MM D/T-HTM 1-05/0823 Version-3
Maharashtra State Electricity Distibution Co. Ltd.

Tender Details 29-08-2023 06:30:09
Tender Code MMD/T-HTM1-05/0823 VERSION- 3
Tender Type Procurement Tender
Type Of Bid Two Bid
Description Procurement of 33 KV /11 KV, 5 MVA and 10
MVA power transformers
Estimated Cost (In Lakhs) 27435
Basis of prices Firm Price Basis
Tender Validity 120
Delivery Requirement (In Months) 9
Tender on rate contract basis NO
Tender Fee (In INR) 25000
GST In INR (@18% on Tender Fee: SAC No. 4500

Total Tender Fee Amount including GST in INR. 29500

Shri Kirankumar Shinde , 7045791361

Contact ,cemmcmsedcl@gmail.com

Pre-Qualifying Req As per qualifying requirement clause of section Ill
Budget Type NA

Scheme Code null

Scheme Name

Department Material Management Cell
Office Type HO

Location Type Corporate Office

Designation Executive Engineer(Distribution)
Pre-Bid Meeting Address THE CHIEF ENGINEER

Maharashtra State Electricity Distribution Co. Ltd.
Material Management Department,

Plot No. G-9, “Prakashgad” First floor, Prof. A. K.
Marg,

Bandra(E), Mumbai—400051.

Bid Opening Address THE CHIEF ENGINEER

Maharashtra State Electricity Distribution Co. Ltd.
Material Management Department,

Plot No. G-9, “Prakashgad” First floor, Prof. A. K.

Marg,

Bandra(E), Mumbai—400051.
Version No 3
Call for Deviation YES
Is Annexure C1 Applicable YES
Is Manufacturer Applicable YES
Is Trader Applicable NO
Minimum % of Offered Quantity 20
Is Power Supplier Applicable NO
Tender Sale Start Date 01-08-2023 20:00
Tender Sale End Date 06-09-2023 12:00
Bid Start Date 01-08-2023 20:05
Bid End Date 06-09-2023 15:00
Pre-Bid Meeting Date 08-08-2023 17:00
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MMD/T-HTM1-05/0823 Version-3
Techno-Commercial Bid opening on 06-09-2023 15:30
Price Bid opening on Will be declared later
Annexure C1 Opening Date Will be declared later
Winner Selection Date Will be declared later
Can Bidder opt for EMD Exemption YES
Is Annexure-E [Consent for MSEDCL Standard NO
Technical Specifications and GTP] Applicable ?
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/ \ MAHARASHTRA STATE ELECTRICITY DISTRIBUTION CO. LTD.

Chief Engineer, Materials Management Cell,
MAHAVITARAN

B\‘ !;fj_.“%’ Plot No. G-9, 157 Floor, Prakashgad, Prof. Anant Kanekar Marg,

i e Bandra (East), Mumbai-400051.

Maharashtra State Electricty Distribution Co. Ltd. Phone: (0) 9122-26474211 / 26472131, (P) 26473139

E-mail: cemmcmsedc]l@mahadiscom.in, cemmcmsedcl@gmail.com

[ A Govt. of Maharashtra Undertaking ] Website: http://www.mahadiscom.in
CIN: U40109MH20055GC153645

MMD/T-HTM1-05/0823/ o725 9 0 7 Date: 29.08.2023

Amendment

Sub: Amendment in tender Terms & Conditions
Ref: Tender no. MMD/T-HTM1-05/0823.
Tender description: Procurement of 33KV/11KV, 5 MVA and 10 MVA power transformers.

Bidders are requested to note that following amendments are made for the tender.

Sr. No. Description

1 The revised technical specifications are uploaded on e-tendering website.

Reply to pre-bid queries raised by the bidders is incorporated in tender
documents and uploaded on e-tendering website.

3 Section-III Clause no. II, Qualifving Requirements (2) is modified as under:

The bidder should have experience for supply of similar or higher rating of
material / equipment to any Electricity Distribution Utility, Electricity
Distribution Franchisee, Public Sector Undertaking directly or through EPC
contractor and should have executed orders of 30% of tender quantity for
offered item during last three financial years. If order is executed through EPC
contractor then bidder has provide the documentary evidence for supply of
material to Electricity Distribution Utility, Franchisee and Public Sector
Undertaking.

Bidders who supplied the material in MSEDCLs projects viz; INFRA - II, IPDS,
DDUGJY, DPDC, DDF, Non DDF, HVDS or any other scheme shall also be
considered & bidder shall produce the order completion / quantity supplied
certificate from concern Superintending Engineer (Infra/0&M).

If there is any ambiguity in other terms & conditions, this amendment prevails.

Chief Engineer(\/%)]
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Annexure 'B'(Price Schedule)

Integrate | Central
. d GST GST for
Unit -
ExWork for within
S outside | State State GST
includin State Transact | for within
Transit | Transact | ion on State
gacka i | Ereiant Insuran |ion on (Ex- Transaction
gg 9 Chagrlge ce (Ex- Works |on (Ex- Free Door Delivery Price Per
Sr.N ltem Code Materl.al. Unit Quanpty HSN Quantity charges | s Per Charge Wprks Prlge + Workg Price [Unit py Road upto
o] Description Required Offered . s Per Price+Fr | Freight |+ Freight Destination/Stores/Sub
but Unit (In . . .
. Unit (In | eight Charges | Charges + Station (In Rupees)
excludi |Rupees g
ng ) Rupees [Charges | + Transit
. ) + Transit | Transit | Insurance
duties
Insuranc | Insuranc | Charges)(In
& taxes
etc (In e e Rupees)
RUDEES Charges | Charges
) P )(In )(In
Rupees) | Rupees)
1 2 3 4 5 6 7 8 9 10 11 12 13 14=(8+9+10+11+12+13)
33 11KV,
10MVA
1185000804273 POWER NO (181 85042200
TRANSFOR
MER
33 11KV, 5
MVA POWER
2(85000803713 TRANSFOR NO [219 85042200
MER
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Delivery Details

[Delivery must in the units specified for the items as per Price Schedule]

First lot of ____in assorted sizes will be delivered within 2 Months from the date of LOA Award.After this period supply will be
completed at the rate of ____in assorted sized per month

Confirmation Detalils

We Confirm The Following :

[) Goods and Services Tax(GST) i.e Integrated GST / (Central GST+ State GST):

The GST is included in our prices quoted in price bid (Central GST+ State GST) for within Maharashtra State/Integrated
GST for outside State and we shall not charge any additional amount towards Integrated GST / (Central GST+ State GST),
during currency of contract except statutory variation by Central / State Government in normal (full) rate of Integrated GST /
(Central GST+ State GST), in case of Integrated GST / (Central GST+ State GST) Rate is increased. In case the Integrated
GST / (Central GST+ State GST) is decreased than the rate indicated in the price bid, the benefits of the reduction in the
Integrated GST / (Central GST+ State GST) shall be passed on to the Purchaser.The increase in the Integrated GST /
(Central GST+ State GST) rate due to increase in turnover during the contractual delivery period shall not be charged to the
Purchaser .If the Integrated GST / (Central GST+ State GST) is not payable at present,we shall not charge the same, if it
becomes applicable during the currency of contract due to expiry / withdrawal of tax concessions and incentives during the
currency of contract except for statutory variation by Central / State Government.

(i) Necessary documentary evidence for the GST claimed by us shall be submitted along with the bills.

(ii) We here by declare that while quoting the price in the Price Bid, we have taken into account the entire credit on inputs
available under the GST Act.
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Technical Specification Item: 33 11KV, 10MVA POWER TRANSFORMER

FX

MAHAVITARAN

Maharashtra State Electricity Distribution Company Limited

SPECIFICATION NO.MMC: MSC/DB/01 /2018

TECHNICAL SPECIFICATION

For

33 11KV, 10MVA POWER TRANSFORMER

For

DISTRIBUTION SYSTEM

IN

MSEDCL
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Maharashtra State Electricity Distribution Company Limited

SPECIFICATIO N NO.
T &QC: MSC-l /5&10MVA Powe Transformer /2019/08

TECHNICAL SPECIFICATION

FOR

5 MVA &10 MVA, 33/11 kV, 33/22 kV & 22/11 kV
POWER TRANSFORMERS

FOR DISTRIBUTION

SYSTEM IN

MSEDCL

SPEC. NO. CE /Testing/M5&/10 MVA Power tranformer /2019/08 Revised on Dt.18.08.2023.
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.|
TECHNICA L SPECIFICATIO N NO.
T&QC:MSCI/5MVA &10MV A Powea Transformer //2019/08

INDEX
Sr. No. Contents
1 Scope
2 Sydem Paticulars
3 Seavice Condtion
4 Applicalde Standards
5 Spedfic Techncd Requrements for Mineral Oil Filled Powver Transformer
6 Genea Technicd Details
7 Protedion and Measurind evices
8 Qil
9 Bushing Insulators and Terminals
10 Marshalling Box Cubicle
11 Valves
12 Cable routing on Power Transformer
13 Rado Interference And Noise Level
14 Painting of transformer, Conservator, OLTC, Radiator, Marshalling box
15 Minimum Protective devices on Power Transformer
16 Nitrogen injection Fire Protection System (NIFPS)
17 Fittings and Accessories on Power Tsfammer
18 Tests
19 Rejection
20 Quality Assurance
21 Drawing Approval
22 Stage Inspedion
23 Find Inspedion
24 Chdlenge Testing

SPEC. NO. CE /Testing/M5&/10 MVA Power tranformer /2019/08 Revised on Dt.18.08.2023.
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25 Guaartead & Techrncd Particulars

26 Paformane Guarantee

27 Schedules

Schedule AGuarantead & Techncd Particulars

28 Annex-I: Techricd spedficaion of Transfamer oil

29 Annex-ll: Techricd spedficaion of Nitrogen Injedion Fire Protedion Sysem

SPEC. NO. CE /Testing/MB5&/10 MVA Power transformer/’2019/08 Revised on Dt.18.08.2023
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MAHARASHTRA STATE ELECTRICITY DISTRIBUTION CO. LTD.
TECHNICAL SPECIFICATION FO R
5MVA &10 MVA 33/11 kV, 33/22 kV & 22/11 kV
POWER TRANSFORMERS
SPEC. NO.T &Q C : MSC-I /5 MVA & 10 MVA Power Transformer //2019 /08

Scope:

This specificationcoversdesign,manufacturingtestingand delivery of Three Phase,5
MVA and 10 MVA 33/11 kV, 33/22kV & 22/11kV Oil Natural Air Natural (ONAN),
Outdoor Type, StepDown Power Transformemsith On Load Tap Changer@LTC) and
Remote Tap Change ControR.T.C.C.) panel, to be used in Sub Transmission/
Distribution system.

The equipmentoffered shall be completewith all partsnecessaryor their effective and
troublefree operation. Such parts will be deemed to be within the scope of the supply
irrespective of whether they are specifically indicated in the commerdiat omot.

It is not the intent to specify herein complete details of designand construction.The
equipment offered shall conform to the relevant standards and be of high quality, sturdy,
robust and ofgood design and workmanship completealh respects and capable to
perform continuous and satisfactory operations in the actual service conditions at site and
shall have sufficiently long life in service as per statutory requirements. The dimensional
drawings attached with this specificat and the notes thereto are generally of illustrative
nature. In actual practice, notwithstanding any anomalies, discrepancies, omissions,
completeness, etc. in these specifications and attached drawings, the design and
constructional aspects, incindg materialsand dimensions, will be subject to good
engineering practice in conformity with the required quality of the product, and to such
tolerances, allowances and requirements for clearances etc. as are necessary by virtue of
various stipulations irthat respect in the relevant Indian Standards, IEC standards, I.E.
Rules, I.E. Act and other statutquyovisions.

The Tenderer/supplieshall bind himself to abide by theseconsiderationgdo the entire
satisfactionof the purchaseandwill be requredto adjustsuchdetailsat no extracostto
the purchaser over and above the tendered ratgwiaed.

Tolerances:

Toleranceson all the dimensionsshall be in accordancewith provisions madein the
relevant Indian/IEC standards and in #hespecifications. Otherwise the same will be
governed by good engineering practice in conformity with required quality of the product.

SPEC. NO. CE /Testing/MB5&/10 MVA Power transformer/’2019/08 Revised on Dt.18.08.2023
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2 SystemParticulars: -

21 Nominal SystemVoltage . 33kV 22 kv 11kV

22  Voltage varation onsupplyside  £10%

2.3  Corresponding HigheS8ystemVoltage . 36kV 24 kV 12kv

2.4  Frequency : 50 Hz with + 3 %olerance

2.5  Transientcondition . -20 % or + 10 % combined variatioh

voltage andrequency.

2.6 Numberof Phase 3

2.7  Neutralearthling . Solidly Earthed.

2.8  Short circui withstandlevel : 31.1 KA for 2 Sec for 22 kV and 38/
13.1 KA for 2 sec for 11 KV and 22kV

29  Over voltage operatingapability and . 112.5 % of rated voltage (continuous)

duration

2.10 Noise level(As per IEC:551 and NEMA) : 65db for 5 MVA and 69db for 10 MVA
(Noise level shall not exceed limits as per NEMA ER.)

2.11 Rated Lightningmpulsewithstand : 170kvV
Voltage kV Peak for 33/ 22 k8ystem.

2.12 Rated Lightningmpulsewithstand . 75kV
Voltage, kV Peak for 11 k'gystems

2.13 Rated short duratioRower frequency :  70kV
Withstand voltage, kV rms 33/ 2RV
System

2.14 Power frequencwithstandvoltage : 28 kV
kV rms 11 kVsystem

2.15 System fault level for 3322 kV : 1500 MVA

2.16 System fault level fot1 kV X 500 MVA

2.17 Harmoniccurrent : Designedfor suppressiorf 3¢, 57 7"

Harmonicvoltagesandhigh frequency
disturbances.

SPEC. NO. CE /Testing/M&5&/10 MVA Power transformer’2019/08 Revised on Dt.18.08.2023
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3. ServiceConditions:

A) The 5 MVA and 10 MVA Power Transformers to be supplied against this specification
shall be suitable for satisfactotgntinuous operation under the following tropical

conditions.
31  Maximum ambient temperatu(eC ) 50
3.2  Maximum temperaturm shade 45
3.3  Minimum Temperatur¢’C) 35
3.4  Relative Humidity (%) 100 %
3.5 Maximum Annual rainfall (mm) 1450
3.6  Maximum windpressure (kg/sq.atel) 150
3.7 Maximum altitude above mean sea le{/Bleter) 1000
3.8 Isoceranic 70
3.9  Seismic leve(HorizontalAcceleration) 0.3g
3.10 Climatic Condition Moderately hot and hum

tropical climateconduciv
to rust and fungugrowth.

B) The climatic conditionsare proneto wide variationsin ambientconditionsand hencethe
equipment shall be of suitable design to work satisfactorily under ¢basiions.

4, Applicable Standards:

41 Unless otherwise modified in this specification the transformers shall comply with the
Indian Standard Specification IS: 2026 latest or relevant International Standard such as
ANSI, OSA, DIN, IEC etc., acceptable to therchaser. The specified equipments are
of standard industrial type and can be supplied by manufacturers active in the
international market.

42 Equipmentimeetingwith the requirementf other authenticstandardswhich ensure
equal or better qualitthan the standards mentioned above, shall also be considered.
Two copies of such standards, in authentic English translation shall be furnished along
with theoffer.

43 Equipment offered shall comply with all currently applicable statutory requirements,
regulations and safety codes applicable for design, quality of materiabasttuction
manufacture, inspection apeérformance.

44 Incase of conflict arising out due to variations between the applicable standard and
The standards specified hereie provisions of this specification shptevail.

SPEC. NO. CE /Testing/MB&/10 MVA Power transformer/’2019/08 Revised on Dt.18.08.2023
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Sr. NoApplicable Standards Details
IS : 2026
Power Transformer
2. | IEC : 60076
3. | IEC: 60354
4. | 1S 20267, Loading guide for oil immersed Power Transformer. IS: 202
IS : 6600
5. | IEC: 60551 Determination of sound levels of Transformer and reactors.
6. | IEC:60214
7. IS : 8468 On load tap changer.
8. IEC * 60156 (I;/illesthod for determination of the electric strength for insulati
Specification for unused Mineradsulating oils for Transforme
9. | IEC: 60296 and switchgear.
10 | IS :335:2018(Vth New Insulating oil.
Reusion)
15. | IEC : 60606 Application guide for Power Transformer.
16 | 1S : 3639 Fitting and accessories for Power Transformer
17 IS - 10028 Code of practice foselection, installation and maintenance g
transformer.
18. | IEC : 60616 Terminal and tapping marking for Power Transformer.
19. Basic and safety principle for mamachine interface, marking
IEC : 60445 and identification of equipment terminal and cortduc
termination.
20, | IS :5561 Electrical power connectors.
21. | 1S:1271 Thermal evaluation and classification of electrical insulation
22. | IEC : 60071 Co-ordination of insulation.
23. | IEC : 60034 Rotating electrical machines.
24. | IEC : 60947 Low voltage switchgear and control gear.
25. | 1S : 13947 LV switchgear and control gedPart : 1.
26. | IS :325 Three phase induction motors.
27. | 1S :6272 Industrial cooling fans.
28. _ Cable boxes for transformers and reactors.
BS : 2562 As per CBIR317-2013)
29. | IEC : 60137
30. | BS - 223 Bushing for alternating voltages above 1000V.
31. | 1S :3347(Part 1 to V) | Dimensions for Porcelain Transformer bushing.

SPEC. NO. CE /Testing/M5&/10 MVA Power transformer/2019/08 Revised on Dt.18.08.2023
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32. | IEC : 60529 Degrees of protection for enclosures.( IP).
33. | IS :3347 Gas operated relays.

34. |1S:5 Colours for ready mix.

35. | I1S: 3034 High velocity water spray system.

36. | 1S: 1239 Heavy seamless Carbon steel pipe.

37. | 1S : 14846 Sluice / Gate valve.

38. | National Fire Protection Association (National Fire code 1993) NFPA, USA.

39. | Loss Prevation Association.(LPA)

40. | Indian Electricity Rules.

41. | |ndian Electricity Act.

42. | CBIP Manuak295

If the standardis not quotedfor any item, it shall be presumedhat the latestversion of

Indian Standard shall be applicable to that item.

Equipment meetingwith the requirementsof other Internationalstandardswhich ensure

equal or better performandkan the standards mentioned above shall also be considered.
When the equipment offered by the supplier conforms to other standards, salienbpoints
difference between standards adopted and the standards specified in this specification shall
be clearly brought out in the offer. Two copies of such standards with authentic translation
in English shall be furnished along with the offer.

