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maintenaiice of th-e transformer, shall be supplied without any extra  charge.
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SCOPE:

This  specil.ication  covers  design,  manufacl-ure,  assembly,  testing  at  manufacturer's  works,  supply  &  deliv,ery  of Three
Phase 50 HZ, 33/ 0.415 KV, Delta/Star, Vectol-Group Dynll, two winding, outdoor type, oil immersed naturally Oil & Air
cooled, having Off Load Tap Switch with voltage vai-iation of +5.0% to -7.50% in step or 2.5% at HV side,  Non  sealed  aiid
Sl-ack Core Type Station Service Transformer as per details furnished hereafter.

The transformers covered by this specification shall be complete in all  respect. Any matetials or accessories which  may
not  here  specially   mentioned  but  which   is   usual  and   necessary   for  satisfactory  and   li.ouble   free  operatioii   and

LOCATION:
The transformers  may be  iiistalled outdoor anywhere ill West Bengal. Th.e elevations of the sites above  mean  sea  level
shall not exceed 1000 met-ers.
SYSTEM DETAILS:
Tlie  33  KV  systems  are  non  effectively  earthed  through  grounding  transformer  &  0.415  Irv  systems  are  effectively
earthed at the neutral points of tlle star connected secondary winding of the  transformer.
±S£ELA_THERCONDITI_0_NL!S±
01.           The area  is  also  subject to  heavy  nlonsoon  I.€`ilis,  80  to  90+% oftlle annual  precipitation  being  in  tlie  month  of

; iHie  to  October.-
Maximiim temperature of air in shade
Minimum temperature of air
Maxinium temperature of air in sun
Maximum Humidity
Average number of thunderstorm clay per annum
Numbel-of moilths of tropical monsoon rainy
condition per anniim(june to October)
•.\`\;erage rainfall per annum

Maximum wind pressure

02.

50OC

4')C

60OC

98%
100

4.5

300cm
250k8/m2

For the purpose  of this specififation  the  maximum  daily average  ambient temperature shall  be 40oC  average
over 24 hours period.
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Speci``icatio-n  fo-r Colo`ii-s  I-or  rr:-itiy  mi,\'cd  pailits

Specific;}tion  foi-ready  niixecl  i]:.iilit., brushing
Zinc Chr()iint(}  iHmHHg

Tesriiig  I.oi-steal  sheet.s antl  sli-lps  .iiitl  miignetic~circuits

(`,iride  roi-loading ol. oil  Hiim{`i-st>tl  Ti.;.msl-oniiers

Sp{`C"-.H:r" loll  l-oi-Cl;"1l}lHlto,.:ll-mn!l,o`lont  ol` 13ushing   .
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()2.                lil  llit-`  i.vtJiil   urn  ctiiilli"  he`wet`ii  nw  ;`htivt`.`li`ii{lal-tl`i  ,`i`tl  lhe.ii]ecilic;`tion   llip  I;ile.r  sl.i;]l}  to,ovei.ii.

b)Prc-qu:ilif.yingrL`qilirement.`-t.(H.BI`Scertilie{IlriHisl-{Hliil`rminufacturL`r-

ttcquircmclits
Pt I S  L i c e n s e

Type test report. for lendei-ecl
rating of ti-ansformers.

bidder-   siil)mitting   BIS   level-II-an-d
___----------------------_----

However,  t.he

I){)climcnt``` rcquirl-(I t{} bc submittc{l

„          :,:`,:,s,:,9no,er KV,fav,i:,opv[:::-.Igew?.`.I,I::).,.d'3S:'I-;3:"I,?l':

bidding  is   open   lo   only  those  manul.acliirers  who
possesses   valid   ISI   Liceiise/   Marketing   rights   for
o`-I-ered    ralings    for    energy    emciency    level-II    as
specified in  IS:1180 (Part-I):2014.

({t)        'isf'fic::,:cty£;ng:v:,I_Tf   t:-;I::tf:::Ter,'n ds,sT]ei-8g{.tpe€;ity_

1):2014,  must  bear  'ISI'  certificalioii  mark.  In  this
connection,   a   Notary   attested   iiliolocopy   of  the
valid     lsI     License     /marking     I.iglits     must     be
submit-ted along with the tender.

(lil)        lnabsenceoflslmarkingLicense,theo[-fershall  be
liable  [`or re)ectiori.

t,]     :,ha:.,:eT[oest::sop::s :fe¥a#E:#e,;:,,:,2,
-1..   ._      ,.     \   ----,-..-.-------------   `_-.    -_--`_-`--     -

specified  in  IS.-1180(-Part-1):2014.,  cobper-woilnd  -
100       KVA;       33/0.415       KV      r,iting      distrib`itioii
transl.orniei-       from       the       Go\.I         Stanclai.d       t€`st.
Laboraloi-y/Govt.    ApprovFd    Laboi-atory   shan    be
submitted  along  with  the  ten.der  for  all  Type  Tests
as mentioned in the IS:  1180(Part-1) of 2014.

(I i)       :]ho:.:ytT]ea ,:estycee:i:f{::dtefsr:°mr :I:[er::ttneg:fs[:;I:,:i:tg bo:.

I-he tendei-.
as   specified   in   IS   1180(Part-1):2014.   foi

1J\J\,VI  Y  -I  ,      \-L,\,       t -,.- ````--        `-__  .--- ____  ___(J

Distribution Transformei-ol-the ONAN  type, CRG0 core, Copper wound, non sealed Type havinF  l|:VA  rating above  10()
KVA  and  up  to  &  incliiding  200  I{VA  and  voltage  class  of 33KV,  may  also  be  technically  acceplable  provicled,  ill  thi"
case, they win have tp±conduct all the Type & special tests as specified in ls:  1180 (Part-1):2014 for obtaining BIS level--                 1                              ,         r   A   _I__   -_`,`=``1-:,1:.1,I

T.ype  Test  certificates

-`^`J+,,   -~.-,J      -----    _--_        __      _`f  I

11  certificates  mcludi`ng  Lightning  Impulse Tes-t and  Dynamic Short Circuit test after placement of Order  maintaining
the clelivery schedule of lhe NIT. However, for techiio-commercial eligibility of the bidder, the bidder needs .to qiialil-y
the other qualifying requirement as per ternis & coiidilions of the NIT. All the related costs for conducting such Type &.       -        I                  1           .,,   _   I   _t____   -I.:|1-11`^   I+,I•tl   \JIL,-I    lil,t^J",Jr  ..-a   .  `,i_ ----- ____    _        _    1

pecial Tests shan have to be borne by the bidder. All undertaking in this regard is to be submitted along with the bid
d-ocuments by the participating bidders who belong to this category.

c)  Thc` rrl-an`sformer .shall conform to the I.ollowillg `spL`cific parameters:

System Voltage
-_ -----------.---------------- _   ---

Rated Voltage HV
--,-.-----------

Rateclvoltag£_L¥___~_
Phase

:E,  P&E  Distn.             CE,  Distn.

Fi-equency

Comiection  HV
-    -_-_  _                                               -_

Connection LV

!`Eu'J`i`::i:.:\\

ICE, P&CD      ACE,co\'*fainjA±,i`t?\©ti`L
E=

ACE,  Project-III

cE, Ci

:Ti,:i:,sTn

0.415  KV
3 phase

50 HZ subject to flucttiation o(  i  rt%
_`_.     ._-_ --.-------------.   `    _

Delta

brought out)
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7b
-LVNeutralEarthing

The Neutral  point of lhe  secondary (LV)  wiliaiilEii==ll  be   b::6IITgi:l

outin  a  separate  insulatecl  terminal  and  shall  besolidlyearthed.---,-,---------
S Vector Group Dynl 1

9 Type  of  Core CRGO material (Stack Col-e)
~Both HV & LV willding shall be wound from Double paper Covered

10 wi!|din8
copper condiictor.__.__------------.-.-.----.---_-----_.`.100KVA

11 Rating -
12 Type of Cooling ONAN         _-,.-----.-------------____

i. :}' Percelitage Impedance at 75°C 4.5% ± 10% ls tolerance

14 Maximum Temperature Riseoverambient i) Top oil temp. Rise measured by thermometei--35°C

ii) Winding temp. Rise measured by resistance method -40 °C,

Bids not meeting the above limits of temperature ri-;Eiin5EiFE=Ted as
non responsive.OffLoadTapSwitchistobeprovidedonH.V. windi.ng foi-a voltage

1516 Taps
variation  of +5.0%  to  -7.50%  in  step  of  2.5%  at  HV  side  with  its
normal position at 3.

Rated short apparent power ofthestemat33KVasperIS2026
\                         10 0 0 M VA

(Part 5)udiblesoundleve-ls in decibel a
17

_----------------.-___``-__---`.`i)-----Upto5TJKVA-48db

rated voltage & frequency ii)         51tol00KVA-51db
iii)        101to300KVA-55db
iv)        301to500KVA-56db..

18 Type Non-Sealed type          .   ~_..___~__.~__.___

RA±|NGANDGENERALDATAFORDISTRIBUTIO_N_TI.tA_N_SFORM_E¥
01.           S.tack core Type, Non sealed type, three phase, oil immersed step down two winding distribution  transformer

for outdoor installation with weather condition as stated  above.                                                        -
02.           Rating: loo KVA

: :           ¥:Ta:t:o:nc°y: :[Tr:a:n:;of:o:fLr=eaeetre:hva:I, t:;es :Lt:bat err:°qru::t]:;I :::tuasLt :I: eorfa=]::;o af:ot:tenroartida L°5u::;st :t:Ldh ::,S,°e:c]:I:dY[::LC:,::

`:i}ecified temperature  rise.

05.           Type of cooling: ONAN
06.           Voltage Ratio: 33/0.415 Kv at normal tap
07.          Vector group reference:  Dynll

CONNECTIONS:

The primary (HV) winding shall be connected in delta and secondary (LV) winding in star with vector group Dynl 1.The
neutral of the secpndafy (LV) winding shall be brought out to a separate insulated terminal.
The  sizt`  (Cross  section)  of  the  neutral  connection  conductors  and  jumpers  must  be  of  same  size. as  that  of  phase
connecting conductors and jumpers which shall be properly supported and insulated.

