

The insulating oil forttaesformers shall be Poly Chlorinated Biphenyls (PCB) free.

The bidder shall quote the price of transformer complete with oil.

The design and materials used in the construction of the transformer shall be such as to 1

the risk of the developmertidityin the oil.

The contractor shall warrant that oil furnished is in accordance with the following specifica
a) Appearance The oil shall be clear and

transparent and free from
suspended matter or sediment

b) Density at 20 Max: 0.89g/uB

c) Kinematic Viscosity aC2Vlax: 27 CST

d) Interfacial at®7 Min.: 0.03 N/m

e) Flash Point: 140C

f) Pour Point Max: -6°C

g) Neutralisation Value: 0.03 mg/KOH/g
(Total Acidity) Max

h) Electric Strength: 40 kV
(Breakdown Voltage) Min.

i) Dielectric dissipation factor: 0.05
tan delta at 90 Max

J) Minimum specific resistance: 1 x 1®@ohm cm

(resistivity), ate@Min.
k) Oxidation Stability
i) Neutralisation value after Max: 0.40 mg/KOH/g
i) Total sludge after oxidation max0.10% by weight
[) Presence of oxidation Inhibotor: The oil shall not contain
antioxidant Additives
m) Water content Max: 25 ppm

Accessoriest Httings

Bushings

Allbushingsr3 2 kV sides of transf or mehile33kval |
side and neutral bushings shall be porcelain, oil communicating type and in accordance v
2099.
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3.15.1.2.

3.15.1.3.
3.15.1.4.

3.15.1.5.
3.15.2.
3.15.2.1.

Bushings shall be provided with Current Transformers as Jgetifisdlibata Sheet
(Clauses.23.

All bushings shall be provided with terminal connector suitable for ACSR/AAAC conductol
Oil Fi#dd condenser type bushing shall be provided with at least the following fittings:

(a) Qil level gauge.

(b) Tap for capacitance and tan delta test. Test taps relying on pressure contacts again

outer earth layer of the bushing is not acceptable.
(c) Bushing stem shall be of high grade copper.

Clamps and fittings shall be of fgtidgmized steel or stainless steel.
Protection & Measuring Devices
Conservator Tank

(). The conservator tank shall have adequate capacity between highest and lowest v
levels to meet the requirement of the expansion of the total cold oil \awisfomethe tr
and cooling equipment from minimum ambient temperature to 90°C.

(ii). The conservator tank shall be bolted into position so that it can be removed for cle:
purposes.

(ii). The conservator tank shall be fitted with magnetic oil level galeyeklictiovally
insulated mercury alarm contact.

(iv). The conservator tank shall be provided in a position not to obstruct the electrical conne
to the transformers.

(v). The main tank conservator will be fitted with flexi separator, atmospheric seal or si
devices, through which the main tank oil will be completely isolated from the atmosph:t

(vi). Provision shall be made for monitoring the integrity of rubber bag and giving an
electrical alarm when the bag is damaged

(vii).The space inside the bag is to be cortnemtebient air through a removablgeilica
type breather with oil trap and dust filter and mounted about 1400 mm above grount
valve is to be placed between this breather and the conservator. The moisture absor
indicated by change in coldlue éihted crystals inside the breather can be easily observed
from distance. Minimum quantity of silica gel will be 1 Kg. for every 3500 ltrs. of oil i
tank. The containers for the dehydrating agent shall be of transparent plastics. The g
of phstic material shall be got approved from the purchaser.

(viii)Separate conservator tank or partition in the main conservator tank may be provide
OLTC. It shall have a prismatic or magnetic oil levdleyaagservator for OLTC shall
at the same heigiitmain tank conservator.

(ix). Two nos of 8 NB valve with gasketed blanking are to be provided in conservator top in
of air release plug

(x). One 15 NB valve is to be provided for dry air/Nitrogen injection at the top of the attacl
of rubber bag.

(xi). All bolté connection shall be fitted with weather proof, hot oil resistant gasket in betw:
for complete oil tightness, however ni
metallic stoppers shall be provided to prevent over cof@presston.shall take
prior approval dPurchasefor type and size of gaskets during detail engineering
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3.15.2.2.

3.15.2.3.

3.15.2.4.

3.15.2.5.

Pressure Relief Device

Minimuntwo (2) numbersfgressure relief device to be provided at suitable locations whicl
shall be of sufficient size for rapid release of any pressure that may be generated in the mz
OLTC and which may result in damage to the equipment. The device shall agierate at the
pressure of less than the hydraulic test pressure of transformer tank. It shall be mounted
on the tank. One set of electrically insulated contacts shall be provided for alarm/tripping
with the recommendations. The micro switchesH@iShprotection and the fasteners shall

be of rust proof material.

An oil splashguard shall be provided to the pressure relief device to restrict spillage of hc
the event of operation of the pressure relief device.

Buchholz Relay

Two numberd double float type Buchholz relay shall be provided. Any gas evolved in t
transformer shall collect in this relay. The relay shall be provided with a test cock suitabls
flexible pipe connection for checking its operation. A copper tubeettall looothe gas
collector to a valve located about 1200 mm above ground level to facilitate sampling wi
transformer in service. The device shall be provided with two electrically independent ungrec
contacts, one for alarm on gas accunaudtibae other for tripping on sudden rise of pressure.

A machined surface shall be provided on the top of each relay to facilitate the setting of the
and to check the mounting angle in the pipe and the cross level of the relay.

Oil Surge Relay

Reedaype Oil Surge Relay shall be provided individually to each tap changer diverter swi
and one common OSR at OLTC conservator tank. Valves of required size are to be put
and after of each O8BBr Zphase OLTC, there shall be two numbels)8&erable that

each oil surge relays has independent ind&Rosball have two trip contacts.

Temperature Indicator
(i) Oil Temperature Indicator (OTI)

The transformers shall be provided with a 150 mm dial type thermometer for toj
temperature indication. The thermometer shall have adjustable, electrically indeper
ungrounded 2 sets of each alarm and trip contacts. Maximum reading pairger and res
device shall be mounted in the local control panel. A temperature sensing element su
located in a pocket on top oil shall be furnished. This shall be connected to the OTl by r
of capillary tubing. Accuracy class of OTI £li84 be bettefFor remote indication

ROTI with sensor to be provided and minimum three (3) s2@GwAdutput signals

to be provided for local SCADA and RTCC panel.

Accuracy class of ROTI shall not be mergédhanbetter and should maintain accuracy
throughouhe range of3P ambient temperature.

(i) Winding Temperature Indicator (WTI)

A device for measuring the hot spot temperature each of the HV/LV/T winding she
provided. It shall comprise the following.

1 Temperature sensing element

1 Image Coil.
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1 Auxiliary TS, if required to match the image coil, shall be furnished and mountt
in the local control pafekiliary CTS, if required to match the image coil, shall
be provided and mounted in the cooler control cabinet. For autotransformers
additional CT eqguired in the lead to the primary terminal to give a true image ¢
the temperature in the common/secondary winding. The current transformers ¢
be of class 1, and the rated primary current shall correspond to the rated curre
the related transformending. The effective resulting rated secondary current
shall be 2A. Matching units between current transformers and thermal replicas !
not be provided.

1 63 mm moving iron ammeter shall be provided in the marshaling kiosk for each
for:-

(i) Checkinthe output of the current transformer.
(i) Testing the current transformer and thermal image characteristics.

(iif) Disconnecting the bulb heaters from the current transformer secondary cir
to enable the instrument to be used as an oil temperature indicator.

1 150 mm dial local indicating instrument with maximum reading pointer mounte
local panel and with adjustable electrically independent ungrounded conta
besides that required for control of cooling equipment, two for high windi
temperature alarm and for trip.

i Calibration device.

1 In addition to the above, the following remote indication equipment shall
provided.
:Signal transmitter

Remote winding temperature indicators for all the windings shall be suitable for |
mounting on remote copamoél (RTCC paraiyl This shall not be repeater dial of local
WTI)For remote indication RWTI with sensor to be provided and minimum three (3)
sets of £20mA output signals to be provided for local SCADA and RTCC panel.

Accuracy class of RWTI shidienmore thati% or better and should maintain accuracy
throughout the range-6@@mbient temperature.

3.15.2.6. Oil Preservation Equipment

(i)

(ii)

Oil Sealing

The oil preservation shall be diaphragm type oil sealing in conservator to prevent oxic
andcontamination of oil due to contact with atmospheric moisture.

Necessary monitoring relay shall be provided for checking healthiness of diaphrag
generating alarm. Moreover potential free contact shall be provided for monitoring from

Hydrogeand Moisture measurement

On line Hydrogen & Moisture (ppm) iGBilnedkeshall be provided and necessary
contacts shall be provided for monitoring from Local & RemdtkeS@#tRnent
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3.15.3.
3.15.3.1.

(IED) Protocol shall be IEC 61850 and it will be coBabcEtdtion Automation System
LAN.

(i) Breather

Each conservator vessel shall be fitted with a breather in which silicagel is the dehyd
agent and designed so that:

1) The passage of air is through a dust filter & silicagel.
2) Silicagel is isolafeom atmosphere by an oil seal
3) The external atmosphere is not continuously in contact with the silicagel

4) The silicagel for the breather shalsblrefeneratingaintenance frege
and the make shall beMd§. MesskoM/S. Qualitrdhe waanty of the
maintenance free breather shall be for five (5) years.

5) The breathers shall be mounted approximately 1400 mm above the ground lev

6) Minimum quantity of silica gel will be 1 Kg. for every 3500 ltrs. of oil in the tank.
containers fdra dehydrating agent shall be of transparent plastics. The quality ¢
plastic material shall be got approved from the purchaser.

(i) Thermosyphon Filter:

To extract the harmful constituents like water, acids etc. from oil, thermo syphon filter
of cylindrcal shape with perforated steel trays filled with absorbents such as active
alumina should be provided.

The filter assembly shall be mounted on the transformer as well as ground supporte
connected with pipes and shut off valves. Suitable imstjuctdnt® be followed for
commissioning, dismantlement and maintenance of filter arraggeenationrand
storage of the absorbent etc. must be included in the instrumentation manual. A de
drawing showing internal arrangement shall bedsubmit

The oil & absorbent capacity required in theypbondilter is as under.

i) Quantity of oil - 1.0% of total oil by weight
i) Quantity of absorbent 0.2% to 0.25% of total oil by
weight
RADIATORS & VALVES
RADIATORS
i) Radiators shakk designed so that all painted surface can be thoroughly cleaned by ha

i)

and subsequently.

Radiators shall be designed so as to avoid pockets in which moisture collects and
withstand the pressure tests. Radiators shall be detachable gndwsted bath
machinated or ground flanged inlet and outlet branches. Air release plug shall be pro
at the top of each radiator for draining and filling.

3.15.3.2. VALVES

)

Valves shall be of forged carbon steel up to 50 mm size and of gun mietad or of cas
bodies with gun metal fittings for sizes above 50 mm. They shall be of full way type
screwed ends and shall be opened by turning counter clockwise when facing the
wheel. There shall be no oil leakage when the valves are in closed position.
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3.16.

