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IT IS CONFIRMED THAT OUR TECHNICAL OFFER COMPLIES WITH THE SPECIFICATION IN TOTO &
THERE ARE NO TECHNICAL DEVIATIONS.
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(REFER INSTRUCTION NO. 1 OF INSTRUCTIONS TO BIDDERS)
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Two signed and stamped copies of the following shall be furnished by the bidder as
technical offer: : ‘
a. Unpriced Price Schedule (As enclosed with the specification) with bidder’s
signature and company stamp.
b. A copy of this sheet (“Instructions to Bidders for Preparing Technical Offer”) and
previous sheet (* Contents”), with bidder's signature and company stamp.

Confirmations/ comments (if any) regardjng delivery schedules shall be furnished as part of
the commercial offer. Any reference elsewhere /covering letter shall not be considered by
BHEL.

Any comments/clarifications on Vtechnical/inspection requirements furnished as part of
bidder's covering letter shall not be considered by BHEL, and bidder's offer shall be
construed to be in conformance with the specification.

Any change made by the bidder in the price schedule with respect to the description /
quantities, notes etc. from those given in Price schedule of specification (Schedule of

_prices) shall not be considered (i.e., technical description, quantities, notes etc. as per price

schedule furnished by BHEL as part of specification shall prevail)

BIDDER'S STAMP & SIGNATURE
(REFER INSTRUCTION NO. 1 ABOVE)
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LTD. ADILABAD THERMAL POWER PLANT
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and 79° 34’ 00" to 78> 35’ 30° respactively. The site is

‘Nmstuajm

Town

Mancherial

The nearest railway station is Mancherial railway station
on Nagpur-Kazipet main rail line of South central
Railway, located at a distance of about 14.6 kms. ;
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AUXILIARY RVICE - OIL FILLED
2 X 600 MV Nl ADILABAD TPP

SCOPE OF SUPPLY & SERVICES :

SCOPE INCLUDES DESIGN, MANUFACTURE, INSPECTION AND TESTING , PROPER PACKING
AND DELIVERY TO SITE OF FOLLOWING TRANSFORMERS ALONG WITH FITTINGS &
ACCESSORIES AND 10% EXTRA OIL.

DESCRIPTION TOTAL
(Nos)

1 LV termination)

1600kVA, 11kV/433V, 3 phase, 2 winding, outdoor, ONAN, Z= 8.0%, Dyn1, OFF 16
Circuit taps +5% in steps of 2.5% (with cable box type HV and with bus-duct type

~ | 1000KVA, 11KV/433V, 3 phase, 2 winding, outdoor, ONAN, Z= 6.0%, Dyn1, OFF 2

| Circuit taps £5% in steps of 2.5% (with cable box type HV and with bus-duct type
- LV termination)

~ | LV termination) [Max. losses at 50% loading — 3.0 KW, Max. losses at 100%
| loading — 9.8 KW _For Green Building as per ECBC table8.2]

| 1000KVA, 11KV/433V, 3 phase, 2\mndmg, outdoor, ONAN, Z= 6.0%, Dyn1, OFF 2
| Circuit taps +5% in steps of 2.5% (with cable box type HV and with bus-duct type

1 10 % extra transformer oil in sealed non-retumable standard drums for 1600 KVA
| transformers (16 nos.)

‘1 10 % extra transformer oil in sealed non-retumnable standard drums for 1000 KVA

transformers (4 nos.)

ABOVE QUANTITY OF TRANSFORMERS SHALL BE FOR ORDERING. VARIATION IN RATING AND

'QUANTITY MAY BE TO THE EXTENT OF +30% OF THE TOTAL ORDER VALUE.
‘BIDDERS TO NOTE THAT ALL ROUTINE AND SPECIAL TESTS AS PER CLAUSE NO. 10.05 OF

TEM!CAL SPECIFICATION NO. PE-RC-999-302-E001 AND AS AMMENDED BY THIS
SPECIFICATION IN ADDITION TO THOSE SPECIFIED IN IEC 60076 SHALL BE CARRIED OUT ON
ALL TRANSFORMERS WITHOUT ANY ADDITIONAL COST. ALL ROUTINE TESTS IN
ACCORDANCE WITH IEC 60076 SHALL BE CARRIED OUT IN ALL THE TRANSFORMERS.
BIDDERS SHALL QUOTE ACCORDINGLY.

NOS. OF DRAWINGS/ DOCUMENTS REQUIRED FROM VENDOR SHALL BE AS PER ANNEXURE-|
STANDARD QUALITY PLAN SHALL BE AS PER ANNEXURE-.

SCHEDULE OF PRICES IS ENCLOSED (ANNEXURE-A, B, C, D, E, F).

SCHEDULE OF PRICES - TRANSFORMERS (ANNEXURE-A), EXTRA OIL (ANNEXURE-B), TYPE

TEST (ANNEXURE-C) AND MANDATORY SPARES (ANNEXURE-D) SHALL BE CONSIDERED FOR
PRICE EVALUATION PURPOSE.

' PROJECT INFORMATION IS ENCLOSED (3 SHEETS).
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TECHNICAL SPECIFICATION NO.: PE-RC-999-302-E001 DATED 28.05.2010 AND SUBSEQUENT
AMENDMENTS (TECHNICAL SPECIFICATION FOR AUXILIARY SERVICE TRANSFORMERS (OIL
FILLED)) IS TO BE FOLLOWED.

PROJECT SPECIFIC AMENDMENTS WITH RESPECT TO SPECIFICATION NO. : PE-RC-999-302-
E001 DATED 28.05.2010 ARE AS MENTIONED BELOW AT S. NO. 10.

AMMENDMENT TO SPECIFICATION NO. PE-RC-999-302-E001 DATED 28.05.2010

Clause no. 6.04 - CORE SHALL BE HIGH GRADE NON-AEGING COLD ROLLED SUPER GRAIN
ORIENTED SILICON STEEL LAMINATIONS OF M4 GRADE OR BETTER
QUALITY. THE INSULATION OF CORE TO TANK & CORE TO CORE CLAMP
SHALL BE ABLE TO WITHSTAND A VOLTAGE OF 2KV(RMS.) FOR 1 MINUTE IN
AR.

Clause no. 10.06 - A) TYPE TEST CERTIFICATES ON TRANSFORMERS OF SIMILAR TYPE AND
DESIGN IN RESPECT OF THE FOLLOWING TESTS SHALL BE FURNISHED
BY THE SUCCESSFUL BIDDER FOR THE APPROVAL OF CUSTOMER:

(i) ALL THE TYPE TESTS SPECIFIED IN ANNEXURE-Il OF TECHNICAL
SPECIFICATION NO.: PE-RC-999-302-E001.

(i) ALL TYPE TEST AS PER IEC 60076.

THE TYPE TEST CERTIFICATES SHOULD HAVE BEEN CONDUCTED ON SIMILAR
TRANSFORMERS WITHIN LAST TEN YEARS. THESE REPORTS SHOULD BE FOR THE TESTS
CONDUCTED ON THE EQUIPMENT SIMILAR TO THOSE PROPOSED TO BE SUPPLIED UNDER
THIS CONTRACT AND TEST(S) SHOULD HAVE BEEN EITHER CONDUCTED AT AN
INDEPENDENT LABORATORY OR SHOULD HAVE BEEN WITNESSED BY A CLIENT.

HOWEVER IF THE CONTRACTOR IS NOT ABLE TO SUBMIT REPORT OF THE TYPE TEST(S)

- CONDUCTED WITHIN LAST TEN YEARS FROM DATE OF BID OPENING, OR IN THE CASE OF

TYPE TEST REPORT(S) ARE NOT FOUND TO BE MEETING THE SPECIFICATION

REQUIREMENTS, THE CONTRACTOR SHALL CONDUCT ALL SUCH TESTS UNDER THIS

CONTRACT AT NO ADDITIONAL COST TO THE EMPLOYER EITHER AT THIRD PARTY LAB.OR IN
PRESENCE OF CLIENT/ EMPLOYER'S REPRESENTATIVE AND SUBMIT THE REPORTS FOR
APPROVAL.

B)  BIDDERS TO INDICATE UNIT CHARGES FOR TYPE TESTS AT SCHEDULE OF PRICES
ANNEXURE F. THESE CHARGES SHALL BE PAYABLE IN CASE THE VENDOR IS ASKED
TO CARRY OUT THESE TESTS AT CONTRACT STAGE.

I} Clause no. 10.05 ~ IN ADDITION TO THE TESTS MENTIONED AT 10.05 OF SPECIFICATION NO. PE-

IV) Clause no. 10.01 -

RC-999-302-E001 DATED 28.05.2010, PLEASE NOTE THAT FOLLOWING

ADDITIONAL TESTS ARE TO BE CARRIED OUT AS ROUTINE TESTS ON ALL

TRANSFORMERS WITHOUT ANY ADDITIONAL COST.
a) DIELECTRIC TESTS SHALL BE CARRIED OUT AS PER IEC 60076-3
“‘BHEL'S STANDARD QP (QP NO.- PED-302-00-Q-001/01) IS ENCLOSED AS PER

ANNEXURE-V" SHALL BE READ AS *“ BHEL'S STANDARD QP (PED-302-00-Q-001
REV-03) IS ATTACHED AS PART OF SPEC. NO.- PE-TS-381-302-E002, REV.-00".
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V) Insulating Qil - The oil supplied with transformers shall be new and previously unused and must confirm
to following while tested at supplier's premises and shall have following parameters.