Specfic Technical Requirements for Mineral Oil filled Power Transformer:

Standard MVA Ratings:- 5 MVA and 10 MVA (Continuousapacity).
Rated Voltage:

i. PrimaryVoltage - 33 kV or 22kV

ii. Secondaryoltage - 22 kV or 11kV

Temperature Rise:
i. The temperaturaise for top oil over an ambienttemperatureof 50 °C shouldbe
50°C maximum (measurecby thermometerin accordancewith 1S: 2026 or
relevantinternationalStandard).

i. Tenperaturerise for winding over an ambienttemperatureof 50 °C should be

55°C maximum (measuredby resistancen accordancewith 1S:2026 or relevant
International Standard).

SystemEarthing:
Neutral of LV side to be solidly earthed.

SPEC. NO. CE /Testing/M5&/10 MVA Power transformer/2019/08 Revised on Dt.18.08.2023
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No Load voltageratio: -
The No Load Voltage ratio corresponding to the principal tapping shall be 33,000/11,000
Volts, 33000/22000 Volts or 22,000/11,000 Volts.

Flux density:-

Flux densityshouldnot be morethan 1.69 TeslaTransformercore shouldbe designedn

sucha way thatit will not get saturatedor any value of V/f (Voltage/frequencyyatio to

the extent of 112.5% of rated value of V/f ratio (i.e. 11000/50, 22000/50, 33000/50). Actual
core design along with calculations in suppdrit should be enclosed with tlodfer.

Current Density:
The current density for HV & LV windings should not exceed 2.8 A Friumelectrolytic
copper conductor at any working tap including extreme tap1bPA voltage).

Magnetizing Current: -
I. The magnetizing current at normal voltage & frequency shall be limited to 104 of
loadcurrent.
ii. The magnetizing current at maximum voltage & frequency shall be limited to 3% of
full load current.

Impedance Values:
Percentage impedance voltage on normal taps & rated MVA at 75° C.

Base MVA % impedance IS Tolerance
5 7.15 % + 10%
10 8.35 % + 10%

5.10 Minimum clearances:

Following minimum clearances in air and oil shall be maintained:

Voltage Phase to phase Phase to Earth Phase tdarth
(in mm) out of Oil (in mm) in Oil (in mm)

11 KV 280 140 25

22 KV 400 320 40

33 KV 400 320 40
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511 Losses:
The losses shall not exceed the value given helow

Voltage No load Load Losses | No load Load
Ratio (kV) Losses(fix| (kW at75° Losses Losses
ed) (KW) C) (fixed) (kW at 75°
(KW) C)
5 MVA 10MVA

33/11 4 23 7 5
33/22 4 23 7 5
22/11 4 23 7 5

5.12 Vector Group : Dyn11
5.13 Anticipated unbalanced loading : 10 %

5.14 Anticipated continuous loading of winding (HV/LV) : 110 % of rateaturrent

6.0 General Technical Details:

6.1 Core:-

a) Material to be used for the transformer core shall be made of premium
grade Imported Cold Rolled Grain Oriented (CRG®! or better with high grade, nen
ageing, low loss and high permeability cold rolled grain oriented silicon steel
laminations. Only those bidders who directly imported CRGO either from the
manufactureror through their accreditedmarketingorganizationof reputed(and not
through any agent) shall be considered.In support of this requirementthe bidder
shall submit an undertaking in specified format (schedule C) ifothe
b) 7TKH &5*2 VKDOO EH FXW DW 0OLOCoAW DXWKRUL]HG 31
c) Lamindion thicknessshould be maximum 0.27 mm with insulation coating

on both sides.
d) Flux densityshouldnot exceedl.69 Teslaat rated voltage and frequency.

Flux density should not exced® Tesla at 112.5 % of rated voltage and

frequency
€) The designof the magneticcircuit shall be such as to avoid static discharges,

development of short circuit paths within itself or to the earttodainping

structure and production @tix component at right angles toet plane of

laminations which may cause lo¢edating.
f) The Coredesignshall be compactwith leastpossibleair gap andrigid clamping

for minimum core loss and noigeneration.
g) Core shall be adequatelybracedto withstandbolted faults on seconary terminals

without mechanical damage and displacement during transportation and positioning.
h) All steelsectionsusedfor supportingthe core shall be thoroughly sandblasted
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after cutting, drilling and welding.

i) Eachcorelaminationshallbeinsulatedwith a materialthatwill notdeterioratedue
to pressure and hotl.

J) The supportingframe work of core shall be so designedasto avoid presenceof
pocketswhich would preventcompleteemptyingof the tank throughdrain valve
or cause trapping @ir during oilfilling.

k) Thebiddershall providesaturationcurveof the corematerialproposedo be used
andcalculations.

[) Adequate lifting lugs shall be provided to lifting the core esdembly.

m) The framework and clamping arrangementd|sleeearthed.

n) Insulation of Core to bolt and core to clamps shall be able to withstaolthge.

0) The corecoil assemblyshall be bolted to theide plates of the tank andhaittom
provide guided pins for positioning core coil assendagularly

p) Suitable magnetic shunts may be provided at thewatik

The successfubidder, shall be requiredto submitthe P D Q X | D F i&sXrepHrtsfowing

the Watt Loss per kg and the thickness of the core lamination, to ascertain the quality of
Core matgals at the time of inspection.

The purchaserreservesthe right to get sample of the core material tested at any
Government recognizddboratory.

6.2 Windings:

a) The suppliershall ensurethatwindingsof the transformersare madein dustproof
environment.The conductorsshall be of Electrolytic Gradecopperas per relevant
standard.

b) The Class A insulation of transformerwindings and connectionsshall befree
from compoundswhich areliable to oozeout, shrink or collapseandshdl be non
catalytic in transformer oil during service. The winding insulation shalhiiferm.

c) Coil assemblyand insulating spacersshall be so arrangedas to ensure free
circulationof oil andto reduce the hot spot of thrgnding.

d) The conductorsshall be transposedt suitableintervalsin orderto minimize eddy
current and to equalize the distribution of current and temperature alonghe
windings.

e) Thewindingsshallbe sodesignedhatall coil assemblyof identicalvoltagerating
shall beinterchangeable

f) Insulationof HV and LV winding shall be adequateto withstandsurgevoltages
appearingacrossthemasa resultof transferdueto animpulsestriking onHV and
LV terminals.

g) Adequate shrinkage siackof cal shouldbe carriedbut before finahssembly.

h) Connectiorshall be bracetb withstandshockduringtransportswitching,short
circuit or othertransients.

i) At all voltage ratios there shall be minimum out of forcethetransformer
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|
winding.
j) Threadedconnectiorwith lockingfacility andtransportedat sufficientintervals.
k) Provisionof taps as perequirement.
[) Core coil assemblghall be mountedn bottom of tankEarthingof core clamping
Structure andarthingof magnetic circuit sall be inline with CBIP manual.

6.3 Tank:

a) The transformertank and cover shall be fabricatedfrom good, commercialgrade,
low carbonrobustmild steelplate of testedquality, The thicknessshould be min 6
mm for side wall and 8mm for top and bottom cover for 5 MVA transformer
and 8 mm for side wall and 10mm for top and bottom cover for 10 MVA
Power Transformer, suitable for welding. Only positive tolerance to thickness is
applicable as per IS 185Zhe thicknessshould be adequatefor meeting the
requiremenbf pressureand vacuuntype testsas per CBIP. Testwill be conducted
on eachtransformer tankor desigrvalidation.

b) The tank shall be of welded construction.All seams and those joints not
requiredto be openedat site shal be doublewelded. All welding shallbe stress
relieved for sheetgreaterthan 35mm. All pipes, stiffeners etc, shall be welded
externally. The tank stiffeners shall be adequately sloped to prevent accumulation of
water. The tank shall have sufficient estgth to withstand without permanent
distortion under followingonditions:

1. Oil filling undervacuum.

ii. Continuous internal gas pressur&6fkKN/m? with oil at operating leveind

iii . NormalMechanicakhockduringtransportationjacking,loadingand unloading
operations.

¢) There shall be adequatespacefor collection of sedimentsat the bottom of tank.
Tank bottom with welded skidase.

d) There shall not be any internal pocketsin which gas/ air can accumulateand
external pocket in which wer canlodge.

€) The tank cover shall be bolted to the tank and minimum disconnection of pipe work
and accessories for covdting.

f) The tank of the transformershall be completewith all accessoriesand shall be
designedso as to allow the completetransformerfilled with oil to be lifted by
craneor jack transportedby road, rail or water way without over straining any
joints and without causing subsequent leakagsl of

g) The maintank body excludingtap changin%compartmentsmd radiatorsshal be
capable of withstanding a vacuumed kN/m“ (500 mm ofHg.).

h) The baseof eachtank shall be so designedthat it shall be possibleto move the
completetransformerunit by skidding on platesor rails in any direction without
injury.

i) Suitable guides shall be provided in the tank for positioning the core and coll
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assembly.

j) OLTC and MarshallingKiosksshall be mounted omansformeibody. Remote
controlpanelshallbe mountedin Control roomNo cabinet or marshalling kiosk
shall be mounted omadiators.Interconnection between marshalling Box to RTCC
panel is not in scope of transformer manufacturer.

k) Top of thetankcovershallbe slopedtowardsHV sideby approximatelyupto 10°to
prevent retention afainwater.

[) The thermometempocketsshall be fitted with captive screwedtop to prevent the
ingress ofwvater.

m) The thermometer pockets shall be located in the position of maximum oil
temperature at continuous and it shall be possible to remove the instrument bulbs
without lowering the oil in théank.

n) Inspectioncovers(Manhole)shall be rectangularin shapeand flangedadequately.

The tank coverandthe inspectioncovers(Manhole)shall be providedwith suitable

lifting arrangements. Inspection covers (Manhole) shall not weigh more than 25 Kg
each. Sufficient size of Inspection covers (Manhole) shall be provided for inspection
of core and winding. Overall designshall be in sucha way that there shall not be

any hindrance / overlapping of some other component in front of the Inspection
covers (Manhole).

0) Tank to be design for oil filling underacuum.

p) Core,frameandtank earthinglinks shall be providedon tank top with the help of
epoxy housing and shorted with links in normal operatoglition.

64  Main Conservator tank:-
a) Conservatosshouldbe volumetriccapacityof at least10 % of total volume of oil in
the tank. Moreover,the oil in conservéor up to the minimum level mark on the oll
level gauge should be at least 3 % of the total volume of oil in the transformer
excludingoil in the OLTC. Conservatohavinga capacitybetweenthe highestand
the lowest visible levels to meet the requiremaiéxpansion of the total cold oll
volume in the transformer and cooling equipment from the minimum ambient
temperature i.e5°C to 98° C.
b) Conservatoshallbe boltedinto positionsothatit canberemovedfor easycleaning
and other maintenanagork. Main pipe from tank shall be projected about 20 mm
above conservator bottom for creating a sump for collection of impurities.
Minimum oil level in conservator corresponding to minimum temperature shall be
well above the sumigvel.
c) Congrvator shall be supported at minimum two points to Mairk.
d) Conservatorshall be mountedin sucha way that the top cover of the transformer
can be lifted without disturbing trenservator.
e) Following fittings and accessories shall be providedMain tankconservator:
) Oil gauge with three position Normal, Minimum and Maximuorarking.
i) Endcover.
1) Oil filling hole with cap.
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V) Magnetic Oil gauge with LOW LEVEL alarm.
V) Silica Gel DehydratingBreatherwith oil seal and filter. Cortainer and oil
cup should be polycarbonatesingle piece clearly transparentcover and
resistantto UV rays.
M) Drain cum fil tering valve (Gatevalve with locking rod and positionindicator
made of Brass 25 mm with covelate.
Mvi) Shutoff valve (Gatevalve) 50mmwith position indicator madeof Brass80
mm located before and after Buccholz relay.
vi) Flange for Breathearonnection.
X) Air Release valve on conservator made of Brass 25 mm with plater
f) Breather body should be Aluminum die cast, shot blasted and powder coated.
Container and oil cup should be 143R grade UV resistantpolycarbonate. All
gaskets should be of nitrile cork (RC 70C) rubber. Breather should be flanged type .
Breather piping shall not any valve placed in between ewator and breather.
Breather shall be removable type mounted at suitable height from ground level.
Breather shall be tested for 0.35 kg / cm for all joints. Silica Gel used in breather
should be 2.5 mmdiameter ROUND BALL type and should be baegradale, non
carcinogenic.

6.5  Radiator Arrangement:
A) Radiatorsshall be so designedasto avoid pocketsin which moisturemay collect and
shall withstandthe pressuretests
B) Unlessthe pipe work is shieldedby adequate earthedetalthe clearancéetweenall
pipe work and live parts shall be more than the clearance for live parts tearth.
Material for radiatorshall be pressed steel atiiickness of material shall be 1.8%n
minimum.Only positive tolerance is applicable
I. Eachradiator block shall have shut off valves, lifting lugs, top and bottom oil
filling valves, air releaseplug, a drain valve (25 mm) and fitted with captive
screw camnthe inlet andbutlet.
i. Eachradiator shall be providedith:
a One shut off valve at the t¢B0 nm size)
b) One shubff valve at the bottom (80 msize)
C) Air release device at thep
d) Drainplugatbottom
e) Lifting lugs.
f) Topplate of tankcover shall be easilsemovable at site hencadiator header
pipe shall not originate fra topcover oftransformer.
g) Radiator support from groundriéquired.
C) Radiatoraccessories
Minimum 4 Nos of radiatorswith top and bottom shutoff-valves, airreleaseplug/Air
release devicanddrainplug.Theno. of radiators/finsand heat disspation calculation
to justify the no.of radiators
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6.6 On Load Tap Changer:
6.6.1 General Requirement:
Each transformer shall be providedith tap changerfor varying its effective
transformatiomratio.

a) Type: External totanktype OLTC filled with Mineraloil.

b) OLTC Location: Externalto tanktype OLTC- Sidemountedon conservatoside and
not in front of HV bushing.OLTC gear shall be coveredwith protective gear shaft
aroundit.

0 Operation of OLTC gear : The taping shall be controlled by a high speedresistor
transitiontype gearin which tap changeis carriedout virtually under 'Novolt' 3 No

D P S Hddmdlition. The selectorswitchesdo not make and break any current, main
current is never interrupted and a resistor is provided to limit the arcing at
selectorcontactsto minimum suitable for outdoor mounting and continuously
rated for operating at all positions including position in the middle ofctagnge.
Selectionof Local / Remoteoperationof OLTC gearis by selectorswitch on OLTC
drive mechanism.

Local operationfrom OLTC drives mechanismthrough pistol grip rotary switch as
well as emergency mechanical hand operation.

Remoteoperationof OLTC can all be dondéy control Switch on RTCC panelor
by SCADA.

Safety interlocks Following minimum safety interlocks to be provided in OLTC:
1) Positive completion of tap changing step omigated.
2) Blocking of reverse tap change command during a forward tap change already in
progress until the mechanigesets andice-versa.
3) Cutting of electrical circuits during mechanicgleration.
4) Mechanical stop to prevent overrunning of the mechanism at thiagsnd
5 Raise / Lower command in OLTC and RTCC shall be positively interlocked.
d) OLTC gear shll be motor operated suitable for local as well as remote operation. An
externalhandwheel/handleshall be providedfor local manualoperation.This hand
wheel/ handle shall be easily operable by a man standing at demehd
e Arrangement shall bmade for securing and padlocking the tap changer wheel in any
of the working positionsand it shall not be possiblefor setting or padlockingthe
wheelin any intermediateposition. The arrangemenshall be suchthat no padlock
key can be inserted unlesdl contacts are correctly engaged and switch set in a
position where no open or short circuit is possible. An indicating device shall be
provided to show the tap urse.
f) The detailsof the methodof diversionof the load currentduring tap changing,the
mechanicalconstructionof the gear and the control featuresfor OLTC gear along
with detaileddrawingson the inner view and the arrangemenbdf connectionsshall
be submitted with the bid. Information regarding the service experience on the gear
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and a list of important users shall be furnished. The tap changer shall change the
effective transformation ratio without producing phdsplacement.

g The current diverting contacts shall be housedin a separateoil chamber not
communicating wth the oil in main tank of the#ansformer.

h) Tapings : The transformerswith on load tapsshall havetapsrangingfrom +5% to
minus €) 15%in 16 equalstepsof 1.25%eachon HV winding (17 position)for HV
variation forconstantvoltageon LV side. The transformershall be capableof being
operated withoutdangeron any tapping at the rated 5 or 10 MVA with voltage
variation of £10% corresponding to the voltage of that tapping.

i) OLTC features
OLTC mechanism and associated controls shall bedalomsan outdoor withP 55,
weather progfvermin proof and dust prochbinet.
It shall be ensured that oil in compartments containing contacts making and breaking
current and Main transformer tank should ma.
The hand cranking arrangement shall behsthat it can be operated at standing
height from groundevel.

j) Bill of Material for OLTC Mechanism :
Drive Mechanism shall be integral part of OLa@d OLTCEnclosureshall be
of MS material
1) Control circuit transformer 433/55%b V, adequat&apacity.
2) Local / Remote selector switch 1 phase, 2 way, 6 Amp, Rjsful
3 Retaining switch Raisellower.
4) Handle interlockswitch.
5 Raise / Lower switch 1 phase, 2 way, 6 Amp, Pigti.
6) Lower limit switch.
7) Raise limitswitch.
8 Tap Changer Motor 433 V AC, 3 phase, adequate rating.
9 Motor protection relay with single phasipgeventer.
10 Motor control contactors Raisd.ower.
11) Steppingelay.
12) Out of stepswitch.
13 Tap positionndicator.
14) Operaion counter.
15 Emergency stop Pudutton.
16 Pressure relief valve and Oil surge relay should be provid@d T&.
17) OLTC timer scheme to trip MPCB for continuous tggeration.
18) Potential free contacts for OLTC supply Healt®y, TC control supply
Healthy,Tap change in progress and OLTC titript
19 All terminalsshall be of POLYAMIDE stud typand screw drive operated
8 mm widthwith 10 % spar¢éerminals
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20) Drive Mechanism accessories:
a) Cubicle lamp witldoor switch and separate fuse / MCB weitternal
ON / OFF switch on front of cover of OLTC drim@echanism.
b) Approved space heaters controlled by thermostat and separate fuse / MCB.
¢) Incoming Fuse / MCB for incomingupply.
d) One set of Scherntia Panel wiring diagrandrawings shall providedn the
back side of panel door
e) Stainless steel door handle with lock and additional facility for
padlock.
g) Earthingboss.

k) Separate conservator should be there for OLTC. Main tank consestatdd not be

used forOLTC.