TEMPERATURE RISE:
Foi-winding 40oC (measiu-ed by resistance) and for top oil 35oC (measured by lhei-iiiomeler) as per cl. No 6.10.2 of ls:  1180
(Part-I):2014whentestedinaccordancewithIS:2026(Part-II).Temperaturerisewillbecondu.ctedcorrespoiidiiigtototal
loss(NLL at 5oHz+ Load loss at Lowest tap) at lowest tap position.

SHORT CIRCUIT IMPEDANCE:                                                                                                                                                                  .
4.50 % i  is tolerance at 75oC,  50Hz.

IEBjMINA_IjARRANGEME_NLIEi
Bare on  outdoor porcelain bushings suitable  for heavily polluted area as  per ISS/CBIP specificatioii and other relevant
specification  shall  be  used. The  top  of the  bushing shaH  be  immersed  in  the  oil  when  the  o"  level  is  at the  minimtim
marking of the oH level gauge. The bushing rods should be locked in position so that twisting of leads is avoided di`ring.         ,                           I  -                  _  _   __  ___  t-1  1  .1n   /n^_.1`

per ls 1180 (Part-.I)

(!!,
.D

Ll

tightening of nuts of bushing rods.HT & LT studs are to be made orbrass for terminal connections\
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11.

12.

13.

3 3 Itv S I D E
T}ie  terminals  shall  be  through  outdoor  type  bushiiigs  conforming  to  IS:2099  and  provided  with  Bi-metallic  terminal
connectors(rigid  type)  suitable  for "Panther" ACSR conductor. Terminal  connectors are to be supplied  as per Techiiical
specification  of Clamps & connectors. The ternlinal connect:ors to be provided in the HV bushing `loiiis    shall  conform  to
IS 5082 so as to comiect the jiimper wit:hout dist.urbing llie bushing stem.

L.V.  SIDE                                                                                                                                    ..,i

Coniiections  `.rom  lransfol.mer LV  termiilals to  the  respeclive  LV switchgears shall  be  made through  three phase 4 col-e
cable. I,T termiiials of [railsformers shan be brguglit oiil lhrougli LV bushing iiiounted on side wall mounted blishing. The
neut..ral   terminals  shall   be   broiight  out  along  with   LV   t.ermina}s  thi-ough   a   separate  bushing  for  connection   to   the
respective switch  gears  neutral  bus. Terminal  comiectoi.s are  to be supplied  as  per Technical  spi>cifiL`ation  of Clamps &
connectors. Tlie teriiiinal  comiect:ors  to b.e provided  in  t-he  LV bushing stems    shall    conform  I.o  ls  r.082 so as to coi`iie(`l
the jumper without distiH-bins the hushing   st.em.

I,E^D.S:
All  leads  o`. `1"3  wiiidings, coiiiieclions  or the windiiig oi. `lieir wires to one another to  lerminal bushing shall  be pi`opelly
insiilat.ecl  aiid  covered  wit.Ii   insulation  sleeves.  The  solclei-iiig  malerials  shall  have  higher  melting  temperature  al)ove

300']C  and  preferably  above  400`'C  l.or  better  thei`nial  eiidiirance  and  material  strength. The  tenderer shall  specifically
mention  t.he metliod anc{  materials t:o be used by I.Iiem  for ieac!, connectioil.

CONDUCTOR  MATERIAI,:
Electrical  Grade  Copper (`or but-h  liv &  LV  winding or quality as.per relevant  ISS.\
TANK:
I.

!1,

•,r\`

::i--::-::-::i-:i-;:i

!'

Taiik  must  be  or   plain  surface  of conventional  type  and  Tank  wall  must be  fabricated  from  tested  quality  o`-
mild  steel  sheets  of   adequate  thickness  conforming  to  clause  no.15  of   IS  1180(Part  1)  of   2014  for   plain
conventional  tank.  Corrugated  tank  will  not  be  accepted.  It  shotild  be  shaped  so  as  to  make  welding      to  a
miiiimum.    All  welding  shall  be  done  electrically  and  relieved   from  welding  stresses.  All  wielding  shall  be
absolut.ely oil  tight and  no bulging should occur during service. All seams shall be double welded for absoliite oil
tighlness.  The  tank  wall  shall  be  formecl  by  stiffener  of structural  steel  for  general  rigitlily  and      to  dampen
transformer noise   lt  shall also withstand partial vacuum pressure test as per clause   no.15.2 of IS 1180 (Part  1)
of 2014. The  maiiufact.urer shall have to carry o`it. this t.esf. during iiispection if requested.
Tank clesign shall be siich that the core and winding assembly can be tanked or de-tanked freely and easily.
The thickness or t:aiik l.op & bottom wall shall be of minimum thickness of 6mm and that for side wall is 4 mm.
Llorizontal & vertical Stiffer shall be tonliiiiiously welded on tlie tank wall.
The  maiiufacturer  should  carry  out all  welding  operations  as  per  relevant ASME standards  and  will  submit  a
copy  of  the  weldiiig  procedure   aiid   welder  pel-I`ormance   qiia]ification   certificar.es  whenever  asl.ted   cluriiig
inspeclion.
The  tank  plate and  t.he  lifting lugs shall  be of siich strength  that the complete  transformer filled with  oil  can  be
lifted by means of a  shackle.
Insicle of. tl:e  t..aiik shall  be paiilted with  varnish/Hot oil  resistant paint.

One  suitable  inspectiori  hole  with  cover  of adequate  size  shoiild  be  provided  on  the  tank  cover  so  that  the
busliing ends and tap changer assembly may be easily accessible through that hole. The inspection cover shoulcl
be  placed  on  turret aiid  should  be  provided  with  lifting handle  and  air  release  plug. All  the  fittings  on  the  top
cover shoiild  be  plciced  on  turret. An air release plug should  also be provided at the  top  most.point of the  I-IV
Bushing turrets so t}iat any accumulated air bubble therein may be released through Air Release Plug.
The tank shall be designed in such a way that tlle metallic part inside the H.V biishing shall  I.t`inaiii immei-sed in oil
when the oil level is at minimum oil level marking of oil levelgauge

The lank cover shall be bolted on to flanged rim of the tank with a weather proof, hot/cool oil resistant, resilient

gasket in between for oil tightness. If the gaskets compressible, metallic strips shall be provided to prevent over
compression  or  the  gaskets.  Busliiiig  tiH-rets,  covers  for  pockets  of tliermometers  and  other  devices  shall  be
designecl  lo pl.event  any ingress of rain water into  the lank and  the tank cover as a whole shall shed of all  I.ain
water. The talik cover s]iould have downward bent edges on all sides so that    the gasket imder the top cover is

protected  from  direct  exposure  lo  weal:her. All  the welding of the  tank and  it's fittings shall  be double tyelded
and  the weldiiig shall only be doiie by a qualified welders.
The tank design slia}l be such that tlie core & winding assembly can be lifted   freely.
Tlie  main  tank  bociy  shall  be  capable  or withsl-alidiiig  vacuum  gauge  pressure  250  mm  of  HG.  For  10  mill  aiid
subjected  to  air  pressure  of 80kpa  for  30mins.  The  pet-manent deflectioii  of flat plates,  after pl-essui.e/vac`iinn
has beeii  released, shall  iiot exceed the values givenbelow:

Leiigtli of plate
Up t6 750 mm.

751  lo 1250 nini.

j``}::TnektLa|:Tj::°[[T'T:eL';aL:.:I;::±Fe"r:I::::,qaet:ou,:.testrellgthro
itt¥`L{?`yh,le

=,  P&E  Distn.             CE,  Distn

CE,  P&CD        ACE,Cdmmrfufa*r ACE,  Project-Ill

Deflection
5mm.

6.50 mm.

+ve & -

CE

Ire that

-,  -`/.-```t,-f.`'rqfi#=i.frog                  |   h.\Si\..t\,`¢`T-``
l&E.+Distn.              SE,P&CD       DE,DTD,       AE,P&CD
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Ill.

IV.

V.

VIII.
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\              .u`'

has been released shall no exceed given below T,

.t.

~\

l;usket used  between  top  cover and  tank flange shall  be  synthetic  rubber or synthetic  riibberised  cork sheet
resistant to hot oil and shall be provided with water tight compound between the tank flange and the gasket.
Gaskets wherever used shall conform to Type Ill as per IS  11149/Type C as   per   IS 4253(Par[2).  Nuts & Bolts
and washers are to be provided for outside use on tank cover & accessories shall be .as follows:
a)     Size 12 mmorbelow-Stainless steel
b)     Above 12 mm~ Steel with suitable finish like Electro galva.nised with passivation or hot dip galvanized. Niits,
bolts, flat washers, spring washers shall be suded and suitably spaced to press the tank cover.

r}iishing  turrets,  access  hole  covers,  pockets  of thermometers  shall  be so  designed  l-o  prevent any  ingress  or
collection  of water.  Inspection  cover  is  to  be  placed  on  a  suitable  turret  and  the  OTI  Thermometer  pocket
should be placed on a elevated base so that sleepage of rain water can not take place from the taiil{ top surface.
Another thermometer pocket as per relevant ISS properly wielded on tank top cover is also to be provided and
it's  location  should  be  as  near to  the  centre  of the  of the  tank  top  cover as  possible  to  measure  the  top  oil
temperature  by  external  thermometer. The  projected  part of the  thermometer pocket above  the  tank  cover
should have siiitable threaded portion so that it can be covered with a metallic threadecl cap.

The  rating,  Sl.  No.,  P.O  No. , year &  month  of manufacture, guaranteed  for five years  ,  property  of WBSEDCL,
f 'i5set Codification  no.,  Energy efficiency level of Level2  type, marking with  standard  mark as per clause  no.  IS
1180 (Partl) of 2014 shall be engraved / Embossed distinctly on the tank body in addition to those Provided in
the name & rating plate. Adequate care shall be taken so that tank does not get damaged during siich engraving.
Alternatively  a  M.S  Sheet  of adequate  thickness  containing  those  data  being  engraved  in  the  sheet  may  be
welded at a suitable location of the tank body. Adequate care must be taken so that the main tank/Hot resistant
paint inside the taiik/Transformer oil do not suffer any gamage during the process of welding.