_S.No. | Property _Permissible values
1. Kinematic Viscosity, mma/s <12at40°C
~ <1800.0at(-)30°C
2. Flash Point, ° C [2140°C
3. | Pourpoint,°C I s(-)40°C
4 Appearance ‘ Clear , free from sediment and
suspended matter
5 Density kg/dms at20°C " < 0.895
6. | Interfacial Tension N/m at 25°C | 2 0.04
7. | Neutralisation value, mgKOH/g | < 0.01
8 Corrosive sulphur ~ _| Non Corrosive
8 Water content mgrkg . s 30in bulk supply
. < 40 in drum supply
_10.__| Anti oxidants additives Not detectable

11. | Oxidation Stability Neutralisation
‘ value, mgKOH/g Siudge, % by. | 1.2

mass [ ,
<0.1
12. Breakdown voltage 2 30
As delivered, kV > 70
‘ After treatment, kV -
13. Dissipation factor, at 90° C < 0.005.
And 40 Hz to 60 Hz
14. PCA content ' <1%
1‘5'. Impulse withstand Level, kVp > 145
16. Gassing tendency at S0 Hz after | < 5 |
120 min, mma/min o
Subsequently Qil samples shall be drawn at:
Sr. ‘Parameters Before filling in main Prior to energization
No. tank at site & tested for at site
: for following
properties &
acceptance norms:
1) BDV 60 kV (min) 60 kV (min)
ii) Moisture content 10 ppm (max.) 10 ppm (max.)
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11. Bidder/ sub-vendor should have manufactured & supplied at least two numbers (one each at two
different installations) of 16 MVA, 11KV or higher rating oil filled transformers which must be in
successful operation for a period of at least two (2) years as on date of bid opening.

Bidder / sub-vendor should have his own facilities for conducting all routine and type tests as per
1S:2026 (except short circuit test).

16 MVA, 11 KV or higher rated oil filled transformer manufactured by bidder should have been
successfully short circuit tested.
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ANNEXURE-|

8. NO. DESCRIPTION No. bard prints/copies | Ne. of CD-ROMs REMARKS

1 Master List of Drgs./ Docs. | 10 Copies

2 | Docs. /drgs. submission 10 Copies
schedule for approval

3 | Approved Docs. /Drgs. 25 Copies 4 CD-ROMS
submission schedule for
distribution

4 Docs. /drgs. for approval 10 ;:apies 4 CD-ROMS
(First submission) |

S| Drgs./ docs. for approval 10 copies 4 CD-ROMS
(Second & subsequent " '
submission till approval)

6 | Final approval drgs. / docs. 25 Copies 4 CD-ROMS

' for Distribution

7| Operation & Maintenanc 10 Copies
manual for approval _

8 Approved Operation & 25 Copies 4 CD-ROMS

- | Mamntenance Manual for .

distribution

9 Type Test Certificates/ 10 Copies
Reports ,
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*I BIDDER HAS ANY REFERENCE QAP AGREED WITH NTPC SAME
SHALL BE APPLICABLE FOR THIS PROJECT
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The Quality Plan shall include all the Quality Control Measures and Checks adopted by the Vendor to ensure that the
matenialcomponent/assembly/services supplied by him meet/will meet the requirements as per specifications and good practices.
They shall inciude all stages of operation such as materials, processes, manufacture, assembly, packing and despatch. The following
guide lines may be noted:

Column 1- Serial Number

} Cutwmn 2- - Component/Operation- The component and/or operation being checked shall be given here.
- Column3-  Characteristics check- The characteristics being checked shall be given here, e.g., chemical composition, mechanical

. properties, leak tightness, surface defects etc.. -

Column4-  Calegory -CR’ stands for critical characteristic - affecting safety of equipment and personnel
“MA' stands for major Characteristic - affecting safety of equipment and personnel
‘M’ stands for minor characteristic - affecting appearance etc.

Column 5 . Type/Method of check e.g. chiemical analysis tensile testing, hydraulic test, visual examination radiography etc.
. Column6-  Extentof check, such as, 100, 10, 1 percent etc.
- Column7-  Reference Documents - Documents, such as technical specification, drawings, standard specifications (IS, BS ETC,)

-procedure, et¢. according to which check is done. ‘s

Column 8- ~Acceptance Norms - Standards etc. according to which acceptability or otherwise of the characteristics being checked is

decided.

Column 8- - Format of Record - Formats, log shets, reports, etc. in which the observations are recorded. Standard log sheets, reports,

formats etc. of the Vendors shall be numbered and such reference numbers shall be included here.

 Column 10-. . Agency - The agency which performs the test/instruction shall be written in sub-column ‘W'

~The agency which verifies test certificatesi/inspection records and carries out audit check of the components/operation shall

be written in sub-column V'
The agencies are codified as 1,2 & 3
94 stands for (BHEL)
b " means the operation shall be cleared by BHEL before the start of the next operation.
‘2 Stands for Vendor
<3 stands for sub-Vendor of the Vendor and so on.
Example : .
Entry ‘3 incolumn ‘P’ means test/inspection to be performed by sub-Vendor's QC
Entry *2' incolumn ‘W means test./inspection to be witnessed by Vendor's QC
 Entry ; EH ag:_umn ‘V' means verification shali be dane by BHEL and next stage to be started only after the hoid point is cleared
Y .

Columnt1l- Remarks - Any special remarks shall be given here.

 NOTES:
1.

In absence of correlation with the test cemfcate(s) (e.g. material ld'enﬁﬂcatnon) samples shall be drawn bgy BHEL and all tes!s as per

- relevent specifications shall be carried out in their presance or in recognized Government Laboratory.
" When materials and components are initially identified and stamped by-BHEL QS engineer, the identification marks shall be

1ill despatch. Wherever this is not possible, the identification mark shali be mmmwmewmmm in the presance

 of BHEL QS Engineer unless other wise agreed.

For castings and forgings integrai test specimens shali be fs‘wwdod When this is not possible for casting, they shall be poured in the

-presence of BHEL QS Engineer unless otherwise, if witnessing of test by BHEL is called for.
. When walders qualified by reputed inspection agencies or statutory bodies are not available, qualification tests shall be conducted in

the presence of BHEL.QS Enginser.

~'This Quality Plan is liable to be modified as per the requirements of approved drawings and changes in technical
- spacifications/drawings. If there are contradictions in respect of column 7 & 8 between this Quality Plan and the approved drawings
specifications, the latter shall prevail,

‘Wherever inspection by BHELs Purchaser/Third Party/Statutory authorities are mandatory, this shall be compiled with.

‘Inspection reports, log sheets, test reports/certificate. etc. shall ba furnished to BHEL at the approproate stages or at the time of final
. inspection, as required.

This Quality Pian is also applicable to spares, if any, under scope of supply of Vendor.

2 W be submitted In:minimum 4 copies with a soft copy of the same or'ify ine with ¢ontrsot-requiraients:
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MILE : 0 SPECIFICATION NO.

TECHNICAL SPECIFICATION FOR PE-RC-999-302-E001
OIL FILLED SERVICE TRANSFORMERS NOLUMENO. :  1I-B
- BECTION . A

REVNQO. : 00 DATE:28/05/10

SHEET : 1 OF 1

}
i
SCOPE OF ENQUIRY

1o This specification covers the design, manufacture, inspection and testing at
manufacturer's works, proper packing and delivery to site of OIL FILLED SERVICE
TRANSFORMERS.

2.0 It s not the intent to specify herein all the details of design & manufacture. However,

the equipment shall conform in all respect to high standards of design engineering and
workimanship and shali be capable of pcrforming n cont_i-nucus commercial operation.

Theocenerad wonms sod Conhions mgteciions (o bidders md other attachment reforred

10 elsethrC are her ﬁb\, made part oi the tender $pecification.

4.0 The bidders shall be rc:ponsxble for-and governed by all requirements stipulated

beroinatien . ,

5.0 Bidders shall confirm total compliance to the specification without any deviation from
the technical/ quality assurance requirements stipulated
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ITVLE . SPECIFICATION NO.

TECHNICAL SPECTFICATION FOR PE-RC-999-302-E001
OIL FILLED SERVICE TRANSFORMERS  NOLUMENO.: II-B
SECTION . b

o . REV NO. : 00 DATE :28/05/10

SHEET : 1 OF 12

1.00 HN’IY T”’F \PI(!FI(‘ ATION

1.01 ’I'hi< ‘;'pl;crm_dtum covers the desien, manutucture, inspection & testing, packing at
manutactures’s works and deiivery 1o site of mineral oil filled service Transformers

complete with all fittings & accesseries for satistactory operation at site.

1.02  The intent of specification is not w specity all details of design & construction of
equipment. {he ulmpmun shalls jowever, contorm in all aspects to hwh standard
of design. engineering and workmanship and be capable of performing in
continueus operation upto & after bidder’s guarantee period in manner acceptable

the drawy mck & smumauon and shall have power

Lo judguinont bs ot W full accordance with

10 purchaser who will ioterpr

_ . BTNty
L this spcuhwtmn

GIR UT st i

200 CODES AND STANDARDN

2.01  The equipment shall comply aith all currently applicable safety codes and statutory
regulations of India as well as of the Jocality where the equipment is to be installed
including Indian Electricity Act. Indian Electricity Rules and Bureau of Indian

Standards.

2.02  The design, material, construction, manufacture, inspection, testing and
performance of LT Service Transformers shall conform to the currently applicable
standards and codes of practices as per Annexure-VII]. General design, electrical &
constructional features and variolig fittings,& accessories shall be as per CBIP

manual on Transformers Publication No. 275 (latest edition).

L : 2.03  Incase of contlict between the applicable reference standard and this spec1ﬁcat10n
AR this s euhwlmn shall govern,
Y o b .
: 3.000 SCOPE OF ENQUIRY :
- . .

5.01  Bidder shall quote for mingcral il filled L'L Service Transformers including 10%
spare 0il in accordance with varioys sections of this specification. The transformer
shall be provided with all fittings & accessories (including foundation hardware) &
shall be complete in all aspects, for satisfactory operation, in accordance with this
specification & technical pamwl;*rs Design ambient temperature shall be 50 deg.
C. Project information shall be given separately for the specxﬁc pro_]ect. :

23
D
o]

Bidder shall quote for following equipment & services:

.

L. Transformers (Rating & quantity of transformers shdll be as per specxﬁc pro;u.t
requirement). ‘
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2 Special Tools & Tac i\lw uqum,d Tor crection. u)mm;sxzumnw One Lot (I3idder
and propet waintenance of chuipment. < , to furnish list
. nvv v 'E
I ' offcr)

3. Commissioning spares for each transformer One Lot (Bidder

to turnish list
“along with otfer)

0O & M spares As specified in
Annexure-1

Type Tests . o » C s speativd
Annexure-l]
Note:

Extra 10% of total oil quantity &hah be supplied along with the first lot of
ransterracs in scaded non returnable deams.,

SERVICES & EQUIPMENT 1O BE EXCLUDED

Civil work such as transformer foundation, cable trenches cte.
Erection. testing, commissioning ot transformer at site.
External power connection for HV. & LV side of transformer by means of busduct/

cables, as applicable.
HV termination kits.
Connection to Station Earth.