[) The contacts shall be accessible for inspection without lowering oil level in the

maintank and the contact tips shall ieplaceable.

m) The Contractor shall indicate the safeguards in order to avoid harmfud attihe
current diverting contacts in the event of operation of the OLTC gear under
overloadconditionsof the transformer.Necessaryools and tacklesshall be
provided along with main supply for maintenanoé OLTC gear.

n) The OLTC oil chambershall haveoll filling anddrain plug, oil samplingvalve,
relief vent and level glass. It shall also be fitted with an oil surge relay the outlet to
which shall be connected to separate conservator tank.

0 The diverter switch or arcing switch shall be so designedas to ensure that
its operationonce commencedshall be completedindependentlyof the control
relaysor switches, failure ofuxiliary supplies etc. To meet any contingency which
may resultin incompleteoperationof the diverter switch, adequatemeansshall
be providedto safeguard the transformer and its ancilEgquipment.

p) Drive mechanism chamber shall be mounted on the tank in accessible
position. It should be adequately ventilateddaprovided with anticondensation
metal clad heaters. All contractors, relay coils and other parts shall be
protected against corrosion, deterioration due to condensation, fungi etc.

g) The control feature shall provide the following Equipment for local and
remote electrical and local manual operation shall be provided and shall comply
with the following conditions:

1) Locatremote selector switch mounted in the local control cubicle (tap change
driving unit) shall switch control of OLTC for lower/raisefunctionsin local or
remote mode aselected.

2 The LOCAL-REMOTE selector switch shall have at least two spare
contacts per position which are closed in that position but open in the other
position.

3 A RAISE-LOWER CONTROL SWITCH shall be provided in the Local
Control Cubicle.Theswitchshallbespringloadedto returnto theCentre A 2 ) ) /&£
position and shall require movement to the RIGHT to raise the voltage of the
transformer. Movement to the left shall lower the voltage. Alternatively push
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button type arrangement sfandard design may be provided. This switch shall
beoperativeonlywhen A O RUF D ®Rs@ladtdiswitchisin A O R poBitrE

4) An OFFON tap changercontrol switch shall be providedin the OLTC
Local control cabinet for transformer. The tap changer shall be inoperative in
the OFF position. Also the OFBN switchshall have at least one spare contact
per position which is closed in that position but open in the @ibstion.

5 Operatingmechanisnfor on load tap changershall be designedo go through
one step or tap change per command. Subsequent tap chhaljée snitiated
only by a new or repeabmmand.

6) On load tap changershall be equippedwith a time delay in-completeSTEP
alarm consistingof a normally open contactwhich closes,if thetap changer
fails to make a complete tap change. The alarm sbhabperate for momentary
loss of auxiliarypower.

7) The sensingunits or approvedequivalentsshall be installedin the local OLTC
control cabinet to provide tap position indication for the transformer. Complete
mounting details shall be included wdpproved diagram.

8 Transformeroad tap changershall be equippeavith a fixed resistornetwork

capable of providing discrete voltage steps for input to the supergigsigm.

9 Limit switchesshall be providedto preventoverrunningof the mecharsm
and inaddition, atechnicalstopshallbe providedto preventoverrunningof
the mechanism under angndition.

10 Limit switchesmaybe connectedn the control circuit of the operating motor
providedthat a mechanicale-clutchingmechanism isncorporated.

11) Thermal device or other meansshall be provided to protect the motor
and control circuit. All relays switches, fuses etc. shall be mountedin
the drive mechanismchamber and shall be clearly marked for the
purpose of identifiation. They shall withstand the vibrations associated
with tap changeigearoperation.

12 A permanently legible lubrication chart shall be fitted within the
driving mechanisnchamber.

13 Any 3DROP DOWN “ tank associatedvith the tap changingapparatusshall
befitted with guide rod tacontrol the movements duririffing or lowering.

14) The guide rods shall be so designedas to take supportof the associated
tank whenin thefully loweredposition withoil. Lifting gearfittedto A'52 3
'2:1 A tanks shall include suitable device to preventrun- away during
lifting and lowering operationsThey shall be provided with adequate
breathing arrangement.

15 If specified theap changeshall be mounted in such way thatthe coverof
the ransformercanbelifted without removing connectionsetweerwindings
and tapchanger.

16 A five digit countershall be fitted to the tap changingequipmentto indicate
the numberof operationscompleted. Suitablapparatushall be providedfor
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each trasformerto give indicationsasfollows. To give an indication atthe
remote control point that a taphange is inprogressby means of an
illuminatedlamp.

17 All relays and operating devices shall operate correctly at any voltage
betweerthe limitsspedfied.

18 It shallnotbepossibleto operatehe electricdrive when themanualoperating
gearis in use.lt shallnot be possiblefor any twocontrolsto bein operation
at the saméme.

19 The equipmentshall be suitable for supervisory control and indication
with make before break multi-way switch, having onepotentialfree contact
for each tapposition. Thisswitch shall be providedin additionto any other
switch/switches whicimaybe requiredor remote tagosition

20 Operation fromthe local or remote control switch shall cause one tap
movemenbnly until the control switchis returnedto the off position between
successive operations.

21) All electrical control switches and the local operating gear shall be
clearly labeledn a suitable manneo indicate the directionf tapchanging.

22 Transferof sourcefailure of one AC supply shallnot affect tap changing
operation.

23 The equipmentshall be so arrangedasto ensurethat when a tap changehas
been commenceit shall be completethdepeneéntly of the operatiorof the
control relays or switches.If a failure of the auxiliary supply during a tap
change or any other contingency such as tap changer getting stuck would
result in that movemenhot being completed, adequatemeans shall be
provided to safeguard the transformer and its auxiliary equipment. The tap
changing switches and mechanism shall be mounted in oil tanks or
compartments mounted in an accessible position on the transformer tank.

Any encloseccompartmentot oil filled shal be adequatelywentilated,metal

clad thermostatically controlled heaters shall be provided in the driving
mechanism chamber and in the marshalling box, all contactors, relay coils or
other parts shall be suitably protected against corrosion or detemodate to
condensation, fungi, etc.

The tap changer contacts which are not used for making or breaking current
like separate selector switch contacts can be located inside main
transformer  tank where tap changer construction permits such a
arrangement. On load tap changers having separate compartment for selector
contacts, the oil in such compartment shall be maintained under conservator
had by means of pipe connection from the highest point of the chamber to
the conservator. Sucbonnection shall be controlled by suitable valve and
shall be arranged so that any gas leaving the chamiiepassinto the gas

and oil actuatedrelay. A separatesurge relay may be provided for this
compartment.

It shall not be possible for the oil in these compartmentsof the tap
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changeequipment,which contain contactsused for making or breaking
current,to mix with the oil in the compartments containing contacts not
used for making or brakirgurrent

6.6.2Manual Control :
The canking device for manual operation of the OLTC gear shall be removableuaalle
for operation by a man standing on ground level.
The mecharism shdl be complete with the following:

1) Mechanical tap position indicator which shall be clearly visiblthe person operating
tap changer manually at tiransformer.

2) A mechanical/electricalperationcounter.

3 Mechanicalstopsto preventovercranking of the mechanismbeyondthe extremetap
positions.

4) The manual control consideredas back up to the motor operatedload tap changer
control shall be interlocked with the motor to block motor startup during manual
operation. The manual operatingmechanismshall be labeledto show the direction of
operation for raising the voltage and vice versa.

6.6.3 Electrical Control :
This includes the following:
1) Local Electricalcontrol
2) Electricalremotecontrol from remotecontrol panel.

The control circuits shall have the followifgatures:

a) An interlockto cut off electricalcontrol automaticallyuponrecoursebeingtakento the
manual control iremergency

b) Reinforcementof the initiating impulse for a tap changegnsuringapositive

completion once initiated to the next (higher or lovtap)

c) Stepby-step Operationensuringonly one tap changefrom eachtap changingimpulse
and a lock-out of the mechanismif the control switch (or pushbutton)remainsin the
"operate"position

d) An interlock to cutout electrical control when it tends to operate the gear beyond either
of theextreme tappositions.

€) An electrical interlock to cut-off a counterimpulse for reversestep change being
initiated during a progressingap changeand until the mechanismcomesto rest and
resets circuits for a fregyosition.

f) Tapchangen progressby meansof anindicatinglamp at the remotepanel.Necessary
contactsfor this andfor remotetap positionindicatorat remotepanelshall be provided
by theContractor.

g) Protection apparatus, considered essential by the Contractor accorghrgi#ities.

h) Remote Electrical Grou@ontrol.

The OLTC control scheme offered shall have pmn of remote electrical grougontrol
during parallel operation of transformers. This is in addition to independent con@E.
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i) A four position selector switch having MASTER, Follower, Independentand OFF
position shall be provided in the remote OLTC control panel for each transformer. This
shall be wired to enable operator to select operation of OLTC in Master, Follower or
Independeninode.

ii) Out of step relays with timer contacts shall also be provided to give alarm and
indicationin caseof tap positionsin all the transformersaindergroup control beingnot
in same position. An owdf-step device shall be provided for each transérmhich
shall be arranged to prevent further tap changing when transformers in a group
RSHUDWLQJ LQ A3DUD Ot pPRQWUROZL DUH RQH WDS

i) Master Position:

If the selectorswitchis in MASTER position,it shall be possibleto cortrol the OLTC

units in the FOLLOWER mode by operating the controls of the MASTER unit
Independent operation of the units under FOLLOWER mode shall have to be
prevented. However, the units under independent mode will be edntroll
independently

iv) FollowerPosition:

If the selectorswitchis in FOLLOWER mode,control of OLTC shall be possibleonly
from MASTER panel

v) IndependentPosition: In this position of Selector Switch, Control of OLTC of
individual unit only fall bepossible.

vi) An out of stepdevice shall be providedfor eachtransformerwhich shall be arranged
preventfurther tap changingwhentransformersn a group operatingin parallelcontrol
are one tap out aitep.

6.6.4 Tapping method:

a) The switch position no.1 shall correspond to the maximum faps

b) The primary winding shall be connectedleltaand secondarywinding starasper vector
group Dyn 11 (IS 2026 latest version.) so as to produce a positive displacement of 30
deg. From the primgrto the secondary vector of the same phase (vector rotation
assumed countetockwise).

c) The neutral point othe secondary winding shall be solidly earthed and should be
broughtout to separatensulatedterminal throughan earthingcurrenttransformerfor
an earth leakage relay to be connected whemnegeired.

6.6.5 Local OLTC Control Cabinet :
The auxiliary devices for electrical control of the OLTC shall be housed in a weather
proof cabinet. It shall be complete with the following:
a) A circuit breaker / contactor with thermal overload devices for controlling &A@
auxiliary supply to the OLT@otor.
b) Cubicle light with dooswitch.
Cc) Space heaters to prevent condensation of moisture
d) Padlocking arrangement for hinged doocalbinet.
e) Cable terminal glands for power and control cables to the QJ€&C.
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6.6.6 Remote Tap Changer Control (RTCC) Panel:

A) The auxiliary devices for remote electrical control of the OLSh@ll be housed in a
separate panel to be placed in the ControhroThe panel shall be made of sheet
steel of thickness not less thad SWG and it shall be duly finished with Stoved
Enamel paint. The size and colour of the control cubicle to be supplied by the
supplier shall ber50 mm depth and2312 mm height and Olie Green (shade
no.2201S:5) respectively.The width of the cubicle may be as per the suppliers
practice. The cabinet sealing system shall have a degree of protection not less than
IP-42.

The Control and signal devices required to be mounted in the RT G 9Pl
comprise of the following:

a) Relays in the control circuit for the operation of the transformeparallel.

b) Remote Tap positiomdicator.

O (i) Tap changer iprogress.

(i) Tap changer out of step.

d) Lamps (white) showingéalthy auxiliary supply from 240/110 Volts Cenpaint
earthingtransformer.

e Time delay contactors-3 Seconds with 5 Amps Contacts for tripping when
follower fails to go into steps with the master together withcation.

f) Oil temperature alan with suitable cancellatiotevice.

g Winding Temperature alarm with suitable cancellation device for 5 MVI® &

MVA Transformer.

h) Signaling apparatus for cof-stepalarm.
ig Time delay contactors-3 Seconds for tripping due to incorrect congin. _
Master position (out of step tripping). The desired time delay for tripping will be to

50 Seconds.
k) Remote Push Button for Lower & Raisap.
[) Alarm cancellation PusButton.
m) Tap Changer Supply Isolatirgwitch.
n) Sequence SelemtSwitch.
0 Out of Step Alarm with Cancellation PuBhtton.
p) Panel Strip Heater witBwitch.
g) Panel Lamp with DooBwitch.
r) Surge relayrip.
9 Uppe limit & lower limit reached
t) Two spae windows.
u) Buchhdz relay alarm.
V) Buchhdz relay trip.
w) Pressue relief devce trip.
X) MOLG low oil levd aarm.
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B) Terminal Block (for RTCC Panel):

1) The terminal block shall be stud type The terminal blocks should be as {{e€
60947/71. The insulating material shoutl be polyamide and all the metalparts
should be non ferrous.The screws should be captive and terminasheck protected.
All terminals shall be clearly marked with identification numbers or letters to facilitate
connection to externaliring.

2) Allinternal wiring to be connected to the external equipment shall be termomated
terminal blocks, preferablyertically mounted on the side of each panel. The terminal
blocks shall bel100 V grade and have 10 amps continuous ratingnoulded piece,
complete vith insulated barriersjon-disconnecting stud type terminalswashers, nuts
and lock nuts. Terminal block design shall includehate fibermarking strip with clear
plastic, slipon/clip-on terminal cover. Markings on the terminal strips shall corresfmond
wire number and terminal numbers on the wiriggrams.

3 Terminal blocks for current transformer secondary leads shall be providetstith
links and isolating facilities. Also current transformer secondary leads shall be
providedin Marshalling Bx with shortcircuiting and earthingacilities.

4) At least 20% spare terminals shall be provided on each cubicle andspiase
terminals shall be uniformly distributed on all termibkicks.

5 Unless otherwise specified, terminal blocks shallutable for connectintghe following
conductorn eacthside.

a For all circuits except current transformer circuits: minimurg nbs. of2.5 mnf
copperwire.
b) For all CT circuits: minimun2 nos. of 4 mracopperwire.

6) Thereshall be a minimum edge to edgeclearanceof 250 mm betweenthe first row of
terminal block and the associatedtable gland plate. Also the clearancebetweentwo
rows of terminal blocks shall be minimum 1&0n.

7)) Arrangement of the terminal block asddies and the wiring channel within the
enclosure shall be such that a row of terminal blocks is run parallel and in close
proximity along each side of the wiring duct to provide for convenient attachment of
internal panel wiring. The side of the termibddck opposite the wiring duct shall be
reserved for the owner's external cable connection. All adjacent terminal blocks shall
also share this field wiring corridor. A steel strip shall be connected between adjacent
terminal block rows at 450 mm intervdts support of incoming cables.

6.7 OLTC Conservator tank :-

a) Conservator should be volumetric capacity of at least 10 % of total volumeiof oil
the OLTC tank. Moreover the oil in conservator up to the minimum level mark on
the oil level gaugeshould be at least 3 % of the total volume of oil in the OLTC.
Conservator having a capacity between the highest and the lowest visible levels to
meet the requirement of expansion of the total cold oil volume in the transformer and
cooling equipment fronthe minimum ambient temperature 8.Deg. C to 98
Deg. C.

b) Conservator shall be bolted into position so that it can be removed for easy cleaning
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and other maintenance work. Main pipe from tank shall be projected about 20 mm
above conservatobottom for creating a sump for collection of impurities.
Conservator minimum oil level corresponding to minimum temperature shaklbe
above the sumfevel.

d) Conservator shall be supported at minimum two points to Qiah&.

€) Conservator shall bmounted in such a way that the OLTC can be inspected /
maintained without disturbing the conservator.

f) Following fittings and accessories shall be provided on OLTCdankervator:

1) Oil gauge with three position Normal, Minimum ak@&ximummarking.

ii) Endcover.

iii) Oil feeling hole withcap.

iv) Magnetic Oil gauge with LOW LEVERlarm(for separateonservator
tank to OLTC.

v) Silica Gel DehydratingBreatherwith oil sealandfilter. Containerand oil
cup shouldbe polycarbonatesingle piece clearly transparentcover and
resistantto UV rays

vi) Drain cum filtening valve (Gate valve with locking rod and position
indicator,made of Brass 25 mm with covalate.

vii) Shut off valve (Gate valvég0 mm with position indicator made ofrBss 80
mmlocated before and after OLTC Bucchodtay.

viii) Flange for Breatheronnection.

iX) Air release valve on conservator made of Brass 25 mm with ptater

g) Breather body should be PolycarbonatéAluminium pressuredie cast, shot
blasted and powder coated. Container and oil cup should be 143R grade UV
resistant polycarbonate. All gaskets should be of nitrile cork (RC 70C) rubber.
Breather should be flanged type. Breather piping shall not any valve placed in
between conservator and breathBreather shall be removable type mounted at
suitable height from ground level. Breather shall be tested for 0.35 kg / cm for all
joints. Silica Gel used in breather shouldaseper supplier catalogue &6 mmto
5mmdiameter ROUND BALL type and shoule bicdegradable, nercarcinogenic.

70 Protection & Measuring Devices

i) Oil Conservator Tank

a) The Conservator tank shall have adequate capacity between highest and lowest visible levels
to meet the requirement of expansion of the total cold diurwe in the transformer and
coolingequipment.

b) The conservator tank shall be bolted into position so that it can be remaleaiung
purposes.

¢) The conservator shall be fitted with magnetic oil level gauge with low level electrically
insulated alan contact.

d) Plain conservator fitted with silica geteather.