Conservators along with silica  gel breathers are to be provided. in  the transformers. The conservator shall. be
li!terally  dimensioned such  that with  the  lowest ambient tempei.ature and  no  load  on  l-he transformer, the oil
level  shall  not  recede  too  low  and  with  the  highest  ambient  temperature  and  permissible  over  load  on  the
transformer  t:he  oil  will  not  spill  into  the  breather  pipe  or  to  l-he  exterior  to  waste.  The  capacity  of  the
conservator tank shall be made keeping in view the total quantity of oil and it's con'traction & expansion due to
temperature rise.

The conservator shall be provided with oil level indicator of P.rismatic type with  minimum, normal & maximHii
temperature  markings.  The  inside  diameter of the  pipe  connecting  the  conser.vator  [o  the  main  talik  shall  be
within 20 to 50 mm and it should be projected into the conservator in such a way that its end is approximately 20
mm above the bottom of the  conservator.
Ionservators  shall  be  provi'ded  Oil  lilling  hole  with  threaded  cover  for  ab`solute  air  tightness  at  the  top  of
conservator and Air release plug at the bottom.
The conservator pipe hole fitted to the tank cover should be provided with a suitable slanted plate, required so
that while  pouring  oil  into  the  transformer through  the  conservator,  oil  does  not fall  direcl-ly on  the winding.
Care should be taken so that free oil flow is not impeded.
Explosion Vents for transformers shall also be welded on the cover. Air release plug should be pi.ovidect at the top
of the explosion vent.
Conservator tank shall  be  provided  with  plain  oil gauge of prismatic type with  maximum,  normal  Minimum  oil-
ltivel marking visible from the G.L.
Conservator  tank  shall  be  provided  with  dehydrating  breathers.  Drain  Valve  shall  be  provided  on  conservalo[..
The moisture absorption shall be indicated by a change in the colour of Silica Gel crystals which s-hould be visible
from  a.distance.  Volume  of the  breather  shall  be  suitable  for  500  gin.  of Silica  Gel  fonforming  to  IS:3401.  A
suitable metallic cover should be provided on the pipe on which breather is provided at a location jiist above  the
breather so that it can protect rain water from falling directly onto the breather.
One  Bucholtz  relay is  to be provided at suitable location  in  the pipe connecting  the conservator and  main  tank.
The Bucholtz I-elay shall have two contacts for alarin and for tripping. The relay shall also comprise drain cock, air
vent, and facility or l.esting wilh air injection/mechanical testing facility. One Shut off valve of s`iitable size  is also
\u be provided in the pipe in between conservator and Buchholz relay.

OTI pocket is to be provided.

Marshalling box is to be provided for housing OTl. OTl shall be DIAL type Thermometer with me..-cury Conlacts

preferably of Precimeasure/Perfect control make. The OTI shall have two mercury contacts which can be set at
80°  C  &  85°  C  as  Alarm  &  Trip  contacts  respectively.  The  Marshalling  box  shall  have    adequate  conllectors
suitable for coiinection of control cables and wires from OTI.                                                   `

PRESSURE TEST:
•:)  Type Test:
The tank shall be subjected to air pressure of 80Kpa above atmosphere for 30 minutes and vacuum of 250 iilni. of
mercury up to 200KVA & 500 mm. of mercury for ratirig above 200KVA for 30 minutes. Th9tpermanent deflection

J,
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Le ng.th.O.f.P_I.ate                                                    De fl ecLio n_ f_Q.I.-lftiflgLu_p _t_a_2_O_0_K~y.A.

Up  I:o 750mm                                                                              5111m
751nim tol250mm                                                           6.5mm

lf required,  the  manufactiirers should siibmil pressure test certificates  for the transformer tanks  al-least  foi. (Jiie
Tanl{  for each  bat-ch  eitliei-conducted  by their rabi-ica(ors  oi-by themselves. Traiisformer I.aiiks should l]e douhlc

welded electrically as pei. the specification.

b)  Rout.ine Test:

IX.

The  transformei-  lalik  witli  welded/bolted  cover  shall  be  tested  at  a  pressure  or  35   [{l'a  above  atmosphere

pressui-e maiiitaiiied iiiside the tank foi-10 mins. There should be no leakage in any part.

Oil Leakage Test:
The  assenibled   transfoi-mei-  with  all   fitliiigs  incliidiiig  the  b`ishing  ill   position  shall  be  lested  al  a   pi-essiire
eciuivalent to  twice t:he  normal head  measured al the base of tlie tank for 8 hr. There should be no leakage cit-:iny

point.

The  maiiiil-acliirer shoiilcl  submit pressiire  tes\  eel-lirii`ale for tlie transformers  lanks al le;isl I.or each batch  cilht-`i.
colicliictecl  by  them  {H  l)y  t.heir  I-abricalors,  I-or  which  order  is  placed  wit:h  them  and  tht   Higes  (both  insicle  alit-l`
oiitsicle)  of the ti-aiisl.()I-iiiei-t.aiiks shoiild bt` tlo`ible weldecl electrically and sci-upulously ;is  per the specification.

The  magnet:ic core shall be built of low loss `silicoii st.eel, cold  rolled grain oriented steel. The t.ransformer shall 1„
of stack core type.
The   materials   `ised   I-oi.  insulatilig  the  slieels,  shall   have  high   inter-la.mination   resistance  aiid.riist  inhibitiiig

propert.y.  It shall  nol-l)e de.ieriorated by ageiiig from  hottest opErating temperature and  clamped pressiire of lhr
core  and  shall  iiol disjnl-egrale  due  lo  mechailical  modes  of col.e vibration.  It shall  iiol have  t.he least  lendem:y  1o
absorb  moisture oi. t.o  react wit.11  the cliss.olvetl  parlicles in  the insiilating oil  lhiis accelei`,„ . i`g sliidge  ``ormalion.

The assembled  core shall  be securely clamped  jii  t.lie lines and  ill the uni[.orm press`H-: so.as to  minimise the  iioi`se
from the core.
The  core-clamping plate shall be  provlded wit.h  li``ting  eyes  for the purposes of tanking and uii-taiiking the a{:live

parts of lhe transfor.mer. The whole core shall be electrically connected by copper sr.rip or adequate section lo the
core  frame  al  two  sei)ai`ale  poiills  for-beHlg  eveiit`ially  earlhed  through  the  lank  to  drain          off  eleclroslatit:

pote]itia]  that may be built up.
v.                Core  base  and  top  ancl  bottom  ot`yoke  shall  be  s`ipporled  with  MS  Channel  ol`proper.``ize  aiicl  pro[)erly  l}ollt`(1

together for stack tyi)e core.
vi.              The siipport-ing  framework  of t:he  c{)r,es  sh;-Ill  lie  so  designed  so  as  lo  avoid  tlie  presence  ijl  i}ockels which  wo`iltl

prevent  complet.e empl.yiiig of the  tank through  lhe (lrain viilve oi` caiise trapping of air dill-ing   filliiig..
vii.              Adeq`iate   provision   sliall   made   lo   I)revent   in()vement.   of  the   core   and   winding   relative   to   the   taiilf   diH.ing

lransporl or inslall:jlion  or while in service.

Viii.               The cores shall  con`-orm  lo:
ls:3024                                              Electrical  sheet  sleel

ls:64-9                                                   Metliod orlest  s(eel   shot:I

ix.               The  maximiHii  lliix  clensily  ill  ally  part  ol.the  col-e  anc]  yoke  al  normal  vollage  &  rrequeiH`v  shall  be  such  th;it  th{`
flux  deiisily  with  +12.5%  combined  volt.age  and  frequency  variation  from  rated  vollagt`  &  freqiiency  does  iiot
exceed  1.9 Tesla.

15.

P&E  Distn,

The  No  I,oad  Ciirrent  at:  rated voltage aiid  freq`iency shall  not exceed  3%  of the  full  load  curreiit and  at  112.5%
combined variation 'of voltage & frequency the no load current shall not exceed 6% of full load ci;rrenl.
Successful  bidder  will  offer  for  core  for  iiispectjon  and/or  approval  by  the  purchase  during  the  manti`-acluring
stage. The  manufaclurer's  call  notice  for the  piirpose  should  be  accompanied  with  the  following  documents  iis

proof r.owards the use of prime core materials:
(i)      Invoiceofsupplier`
(ii)     Mil}'s Test.  certificat.e

(iii)    Pacl{ill8 lisl

(iv)   Bill  of  Landilig

(v)     Bill  ofelitry certificate lo cus[oiiis.                                                                                                                                                     .
Core   materials   shall   be   procured   eilhel-   from    core   manufacturer   or   through   tlie   accredited   markeLHig
organisation of repute.

WINDING:

The  winding  shall   l)e   iiiade  of  papei.   His`ilated   {:tji``iniio`is  and  smooth   elecl-rolytic  copi`(`I.  coiiductoi.  &  sliall   lit-`

provided with  lhe  reqiiisit.e  iiumber of Coils and shall be clesigiied lo withstand  the electromet:haiiical st:ress e,xei.i(-`(I
ulider shoi-I. circuit. conditiolis as per lss:2026(Part 5).  Foil winding will not be acceptable.

Class  "A"  insulation  shall  be  used.  Papei.  insiilation  sllall  be  dr}J  and  free  from  punctures  ancl  other  clefecls.  Solid
Insulation shall be  of best quality. Wot)den support,  if used, shall be seasoned and  compatible with  traiisformer ()il.

made  available  by  tlie
=ii`:==--::::---}T-.
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during Inspection & Testing.
TheinsulationlevelofthewindingsshaHbeasfollowsasperPart-lHofls:2026

yQRE                      ±perdsil£Q±±agrJJ±±Lpfa±s}
415V

33000 V
17  0                                   -`.

Thewaveshapeoftheimpulsevoltageshouldbechoppedontah

16.

shall be a,s follows:

Short Duration

Thewindingshallbesodesignedtoreducetoaminimumtheou.tofbalanceforcesiiithetransformer(ataHvoltage
raling).TheinsulationofbotliH.V&L.Vwindingshallbepaperinsulation.EpoxydottedcraflpaperinsiilattonshaH

Th{`windingshallalsobesodesignedsuchlhatancoilassembliesofidenticalvoltage&KVAratingshaHbe
be used.

