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WEST BENGAL STATE ELECTRICITY DISTRIBUTION COMPANY LIMITED. 
 
 
      TECHNICAL SPE CIFICATION  FOR 33 /0 .4KV,100  KV A ST ATI ON SERVICE TRANSFORM ER 

 
1 .  SCOPE :   

1 .1  Th is  spec i f i ca t ion  cove rs  des ign ,  manu factu re ,  assemb ly ,  tes t ing  a t  manufac tu re r ‟ s  works ,  
supp ly  and  de l i ve ry  o f  100 KVA,33/0 .4  KV,  S ta t ion  Se rv i ce  T rans fo rmer  fo r  e f f i c ien t  and  

t roub le  f ree  operat ion .  

 
1 .2  The  t rans fo rmer  cove red  by  th i s  spec i f i ca t ion  sha l l  be  comp le te  in  a l l  respect .  Any 

mate r ia l  o r  accesso r ie s  wh ich  may not  he re  spec i f i ca l l y  ment ioned  but  wh ich  i s  usua l  and  
necessa ry  fo r  sa t i s f ac to ry  and  t roub le  f ree  operat ion  and  main tenance  o f  the  t rans f o rme r ,  

sha l l  be  supp l ied  w i thout  any ex t ra  charge .  
 

2 .  LOCATION :  
The  t rans fo rmers  may be  ins ta l l ed  outdoor  anywhere  in  West  Benga l .  The  e levat ions  o f  the  

s i tes  above  mean sea l eve l  sha l l  no t  exceed  1000 met res .  

3 .  SYSTEM DETAILS  :  
The  33  kV  sys tems a re  non e f fec t i ve ly  ea r thed  th rough g round ing  t rans fo rmer  & 0 .4  KV 

sys tems  a re  e f fec t i ve l y  ea r thed  at  the  neu t ra l  po in ts  o f  the  s ta r  connected  secondary  
w ind ing  o f  the  t rans fo rmer .  

4 .  WEATHER CONDITIONS  :  
01 .  The  area  i s  a l so  sub jec t  to  heavy monsoon ra i ns ,  80  to  90% of  the  annua l  

p rec ip i ta t ion  be ing  in  the  month  o f  June  to  October .  
Max imum temperature  o f  a i r  in  shade          50  0  C  

M in imum tempera tu re  o f  a i r      4  0  C  

Max imum temperature  o f  a i r  in  sun    60  0  C  
Max imum Humid i t y               98% 

Average  number  o f  thunders to rm day pe r  annum        100 
Number  o f  months  o f  t rop i ca l  monsoon ra iny   

Cond i t ion  pe r  annum ( June  to  October)             4 .5  
Ave rage  ra in f a l l  pe r  annum      300 cm 

Max imum w ind  p ressu re       250  kg/m 2  

 

0.2  For  the  purpose  o f  th i s  spec i f i ca t ion  the  max imum da i l y  ave rage  amb ient  
tempera ture  sha l l  be  40  0  C  ave rage  ove r  24  hours  pe r iod .  

5 .  STANDARDS :  
01 .  Trans fo rmers  cove red  by  th i s  spec i f i ca t ion  sha l l ,  un less  o the rw ise  spec i f i ed  be  bu i l t  

to  confo rm to  the  la tes t  Ind i an  E lec t r i c i ty  Ru les ,  whereve r  app l i cab le  and  the  
requ i rements  o f  l a tes t  i s sue  o f  ISS:1180 and  ISS  2026,  CBIP  S tandards  and  o the r  

ISS(a l l  as  pe r  l a tes t  i s sues)  

02 .  In  the  event  o f  a  conf l i c t  be tween the  above  s tandard  and  the  spec i f i ca t ion  the  
la t te r  sha l l  gove rn .  

6 .  RATING AND GENERAL  DATA FOR DISTRIBUTION TRANSFORMER S :  
01 .  Core  Type ,  th ree  phase  o i l  immersed  s tep  down two w ind ing  d i s t r ibu t ion  

t rans fo rmers  fo r  ou tdoor  ins ta l l a t ion  w i th  weathe r  cond i t ion  as  s ta ted  above .  
02 .  Rat ing :  100 KVA  

03 .  Number  o f  phase  :  th ree  
04 .  Frequency :  T rans fo rmer  sha l l  be  su i tab le  fo r  cont i nuous  opera t ion  a t  the  ra ted  

output  and  a l so  w i th  vo l t age  va r ia t ion  o f  ±10% of  ra ted  vo l t age  and  a  f requency  

va r ia t ion  o f  +3% f rom no rmal  50  c/s  w i thout  exceed ing  the  spec i f i ed  tempera ture  
r i se .  