SPEC. NO. CE /Testing/M5&/10 MVA Power transformer/2019/08 Revised on Dt.18.08.2023

Page 96 of 172



MMD/T-HTM 1-05/0823 Version-3

F =

FAVITARAN

Peanarasroa Stace Exectron

ii) Pressure RelieDevice.
The pressure relief device provided shall be of sufficient size for rapid release of any pressure
that may be generated in the tank and which may result in dash#éige equipment. The device
shall operate at a static pressure of less than the hydraulic test pressure of transformer tank. It
shall be mounted direct on the tank. A pair of electrically insulated contract shall be provided for
alarm and tripping.

iii) Buchholz Relay

A double float type Buchholz relay shall be provided. Any gas evolved in the transformer shall
collect in this relay. The relay shall be provided with a test cock suitable for a flexible pipe
connection for checking its operation. S flexble tubdpipe shall be connected from the gas
collector to a valve located about 1200 mm above ground level to facilitate sampling with the
transformer in service. The device shall be provided with two electrically independent potential
free contracts, anfor alarm on gas accumulation and the other for tripping on sudden rise of
pressure.

iv) Temperature Indicator:

a) Oil Temperature Indicator (OTI)
The transformersshall be providedwith a micro switch contacttype thermometemwith 150
mm dial for top d temperature indication. The thermometer shall have adjustable, electrically
independent potential free alarm and trip contacts. Maximum reading pointer and resetting
device shall be mounted in the local control panel. A temperature sensing elemdaty suita
locatedin a pocketon top oil shall be furnished.This shall be connectedo the OTI by means
of capillary tubing. Accuracy class of OTI shall be 5% or better. One No electrical contact
capable of operating at 5vp AC at 230 volt supply.

b) Winding Temperature indicator (WTI)

A device for measuring the hot spot temperature of the winding shall be provided. It shall

comprise the following.

i) Temperature sensirglement.

i) ImageCaoil.

i) Micro switchcontacts.

iv) Auxiliary CTs, for WTI shall be provided inside transformer tank.

v) 150mmdial local indicating instrumentwith maximum reading pointer mountedin local
panel and with adjustable electrically independentungrounded contacts,onefor high
winding temperaturalarmandonefor trip.

vi) Two number electrical contaxach capable of operating at 5 A ac at 230 Sagbtply.

80 Oil:
A) Insulation Oil :
As per annexuretl attached.
The quantity of transformer oil excluding OLTC shall not be less 3@@@Ltrs for 5 MVA
And 4500Ltrs for 10 MVA Transformer. One sample of oil drawn from every lot of Power
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Transformer offered for inspection should be tested at NABL accredited lab for tests as listed
under Tablel of IS : 1866 (2000).The cost of this testing should be irdwgithin the cost
of the cost of Power Transformer.

9.0 Bushing Insulators andTerminals:-
A) Outdoor Type : For outdoortype transformerertically mountedporcelainbushing
Insulatorson top the transformeitank. The Main winding and Neutralleadsshall be
brought out through outdoor type Biishings.

i) Porcelain bushings shall be homogeneous,-pwous, uniformly glazed to
brown colour and free from blisters, burns and otlegects.
i) Stress due to expansion and contraction in any pahniedbashing shall not lead

to deterioration.
i) Bushing shall be designed and tested to comply with the applatabidards.

Iv) Bushing shall have nefierrous flanges and hardware.

v) Fittings made of steel or malleable iron shalgbk/anized

vi) Bushingshallbe solocatedon the top of transformerghatfull flashoverstrengthwill
be utilized.

vii) Bushing shall be supplied with bi-metallic terminal connector/ clamp/ washers
suitable for fixing to bushing terminal. and the Employers speafieductors.
The connector/clampshall be rated to carry the bushing rated current without
exceeding a temperature rise of 55°C over an ambient of 50°C. The
connector/clampshall be designed to be corona free at the maximum rated line to
groundvoltage.

viii ) Bushing of identical voltage rating shallinéerchangeable.

iX)  The insulation class of neutral bushing shall be properly coordinatedwith the
insulation class of the neutral of the low voltagading.

X) Eachbushingshallbe socoordnatedwith the transformerinsulationthatall flashover
will occur outside théank.

B) Bushing Technical Parameters for Outdd@ower Transformer:
a) 36kV bushing: 630 Amp.
b) 24 kV Bushing : 630 Amp
c) 12kV bushing: 2000Amp.
d) Dry and Wet power frequey withstand test for thinute
i) For 33kVBushing : 70KV for Imin.
i) For 24 kV Bushing : 50kV for 1min
i) For 11 kV bushing : 28KV for in.
€) Angle of mounting: 9@eg.
f) Cantilever withstand load : for 33kV &11 KV bushings perstandard
g) Minimum creepage distanc25 mm /kV as per IS/IEC 60137
h) Protected creepage distanc®Max 50% of total creepagdistance.
i) Continuous current rating : Minimum 20% higher than the current
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corresponding to the minimum taptbe Power Transformer.
J) Atmospheric protection for clamp and fitting of iron and steel: Hot dip
galvanizing as pdiS: 2633.
k) Bushing terminal in oil and air : Tinnexpper.
|) Sealing washer / Gasket ring : RC 70 C Nitrile cork / NifRidber.

10.0 Marshalling Box :
i) Sheet steel, weather, vermin and dust proof marshalling box fitted with required

glands, locks, glass door, terminal Board, heater with switch, illumination lamp with
switch, water tight hinged and padlocked door ofsaitable construction shall be
provided with each transformer to accommodate temperature indicators, terminal
blocks etc. The box shall have slopping roof and the interior and exterior painting
shall be in accordance with the specification. Padlock alatigduplicate keys shall
be supplied for marshalling box. The degree of protection shall-b& tebetter.
i) The schematic diagram of the circuitry inside the marshalling box be prepated
fixed inside the door under a prepaheet.
iii) The marshding box shall accommodate the followieguipment
a) Temperaturéndicators.
i) Winding Temperaturéndicator
i) Oil Temperature Indicator.

b) Terminal blocks and gland plates for incoming and outgodaides.

c) All the aboveequipmerd shall bemounted on panels and back of panel wiring shall
be used for inteconnection. The temperature indicators shall be so mounted that
the dials are not more than 1600 mm from the ground level and the door (s) of the
compartment(s) shall be provided with gldzwindow of adequate size. The
transformer shall be erected on a plinth which shall be 2.5 feet above ground level.

Iv) To prevent internal condensation, a metal clad heater with thermostat shall be
provided. The heater shall be controlled by a MCBuitable rating mounted in
the box.
v) All incoming cables shall enter the kiosk from the bottom and the glandspilalle
not be less than 450 mm from the base of the box. The gland plate and associated
compartment shall be sealed in suitable mannerewept the ingress of moisture
from the cablérench.
1) Material for construction of marshalling box : Construction of marshalling box
should be stainless steel more than 316 grade with specified sbkulir

2) Door hinges of marshalling box should fsiem inner side and should nbe
exposed to rain. Gland plate mounting should be from irmsitle

3 Major equipment required for marshalling biox
a OTI & WTI (with Alarm & Trip), with in built RTD & external CCU( 2nos
of 4-20mA outputsfor OTI & WTI) & remote indicator.
b) Dial type Gauge witiAlarm & TRIP contacts for LV WTI.
c) Other panel accessories as listed as listed in spec.
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4) Gland plate Min.3mm thick detachable with knockowtlénch.
5 Contactwired terminal block connectwell TTB with LED shall be usedfor all
75,3 DODUP WHUPLQDOV 77% 1R '")/ 8/5 77% VKD
77% ZLWK 3*ODVV IXVH 3 W\SH ZLOO QMiMMuEHB DFFH
mm width 2nos DDFL4ULR with brasslink & end plate for each alarm and
tripping ( One sparefor each).Disconnecting type for WTI CT stud type with
screwdriver operated for others separated terminal blocks for protection
a WTI alarm andTRIP.
b) OTI alarm andrrip.
¢) Buchholz relay alarm andip.
d) OSR trip contacts
e MOG low levelalarm.
f) MOG on OLTC low levehlarm.
g) PRV main tank trip.
h) PRV OLTCtrip.
1) WTI and OTI relay contacts of the temperatscanner.
j) Contacts in addition to above as required by customer during drawing
appovals. To be provided bsupplier.
6) Signals to be wired to terminal black
a WTICT.
b) NCT.
c) Sensor for temperatuseanner.
d) Capillaries for WTI andTI.
7) IP55 Ingress protection plusadditional rain canopy to be provided.
Continuous welding on joints, welding at regular intervals on joints and filling of
gaps with use of M seal not accepted.Cable entry from bottom for all cables.
Panel internal access from front only through front door double leaf with
antitheft hinges.Panel back access not accepteahnel supply 240V AC, Single
Phaseb50Hz.

8 PanelAccessories :
a) Cubicle lamp with door switch and separfatse/MCB.
b) Approvedspaceheaterscontrolledby thermostataind separatduse
/MCB
¢) Incoming fuse swch/MCB for the incomingsupply.
d) Panel wiring diagram fixed on back of panel door on aluminum plate
engraved fixed byivet.
e) Stainless steel door handle with lock & additional facilitydadlock.
f) Single phase power plug industrial typeS&mp. With MCB.
g) TTB for all tripcommands.
9 Wires & Cables (FRLSH)
a AC control wiring 1.5sg.mmblack.
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b) Screened cable for PT18énsor.

100 lllumination & Socket Shall be of LED type with 5/15A domesiicket
with MCB for control &protection.

11) Hardware : M 16 size & below stainless steel and above M 16 Hot dip
galvanized steel hardware shall be used for external purpose. Cadmium plated
except special hardware frame parts and core assempgr asanufacture$
design hardware shae used for internal purpose.

12) All terminal connectionon TTB for Oil Surge relays,Buchholz
Pressure release valgaad MOG

13) Gasket: RC 70 c Nitrile Cork / NBR 70 C shall be used for Transformer,

OLTC chamber, PT chamber, surfaces interfacintp wil inspection cover
etc. and also for Cable boxes, Marsingl box, OLTC drive mechanism etc.

11.0 Valves:
ad Material :Brass
b) Type : Both end flanged gate valve / buttexféjve (brass depending
on application
c) Size : As per manufactustandard.
d) Position indicator, locking rod, padlocking facility, valve guard emxkr late
shall be provided twalves.

12.0 Control Cable routing on PowerTransformer:
Control cables for accessories on transformer tankarshalling box & WTIOTI
capillaries shall be routed through perforated Covered Gl Trays.

Control cable shall be PVC insulated, extruded PVC inner sheathed, armoured,
extruded PVC outer sheathed FRL$100 V grade control cable as per latest edition

of IS 1554 part 1 minimum 2.5 sq mm for signals and 4 sqg mm for CT with
multistrand copper conductor.

The wires to be used inside marshalling box and OLTC drive mech@&ugnshall be
PVC insulated multistrand flexible copper wires of minimum &nm sie, 1100 V
grade FRLSH as per latest edition of relevant@8ble routing from Transformer to
Marshalling box should be done in suckvay that adequate protection is available
from mechanical and firgamage.

13.0 RADIO INTERFERENCE AND NOISE LEVEL
Transformersshall be designedwith particularcareto suppresst leastthe third and
fifth harmonicvoltagesso as to minimize interferencewith communicatiorcircuits.
Transformemoise level when energizedat normal voltage and frequency shall be as
per NEMA stipulations.

14.0 Painting of transformer, Conservator, OLTC, Radiator, Marshalling box:
a Surfacepreparationshall be done by 7 tank pretreatmentprocessor shot
blastingmethod.
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.
b) Finishon internal surfacesof the transformerinterfacingwith oil shall be painted

with bright yellow heat resistant and oil resistant paint two coats. Paint shall
neither react nor dissolve in hot transformer insuladihg

c¢) Framepartsshall be paintedwith bright Yellow heatresistantand oil resistant

pant two coats. Paint shall neither react nor dissolve in hot transformer insulating
oil.

d) Finish on inner surface of the Marshalling box shall be done with white
Polyurethane paint anrtiondensation type two coats, minimum dry film thickness.
80 microns

€) Finish on outer surfaceof the transformer,conservator radiator, cable boxes,
marshalling box shall b®live Green (shade no.220, IS : 5 With one coat of
primer & two coats of Polyurethane paint, minimum dry film thickn&88s
microns paint.

15.0 Minimum Protective devices on Power Transformer.

1) Spring loaded with detachable diaphragm type Pressure Relief Valve ( PRV) with
two trip contacts for Main Tank of LSM model with limit switdiesign,IP : 65
with rain hood.

2) Springloadedwith detachableliaphragmtype Pressurdrelief Valve ( PRV)
with two trip contactsfor OLTC of LSM modelwith limit switch design,IP :65
with rain hood.

3) DoubleFloatBuchholzalarmRelaywith alarmandtrip contactsservice
And test position with cock for the Main Tank. Terminal box shall be IP : 65
with drain plug for water draining. Additional rain hood shalpbevided.

4) Oil SurgeRelay with alarm and trip contacts,service and test position with
cock for the OLTC. Terminal box shall be IP : 65 with drain plug for water
draining. Additional rain hood shall ipzovided.

5) Oil temperature indicator metallic bulb type 150 mm diameter with maximum
reading pointer, potential free independent adjustable alarm and trip contacts,
resetting device wht temperature sensing element.

6) Winding temperatureindicator 150 mm diameter with maximum reading
pointer, two sets of potential free independent adjustable alarm and trip contacts,
resetting device with temperature sensing element, thermaé intalg

7) 2 Nos. Pt 100 sensors / RTDs for winding temperature indication wired up to
TBs in marshalling box for externabnnection.

16.0 Nitrogen injection Fire Protection System (NIFPS) :
The Nitrogen injection Fire Protection System (NIFPS)for 10 MVA Power
TransformemMitrogen injection Fire Protection System (NIFPS) shall use nitrogen as fire
TXHQFKLQJ PHGLXP 7KH SURWHFWLYH V\VWHP VKDOO
explosion and possible fire in case of internal fadltsthe event of fire by external
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causes such dsushing fire, OLTC fires, fire from surrounding equipments etc, it shall
act as fast aneéffective fire fighter. It shall accomplish its role as fire preventer and
extinguisher without employing water and/or carlgboxide. Fire shall be extinguished
within 3 minutes (Maximum) of system activation and within 3 sec¢hldimum) of
commencemerdf nitrogeninjection.

Detailed technical specification BiFPS is as per Anx. Il.

17.0 Fittings and Accessorie®n PowerTransformer:
The following fittings and accessories shall be provided on the transformers:
i)  Conservator with isolating valves, oil filling hole with cap and drain valve. The
conservator vessel shall be filled with constant oil pressure dgphod sealing
system.
ii) Magnetic type oil level gauge (150 mm diameter) with low oil level alarm
contacts.
i) Toughened glass oil levghuge.
iv) Silica Gel Breather with oil seal and connecting pipe complete with first fill of
activated silica gel or Alumina mounted at a level of 1300 mm above gteueld
v) A double float type Buchholz relay with isolating valve. Bleeding pipe and a testing
cock, the test cock shall be suitable for a flexible (pipe connection for checking its
operation). A 5mm diaSS flexiblepipe shall be connected from the relay test cock to
a valve located at a suitable height above ground level to facilitate sampling of gas
with the transformer in service. Interconnection between gas collection box apnd rel
shall also be provided. The device shall be provided with two electrically independent
ungrounded contacts, one for alarm on gas accumulation and the other for tripping on
sudden oil surge. These contacts shall be wired upto transformer hiagsbax. The
relay shall be provided with shut off valve on the conservator side as well as on the
tank side.The oil connectionpipe from transformertank to the ConservatoiVessel
shall be arrangedat arising angle of 3 to 9° to the horizontal up to the Buchhok
Relay and shall consistof 50 mm inside diameter pipe as per latéSt 3639 or
equivalent Internation&tandard.
vi) Pressurerelief valve and necessaryair equalizerconnection between this and the
conservator with necessary alarm and¢optacts.
vii) Air release plugs in the taqver.
viii) Inspectioncover,accessholeswith bolted coversfor accesgo innerendsof bushing
etc.
iX) Winding temperature (hot spot) indicating device for local mounting complatk in
respects. Winding tempeusé indicator shall have two set of contacts to operate at
differentsettings:
a) To provide winding temperature higlarm
b) To provide temperature too higtip
x) Dial thermometer with pocket for oil temperature indicator with one set of @adn
oneset of trip contacts and maximum readpuinter.
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xi) Lifting eyes or lugs for the top cover, core and coils and for the complete
transformer.
xii) Jacking pads
xiii) Haulagdugs.
xiv) Top and bottom filter valves on diagonally oppositdswith pad lockingurrangement
on both valves.
Xv) Top and bottom samplingalves.
xvi) Drain valve with pad lockingrrangement
xii) Rating and connection diagrgrtate.
xviii) Two numbers tank earthing terminals with associated nuts and bolts for
connectionso Employer$ groundingstrip.
xix) MarshallingBox (MB)
xX) Shut off valve orbothsides of betweeradiator bankand transformetank
xxi) CoolingAccessories:
a) Requisite number of radiators providedh :-
- One shut off valve otop
- One shut off valve diottom
- Air release device otop
- Drainandsamplingdevice abottom
- Lifting lugs.
b) Air release device amil drainplugon oil pipe connectors.
xxii) Terminal markingplates for Current Transformer akthin Transformer
xxiii) On/Off LoadTapchanger as specifiad BOQ
xiv) Oil Temperaturendicator.

18.0 Tests:
A) Type Tests:

1) The transformer offered should have been successfully type tested at NABL
laboratoriesjn line with standardand technicalspecificationswithin the last5 (five)
yearsfrom the dateof opening ofTender.The tenderershall furnish the following type
testsreports alongwithGeneralarrangemendrawing, Ratingand Diagram Plate and
Internal Constructionaldrawing, Core& Core details with flux density calculations)
alongwiththe offer.

i) ImpulseVoltagewithstandTestchopped orthetail onall threeLV & HV
phases.

i) Temperature Ris€est onTapNo. 17 (i.e. £5%voltageTap)

iii) Short circuitTest

iv) Noise levemeasurement.

2 The successfulbidder should submit completgpe test reports to th€hief Engineer

(Testing & QC) and get approved before offering First Stage Inspectibrthe
transformer commencement sfipply. The original type test reports should be made

SPEC. NO. CE /Testing/M5&/10 MVA Power transformer/2019/08 Revised on Dt.18.08.2023

Page 104 of 172



MMD/T-HTM 1-05/0823 Version-3

F =

FAVITARAN

Peanarasroa Stace Exectron

available forverification.

3) In respectof the successfubidder, the purchasemreservesthe right to demand
repetition ofsomeor all thetypetestsin presencef the S X U F K Beyresenative. In
casethe unit fails in the type tests,the completesupply shall be rejected.

4) The bidder should not make any changesor alterationin the transformerdesign of
type tested andffered as per GTP agairtbe subjectender.

5 In case, if anychangefound in the design of typetested and offered as per GTP
against the subject tender, the purchaser reserves right to demand of repetition of the
type tests on the transformer to be supplied against subject tender, without any extra
cost. The same type test reports of the transformer should be get approved from Chief
Engineer (Testing &C).