InleL.chaiigeableandrepairingorthewLndiiigcanbemadereadilywitlioutspecialequipnients.Theniinimutii1"or
coils of H.V. winding shall be 8(Eight). i

(1)Thewindingsandconnectionsofalltr.ansformersshallbebracedtowithstandshockswhichmayoccurdunng
BLRAflH±

transportorduetoswitching/shortcircuitandothertransientconditionsduringservice.

(2)Coilclampirigrings,if provided,shallbeofsteelorofsuitableinsulatingmaterial.Axiallylaminatedmaterial
other than bakelised paper shall not be used.

E=

T¥T[eN3:gdGinAgNs%aci:bNes=sRs¥:]Tbti%g:onthecoreco_axia||yformagneiicbalanceandsymmetricallyforelectricalbalance
Liberal  ducts  shall  be  provided  for  oil  circulation  and  lovyering  hot  spot  temperature  in  the  winding.  Spacers,
wedgesshallberobust&hardinsulationsarefittedinlhewindinglhattheywiHneithermove,norpermilany
relativemovementofanypartofthewindingduringnormalserviceandunderaterminalshortcircuit,without
causingmechanicalinjurytoanyinsulationinthewinding.

1:`l\eslacksQfwiiidi[igsshaureceLveadequaleshL-inkagelrealmenlberorerinalassembly.Ad}uslab]edevicesshaH
beprovidedfortakingupanypossibleshrinkageofcoilsinservice.

2.ThecoLlclampingarrangementandthefinisheddimensionsofaliyoilductshaHbesuchas"wMnotimpede
free-circulation of oil through the ducts.

3   All  spacers,  Axial  wedges/runners   used  »i  windiiigs  shall  be   made  of  pre-compressed  pressboard  -sohcL,
conformingto831oflEC641-3-2.IncaseH.VcoilallspacersshaHbeproperlyshearedaiiddovetailpunched
toensureproperlocking.Allaxialwedges/runnersshallbeproperlymilledtodovetailshapesothattheypass
'chroughthedesiredspacersfreely.Insulationshearmg,culting,millingandpunchingoperationsshaHbecarried

{iutinsuchaway,thatthereshouldnotbealiyburrandclimatipnalvariations.

Allbushingsshallconformtotherequirementsoflateslrevisionofls:3347andolherretevanlstandards.Bushingsmiist
EHSHus
bewellprocessed,homogeneousandfreefromcavitiesandotherflaws.GlazingmustbeiHiLformincolourandfreefroni

Thebushingrods&,andnutsshallbemadeofbrassmmalerial12mmdiamelerforbolhHTandLTbushings.The
blisters, burns and other defects.

bushingsshallbL6shaubefixedtothetransformeronsidewilhstraightpocketsandLnlhesaine.plaHioronlhetopcovet-
topcoverfortransformersabove100KVA.Fortransformersof100KVAandbelowlhebushingcanbemountedonpipes
Thetesls`isperls2099andls7321shallbeconductedonlhebushings.
TheBushlngscanbeofporcelain/epoxymaterial.PolymerlnsulatorbushlngsconformingtorelevantlECcanalsobeused
For33KV,36KVclassbushingsshallbeusedandfor11l{V,175KVclassbushingandror0.415KV,"KVclassbitshtng

Dtmensionsofbushingsofthevoltageclassshallconformtothestaiidardsspecified.ArcingliornsshaHbeprovideclonHV
shall be used.

LlghtninglmpulsevoltageofHVbushingshallbe170KVPclndshorlduralionPowerfrequencyvoltageshaHbe70I(V
bushings.

(RMS).The LvbushingshalHiave shortduration powerfrequencyvollageshall be 3 KV(RMS)             .+
Tbemiiii!ii`micreepagedistanceof33KVbushingsshouldbe900nini.
TheBushingsshallbeof[.eputedmake.TheBushingmanufacturershallhavecredeiilialofsupplyofBushingsandhave
testing facility for bushing.
Theminimumphasj±j±LPEri±±P±£P±±±B99IJ±£P£±±±±!±±±8

Voltage
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I,.
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Pliase  I.o-Phase

255 in;||

Clearance

mm for DTR up to 25 KVA and 85 mm.
beyond 25  KVA.

_  _ _ .___.`  __J ....-.- ` ..---.---.------.------.--.----- _`-.

Phase to  Eal.lil
___    _                                                     _   _           ___

140 mm.
--         _  -----         _    --

40 mm.

and phase to earth clea_r_a.nce. in air in case of Cable End Box_ . -__ _ ---.----------   __ _ _

I-

The minimiim phase to phase
Voltage

-3-3  I(.V--_-_.

11-Itv

LV

Phase to Phase
-.  `3~5-d-Ii-Till -.--

130 mm

45  ,1,,1,.

Clearance

The  Lighlniiig Impulse Vo}lage level and Arciiig liorii Gap shall be as follows:
_    _._._.  .  ._  .-.-- ` -.---.-.----....--.-------- _

Voltage__3TI(V

llKVIE

Lightniiig Impulse Voltage Level_\,-_------=-....--------------.--------__-
170  KVp

•__--------..-------.--.---------.-----.-_

95 Kvl'
NA

Phase to Earth-.-.ZZ5-mlli:--_
-   -  8--5--,iiiir..--

_----._.I,.----.--.--_

20 mm.

Arcing Horn Gap
220 mm.
E6_ir

s]iall be as follows:

17.

18.

19.

=,  P&E  Dist

ELpcHANGE!_`.zTAp_Iiz±n!£±±-
The OFF load  lap changiiig shaH be effected by an external 3 phase gang aperaled tap changing switch. Tlle gperating sliaf`
sliaH  be brouglil out  of the  tank and  provided  with haild  wheel  so  that il can  be  operated at standing height from  pliiith
level and  be easily accessible. The tap  position should  correspond  to the voltage variation of (+)5%  to  (-) 71/7.% ill step ol.
2.5% at HV side with its normal position at 3.

A  visual  tap  position  indicator shall be  provided  near  the  operating handle  and  provision  shaH  be  made  to. pad  lock  the
haiidle  in  each  t-ap  position.  The  locking  arrangement  shall  be  such  that  pad  lock  cannot  be  ii:{;erted  `mless  I-eq`iii`ed
cont.act.s correspoiiding to the lap positions are correctly connected with full co,ntact pressure.
All coiitacts of the tapping shall be silver plated and held ill position under strong contact pressure.
Taps  shaH  be  provided  on  high  voltage  windiiigs.  At each  lap  positions,  rated  output shan  be  available within  allowable
range of voltage variations. The lap positioii marking should increase in clockwise direction and there should be a stoppei`
lil  between  maxiiiiuni  position  i.e.1  and  minimum  positioti  i.e.  6.Tlie  tap  position  marking should be suctl  that they  "
easily visible and permanent.

£QLO_I__,INGARRANGEM_EEI±
I.                Tlie lraiisformer slia]l  be siiitable I-or loaditig or l00% contituioiis  maximinii  rating wilH)NAN' cooling witl")i"

exceeding tlie thermal limit at all  t-.ap  positioiis.

"              ::i:s::;]['[TTsgr°or;TTae rsesr|::' :fe sf::t:rdat:I:I,Trcr:,t:Ill.do:re,::::,tc'ac,a'tL:;::: nogr t:`bpersesbseendt sat'::I #eedasts°e];ta:Ill; ::.r::::a::I::

elliptical oil channels, wielded at their t.op and bottom to tlie tank.
I I I             ::T]eeeacl,:,°aiir:lc:::Ci }i:oLt:I:;lL::I:S:lir::i;:}tfbre:t:::ar;r:lal::liTS::::ai;;:::(tl:edR¥:l)I:;pa:itt:eflt]apo:i: :::LIH::fL:jib¥a%]:t;:i:rti:Tt:O::: ;t:et: C5j;t ::i]:Tl :i:Ill::l:

part. of the  tr{ansfonner in service. The elliptical  tubes  or elliptical  oil  channels  of pre.+ion  steel  plate. at least  ("
|8SWG  (orl.25mmthickness).                                                                                                                                    `     .    `                  .,  ,__,____  I..._.``-\,  `~  '  '  `-1` ---- ___-_                                       ,

The  radiator on  the upper side should be placed beneath  the LV bushing pocket so that due to oil leakage  I-rom
the gaskets of LV bushing oil level does not in any way go below the upper side of top radiator header and in tlie

process effectiveness of the radiators for cooling is not lost.
The  manuf-acture  will  have  to  provide  iliformation  regarding  wall  surface  area  of taiik  radiator  cooling  t:ube`i
separately as part or the guaranteedotechnical particulars,

:;i;`si:|e`ai:i`ilg~{IS-95-54)                               cE§\)i+zis+itffi¢

-        i                            1.'',i   ~-`4    r\   ,
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SURFACE PREPERATION & PAINTING:
+

I                      -:-.E-NriE#uits, w|.tell applied  Hi a  iiortiiaH.uH coatrshaH be I-Tee froni  riins, sags, wrinl{1es, patchiness, brass ttl.lrl{S

or  ot}iei-del-ects.

2.     AH  pri[iiers sliaH  be weu  liiarked  iiilo  lhe su!-face, pcirlicularly  ill  areas where painting is evident aiid  the  rti-sl

priming  coat  shaH  be  applied  as  soon  as  possible  aft.er  cleailing. The  paint shall  be  applied  by  airless  spi.ay
accordiiig    to    iiianufacturer's    recommendation.    However,   where    ever   airless   spray    is    not   possible,
coliventioiial spray be  ilseci.