05 .  Type  o f  coo l ing  :  ONAN 
06.  Vo l tage  Ra t io  :  33/0 .4  KV at  no rmal  t ap  

07 .  Vecto r  g roup  re fe rence  :  Dyn.11 .   
7 .  CONNECTIONS  :  

The  p r imary  (HV)  w ind ing  sha l l  be  connected  in  de l ta  and  the  secondary  (L .V)  w in d ing  i n  
s ta r  w i th  vec to r  g roup  Dyn, 11 .The  neut ra l  o f  the  secondary  (LV )  w ind ing  sha l l  be  b rought  

out  to  a  sepa ra te  insu l a ted  te rmina l .  
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The  s i ze  (C ross  sec t i on)  o f  the  neu t ra l  connect ion  conduc to r s  and  j umpers  mus t  be  o f  

same s i ze  as  that  o f  the  phase  connect ing  conducto rs  and  jumpers  wh ich  sha l l  be  p roper ly  
suppor ted  and  insu l a ted .   

8 .  TEMPERATURE RISE  :  
For  w ind ing  55  0  C  (measured  by  res i s tance)  and  fo r  top  o i l  45  0  C  (measured  by  

the rmomete r)  when te s ted  in  accordance  w i th  c lause  4 .0  o f  I .S .2026 -1977 ( l a tes t )  P t - I I .  
9 .  Shor t  C i r cu i t  Impedance  :  4%  at  75  0  C ,  50HZ w i th  IS  to le rance  

                                               Temp.  r i se  w i l l  be  c0nducted  cor respond ing   
                                               to  loss  f igure  a t  lowest  t ap  pos i t ion   

10 .  TERMINAL ARRANGEMENT  :  

Bare  on  outdoor  porce la in  bush ings  fo r  outdoor  t ype  t rans fo rmers  as  pe r  ISS /CB IP 
spec i f i ca t ion  and  o the r  re levant  spec i f i ca t ion .  The  top  o f  the  bush ing  sha l l  be   immersed 

in  the  o i l  when the  o i l  l eve l  i s  a t  the  m in imum mark ing  o f  the  o i l  l eve l  gauge . The  bush ings  
rods  shou ld  be  locked  in  pos i t ion  so  tha t  tw is t ing  o f  l e ads  i s  avo ided  dur ing  t igh tn ing  o f  

nuts  o f  bush ing  rods .  H.T .  & L .T .  s tuds  are  to  be  made  o f  b rass  f o r  te rmina l  connect ions 
as  pe r  IS  1180 (Par t - I )  o f  1989.   

 
33  KV SIDE  

The  te rmina l s  sha l l  be  th rough outdoo r  type  bush ings  confo rming  to  IS -2009 and  p rov ided 

w i th  B i -meta l l i c  te rmina l  connec to r s  ( r ig id  type)  su i t ab le  fo r  “Panthe r”  ACSR condu c to r .   
Te rmina l  connec to rs  are  to  be  supp l ied  as  pe r  Techn i ca l  spec i f i ca t ion  o f  C lamps & 

Connec to rs .  
 

L .V .  S IDE  
Connec t ion  f rom t rans fo rmer  L .V .  te rmina l  t o  the  respect i ve  400 V  sw i tchgears  sha l l  be  

made  th rough th ree  phase  4  co re  cab le .   L .T .  te rmina l s  o f  t rans fo rmers  sha l l  be  b rought  
out  th rough  LV  bush ing  moun ted  on  s ide  wa l l  mounted  bush ings .   The  neut ra l  te rmina l  

sha l l  be  b rought  out  a long  w i th  the  L .V .  te rmina l s  th rough a  separate  bush ing  fo r  

connec t ion  to  the  respect i ve  sw i t chgears  neu t ra l  bus .  
11 .  LEADS :  

A l l  l eads  o f  the  w ind ings ,  connec t ion  o f  the  w ind ings  o r  the i r  w i res  to  one  anothe r  to  
te rmina l  bush ing  sha l l  be  p roper ly  insu la ted  and  cove red  w i th  insu la t ion  s leeves .  The  

so lde r ing  mate r i a l s  sha l l  have  h igher  me l t ing  temperature  above  300 0  C  and  p re fe rab l y  
above  400 0  C  fo r  be t te r  the rmal  endurance  and  mechan i ca l  s t reng th .  The  tendere r  sha l l  

spec i f i ca l l y  ment ion  the  method  and  mate r ia l s  to  be  used  by  them fo r  l ead  co nnec t ion .  
12 .  CONDUCTORS :        Copper   

13 .  Tank :  