B. Routine Tests:
All transformers shall be subjected to the following routine tests at the manufacturers
works.
The tests are to be carried out in accordance with the details specified in IS 2026
amended upto date:
1) Measurement of windingesistance.
2) Ratio, polarity and phagelationship.
3 Impedancevoltage.
4) Loadlosses.
5 No-load losses and Nlmadcurrent.
6) Insulationresistance.
7) Measurement of Harmonic level on No Loadrent.
8 Induced over voltageithstand.
9 Separate sourcmltages withstand.
10 Duty cycle of Onload TapChanger.
11) Oil leakage gas collection, oil surge and voltage tests on gas and oll
actuatedelays.
Following additional routine tests shall also be carried out on each transformer
a Magnetic Circut Test
b) After assembly, each core shall be tested for 1 minute at\26160
between all bolts, side plates, and structural steek.
¢) Measurement of capacitance arahTdelta to determine capacitance
betweerwinding& earth i.e. HV-LV, LV -HV (HV Earthed) and HV-LV
(LV Earthed) as per CBIP manual This measurement shall be carried out
before and after series of dielectigsts.
d) Pressure Relief Device Test: The pressure relief device of each size
shall be subjected to increasing oitegsure.lt shall operate before
reaching the test pressure specifiedTenk Tests.The device shall be
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e) High voltage withstand test shall be performed on auxiliary equipment
and wiring after comipteassembly.

A) Vacuum Test:
The tank of a Power Transformer (excluding tap changing compartment,
radiatorsand coolers) shall be able to withstand a vacuum gauggsyme of
68.0 KN/sg.m. (500 mrof Hg).

The permanent deflection of the flat plaféen subjecting the transformer
tank to the above vacuum for one hour shall not exceed the following
values, without affecting the performance of the transformer.

Horizontal length of flat plate Permanent
deflection(mm)

Up to and including 750 mm 5.0
751to 1250 6.5
1251 to 2000 8.5
2001 to 2250 11.0
2251 to 2500 12.5
2501 to 3000 16
Above 3000 19

B) Oil leakage Test
The tank and oil filled compartmentsshall be tested for oil tightness
completely filled with air or oil of viscosity nareater than that of insulating
oil conformingto IS : 335at the ambienttemperaturendapplyinga pressure
equal to the normal pressure plus 35 KN/ m2 measured at the base of the tank.
The pressureshall be maintainedfor a period of not lessthan 12 hours of
oil and one hour for air and during that time no leak sialur.

C) Pressure Test
Whererequiredby the Employer,one transformertank of eachsize together
with its radiator,conservatowesseland otherfittings shall be subjectedto a
pressire corresponding tawice the normal head of oil or to the normal
pressurglus 35 KN/ m2 whicheveris lower, measuredt the baseof the tank
andmaintainedor one hour.

D) Inspection of Insulation oil:
To ascertairthe quality of the transformeroil, the original manufacturer'sest
reportshouldbe submittedat the time of inspection. Alsarrangementshould
be madefor testing oftransformeroil, after taking outthe samplefrom the
manufactured transformer and testedin the presence of MSEDCL
representative or ianindependent laboratory.
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190 Rejection:

Apart from rejectiondueto failure of the transformerto meetthe specifiedtest
requirementsthe transformershall be liable for rejection on any one of the
following reasons.

i. No load loss exceeds the specified values.
ii. Loadlossexceedshe specifiedvalues.

iii. Impedancevoltagevalue exceedshe Guranteedalueplus tolerance

iv. Type test are not carried out as pgpe Test clausef the specification.
v. OnlineGTP not submitteth line of specificatiorandtype tested design

20.0 Quality Assurance:

1) Quality AssuranceProgram:
Quality AssuranceProgramshall be submittedat the time of inspectian.
Quality Assurance Prograshall contairfollowing :
a) The structure of therganization.
b) The duties andesponsibilities assigned staff ensuringjuality of work.
¢) The system for purchasingakingdelivery andverification of material.
d) The system for ensurirguality of workmanship.
€) The system for control afocumentation.
f) The system for the retentiafirecords.
g) The arrangements for the Supplier are inteanaliting.
h) Thetenderershall submitthe List of testingequipmentavailablewith them
for teding the transformerdor acceptanceand routine testsas specifiedin
the relevant standards atie presenspecification.

2) Quality Plan:
Quiality Plan shall be submitted by the successful bidder at theotimspection

Quiality Plan shall contain lowing as a minimum:

a) An outline of the proposedork andprogramsequence.

by 7KH VWUXFWXUH RI WKHf® X&dracHU AV RUJDQL]DWL

c) The duties andesponsibilities assigndd staff ensuringyuality of work for
contract.

d) Hold andnotification points.

€) Submissiorof engineeringlocuments requirelly specification.

f) The inspectioof material and&omponents oreceipt.

g) Reference tdhe Supplie§ work procedures appropriategachactivity.

h) Inspectionduringfabricationandconstruction.

i) Final inspectiorandtest.

J) Successfulbidder shall submit Mills invoice, Bill of lading, 0L O Qe V
certificatefor grade,physicaltests,dimension and specifitoss per kg for the
core material téhe Purchaser for verificatian the qualityplansuitably.
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k) Successful bidder shall submdutline of production, inspection, testing,
packng, anddispatchdocumentatiomprogram.

[) Successfubiddershall submitCopper/ Aluminum conductor,Transformeroil,
Core,Insulation,PorcelainbushingandSteel plate etanaterials testertificate.

21.0 Drawing Approval:
The successful Biddeshall submit comgte set of Drawings as as belowtriplicate
indicating dimensionsto CE ( Testing& QC cell) for approvaland getapprovedit
before offering | st stageinspection.The drawingsshall be of A-3 (420 x 297 mm)
size only.
The bidder shoud not changedesignonce offered as per A/T, Approveddrawings
andType TesReports.

1) Name plate drawingith terminal markingandconnectiordiagram.

2) General Arrangemerrawing.
3) Internal Constructiodrawing.

4) Core & Core Details witlilux densitycalculations.

5) Plugin HV Bushings assemblgrawings anatonnector.

6) HV Bushings withcreepage distanaFawings.

7) LV Bushings assembigrawings.

8) LV Bushings withcreepage distanarawings.

9) HV/LV cable boxdrawing.

10) Breather.

11) FoundatiorPlan.

12)Valve Schedule Drawing.

13)General Arrangement of Radiator.

14)General Arrangement of MarshalliBgx with connectiordiagram withFan
Control Cubicle

15)Schematic diagram of Marshalliidpx andFanContol Cubicle.

16)Name plate drawingf OLTC.

17)Detail Arrangement of Ta@hanger.

18)Breather ofOLTC.

19)TapChanger Phadeesign.

20) Group Control of TafChangeGear.

21) General Arrangement Drawirad TapChangeiCortrol.

22) General Arrangement Drawirgd NitrogenlnjectionFire ProtectiorBystem.

23) Schematic diagram of NitrogenjectionFire ProtectiorBystem.

24)General Arrangement Drawirg§ RTCCPanel.

25) Bill of Material.

26) Packirg List.

27) Quality Action Plan.
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22.0 Stagelnspection:

1) Theinspectionmaybe carriedout by the purchaseat any stageof manufactureThe
successfultenderershall grant free accessto the purchaser'sepresentativest a
reasonablgime when the work is in progress.Inspectionand acceptanceof any
equipmentunderthis specificationby the purchaseshall not relieve the supplierof

his obligationof furnishingequipmenin accordancavith the specificationsandshall not
prevent subsequergjection if the equipment is found to tefective.

2) Manufactureshall give 10 G D \at#anceintimation to the CE (MMD) and SE(MM) to
organize stage inspection, Chief Engineer (MMD) will depute representatives from testing
for the stagénspection.

During Stage Inspection, Testingluring manufacture shall be carried out as below:
a) Tank and Conservator:

i. Checkcorrectdimensions

ii. Leakage Test of conservator as per CBIP manual

iii . LeakageTest onall tanks at normal heaaf oil plus 35kN / sg.meter at the base
of the tankfor 24 hrs

iv. Vacuum andPressure test dankas perCBIP.
v. Leakage test of radiators as @BIP.

b) Core:

i. Vendor shall submit the documentary evidence for procurement of CRGO laminations
and prove that they have procured / used newroaterial.

ii. During in procss inspection at lamination sub vendor, MSEDCL representative shall
randomly select / seal lamination for Testing at ERDA / CPRI ( Accredited NABL
labs ) for specific core loss, accelerated ageing test, surface insulation resistivity, AC

permeability ad magnetization, stacking factor, ductility etc. This testing shall be in
the scope o¥endor.

iii. Check amount aburrs.

iv. Bow check orstamping.

v. Check for the overlapping of stampings. Corners of the sheet arapatie
vi. Visual and dimensinal check during assemlsage.

vii. High voltage test (2kV for one minute) between core@dachps.

C) Insulating Materials :
i. Sample check for physical propertieshditerials.
ii. Check of dielectric strength.
iii.Visual and dimensionathecks.

iv.Check for the reaction of hot oil on insulatimgterials.
v. Certification of all testesult
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d) windings :
I. Sample check on winding conductor for mechanical properties and electrical
conductivity.
ii. Visual and dimensional check eonductor for scratches, departmental mark
etc.
iii. Sample check on insulating paper for PE value, Bursting strength, Electrical
strength.
iv. Check for the reaction of hot oil on insulatipgper.
v. Check for the bending of the insulating paper on cotadu
vi. Check and ensure that physical condition of all materials taken for winding is
satisfactory and free afust.
vii. Check for absence of short circuit between parsttands.
viii. Check for Brazed joints wherevapplicable.
iX. Measurement ofoltage ratio to be carried out when core / yoke is completely
restocked and all connections are ready.
x. Certification of all test results of windingviaterial.
e) Check before drying process
i. Check conditions of insulation on the conductad ansulation betweewindings.
ii. Check insulation distance between highage connection and earthednd
other liveparts.
iii.Check insulation distance between low voltage connection and earthed and other
live parts.
iv. Insulation test of ae earthing.
v. Check for propecleanliness.
vi. Checktightness of coil i.enofreemovement.
vii.Certificationof all testresults.
f) Check during drying process:
i. Measurement anegkcordingof temperature andryingtime duringvacuum
treatment.
ii. Checkfor completeness afrying.
iii.Certification of all test results.

0) Tests on fitting and accessories
$V SHU PDQXIDFWXUHAZY VWDQGDUG
h) Routine / Acceptance tests

The sequence of routine testisigall be as follows:

i. Visual anddimensioncheckfor completelyassemblegowertransformer.
ii.Measurement of voltagatio.

iii.Measurement of wdingresistance at principle tamdtwo extremetaps.
iv. Vector group angbolarity tests.

23.0 Final Inspection:
C.E.( MMD) will depute ExecutiveeEngineer(Testing) for finalinspecion.
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240 ChallengeTesting:

The manufacturercan also request challenge testing for any test based on
specificationand losses.The challengerwould requestfor testingwith depositing
testing fees, transportationTo and ) U Rr&n MSEDCL site to laboratory. The
challengemwould havethe opportunityto selectthe samplefrom the storeand any
suchchallengeshouldbe madewithin the guarantegeriod. The party challenged,
challenger and the utility could witness the chajketesting.
The challenge testing would cover following tests:
1. Measurement of magnetizimgrrent.
2. No loadlossedest.
3. Loadlosses test (at 10 loading).
4. Temperature riseest.
The challenge test coultk conductedt NABL Laboratory, like RDA andCPRI. If the
values are withithe limits the products gets confirmel$e not confirmed.
Following scenarios will be considered.
1) If the product is confirmedhe challenger has tmear the testingnd
transportatiorcost.Deposit amount will bforfeited.
2) If the product is not confirmed
a The manufacturermust pay the testing and transportationchargesto
challenger withir80 days from the reportindate.
b) Entire quantity supplied to MSEDCL will be considered as non
conforming. Penaltyof 1.5 times the testingfees and transportationA 7 R
and ) U Rfl@am MSEDCL site to laboratory chargesfor all Power

Transformer will be leviednthe manufacturer.
c) The manufacturer will be prohibitéebm participatingn tenders for next

5 years.
d) Deposit will e returnedo challenger by MSEDCL within 30days.
€) In case of heat run test (Temperature rise test), pemidlitye INR 5lacs per
degree centigrade for the additional temperature ridegneeCelsius.

25.0 Guaranteed & Technical Particulars:
The bidder shouldfill up all the detailsin ScheduleA andthe statemensuchas
3Dperdrawings H Q F O RRDNEEMSEDCL U H T X L U HIPNErQ BVetc. shall
be considereds details not furnisheehdsuchoffers liable forrejection.

26.0 Performance Guarantee:
All Powertransformersuppliedagainstthis specificationshall be guaranteedor
a period of 66 months from thedWH RI UHFHLSW sDBftesWwrked FR Q)
months from the date of commissioning, whichever is earlier. However, any
engineeing error, omission, wrong provisions, etc. which do not have any effect
on the time period, shall be attended to as and when observed/ pointed out without
any priceimplication.
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27.0 Schedules

d The bidder shall fill in the following schedulesieh form part of the tender
specification and offer. If the schedules are not submitted duly filled in with the
offer, the offer shall besjected.

Schedule "A-Guaranteed Technical Particulars
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Schedule A’
Guaraneed Techncd PaticularsFor 5 MVA & 10 MVA,
33/11KV Powe Transfamer
N O GTP PARAMETERS REMARK
1 | Name of Manufacturer and address TEXT
2 | ReferenceSandard TEXT
3 | Transformer shall be Oil Natural Air Natural (ONAN type Yes/ No TEXT
4 | Transformer shall be suitable for outdoor installation Yes/ No TEXT
5 | Transformer shall be oil immersedtype Yes/ No TEXT
6 | Normal full load capacity shall bein MVA Yes/No TEXT
7 | Primary Voltagein KV TEXT
8 | Secondry Voltage in KV TEXT
9 | Method of connection for H.V. Winding shall be Delta: Yes/ No. TEXT
10 | Method of connection for L.V. Winding shall be Star : Yes/No TEXT
11 | Connedion Symbol shall be Dyn11 Yes/No TEXT
12 By resistance method Maximum temperature rise of Windings over TEXT
an Ambient temp. of50°Cin °C
13 Thetemperature shall in no case reach avalue that will damage TEXT
the coreitself ,other partsor adjacent materials (Yes/ No)
14 | By thermometer Maximum temperaturerise of Oil over an TEXT
Ambient temp. of50°Cisin °C
15 | Estimated maximum hot spot Temperaturein deg. certigrade TEXT
16 | Whether neutral is solidly eart hed (Yes/ No) TEXT
17 Magneti zing curr ent (in amps) at rated voltage and rated TEXT
frequency & its % with full load current
18 Magneti zing curr ent at maximum voltage (112.5% of rated TEXT
voltage ) andrated frequency (in amps) & its % with full
load aurr ent
19 | Resistanceof HV winding at 20 °© Cin Ohm/ phase TEXT
20 | Resistanceof LV windingat 20 ° Cin Ohm/ phase TEXT
21 | Noload lossesat normal voltage and frequencyin Watts TEXT
22 | Full loadlosses atrated voltage at 75 deg. Centigradein Watts TEXT
23 | Flux density at normal voltage and frequency in Tesla TEXT
24 | Efficiencyat 75 deg. centigradeat unity p.fat 100 % Load TEXT
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25 | Efficiencyat 75 deg. centigradetemperature at unity p.fat 75 % TEXT
Load

26 | Efficiencyat 75 deg. centigradetemperature at unity p.fat 50 % TEXT
Load

27 | Efficiencyat 75 deg. centigradetemperature at unity p.fat 25 % TEXT
Load

28 | Efficiencyat 75 deg. centigradetemperature at unity p.fat 125 % TEXT
Load

29 | Efficiencyat 75 deg. centigradetemperature at 0.8 pflagat 100 % TEXT
Load

30 | Efficiencyat 75 deg. centigradetemperature at 0.8 pflagat 75 % TEXT
Load

31 | Efficiencyat 75 deg. centigradetemperature at 0.8 pflagat 50 % TEXT
Load

32 | Efficiencyat 75 deg. centigradetemperature at 0.8 pflagat 25 % TEXT
Load

33 | Efficiencyat 75 deg. centigradetemperature at 0.8 pflagat 125 % TEXT
Load

34 | Efficiencyat 75 deg. centigradetemperature at 0.8 pfleadingat 100 TEXT
% Load

35 | Efficiencyat 75 deg. centigradetemperature at 0.8 pfleadingat 75 TEXT
% Load

36 | Efficiencyat 75 deg. centigradetemperature at 0.8 pf leading at 50 TEXT
% Load

37| Efficiencyat 75 deg. centigradetemperature at 0.8 pf leading at 25 TEXT
% Load

38| Efficiencyat 75 deg. centigradetemperature at 0.8 pfleadngat 125 TEXT
% Load

39| Qurrent density of HV winding at any Tap,in Amps/sq. mm. TEXT

40| Current density of LV winding,in Amps/ sg.mm. TEXT

41| Minimum cross section of Copper used in HV Windingat 17th Tapin TEXT
sq. mm

42 | Minimum cross section of Copper used in HV Winding at Normal TEXT
Tapin sq.mm

43| Minimum cross section of Copper usedin LV Windingin sq. mm TEXT

44| % Reactancedrop onfull load TEXT

45| % Impedanceat 75 °C TEXT

46| Regulation at 75 deg.C. TEXT

47| Overload capacity of transformersfor 2 hrs. TEXT

48| Min. clearancebetween phase to phase ofprimary windingin Air in TEXT
mm
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49| Min. clearancebetween phase to earth of primary windingin air in TEXT

mm
50| Min. clearancebetween phase to phase ofsecondary windingin Air TEXT

inmm
51| Min. clearancebetween phase to earth of secondary windingin air TEXT

in mm
52| Min Width of oil duct betweenLV & HV windings (in mm) TEXT
53| Impulse strength of HV winding (stating wave form adopted) & &Vp TEXT
54| Total radiating surface(Tank + Radiators) in sq. mtrs. TEXT
55| Radiators size (HXW) , thicknessand no offins TEXT
56 | Name of Radiator manufacturer TEXT
57| Approximate length of the Transformer in mm TEXT
58| Approximate breadth of the Transformer in mm TEXT
59| Approximate height of the Transformer in mm TEXT
60| Approximate length of the Transformer tankin mm TEXT
61| Approximate breadth of the Transformer tankin mm TEXT
62| Approximate height of the Transformer tankin mm TEXT
63| Minimum thickness of the side of tr ansformer tank platesin mm TEXT
64| Minimum thickness of the bottom of tr ansformer tank platesin mm TEXT
65 | Minimum thickness of the cover of transformer tank platesin mm TEXT
66 | Minimum thickness of theradiator of transformer in SWG TEXT
67| Approximate Weights of Core Laminations kgs TEXT
68| Approximate Weights of Copper (Windings): kgs TEXT
69| Approximate Weights of Transformer core and windings :kgs TEXT
70| Approximate Weights of Tank & fittings: kgs TEXT
71| Approximate Weights of Transformer complete with oil :kgs TEXT
72| Material of core plates and grade of laminations of CRGO TEXT
73| Thickness of core lamination in mm TEXT
74| No. ofH.V. dsks per limb (1 limb) TEXT
75| No of HV Turns TEXT
76| No of LV Turns TEXT
77| Minimum quantity of oil requiredin fir st fillingexduding OLTCin TEXT