"      .            t.    :,reL:t[:ea:'o[:.Tt:L::Tt[,ns':]ai'e,f°wr:lil::,:gas[:adg,Woer`:;':EL:1,:: nbde:'tTh::I:lop,i:::i:,'naa]:I:,tte:i,:r°tr:{as[:'yr:,:I:::t]:iTg:''A,:b2e  th°r°``gh 'y
`'-`'``t"                                     .                            cleaiieci  ui  I usi, siclit
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i `    2     SteelsiH.fac:s#*,,ll be
I              i.-                                                                   `

t h 'g-                  rf
•`bjfas..,+,p\t.fi

by sliol blast-cleaning{IS  9954).
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•   3.       Chipping,  scraping,  and  steel  wire  brushing  using  manual  or  power  driven  lools  can  iiot  remove  firmly

adherent mill-scales. This method shall only be used where blast cleaning is impractical.
Protective coatingi
As soon as all items have been cleaned and within four hours of Subsequent drying,.I.hey shall be given silitable
antj corrosion protection.
Following are the types of paint which in.a.y be suitably used for the items to be to be painted at shop and stipply
of matching paint to site.
a)    Hot oil resistant (Prooo or varnish paint for inn;r surface  .
b)   For external siirfaces one coat of thermo set.ting powder paiiit or one coat of epoxy primer followed by two

coats of synthetic enamel/.polyurethane base paint. These paints can be either air drying or stoving.
i)    All nuts and bolts used  in the transformer for external fittings shall be painted with body paint.

Painting Procedure:
1.        All prepared steel surfaces should be painted before visible re-riisting occurs or within 4 hoiirs, whichevel.

is  sooner.  Chemical  treated  steel  surfaces  shall  be  primed  as  soon  as  the  surface  is  dry  and  while  the
surface is still warm.

2.        Where  the  quality offilms  impaired by excess  film  thickness  (Wrinkle,  mud  cracking or general softness)
EI

the supplier shall  remove the unsatisfactory paint coatiiig and apply another coating. As a general  rille, the
dry film thickness should not exceed the specified minimum dry film thickiiess by more than 25%.

L)amaged paiiitwork:
Any damage occu[-ring to any part of a  painting scheme shall be  made good  to  the same standard  of corrosion

protection and appearance as tliat was originally applied.
Dry Film thickness:
1.    To the maximum extent practicable the coats shall be applied as acontinuous film of uniform Thickness aiicl

free from  pours. Overspray, skips, runs, sags, and drips should be avoided. The different.coats  may ol-may
not be of Same  colour.

2.    Each   coat   of   paint   shall   be   allowed   to   harden   before   the   next   is   applied   as   per   manufacturer's
recommendation.

3.    Particular attention must be paid to full film thickness at the  edges.
4.    The requirement for dry film thickness (DFT) of paint and the materials to be i.ised shall be as given below:

Sl.  No. Paint Area to be
Type painted

1 Thermosetl-ing Power Paint lnsia_e_.___
I.

'2
LiquidPaint a. Epoxy(Primer) Outside

b. Polyurethane(finisli coat) OTF_
c.  Hot oil resistant paint/Varnish Inside

Test for painted surface:

Total dry film
l-liickness,

min(Microns)

30
60

25 each

____--Hm____.

The painted surface shall be tested for paint thickness.
The painted surface shall pass the cross hatch adhesion test and impact test as acceptaiice test ancl sall

spray test and hardness test. as type test as per ASTM  standard.
Note: The paint wok shall also come under the coverage of guarantee period of-the equipment.

20.            TEST & INspEciroN tAs PER ls: 11_80.{pART_-I]_:2_a_1_4_
All transformers shall be subjected to Routine test at the manufacturer's works. One transformer of each offered lot will
be tested for Temperature rise test at lowest tap position.
The following tests are to be carried out:

01      -ROUTINETEST:
a
b

f-tt-.                                                             I

CE,  P&E  Distn.

Measurement of winding resistance at all tap positions.
Measurement orvoltage Ratio, polarity and phase relationship al all tap positiolis.
% lmpedailce voltage measurement al 750C & 50 Hz.
Measurement or No Load Loss al rated voltage & Freqiiency.
Measurement of Load losses at 75C at 100% Load and at 500/o load at Normal Tap. Measurement of Load losses
atlowestTap at l00% Load forTemperature rise test.                                                           `
Measurement of No load Ciirrelit at 100% and 112.50% rated voltage and no load loss.
Measurement of Insulation resistance.
Induced over voltage withstand test.
Separal-e source voltage withstand test.
Temperature  Rise  Test  is  also  to  be  conducted  at  lowest  tap  on  one  [ransI-ormer

cE,di':`*in'+l*__®Si.at_¥`RE"``

ACE,  Project-Ill       ACE,P&E Distn.
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lt         \li`htilaiicc  cut-re[il   T}ie  iiiaxiiiiilm  vc`l\ip  t)'`  iiill)alrlnce  ciu-retlt  Ill  lransforilier  shaH  ilol  exceed  2%  o[-fiill  loii(I

ciiri-e= lit  as  pei-Cr3lp  I-oi-t-ransfoI-iiier.

I          :,`.a.g[',`[:J`\[tLS:I:8p::"[t;"L`Lt;tor(C]pr::L_V[:[idg98et)&c,(r;;ll:fllcy  &  112 5  %  Of ralecI  Voltage  &  freqite[icy shoit|d  not  excee(I

ni.      Pi`ess-iH.eTesl.  As  pei-Clause no.21.5 of ls  1180  (Part-1)  2014

ii.       ()it  leakageTes[:  As I)erclause Ilo. 21.5 ol`I..S  1180  (Part-1)  2014

Note:Tol-acilitaletesling,ari.angemeiilshouldbemadeforcarryingoutHealRuntestsforatleasttwolransl-ormers
simiillaiieously.

02                .|ir:dEdTii::.io the I-ouioie tests, the following type iesis, are to be carried outatcpRl/ NABLAccredited third parly

Laboi-atoryoranyothei-GovtrecognizedTeslliouseTi-ansformersforsuclitestsaretobemanufactiiredasperrelevai``
lechmcdl   specificalion   and   approved   drawiiig  and   sholild     be     offei.ed   for   preliminary   testing  like     rouline   and
temperature  rise  test  at  lowest  tap  position  prior  lo    type    lesls,    by    WBSEDCL's    testini],    `vHlg.    A[`ter  successli"
complelioiiol`prelHiimaryt.ests,lraiisformersmaybeseiilfol-lypelestsAftersuccessfulcompletionorTypetesls`he
traiisrormer win be sealed b.v WBSEDCL Test-.ing  Wiiig.

C:))i}T¥;:iT`s`,tt,>:t¥`;:,,:;:;3::*grt:t[:;s.:Y::{{:is`L:ed:I:dLs?L,e:S`:,L:°o::e::::°:':p:pL:C:L::d:`,atsca\:]eN[ociLN;(:)1:I(:i:fit8SoL(Lp8a::.Pt;r2t#42:ii:ewdveshaT)eoi

AH  11"}  related  t.osls  &  arrang{:iiienls  foI-condiictiiig  siich  lesls  are  t.o  be  borne  by  lhe  manufacturer.  The  Type  lc.sled

:|Taen::s°:~,;TeTLe[';,:L:I,y;eBa!:C;%¥|.:;:'t-.::lei:`a:.L['svoen°L:nDt|Dc'o#S{.EL%:tL6;I:::iTt:::io°t%::-,:at,C::I::fma:rt'::aT,::t`{tc,`°ef,t:TseL:1,::I;L`6actu'er`Tt

03.       The nianuf:]clurei-have lo subiiiit thermal calculatlon of-short circuilwithstand ability for 2 seconds and 3 seconds.
€

0 't       c t:;t:-i::'T: : |`vr,:h:tttTa:tedr„`eg; t`:]t. :]ha: Ltst]Td°ar,t`` :`grec,uL)I:eft?,ne:.:Ttt`:]tta I::iT\'eL:i,`ttattt:cfaiee]:Tf:ceLrsa:L; I:es[Losret : I rAc[L[` i :I:: t::.: I::,i:.:tt:::,rss :!``:t[`]yLJo:

wiiidiiigs  roi-2  seconds.

TlielemperaturemthewiiidingafteI-2secs,ol`overc`irrenlmuslnotexceed200oCforAland',7r`ni`CforCuwmdings.

ThelransformersotesleclshaHnotexhibitmorethan2percentvariationinpercentageaftertheshortcir€uittestfroni
theorigina]measuredvaluebeforetestingaccordingtoclause16.11.5.4ofIS:2026(Part-5).

05         I.NSPECTIQN:

lnspei"n&TesUngol-11":eqiHpmenl/materialsshallbesiibjecledtoroutme&otheracceplance
the  relevant. I.S.1180(Part-1)  of  2014.
WBSEDCL,reservestherigh`-tosendltsEngiileersifso,clesii-ed`ow`tliessmanufacturiiigprocec;.`
mat-ei.ials  o}-l`iliislied  prod``cls  found  lo  be  not  complying  with  requiremeill  of the  specificationI-I-                 1    t` _   __   L --L-

)            1`-1.1`-r.___-_    -

li)    The bolts coiinecting top c.over of the transformer with1    _  _   I__.-_.`J   .|t

test as per pi.ovisions ill

uid to reject eitlier I-aw
and  also  shall  have  the

I  I  Ill  |\,  I   ,,,, `,     \ ,.----  __

riglntoselectany/all]eqiiipiiientfromthelotofreredfoT`tests.

Themanufaclurei`shangiveatleastrift.een(15)daysadv-all,cc-.`I`^,ticeregarding\readinessofsuchlnspectionandtestmg
andshallsubimtlheselso(`worktestcertificatesofthematerials/equipmentofferedforlnspectionandtestingindicaling

probable date of lnspecttt)n and testing.
Tlie   siipplier   shall   arrange   aH   possible   faciltlies   i-ot-   such   [nspectioii   and   testing  at  any  time   dui.ing   tlie   course   {)[`
manufactui-ing, free of. cost.

The  transformer  may  be  staged  inspected  at  the  raclory  of  the  manuractu[.ei-.  The    manufailiiier    shaH    intimale  H`
advance  in  writing  [o  the  purchaser  about   the   stages  of  manufacture   &   subsequentreadiness ofth€ transformers
lo  enable  the  purchasei-to  carry  out  stage  inspection  &  final  inspection  and testingof the finished  transformers.