01 .  Tank wa l l  mus t  be  fab r i ca ted  f rom tes ted  qua l i t y  o f  mi ld  s tee l  shee ts  o f  adequate  
th i ckness . I t  shou ld  be shaped  so  as  to  make  we ld ing to  a  min imum .  A l l  we ld ing  

sha l l  be  done  e lec t r i ca l l y  and  re l i eve d  o f  we ld ing  s t resses .  A l l  seams sha l l  be  
doub le  we lded  fo r  abso lu te  o i l  t i gh tness .  The  tank wa l l  sha l l  be  f o rmed by s t i f f ne r  

o f  s t ruc tu ra l  s tee l  fo r  genera l  r ig id i t y  and  to  dampen t rans fo rme r  no i se .  I t  sha l l  
a l so  w i ths tand  par t i a l  vacuum as  pe r  l a tes t  CB I P  manua l  aga ins t  s tandard  

a tmospher i c  p ressu re .  Max imum to le rance  on  the  negat ive  s ide  o f  the  s tee l  shee ts  
sha l l  be  0 .35  mm as  pe r  c l .8 .22 .  o f  IS -1852-  1985 (Spec i f i ca t ion  fo r  Ro l l i ng  and  

cut t ing  to le rances  fo r  ho t  ro l l ed  s tee l  p roduc ts . ) .  

Tank des ign  sha l l  be  such  that  the  core  and  w ind ing  assemb ly  can  be  tanked  o r  de -
tanked  f ree ly  and  eas i l y .  

Ins ide  wa l l  o f  the  tank and  the  M.S .Channe l  sha l l  be  pa in ted  w i th  va rn i sh  o r  w i th  
ho t  o i l  res i s tance  pa in t .  

Hor i zon ta l&Ver t i ca l  S t i f fne r  sha l l  be  cont inuous ly  we lded  on  the  tank wa l l .  
02 .  The  tank cove r  sha l l  be  bo l ted  on to  f l anged r im o f  the  tank w i th  a  weathe r  p roo f ,  

ho t , /co ld  o i l  res i s tance ,  res i l i en t  gaske t  in  be tween fo r  o i l  t i gh tness .  I f  the  gaske t  

i s  compress ib le ,  meta l l i c  s t r ips  sha l l  be  p rov i ded  to  p revent  ove r  compress ion  o f  the 
gaske t .  Bush ing  tu r re t s ,  cove rs  fo r  pocke t s  o f  the rmomete rs  and  o the r  dev i ces  sha l l  

be  des igned  to  p revent  any ing ress  o f  ra i n  wate r  in to  the  tank and  the  tank cove r  
as  a  who le  sha l l  shed  o f  a l l  ra in  wa te r .  The  tank  cove r  shou ld  have  downward  bent  
edges  on  a l l  s ides  so  tha t  the  gaske t  under  the  top  cove r  i s  p ro tec ted  f rom d i rec t  
exposure  to  weathe r .     
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Gaske t  u sed  be tween top  cove r  and  tank f l ange  sha l l  be  o f  neoprene  rubber i sed  

cork  shee t  and  sha l l  be  p rov ided  w i th  wate r  t igh t  compound be tween the  tank  
f l ange  and  the  gaske t .  

G . I .  nu ts ,  bo l t s ,  f l a t  washers ,  sp r i ng  washers  sha l l  be  used  and  su i t ab ly  space  to  
p ress  the  tank cove r .   

03 .    Bush ing  tu r re ts ,  access  ho le  cove rs ,  pocke ts  o f  the rmomete r s  sha l l   
        be  so  des igned  to  p revent  any ing ress  o r  co l l e c t ion  o f  wate r .  

04 .  Conse rva to r s  a long  w i th  S i l i c age l  b reathe rs  are  to  be  p rov ided  in the  t rans fo rme rs .  
The  conse rvato r  sha l l  be  l i be ra l l y  d imens ioned  such  tha t  w i th  the  lo west  amb ient  

tempera ture  and  no  load  on  the  t rans fo rmer ,  the  o i l  l eve l  sha l l  no t  recede  too  low 

and  w i th  the  h ighes t  amb ient  temperatu re  and  pe rmiss ib le  ove r load  on  the  
t rans fo rmer ,  the  o i l  w i l l  no t  sp i l l  i n to  the  b reathe r  p ipe  o r  to  the  ex te r io r  to  was te .  

The  conse rva to r  sha l l  be  p rov ided  w i th  o i l  leve l  ind i cato r  w i th  M in imum,  No rmal  &  
Max imum temperatu re  Mark ings .  The  ins ide  d iamete r  o f  the  p ipe  connect ing  the  

conse rva to r  to  the  ma in  tank  sha l l  be  <  25  to  50  mm and  i t  shou ld  be  p ro jec ted  
in to  the  conse rva to r  in  such  a  way tha t  i t s  end  i s  approx imate ly  20  mm above  the  

bo t tom o f  the  conse rvato r .  
Conse rva to r s  sha l l  no t  be  p rov ided  w i th  d ra i n  p lug .  F i l l i ng  ho le  w i th  cove r  sha l l  be  