Ltrs
78| Ol shall be Conformedto Indianstandard :1S335 Yes No TEXT
79| Ol manufacturers name TEXT
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80| Qty of oil absorptionin liters TEXT
81| Whether the transformer will be transported with oil Yes/No TEXT
82| Make of breather fitted to the transformer TEXT
83| Capadty of breather fitted tothetransformerin kg TEXT
84| Type of breather TEXT
85| Isadial type oil temperature indicator fitted or not? Yes/ No TEXT
86 | Manufacturer's name of oil temperature indicator TEXT
87| Temperature range of oil temperature indicator TEXT
88| Voltage per turn usedin HV/LV winding for design TEXT
89| Whether end insulation is providedto theend turns TEXT
90| Percentage of voltage of end turns with reinforcedinsulation TEXT
91| Typeof insulation onHV conductors TEXT
92| Typeofinsulation onLV conductors TEXT
93| Typeofinsulation onLVto cae TEXT
94| Type of insulation onCore Bolts TEXT
95| Type of insulation onCore Bolt Washers TEXT
96 | Type of insulation onCore Lamination TEXT
97 | Manufacturer's name of HV Bushings: TEXT
98 | Material of HV Bushings TEXT
99| 1 Minute Power frequency withstand voltage (Dry)at 50 Hz of HV TEXT
100 1 Minute Power frequency withstand voltage (Wet) at 50 Hz of HV TEXT
Bushings: : less
101 Impulse Flash (zvgryoltage kV (stating the wave form adopted) of TEXT
HT Bushings: a &&p
102| Rating of HV bushing: akva aa TEXT
103| Minimum Creepage Distance of HV Bushingsin mm TEXT
104| Manufacturer's name of LV Bushings: TEXT
105| Material of LV Bushings: TEXT
106| Minimum Creepage Distance of LV Bushingsin mm TEXT
107 1 Minute Power frequency withstand voltage (Dry) over voltage at TEXT
50 Hz of LV
108 1 Minute Power frequency withstand voltage (Wet) over voltage at TEXT
50 Hz of LV
109 Impulse'FIash over voltage kV (stating the wave form adopted) of TEXT
LV Bushings:: 75
110| Rating of LV bushing: da&va aa TEXT
111| Make of on load tap dhanger TEXT
112| Type of onloadtap changer (linear/ coarsefine) TEXT
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113| Rated voltage of on loadtap charger: 8 && TEXT
114| Rated current of on loadtap chargeri a aAndps TEXT
115| On loadtap changer shall have 16 steps: Yes/ No TEXT
116/ Auxiliary supply details of on load tap changer TEXT
117| Voltage control of on loadtap charger TEXT
118| Name of Protective devicesof on loadtap changer Ol Surge Relay TEXT
119| Approximate overall weight of on load tap changer in kg TEXT
120| Approximate overall dimensions L x Bx H(mm) of onloadtap TEXT
121| Approximate tank dimensions of OLTCL xB x H(mm) of on load tap TEXT
changer
122| Approximate quantity of oil including gty of oil in On loadtap TEXT
changer and OLTC
123| Colour of transformer TEXT
124| Core material & gradeof laminations used TEXT
125| Typeof Core TEXT
126| Regulation at 0.8 pf.lag( in %) TEXT
127| Regulation at 0.8 pf.leading (in %) TEXT
128| Shapeof main tank TEXT
129 Breakdown valuesof oil at the time of first filling (kVfor 2.5mm TEXT
gap)
130| Name plate provided with all details asper the specifications TEXT
(Yes/ No)
131| No of stepsusedin CR® Core TEXT
132| Diameter of the core (in mm) TEXT
133| Effective Core Area( Sqcm) TEXT
134 The performanceGuarantee of the transformersin years TEXT

Nitrogen Injection Fire Protection System ( NIFPS)
( Not Applicable for SMVA Power T/F)

135| Provision for (Nitrogen Injection Fire Rotection System) its Make TEXT
Name and address

136| 50 mm extra valve between Transformer conservator valve ( TCIV) TEXT
& conservator as a part of NIFPS

137| 50 mm to valve for NIFPS System TEXT

138 | 25 mm top & bottom valves for NIFPS System TEXT

139 | Name of Manufacture and country of origin for NIFPS System TEXT
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140 | Reference standards for NIFPS System TEXT
141 | Details of system equipments for NIFPS System TEXT
142 | Method of mounting for NIFPS System TEXT
143 | Contact manometer for NIFPS System TEXT
144 | Pressure Regulator for NIFPS System TEXT
145 | OIL Release unit make and suitable to operate without power for TEXT
NIFPS System
146 | Gas Release unit make and suitable to operate without power for TEXT
NIFPS System
147 | Qil drain assembly for NFPS System TEXT
148 | Pressure monitoring switch as backup for nitrogen release for NIFP TEXT
System
149 | Limit Switch no of contact & spare contacts (NO&NC) for NIFPS TEXT
System
150 | Qil drain valve for NIFPS System TEXT
151 | Nitrogen injection valve fa NIFPS System TEXT
152 | Power supply for NIFPS System TEXT
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Annexure |
Technical Specification New Insulating Ol

P

MAHAVITARAN

Maharashtra State Electricity Distribution Co. Ltd.

Mahara$tra State Electricity Distribution Company Limited
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TECHNICAL SPECIFICATION NEW INSULATING OIL
SPECIFICATION NO. MSC/2019/01

Scope:
The specification covers manufacturing, sampling, testing, packing, marking and
delivery of premium grad&nused Mineral Insulating Oil (Type II') for Transformers.
This specification prescribes the requirements of new insulating oil suitable for use as
An insulating and heat transferedium.

The Unused Mineral Insulating Oils are obtained by distillation and refining of crude
petoleum.

The Unused Mineral Insulating oils shall be with normal oxidatisistance.

ServiceConditions:

A) The UnusedMineral Insulating oil to be suppliedagainstthis specificationshall
be suitablefor satisfactorycontinuousopeiation of power and distribution
transformers

under the following tropicatonditions.

2.1 Maximum ambient temperature (Degree C) « 50

2.2 Maximum temperature in shade (Degree C) « 45

2.3 Minimum temperature of air in shade (Degree C  « 3.5

2.4 Relative Hundity (%) « 10 to 10C
2.5 Maximum Annual Rainfall (mm) « 1450

2.6 Maximum Wind Pressure (Kg/Sq.) « 150

2.7 Maximum altitude above mean sea level (meter  « 1000

2.8 Isoceraunic level (days/year) « 50

2.9 Seismic level (Horizontal acceleratjon « 0.3

Moderately hot and humid tropical climate conductive to rust and fungus growth.
2.10 Reference Ambient Temperaturetémnperature rise: 50 Deg C

B) The climatic conditions are prone to wide variations in ambient conditions and
hene the Unused Mineral Insulating oil shall be of suitable for satisfactory
continuous operation of power and distribution transformers.

ReferenceStandards:
Unless otherwise specified, the Unused Mineral Insulating oil to be suppéitdeh
conformed to Indian and International Standards amended up to daliewas:

Sr.

No. IS No. Title

1 335/2018 New Insulating Oils Specification (fifth revision)

2 1070 : 1992 Reagent grade watetspecification ( third revision)
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3 | 1448:[P:10/sec | Methods of test for petroleum and its products : Part 2
2]:2013 Acidity ( Secondrevision)

4 | 1448:[P:10]: Methods of test for petroleum and its products : Part
2013 10 cloud point and pour point ( First revision)

5 | 1448:[P:16]: Methods of test for petroleumand its products: Part
2014 & | 21FlashPoint ( closed)by PenskyMartensapparatus
1448:[P:21]: (Third revision)

2012

6 | 1448:[P:25]: Methods of test for petroleumand its products: part
1976 25 Determinationof kinematicsand dynamicviscosity (

First revision)

7 16084 :2013 Mineral Insulating Oils- determination of

kinematicsviscosity at very loviemperatures.

8 | 1783:[Partl]: Drums, large, fixed ends: Part 1 Grade A Drums (
1983 second revision)

9 | 1783:[Part 2]. | Drums, large, fixed ends: Part 1 Grade A Drums (
1988 third revision)

10 | 4759:1984 Hot-dip zinc coatings on structural steel and other
allied products ( second revision)

11 | 6103:1971 Methods of test for specific resistar(cesistivity)
of electrical insulating liquids

12 | ASTMD 971 Methods of test for interfacial tension of oil against
water by the ringnethod.

13 | 6262:1971 Method of test for power factor and dielectric constant
of electrical insulatingiquids.

16086 : 2013 Ir?su.latir_\g liquids * determination of the dielectric
dissipationfactor by measuremenif the conductancend
capacitancettest method.

14 | 6272:1971 Metal polishes (special)
15 | 6792:1992 Method for determination alectric strength of
insulating oils

6792:2017 Insulating liquidstdetermination of the breakdown

voltage
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at power frequencyttest method (second revision)

16 | 6855:2017 Method of sampling for liquid dielectric (second revisio

17 | 12177:1987 Methods oftest for oxidative ageing of electrical
insulation of petroleum oils by the open beaker methoc

18 | 12463:1988 Inhibited mineral insulating oils
19 |IEC Determination of water in insulating liquids and in-
60814/1997 impregnated paper and psesboard by automat

coulometric Karl Fischer titratio®Method oftest

20 | 13631:2017 Method of test for detection and determination
of antioxidant additives in insulating oils.(revisibirst)

In case of conflict arising owlue to variations between the applicable standard and the
standards specified herein the provisions of this specification sphraudil.

General TechnicalRequirements:

The characteristics of the Unused Mineral Insulating oil when it is lsahap
PDQXIDFWXUHUALYV ZRUN RU DW WKH SRLQW RI GHOLYHU\
referred to in TABLE 2 of IS: 335: 2018 amended upto date.

Function :-

i) The Viscosity of Unused Mineral Insulating oil shallhaximum 15 (mnf/ s) at
40 ° C as per IS 1448H:25]:1976.

i) The Viscosity of Unused Mineral Insulating oil shall be maxinmi880 (mnf/ s)
at 0 ° C as per IS 1448 [ P:25]:1976.

i) Pour Point of the Unused Mineral Insulating oil should be minimum 10 ° C below the
Lowed Cold Start Energizing Temperature (LCSET)4.20° C as per 1S1448 |
P:10. Sec 2]:1970.

iv) The Water content in the Unused Mineral Insulating oil shall be maxig@umg /kg
for bulk supply andlO0 mg / kgfor delivery in drums as per IEC: 60814

V) As per IS 6792:1992 the Breakdown voltage of Unused Mineral Insulatisigadil
be adollows.

a The Breakdown voltage of Unused Mineral Insulating oil should be miniBuKyv
(rms) at.2.5 mmgap.

b) The Breakdown voltage diefore Laboratory treatment should be minimun70 KV
(rms) after Laboratory treatment at 2.5 mm gap.

vi) The Density of Unused Mineral Insulating oil shallrhaximum 0.895 g / criat
20° c as per IS 1448P:16]:1990.
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i) As per IS: 16086 the Dielectric Dissipation Factor (DI YnusedMineral
Insulating oil shall be maximu®.005 W D)@t 90 ° C.
viii) Particle Content in drum at delivery of the Unused Mineral Insulating oilpgsras
IS: 13236.
42  Refining / Stability :-
i) The appearance of the Unused Minenslilating oil shall be clear, free from
sediments (impurities) and suspendeatter.
ii) The Unused Mineral Insulating oil should be Neutral and free fronaadic
compound. Total Acidity of Unused Mineral Insulating oil shalhimximum
0.01 mg/KOH/gmas per IEC : 620211.

iii) Interfacial tension of the Unused Mineral Insulating oil shall be minimum 40mN / m
as per ASTVMD971.
iv) Total sulphurcontentin the UnusedMineral Insulatingoil shallbe maximum0.05%
before oxidation test. as per ISO 1858 ASTMD4294.
v) The CorrosiveSulphurin the UnusedMineral Insulatingoil shallbe Non-Corrosive.
The CorrosiveSulphurin the UnusedMineral Insulatingoil shallbe measuredsper
DIN 51353.
vi) The Potential Corrosive Sulphur in the Unused Minkrsillating oil shall béNon-
Corrosive. The Potential Corrosive Sulphur in the Unused Mineral Insulatirghall
be measured as per 136310.
vii) Dibenzyl Disulfide (DBDS) in the Unused Mineral Insulating oil should not be
detectable (<5 mg/ kg yaer IS : 16497 ( Part)l
viii) The Unused Mineral Insulating oil should be uninhibited (U ) as per IS : 13631:/ IEC
60666. Inhibited in the Unused Mineral Insulating oil should natdiectable
(<0.01% ) asperlS:13631/IEC : 60666.
iX) Metal Passivator additives in the Unused Mineral Insulating oil should radsteetable
(<5mg/kg)asperlS:13631/IEC : 60666.
X) Oxidation Stability can be improved by incorporation of Antioxidant additive in the
Unused Mineral Insulating oiDxidation Stability is measured in accordance with
IS: 12422.
xi) 2- Furfural and related compound content in the Unused Mineral Insulating oil should
not be detectable ( < 0.05 mg / kg for each individual compound ) as p£5688.

43 Performance =

i) Oxidation Stability can be improved by incorporation of Antioxidant additivenzetdl
passivator additives in the Unused Mineral Insulating oil. Oxidation Stability is
measured in accordance with: 12422 with Test Duration 164 hrs. At teed of
Oxidation Stability Test following limits should lmbserved:

a Totalacidity : Maximum 1.2 mg KOH / gm.
b) Sludge : Maximum 0.8 %.
c) Dielectric Dissipation Factor ( DDFa)90 ° ¢ : Maximum0.500.
i) Gassing Tendency is caused in equipment with high electrical field stress or special
design , gasses formed when subjected to Corona Partial Discharges andadisaltibed

Page 125 of 172



MMD/T-HTM 1-05/0823 Version-3

F =

FAVITARAN

Peanarasroa Stace Exectron

by the Unused Mineral Insulating oil, Gassing Tendency shall be as per IEC : 60628,
Method A.

iii) Stray Gassing means production of gasses such as hydrogen, hydrocarbonsxidebon

at low temperatures ( < 120° C ) without thermal or electrical faultamstormer,
sometimes even without operational stress. This phenomenon could result in high
production of gases and a misinterpretation of Dissolved Gas Analysis ( BESAltE.

iii) Electrostatic Charging Tendency ( ETC ) of the Unused Mineral Insulating an

44

important for certain design of HV transformer which have oil pumping rates that can
give rise to the buildup of electrostatic charge. This can result in energy discharge
causing transformer failure. Electrostatic Charging Tendency ( ETCBheceeduced by
using metal passivator additives such as Benzotriazole ( BTA )-ameti/F1H-

%HQ]J]RWULD]ROH 77% (OHFWURVWDWLF &KDUJLQJ 7THQC
CIGRE Technical Brochure 170.

Health, Safety and Environment ( HSE) :-

i) Flash point of the Unused Mineral Insulating oil measured by Pensky Marten apparatus

shall beminimum 135° C as per IS: 1448P:21]:1992.

i) Polycyclic Aromatics ( PCA ) content of the Unused Mineral Insulating oil detectable by

ii)

5.0

6.0

6.1

6.2

extraction withDimethylsulfoxide ( DMSO ) under the condition of IP 346, shall be
maximum 3 %

Polychlorinated Biphenyls ( PCB ) content of the Unused Mineral Insulating oil should not
be detectable (<2 mg/kg) as per I%082.

ISI Certification m ark for Unused Mineral Insulating oil: -

The Unused Mineral Insulating oil is to be supplied confirming 8352018 as amended
upto date should bear ISI certification mark, without ISI mark insulating oil will rejected.

Packing :-

The Unused Mineral Insulatingoil shallbe deliveredin perfectlycleansteeldrumsof 210

liters nominal capacityconformingto Grade 3 $ “type 2 conformingIS: 1783 ( Part1) :

1993 amendedupto date. The drum shall be coatedfrom inside with epoxy lacquer of
phosphate coating or better. The inside coating of the drum shall be resistant to Unused
Mineral insulating oil. The outside surface of the drum may be coated with anticorrosive
primer and finish paint, for protection against atmospheric corrosion. The cafidbe
finishing paint shall be Navy Blue (Shade No. 106) conforming to 1S:5:1994 (Colours of

readymixed paints). The drum shall be effectively sealedmmediatelyafter filling the oil
to avoid ingress amoisture.

SteelBarrel: -

The UnusedMineral Insulating oil of above specification shall be supplied in standard
packing of 200 liters nominal capacity, ameturnable Brand New Steel Barrels (Drums)
C$ A JU DZddnfavBigito 1S1783 (Part) 1993 as amended upto date.
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The Type-2 drums shdl be as per Fig-2 with triple / Spiral sean (Drawings No. MSEDCL/MM -
[1/0IL/01 and MSEDCL/MM-II/OIL/02 ) with ISI marking.

Sampling
Sampling of Unused Mineral Insulating oil shall be done in accordance with IS 6885: 1973.
Tets:

The tenderer shall submit Test reports of the offered Unused Mineral Insulating oil with the
offer in electronic format (i.e. Pen Drive) and in physical format. The tests shall be carried
out at laboratories accredited by National Accreditation @dar testing and Calibration
Laboratories(NABL) such as CPRI/ERDA to prove the requirementspecifiedin this
specification & as per relevant standards 1S:335, 2018 amendddafe. The tests
should be carried out within 5 years prior te titate of opening ahis tender. The offer
without test reports from NABL laboratories is considered as responsive and likely to
berejected.

The successful tenderer shall get approved the test reports of Unused Mineral Insulating oil
and drum fromChief Engineer (MMC), MSEDCL, Prakashgad, Bandra, Mumbai prior
commencement of the supply. The Drum drawings shall be submitted to the Chief Engineer
(MMC) and get approved before commencement of the supply.

9.0 Pre dispatch Inspection:

The tenderers shld arrange for sample testing of Unused Mineral Insulating oil twice
during the contractual period, at their cost. Tenderer's should note that no separate testing
charges will be payable by the MSEDCL. Sample testing will have to be arranged as and
whendirected by the MSEDCL at CPRI, Bangalore/ERDA, Vadodara Laboratories.