3.16.1.
3.16.1.1.

3.16.1.2.

3.16.1.3.

3.16.1.4.

i) Each valve shall be provided with an indicator to show the open and closed position:
shall be provided with facility for padlocking in either open or closed position. All scr
valves shall be furnished with pipe plugs for protection. Padigiicaisi keys shall
be supplied along with the valves.

iii) All valves except screwed valves shall be provided with flanges having machined 1
drilled to suit the applicable requirements. Oil tight blanking plates shall be provided fo
conneabin for use when any radiator is detached and for all valves opening to atmospr
If any special radiator valve tools are required, the Contractor shall supply the same.

iv) Suitable separate valves with copper pipe to the height of 1400 mmdsthtiobe provi
take sample of oil from OLTC chamber during Operation of the transformer.

v) Oil sampling valves shall have provision to fix copper pipe of 10 mm size to facilita
sampling.

vi) Each transformer shall be provided with following valvek:on the ta

a) Drain valve so located as to completely drain the tank.
b) Two filter valves on diagonally opposite corners, of 50 mm size.

c) Oil sampling valves not less than 8 mm with adapter for connecting PVC pipe a
and bottom of main tank.

d) 15 mm air release msgequired.
e) Valves between radiators and tank.
f) Valves are to be incorpoiagééore and after the Buchholz relays

g) A 100 mm (NW 100) flange for the vacuum control switch tank will be provided ol
tank cover provided with vacuum gauge.

h) Tank bottosiudge drain valves of adequate size
i)  Four nos. Nitrogen injection valve & one oil drain y&ive fighling system.
Drain and filter valves shall be suitable for applying vacuum as specified in the specificatic

Cooling Equipment for ONAN/ONAte By Cooling

General

The cooler shall be designed using 2 x 50% radiator banks mounted on each HV & LV si
transformer tank & coolers shall withstand pressure conditions specified for tanks. All ¢
shall be attached and mounted on the trartsfokEech bank shall have one standby fan.

Each radiator bank shall have its own cooling $ans off valves at the top and bottom (80
mm size), lifting lugs, top and bottom oil filling valves, air release plug at the top, a drai
sampling valeemd thermometer pocket fitted with captive screw cap on the inlet and outlet.

Cooling fans shall not be directly mounted on radiator bank which may cause undue vib
These shall be located so as to prevent ingress of rain water. Each fahlghatbtee teait

by galvanised wire guard. The exhaust air flow from cooling fan shall not be directed towa
main tank in any case.

Cooling fans shall be suitable for operation from 415 volts, three phase 50 Hz power supy
shall conform to 825 Fan Group A and B shall have Single Phasing Preventer at the point
supply to cooling fan and spare potential free contacts are to be provided to local SCAL
monitoring. Eacboling fan provided with starter thermal overload and shogatiocuit prot
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3.16.1.5.

3.16.1.6.

3.16.2.
3.16.2.1.

3.16.2.2.
3.16.2.3.
3.16.2.4.

3.16.2.5.

3.16.3.
3.16.3.1.

3.16.4.

3.16.4.1.

3.16.4.2.

3.16.4.3.
3.16.4.4.
3.16.4.5.
3.16.4.6.

3.16.4.7.

3.16.4.8.

The motor winding insulation shall be conventional class 'B' type. Motors shall have hose
enclosure equivalent t&Bas per 1S:4691.

The cooler and its accessories shall preferably be hot dip galvanized or corrosion resistar
(as peclause3.10.% should be applied to it.

Expansion joint shall be provided, one each on top and bottom cooler pipe connection
release device and oil plug shall be provided on oil pipe connectaines Brell be
provided in order that each section of pipe work can be drained independently.

Cooling Equipment Control (ONAN/ONAF COOLING)

Automatic operation control of fans/pumps shall be provided (with temperature change
contacts of windiegnperature indicator. The Contractor shall recommend the setting of W
for automatic changeover of cooler control from ONAN to ONAF. The setting shall be suc
hunting i.e. frequent stproperations for small temperature differential do not occur.

Suitable manual control facility for cooler fans and oil pumps shall be provided.
The changeover to standby oil pump in case of failure of service oil pump shall be autome

Selector switches and push buttons, shall also be provided in the |ccalbénetcotro
disconnect the automatic control and start/stop the fans and pump manually.

Cooler equipment shall be protected through required MCCBs/MCB and the status sh
monitored through SAS, as such necessary potential free contacts eball be provid
Indicating Devices
Following lamp indications shall be provided in cooler control cabinet:

a) Control Supply failure.

b) Control supply single phasing for Group A & Group B

c¢) Cooling Fan in operation and Fan Groups operation status

d) Cooling fdailure for each bank.

e) Standby Fan is operating.

f) Common thermal overload trip.

One potential free initiating contact for all the above conditions shall be wired independe
the terminal blocks of cooler control cabinet.

Valves

All valves upamd including 100 mm shall be of gun metal or of cast steel/cast iron. Larger va
may be of gun metal or may have cast iron bodies. They shall be of full way type with ir
screw and shall open when turned counter clock wise when facingehe hand whe

Suitable means shall be provided for locking the valves in the open and close positions. Pr
is not required for locking individual radiator valves.

Each valve shall be provided with the indicator to show clearly the position of the valve.
All vdves flanges shall have machined faces.
All valves in oil line shall be suitable for continuous operation with transfé@mer oil at 115

The oil sampling point for main tank shall have two identical valves to be put in serie
sampling valve shall harewision to fix rubber hose of 10 mm size to facilitate oil sampling.

Suitable small bore (8 mm copper) piping with an appropriate valve shall be provided t
sample of oil from the OLTC chamber by the user while at ground.
After testing, inside atefof all cast iron valves coming in contact with oil shall be applied w

one coat of oil resisting paint/varnish with two coats of red oxide zinc chromate primer fo
by two coats of fully glossy finishing paint conforr@B@pto08tside saoé except gasket
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setting surface of butterfly valves shall be painted with two coats of red oxide zinc chre
conforming to 74 followed by two coats of fully glossy finishing paint.

3.16.4.9. All hardware used shall be cadmium plated/electro galwiassestésthi

3.16.5. The cooling fans and motors shall be provided with thermal overload and short circuit pro
and also single phasing preventer.

3.17. Tap Changing Equipment

3.17.1. OLTC shall be motor operated for local as well as remote operation. An eRtdrbal henvitied
for local manual operation. This handle shall be suitable for operation by a man standing at groun

3.17.2. Each Transformer shall be provided witiarbe ct i on al fon | oad 66t ap
effective ratio of trimmation without producing phase displacement. The Transformer shall give
load output on all taps.

3.17.3. On load tap changing equipment shall be designed for remote control operation from switch bc
control room in addition to being capable oamaellas local electrical operation. The tap changer
shall be capable of permitting parallel operation with other Transformers of the same type. The
Transformers specified will be operated in parallel under all normal conditions.

3.17.4. Equipmerior local and remote electrical and local manual operation shall comply with follo
conditions :

a) It shall not be possible to operate the electric drive when the manual operating ge
in use.

b) It shall not be possible for any two electric controls to be used in operation at the ¢
time.

c) Operation from the local or the remote control switch shall cause one tap mover
only until the control switch is returned to the off position betsigeropecaton.

d) All electrical control switches and the local operating gear shall be clearly labellec
suitable manner to indicate the direction of tap changing.

3.17.5. In addition of independent control of the tap changer when Transformers arg in indepe
service, following provision shall be made for parallel operation of the pairs Transformers.

a) Suitabléockableselector switch shall be provided so that any one Transformer of th
group can at any time be sed.ected as

b) Necessary interlock, blocking independent control when the units are in parallel,
be provided.

c) The scheme shall be such that only one Transformer of a group can be selecte
Amastero

d) An oubtfstep device shall be provided for each Transfuoneshall be arranged
to prevent further tap changing when
control eofstep.e one out

3.17.6. During operation, tap change i.e. raise/lower operation shall be performed from Bay Cor
Unit as well as fromSS As such, necessary potential free contacts shall be provided to ma
a logic in such a way:

a Must ensure that transformers are in

b) Must ensure that motor drive of OLTC is in healthy condition.
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3.17.7.

3.17.8.

3.17.9.

The ta changing switches sfe@tounted in the top cover of main tank of trarStmiatér
mechanical apparatus shall be provided to give indication locally, of the number of the tap
use on each Transformer.

The supplier of Transformers shall supply individual reinmteealdotreach Transformer

for remote operation of on load tap changing gears. The panel shall be suitable for addi
more Transformers to the Transformer in future. Following accessories and indication sk
mounted in remote control panektemiih all internal wiring etc :

i) Raise and lower push button switch.

i) Remote tap position indicator.

iii) Transformer voltage ratio indicator.

iv) lllumination signal when TransformersoéséepuiUnder parallel operation.)
V) Indicating larsipowing tap change in progress.

vi) lllumination signal when tap change is in complete. (With separate contacts for at
alarm in the main communication paneBtdt&rt)

vii) Remote electrical winding temperature indicator (Dial type)
viii) A fivdigit counter to indicate the number of operation completed by the equipment.
i x) AMaster 0, flockabléeleaowsvitch. and @A i ndepce

X) All the above points i.e. from i) to x), signals shall be extended to local SCADA, for c
and stus indications as such necessary provisions shall have to be considered.

x) Any other item manufacturer considered necessary.
The complete particulars of tap changing gears including all accessories shall be furnishe
the tender.
CONTROL CIRCUIFTS
The control circuits shall comply with following econditions:

(@) An interlock to cut off electrical control automatically upon recourse being taken tc
manual control.

(b) Reinforcement of the initiating impulse for a tap changer, ensuringpmagesiive
once initiated to the next (higher or lower) tap.

(c) A Sthysp ep0O0 operation ensuring only one t
a |l ockout of the mechanism if the cont
positn.

(d) An interlock to cut out electrical control when it tends to operate the gear beyond eitt
the extreme tap positions.

(e) An electrical interlock teoffud counter impulse for reverse step change being initiated
during a progressing tamgeand until the mechanism comes to rest and resets circuits
for the new position.

() Tap change in progress indication shall be provided by means of an indicating lamp
purchaseros control panel . N diecnendicatarr y ¢
at purchaserdos control panel shall be
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(g) Protective apparatus, considered essential by the Bidder according to specialties of the

3.17.10. INDICATIONS:
Apparatus of an approved type shall be providettamséacher:

(a) To give indication mechanically at the transformer and electrically at the remote contro
of the number of the tapping in use.

(b) To give electrical indication, separate from that specified above, of tap position at the r
sypervisory point. Suitable tap position transducer to be incorporated for indication.

(c) To give indication at the remote control point and at the supervisory control point that
change is in progress, this indication to continue until theisapochplege.

(d) To give indication at the remote control point and at the supervisory control point \
transformers operating in parallel are out of step.