'[14 RMINAL POINTS : ,
! DIV bushings with eomasd conpeosnr for bus doct cople glands & lugs in

case of cable connection. -

i LV bushings with tenmumal connector (3 Phase -+ | Neuwal) for bus duct/
cable glands & lugs in case of cable connection. o

130 LV neutral earth busbar brought near the base of transformer for bus duct/
cable gland’& lugs in case of cable connection.

IV, Transfonner earthing pads.

V. Terminals of marshalling box for external connection to equipment supplied

by the purchaser.
TECHNICAL REQUIREMBNTS
Technical particulars of frads.fbrmerb are specified in Data Sheet --A
Equipment shali give continuous service under specified site conditions.

All windings shall be fully insulated. Material of the windings shall be electrolytic
arade copper. frec from scales und burrs. Winding shall be uniformly insulated.

ais
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6.05  Internal design of transtormer shall ensure that air is not trupped in any location.

6.06  Underbase of tank shall be fixed type..

6.07  Nurs. bolts and pins used nmdc the 4r: In‘former shall be provided with lock washers
& locknuts

S AP PP N,
VR TECINICaE TEgai

6.08.0) Tank Fabricated from tested quality steel and designed to withstand
continuous internal pressure of 35 kN per sq. m. over normal
pressure as well as short circuit forees. The main taok body
mchiding vtup»‘hdngu,x compartment. radiators and coolers
shall be capable of withstanding full vacuum. All steel
surfaces in contact with insulating oil shall be painted with

" two coats of heat resistant oil in soluble insulating varnish.
Tank shields, if provided, shall not resonate at natural

B _ L frequency ofequipment.

6.08.02 Tank mounting Transformer tank shall be mounted on bi-directional rollers.
Suitable locking arrangement shall be provided to prevent
~accidental movement of transformer. Tank -shall also be
B pl‘UHd&’d with lifiing lugs and minimum four jacking pads.
Ao : Reflors chall o opovided with helding olamy pleics (04 pos).
required  hardware and toundation bolts etc. for cach

transformer.

6.08.03 Tanpk openings At least two adequately sized inspection openings, one at
cach end of the tank fomeasy access to bushings and earth
connwctions. '

6.08.04 Qil preservation Conservator tank of adequate capacity for expansion of oil
from minimum ambient to 100 deg. C shall be provided. The
transformers rated 6.3MVA and above shall be provided with
air bag breat?mg through silica gel breather. For lower rating
transformers' with conventional conservator with dry air
filling of the space above oil and connectud to silica gel
breather shal' be provided.
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BAORCS Radiators Foank o mewted ot shot ot vaboes
6.08.00 insuiating Oii As per IS: 335, No external inhibitors are permitted.

6.08.07  All ranstormers shall be suitable for cable/ busduct termination as indicated in data
sheet-A. .

6.08.09 Buashines/ Insulators T
a) ‘the bushings shaﬂ cnmbrm 10 the requisements ot {S: 2099 and {S: 334
and shadl be of porceiain snd pbove 3150A for the LV bushing Epoxy bushing

can be acccptablc

b) For 3. akV 6. ﬁk\’ and 1T kV wmdmm} 17 Skv huthmﬂ shall be provided. For

415V windings, LRV bushingsfshall be provided.

¢) The porcelain shall not engage directly with hard metal and, wherever
necessary, gaskets shall be interposed between the porcelain and the fitting.

d) Clamps and fittings of steel:or malleable cast iron shall be galvanised.

e) Where bushing current transformer is provided, the bushing shall be mounted
S0
that it can be removed and replaced without disturbing the current transformers.

CTs shall be cast resin type-& suitable for operation at ambxent temperature
existing at its location on the transformer.

f) Creepage distance shall be mxmr*-\um 25mm/ kV per unit of system phase to -
phase voltage.

g) Minimum rated current for bushings shall be as under:

1) H V Bushing for 11kV & 6.6kV - >
10.0MVA= 1000A . R
8.0MVA =1000A
6.3MVA =800A -

5.0MVA = 630A
3.5MVA = 250A
2.5 MVA =250A
2.0 MVA =250A
1.6 MVA = 250A
1.0 MVA = 100A
630 kVA = 100A -

2) H V Bushing for 3.3kV
2.5 MVA = 630A
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2.0 MVA = 300A
1.6 MV A = 400A
1.0 MVA = 250A

P T B U T W
OOU KV /4™ L0UA

3) L V Bushing for 11kV, 6.6kV & 3.3kV
10.0MVA=2500A
8.0MVA = 2000A
6.3MVA = 1600A
5.0MVA = 1250A
35MVA= 12504

4) LV Bushing for 433V/420V °

2.5 MVA = 4000A

2.0 MVA = 4000A

1.0 MVA = 31350A

1O MV A= 20004

630 kVA = 1000A

6.08.10 Cable Box

a)

f)

g)

A dust tight air insulated type cable box with - D.O.P, of IP: 55 shall be provided
for terminating the cables directly of size and type specified in Data sheet-A.
Suitable cable glands (double compression type) and lugs shall be provided for
cable termination. , '

Dimensions of cable box shall be subject to purchaser’s approval.

Inspection-cover for ﬁxéd p’brt’iéd of. cable box shall be provided. Handles for
lifting cable box shall be provided.

Creepage distance and clearances in air shall be as per CBIP manual.

Provision shall be hladc for carthing the body of each cable box. Separatc carthing

pads shall be provided for this purpose, suitable for bolted connection to galvanised
mild steel flat of size to be specified during contract engineering stage.

Gland plate for single core cable termination shall be of Aluminium.

Cable box(es) shall be provided with suitable air-insulated disconnecting chamber
so that if required. transformer can be removed from its position without
disconnecting the cables in the cable box(es). Independent supporting arrangement
shall be provided for cable box(¢s) for this purposc. Supporting ariangement shail
be supplied along with required hardware & foundation bolts etc.

¥

@
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£.08.11 Busduct Termination

It LV terminals are specified to be connected by means of a busduct, a flanged
throat or equivalent conpection shail be provided to suit purchaser’s busducts. The
winding termination shall be on outdoor type of bushing. Necessary flexibles shall
be provided by purchaser to connegt the bushing terminals to the busbars of the
busduct. Details of busduict shall be fimished during detail engineering stage.

0.08.12 Neutral Terminals

"T'wo (2) nos. newtral terminais shall be provided on LV side. One neutral terminal
o shall be purt of phase connection urangement busduct throat/ LV cable-box (as
~ : applicable). Other neutral terminal shall be in a separate box and brought to tank
bottom by means of earthing bar of 50x6 mm of copper, supported on porcelain’
insulators mounted on transformer tank. The neutral earthing bar brought to the
tank bottom for connection to.station earth shall be provided with holes and suitable
connecting hardware. This carthing bar shall have fork type arrangement at the end.

6.09 Neutral CT

Bidder to provide neutral bushing CT as per details given in data sheet - A for
restricted earth fault protection or standby earth fault protection. In case neutral CT
is tank moutited, CT box shall be weather proof having D.O.P. 1P: 55. CTs shall be
cast resin type. CT mounted insidd the tank shall not be acceptable.

6.10  Voltage control (off circuit type)

a)  Off circuit tap-changing switch shall be three phase, hand operated, for
S simultaneous switching of shmilar taps on all the three phases by operating an
o external handle/ hand wheel, '

~ | I :

o b) . Operating mechanism of tap changer shall be suitably labelled to show the direction
of operation for raising secondary woltage & vice versa. Position markings shall be
provided. ¥

¢) Arrangement shall be made for sej:ring and padlocking the tap-changing switch at

- any working position. It shall-not be possible to set and padlock in any intermediate

position. : fo

d) The position of off-circuit tap switch handle/hand wheel provided outside the

She transformer tank should be such as to enable an operator standing on ground to
AR . operate the same with ease. A cautim plate indicating that switch shall be operated

only when the transformer is de-energised shall be fitted near tap switch.
e)  Tap.position indicator and mechanical stops to prevent over-cranking of the
mechanism shajl be provided.
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' £.11  Marshalling box ) '
@) ‘Tank meunted vermin and dust proof, marshaling box shall be provided.
) The marshalling box shall be fabncqtcd using sheet stee] of at least 2.5mm thickness.

The marshalling box shall have d()rr1ed or sloping roof.

Marshuiling box shall he complete with all inermal wiring and  identification
ferrules. cables, conduits required for wiring between marshalling box and
insuumcms on transformer. Wiring shall be by 1100 V grade, copper cable of size

2Smoy

dj * The terminal blocks shall be wmpiedc with insulating barriers and clip-on type
terminals suitable for 2.5mm? stranded copper wire. At least 20% spare terminals

shall be provided.

S The neushatling box shiall be provided with thermostatically umlrulkd space
R heaters and shall have [P:33 degree of protection.

f) CT terminals shall be with shorting and disconnecting facility.

6.12  Flux density

Flux density in any part of the core & yoke on arty tap position with £10% voltage
variation from voltage corresponding to the tap shall not exceed 1.9 Wb/m?.
Transformer shall also w:thstand following conditions due to combmed voltage and

frequency variations: .
Continuous operation for 110% tlux density
At least 1 minute operation for 125% flux densny

Al im\t 3 sec. operation for 1409 flux density

6.13  Winding

For LTKY & 3.5KVwinding, type of winding sMall be continuous disc & for 433
winding, type of winding shall be spiral type.

.

! . ¢.14 _ Noise & Vibration

The design and manufacture of transformer, fittings and accessories shall be such as
to reduce noise & vibration. Noise level shall not be more than as specified in
NEMA Standard Publication TR-1, when measured with transformer energised at

normal voltage and fraqucncy

6.14 All tramiormers and their accessorxcs shall be capable of withstanding without
damage any external short cxrcmt at the terminals-for duration of two seconds.

e @
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“Caiculation shall be turnished b\ Ihg bidder dunnv contract engineering stage to
wpbatantiate the adeauacy of support svstem to withstand short circuit forces.

Maximum Transiormer losses including tolerances shall be as per annexure — 111.