100 Testing Facility :

101

The tenderershould have adequatedestingfacility for all routine and acceptanceestson
Unused Mineral Insulating oil and should provide the testimgngements and testing
equipments to testing Engineer of MSEDCL. The tenderer should submit tbetksting
equipments available with them with tbger.

10.2 Thebiddershouldalsosupplyalongwith his offer the pamphlets/literatureis respecof

Unused Mineral Insulating oil available withem.
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103 The bidder shouldnot changeGTP parameter®of UnusedMineral Insulatingoil onceit
offered in A/T, and Type Test Reports.

11.0Rejection :-

Apart from rejection due to failure in testing of Weal Mineral Insulating oil to meet the

specifiedtest requirementghe UnusedMineral Insulatingoil shall be liable for rejection

on any one of the followingeasons.

i. If tests are not carried out as per clause no. 7.0 o$pleisification.

ii. If Drawings are not submitted with offer as per clause no. 5.2 ddphification.

iii . If GTP parameters are not submitted as per clause no. 4.0 gpéaification.

iv. The bidder should fill up all the details in GTP parameter list, the statemenDs\ucl? D V
SHU GUDZLQJVY HQFORVHG" ™ 3DV SHU 06('&/A£V UHTXLL
considered as details are not furnished and such offers shall liabdgeftiron.

120 Quality Assurance

121 Namesof the supplierfor the raw material,list of standardsiccordinglyto which the raw
materials are tested, list of test normally carried out on raw materialsin presenceof
ELGGHUZAYV UHSUHVHQ@amiicltdsY HVY FRSLHV RI WHVW

122 Information and copies of test certificate as in (i) above mesgdoought ouiccessories.

123 List of manufacturing facilitieavailable.

124 Level of automation achieved and list of areas where manual processiagists!

125 List of areasn manufacturingorocesswherestageinspectionare normally carriedout for
quality control and details of such tests argpections.

126 List of testing equipmentavailablewith the bidder for final testing of UnusedMineral
Insulating oil and test plant limitation, if any, ysvis the special acceptaneed routine
tests specified in the relevant standards and the prgseeification.

127 The successful bidder shall submit the Routine Test Certificate along with documentary

evidence having paid for the excise duty for the following raw materialsruideC
Petroleum, at the time ofesting.

130 Qualifying Requirement:

As per Tender condition
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Annexure II’
Technical Specification for Nitrogen Injection Fire
Protection System

X

MAHAVITARAN
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Maharashtra State Electricity Distribution Compamnyited
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FOR

NITROGEN INJECTION FIRE
PROTECTION SYSTEM

FOR DISTRIBUTION

SYSTEM IN

MSEDCL
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MAHARASHTRA STATE ELECTRICITY DISTRIBUTION CO. LTD.
TECHNICAL SPECIFICATION FOR

NITROGEN INJECTION FIRE
PROTECTION SYSTEM

Scope:
Nitrogen injection Fire Protection System (NIFPS) shall use nitrogen as fire quenching
PHGLXP 7KH SURWHFWLYH V\VWHP VKDOO SUHYHQW 7UL
possiblefire in caseof internal faults. In the event of fire by external causessuch as
bushing fire, OLTC fires, fire from surrounding equipments etc, it shall act as fast and
effective fire fighter. It shall accomplish its role as fire preventer and extinguistiesutvi
employing water and/or carbon dioxide. Fire shall be extinguished within 3 minutes

(Maximum) of system activation and within 3 seconds (Maximumgaihmencement of
nitrogeninjection.

SystemParticulars: -

Nominal SystemVoltage : 33 kV 22 kV  11kV

Voltage variation orsupplyside ; +10%

Corresponding HigheSystemVoltage : 36 kV 24 kV  12kV
Frequency : 50 Hz with £ 3 %olerance
Transientcondition : -20 % or + 10 % combined variatiofh

voltage andrequency.
ServiceConditions :
A) The Nitrogen injection Fire Protection System to be supplied against this specification
shall be suitable for satisfactory continuous operation under the following tropical

conditions.
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3.9 Siesmic levéHorizontal Acceleration) 0349
Moderately hot and humid tropical climate conductive to rust and fungus growth
B) The climatic conditions are prone to wide variations in ambient conditions and hence the
equipment shall be of suitable design to weakisfactorily under thesmnditions.

Applicable Standards:

The design and installation of the complete fire protection system shall comply with the latest
applicable Indian Standards. Wherever Indian Standards are not available relevsmi.Brit.
codes shall be followed. The following standards /codes shall be followed in particular.

a) Approval certificate from Loss Preventiéssociation.

b) National fire Codes 1993 of National Fire protection Association (NFPA) USA. The
entire fire proection system shall be designed, erected and commissioned in accordance with tr
regulation of Tariff Advisory Committee (TAC).In absence of TAC regulations NFPA regulation

shall be adheretb.
50 Activation of the Fire Protective System:

Mal-functioning of fire prevention/extinguishing system could lead to interruption in powe
supply. The supplier shall ensurethat the probability of chancesof malfunctioningof the fire
protective system is particularly Zero. To achieve this objective ,the sugblall [plan out his
scheme ofactivating signals which should not be complicated to nib&dire protective system
inoperative in case of actual need. The system shall be provided with autcoratiol for fire
preventionfire extinction. Besidesautamatic control, remote electrical push button control at
control box and local manual control in the fire extinguishing cubicle shall also be provide
The following electrical signals shall be requirém activating the fir protective systemunder
preventionmode /fire extinction mode.

a Auto mode :
1) For prevention of fire
i. Differential relayoperation.
ii. Buchholz relay paralleled with pressure relief valve or RPRR(Rapid pressure Rise
Relay).
iii . Tripping of all circuit breakers(On HV& LV side) associatedvith transformer
/reactor is the preequisite for activation of system.
2) For extinguishing fire
i) Firedetector.
i) Buchholz relay paralleled with pressure relief valve(PRV) or Sudden Pressure
Relay(SPR).
i) Tripping of all circuit breakers (On HV& LV side) associated vitinsformer
[reactor is the preequisite for activation of system.
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b) Manual Mode (Local/Remote):

Tripping of all circuit breakers (On HV & LV side) associated with transformer/readioe is
pre xequisite for activation of system.
0 Manual Mode (Mechanical):
Tripping of all circuit breakerdOn HV & LV side)associateavith transformer/reactor
is the prexequisite for activation asystem.
The systemshallbe designedo be operatednanuallyin caseof failure of powersupply
to fire protection system.

6.0 General description:

Nitrogen injection fire protection system should be a dedicated system for each oil fill
transformer/reactorlt should have a Fire Extinguishing Cubicle (FEC) placedon a plinth at a
suitable distance away from transformer/reactor. The FEC shall be connected to the toj
transformer reactor oil tank for depressurization of tank and to the oil pit (capacity is approxima
equal to 10 %of total volume of ait transformer/reactor tank) from its bottom through oil pipes.
The fire extinguishing cubicle should housed a pressurized nitrogen cylinder(s) whict
connected to the oil tank of transformer/reactor oil tank at bottom. The Transformer @torserv
Isolation Valve (TCIV) is fitted between the conservator tank and Buchholz relay.

Cable connections are to be provided from signal box to the control box in the control room, ft
control box to the extinguishing cubicle and from TCIV te #ignal box. Fire detectors
placed on the top of transformer/reactor tank are to be connected in parallel to the signal bo
Fire survival cables. Control box is also to be connected to relay panel in control room for recei
system activation sigis.

7.0 Operation:

80

On receipt of all activating signals ,the system shall drairdptermined volume of hot oil from the
top of tank( i.e top oil layer),through outlet valve, to reduce tank pressure by rentopiog and
simultaneouslynjecting nitrogen gasat high pressurdor stirring the oil at prefixed rate and thus
bringing the temperature of top oil layer down. Transformer conservator isolation valve blocks
flow of oil from conservator tank in the case tahk rupture / explosion or bushirmursting.
Nitrogen occupies the space created by oil drainedandtacts as an insulating layer over oil in
the tank and thus preventingaggravationof fire.
System components
Nitrogeninjectionfire protectionsystemshall broadlyconsistof the following components.
However,all other componentsvhich are necessaryor fast reliable and effective working of the
fire protective system shall deemed to be included in the scopesfiihly.
a) Fire Extinguishing Cubicle (FEC):
The FEC shall be madeof CRCA sheetof 3 mm (minimum) thick completewith the
base frame, painted inside and outside with post office red colour (shade 53&pfltShall
have hinged split doors fitted with high quality tamper proof lock. The degree of protecti
shal be IP55. The following items shall be provided in BieC.
ad Nitrogen gas cylinder with regulator and falling pressure electrical contact
manometer.
b) Oil drain pipe with mechanical quick dramlve.

c) Control equipment for draining ofl of pre-determined volume and injecting
regulated volume of nitrogegas.
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d) Pressure monitoring switch for baak protection for nitrogerelease.
€) Limit switches for monitoring of theystem.
f) Butterfly valve with flanges on the top of paf@ connecting oil drain pipe and
nitrogen injection pipes fdransformer/reactorg) Panel lighting (CFLType).
h) Oil drainpipe extension of suitable sizes for connecting pipes ot oil
Control box :
Control box is to be placedin the control room for monitoring system operation,
automaticcontrol and remote operation.The following alarms,indications, switches, push
buttons, audio signal etc. shall be provided.
a Systemonb) TCIV open
¢) Oil drain valveclosedd) Gasinlet valveclosed
e TCIV closed*
f) Fire detectotrip*
g) Buchholz relayrip
h) Oil drain valveopen*
i) Extinction inprogress*
j) Cylinder pressurow*
k) Differential relaytrip
) PRV /SPRrip
m) Transformer/reactdrip
n) Sysem out of servicé
0) Fault in cable connecting fault ficetector
p) Fault in cable connecting differentiadlay
g) Fault in cable connecting Buchholz relay
r) Faultin cable connecting PR\6PR
S Fault in cable connecting Transformer / teatrip.
t) Fault in cable connecting TCIV
u) Auto/ Manual/Off
v) Extinction releasen/off
w) Lamptest
X) Visual/ Audioalarm*
y) Visual/ Audio alarm for DC suppliall*
* Suitable provision shall be made in the control box , for monitoringetystem
from remote substation using the substation automation system.
Transformer Conservator Isolation Valve:

Transformer conservatorisolation valve (TCIV) to be fitted in the conservatorpipe
line,between conservator and Buchholz relahich shall operate for isolatinghe
conservator during abnormal flow @il due to rupture / explosion dhnk or bursting of
bushing. The valve shall not isolate conservator during normal flow alwihgfiltration or
filling or refilling, locking plates to be provided with handle for pad locking. It shall have
proximity switch for remote alarm, indication with visual position indicator. The TCIV shoulc
be of the best quality as malfunctioning of TCIV could lead to serious consequence. T
closng of TCIV means stoppage of breathing of transformer / reactor. Locking plates shall
provided for pad locking.

Fire detectors :
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The system shall be complete with adequate number of fire detectors (quartz bulb) fitted on
top cover of theransformer / reactor oil tank.

Signal box :
It shall be mounted away from transformer / reactor main tank, preferably near the transfor

marshalling box, for terminating cable connections from TCIV & fire deteatat$or
furtherconrectionto the controlbox. The degree gdrotection shall be IP55.

Cables :

Fire survival cables(capableto withstand750 deg. C) of 4 corex 1.5 sg. mm size for

connectiorof fire detectorsn parallelshallbe used.Thefire survivalcableshal conform to BS
76291, BS 84341,BS 76291 and BS 5839, BS EN 5026+2-1 or relevant Indian standards.

Fire RetardantLow Smoke (FRLS ) cable of 12 core x 1.5 sg. mm size shall be usedfor
connection of signal box / marshalling box near transformeadtoe and FEC mounted near
transformer / reactor with control box mounted in control room.

Fire Retardant Low Smoke (FRLS) cable of 4 core x 1.5 sq. mm size shall be used for conne
betweencontrolbox to DC and AC supplysource fire extinguishingcubicle

to AC supply source, signal box / marshalling to transformer conservator isolation va

connection on transformer.
Pipes :
Pipes complete with connections, flanges, bends and tees etc. shall be supplied along with
the system. Pipes and weldishall be sufficiently passivated and environment protected.

Others ltems:

a) Oil drain and nitrogen injection openings with gate valves on transformer / reactor tank at

suitablelocations.

b) Flanges with dummy piece in conservator pipevieen Buchholz relay and conservator

tank for fixing TCIV.

c) Fire detector brackets on transformer / reactor tankagpr.
d) Spare potential free contacts for activating the system i.e differential Beieyholz relay,

Pressure relief device /RPRRratiit breaker of transformemréactor.

€) Pipe connections between transformer / reactor and FEC and between F&i(pamdquired

for collection topoil.

f) Cabling for fire detectors mounted on transformer / reactocagpr.
g) Inter cabling letween signal box , control box and Fire Extinguisi@udpicle(FEC).

h

All external cables from / to the system i.e signal box to control box and control box to
FEC shall be provided by the purchaser. All internal cables within the system i.e
betweendetecors /signal box /marshallingbox/FEC/TCIV shall be in the scope of

NIFPS suppliet
) Butterfly valves / Gate valves on oil drain pipe and nitrogen injection pipe which should

be able to withstand fultacuum.
Supports valves, signal box etdhieh are to be painted with enamefeaint.
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Technical Particulars :
Sr. No. Particulars Details
1. Fire extinction period from commencement of 30Sec(Max)
Nitrogen Injection
2. Fire extinction period from the moment of system 3 minutes.(Max)
activation.
3. Fire detectors heat sensing temperature Vendor to specify
4. Heat sensing area per detector Vendor to specify
5. Transformer conservator isolation valve settmip | Vendor to specify
6. Capacity of nitrogen cylinder Vendor to specify
7. Power supply
a) For control 30/110 DC, variation15%,+10
%
b) Foe service/lighting 250 V AC , Variation +/10 %

The doors, removablecovers and panelsshall be gaskettedall round with neoprene
gaskets.

Mandatory Spares :
a) Cylinder filled with Nitrogen of required capacity per substatidnNo.
b) Fire detectors per transformei3:No.
c) Regulator assembly per substatiet No.
Tests :
Reportsof all type testsconductedas per relevantlS/IEC standardsn respectof various
bought out items including test reports for degree of protection for FEC/control
box/signal box shall be submitted by shepplier.
The supplier should demonstrate the functional test associated with the following
a) Fire extnhguishing cubicle, contrdiox.
b) Fire detector.
c) Transformer Conservator Isolatidalve.
The performance test of the complete system shall be carried out after erection of the
system with transformer at site.
Documentation:
a) To be submitte@long with offer :
General outline of theystem.
Detailed writeup on operation of the offered protection system including maintenance
and testing aspects / schedules.
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Gauranteed Technical Particulars (GTP).
Data regarding previous supplies , datemhmissioning, performance feedback etc.

b) To be submitted after award of contract
Detailed dimensional layout drawing of the system with complete bill of materials,

clearances from ground and other live points, details of detectors ,equipment layout,
drawings ,detailed drawings pertaining to signal box, control box, FEC equipment,
wiring and schemes,4 sets of testing, commissioning ,Operation and Maintenance
manual along with soft copies shall be submitted by supplier.
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Technical Specification Cont

Item Technical Specification
33 11 KV, 5 MVA POWER Refer To The Following Item Specification: 33 11KV, 10MVA
TRANSFORMER(85000803713) POWER TRANSFORMER(85000804273)
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33 11KV, 10MVA POWER TRANSFORMER