(e) To indicate at the tap change mechanism the number of operations, completed b
equipmenA six digit counter should be provided for this.

3.17.11. AUTOMATIC VOLTAGENCTROL-:

(a) Automatic control shall be suitable for control of transformers in parallel.
(b) In addition to the methods of control covered above, the following methods shall als
provided:
(i) Automatic Independeittshall be possible to select automatic independent control
for each transformer irrespective of the method of control, selected for any other c
associated transformers.
(i) Automatic paralldt:shall & possible to select any transformer for master or follower
control.
(iif) Automatic control by AVR shall only be possible if HV circuit breaker is closed.
(iv) It must not be possible to operate any tap changer by supervisory, remote or Ic
electridamanual control while the equipment is selected for automatic operation.

3.17.12. VOLTAGE REGULATING RELAYS

3.17.12.1. Automatic voltage control shall be initiated by a voltage regulating relay of IEC 61850 complia
suitable for flush mounting. The relay shallfaparttte nominal reference voltage, derived from a
circuit mounted LV voltage transformer having class B accuracy to BS: 3941 and the relay v
reference balance point shall be adjustable at the Remote location.

3.17.12.2.The relay bandwidth shall preferabtjustable to any value between 1.5 times and 2.5 times the
transformer tap step percentage, the nominal setting being twice the transformer tap step percent

3.17.12.3.The relay shall be insensitive to frequency variation between the limits of 47HHeareldyl .5SHZ. T
shall be complete with a time delay element, adjustable between 10 and 120 seconds. The rela
also incorporate an under voltage blocking facility which renders the control inoperative if the ref
voltage falls below 80 percent ohtireahwalue with automatic restoration of control when the reference
voltage rises to 85 percent of nominal value.

3.17.12.4.The voltage control relay shall include an adjustable line drop compensation element, supplied
current transformer, accommodatedhétiransformer bushing.

3.17.12.5.0n each transformer, the voltage transformer supply totbgulatiageelay shall be monitored for
partial or complete failure. The specified indicating lamp and alarm will be inoperative when the
breaker, conting the lower voltage side of the transformer is open and also when the tap changer
control other than automatic control.

3.17.12.6.The relay shall be put to Station LAN through Transformer BCU, as such 10/100/1000 Base Ethern
and time synchronizatinder SNTP & IRBGhall be accommodated. The relay shall have minimum
500 time stamped event log facilities wititcmtiog facilities.

3.17.12.7.The relagnanufacturer should provide necessary ICD file for configuration in IEC 61850 LA
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3.18.

3.18.1.

3.18.2.

3.18.3.

3.18.4.

3.18.5.

3.18.6.

3.19.

3.19.1.

Marshallingoox

She¢steel (min. 3.15 mm thick) vermin proof, force ventilated and weather proof marsh:
box with wat&ght hinged and padlocked door, outdoor type of a suitable construction shal
provided for the transformer ancillary apparatus. The boslspalganef and the interior

and exterior painting shall be in accordance with the specific&lansasN®r10.5

Padlock along with duplicate keys shall be supplied for marshalling box. The degree of pro
shall béP-55.

The cooler control cabinet shall have two (2) sections. One sect®rthshatintial
equipment, exclusively meant for cooler control. The other section shall house the tempe
indicators, auxiliary CTs. and the terminal boards, meant for termination of various alarm &
contacts as well as various bushing CT 8esoidrnatively, the two sections may be
provided as two separate panels, depending on the standard practices of the supplier.

The schematic diagram of the circuitry marked with indelible ink inside the marshalling k
prepared and fixed insideldloe under a prospone sheet.

The marshalling box shall accommodate the following equipment:
a) Temperature indicators

b) Control & Protection equipment for the cooling plant
c) Terminal blocks and gland plates for incoming and outgoing cables.

All the above equipment except (c) shall be mounted on panels and back of panel wiring s
used for intepnnection. The temperature indicators shall be so mounted that the dials are
more than 1600 mm from the ground level and the doorcéshpdrthreent(s) shall be
provided with glazed window of adequate size.

To prevent internal condensation, an approved type of metal clad heater with thermostat s
provided, controlled by a MCB of suitable rating mounted in the box. Theveesitilation lo
suitably padded with felt, shall also be provided. The louvers shall be provided with suital
pads to prevent ingress of dust.

Allincoming cables shall enter the kiosk from the bottom and the gland plate shall not be
than 450 mm from Hase of the box. The gland plate and associated compartment shall |
sealed in suitable manner to prevent the ingress of moisture from the cable trench.

Fittingsand Accessories

The following fittings shall be provided with each transformer s@peificatibi:

(). Conservator for main tank with oil filling hole and cap, air cell with faulty alarm, isol
valves, drain valve, magnetic oil level gauge with low level alarm contacts :
dehydrating silicagel breather, buchholz relay for aitrebetwd S5NB valve at the
top of the conservator for oil bleeding.

(ii). Conservator for OLTC with drain valve, oil surge Relay, filling hole with cap, prismatic oil
gauge and silica gel breather.

(iii).  Oil preservation equipment, Thermosyphon filter with valves
(iv). Two numbers Pressure relief devices with alarm/trip contacts, splash guard etc

(V). Buchholz relay double float/reed type with isolating valves on both sides, bleeding pipe wi
cock at the end to collect gases and alarm and trip contacts.

(vi).  Air releaseud.
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3.19.2.

3.20.

(vii).
(viii).
(ix).

).

(xi).
(xii).
(xiii).
(xiv).
(xv).
(xvi).
(xvii).
(xviii).
(xix).

(xx).

(xxi).
(xxii).

(xxiii).

(xxiv).
(xxv).

(xxvi).

(xxvii).

Inspection openings and covers.
Bushing with metal parts and gaskets to suit the termination arrangement.

Winding temperature indicators for local and remote mounting. One remote win
temperature indicator with a four point selector switcprehiakdbdor the three
windings for three phase unit to have selection of any of the three windings. Win
temperature indicators shall be for each winding (HV/LV/Tertiary) along with ammet
each WTI are to be mounted locally. Similarly, Re¥iwiiodiegs to be indicated in
RTCC panel and SAS.

Cover lifting eyes, transformer lifting lugs, jacking pads, haulage lugs, towing holes and cor
winding lifting lugs.

Protected type mercury or alcohol in glass thermometer.

Bottom and top filter \alvith threaded male adaptors, bottom sampling valve and drain valve
Rating and diagram plates on transformers and auxiliary apparatus.

Flanged #lirectional wheels/Trolley for movement

Cooler control cabinet.

On load tap changing geth OSRs, PRDdageparate oil sampling valves

Cooling equipment.

Bushing current transformers.

Oil flow indicator.

Drain valves/plugs shall be provided in order that each section of pipe work can be dre
independently.

Terminal marking plates.
Valves schedule plates.

Ladder to climb up to the transformer tank cover with suitable locking arrangement to pr
climbing during charged condition.

Oil temperature indicaftmr local and remote mounting.
Online Hydrogen & Moisture monitoring of Oll
Marshalling box

Suitatd stainless steel traipr cabling on main tank for better aesthetics.

(xxviii). One set of hand tools of reputed make packed in a carry bag/box broadly comprising of d

(xxix).

ended spanners (open jaws, cranked ring, tubular with Tommy bar each of sizes 9mm to 2
one set each), adjustable wrenches (8 &12 inch one set), gasket punches (of different siz
used in the reactor one set ), pliers (flat nose, round nose & side cutting one of each t
hammer with handle (one ), files with handle (two), knifie otrehaadjustable hacksaw
(one), and cold chisel (one) shall be supplied per Substation.

Suitable terminal connectors for1®2dmd33 k\sides on bushings shallprovided as
follows:

a) Forl32kV side: Fé&A C SHANTHER ¢ o riod UNUVERBdke off.
b) For33k V si de: HWMOOSEt wbndAECBRr o6for univer s:

The fittings listed above are only indicative and other fittings which generally are required for satis
operation of the transformer are deemed to be included.

NamePlate ( Rating, Diagram and Valve Plates)
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3.20.1.

3.21.
3.21.1.

3.21.2.

3.21.3.

3.21.4.

3.21.5.

3.21.6.
3.21.7.

3.21.8.

3.21.9.

3.21.10.
3.21.11.

3.21.12.
3.21.13.

3.21.14.

3.22.
3.22.1.

Transformeating plate shall contain the information as given in claue2t5(Betp
The details on rating plate shall be finalised during the detailed engineering.

Terminal Connectors

Bushingerminals shall be provided with terminal connectors of approved type and size
connection to external parts. Terminal connectors, offered shall conform to IS: 5561.

All castings shall be free from blow holes, surface blisters, cracks arshagvitidgesll
and corners shall be blurred and rounded off. The aluminum alloy castings, if used, shall c
to designation A6 of IS: 617.

No part of clamp shall be less than 12 mm. Thick.

All ferrous parts shall be hot dip galvanised conformir88td&[Bing6washers and H.T.
bolts shall be electro galvanised conforming to IS: 1573.

For bimetallic clamp, copper alloy linear of minimum thicknskalbEZashintegral with
aluminium body.

Flexible connectors shall be made from tinned eefsper sh

Size of terminal/conductor for which the clamp is suitable and rated current under site con
shall be embossed/punched on each component of the clamp, except hardware.

All current carrying parts shall be designed and manufactured to rhagentactimu
resistance.

The short time rating of terminal connector shall not be less than the short time rating of res
bushing.

Terminal connectors shall be subject to all routine and acceptance tests as per I1S: 5561 (|

Malleable cast iron tlenminal connectors or any of its parts and accessories shall not b
acceptable.

Bolts and Nuts used shall be of stainless steel or galvanized steel.

The terminal connectors to be supplied for both H.V. and L.V. side shall be universal type s
for mth horizontal and / or vertical takeoft.

The type of terminal connector, size of connector, material, and type of installation sh
approved by tHReurchaseras per installation requirement while approving the equipmen
drawings.

InspectiorandTesting

The Contractor shall carry out a comprehensive stage inspection and testing program
during manufacture of the transfornaexr per QAP (Schedul® An indicative of
inspection is given under Clause B@2.5 This is, however, not intended to form a
comprehensive program as it 1is contracto
a program duly approved by tRarchaser The inspection atasting shall consist of
following:

(). Inspection and testing at different stages of manufacture.
(ii). All routine and other tests as specified on the transformers and accessories.
(ii). Pre shipment checks as specified.

(iv). Site tests are as listed in hereunder.
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3.22.2.

3.22.3.

3.22.4.

3.22.5.

Certified test reports and oscillograms shall be furnisRedctadai®or evaluation. The
Contractor shall also evaluate the test results and SldnjseBtd2.12 Contractor shall

rectify the defects in the equipment based on hiParuthdlsérs eval uati ons
without any extra charges t®thehaser Manuf acturer 6s Test C
associated aliary and ancillary equipment shall be furnished.

The bidder shall state in his proposal the testing facilities available at his works. In case full
facilities are not available, the bidder shall state the method proposed to be adopted so
asertain the transformer characteristics corresponding to full capacity testing.