Thestageinspectionwillbecarriedoutatthediscretionofthepurchaserduringtheprocessofmanufactiiringofthe
transformers.Themanufacturel-neednotstoptheprocessofproductionbecauseoftheprogrammeofstageinspectioiio`-
lh€  Purchasei-.

Tlies[ageinspectioiiw"becarriedoutaltliediscrelionoflliepurcliasei.duringthept.ocessofmaiiufacturiiigorthe
traiisformers.Themanufactilrerneednotstoptheprocessot.productionbecauseofstageinspe{``HHofthePurchaser.

Whileof.ferforfinalinspectionamongotherpointsthefollowingpoiiitshouldinvariablybetakencareof:
I)      Na me plates Should P:_Tej.:.:£,(lil::,::d+r°]`:1:}::r::T}:I,:Sw°,ftt:ht:Tetr:aanns]:°art[ii::. two opposite corners are to be provlded Wlth

\  .    _   -_

seali,18

cE,!&,nfbq4Elq

I   I , +~    I-  +~  -  __     _   _

holes at their lower portions which would go beyoiid iiuts solt
VI}ire in these  holes

o1

:f¥`qi-'!.`:,-.?               _!``t J
pf&EB.ist``i.             cET``.5i-S`t`h.'.               cE`,IT&`C             CE,

i.I                     L=

i't''t``:i,i;\tlfy.
\-`:*rf.

CE,C&Thun

E' Distn.          SE,-P&E`P`i`st`fi

-r      ai:,     !r      i    ;i,`
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o6       Testcertificates:-

21.

22.

23.

24.

06.01     Seven  Copies  of Test  Certificates  i.r.o  offered  transfo.rmers  are  to  be  furnished  to  WBSEDCL  rot.  acceptatice
before issuance of instruct-ion for dispatch of the  equipment

BRIthmRIHIH  iElizREHmREEil

i)TheGeneraloutlinedrawinggivingdetailsofdimensionsoffittingsshouldbesubmittedforeachtypeoftraiisformel-
indicating there on physical centre line & position of centre of gravity.

ii)   Cross sectional drawing showing various parts including core coil assembly.
iii)Sketchesforratingplate,Netweiglitofcore&winding,tank,oil,totalweight,POno,propertycolumn&giiaranteec`

loss figiires.
iv)  The drawing of the property plate mentioning the items to be provided.
v)   Drawing for Marshalling Box along with the wiring diagram.

GuarantiJL`il   technical   Particulars   of  equipment   offered   as   per   Scheditle-A   sliould   be   subniitted   by  the   tenderet-s.
Performance guaranteed s`hall be based on Guaranteed Technical  particulai.s (G.T.P.).                                                                 i

QEEEiiQ_L4DL±C_IH
Each transformer shall be capable of carrying sustaitied overload as stated is ]S: 6600.

QELR__FLUXJEL
Over  fluxing  in  the  core  shan  be  limited  to  100/o  so  that the  flux  density  in the  core  does  not exceed  " Tesla  (19000
ine/sq. ",.).                                                                                               i
The maxiinum flux density in any part of the core under such condition shaH not exceed  19000 lines/sq. cm. On the basis
ofM4,M5&M6gradesasperls:601Part-2:1973(Specificationforsheetandformagneticcircuitsofelectricalapparal`isI

oriented steel).

25.           =¥hNes:i::}¥a]:I:e°:::ecLfied in |s: 335_ig8o and it shall free from moisture and have uniform quality throughout.

a.  Use of recycled oil is not acceptable.
C.  Oil sliau be filtered and [ested for breakdown voltage (BDV) and moistiire content before filling.
D.  The iH shall be filled under vacuum.
E.  The  design  of the  materials  and  processes  used  in  the  manufacture  of transformer, shall  be  such  as  to  reduce  to.    €i

minimum the risk of development of acidity in the  oil.
F.   The   transformer  oil   is   to   be   procured   from   reputed  manufacturer  only.   Durin+g   inspection   of  transformel'   the

maniifacturer wilt  have  to  submit the  complete  test report as  collected  from  the  oil  manitfacturer, whetiever asltecl,
failing which the transformer will not be  accepted.

G.   The manufacturer will have the facilil-y of the following test at their  works:
1.  Breai<down voltage
2.   A`-i(\ity test

3.   Moistitre coiltent test
4.   Resistivity test at 270C and al-900C

Note:Themanufacturerorthewillhavetosubmittheworkstestcertirical-esortheaboveteslofthesample.oroiluseclinlhe
transformer.

26.

29.

ACE,  P&CD

t

'AN]FE=Re¥a£LPEaft¥To¥'t¥]: AtFa¥Sf%:E¥rE£'irt:h  the  exception  of  the  individual  core  laminations,  core  bolts  and  associatecI

clanlpiilto,iilatesshallbemaintainedatsoniefixedpotentialandcoreshouldbeearthedatlwopoints.

Anything not covered by this specification will be as per relevant lss/ lEC  Specifications.
(

a4Q±±NTI±ngGARRA_NGAMEA!±
The  Mounting arrangement shall be as per clause no.14 of.IS  1180  (Part 1)  of ls2014 or latest amendment thereof. The
transformer  may also  be  placed  on  elevated  concrete base.  However the  centre  to  centre  distance  of holes  of the  base
chailnels to be used for fixing in pole struclure shall be 415 mrn withoiit any tolerance.

BAI±J±l{;_``..i DIAGRAM PLATE:                                                                                                                                                 `
2 9. 0 t      cAo :ant::tg[ oP:adt:a :reaa,:t[,n5et::: rdgart:uSp: evc::[teadgef nLth£ Le#vn; Ciavu ::]Srr°efn't: ptetr::n::::t, I:}p°efd : ,::e: LWo':'sC:, gs`',Trae',I `# :I,:`e:.:

naine,  serial  no.,  Voltages  at different Tap  positions  along with  HV  winding showing  the  tappings  etc.  are  lo  be

I & winding sh.ould

to be mentioiiecl.

¥-#i3cat;,`i
l-  . k;f,i..,\q5q

DE,DTD,.        AE,P&CD
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provided aloiig with the transformer.
I weight of finished l-raitsformer along with the untanking
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30.

29°4[]::tLdt|::i:::ff:gal:rdc:°oS,:SL;|teLD°T°R°^::::eds;::c:SLL:°E°(9h'c::,:L`(yBL°et:ea2to7f5[`;C}LL;:°(Baertn]Le)]T::.°2ttoe]d,'tsh°Lt}C"enTentto'ted

29.05      The Guaraliteecl values ofTemperatilre rise ortop oil &windingare to be mentioned.
29.06     "PropertyofwBSEDcl." isalso tobe mentioiied.
29.07      Tlie t.ransformershall also be markedwith standard iiiarkasperclaiise no.13.4ofls 1180 (Part 1)of2014.

?`,

MAXIMUMAI.I,OWABI_.ELO±€S__VAlj_U_ES__AND_%"_PEDA_N_£E±

Voltage Ratio Percentage
I_I.I_1_pe±an_ce

Total Loss at 50%
Loading in Watts

475.00

Total Loss at 100% Loadiiig
ln  Wat-I-s

1650.U()

Note: The Total  loss  figures  at 50  Hz and  at 750C at 50%  &  100%  loading as  noted  above shall  not exceed  7.50%  as  pei.
clause  no. 6.8.1.3 of IS  1180(Part-1) of 2014.

31.            :;eutTa:.=,Pst::.:[F::hf:jr:taj]si==:-t::=t:Targs=ranteed  tecitntca[  pat-ticu|ars  of  equipnient  offei-ed  as  per  schedltle.  Pet-I-Ortllatl{.e

guaraiitee shall be based  on giiaraliteed technical part.iculars.

32.          c:;:;::::=::::g::::::::=:::::::::::=::=:::::=:: eqiHpnieiit supplied  to vatious organization  shalHlave to be f`urnlshed  ill

`-riplicate aloiig with the teiider.                                                                                              +

33.        T¥iaiongwithbid,in supportorsupply,deljveryatconsigneestores (e.gcopyofp.O.,SRV,

Challan etc ) of identical type & rating transformer and also higher capacity with same voltage Ratio and type, to the Govl
&  Power Utilit.y, indicatiiig thereon  iiames of the Organization, quantity ordered, quantity suppliol  ,`long with the teilder.
Credentials foi-Purchase oi-ders shall be within last 3(three) financial years from the date of opening of bid (If opening
dale extended, the lst  meiitioned date for opening, shall be considered foi-submission of credential).

34.

35.

36.

37.

38.

T=:::::=:=:=:i::::::£==::E=i;;:i:===:=::::i:i::==clausesasperEnergyEfficiencyLevel-2specifiedmIS:1180(Parl-
1):2014,  copper  wound  100  KVA;  33/0.41,5  KV  transformer  from  the  Govt.  standard  test  Laboratories/G-ovt.  approved
laboratories/NABL accredited  tliird party laboratory shall be submitted along with the tender for all Type & Special  tests
mentioned in relevant clause of IS 1180 (Part 1) of 2014.

The biddel-should submit Test Report of Short circiiit Test and  Lightning Impulse voltage  {i`st report etc.  for the
rating they are offering along with  drawing conducted  fi-om  CPRI,  NABL accredited  laboratory of third  party
/Govt. approved laboratories carried out within Five years along with their offer having identical rating and type as
that  of the  lenderL.d  item  as  pro-requisites  mentioned  in  GCC,  failing  which  their  offer  may  not  be  technically
accepted.

Tlie type & special  test certi[`icates for an  I-atings shaH  Iiot be iiiore than 5 years old from the date opening of-the tendei`.

Deviations:-
All  deviatioiis  from  the specificalion shall be  recorded  in  the 'Deviation Sheet' with  reference to  I „pectiye Clauses  of tlie
specificat.ion  by  drawing4specification  for the  same.  Uilless deviations  are  recorded  ill.  the  deviation  sheet and  submittecl
with the offer, it will be takeii for granted that the offer is made in conformity with specification.

ifel_idityperi_Qdr

36.01  Validity period of the offer shall be reckoned from the next date of opening of tender providedit is technically
& commercially complete one. Otherwise, it will be counted from the date of receipt of complete information.