LOADING CAPABILITY

Transtormer shall be suitable for continuous operation at rated KVA on any tap with
voltage variation of = 10 % corresponding to voltage of the tap. Short duration
evertoading shall be in accordance with IEC 354/1S: 6600.

Futings & accessories

Transformer shall be provided with, but not restncted to following minimum

fmmvs and accessories for satlsfactorv operation:

a) Ctmventmmi tvpe conservator with drain plug and oil filling hole.

by Magoetic ol ool gauge wiib fose-iovel alarm contact.

c) Urisimatic & b elass o level gauge.

d) Silica gel breather with oil seal.

¢) Double float type Buchholz relay with alarm and trip contacts with smtable gas
collecting device with two shutoff valve on both side.

) Diaphragm type explosion vent for transformers of rating less than 2MVA

g) Pocket on tank cover for thermometer.

h) Protected type mercury in glass thermometer.

i) Dial type (150 mm) Oil temperature indicator (OTI) with two sets of electrical
potential- free contact rated for 2A, 220V DC, for alarm and trip purpose. The
OTI shall be provided with anti-vibration mounting. OTI shall have maximum

reading pointer along with resetting device. For remote oil temperature metering, an
. Independent 4-20 mA should be made available.

i) Dial type (150 mm) Winding temperature indicator (W.Tl) with two sets of
clectrival potential- free contact.rated for ZA; 220V DC, for alarm and trip
purpose. The WTI shall be provided with anti-vibration mounting. WTI shall
have maximum reading position along with resetting devices. For remote
winding temperature metering, an independent 4-20 mA should be made
u\..lunbl\.« - ' ' A

k) Drain Valves,

I) Sampling devices.

m}) Filter valves. b

n) Earthing terminals — 2 Nos. . .

0) Rating & Diagram plates. '

p) Valve schedule plate. .

q) Two sets of nﬁmu iugs (one for'transformcr thh oil and other for tank cover).

r) Jacking pads.

) Skids and puliing eyes on Hotb S Tdu

) Air release devices.

i
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7.02

7.03

8.00

9.00

9.01

9.02

u) Inspection cover.
V) ()1I filling hole and cap.

- b M L EAN

\) L)uachabl; Hat, b:d;rt.cuorml roUus with Y0 deg. swivel mechanism.

yj Clamping arrangement for rolicrs.

z) Ground support for cable box.

aa) Neutral CT secondary box: |

bb) Haulage facilities. :

el Two nos. spring upualul pressurd reliet'« iu ices with exzension pipe to bring oil
to plinth leve! aleng with clegtrically tsuleied contact for alarm and tripping
for ransformer rating 2 MV A and ahcm:..

ddyGas collection device alomg wi all accessones.

- . .

Breather shall be fitted at a height nfn exceeding 1.5 M.

.

Rating and diagram plate shall be fitted at a height of about 1.75 M above the

ground level.

The WT1 and OT1 shall have ugcuTacy class of + 2 deg. C or better.
Rating/ Name/ Valve schedule plates shall be of white non-hygroscopic material
with engraved black lettering. Such plates shall be bi- lingual with Hindi
inscription first, followed by English. Alterngtively. two separate plates with Hindi
& English inscription shall be provided. ;

PAINTING
Paint shade shall be informed to suc
applicable for specific project.
Successful bidder shall furnish painting specification/ procedure to be used for
BIHEL/ CUSTOMLR approval dyring detatled engineering. Adequate quantity of
touch up paint shall also be® supplied. There shall be no comunercial or delivery
implication to BHEL on account of paint shade, paint specification/ procedure.

> A ' . .
COMMISSIONING, O & M SPARES AaND SPECIAL TOOLS & TACKLES .

cewful bidder during detail engmeenng as

Commissioning spares are those, which may be required during commissioning of
the equipment. Bidder to furnish list of wnumsswnmg spares along with technical
offer

O & M spares are those which are required for sausfactory & trouble free operation
of equipment. Listof O & M spares is enclosed as per Annexure-1.
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.03 The bidder shall su ppi\ with the equipment. cne unused u\mplnc set of all specia!
tooly & tachios peguired for the crection wesombi,asassemdey and
maintenance of the tqmpmem A list of such tools & IdLULS (price dcuned o bt
included in the total bid price) shall be submitted by the bidder afong with the ofter. -

TV T
{ 4,,1

10.00 QUALITY ASSURANCE, TESTING & INSPECYT1ION ;

[0.00 BHEL's Standard QP (QP "NO. PED-302-00-Q-001/01) is enclosed as per
Annexure-V for reference. However, at contract stage, the successiul bidder shall
submit the QP for BHEL/ ultimate customer’s appx(.vval. In case bidder has
r'efél'mu,t. QP agreed with uliimate customer, same can be submitied tor specitic

e LITE ApPevad. L e
/“ : be no commerual 1mp_hcat10n to BHEL on account of QP approval.

project afior avand of voentact Tor BHELS alinae cunae

10.02  All materials, components and accessories of the transformers shall be procured.
muanulactured, inspecied sod tested by vendorns sub-yondon as per appreved quadiye
plan. :

.

10.03  Tests shall be performed in pn.sence of Purchaser’s representative. The bidder shall
- give at least fifteen (13) davs advance notice of date when the tests are to be carried
out.

10.04 All routine and acceptance tests as per relevant standards and specification shall be
carried out by the vendor/ sub-vendor on all transformers. Charges for all these
routine and acceptance tests for all the equipments & components shall be deemed
to-be included in the bid price. -

10.05 Additionally, the bidder shall include in his equipment price the cost of carrying out

o the following special tests as routine tests on all the transformers:
1) Oil Leakage test for 24 hours
o 2) Jacking test on transformer’s load bearing members.
- ; 3) Repeat no load loss tests after'¢lectrical tests. _
ST 4) Measurement of capacitance & tan delta to determine capacitance between

winding & earth.

10.06 Type tests & special tests shall be conducted on one transformer of each rating and
type as per Annexure-11 The charges for each of the type test & special test shall be
quoted in “Schedule of Prices ~Type/special Tests on Transformers™. These charges
shall also be applicable in case of walval of any type tcst/specxal test by the

purchaser at a later date. a

"10.07 Successtul bidder shall furnish List of sub-vendors/ makes of items tor BHEL/
Customer approval at conract stage. This shall not have any commercial
implication to BHEL. '
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10.08 All tvpe tests except Short circuit test shall be considered for price comparisons

DLIPOSE. ’

10.09 (thurch for can;fyiug’ out Short cucult test shall be payable based on actual invoice
from the designated laboratories (CPRI, Bhopal / CPRI, Bangalore / ERDA,
Vadodara)  with an additional lump sum amount of 5% of ex-works price of
transtormer being tested to cover handling costs (fransportation, insurance etc.).

10.10 The criteria for establishing similiaity of wansformer for acceptance of Short circuit
test report is as follows :

‘ Criteria for esinblishing simlarity of fruusiormer
2 for acceptance of Short circuit test report

ST Transforaers simiter 10 a reference vansforimer con be wWeptfied by comparison using the

following hstof crineal features

. L Same kV A rating as the reterence units
2. Same voltage ratio as the reference uniIt- :
- 3. Same % impedance as the reference unit.

4. The tested No load loss and load loss of the reference unit shall be in the range of 100%
to 90% of the max. No load loss and ioad loss respectively being guaranteed for the unit
proposed to be supplied.

5. Same type of operation i.e. aux. Service distribution as the reference unit.

6. Same conceptual design i.e oil-immersed type, core type with concentric windings,
sandwich type, shell type, circular coilsnon- circujar coils as the reference unit.

7. Same arrangement of main windings and geometrical sequence as the reference unit.

8. Same type of winding conductors i.¢ annealed or hardened copper, cominuously
: tanspescd conductors and epoxy bonding, if used, as the reterence unit.
. 9. Same type of main windings e.g. helical, disc, layer, pancake, as the reference unit.

10.  Same relative winding stresses (mnd of actual to critical stress) at short circuit not
exceeding 110% of those as the reference unit. -

Ti. Same manutfaciuring process as the reference u'ni.x.'

12. Same clamping and supporting arrangement as the reference unit.

i
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1100 DRAWINGS, DATA & BOC UB'}FN] SO BE SULMITTED
11.01 Foliowing shall be submitied aiong with the offer:

a) The enclosed Data Sheet-B filled up completely for each raImO/ type of
transformers.

by Clause — wise deviation, if any.

¢) Out line General Arrangement Drdwi mgs for each rating & type of transformer.

’

d) Foundation plan drawing for each rating & type of transformer.

o PLO2 Following docunments shall bo sabmited sbicr placomont of ovder for BHET &
‘ f‘ _ customer’s approval: .
a) The enclosed Data Sheet — C duly filled up.
b) Vendor Drawing submission schedule.
<) Design caleulation for show cirenit withernds capabitiny (refer el o.14).
Ny Overall General Arcangement Drawing clearly showing all fittings,
. accessories, termination details, foundation details with roller locking
arrangement.
e) General Arrangement of Marshalling Box. -
f) Rating & Diagram Plate Drawing.
- g) Valve Schedule Plate Drawing. '

h) Cable Box Arrangement Drawing.
i) Bushing/ Insulator Drawings.
i) Busduct Trunking Drawings:
k) Quality Plan.
D Type test procedure
m) Wiring Diagrams.

o n) Type/ Special Test u_nmcgms for tests already carried out on similar

~ i transtormers.
n) Painfing procedure of vendor for approval of customer.
0) Recommended Field Quality Plan

: q) Routine test reports
b I) O & M Manuals

The documents listed at sl. no. a),b} & c¢) shall be submitted by successful bidder
within 2 weeks from L.O.1 while documents sl. no. d) through o) shall be
submitted by successful bidder within 4 weeks from L.O.L

= ' No. of documents/ drawings required shall be as per “Documents/ Drawings
' Distribution Schedule” enclosed as per Annexure-JV.
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12.00 O &M MANUALS

.

12.01 O & M manuals for the installation, operation and maintenance of transformers
shali be furnished at least three months before despatch of equipmerit.