Full details of the proposed methods of testing including connection diagrams shall be
submitted by the Contractor for approval at least one month before testing. All tests will
be witnessed by tHeurchaser

Stagelnspection
a) Tank and Conservator

(1). Inspection of major weld.
(i).  Crack detection of major strength weld seams by dye penetration test.

().  Check correct dimensions between wheels, demonstrate turning of wheels, thrc
9 and further dimensional check

(iv). Leakage test of the conservator.
(v). Measuremeant film thickness of :
i Oil insoluble varnish.
U  Zinc chromate paint.
U  Finished coat.
(vi). Tank pressure test
(vii). Vacuum test
b) Core
(. Sample testing of core materials for checking specific loss properties, magnetis:
characteristics and thickness.
(i).  Check on the quality of varnish if used on the stampings.
(ii).  Check on the amount of burrs.
(iv). Visual and dimensional check during assembly stag
(v). Check on completed core for measurement of iron loss.

(vi). Visual and dimensional checks for straightness and roundness of core, thickne:s
limbs and suitability of clamps.

(vii). High voltage test (2 kV for one minute) between core and clamps.

) Insulating Matdria

(). Sample check for physical properties of materials.
(i).  Check for dielectric strength
(ii).  Check for the reaction of hot oil on insulating materials.

d) Winding
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. Sample check on winding conductor for mechanical and electrical conductivity.
(i).  Dimensional check on wiradinductor used, without insulation and with insulation.

(if). OD & ID measurement of windings and measurement of weight of copper :
insulation considering data on (ii) above.

(iv). Visual and dimensional checks on conductor for scratches, dentmark etc.
(v). Sample chedk insulating paper for PH value, electric strength.

(vi). Check for the bonding of the insulating paper with conductor.

(vii). Check for the reaction of hot oil and insulating paper.

(viii). Check and ensure that physical condition of all materials taken for windings
satsfactory and free of dust.

(ix). Check for brazed joints wherever applicable.
(x).  Check for absence of short circuit between parallel strands.

e) Checks Before Drying Process

(. Check condition of insulation on the conductor and between the windings.

(i).  Check insulation diste between high voltage connections, between high voltage
connection cables and earth and other live parts.

(ii).  Check insulating distances between low voltage connections and earth and o
parts.

(iv). Insulating test for core earthing.
f) Checks During Dryimgdess

(. Measurement and recording of temperature and drying time during vacuum treatr
(i).  Check for completeness of drying.

g) Assembled Transformer

. Check completed transformer against approved outline drawing, provision fol
fittings, finish level etc.

(i).  Jacking test on the assembled Transformer.

h) Oil All standard test in accordance with 1S: 335 shall be carried out on Transformer oil s¢
before filling in the transformer.

i) Test Reports for bought out items

The contractor shall submit the test reppetis@BIP guide lines for all bought out/sub
contracted items for approval.

Bucholz relay

Sudden pressure rise relay in OLTC

Winding temperature indicators.

Oil temperature indicators.

Bushings

Bushing current transformers in neutral (if provided)
Pressire relief device
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All type of RTDs

Air cell

Marshalling box

Fans/Air Blowers

On Load Tap changer

Oil storage tank

Any other item required to complete the works.

Porcelain, bushings, bushing current transformers, wherever provided, winding coc
controtlevices, insulating oil and other associated equipment shall be tested by the contr
in accordance with relevant IS. If such equipment are purchased by the contractor on :
contract, he shall have them tested to comply with these requirements.

3.22.6. Factay Tests
A. Routine Tests

1) All standards routine tests in accordance IS: 2026 and IEC 60076 shall be carried

i) Following additional tests shall also be carried out on each transformer as routine
a) Magnetic Circuit Test

Each core shall be tested for 1 minute at 2000 volts.
b) Measurement of zeeguence impedances

c) Measurement of capacitance and tan delta to determine capacitance betwe
winding and earth. Val 08%a2C. Tan (U)

d) Measurement acoustic noise level clause 16.12 of IS: 2026.

e) Measurement of the harmonics oflthedrmurrent

f) Oil leakage test on transformer

g) Lighting Impulse test on each phase

h) Measurement of power taken by fans.

i) Frequency Response Analysis (FRA)

J) Operation amikelectric testing of OLTC shall be carried out as per IS 2026.
k) Magnetic balance test

[) Measurement of magnetization current at low voltage

m) Partial discharge measurement at the time of Induced over voltage test.

n) Temperature rise test in one transformedsaledomof the lotDGA to be
conducted before and after temperature rise test.

B. Type Tests
i) Following type tests shall be conducted on the transformer of each rating:

a) Temp.rise test as per IS: 2026 ) Pdris test shall be carried out at maximum
negative tap. DGA is to be carried out before and after temperature rise test

b) Measurement of power taken by fans.
c) Marshalling box shall be tested for IP: 55 protection in accordance with IS : 2:
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3.22.7.

3.22.8.

3.22.9.

3.22.10.

d) Lightning Impulse Test shall be carrieatootdance witha826 on neutral
with shopping one transformer of each rating.

i) All auxiliary equipment shall be tested as per the relevant IS & IEC. Test certific
shall be submitted for bought out items.

iii) High voltage withstand test shall be pedorawdiary equipment and wiring after
complete assembly.

TankTests
Following tests shall be carried Bausige Tests

a) Oil leakage Test:

The tank and olil filled compartments shall be tested for oil tightness completely fillec
air or oil of visity not greater than that of insulating oil conforming to IS: 335 at the ambi
temperature and applying a pressure equal to the normal pressure pies S5 &iN/m

at the base of the tank. The pressure shall be maintained for a periodrofl@ot less the
hours for oil and one hour for air and during that time no leak shall occur.

b) Pressure Test

Where required by therchaserone transformer tank of each size together with its
radiator, conservator vessel and other fittings shall be subjectessue a pr
corresponding to twice the normal head of oil or to the normal pressurezplus 35 K
whichever is lower, measured at the base of the tank and maintained for one hour.

RoutineTestson Bushings
The following tests shall be conducted on bushings:

(i)

Test for leakage on internal fillings.

(i) Measurement of creepage distance, dielectric dissipation factor and capacitance.

(i) Dry power frequency test on terminal and tapping.

(iv) Partial discharge test followed by dielectric dissipation factor and capaeitaece measu

Pre-ShipmentCheckat Manufacturerd\brks

1)

i)

ii)

iv)

Check for proper packing and preservation of accessories like radiators, bushi
explosions vent, dehydrating breather, rollers, buchholz relay, fans, control cut
connecting pipes & conservator etc.

Check for proper provision of bracing to arrest the movement of core and winding ass:
inside the tank.

Dew point measurement before dispatch.

Gas tightness test to conform tightness.

Inspectiorat Site

The contractor shall carry out detailed inspeetioig areas right from the receipt of material
up to commissioning stage. An indicative program of inspection as enWsageasby the
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i s

given below. This is however not inte
responsibility to draw up and carry out such a program.

(a) ReceiptandStorageChecks

(b)

(i)

(ii)

(i)

Check and record condition of each package visible parts of the transformers etc
any damage.

Check and record the gas pressure in the transformer tank as well as in the
cylinder. Measure and record the dew point of dry air/nitrogen iméngannsfo

Visual check of core and coils before filling up with oil and also check condition of
and winding in general.

InstallationChecks

Vi)

vii)

Inspection and performance testing of accessories like tap changers, cooling fans

Visual check for wedgof core and coils before filling up with oil and also check
conditions of core and winding in general.

Capacitance and tan delta measurement of bushing before fixing/connecting to
winding, bidder shall furnish these values for site reference.

Measuer and record the dew point of nitrogen/dry air in the main tank before assem
Manufacturer shall submit dew point acceptable limits along with temperat
correction factor and shall form part of instruction manual. In case dew point value
not witim permissible limit suitable drying out process shall be applied for dry out
active part in consultation wittrahsformer manufactared approval from the
Purchaser

Oil impregnation or drying under vacuum at site shall be done withethenidlansform
oil at a temperature not exceeding 70 deg C.

The duration of the vacuum treatment shall be demonstrated as adequate by mea
water measurement with a cold trap or other suitable method but shall generally n
less than 72 hours. The vacuuihbshaeasured on the top of the transformer tank
and should be less than 1mbar.

Vacuum shall not be broken until the transformer is oil filled up to the Buchholz r
Whenever the active insulation or any paper insulated HV connections, especially 1
from the windings to the bushings are exposed, these-shteherated under
vacuum along with the complete transformer. For this purpose the transformer
first be drained to expose all insulation material.

viii) The minimum safe level of oil (fillgifferent from the Buchholz level) to which the

Xi)

xii)

transformer shall be oil filled under vacuum, shall be indicated in the manual.

Procedures for site drying, oil purification, oil filling etc shall be submitted for app!
and complete instruction8 &ran part of the manual.

The Ultra High Vacuum type oil treatment plant of suitable capacity (preferably 60
8000 litres per hour) suitable for treatment of oil in EHV class transformer shall be
in order to achieve properties of treated oil.

Test on oil samples taken from main tank top and bottom and cooling system. San
should be taken only after the oil has been allowed to settle for 24 hours.

Check the whole assembly for tightness, general appearance etc.
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xiii) Oil leakage tests.

3.22.11. Pre-CommissoningTests

(@)
(b)

(©)
(d)

(e)
(f)
(9)

(h)
(i)
()

(k)
()

Check the colour of silicagel in silicagel breather.
Check the oil level in the breather housing, conservator tanks, cooling system, cond
bushing etc.

Check the bushing for conformity of connection to the lines etc.
Check farorrect operation of all protection devices and alarms :

)] Buchholz relay.

i) Excessive winding temperature

iii) Excessive oil temperature.

iv) Low oil flow.

V) Low oil level indication.

Vi) Fan and pump failure protection.

Check for the adequate protection on the eteitrsuipplying the accessories.

Check resistance of all windings on all steps of the tap changer.
Insulation resistance measurement for the following:

i) Control wiring.

i) Cooling system motor and control.

i) Main windings.

iv) Tap changer motor and control.

ChecHKor cleanliness of the transformer and the surroundings.

Continuously observe the transformer operation at no load for 24 hours.

Gradually put the transformer on load, check and measure increase in temperatu

relation to the load and check the opeditttioespect to temperature rise and noise level
etc.

Phase out and vector group test.
Ratio test on all taps.

(m) Magnetising current test.

(n)
(0)
(P)
(@)

Capacitance and Tan delta measurement of winding and bushing.

DGA of oil just before commissioning and aftere2vetrgsiagion at site.

Frequency Response Analysis.

Contractor shall prepare a comprehensive commissioning report including all commiss

test resultsnd forward Rurchasdbor future record.

3.22.12. REJECTION

3.22.12.1. ThePurchasenay reject any transformer if during tests or service any of the following condit
arise:

i)
i)
ii)

iv)

v)

No load loss exceeds the guaranteetya®e

Load loss exceeds the guaranteedydlQe

No negative tolerance in guaranteed Impedance value.