36.02 Anything ilot coveriiig by this specification, will be as per relevant CEA/  REC specifical iJiii & ISS/CBIP manual.
J,

STORE TESTING:
Store testing of supplied DTR at WBSEDCL/vendor store may be done at the discretion of WBSEDCL.

FITTINGS:-
The I-ollowing fittings shall be provided with the Traiisformers.
I::i)       :;n:i::i] t:]'i`t:ttn::::8:,:::s:-t;:ill:isrd:,l':n:5: ,:Pd::I:;:{::::¥]ret :I: i:;g:.sa: : :l,:ted:i: )1{Ocatl on wl tll in a rlw`i g o f ed rtl,i.i\ii g

)  :`    Pole / plint-ll mountmg  arrangement.
ti .`.Silica  gel breather.   .

``  ..-J.i.:+:
•',i'i,.1r-,,``£=,

T                                                                           ,           \`+ I.       `..

P&E  Distn.             CE,  Distn

-::-=--:T:::::---:,i-:i:i--
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i
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i?i+\nI
ACE,P&E  Distn.
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i::;:;';i:lysi:y:::¥ii;:*i:i¥iiitiii::i:ii:¥¥¥:::isi:::;¥iT::¥ii:i:i:ii:itit:ci::ie::d|t::i::e::tL:c:.:::u::tr::]r:::I:a:reL„gsotTtheconse]V`t.t
xvii)     Pocket forplacing oTl probe ontop cover.The pocketshould be placed on an elevated' base from top cover
xviii)   Thermometer pocket with suitable cap as near to the centre of the top cover aspossible.

;I:X}:     ::;:L:n:lfe:aLis:e:¥s:pu:8::S#L:I::::I;H:iiiL:s:tt:I:fg:a:n:#Y:e:e:nc:::ichh °LZ ReL ay an d the cons ervaior
xxii)     One thermometer pocket on  tank top cover placed as near to the centre of of core yoke as possible witli  siritable

threaded cap in addilion to the pocket for OTI
xxiii)    Oil level gauge in l-he conservator as specified.
xxiv)    Deliydrating Breather as specified lo be filled in the breather pipe of conservator.
xxv)     Terminal connectors atHV& Lvterminals as specified
xxvi)    Lifting handle for taiik top cover

39.

40.

Sis_ETCODIFICATION_tyLQ±

Asset codification no. for the ordered quantity shall be comlpunicated to the supplier after placement or ordet..
Necessary Engrave/Embossing (cold punch) shall be done on the main tank with 28 no font size and DTR nami`
anddiato,I.nmplatewithfontsi7.cnotless`thanthatusedforlnarkingKVAratingofthcDTR.

]f cold  punch  on  the  tank  is  not possible  then  separate  property  plate(details  marking  of th.c  plate  shall  bL`
submittedwiththetransformcrdrawingforapproval)shallbewelded[othetankwithtlicfollow]ngdctails:-

1.      Ratings:
2.      Manufacturer's  sl.No.:
3.     Manufacturer's  Name:
4.       P.O.NO.:
5.     Month/Year of Manufacturing:
6.      Guaranteedfor5Years
7.      Property of                 : WBsl.:I)CL

8      ¥g::rEgn¥to:£e:fcj,eT:mcwg[:r:yp(eo'|,2:a£Si;,I:tart:lil; ;:n:uo#:e:rr|:-:I::°¥fb2e°r: 4a.s a I I o tte d by th e p u rch a`se r)

§;t:jr:%[;t:§§E[7:i:,:fo:,:¥§::¥±L:¥:;5[e;::rr:;tn¢;:;]0:¥y=C=:ao¥:::n:F]a::b:eLep=\r:I;t;:I:uanndT:[e:::tbc
\

1HT±NG_EQI±IPJ±4IENI:£E±

KV Meter for 33 KV system
Volt Meter (0-1000V)
Mill-Ammeter for leakage current(0-100ma)
PowerAnalyzerofreputedMake(Shoulddisplay3-Phcurrent,voltage,wattandZ3-a]Power).
Meggar -2.5 KV
Thermometer (Preferably Digital): 0-1000C
TTR Meter
WindingRcsistanceMeasurement(PreferablyELTELorreputedmakc)
DigitalMultimeterto.measurL.magnetizingcurrent&cor..balanceofllKVsystcm.t

Clamp on Ammeter(0-300A)
Instrumentformeasuringthethicknessofcliffercntlayersofpainting.
Instrument/EquipmentsrequiredfortestingofpaintingasperIS1180(Pclrt1)of2014.
Equipm.entforpressuretest.asperClauseno.21.5ofls1180(Part-1}20,14~ .,.,             L__ __L _ _ ..__ rt^...`n  nn   ?1   E=  f`f ]q  1 1 Rn  rprlrt-1]  2014
EquipmeritforOilleakagL.test;sperClaus`eno.21.5ofls1180(Part-1}
b`+u[EJrLII,lui  JLvi   I+A  `._`,__  _   ___

.-             _ fL____f,___.Jn-A:IJLJIWJLt,lL,,++ ,.-- __     _                               -

Test set for measuring Breakdowin voltage of transformer oil.
Tes`tkitformeasurementofacidityoftransformeroil..

f,t:ra!iLs£&rpT`,9':

-j

Test

ACE,  p&cD      ACE,c:;kein;'rfeu:h;.;`::iT;¥:;'+:-``

IT&Crii?C

ACE,  Project-Ill
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xviii}      Testsetformeasurementofrcsistivityat270Cand at900C.
Al,I.  THE   ABOVE   TESTING   EQUIPMENTS  SHALI,   BF,  AVAILABLE   IN   THE  TESTING   LAB   AND   SHOULD   81.:
CALIBRATEI) FROM  NABL ACCRIDIATED LA130RATORY
COPY  OF  CAI,IBRATI0N  CERTIFICATI.:S  AS`  PER  GCC  Cl,AUSE  NO.8  SH.ALL  BE  AVAILABIjF,  WITH  THE  BIDI)I.:R
AS ANS WH13N REQUIRED.

•,,

X

!.'

P&E  Distn.

:,  P&CD

-ii::tt-i-.;::-`i                .i¥rf,v ,,,.-:1:,-T\(-,"

CE,  Distn.              CE,  IT&C
1
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'1\ rii]c
ACE,  Project-Ill
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SCHEDULE 0F GUAIIANTEED TECHNICAL PARTICULARS
SCHEDULE-A

(As ®p-er clause Ilo.22 of the Specifical-ion)
(To be fiirnished and signed by the tenderer)

Item Size :100  KVA; 33/0.415 KV Stn Service DTR
I       sl.No.1

Particulai-s

Name of the manufacturer

2 Country of origin I
2(a) Wliether the manufacturer has the BIS certification for

\

manul;ii.liiring the item offered?

If yes, Energy efficiency level for which BIS certification is
submitted?

2(b) Whether the manufacturer has uploaded Type, Special & other

._------.-.---------.-`---_..-

test reports required for BIS certification for manufacturing
the item offered?

3 Applicable standard
T---

4 Maximuiii continuous rating in KVA

5 No load voltage ratio (In KV/KV) t,,

6 Rated frequency (in HZ)

7 Number of phases

8 Type o!  Cooling

9 Connections

(i) H.V. Winding

10

(ii)  L.V. Winding

Vectoi    :\'inbol

11', (i) Temperature also under normal operation condition above
ambient temperature

(a) Top oil  (in  De`g.C.) tG

(b) Wind.ing (in Deg.C)
------. --------.--.---.~ __ ---` . -` ` -`

(ii) Maxiinum hot spot temperature of winding (in Deg.C) •--._-------------------`-_-`--

12 Magnetising current referred to H.V. at rated frequency

(a) At 90% rated voltage (in Amps)
+

(b) At 100% rated voltage (in Amps) _---------.-~-`--_`-``

6=##g#RE __ii`{`,:a,--     |trtyf ::i.givI

CE,  P&E Distn.             CE,  Distn.              C-E,  IT&C\

ACE,  P&CD                                                         '      ACE,  PACE,P&CD         AC ACE,  Project-Ill

fair-£ftr'L,3'
TDACE,\

sjfa~€S`\:.ut  DE,DTD,      AE,p\&.cD

•\4`\ft\{l"
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I---i=
(c) At 112.5% rated voltage (in Amps)Powerfactorofmagnetisiligcurrentat 100% rated voltage &

frequency
-1-+,\1--,----..-.~-----.---_-__                                        >

14 No lo.ad curreiit at rated voltage and rated frequei3cy (in Amps)

15I No load loss in watt at i`ated frequency & voltage

16 Load loss in Watt at 75 Deg C. At rated oiitput and frequency
at 100% loading & at 50% loading in watt

17 Total Loss at 50  Hz & 750C at 1000/o Loading in Watt

18 Total  Loss at 50 Hz & 75°C at 50% Loading in Watt
+

19 Percentage Regulation at i-ul] load at 75 Deg.C.

20

(a) At uiiity power factor

(b) At 0.8 power factoi-lagging

Efi;=i=i==T:s at 75 Deg.C. (ill percentage) ::`

(a) At i-ull  load
_--. -----.------.---..--.----.. -----.`---.---.---. --.-----_-_--._ ` --.--.  --. --.. ` . -` --  _ -

(i) At unity power factor

(b) At 3/4 full load

(i) At unity power factor

(ii) At 0.8 powei-factor lagging
+

(c ) At 1/2 full load
-

(i) At Unity power fact.or

21`____--

(ii) At 0.8 Powc:I-factor lagging

Impedance voltage on rated kvA base at rated current and

-f[-equency at 75  Deg.C (in percentage)

22123 (a)Resistance voltage at rated current and frequency at 75
Deg.C (in percentage)     "

(b)  Reactance voltage at rated current and frequency a[ 75 Deg.C

_
(in percentage)

Resistance a[ LI.V. base at 75  Deg.C

J,L

(d)  HV (between lines)   (ohms)

b)  LV (between lines) (ohms)

24 Reactance at H.V. base at 50 c/s

t=iiE

EEEEEEEa;,i?tiji`{ct;i
=E  ,  P&E  Distn.             CE,  Distn.              CE,  IT&C

ACE,  p&cD       ACE,coin-:.{:`pif':.-:
RE.:_CD  `cR3£::::

f,,;       a.,      .           i.          i

!.   .¥.     '

ACE,  DTD

lS   -,                 ,",i,^fa£_                          i-`.h-,,`Si\1\fi*,,"

ACE,  Project-Ill                ACE,P&F  nistn.     ``S.E,  P&E~` sErfe€BT\€qu    DE,DTD,       AE,p&cD
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I!!