12.02 Draft manual should first be submitted for purchaser’s approval. The manual
should contain minimum following.details:
a) General description of equipment.
b) Approved Technical Data Sheet
c) Salient constructional features. i
d) Techntical leatlets of Hittings/ important parts.
&) Al drawings. g
f) Type and routine test certificates.
2) Instructions to be followed on receipt of equipment at site & for storage.
h) Instructions for foundatiop arrangement.
1) Erection procedures and chiecks.
1) - Pre-commissioning checks.
k) Commissioning procedures.
1) Withdrawal arrangement/ material handling instructions.
m) Operation instructions.
n) Maintenance instructions.
0) Trouble-shooting.
p)  Safety instructions. C
13.60  All drawings/ documents indicated at clause no. 11 & 12 above shall be computer

generated. Drgs. / documents shall be required in soft form (PDF format) also. All
drawings shall be prepared in AUTOCAD latest version., Drawings & documents
shall be submitted in CD also. The number of copies of various drawings/
documents shall be as per Annexure -IV.
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. SECTION : D
REV NO. : 00 DATE :28/05/10
SHEET : 1 OF 1
ANVEW Pleane Teng
| - conn Avmex ure
& MSPARES
\ 1181 (){“ (O 3 i PARES PY'CQ gch Q—JU-‘Q
E U\ DESCIGPTION - . QTY |
l \{bushing with metal parts & gaskets . 1 no. for each rating
T LV shi%\rith mctal parts & gaskets "1 no. for cach rating
g WT1 withl@p & trip contacts 1 no. -
{ o ﬁ o Uilw-ni aiam\{m,) (.umdus ' - I uo.
Tk 3 Magnetic oil level gaufe ~ 1no.:
& | Diaphragm of ﬁ\pif sionNent 1 no.
7 Buchholz relay "1 no.
8 Silica gel charge Three charge
9 | Floats with contacts for Btichholz,r}ala\ _ 1 set
' %
10 Set of gaskets \ 2 sets
N bR
11 Set of valves (1 no. of each size & Type) \\(% 1 set
: 12 Set of windipgs for one limb in a suitable oil Yao. of cach rating &
R f“ , container (container shall be completely filled of transformer.
A 7 o with transformer oil) )
it 13 Contact for tap changer
14 Pressure relief device for 2MVA & above
__| transformers , :
15 Hydraulic/screw Jacks
16 Any othet item considered essential by the
bidder’ 7 / :
‘ .;« S ; NQIC " . . P
v 1) Wherever set is indicated above, it means the total parts/ accessories required to'xgplace
' the panicular item for a given equipment :
2) O & M spares shall be Supphed alone w vith transfoxmcrs and packed 9eparately with
proper inscription.
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ITLE - SPECIFICATION NO.

TECHNICAL SPECIFICATION FOR PE-RC-999-302-E001
OIL FILLED SERVICE TRANSFORMERS NMOLUMENO.: 11-B
SECTION : D

REVNO. : 00 DATE: 28/05/10

SHEET @ 1 OF 1

Pleare 'rab-m Anme xuve-c

ADIN l'ﬂfﬁ? 11 amd A““exu"fe fin
7 P'T'CE Schedule

TYPE/SPECIAL TESTS FOR OIL FILLED SERVICE TRANSFORMERS

a) Tank Presstire test
) [ ank Vacuum test
¢y Capacitance & tan delta of wmdqu "
dy Noise level (( \
S Mleosurorwent of havmonie curreny wno Joad current

OPRD opermion e (nnpheabd & 2000
¢) Shoricircuittest - 9@
hj Degree of protectiorQy)
i) Dwrec of protech@ )
i LT SCQICenCR 3
ST B ll‘l v .
Dlel(.ct:?(\‘s‘ Ztest (including choppcd wave unpulse test)
m) D%t" Leh oil before and after ‘temperature test.




frgtegs o 2 pamie o

Nlaximiuin No-Laad Josses at

Maximum No-lLoad losses at

Maximum Load losses at normal

ratie. vated current and 75 dee. €

rated frequency and 100%voltage

Maximum Load losses at normal
ratio, rated current and 75 deg. C

i _ TECHNICAL SPECIFICATION FOR
: H”[[ ‘ OIL FILLED SERVICE TRANSFORMERS

SPECIFICATION NO.
PE-RC-999-302-E001

VOLUMENO. :  1I-B

SECTION )

REVNO. : 00 DATE

1 28/05/10

SHEET _: 1_OF 1

CANNEXURE 111

S ARANSFORMER LOSSES

1. The No-Load and Load losses tor transformers are given below:
L]

IR V/433V, 6.6 KV/433V & 3.3KV/455Y TRANSFORMERS

100 YA ROMVA 6.3MVA 50MVA 3

RN FORW

At

rated frequency and 100%voltage

!

SkVA

o5k W, 5.5kW 4.5kW

T2O0RW S7.0kW  45.0kW  36.0kW  32kW

1.OMVA 630kVA

2.5 MVA' 2.0MYA 1.6MVA

2.8kW 2.4kW  2.1kW 1.5kW

.'SO.OkIW 24.0kW  19.0kW  120kW  7.5kW

2. The above indicated maximum No-1.0ad and Load losses are inclusive of permissible
tolerance as per 1S-2026. Further mIcraTce on maximum losses is not permissible.

3. In case measured losses of transformers during testing exceeds the above mentioned
values, BHEL may accept the transformer with penalty. The rate of penalty shall be Rs,
.95 lacs per KW. The penalty shall be calculated for each transformer as given below:

PENALTY =Penalty Rate x [measured No-Load losses - maximum No-Load losses)
+ (measured l.oad ,Iossesi— maximum Load losses)]

1.0kW




CEras g [TITLE - I . BPECIFICATION NO.
oy TECHNICAL SPECIFICATION FOR PE-RC-999-302-E001

OIL FILLED SERVICE TRANSFORMERS ~ VOLUMENO. :  11-B

NECTION D

] 00 DATE:28/05/10
[NUUNEUUI v 1 OF 1

A\‘NF‘(H‘R%— v

DOCUM’fN I'S/ DRAWINGS DIS TRIBU TION SCHEDULE

Pleane r@keh. Annexuve -I M Sechom- ¢
8. NO. DESCRIPTION No. hard pfrmts/cﬁpwc No. of CD-ROMs | ~ REMARKS
/.

| Master List of Dres./ Docs. 0 Copies

2 Docs. /drgs. submission 10 Copies
. schedule forapprove! S ‘ }
2 3 Approved Locs. /Drgs. 4 CO-ROMS
: submission schedule for
distribution
4 | Docs. A g.;:;. for aPUIL“ o S |

{First 5ubmls~.10n')

.

Drgs. / docs. for approval 7 10 copies 4 CD-ROMS
(Second & subsequent ;%' v _ :
submission 11} approvzi)g:\“

b : 6 Final approval drg¥./ docs. 25 Copies -4 CD-ROMS
S for Distributign '

7 Operat.ion&?é Antenance 10.Copies
O ’ manual pproval
L~ 8 ﬂ()b{‘ ed Operation & | 25 Copics + CD-ROMS
Maifitenance Manual for . ' :

)

stribution

9 Type Itkl(uutu. ates/ ’ 10 Copies
y Reports




TITLE : KPECIFICATION NO.

TECHNICAL SPECIFICATION FOR

PE-RC-999-302-E001
QIL FILLED SERVICE TRANSFORMERS NOLUME NO. 1I-B
' ) SECTION D ]

REV NO.

SHEET OF

ANNEXURE - V

STANPARD QUALITY PLAN

00 DATE ' 28/05/1C
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TITLE - ‘ ; ISPECIFICATION NO.

TECHNICAL SPEC lFlCA’l‘!ON FOR PE-RC-999-302-E001
O11. FILLED SERVICE TRANSFORMERS  NVOLUMENO. - 11-B
' SECTION .

REV NO. :© 00 DATE :28/05/10

_BHEET 1 OF 1

ANNEXURE - VI

SPECIAL TOOLS AND TACKLES REQUIRED FOR ERECTION., COMMISSIONING
AND MAINTENANCE OF EQUIPMENT

S. NO. DESCRIPTION . oy,

Note

_ Bidder shall furnish the list of special tools & tacldcs and quantity along with the offer. Price shall
be included in the total bid price. ‘




TITLE - . ‘s ISPECIFICATION NO.
TECHNICAL SPECIFICATION FOR | PE-RC-999-302-E001
OIL FILLED SERVICE TRANSFORMERS NOLUMENO.: 1-B
n ¢ NECTION : D
' REV NO. : 00 DATE : 28/05/10
: SHEET : 1 OF "1
ANNEXURE - VI
APPIICABLE STANDARDS & CODES FOR TRANSFORMENRS
Specification for power transformers 1802026 IEC: 706 BS: 171
[l -1 [1
18: 14171 IEC:354
[] v (1
1S:6600
{]
Fittings & accessories {or power JS: 3639 IEC: BS:
S transformer : Ly ! .
RN Specrficaiion for pow inselation il INNERE ) 1296 Bor 148
| [] [] (]
Bushing for alternative voltage above 1000 1S: 2099 IEC: 137 BS: 223
-volts R i ’ [ [l
Dimension  tor - porcclam wansformer 15 3347
bushings “ ! ‘ : :
Current transtormers 18: 2705 . IEC: 185 BS: 3938
[] (] [
Gas operated relays 1S: 3637
, 17
Classification of insulating material for 1S:1271 IEC: 216
electrical machinery & apparatus in +[] _ []
relation to their thermal stability in service I ‘
Classification of degrees of protection IS: 12063 IEC: 529 1S: 13947
provided by enclosures of electrical [] (1. []
equiptment
. Method of high voltage testing is: %om IEC: 60
(1" L]
Colours’ for ready mixed paints & enamels  1S:'5 .
[ , -
- Specifications for power & distribution CB-,IP Publication
transformers . No0275(1999 edition
, L)
ol , ‘Guide for loading of oil immersed ~~ 1S: 6600 IEC: 354 BS:
L | transformers [r [] [l
Noise level NEMA.
. STANDARD-TR1