The differee in impedance values of any two phases during single phase short circ
impedance test exceeds 2% of the average value guaranteed by the vendor.

Oil or winding temperature rise exceeds the specified value.
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vi) Transformer fails on impulse test.

vii) Transforméails on power frequency voltage withstand test.

viii) Transformer is proved to have been manufactured not in accordance with the ag
specification.

3.23. TECHNICAL DATA SHEET
3.23.1. System Data

SL DESCRIPTION VOLTAGECLASS
NO 132kV 33kV
1 System operatingitagekV 132 33
2. Maximum systaperating voltagenskV 145 36
3. Rated frequendyz 50 50
4 No. of phase 3 3
5 Rated Insulation levels
Full wave impulsghstandoltage(1.2/50mict 650 170
sec.)kVp
One minute powerquency dry awet 275 70
withstandoltagekV(rms)
6. Minimuraoreepage distancem 3625 900
7. Rated short cirauitrent for 1 sefurationkA 31.5 25
8. System neutedrthing Effectivelgarthed | Effectivelgarthed
3.23.2. Transformer Parameters
EI(‘) DESCRIPTION 40 MVA, 132/33 kV
1. Continuous MVA ratings
(a) With ONAN cooling 32
(b) With ONAF cooling 40
(c) With OFAF cooling NA
2. Number of phases 3
3. Rated voltage kV
i) Primary (HV) 132
i) Secondary (LV) 33
4, Highest System Voltage, kV
i) Primary (HV) 145
i) Secondary (LV) 36
5. Rated frequency, Hz. 50
6. Connection of HV & LV Star with neutral solidly earthed
7. Method of system earthing Solidly earthed
8. Vector group YNyno
9. Therr_nal Short Circuit Current & 40KA for 3 sec
duration
10. Insulation Level:
i) PF withstand voltage(rkhs.):
230
HV
i) PF withstand voltage, kV (rm 20
IV/LV
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ELO DESCRIPTION 40 MVA, 132/33 kV
iii) Lightening impulse voltage, k 650
(peak) HV
iv) Lightening impulse voltage, k 170
(peak) IV/LV
11. Pgrcgntage Impedance &t &nd a 12.9%
principal
12. Maximum flux densitgny part of th
core and yoke at rated MVA, Syst¢ 1.6
voltage and rated frequency [In Te
13. NoLoad Loss in KW shall not exc
the value given in this Data Sheeg 14.5
No positive tolerance is allowed
14. Load Loss in KW &iZShall not
exceed the value givahimData 150
Sheet. & No positive tolerance is
allowed
15. Auxiliary Loss in KW 1.5
16. Method of cooling ONAN / ONAF
17. Type of tap changer On Load
18. Number of taps (+)5% to)15% in 16 steps of 1.25%
19. Tap design Constant flux voltage variation type a
Cl.6.2 of IEC 60076 Part
20. Full capaciLTGsuitable for group
Tap Control /independent, remote/local electrical and
manual operation anditg@ctional power flo
21. Clearance of air, mm
a) phase to phase, HV / LV 1430/ 350
b) phase to eartHY / LV 1270/ 320
22. Maximum current density 250 Amp / sg. cm
23. Temperature RiS€E,
() Winding (measured by 55
resistance.
(i) Top Oil (measured by 50
thermometer)
24, Bushings:
1. Rated voltage in kV
1.1 HV bushing 145
1.2 IV/LV bushing 36
1.3 Neutrabushing 36
2. Rated current in Ampere
2.1 HV bushing 1250
2.2 LV bushing 2000
2.3 Neutral bushing 2000
1. Rated impulse withstand voltg
in KV rms.
3.1 HV bushing 650
3.2 LV bushing 170
3.3 Neutral bushing 170
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ﬁl‘o DESCRIPTION 40 MVA, 132/33 kV
2. Oneminute power frequency
withstand test in kV (rms.)
4.1 HV bushing 275
4.2 IV/LV bushing 70
4.3 Neutral bushings 70
3. Creepage distance in mm
5.1 HV bushing 3625
5.2 IV/LV bushing 900
5.3 Neutral 900
25. Partial Discharge 100 pC (max) at 1.5pu
26. Polarisation index for H.V. to Ear < -
L.V. to Earth and H.V to L.V @.0or O 5
27. ~ Shall be 80% or more of the positive
ero Sequence Impedance value
28. Core Assembly Boltless type
3.23.3.  Bushing current Transformer
3.23.3.1. Current Transformer Parametéi@NtrA 132/33 kV Transformers:
Parameter HV Bushing| LV Bushing| HV Neutrall LV Neutral
Bushing Bushing
(a)Ratio 2001-1-1 8001-1-1 2001-1 8001-1
(b)Accuracy Class
Corel 02, (1] 02 (1! PS PS
Corell PS PS PS PS
Corelll PS PS
(c)Min. Knee Point Voltage VI
Corel - - 1200v 600V
Corell 1200v 600V 1200V 600 V
Corelll 1200V 600 V
(d)Maximum CT Resistance
Corel - - 3Y 3Y
Corell 3Y 3Y 3Y 3Y
Corelll 3Y 3Y
(e)Maximum magnetiza|
current at Vk/4
Corel - - 30 mA 15mA
Corell 30 mA 15mA 30 mA 15mA
Corelll 30 mA 15mA
(f) Application
Corel Metering Metering REF REF
Corell 30 mA 15mA REF REF
Corelll 30 mA 15mA
3.23.4. Currat Transform&fT| & LDC
Parameter HV Bushing LV Bushing
@WTICT 205.8/2.0,2.2,2 699.8/2.0,2.2,2
(b)Accuracy Class 2.0 (15 VA) 2.0
Corel
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3.24.
3.24.1.

3.25.
3.25.1.

3.25.2.

3.25.3.
3.25.3.1.

3.25.3.2.

3.25.3.3.

3.25.3.4.

(c)LDC CT 699.8/1
Accuracy Class - 2.0 (7.9A)

Transportation of Transformer

The Contractor shall dispatch the trarsfitledexith oil or in an atmosphere of nitrogen or dry air at
positive pressure. In the former case, the contractor shall take care of the weight limitation on tre
and handling facility at site. In the latter case, necessary arrangemeuteshal tigeecentractor

to take care of pressure drop of nitrogen or dry air during transit and storage till completion of o
during erection. The nitrogen or dry air cylinder provided to maintain positive pressure can be take
by the contractafter oil filling. A gas pressure testing valve with necessary pressure gauge and ad:
valve shall be provided. Transformer shall also be fitted with at least one Electronic impact recor
returnable basis) during transportation to measagaithdenand duration of the impact in all three
directions. The acceptance criteria and limits of impact in all three directions which can be withst
the equipment during transportation and handling shall be submitted by the contractor during d
engineering. The recording shall commence in the factory before dispatch and must continue till 1
is installed on its foundation. The data of electronic impact recorder(s) shall be down loaded at sit
soft copy of it shall be handed dmegitteein-charge. Further, within three weeks the contractor shall
communicate the interpretation of the data. In the unlikely event of impact recorder output not aval
site, the equipment shall be thoroughly internally inspected by tlee méansifacture pr e s ent a
erection at site to ensure healthiness of the equipment. Contractor shall mount Vehicle tracking -
(GPRS/ GPS/ GSM based) to track the exact position of the vehicle on which the transformer is
loaded for transportasind during detailed engineering take approval for the equipment installed.

Oil Storage Tank

General

This specification is for oil storage tank of capacity mentioned in BPS. The tank shall be suppliec
with complete accessories.

Standard

The oiktorage tank shall be designed and fabricated as per relevant Indian Standards e.g. IS: 8
other internationally acceptable standards.

Specifications

Transformer oil storage tanks shall be towable on pneumatic tyres and rested on manual screw j
adequate quantity & size. The tank shall be cylindrical in shape and mounted horizontally and
mild steel plate of adequate thickness. Size of the storage tank shall be as follows:

Diameter : 2.0 meter
Minimum Capacity : 20 Cu M.
The tank shidle designed for storafyeil at a temperature o¥.00

The Bidder may further note that maximum height of any part of the complete assembly of the s
tank shall not exceed 4.0 metres above road top.

The tank shall have adequate number opgdldgadhat it can be kept on jack while completely filled
with oil. The tank shall be provided with suitable saddles so that tank can be rested on grounc
removing the pneumatic tyres.

The tank shall also fitted with manhole, outside & insidddsrcaiiicagel breather assembly, inlet

& outlet valve, oil sampling valve with suitable adopter, oil drainage valve, air vent etc. Pulling h
both ends of the tank shall be provided so that the tank can be pulled from either end while com
filled with oil. Bidder shall indicate the engine capacity in horse power to pull one tank completel
with oil. Oil level indicator shall be provided with calibration in terms of litre so that at any time o
can have an idea of oil in theSaitlble arrangement shall also be provided to prevent overflow in th
tank.
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3.25.3.5.

3.25.3.6.
3.25.3.7.

3.26.
3.26.1.

3.26.2.
3.26.3.
3.26.4.
3.26.5.

3.27.
3.27.1.
3.27.2.

3.27.3.

3.27.4.

3.27.5.

3.27.6.

3.28.
3.28.1.

The following accessories shall also form part of supply along with each Oil storage tank.

€) Four numbers of suitable nominal bore rubber hoses for transformer aip dpplication
temperature of 200full vacuum and pressure up to 2.3 Wighauouplers and unions each
not less than 10 metre long shall be provided.

(b) Two numbers of suitable nominal bore vacuum hoses, suitable for full vacuum without colle
and kiking, with couplers and unions each not less than 10 metre long shall also be provid

(© One number of digital vacuum gauge with sensor capable of reading up to 0.001 torr, ope
on 240V 50Hz AC supply shall be supplied. Couplers and usiorshtarlddrtock oil flow
in the sensor. Sensor shall be provided with atleast 8 meter cable so as to suitably plac
Vacuum gauge at ground level.

The painting of oil storage tank and its control panel shatldesaapadrl0.5

The tank shall contain anseifnted centrifugal oil pump with inlet and outlet valves, with couplers
suitable for flexible rubber hoses and necessary switchgear for its contioheTherdgaha
connection to the pump. The pump shall be electric motor driven, and shall have a discharge of r
than 6.0 kl/hr. with a discharge headnoffhi® pump motor and the control cabinet shall be enclosed
in a cubical with8F encloser

QOil SamplingBottle

Oil sampling bottles shall be suitable for collecting oil samples from transformers and shunt react
Dissolved Gas Analysis. Bottles shall be robust enough, so that no damage occurs during fre
transportation of samptas &ite to laboratory.

Oil sampling bottles shall be made of stainless steel having a capacity of one litre.
Oil Sampling bottles shall be capable of being stgladgdsshall be fitted with cocks on both ends.
The design of bottle & seal shalthdtsat loss of hydrogen shall not exceed 5% per week.