GTP Order GTP Parameters Date Type
Sequence
1 Name of Manufacturer and address TEXT
2 Reference Standard TEXT
3 Transformer shall be Oil Natural Air Natural (ONAN) type Yes/No TEXT
4 Transformer shall be suitable for outdoor installation Yes/No TEXT
5 Transformer shall be oil immersed type Yes/No TEXT
6 Normal full load capacity shall be in MVA Yes/No TEXT
7 Primary Voltage in KV TEXT
8 Secondary Voltage in KV TEXT
9 Method of connection for H.V. Winding shall be Delta : Yes/No. TEXT
10 Method of connection for L.V. Winding shall be Star : Yes/No TEXT
11 Connection Symbol shall be Dyn11 Yes/No TEXT
12 By resistance method Maximum temperature rise of Windings over an Ambient TEXT
temp. of 50°C in °C
13 The temperature shall in no case reach a value that will damage the core itself TEXT
,other parts or adjacent materials (Yes/No)
14 By thermometer Maximum temperature rise of Oil over an Ambient temp. of 50°C [TEXT
isin °C
15 Estimated maximum hot spot Temperature in deg. centigrade TEXT
16 Whether neutral is solidly earthed (Yes /No) TEXT
17 Magnetizing current (in amps) at rated voltage and rated frequency & its % with TEXT
full load current
18 Magnetizing current at maximum voltage (112.5% of rated voltage ) and rated TEXT
frequency (in amps) & its % with full load current
19 Resistance of HV winding at 20 ° C in Ohm/phase TEXT
20 Resistance of LV winding at 20 ° C in Ohm/phase TEXT
21 No load losses at normal voltage and frequency in Watts TEXT
22 Full load losses at rated voltage at 75 deg. Centigrade in Watts TEXT
23 Flux density at normal voltage and frequency in Tesla TEXT
24 Efficiency at 75 deg. centigrade at unity p.f at 100 % Load TEXT
25 Efficiency at 75 deg. centigrade temperature at unity p.f at 75 % Load TEXT
26 Efficiency at 75 deg. centigrade temperature at unity p.f at 50 % Load TEXT
27 Efficiency at 75 deg. centigrade temperature at unity p.f at 25 % Load TEXT
28 Efficiency at 75 deg. centigrade temperature at unity p.f at 125 % Load TEXT
29 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 100 % Load TEXT
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30 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 75 % Load TEXT
31 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 50 % Load TEXT
32 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 25 % Load TEXT
33 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 125 % Load TEXT
34 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 100 % Load TEXT
35 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 75 % Load TEXT
36 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 50 % Load TEXT
37 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 25 % Load TEXT
38 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 125 % Load TEXT
39 Current density of HV winding at any Tap, in Amps/sgq. mm. TEXT
40 Current density of LV winding, in Amps / sq.mm. TEXT
41 Minimum cross section of Copper used in HV Winding at 17th Tap in sg. mm TEXT
42 Minimum cross section of Copper used in HV Winding at Normal Tap in sq. mm TEXT
43 Minimum cross section of Copper used in LV Winding in sg. mm TEXT
44 % Reactance drop on full load TEXT
45 % Impedance at 75 °C TEXT
46 Regulation at 75 deg. C. TEXT
a7 Overload capacity of transformers for 2 hrs. TEXT
48 Min. clearance between phase to phase of primary winding in Air in mm TEXT
49 Min. clearance between phase to earth of primary winding in air in mm TEXT
50 Min. clearance between phase to phase of secondary winding in Air in mm TEXT
51 Min. clearance between phase to earth of secondary winding in air in mm TEXT
52 Min Width of oil duct between LV & HV windings (in mm) TEXT
53 Impulse strength of HV winding (stating wave form adopted) .... kVp TEXT
54 Total radiating surface (Tank + Radiators) in sq. mtrs. TEXT
55 Radiators size (HXW) , thickness and no of fins TEXT
56 Name of Radiator manufacturer TEXT
57 Approximate length of the Transformer in mm TEXT
58 Approximate breadth of the Transformer in mm TEXT
59 Approximate height of the Transformer in mm TEXT
60 Approximate length of the Transformer tank in mm TEXT
61 Approximate breadth of the Transformer tank in mm TEXT
62 Approximate height of the Transformer tank in mm TEXT
63 Minimum thickness of the side of transformer tank plates in mm TEXT
64 Minimum thickness of the bottom of transformer tank plates in mm TEXT
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65 Minimum thickness of the cover of transformer tank plates in mm TEXT
66 Minimum thickness of the radiator of transformer in SWG TEXT
67 Approximate Weights of Core Laminations kgs TEXT
68 Approximate Weights of Copper (Windings): kgs TEXT
69 Approximate Weights of Transformer core and windings :kgs TEXT
70 Approximate Weights of Tank & fittings: kgs TEXT
71 Approximate Weights of Transformer complete with oil :kgs TEXT
72 Material of core plates and grade of laminations of CRGO TEXT
73 Thickness of core lamination in mm TEXT
74 No. of H.V. disks per limb (1 limb) TEXT
75 No of HV Turns TEXT
76 No of LV Turns TEXT
77 Minimum quantity of oil required in first filling excluding OLTC in Ltrs TEXT
78 Oil shall be Conformed to Indian standard : 1S:335 Yes/No TEXT
79 Oil manufacturers name TEXT
80 Qty of oil absorption in liters TEXT
81 Whether the transformer will be transported with oil Yes/No TEXT
82 Make of breather fitted to the transformer TEXT
83 Capacity of breather fitted to the transformer in kg TEXT
84 Type of breather TEXT
85 Is a dial type oil temperature indicator fitted or not? Yes/No TEXT
86 Manufacturer's name of oil temperature indicator TEXT
87 Temperature range of oil temperature indicator TEXT
88 Voltage per turn used in HV/LV winding for design TEXT
89 Whether end insulation is provided to the end turns TEXT
20 Percentage of voltage of end turns with reinforced insulation TEXT
91 Type of insulation on HV conductors TEXT
92 Type of insulation on LV conductors TEXT
93 Type of insulation on LV to core TEXT
94 Type of insulation on Core Bolts TEXT
95 Type of insulation on Core Bolt Washers TEXT
96 Type of insulation on Core Lamination TEXT
97 Manufacturer's name of HV Bushings: TEXT
98 Material of HV Bushings TEXT
99 1 Minute Power frequency withstand voltage (Dry)at 50 Hz of HV TEXT
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100 1 Minute Power frequency withstand voltage (Wet) at 50 Hz of HV Bushings: : less |TEXT
101 Impulse Flash over voltage kV (stating the wave form adopted) of HT Bushings: TEXT
..... kVp
102 Rating of HV bushing : ... kV, .... A TEXT
103 Minimum Creepage Distance of HV Bushings in mm TEXT
104 Manufacturer's name of LV Bushings: TEXT
105 Material of LV Bushings: TEXT
106 Minimum Creepage Distance of LV Bushings in mm TEXT
107 1 Minute Power frequency withstand voltage (Dry) over voltage at 50 Hz of LV TEXT
108 1 Minute Power frequency withstand voltage (Wet) over voltage at 50 Hz of LV TEXT
109 Impulse Flash over voltage kV (stating the wave form adopted) of LV Bushings:: 75(TEXT
110 Rating of LV bushing : .... kV, .... A TEXT
111 Make of on load tap changer TEXT
112 Type of on load tap changer (linear/coarse fine ) TEXT
113 Rated voltage of on load tap changer: ..... kv TEXT
114 Rated current of on load tap changerin ........ Amps TEXT
115 On load tap changer shall have 16 steps : Yes/No TEXT
116 Auxiliary supply details of on load tap changer TEXT
117 Voltage control of on load tap changer TEXT
118 Name of Protective devices of on load tap changer Oil Surge Relay TEXT
119 Approximate overall weight of on load tap changer in kg TEXT
120 Approximate overall dimensions L x B x H (mm) of on load tap TEXT
121 Approximate tank dimensions of OLTC L x B x H (mm) of on load tap changer TEXT
122 Approximate quantity of oil including qty of oil in On load tap changer and OLTC  [TEXT
123 Colour of transformer TEXT
124 Core material & grade of laminations used TEXT
125 Type of Core TEXT
126 Regulation at 0.8 p.f. lag (in %) TEXT
127 Regulation at 0.8 p.f. leading (in %) TEXT
128 Shape of main tank TEXT
129 Breakdown values of oil at the time of first filling ( kV for 2.5 mm gap) TEXT
130 Name plate provided with all details as per the specifications (Yes/No) TEXT
131 No of steps used in CRGO Core TEXT
132 Diameter of the core (in mm) TEXT
133 Effective Core Area ( Sg.cm) TEXT
134 The performance Guarantee of the transformers in years TEXT
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135 Provision for (Nitrogen Injection Fire Protection System) its Make Name and TEXT
address
136 50 mm extra valve between Transformer conservator valve ( TCIV) & conservator |TEXT
as a part of NIFPS
137 50 mm to valve for NIFPS System TEXT
138 25 mm top & bottom valves for NIFPS System TEXT
139 Name of Manufacture and country of origin for NIFPS System TEXT
140 Reference standards for NIFPS System TEXT
141 Details of system equipments for NIFPS System TEXT
142 Method of mounting for NIFPS System TEXT
143 Contact manometer for NIFPS System TEXT
144 Pressure Regulator for NIFPS System TEXT
145 OIL Release unit make and suitable to operate without power for NIFPS System  |TEXT
146 Gas Release unit make and suitable to operate without power for NIFPS System |TEXT
147 Oil drain assembly for NIFPS System TEXT
148 Pressure monitoring switch as backup for nitrogen release for NIFPS System TEXT
149 Limit Switch no of contact & spare contacts (NO&NC) for NIFPS System TEXT
150 Oil drain valve for NIFPS System TEXT
151 Nitrogen injection valve for NIFPS System TEXT
152 Power supply for NIFPS System TEXT
33 11 KV, 5 MVA POWER TRANSFORMER
(;ZZuce):in GTP Parameters Date Type
1 Name of Manufacturer and address TEXT
2 Reference Standard TEXT
3 Transformer shall be Oil Natural Air Natural (ONAN) type Yes/No TEXT
4 Transformer shall be suitable for outdoor installation Yes/No TEXT
5 Transformer shall be oil immersed type Yes/No TEXT
6 Normal full load capacity shall be in MVA Yes/No TEXT
7 Primary Voltage in KV TEXT
8 Secondary Voltage in KV TEXT
9 Method of connection for H.V. Winding shall be Delta : Yes/No. TEXT
10 Method of connection for L.V. Winding shall be Star : Yes/No TEXT
11 Connection Symbol shall be Dyn11 Yes/No TEXT
12 By resistance method Maximum temperature rise of Windings over an Ambient TEXT

temp. of 50°C in °C
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13 The temperature shall in no case reach a value that will damage the core itself TEXT
,other parts or adjacent materials (Yes/No)
14 By thermometer Maximum temperature rise of Oil over an Ambient temp. of 50°C |[TEXT
isin °C
15 Estimated maximum hot spot Temperature in deg. centigrade TEXT
16 Whether neutral is solidly earthed (Yes /No) TEXT
17 Magnetizing current (in amps) at rated voltage and rated frequency & its % with TEXT
full load current
18 Magnetizing current at maximum voltage (112.5% of rated voltage ) and rated TEXT
frequency (in amps) & its % with full load current
19 Resistance of HV winding at 20 © C in Ohm/phase TEXT
20 Resistance of LV winding at 20 ° C in Ohm/phase TEXT
21 No load losses at normal voltage and frequency in Watts TEXT
22 Full load losses at rated voltage at 75 deg. Centigrade in Watts TEXT
23 Flux density at normal voltage and frequency in Tesla TEXT
24 Efficiency at 75 deg. centigrade at unity p.f at 100 % Load TEXT
25 Efficiency at 75 deg. centigrade temperature at unity p.f at 75 % Load TEXT
26 Efficiency at 75 deg. centigrade temperature at unity p.f at 50 % Load TEXT
27 Efficiency at 75 deg. centigrade temperature at unity p.f at 25 % Load TEXT
28 Efficiency at 75 deg. centigrade temperature at unity p.f at 125 % Load TEXT
29 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 100 % Load TEXT
30 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 75 % Load TEXT
31 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 50 % Load TEXT
32 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 25 % Load TEXT
33 Efficiency at 75 deg. centigrade temperature at 0.8 p.f lag at 125 % Load TEXT
34 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 100 % Load TEXT
35 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 75 % Load TEXT
36 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 50 % Load TEXT
37 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 25 % Load TEXT
38 Efficiency at 75 deg. centigrade temperature at 0.8 p.f leading at 125 % Load TEXT
39 Current density of HV winding at any Tap, in Amps/sq. mm. TEXT
40 Current density of LV winding, in Amps / sg.mm. TEXT
41 Minimum cross section of Copper used in HV Winding at 17th Tap in sq. mm TEXT
42 Minimum cross section of Copper used in HV Winding at Normal Tap in sq. mm TEXT
43 Minimum cross section of Copper used in LV Winding in sq. mm TEXT
44 % Reactance drop on full load TEXT
45 % Impedance at 75 °C TEXT
46 Regulation at 75 deg. C. TEXT
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47 Overload capacity of transformers for 2 hrs. TEXT
48 Min. clearance between phase to phase of primary winding in Air in mm TEXT
49 Min. clearance between phase to earth of primary winding in air in mm TEXT
50 Min. clearance between phase to phase of secondary winding in Air in mm TEXT
51 Min. clearance between phase to earth of secondary winding in air in mm TEXT
52 Min Width of oil duct between LV & HV windings (in mm) TEXT
53 Impulse strength of HV winding (stating wave form adopted) .... kVp TEXT
54 Total radiating surface (Tank + Radiators) in sq. mtrs. TEXT
55 Radiators size (HXW) , thickness and no of fins TEXT
56 Name of Radiator manufacturer TEXT
57 Approximate length of the Transformer in mm TEXT
58 Approximate breadth of the Transformer in mm TEXT
59 Approximate height of the Transformer in mm TEXT
60 Approximate length of the Transformer tank in mm TEXT
61 Approximate breadth of the Transformer tank in mm TEXT
62 Approximate height of the Transformer tank in mm TEXT
63 Minimum thickness of the side of transformer tank plates in mm TEXT
64 Minimum thickness of the bottom of transformer tank plates in mm TEXT
65 Minimum thickness of the cover of transformer tank plates in mm TEXT
66 Minimum thickness of the radiator of transformer in SWG TEXT
67 Approximate Weights of Core Laminations kgs TEXT
68 Approximate Weights of Copper (Windings): kgs TEXT
69 Approximate Weights of Transformer core and windings :kgs TEXT
70 Approximate Weights of Tank & fittings: kgs TEXT
71 Approximate Weights of Transformer complete with oil :kgs TEXT
72 Material of core plates and grade of laminations of CRGO TEXT
73 Thickness of core lamination in mm TEXT
74 No. of H.V. disks per limb (1 limb) TEXT
75 No of HV Turns TEXT
76 No of LV Turns TEXT
77 Minimum quantity of oil required in first filling excluding OLTC in Ltrs TEXT
78 Oil shall be Conformed to Indian standard : 1S:335 Yes/No TEXT
79 Oil manufacturers name TEXT
80 Qty of oil absorption in liters TEXT
81 Whether the transformer will be transported with oil Yes/No TEXT
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82 Make of breather fitted to the transformer TEXT
83 Capacity of breather fitted to the transformer in kg TEXT
84 Type of breather TEXT
85 Is a dial type oil temperature indicator fitted or not? Yes/No TEXT
86 Manufacturer's name of oil temperature indicator TEXT
87 Temperature range of oil temperature indicator TEXT
88 Voltage per turn used in HV/LV winding for design TEXT
89 Whether end insulation is provided to the end turns TEXT
20 Percentage of voltage of end turns with reinforced insulation TEXT
91 Type of insulation on HV conductors TEXT
92 Type of insulation on LV conductors TEXT
93 Type of insulation on LV to core TEXT
94 Type of insulation on Core Bolts TEXT
95 Type of insulation on Core Bolt Washers TEXT
96 Type of insulation on Core Lamination TEXT
97 Manufacturer's name of HV Bushings: TEXT
98 Material of HV Bushings TEXT
99 1 Minute Power frequency withstand voltage (Dry)at 50 Hz of HV TEXT
100 1 Minute Power frequency withstand voltage (Wet) at 50 Hz of HV Bushings: : less |TEXT
101 Impulse Flash over voltage kV (stating the wave form adopted) of HT Bushings: TEXT
..... kVp
102 Rating of HV bushing : ... kV, .... A TEXT
103 Minimum Creepage Distance of HV Bushings in mm TEXT
104 Manufacturer's name of LV Bushings: TEXT
105 Material of LV Bushings: TEXT
106 Minimum Creepage Distance of LV Bushings in mm TEXT
107 1 Minute Power frequency withstand voltage (Dry) over voltage at 50 Hz of LV TEXT
108 1 Minute Power frequency withstand voltage (Wet) over voltage at 50 Hz of LV TEXT
109 Impulse Flash over voltage kV (stating the wave form adopted) of LV Bushings:: 75(TEXT
110 Rating of LV bushing : .... kV, .... A TEXT
111 Make of on load tap changer TEXT
112 Type of on load tap changer (linear/coarse fine ) TEXT
113 Rated voltage of on load tap changer: ..... kv TEXT
114 Rated current of on load tap changerin ........ Amps TEXT
115 On load tap changer shall have 16 steps : Yes/No TEXT
116 Auxiliary supply details of on load tap changer TEXT
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117 Voltage control of on load tap changer TEXT
118 Name of Protective devices of on load tap changer Oil Surge Relay TEXT
119 Approximate overall weight of on load tap changer in kg TEXT
120 Approximate overall dimensions L x B x H (mm) of on load tap TEXT
121 Approximate tank dimensions of OLTC L x B x H (mm) of on load tap changer TEXT
122 Approximate quantity of oil including gty of oil in On load tap changer and OLTC  [TEXT
123 Colour of transformer TEXT
124 Core material & grade of laminations used TEXT
125 Type of Core TEXT
126 Regulation at 0.8 p.f. lag (in %) TEXT
127 Regulation at 0.8 p.f. leading (in %) TEXT
128 Shape of main tank TEXT
129 Breakdown values of oil at the time of first filling ( kV for 2.5 mm gap) TEXT
130 Name plate provided with all details as per the specifications (Yes/No) TEXT
131 No of steps used in CRGO Core TEXT
132 Diameter of the core (in mm) TEXT
133 Effective Core Area ( Sg.cm) TEXT
134 The performance Guarantee of the transformers in years TEXT
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Required Documents (To be uploaded online)

Sr. No. NAME SECTION ITEM DESCRIPTION
Technical 33 11KV, 5 Submlt. Type test certificates from NABL
1|ITTR . accredited lab such as CPRI/ERDA of offered
Section MVA POWER . . .
Item valid for a period of five years.
. Submit Type test certificates from NABL
Technical 33 11KV, .
2(TTR Section 10MVA POWER accred|t_ed lab such as CERI/ERDA of offered
Item valid for a period of five years.
List of in ho_use . Submit List of in house manufacturing and
manufacturing and Commercial : s .
3 . o . testing facilities as well as quality control set up
testing facilities as well Section . : :
. available with the tenderer duly seal and signed.
as quality control set up
Commercial Submit ISO for quantity management system
411SO . .
Section and I1SO for environmental management system.
. Submit documentary evidence showing annual
Commercial o
5| Turnover . turnover of last 3 years, certified by Chartered
Section . . .
Accountant for preceding three financial years.
6 GST .reglstranon Com.mermal Submit GST registration certificate.
certificate. Section
No Deviation certificate in
respect of Commercial & Commercial Submit No Deviation certificate in respect of
7| Technical terms & i Commercial & Technical terms & conditions of
i, Section
conditions of tender tender documents.
documents
EMD receipt (Bank Commercial Submit EMD receipt (Bank Guarantee or
8 [ Guarantee or Demand .
Section Demand Draft).
Draft).
Notarized power of
9 attorney in favor of Commercial Submit Notarized power of attorney in favor of
appointed Section appointed agent/representative.
agent/representative.
Certificate from Charte_d . Submit Certificate from Charted Accountant for
Accountant for not having | Commercial . ) .
10 . . . not having controlling stake in more than one
controlling stake in more | Section .
. entity.
than one entity.
declaration along with bid . Submit declaration along with bid as per Clause
as per Clause no. XXXII | Commercial i :
11 . . . no. XXXII of Section | regarding corrupt and
of Section | regarding Section .
fraudulent practice.
corrupt and fraudul
Annexur_e—F regarding Commercial Submit Annexure-F regarding declaration of legal
12 | declaration of legal . L
e Section litigations.
litigations.
Annexure-| regarding Commercial . . .
13 debar undertaking. Section Submit Annexure-I regarding debar undertaking.
Self-undertaking on
14 bidders letter head for not| Commercial Submit Self-undertaking on bidders letter head
approaching any one for | Section for not approaching any one for undue influence.
undue influence.
Submit documentary evidence (for e.qg.
. SSI/NSIC/Chartered Accountant Certificate) for
. . Commercial . . .
15| Manufacturing Capacity Section manufacturing capacity to cover the quantity

offered by the bidder and considering orders in
hand.
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Sr. No. NAME SECTION ITEM DESCRIPTION
16| List of orders in hand. Com_mermal List pf orders in hand certified by Chartered
Section Engineer/accountant.
Copies of orders executed by the bidder and
. order Completion certificate with regards to
. Commercial )
17 | Experience . successful execution of the order / supply of
Section . . i .
guantity for preceding three financial years as
per Qualifying
18| Udyam registration. Com.merual Subm|.t Latest Udyam registration showing
Section yearwise category.
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