25 Withstand time without injury for three phase dead' short circuit `,

.,

at teriH i Hill  (in seconds):

of,,f.}.1iiP,

26 Short time current rating for short circuit with duration----__-_(a)H.V.Winding(inKAmps)r.(b)L.V.Winding(inKAmps)

(c ) Duration in seconds)
27 Permissible over loading with time at max amb. temp

1

a) 125`/'d load after running with 500/o load with steady temp
ri`se. (hrs.)

b)  125% load after runniiig with 100% load with steady temp
rise. (hrs.)

28 Core : _
(i) Type :

(ii) At 112.5% rated voltage at 50 HZ (in line/sq   cm) t

(iii) Thickness of Stamping±ji±±P±H)(ivTypeofInsulationbet-weencore lamination(v)ApproximateareaofCrossSectionofCoreand yoke (in

sq.mm)(vi)Material of core clamping plate

(vii) Thickness of Core clamping plate (in mm)

(viii) Insulation of Core clamping plate
a

(ix) Describe local-ion/Method of Core grounding

29 Terminal Arrangement _
(i) high voltage

(ii) low Voltage

30 Positi\J`' Sequence lmpedaiice betweeii HV & LV winding on
rated KVA base at`rated ciirrent and rFequency at 75 Deg.C.
Winding temperature (in percent).ZeroSequenceImpedanceatreference temperal.ure of 75

31
Deg.C (in percent)

32 Details ofwindings :

(i) Type of Winding :

`,

a) High Voltage ;

b) Low Voltage \

edELff (ii) Ma`,Lerial of the windin,.g cgnductor                                                                ..
.. `'T_'.,isS%-thDEJDT[D7'/2o/!!/-.,...,.*-ry;3lsi!ii.`ri.

::::`..:-I       I

¥ifaistn`.&cD At

E,:kfhin`erfr'#i#:\n*~'{`.J  ACE, pro#T       Ag5:\&tE\ ::stn  `\S

'J ```.'\i``i?~,'..   .'Eipif:i
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___._-.--. - ------__.                   -~-.-.---.` ------__-_---------.---------..- `

+

._-__-----------`--_ I
_------------.`-`--,1----.--.`----.-_.----__.-------.--..-`.'--.-.--.----___-----.--.-_-`_-_-----_

_-----------.-_-
(a) High Voltage :              _--.------.-----.`-------------__ I
fty-±qu+Ip:li?g-eL---------------.::-------

I

(iii) Current densil-y of winding at rated KVA.    _---.-----------------.-
`_._`----.----.---------_1` `

(a) High Voltage (Amp per sq.cm)                     _---------- I

(b) Low vo i tage (A in p s pe r S q . cm )
._-1-_--.-.------------.-.-`-`_._-------------.----------`----``--(iv)Insulatingmaterialusedfor--,,

I

-------_(b)Lowvoltagewinding                                                . I

t                                 -------------.-. `-`
------_-

(v) Insulating material usecl between -
€

.-_-.----_33iI._-------

•    dino

b   L  wvoltagewindinoaiiclcore
®

( Ob --.-- ------___-------_-
-----.-----. ----

I ii su lati o n w i ths ta ii d res t Vol ta ges                 -_-----------.__(d)LightningImpulsewithstandtestvolCage(KVPeak)(ii)Powerfrequencywitlistandtestvoltage(inKV

t'

---i

_-----------------_`---
L-------I

rms for 1 mtn)                                                                             _._----.-------__---------------.-----.--.--------_-
(d)lnducedovervoltagewithstandtestvoltage(inKVrms)__----------.--.--------_-ii            ----.--- _---._\L---.-3-4---L_---35lL--Ii,36 Currentin thewindingatrated KVA       ~~_..~__

0(i)  Low vol Cage (i n Amps)

__-
t(ii)HighVoltage(inAmps)

_-------.-----._-_----------_
Voltage per turn (KV per turn)                           --I--

'..

^-_-+-i
I1iii-\ii+i,.f'?i\D

Ampere titrn

__----------------------------------.-_
i:             37 i:Niimberofturiisi                                                                ----._

.,L#

_----------..---`___+__-_--------------:-----,,?,!`.`.--IJ-`-`--,AACE,DTD

---__-__-.---------

i (i) Low Voltage:                                           -.__ . ------------         --- ------
._`_-.-.-.--.-..---.-<-. --.----___-.   . ----.--i---.-.--------

`. -.I

I•!,  (i i)  High Voltage

`   . i.`=`.•,t.:,!S-#S--,'iri3-rTO.--6TTab-pOTiifofrs,-rdiTBF6-rv6TEaFe~va~FTa-tiofi-&~NarTiialiTp

-

cEcalke::-.                                                                                                                                                                                                       ,                       ''..`. Er('`.s`E'.:\+\.

C``\|,,p&fl:,`b;sthi`n6strfeEfe:.'ft#DE,DT±D:,2O§t`AE,P&,I,.```-,.`P&E  Distn.E,P&CD A
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(iii) Applicable standard

CE

(iv) Insulation withstaild l-est voltage
---.-------- ==--------------..-.--------..--.-----.---..----- _-_'.-._-_-._

(d) Li{!1" iiing Impulse withstand lesl voltage (1.2 x 50

micro seconds (in KV Peak)

(b) Power frequency withstand test voltage (in KV for 1 min )
_             ----.--------------------.- _._ ---

(v) Creepage distance in air

(i) Tot.i!  (,n  mm)

(ii) Protected (in mm)

(vi) Minimum height of the busliing
_._ -.----------------.--------.-----.-    _--_   _--

Miniliiiiiii  clearance (in  mm)

._ .  _                --.,-.----------------------------------- =      -----.----.---.   I    ---- _===__`

Between live conductive part-s and live.conductive parts to
earthed structure

40

(ii)  L.\'.
•`..  _1 --.- ~~ .--. ` ----.-----.-.----.  ` -----.-    `--   _   `   -

Approximate weight of Transformer (in Kgs)
_--__   _       ------------.----- _` -_

(i) Core with clamping
__  __                                   ------  _=_          .._-

(ii) Coil with Insulation
_ ___     ------.------- __ __'. -

(iii) Cot.(` and winding

High Voltage Low Voltage

i  (iv) Tank and fitting with accessories iI

r,•-1\;`&P

L----

(v) Un-tanking weight

(vi) gil required for tile transformer
_-_----------------_

(vii) Total weight with Core, Winding, oil and fittings_-----.--------_
41 Details of Tank

- -

`\

• r_i\                e`. (.   Typeoftank

E  Distn.&CD AC

'..t . -----------.------------------_-_
\ucE,/;;€:;\;`-;; t`.;;fr`        c(:: Ui;7:t`:.Si: ;,+t,i,r                                                           \`ACE,Project-Ill ``.S

`.        .   -. ? .3E,.P&ELilf-:.I`-.\;

Ai:iq.,aL;.{+f--                     ..-,i,=,..,``i.:+`,,`bisth.\\

LuJft

Between                     Phcisc` to

Phases    ,                       Gr(7iintl

i.i,
ACE,lDT&:

\':-*-.,\i.!i,i,i

`\*  DE,DTD,       AE,P&CD
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(ii) Appl-oximate thickness ol` Sheet
(in nlm)

42

4.8

(a) Sides

(b) Bottom

(c `,` Cover
_---------.---------.----`-
(iii) Vacuum withstand capacity

(iv) Diiiiensioii of base channel (in mm x mm

-.-..--    ~---`

(i) Applicable standard

(ii) Total quality of oil (ill litres)
__-_

Appro,xinate overall Dimensions (in mm)

(a) Length

(c)  I-leighl
_------.-------------`-_
(d) MinimiHii height of hot.tom most
bottom of base chanr,el

_ .------------..-----...---. `_-`  --   -

inimum  clearance height for lifting tank___-------..i-.--.-----

pressure
t!±ticlli±lLfleE

A/hether they liave facility foi-Air
eake~g_g_r=?_s.t±!|_l..i|e~w_I.i_l]

hether they have facility for painting an
lh€: technical specification-_.----------------------------------_-

Marking : whether agreeable to

Punching of transformer Sl. No. on

Transformer Rating and Diagram
I

sset codification  number shall be

-._.------.------------_`._____

ist of. te`sting etiuipments available
b. of manufacturer in line with Cl.

CE  ,  P&F_  Distn.

ACE,  P&CD

I..,,,+t~-.-..----

_`_--.---1_------..-------_
__-------.`._--------.---..-----.-.-. ---.. -. -.-_

----'----------_-.__--------_I

__------.-----.-----`
1) _--------------.-.-.-----_-`_---------_---`                                     ---.----`

-_----------,.----.---.-.--,..,.-_

--..--``---_ ---,,-_------ -------.. -.-__-.----.------``__.----.-..-------_ ---
_-----_---

•-------

----_------.---------------------.----.--_
_-------.----.-----`--..`-nlbushiiigfrom_-------------...----.---_

cover  (in  mm)`._,..---------------.' - _-.---------------`--.---`

_1,-.--.-

a tesl ancl oil:ificat-io,ldtestinline witli
+-------I------ --_-----.-__----.---.-.---..--_

_.----.----__- _----•_----.-----._ItheTop  yoke.Iplatealongwithweldcdonthetr.

-- --.-. --_-inthetestingNo.40.00

_.._---.----
_---_---

Signature
Name
Designation
Company Seal
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