An impermeableqmibof, transparent plastic or rubber tube of about 5 mm diameter, and of suffici
length shall also be provided with each bottle along with suitable connectors twfthéheitube on
sampling valve of the equipment and the oil collecting bottles respectively.

Bushing Current Transformers
Current Transformers shall comply with IEC 60044

It shall be possible to remove the turret mounted current transformeaagformérgank without
removing the tank cover. Necessary precautiontakbaltdeninimize eddy currents and local heat
generated in the turret.

Current transformer secondary leads shall be brought out to a weatherposohéameaeh
bushig. These terminals shall be wired out to cooler control cabinet/marshalling box using sef
cables for each core.

Bushing Current transformer parameters indicated in this gpatéicahidpare tentative and
liable to change within reasonatbts. IThe Contractor shall obtain Purchppeogal before
proceeding with the design of bushing current transformers.

The CT6s used for REF pr ot enorddr itimitiine sirculating v e
current under normal conditicstability pfotection.

To facilitatehesite testing of BCT, 2 nos. of CT Test Tesrimak taken out at Epoxy Terminal
board meant for CT secondary lead terminations. Cthe Bést terminals should be kept
grounded. The same should be refteatgating and diagram plate

NITROGEN INJECTION TYPE FIRE PREVENTION & EXTINGUSHING SYSTEM

Nitrogen Injection Type Fire Protection System (NIFPS) shall be designegptosioneweint
transformer tank and the fire during internal faultfropsatmgnd alsatdinguish the external oil
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3.28.2.

3.28.3.

3.28.4.

3.28.5.

3.28.6.

fires on transformer/ reactor due to tank explosion andfailesdsrite bushing fires, OLTC fires
and fire from surrounding equipments, etc.

The system shall work on the principle of Dr&n &dditwation, it shall drain a predetegyoanéaty

of oil from the tank top through drain valve to reduce the tamofatssoreservator tank oil and
inject nitrogen gas at high pressure from the bottdine sade&k ahrough inlet valveseade stirring

action and reduce the temperature of dildsél@wint to extinguish the fire. On operation, the quantity
of oil removed from the i@l be such that adequate amount of oil shall remain to cover active pe
(i.e. core cabsembly)

Electrical isolation of transformer shall be an essamiditiprefor activatingsirstem.

Operational Controls

The system operation shall be fully automatic and activate from the requirediggaradsotimer
addition to automatjeration, remote operation from control roontemetngotend local manual
control in the fire extinguishing cubicle shall also bé&yateidesthall operate on following situations:

Prevention of transformer from explosion and fire

To prevent trefosmer from explosion and fire in case of an internal fault, sigraiemgitien b
Electrical protection relays and tripping of circuit breaker of tramgferatiemamfoeither Buchholz
relay or pressure relief valve (PRV) shall be ubealtdcttasystem. The exact logic for system
activation shall be finalized during detailed engineering.

Prevention of transformer from fire

In case of fire, sensed by fire detectors, the system shall be activated onlysaftsicriauitiical
transformer, confirmed by breaker trip. If the fire detection is natvidssogiaitedr fault, the system
activation shall be only manual. Manual operat&imadiveiécprovided in the control room with a cover
to avoid accidental operation of it.

Operation of System

On receiving activation signal, the following shall take place:
i)  Open the quick opening drain valve to drain the top layer olil

i)  Shut off the conservator isolation valve to prevent flow of Gdrfismrvéter tank to the main
tank

iii) Operthe Nitrogen regulator valve to inject Nitrogen into the transfanmeateatikriog of oil.
There shall be interlock to prevent activation of the system if the traredfrreally rsmiated.

There shall also be provision for isthlatsygtem during maintenance and/or téstitgosformer.

Technical Particulars

Supply oB0MVA, 132/33 kV Power Transformers and Related Services Assam Electricity Grid Corp. Ltd.



Secton3Empl oyer 6s Requirements 81

3.28.7.

The contractor shall be responsible for the design of the complete system ahd shalisgismit
and design calculations for the number of fire detectoirsy piperaipipe and Nitrogen injection
pipe, Nitrogen cylinder capacity, number of injection pashtgetetpproval friaEGCL

Facility shall be provided to test the system when the transformer is in sactiedlywitaming
the oil ahinjecting Nitrogen.

The Nitrogen regulator valve shall be designed in such a way that the Nitrogentiséall not ent:
transformer tank even in case of passing/ leakage of valve.

Owner shall provide two distinct station auxiliary DC feederaufposestrolg/stem shall work

on station DC supply with voltage variation deditze8hieethe contrbbx of fire protection system

shall have facility to receive these feeders for auto cleahgeosen pp | vy . 't shall
responsilty to further distribute power to the réogcatazhs. In case auxiliary DC power supply
requirement is different than station aD&llisuypply, then all necessafip®Converters shall be
provided by the Contractor.

Following minimum indicaéindsalarms shall be provided in the local cubicle asthveltastrol
box:

1 Nitrogen cylinder pressure indieatammometer with sufficient numbejustable NO contacts
9  Nitrogen cylinder pressure low

1  Fire in Transformer/ Reactor

1 Oil drain stad

1  Conservator oil isolation valve closed

1 Nitrogen injection started

1 DC supply fail

1  Qil drain valve closed

 Gas inlet valve closed

Details of Supply of System Equipment and Other Related Activities

The scope of supply shall include the following ittt items required forasafdérouble
free operation of the system.

i)  Fire extinguishing cubicle with base frame and containing at least the following:
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1 Nitrogen gas cylinder of sufficient capacity with pressure regalatonetiad with sufficient
number of adjustable NO contacts.

1  Oil Drain Assembly including oil drain pipe extension of suitebles@etppipes to oil pit
1 Mechanical release device for oil drain and nitrogen release

1 Limit switches for monitoring of the systems

1 Panelighting

1 Flanges on top of the panel for connecting oil drain and nitroggresjecticansformer

9 Back up pressure switch to operate nitrogen gas valve

9 Pressure indicators for Nitrogen pressure of the cylinder and acthabugjedidrogen
regulator

ii) Control box to be installed in the control room of the station fosysi@mtovimgration,
automatic control and remote operation, withirelaratiens, switches, push buttons, audio
signal, suitable for trippingsamalling.

iii) Requird number of fire detectors to be located in strategic locdinatizeéd bering detailed
engineering.

iv) All controls, alarms, panels, cables, cable trays (if required), junction boxes etc.
3.28.8.  Under Ground Oil Storage Tank

Each transformer unit shaltdgéded with an underground oil storage tank. The tilnktcitzale

have Non Corrosive, water proof, epoxy coated (from Inside) mild stdetKn@agréimm) to

store drained out oil on operation of NIFPS. The tank shalfrbmpaitgielis peClause3.10.5

The total capacity of storage tank shall be at leastf8fbriofer tank oil to avoid overflowing of oil
considerindpat drained oil volume shaltdaend 10% of transformer tank oil. Necessary arrangement
shall be made on undergrstordge tank so as to take out the drained oil from the tank for furthe
processing and usethdlpipe and physical connectiotrdrmsformer to oil pit shall be in the scope
ofcontractor.

This storage tank shall be placed in the pit made of brick walls with PCCwittPsdittdbeingver
plates to avoid ingress of rain water. The design of tank and ftakbedltildéeng detailed
engineering.

3.28.9. Installation and m@mmissioning test
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After installation the systerc@renissioning tests shall be carried out jointly @vithntleer 0 s
representative before the system is put in service.
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Schedul&d 1

Guaranteed and Otheechnical Particulars
(To be filled in by the Bidder and shall be submitted with Technical Bid)

S. No Description Particulars
1.0 Manufacturer ofs Nam
manufacturing plant
2.0 Standard applicable
3.0 Rating (MVA)
4.0 Voltage ratio (kV)
5.0 Windingonnection
6.0 Vector group
7.0 Number of phases
8.0 Frequency (Hz)
9.0 Type of cooling
10.0 Rating available at any tapping with ONA
cooling
(). HV (MVA)
(ii). IV (MVA)
(iii). LV (MVA)
11.0 Rating available at any tapping with ONA
cooling
(). HV (MVA)
(i). IV (MVA)
(iii). LV(MVA)
12.0 Rating available at any tapping with OFA
cooling
(). HV (MVA)
(i). IV (MVA)
(iii). LV (MVA)
13.0 Permissible overload
14.0 Impedance Data
14.1 | Ohmic impedance é&Q@andrated frequencg
based on rated powerHV winding (%)
@). HV/IV
U Principal tap
0 Maximum tap
a  Minimum tap
(ii). HV/LV
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S. No Description Particulars
U Principal tap
U Maximum tap
a  Minimum tap
(iii). IVILV
U Principal tap
U Maximum tap
0 Minimum tap
14.2 | Tolerance applicablaltovempedance
@i). HVIIV
U Principal tap
0 Maximum tap
0  Minimum tap
(ii). HV/LV
U Principal tap
0 Maximum tap
0  Minimum tap
(iii). IvV/LV
U Principal tap
0 Maximum tap
0  Minimum tap
14.3 | Zero sequence impedance (%)
(). HVIIV
U  Principal tap
0 Maximum tap
0 Minimum tap
(if). HV/Neutral
U Principal tap
0 Maximum tap
U Minimum tap
(iii). IV/Neutral
U Principal tap
0 Maximum tap
a  Minimum tap
14.4 | Minimum Air core impedance (%)
15.0 Guaranteeddssesk Tolerances
15.1 | Guaranteed Losses
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S. No

Description

Particulars

a) No load loss on principal tap at rate
voltage and frequency (KW)

b) Load los¢Copper Losa) rated HV anc
IVload without LV loading at principa
at 75°C (KW)

c) Coolerloss )

d) Total loss (a+b+c) (KW)

15.2

Toleranced applicable on above losses

a) No load loss on principal tap at rate(
voltage and frequency (KW)

b) Load los¢Copper Loss) rated H&nd
IVload without LV loading at principa
at 75°C (KW)

c) Cooler loss (K/W)

d) Total loss (at+b+c), (KW)

16.0

Cooling Equipment Details

16.1

Number of radiator bank and itsaatigf
transformer cooling

16.2

Radiator

a) Type of mounting

b) Material

c) Thickness

16.3

Number of fans per radiator bank

16.4

Temperature range for which setting is
adjustable

17.0

Thermal Data

171

Temperature rise in top oil ovamaient of
50 C. O

17.2

Temperature rise in windimgdistance
measurement metloedr an ambiasft5@
C. PO

17.3

Winding hotspot temperatuee an ambient
of50 C. PO

17.4

Core hotspot temperatwer an ambient of
50 C. PO

17.5

Position of core hotspot

17.6

Thermal time constant (Hours)

18.0

Maximum noise levai

18.1

ONAN cooling (dBA)

18.2

Fullload with 100% cooling (dBA)
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S. No

Description

Particulars

19.0

Maximum paidl discharge level at 1.5 pu

(<)

20.0

Core

20.1

Manufacturer of core material

20.2

Type of construction (core/shell)

20.3

Diameter of the core (mm)

20.4

Core area (Mn

a) Yoke

b) Wound limb

c) Unwound limb

20.5

Corematerial and grade used

20.6

Type of joint between core and yoke

20.7

Thickness of stamping (mm)

20.8

Percentage silicon content (%)

20.9

Maximurflux density in core at rated
frequency and at

a) 90% voltage (wb/sq.m)

b) 100% voltage (wb/sg.m)

c) 110% voltagerb/sg.m)

21.0

Over excitation withstand time (secs.)