ITITLE v
TECHNICAL SPECI.FICA*]ON FOR
OIL FILLED SERVICE TRANSFORMERS

ISPECIFICATION NO.
PE-RC-999-302-E001

VOLUMENO. :  1II

SECTION : D
REV NO. : 00 DATE:28/05/10

SHEET : - OF -

SPECIFIC TECHNICAL REQUIREMENTS
(DATA SHEET-A)

ool




TITLE :
TECHNICAL SPECIFICATION FOR

LT TRANSFORMERS

(OIL FILLED)
SPECIFICATION NO. PE-TS-381-302-E001

11/0.433kV
S. No. Desérintion B ' ' Unit Particulars
1.0 Quantity As per 1000kVA
: Requirement 1600 kVA
2.0 Service (Unit/Station) Unit/Station
,P-ag 3.0 Installation ' . Out Door
4.0 Type of insulating oil Mineral
5.0  No. of phase | g No(s) 03
60 Frequency . A Hz 50
7.0 - Type of cooling : ONAN
8.0  Rated output under site conditions kVA As indicated
9.0  Rated Voltage . .
a) HV Winding , kv 11
b)LV Winding I, . kv 0.433

10.0  No Load transformation ratio

’J’ S ' | 11/0.433

11.0  Vector group . »
a) 11/0.433 KV Dynl
12.0  Impedance voltage at rated current and frequency % 1600 kVA : 8%
for the principal tapping at 75 deg. C - 1000kVA : 6%
13.0  Total range of tappings and tapping steps + 5% in steps of 2.5%
14.0  Type of tap changing equipment ‘Off-Circuit
15.0  Temperature rise
a) Top oil by thermometer . deg. C 50 deg. C above |
-ambient of 50 deg.C
b) Winding by resistance deg. C 55 deg. C above
_ ambient of 50 deg.C
16.0  System Highest Voltage
- a)yHV Wiiiding : kv 12

b) LV Winding \Y 457V

&Y




TITLE : :
TECLNICAL SPECIFICATION FOR
LT TRANSFORMERS

(OIL FILLED)
SPECIFICATION NO. PE-TS-381-302-E001

17.0

18.0

18.1

18.2

19.0

20.0

21.0

22.0

Phase Connection

a) HV Winding , Delta
b) LV Winding Star
Insulation Levels

One minute power frequency withstand voltage

a) 11 KV Winding kV (rms) 28

b) 0.433 KV Winding . kV (rms) 3

Impulse withstand voltage

a) 11KV Winding | kvp 75

b) 0.433 Winding kVp NA

Terminal details S

a) HV Line . Cable box /

b) LV Line : ] Flange throat for TPN non-
segregated Al Busduct / Cable box

( as applicable) .
c) LV Neutral on Star One neutral as part of busduct
' throat /cable box and second

neutral with copper earthing bar

for system earthing brought near
the base of the transformer.

System Fault Level s

a) 11 KV Winding . 40 kKA RMS

b) 0.433 KV Winding 50 kA RMS
Method of System Earthing

a) 11KV System low resistance earthed to limit

. earth fault current to 300A

b) 415V System . ' Solidly grounded

¢) Through fault withstand time 2 Sec.
Details of Cooling Equipment Detachable tank mounted radiators




TITLE : |
‘iLeas . AL SPECIFICATION FOR

LT TRANSFORMERS
(OIL FILLED)

SPECIFICATION NO. PE-TS-381-302-E001

23.0

231

24.0

25.0

26.0

27.0

28.0

29.0

CTs Details (Tentative) : . 1 Core PS CLASS or 5P20. CT particulars
(Final details after award of contract) shall be given to successful bidder
Provision/ accommodation of CTs | during detail engineering. There shall be
in Neutral on Star side no commercial implication to BHEL on

i . this account.

Colour Shade :
a) Interior (For M. Box) . As required .
b) Exterior . ' : As required

Space/ Layout Limitation if Any

Cable details (Tentative) Final details after award of contract.

a) HV side
1) Type o XLPE
ii) - . Voltage Grade , , 12.0 kV Unearthed
iii)  Conductor material & size ‘ Stranded Aluminum,
240 Sq. mm (armoured)
iv) No. of cores & runs Three core, one run
b) LVside Non segregated Bus-Duct (NSPB) for 0.433kV
Penalty for Losses
a) Rates for bid evalution | N.A.
b) ‘A’ (for no load loss) ) ' Losses not to be exceed
maximum losses as per
cl. n0.31.0 of this data sheet.
ii) B’ (for load losses) E Losses not to be exceed

maximum losses as per
cl. n0.31.0 of this data sheet.

¢) Rates for penalty ) ‘
i) ‘A’ (for no load loss) Rs. 1.95 lacs per kW

ii) ‘B’ (for load loss) Rs. 1.95 Lacs per kW
. T-. )

Type of winding

a) HV Winding S | Cont. disc

b) LV Winding | * / Spiral

Voltage & Frequency variations (11KV/415V)

&




TITLE :
| ‘ : TECHNICAL SPECIFICATION FOR
R /il B LT TRANSFORMERS
: = (OIL FILLED)
SPECIFICATION NO. PE-TS-381-302-E001

a) Voltage (11KV : +/- 6% ,415V : +/- 10% )
b) Frequency (f+3% & -5%)
¢) V & f(10% sum of absolute value)

30.0 2 independent sets of 4-20mA signals to be made available at marshalling box for
display of winding temperature & oil temperature for remote display on DDCMIS.

31.0 TRANSFORMER LOSSES

a) The No-Load and Load losses for transformers are given below:

11KV/433V TRANSFORMERS

- 1.6MVA 1.OMVA
Maximum No-Load losses at 2.1kW 1.5kW
rated frequency and 100%voltage
Maximum Load losses at normal 19.0kW 12.0kW

ratio, rated current and 75 deg. C

For 1.0 MVA (Energy efficient transformer for Green Building as per ECBC table 8.2) :
{item ne. 3 of price schedule Annexure -A]

Max Losses at 50% loading - 3.0 KW
Max Losses at 100% loading — 9.8 KW

b) The above indicated maximum No-Load and Load losses are inclusive of
permissible tolerance as per IS-2026. Further tolerance on maximum losses is
not permissible.

¢) Incase measured losses of transformers during testing exceeds the above
mentioned values, BHEL may accept the transformer with penalty. The rate of
penalty shall be Rs. 1.95 lacs per kW. The penalty shall be calculated for each
transformer as given below:

PENALTY =Penalty Rate x [measured No-Load losses - maximum No-Load losses)
+ (measured Load losses — maximum Load losses)}




{§egs o) [VITLE : . SPECIFICATION NO.
[ TECHNICAL SPECIFICATION FOR | PE-RC-999-302-E001
H”H OIL FILLED SERVICE TRANSFORMERS [VOLUMENO.: 11l
; ' : -7 SECTION )
o . ’ REV NO. : 00 DATE : 28/05/10
SHEET @ - OF -

DATA SHE_ET-B

(TO BE SUBMITTED ALONG WITH
OFFER FOR EACH RATING)
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[TTTLE : SPECIFICATION NO,
TECHNICAL SPECIFICATION FOR PE-RC-999-302-E001
OIL FILLED SERVICE TRANSFORMERS NMOLUME NO. : Tif
o - BECTION . D
DATA SHEET-B REV NO. - 00 DATE : 28/05/10
L SHEET : 1 _OF 1
FOR 11kV. 433V 1:0 MVA Enevsy
S.No | Description ISMVA | 20MVA | LOMVA | 1OMVA | o - Ekbz:..as-fumgovm
1. Rating
R R
: transformation ratio 1
3. Maximum No- Joad
losses at rated
frequency and 100%
| rated voltage S PR S
4. Maximum load losses
at normal ratio, rated .
current and 75 deg. C | _ o o
B : 5. Overall Dimensions b . |
1o o~ ; F" Total w:eighl “ .
o 7. Total 0il Quantity
FOR 6.6kV/0.433V
SNQ [ Description — [23MVA_ [ 20MVA_| LEMVA T TOMVA | 630KVA
1 T
> e N S ]
transformation ratio
3. | Maymum No- load
losseshat rated
| frequendy and 100%
rated voltage
4. | Maximum 1dad losses .
at normal ratig\ rated '
| current and 75 deg. C
3. Overall Dimensioxi
6. Total weight
7. Total 0il Quantity )
PN FOR 3.3kV/0.433V e
i o - |.8.No_| Description - 125MNA  [20MVA | 1.6MVA [ 1.OMVA | 630kVA
| 1. Rating i -
2. No Load N
transformation ratio \ >
3. Maximum No- load
losses at rated
frequency and 100%
, rated voltage
4. Maximum load losses
at normal ratio, rated
- __{current and 75 deg. C
; 5. Overall Dimensions o N\
6. “Total weight ' B - N
7. Total oj] Quantity N

o9




[I'ITLE

DATA SHEET-B

TECHNICAL SPECIFICATION FOR
OIL FILLED SERVICE TRANSFORMERS

SPECIFICATION NO.
PE-RC-999-302-E001

VOLUME NO. : Ul
SECTION D
REVNO. : 00 DATE:28/05/10

SHEET 1 OF 1
N FOR 11kV/6.6kV
S\No [ Description 10.0MVA | 8.0MVA [ 63MVA | 5.0MVA 35MVA- |
2 No Load
,\&%formmion yatio
3. Maxiwum No- load
losses at'xated
frequency aqd 100%
) rated voltage
4. Maximum load losges
at normal ratio, rated
B current and 75 deg. C "\ o R e
5. Overall Dimensions N\ i N
6 Total weight \ ) i B - —
7. Total o1l Quantity N\, B
FOR 11kV/33kV \
8. No_| Description 0O0MVA | SOMYA - | 6AMVA | 3 OMVA
b Rotioe - S
2. No Load T
: transformation ratio \
3. Maximum No- load \
losses at rated
frequency and 100% \
rated voltage
4. Maximum load losses
at normal ratio, rated \
current and 75 deg. C N
5. Overall Dimensions N
6. | Total weight
7. Total oil Quantity N\




ITTLE ‘ * BPECIFICATION NO.
TECHNICAL SPECIFICATIONFOR ' | PE-RC-999-302-E001
OIL FILLED SERVICE TRANSFORMERS ~ NOLUME NO. : Il
KECTION - D
REVNO. : 00 DATE:28/05/10
SHEET & - OF -

GUARANTEED TECHNICAL PARTICULARS
- (DATA SHEET-C)




SPECIFICATION NO.