21.1

1.05Um

21.2

1.25Um

21.3

1.50 Um

22.0

Winding

22.1

Type of winding

a) HV

b) IV

c) LV

d) Regulating

22.2

Current density at rated load

a) HV

b) IV

c) LV

22.3

Conductor area

22.4

a) HvV

22.5

b) IV

22.6

c) LV
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S. No

Description

Particulars

22.7

Maximum curref@nsity under short circuil

22.8

a) HV

22.9

b) IV

22.10

c) LV

22.11

Magnetizing inrush current (Amps)

22.12

No load current (Amps) at rated frequen
at

a) 90% voltage

b) 100% voltage

c) 110% voltage

22.13

Voltage per turn for maxifiuxrdensity

a) HV (Volts)

b) IV (Volts)

c) LV (Volts)

22.14

Resistance

a) HV (Ohms)

b) IV (Ohms)

c) LV (Ohms)

22.15

Number of turns in

a) HV

b) IV

c) LV

d) Regulating

22.16

Position of winding from théEackse a
sketch)

a) HV

b) IV

c) LV

d) Regulating

22.17

Type of Conductor

a) HV

b) IV

c) LV

d) Regulating

22.18

Maximum average radial compressive st

the winding
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S. No Description Particulars
a) For CTC/epoxy bonded conductor
(N/sq.mm)
b) For paper insulated conductor (N/sq
22.19 | |nsulation system
Mirm density of press board (gm/cc)
Mirm Density of paper ( gm/cc)
23.0 Insulation Levedf Winding HV vV LV
23.1 | Lightning impulse withstand voltage (kV{
23.2 | switching Surge withstand voltage (kVp -
23.3 | power Frequency withstand voltage (kV -
23.4 | Maximum transferred surge voltage due - -
rated LI/SI voltage on HV &Wpeak)
24.0 Short circuitvithstand current & duration
24.1 | Short circuit current for which transformer
is designed to withstand in p.u of rated
rms current
®. AV
@. IV
(ii). LV
24.2 | withstand time for three phase short cird
terminals (secs.)
25.0 Capacitance Values
25.1 | HV to earth(pF)
25.2 ||V to earth(pF)
25.3 | LV to earth(pF)
26.0 Tank
26.1 | Type of Tank coy@pnventional / Bell
26.2 | Material
26.3 | Approximate thickness of
(). Sides (mm)
(if). Bottom (mm)
(iif). Cover (mm)
26.4 | Type of Tank cover joint
27.0 Vacuumwithstand capability of
27.1 | Main tank (torr)
27.2 | Radiators and accessories (torr)
28.0 Pressure withstanding capability of
28.1
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S. No

Description

Particulars

28.2

Radiators and accessories (torr)

29.0

Gasket

29.1

Material

29.2

Temperature withstand capability (°C)

30.0

Size of offilter hose (mm)

31.0

Bushings

HV v

LV

Neutral

31.1

Name dflanufacturer

31.2

Rated Voltage (kV)

31.3

Rated current (Amps)

31.4

Total creepage distance (mm)

31.5

Protected creepage distance (mm)

31.6

Insulation Level

a) Lightning impulse withstemiige (kVp

b) Switching Surge withstand voltage (

c) Power Frequency withstand voltage
rms)

31.7

Colour of porcelain

31.8

Mounting

32.0

Bushing Current Transformer on Auto
Transformer

32.1

HV Side

(). Type or voltage class

Ratio

(ii).

(ii). Accuracy class

(iv). Burden (VA)

(v). Accuracy limit factor

(vi).

Knee point voltage (Volts) (minimu

(vii).

Maximum resistance of secondary
winding

(viii). Maximum exciting (mA) current

32.2

IV Side

(). Type or voltage class

(i). Ratio

(ii). Accuracy class

(iv). Burden (VA)

(v). Accuracy limit factor

(vi).

Knee point voltage (Volts) (minimu
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S. No Description Particulars
(vii). Maximum resistance of secondary
winding
(viii). Maximum exciting (mA) current
32.3 | Neutral Side
(). Type or voltage class
(i). Ratio
(ii). Accuracy class
(iv). Burden (VA)
(v). Accuracy limit factor
(vi). Kneepoint voltage (Volts) (minimun
(vii). Maximum resistance of secondary
winding
(viii). Maximum exciting (mA) current
33.0 Clearances
33.1 | Minimum clearance between phases an(
to earth
(). Inoil (mm)
(i). In air (mm)
33.2 | Minimum clearance of HV winding to tan
(mm)
33.3 | Minimum clearance of HV winding to ear
(mm)
33.4 | Clearance between Core and Coil (mm)
33.5 | Clearance between coils (mm)
33.6 | Clearance between neutral to ground in
(mm)
34.0 Tap changing Equipment rating
34.1 | Manufacturer & type designation
34.2 | voltage class & current
34.3 | Number of steps
34.4 | Range
34.5 | step voltage
34.6 | Electrical location of tapfpivglV/Neutjal
34.7 | Rated voltage of drive motor (volts)
34.8 | No. of revolutions to complete one step
34.9 | Time to complete one step on manual/al
operatiofsecs.)
34.10 | power required (kW)
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S. No Description Particulars

34.11 | |nsulation level of tap changer

34.12 | short circuit withstand current

34.13 | Value of tie-in-resistor and connection m)
arrangement (if provided)

34.14 | No load voltage appearing on

(). Principal tap

(i). Maximum tap

(iii). Minimum tap

35.0 Conservator
35.1 | Total volume (Litres)

35.2 | volume between highest and lowest leve
36.0 Air Cell ¢il preservation
36.1 | Material of air cell

36.2 | Continuous temp. withstand capability of
cell

37.0 Pressure Relief Device

37.1 | Manufacturer & type designation

37.2 | No. of pressure relief device provided

37.3 | Operating pressure of pressure relief de
38.0 InsulatingQil

38.1 | Manufacturer of the Oil

38.2 | standards applicable

38.3 | Type of ofNon inhibited / inhibjited

38.4 | Moisture Content (ppm) Befordirst Before
filling commissionirn

38.5 | Max. tawlelta value (at 90 deg. C.)
38.6 | Resistivity (okrm)

38.7 | Breakdown Strength (kV)

38.8 | Interfacial tension at 20°C (min.)

39.0 Temperature Indicators
39.1 | Oil Temperaturiedicator
(). Name of Manufacturer

(i). Range

(ii). Accuracy

39.2 | windingemperature Indicator
(). Name of Manufacturer

(i). Range
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S. No

Description

Particulars

(ii). Accuracy

39.3

RWTI

(). Name of Manufacturer

(i). Range

(ii). Accuracy

(iv). Auxiliary supply used

40.0

On line oil drying system

40.1

Name dflanufacturer & type designation

40.2

Number & Capacity of delexment for eact
transformer

40.3

Moisture absorption capacity

41.0

On line dissolved hydrogen gas & moisty
monitoring system

41.1

Name dflanufacturer & type designation

41.2

Name of gases monitored

41.3

Nos. of Potential free contacts for monitc
Alarmequipment healthiness etc

42.0

Buchholz Relay

42.1

Name dflanufacturer & type designation

43.0

Furnish details of processing of core
assembly including drying methg
temperature, vacuum level, clamg
pressure etc.

44.0

Approximate dimensions

44.1

Tankl( x BxH) (mm)

44.2

Overall dimensions with coolers (L x B x
(mm)

44.3

Shipping dimensions (L x B x H) (mm)

44.4

Height for elanking (mm)

44.5

Dimensions of largest package (L x B x |
(mm)

45.0

Weights of Transformer Components

45.1

Core (kg)

45.2

Windings (Kg)

45.3

Core & winding assembly (kg)

45.4

Insulation (Kg)

45.5

Tank and fittings (Kg)

45.6

Oil (Kg)
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S. No

Description

Particulars

45.7

Untanking weight (heaviest piece) (Kg)

45.8

Total weight (Kg)

45.9

Weight of heaviest package (Kg)

45.10

Total shipping weight (Kg )

45.11

Parts detached for transport (flistjsh

46.0

Proposed filling medium for transportatig
from works to site

47.0

Minimum draw bar pull required to move
transformer on level track (kg)

48.0

Bimetallic Connections

48.1

Normal current rating (A)

48.2

Short time current rating (A)

48.3

Tensilestrength (Kg)

48.4

Maximum temperature limit

48.5

Dimensional sketch enclosed indicating
tolerances (Yes/No)

48.6

Minimum clearance (mm)

- Phase to Phase

- Phase to Earth
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Schedule 2

Maximum Flux Density a@dre Weight Calculation

(To be filled in e Bidder)

Step No Width of steps [mm] Stack Thickness Gross Iron Area
[mm] [mn?]
1
2
3
4
5
6
7
8
9
10

Bmax= E/(4.44 x f xo&N)

Where E = L.V. winding phase voltage / phase
f = Rated frequency = 50 HZ.
Bmax= Maximum flux density in Tesla.

A= Net iron area in sg.m = Gross iron area x stacking factor in sgq.m

N = Number of Lwinding, turns/phase

Stacking Factor = 0.97 maximum
Core weight calculation-

Core dia [in mm] =

Window height [in mm] =

Weight of core = [3 x window height + 4 x limb centre + 2 x max. width] x Net iron area x Der

of core

NB:- 1 Specific loss Wsix density graph for the type of core lamination to be used has to be furnisheo
2. VA/Kg. Vs flux density graph for the core lamination to be used has to be furnished.

Limb center [in mm] =

3. Any other factor assumed for above calculation to be explained with reasons.

N.B:- The bidder may use its own method of calculation towards determination of maximum flux der
and weight of the core. But the same shall be supported with proper explanation and justificat

Place:
Date:

Signature &idder
with seal @ompany.
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Schedule 3

Details of Loss Calculation

(To be filled in e Bidder)

SI. No

Particulars

Values

Flux density at

(i) 145/36 kV & 50 Hz, Tesla

(i) 132/33 kV & 48.5 Hz, Tesla

Core Data

(i) Core weight in Kg.

(i) Gross core arfam?]

(i) Stacking factor.

(iv) Net core iron area [mm?] [ii X iii]

Specific losses [W/Kg.]

(i) At maximum flux density corresponding to 14

KV and 48.5 HZ.

(i) At maximum flux density corresponding to 13

KV and 50Hz.

Volt ampere/Kg

(i) At maximuftux density corresponding to 145

KV and 48.5 HZ.

(ii) At maximum flux density corresponding to 13

KV and 50Hz.