TITLE : . '
TECHNICAL SPECIFICATION FOR PE-RC-999-302-E001

OIL FILLED SERVICE TRANSFORMERS NOLUMENO. : 1l

SECTION : D

DATA SHEET-C REV NO. : 00 DATE : 28/05/10

SHEET : 1 OF 5§

Instructions to vendor : This data sheet shall be submitted by successful bidder after award of contract

: S No. Deséription o . . Uniz Particulars
1.0 Name of Manufacturer
2.0 Reference Standards )
3.0 Installation o : T'
4.0 Rated no load \/olmgc
a) HV Winding . kv
b) LV Winding ' . . kV
o~ - 5.0 Typeofcooling -

6.0 Rated kVA

7.0 No. of phase No(s)
8.0 Rated Frequency ’ : Hz

9.0  Winding connections
a) HV Winding
b) LV Winding

10.0  Vector group

11.0  Impedance voltage at rated current andrfrequency i %
for the principal tapping at 75 deg. C

12.0  Off-Circuit tap changer :

ST ' a) Total range of tappings (+/-) - %
A~ © b) Size of tapping step L : %
L ' -¢) For HV/LV varijation o

.

13.0  Impulse vollage Wwithstand level

a) HV Winding . ) kVp
b) LV Winding kVp
| Name of Vendor B . | Project

 Revision number. 0 1 2 3

VANDOR’S SEAL
© | Vendor’s Signature ‘

§ Date

A"




TITLE ‘ ) SPECIFICATION -NO.
TECHNICAL SPECIFICATION FOR PE-RC-999-302:E001
OIL FILLED SERVICE TRANSFORMERS OLUMENO. : 11
! SECTION : D .
DATA SHELTC * REVNO.: 00 DATE:28/05/10
| SHEET - 2 OF 5

L Yasts non« to vendor : This data sheet shall be submitted by successful bidder after award of contract

L0 Power frequency withstand voltage tor one minute
@) 1V Winding kV
b) LV Winding . , kV
15.0  Maximum No load losses at rated frequency and
a) 100% rated voltage L kW
b) 110% rated voltage : . kW

160 Moximuwm Load losses at normal ratio, rated current
and 75 deg. C

YO Telerzoes ontosses (04

REAS

18.0  Guaranteed maximum Temperature rise of
a) Top oil by thermometer : “ deg. C
ahove ambient of S0 deg. C

by Winding by resistance deg. C
above ambient of 50 deg. C

19.0  Efficiency at 75 deg. C and unity power factor for

2) 100% full load ' %
b) 75% full load ' %
c) 50% full load ‘ : %
20.0  Voltage regu]anon at full load at 75 deg. C
a) Unity power factor %
b) 0.8 Power factor (Lagging) - - , %
210  External short cireuit withstand capacity - MVA
Z2.0  Max. short time (30 sec.) rating of transtormer Kva
23.0  Type of magnetic circuit . - Core/ Shell
240 Type of core joints ' ) )
Name of Vendor : ; } K‘Project '
' Rﬁwswn number -0 . 1 2 3

VANDOR S SEAL

Vendor’s Signature

‘ Deite




TITLE -
TECHNICAL SPECIFICATION FOR
OIL FIL LF D SERVICE T RANSF ORMERS

A S DATA SHEET-C

SPECIFICATION NO.
PE-RC-299-302-E001

VOLUMENO. : 11

SECTION : D

REV NO. : 00 DATE :28/05/10

SHEET : 3 OF §

[ Instructions to vendor :

This data sheet shall be submitted by successful bidder after award of contract

(‘ i ALY \l N i iy ‘

ay  HV winding

by 1V Winding "
26.0  Type of insulation

a) HV winding

by LV winding . .

¢)  Beiween core & adjacent winding

4 Butweoa sindings :

2P0 WY wnmnal a rangement
AR concth or withour €7

b) U dcmls (Ratio, ACC. (,ldss, VA, Type)

¢) Clearance between phases in air mim
d) Clearances to carthinair .~ mm
S TV termitnd ;an‘mi.gun‘zbnf
a) Bushing with or without C'l's
b) CT details (Ratio, ACC. Class, VA, Type)
¢) Cleararice between phases in air mm
d) Clearances to earth in air mm
| PO
29.0  Neutral terminal arrangement : '
a) No. of neutral terminals
b) Neutral CT provided or not .
¢) NCT details (Ratio, ACC. Class; VA, Type)
30.0  HV Bushing N
a) Rated voltage class kv
b) Rated current A
31.0 LV Bushmng
a) Rated voltage class kv
b) Rated current A
20 LV Newna! Bushing ]
a) Raud vo]tage class kv :
b) Rated current A
" Name of Vendor . Project
Revision number 0 1 . 2 . © 3.
M VANDOR’S SEAL
Vendor’s Signature 1 ’
Date




TITLE

TECHNICAL SPECIFICATION FOR
OIL FILLED SERVICE TRANSFORMERS

DATA SHEL -

SPECIFICATION NO.

PE-RC-999-302-E001
VOLUME NO. : 111
SECTION . D

REV NO. : 00 DATE : 28/05M10

SHEET : 4 OF 5§

| Instructions to vendor :

This duta sheet shall bc. :-ubmi_;te(i by successful bidder after award of contract

33.0 Maximum tlux density
0 A e el WhiM2
by At 10 ruted voltage WbiM2
34.0  Maximum current density for
ay HV Winding Amp/mm?2
b) LV Winding . Amp/mm?2
35.0  Magnetising Current at raied s olieys and
frequency (o of full load current} I
300 Rolless ‘
' ay Tepe
b) - Unidirectional/ Bidirectionai
¢) Quantity .
d) Gauges ’
D Longituding . mm
i) Transverse mm
37.0  Pressure test withstand
a) Tank Kg/M2
b) Radiator and other fittings Kg/M2
38.0  Vacuum withstand
a) Tank mm of Hg
b) Radiator and other fittings mm of Hg
39.0  Approximate weight of
a) Core Kg
b) Windings Kg
¢) Tank, Fittings & Coolers etc. Kg
d) Oil Kg
¢) Total weight with oil Kg
f) Untanking weight (core & winding ) Ke
g thppmg weight of the heaviest package Kg
-
#0.0 Quantity of Insulating O T i ,
a) Oil in tank ' Ltrs.
b) Oilin cooling equipment - Litrs.
¢) Total oil Quantity Ltrs.
| Name of Vendor A -~ [Project
‘Revision number -~ | 0 1 1 2 3
VANDOR'S SEAL
Vendor's Signature o ’ '
{ Date

"




FMYLE - SPECIFICATION NO.
TECHNICAL SPECIFICATION FOR PE-RC-999-302-E001
OIL FILLED SERVICE TRANSEORMEKRS VOLUME NO. : 1l
) 1 CTION : D
DATA SHEET-C - o~ 00 DATE - 28/05/10

5 OF 5§

| Instructions to vendor : This data sheet shall be submitted by successiud bidder sfter award of contract

41.0 Dimensions

42.1  Tank dimensions .
a) Length . mrn
b) Breath ' ’ mim
c) Height . rarn

'

422 Shipping dimensions of the largest package

ay Length ) i
b} Breath . S mm
o) Height g ' U
o~ , 423 Overall Dimensions (L.xBxH) ‘ (ramXmmXmin)

43.0  Details of tank and other material

a) Thickness of tank side plate m
b) Thickness of tank bottom plate : [
¢) Thickness of tank cover plate * el
d) Thickness of radiator sheets . min

¢) Minimum clearance height for lifting core mm
and winding from tank

44.0  Positive sequence impedance at . .
a) Maximum voltage tap - %
b) Minimum voltage tap %
450  Zero-sequence impedance at principal tap %
S .

Name of Vendor ’ Broject

| Revision number 0 1° 2 3

i _VANDOR’S SEAL
| Vendor’s Signature ‘ -
Date




Frgs oy [VITLE - SPECIFICATION NO.
‘ ‘ TECHNICAL SPECIFICATION FOR PE-RC-999-302-E001
OIL FILLED SERVICE TRANSFORMERS NOLUMENO. - 11

SECTION b

REVNO. : 00 DATE : 28/05/10

SHEET - OF -

- SCHEDULE OF DEVIATIONS
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TITLE : SPECIFICATION NO.
TECHNICAL SPECIFICATION FOR PE-RC-999-302-E001
OIL FILLED SERVICE TRANSFORMERS |VOLUMENO. : 1
KECTION © D
- REVNO. : 00 DATE : 28/05/10
SHEET 1 OF 1 )

.

l Specification Clause Rel.

Tecknical Deviation

i Reason for Deviation
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TITLE -
TECHNICAL SPECIFICATION OF OIL FILLED TRANSFORMERS
SPECIFICATION NO. PE-TS-381-302-E001

ANNEXURE-A

AUXILIARY SERVICE TRANSFORMERS (OIL FILLED
2 X 600 MW SINGARENI, ADILABAD TPP

SCHEDULE OF PRICES - TRANSFORMERS -

DESCRIPTION TOTAL UNIT PRICE TOTAL
(Nos) Rs. PRICE

11 1600kVA, 11kV/433V, 3 phase, 2 winding, outdoor,
| ONAN, Z=8.0%, Dyn1, OFF Circuit taps +5% in

| steps of 2.5% (with cable box type HV and with bus- 16
{ duct type LV termination)

9 | 1000KVA, 11KV/433V, 3 phase, 2 winding, outdoor, 2
ONAN, Z=6.0%, Dyn1, OFF Circuit taps 5% in
-steps of 2.5% (with cable box type HV and with bus-
duct type LV termination)

‘3 1000KVA, 11KV/433V, 3 phase, 2 winding, outdoor, 2
|~ | ONAN, Z=6.0%, Dyn1, OFF Circuit taps +5% in
| steps of 2.5% (with cable box type HV and with bus-
duct type LV termination)
[Max. losses at 50% loading — 3.0 KW, Max. losses
- | at 100% loading — 9.8 KW. For Green Building as

" | per ECBC table 8.2

FoAR 1. ABOVE QUANTITY OF TRANSFORMERS SHALL BE FOR ORDERING. VARIATION IN RATING
-~ AND QUANTITY MAY BE TO THE EXTENT OF +30% OF THE TOTAL ORDER VALUE.