Calculated/guaranteed iron loss in KW at:

() Rated voltage and rated frequency

(i) Rated voltage and rated frequency

Current dens[#/Sq. mm] for

() RV

(i) LV

Conductor size [in mm?]

(i) HV winding

a) Bare

b) Insulated

c) No of conductors in parallel

(i) LV winding

a) Bare

b) Insulated

¢) No of conductors in parallel

Copper weight

() H.V.windings

(i) LV windings

(iif) For Tap connections,

(iv) Total copper weight [i]+[ii]+[iii]
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SI. No Particulars Values

9. L.V. winding resistance in ohms at 75°C/Phase.

10. | H.V. winding resistance in ohms at 75°C/Phase.
(i) At normal tap position

(i) At maximum tap position

(iif) At minimum tap position

11. | Stray lossemnd eddy current losses [in KW] at 75°C
(i) At normal tap position

(i) At maximum tap position

(iif) At minimum tap position

12. | Resistively of copper to be used for winding

13. | I2R loss at 75°C

(i) At normal tap position

(i) At maximum tap position

(i) At minimutap position

14. | Calculated guaranteed copper losses [in KW] at 75°

loss + stray losses]
(i) At normal tap position

(i) At maximum tap position
(iii) At minimum tap position
15. | Guaranteed Auxiliary loss

16. | Computed/guaranteed total loss in KW abltatgland
rated frequency
[Copper loss + Iron loss + Aux. loss]

(i) At normal tap position

(i) At maximum tap position

(i) At minimum tap position

NB:- 1 Approximate values in weight and losses etc. are not allowed.

2 Tolerance of + 5% in weights noayptael without any approximation

Place:
Date

Bidderds name:
Signature, designation, seal
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Schedule 4
Manufacturer Quality Plan
SINo. | Component| Characteristics| Type  of Quantum | Ref Doc § Form of Inspection| Remarks
Inspection| of Acceptable| Record | Agency
Inspection| Norm
1.0 MATERIAL
1.1 Copper Conductor
111 Sample ched Testing Sampling/ll TM Spec | Insp.rec| Vendor/TM CHP  at
on winding ot ord QC Vendor
conductor  fa end
electrical
conductivity
1.1.2 Dimensions Measurem -Dc TM Spec | -Do -Do CHP at
Width & ent Vendor
Thickness ( Ba end
) & Visualfor
scratches,dentt
arks
1.1.3 Sample ched Testing -Do TM Spec | -Do -Do TC
on insulatin Review
paper for pl
value, electr
strength
1.1.4 check fol Visual -Do TM Spec | -Do -Do CHP at
bonding of th Vendor
insulating pap end
with conductor
1.15 Check for th| Testing -Do TM Spec | -Do -Do TC
reaction of hot Review
and insulatin
paper
1.1.6 Check & ensul Visual -Do TM Spec | -Do -Do CHP at
that physicd Vendor
condition of & end
materials take
for winding i
satisfactory ar
dust free.
1.2 Core Material
121 Sample testin Testing Sampling/ll TM Spec | Insp.rec| Vendor/TM CHP  at
of core materig ot ord QC Vendor
for checkin end
specific core lo
properties,
magnetisation
characteristics
Thickness
1.2.2 Amount of burr| Measurem| -Do -Do -Do -Do CHP at
ent Vendor
end
1.3 Insulating Material
131 Physical Testing Sampling/ll TM Spec | Insp.rec| Vendor/TM TC
Properties ot ord QC Review
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SINo. | Component| Characteristics| Type  of Quantum | Ref Doc § Form ol Inspection| Remarks
Inspection| of Acceptable| Record | Agency
Inspection| Norm
1.3.2 Dielectric Testing Sampling/ll TM Spec | Insp.rec| Vendor/TM TC
Strength ot ord QC Review
1.3.3 Reaction of h¢ Testing Sampling/ll TM Spec | Insp.rec| Vendor/TM TC
oil on insulatin ot ord QC Review
materials
14 OIL
1.4.1 Appearance Visual Sampling | IS 335/TN Insp Vendor/TM CHP  at
Spec Record | QC Vendor
end
1.4.2 Density Testing -Do -Do -Do -Do
143 Viscosity Testing -Do -Do -Do -Do
144 Interfacial Testing -Do -Do -Do -Do
tension
145 Neutralisation | Testing -Do -Do -Do -Do
Value
1.4.6 Dielectric Testing -Do -Do -Do -Do
strength
1.4.7 Tan Delta Testing -Do -Do -Do -Do
1.4.8 Specific Testing -Do -Do -Do -Do
Resistance
1.4.9 Water content | Testing -Do -Do -Do -Do
1.4.10 Flash point Testing -Do -Do -Do -Do
1.4.11 Pour point Testing -Do -Do -Do -Do
1.4.12 Corrosive Testing -Do -Do -Do -Do
sulphur
1.4.13 Oxidation Testing -Do -Do -Do -Do
stability
(a)Neutralisatio
after oxidation
(b)Total sludg
after Oxidation
1.4.14 Ageing Testing -Do -Do -Do -Do
characteristics
after accelerate
ageing
1.4.15 Presence d Testing -Do -Do -Do -Do
oxidation
Inhibitor
1.4.16 SKvalue Testing -Do -Do -Do -Do
2.0 FITTINGS AND ACCESSORIES
2.1 Tank &
Conservatol
Raw materig
211 Type of material | TC Verif Sampling | TM Spec | Insp Vendor/TM
Record | QC
2.1.2 Thickness Testing | -Do -Do -Do -De CHP at
Vendor
end
2.2 Tank & conservatérssembly
221 Inspection of maj Visual | Each Unit| TM Spec | Insp Vendor/TM CHP  at
welds. Record | QC Vendor
end
2.2.2 NDT for loa| Testing| Each Unit| TM Spec | Insp Vendor/TM CHP  at
bearing(Jacking Record | QC Vendor
end
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SINo. | Component| Characteristics| Type  of Quantum | Ref Doc § Form ol Inspection| Remarks
Inspection| of Acceptable| Record | Agency
Inspection| Norm
pad, lifting bollan
Welds(DP test)

2.2.3 dimensions Testing | Each Unit| TM Spec | Insp Vendor/TM CHP  at
between wheel Record | QC Vendor
demonstrate turni end
of wheels throu
90 deg. & furth
dimensional chec

2.2.4 Leakage Test { Testing| Each Unit| TM Spec | Insp Vendor/TM CHP at
conservator Record | QC Vendor

end

2.2.5 Measurement Testing | Each Unit| TM Spec | Insp Vendor/TM CHP  at
film thickness of Record | QC ™™  for
() Zinc chroma] Meas | -Do -Do -Do -Do total DFT]
paint measure
(i) Finished coat | Meas | -Do -Do -Do -Do ment

during
final
inspectio
n

2.2.6 -Pressure One -Do -Do -Do -Do CHP at
&Vacuum test unit/Rat Vendor

ng end

2.3 Radiator

2.3.1 Visual & Dimensi(¢ Meas | Each Unit| TM Spec | Insp Vendor/TM

Record | QC

2.3.2 Pressure test | Testing| -Do -Do -Do -Do
leakage test

2.3.3 Paint thickness | Meas | -Do -Do -Do -Do

24 Marshalling box & RTCC

24.1 Dimension( WxDy Measur| Each Unit| TM Spec | Insp Vendor/TM
of panel) ement Record | QC

2.4.2 Meas. of 2 k| Testing| -Do -Do -Do -Do CHP
dielectric test

2.4.3 Component makeg Visual | -Do -Do -Do -Do
Rating

244 Completeness, | Visual | -Do -Do -Do -Do
label  Fixing
finishing

2.4.5 Functional test Visual | -Do -Do -Do -Do

2.4.6 IP:55 test for M. B| Testing | 1 IS 2147 -Do -Do CHP

unit/rating

2.5 Temperature indicators (OTI,WTI)

251 Type Visual | Each Unit| TM Spec | Insp Vendor/TM

Record |6 s QC

2.5.2 Continuity check | Manual | -Do -Do -Do -Do

253 Switch setting | -Do -Do -Do -Do -De
calibration

2.6 Buchholz Relay

2.6.1 Type/Model Visual | -Do -Do -Do -Do

2.6.2 Continuity ¢ Manual | -Do -Do -Do -Do
Contacts Check

2.6.3 Operation q Manual | -Do -Do -Do -Do
contacts Check

2.7 Bushings
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SINo. | Component| Characteristics| Type  of Quantum | Ref Doc § Form ol Inspection| Remarks

Inspection| of Acceptable| Record | Agency
Inspection| Norm

2.7.1 Test for leakage ( TC Verif Each Unit | IS 2099/TN Insp Vendor/TM
internal filling Spec Record |6 s QC
(Tightness test)

2.7.2 Dry powe| TC Veril Each Unit| IS 2099/TN Insp Vendor/TM
frequency test (¢ Spec Record |6 s QC
terminal & tapping

2.7.3 Measurement TC Verif Each Unit| IS 2099/TN Insp Vendor/TM
dielectric Spec Record |6 s QC
dissipation factor
capacitance

274 Partial  discharg Testing | Each Unit | IS 2099/TN Insp Vendor/TM CHP  af
test followed K Spec Record | 6 s QC Vendor
dielectric end
dissipation factor
capacitance
measurement  f
condenser
bushings 4
creepage distan
measurement.

2.8 Current Transformers

2.8.1 Type & finish Visual | Eachlot | T MO s Insp Vendor/TM

Record |6 s QC

2.8.2 Dimension§OD,ID| Measur| Each Unit | -Do -Do -Do
& H)

2.8.3 Verification ¢ Testing | Each Unit | -Do -Do -Do
Terminal Marking
Polarity

2.8.4 P.F.dry withstan -Do -Do -Do -Do -Do
test

2.8.5 Overvoltage -Do -Do -Do -Do -Do
interturn test

2.8.6 Determination -Do -Do -Do -Do -Do
errors

2.9 Pressure relief Valve/Sudden pressure relay

291 Type/ Model Visual | Each Unit | TMs Spec | Insp Vendor/TM

Record |6 s QC

29.2 Manual operation| Manual | -Do -Do -Do -De
Switch contacts | Check

2.9.3 Operating pressul Testing | -Do -Do -Do -Do

2.10 MOLG

2.10.1 Type/ Model Visual | Each Unit | TMs Spec | Insp Vendor/TM

Record |6 s QC

2.10.2 Dial Calibration | TC Verif -Do -Do -Do -Do

2.10.3 Switch Continuity| Manual | -Do -Do -Do -Do

Check
2.11 Valves
2111 Type & Size Visual | Each Unit | Customer | Insp Vendor/TM
Spec Record |6 s QC

2.11.2 Open & shy -Do -Do -Do -Do -Do
marking

2.11.3 Leakage test TC Varif

2.12 Silica gel breather

2.12.1 Type/ Model Visual | Each Unit| TMs Spec | Insp Vendor/TM

Record |6 s QC

2.13 Online H& Moisture monitoring
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