2. BIDDERS TO NOTE THAT ALL ROUTINE AND SPECIAL TESTS AS PER THE TECHNICAL
SPECIFICATION SHALL BE CARRIED OUT ON ALL TRANSFORMERS WITHOUT ANY
ADDITIONAL COST. ALL ROUTINE TESTS IN ACCORDANCE WITH IEC 60076 SHALL BE
CARRIED OUT IN ALL THE TRANSFORMERS. BIDDERS SHALL QUOTE ACCORDINGLY.

3. BIDDERS TO NOTE THAT ALL ROUTINE AND SPECIAL TESTS AS PER CLAUSE NO. 10.05 OF
TECHNICAL SPECIFICATION NO. PE-RC-999-302-E001 AND AS AMMENDED BY THIS
SPECIFICATION IN ADDITION TO THOSE SPECIFIED IN IEC 60076 SHALL BE CARRIED OUT

“ON ALL TRANSFORMERS WITHOUT ANY ADDITIONAL COST. ALL ROUTINE TESTSIN
ACCORDANCE WITH IEC 60076 SHALL BE CARRIED OUT IN ALL THE TRANSFORMERS.
BIDDERS SHALL QUOTE ACCORDINGLY.

4. IN ADDITION TO THE TESTS MENTIONED AT 10.05 OF SPECIFICATION NO. PE- RC-999-302-
E001 DATED 28.05.2010, PLEASE NOTE THAT FOLLOWING ADDITIONAL TESTS ARE TO BE
CARRIED OUT AS ROUTINE TESTS ON ALL TRANSFORMERS WITHOUT ANY ADDITIONAL
COST.

a) DIELECTRIC TESTS SHALL BE CARRIED OUT AS PER IEC 60076-3




ITITLE : .
TECHNICAL SPECIFICATION OF OIL FILLED TRANSFORMERS
SPECIFICATION NO. PE-TS-381-302-E001

ANNEXURE-B

AUXILIARY ICE T RMERS (OIL FILLED!
2 x 600 MW ARENI, ADILABAD TPP

SCHEDULE OF PRICE - EXTRA OIL

8. DESCRIPTION QTY. OF COST OF 10% TOTAL COST
‘NO. TRANSFORMERS | EXTRAOILPER | OF 10% EXTRA
TRANSFORMER OIL
I 1 | 10%EXTRA TRANSFORMER
| OIL IN SEALED NON
I | RETURNABLE STANDARD
: DRUMS FOR :

| (A) 1600kVA, 11kV/433V, 3
phase, 2 winding, outdoor,
ONAN, Z= 8.0%, Dyn1, 16

- OFF Circuit taps 5% in

‘steps of 2.5% (with cable
box type HV and with bus-
duct type LV termination)

(B) 1000KVA, 11KV/433V, 3
phase, 2 winding, outdoor,
- ONAN, Z= 6.0%, Dyn1,
OFF Circuit taps 5% in
steps of 2.5% (with cable
- box type HV and with bus-
duct type LV termination)

(C) 1000KVA, 11KV/433V, 3
phase, 2 winding, outdoor,
ONAN, Z= 6.0%, Dyn1, 2
OFF Circuit taps £5% in
steps of 2.5% (with cable
box type HV and with bus-
duct type LV termination)

' [Max. losses at 50%

i loading — 3.0 KW, Max.

' losses at 100% loading -

9.8 KW For Green Building

as per ECBC table 8.2]

Note:
Bidder shall supply 10% extra oil as per the quoted price. Quantity of extra oil shall be subject to
| approval during detail engineering.




|TITLE :

TECHNICAL SPECIFICATION OF OIL FILLED TRANSFORMERS
SPECIFICATION NO. PE-TS-381-302-E001

URE-C

AUXILIARY SERVICE TRANSFORMERS (OIL FILL

2 x 600 MW

- SL. DESCRIPTION

PRICE PRICE PRICE
Rs. Rs. Rs.
11.0/0.433kV | 11.0/0.433kV | 11.0/0.433kV
1600kVA 1000kVA 1000kVA
(Energy
efficient |
transformer)

[|_1_| ran PrESSURE TEST

2| TANKVACUUM TEST

3 | MEASUREMENT OF ACOUSTIC NOISE LEVEL AS PER
| NEMA TR-1

= | 4 | TEMPERATURE RISE TEST AT A TAP

| CORRESPONDING TO MAXIMUM LOSSES.

5 | DIELECTRIC TYPE TEST INCLUDING CHOPPED WAVE
| IMPULSE TEST ON ALL THREE PHASES

1. TYPE TESTS AS INDICATED SHALL BE CONDUCTED / CARRIED OUT ON ONE
TRANSFORMER OF EACH RATING & TYPE. CHARGES INDICATED SHALL ALSO
BE APPLICABLE IN CASE OF WAIVAL OF ANY TYPE TEST BY THE PURCHASER

AT A LATER DATE.




TITLE
TECHNICAL SPECIFICATION OF OIL FILLED TRANSFORMERS

SPECIFICATION NO. PE-TS-381-302-E001

ANNEXURE - D

AUXILIARY SERVICE TRANSFORMERS (OIL FILLED
2 X 600 MW SINGARENI, ADILABAD TPP

SCHEDULE OF PRICES ~ MANDATORY SPARES

S. ~ DESCRIPTION QTy. UNIT | TOTALPRICE | REMARKS
NO. . PRICE Rs.
Rs.

1 | HV bushing with metal parts &
‘gaskets

a) 11.0/0.433kV, 1600KVA 1no.

b) 11.0/0.433kV, 1000KVA 1 no.

2 | LV bushing with metal parts &
gaskets
a) 11.0/0.433kV, 1600KVA 1 no.
b) 11.0/0.433kV, 1000KVA 1 no.

13 | Neutral bushing with metal parts

& gaskets
a) 11.0/0.433kv, 1600KVA 1 no.
b) 11.0/0.433kV, 1000KVA 1no. -
4 | WTI with contacts 1 no.
5 | OT! with contacts 1no.
| 6‘ | Pressure relief device 1 no.
7 | Magnetic oil gauge 10, -
| 8 | Buchhoiz relay complete 1 no.
9 T Set of gaskets 1 set
: Te T Setof vaives 1 set
[T41 [ Air cell for conservator (i Tno.
_i applicable)

SET CONSISTS OF QUANTITIES REQUIRED FOR 1 COMPLETE TRANSFORMER.
WHEREVER 'SET' IS INDICATED ABOVE, IT MEANS THE TOTAL PARTS / ACCESSORIES
REQUIRED TO REPLACE THE PARTICULAR ITEM FOR A GIVEN EQUIPMENT.




TTLE T - ' .
TECHNICAL SPECIFICATION OF OIL FILLED TRANSFORMERS
SPECIFICATION NO. PE-TS-381-302-E001

ANNEXURE-€
AUXILIARY SERVICE TRANSFORMERS (OIL FILLED)
2 X 600 MW SINGARENI, ADILABAD TPP

SL. DESCRIPTION QTy. UNIT PRICE
NO. : Rs.
1 | HV bushing with metal parts
& gaskets

‘a) 11.0/0.433kV, 1600KVA | 1 no.
b) 11.0/0.433kV, 1000KVA | 1 no.

2 | LV bushing with metal parts &

gaskets :
-a) 11.0/0.433kV, 1600KVA | 1 no.
“b) 11.0/0.433kV, 1000KVA | 1 no. I

| WT! with alarm & trip contacts | 1 no.
| OT! with alarm & trip contacts | 1 no.
| Magnetic ol level gauge 1no.

| (MOG)
6 | Diaphragm of explosion vent | 1 no.

o B w

7 | Buchholz relay - | 1no
8 | Silica gel charge 3charge B
9 | Floats with contacts for 1set |
___| Buchholz relay
- 10 | Set of gaskets 2 sets

11 | Contacts for tap changer 1 set

| 12 | Setofvalves (1 no.ofeach | 1 set
13 | Set of windings for one limb | 1 no. each rating and
|} in asuitable oil container type of transformer
14 | Hydraulic/ Screw Jack 4 no. '
| 15 | Any other item considered
essential by the bidder

NOTES: :
- WHEREVER 'SET' IS INDICATED ABQVE, IT MEANS THE TQTAL PARTS / ACCESSORIES

'REQUIRED TO REPLACE THE PARTICULAR ITEM FOR A GIVEN EQUIPMENT.

C




TITLE :

TECHNICAL SPECIFICATION OF OIL FILLED TRANSFORMERS
SPECIFICATION NO. PE-TS-381-302-E001

ANNEXURE - F
AUXILIARY SERVICE TRANSF (OIL FILLED
2 X 600 MW SINGARENI, ADILABA

8¢

DESCRIPTION

PRICE
Rs.

PRICE
Rs.

11.0/0.433kV

11.0/0.433kV

11.0/0.433kV

1600 KVA

1000 KVA

1000 KVA
(Energy
efficient

transformer)

Capacitance & Tan Delta of windings

| Measurement of Harmonic current in no load current

PRD operation test (for 2mva and above rating)

| Degree of Protection (IP 55) tests on Marshalling box

| Degree of Protection (IP 55) tests on cable box

. zel'o BQL

ence impedance

| Short Circuit Test as per IEC 60076-5

@ |~ lo fon | fer |mo [

 Lighting impulse (Full & Chopped Wave) test on HV &
| LV winding as per ¢l 14 of IEC 60076-3)

| DGA SHALL BE CONDUCTED ON OIL SAMPLE

TAKEN BEFORE & IMMEDIATELY AFTER TEMP.

| RISE TEST. GAS ANALYSIS SHALL BE AS PER IS:
| 9434 (BASED ON IEC: 60567), RESULTS WILL BE

INTERPRETED AS PER IS: 10593 (BASED ON IEC:

1 60599).

1.

2.

Ali the type tests shall be conducted after short circuit test.

‘charges for camying out short circuit test shall be payable based on actual invoice from designated

{aboratories (CPRI, Bhopal/ CPRI, Banglore / ERDA, Vadodara) with an additional lump sum amount of

etc).

5% of ex-works price of transformer being tested to cover handling costs (transportation, insurance
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TECHNICAL SPECIFICATION.

{2X600 MW) SECTION-VI
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