p rov ided  as  usua l .  The  conse rva to r  p ipe  ho le  f i t ted  to  the  tank cove r  shou ld  be  

p rov ided  w i th  a  su i t ab le  s lan ted  p la te ,  i f  requ i red  so  that  wh i le  pour ing  o i l  i n to  the  
t rans fo rmer  th rough the  conse rvato r ,  o i l  does  no t  fa l l  d i rec t l y  on  the  w ind ing .  Care  

shou ld  be  taken so  tha t  f ree  o i l  f l ow  i s  no t  impeded .  Exp los ion  ven ts  fo r  
t r ans fo rmers  sha l l  a l so  be  we lded  on  the  cove r .  A i r  re lease  p lug  shou ld  be  p rov ided  

in  the  exp los ion  vent ,  and  in  tank cove r  to  re lease  any ent rapped  a i r .  
One  su i tab le  inspec t ion  ho le  w i th  cove r  o f  adequate  s i ze  shou ld  be  p rov ided  on  the  

tank top  cove r  so tha t  bush ing  ends  and  tap  changer  assemb ly  may be  eas i l y  
access ib le  th rough that  ho le .The  inspect ion  cove r  shou ld  be  p laced  on  tu r re t  and  

shou ld  be  p rov ided  w i th  l i f t ing  hand le  and  a i r  re lease  p lug .  A l l  t he  f i t t i ng  on  the 

top  cove r  shou ld  be  p laced  on  the  tu r re t .  An  a i r  re lease  p lug  shou ld  a l so  be  
p rov ided  at  the  top most  po in t  o f  the  H.V .Bush ing  tu r re t s  so  that  any accumula ted 

a i r  bubb le  the re in  may  be  re leased  th rough A i r  re lease  P lug .   
Conse rva to r  tank sha l l  be  p rov ided  w i th  p la in  o i l  gauge  w i th  max imum and  normal  

mark ing  v i s ib le  f rom the  G .L .  
 

Conserva to r  tank sha l l  be  p rov ided  w i th  dehydra t ing  b rea the rs .  D ra in  va lve  sha l l  be  
p rov ided  on  conse rvato r .  

 

The  Buchho lz  re lay  sha l l  have  two contact s  fo r  a la rm and  fo r  t r i pp ing .   The  re lay 
sha l l  a l so  compr i se  d ra in  cock ,  a i r  vent ,  and  fac i l i t y  o f  tes t ing  w i th  a i r  

in jec t ion /mechan i ca l  t es t ing  fac i l i t y .   

 
05 .  OTI pocke t  i s  to  be  P rov ided .  

06 .  Marsha l l i ng  box  i s  t o  be  p rov ided  fo r  hous ing  OTI .  OTI  sha l l  be  DIAL Type  
Thermomete r  w i th  me rcury  con tacts .  
 

07 PRESSURE TEST  :  
The  tank  sha l l  be  f i xed  w i th  a  dummy cov er  w i th  a l l  f i t t ings  in c lud ing  bush ings  in  

pos i t ion  and  sha l l  be  sub jec t  to  a i r  p ressu re  o f  35  Kpa above  atmosphere  fo r  30  

minutes .  The  pe rmanent  de f lec t ion  o f  f l a t  p la te  a f te r  p ressure  has  been re leased  
sha l l  no t  exceed  the  va lues  g iven  be low : -  

Length  o f  p la te    De f lec t ion  
Upto  750 mm            5  mm 

751 to   1250 mm   6  mm 
 

08.    The  manufac ture rs  shou ld  submi t  p ressure  tes t  ce r t i f i ca te  fo r  the   
t r ans fo rmers  t anks  a t  l eas t  fo r  each  ba tch  e i the r  conduc ted  by  them or  by  the i r  

fab r i ca to r s ,  fo r  wh ich  o rde r  i s  p laced  w i th  them and  the  edges  (bo th  ins ide  and  
outs ide )  o f  the  t rans fo rmer  tanks  shou ld  be  doub le  we lded   e lec t r i ca l l y  and  

scrupu lous l y  as  pe r  the  spec i f i ca t ion .  
 

14.  CORE :  

1 .  The  magnet i c  co re  sha l l  be  bu i l t  o f  low loss  S i l i con  s tee l ,  co ld  ro l l ed  g ra i n  o r ien ted  

s tee l  co re  may be  o f  s tack  t ype  o r  wound  type .  
2 .  The  mate r ia l s  used  f o r  insu l a t ing  the  shee ts ,  sha l l  have  h igh  in te r - laminat ion  

res i s tance  and  rus t  i nh ib i t ing  p roper t y .  I t  sha l l  no t  be  de te r io ra ted  by  age ing  f rom 
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hot tes t  ope ra t ing  temperatu re  and  c lamped p ressure  o f  the  core  d i s - in teg ra ted  due  

to  mechan i ca l  modes  o f  co re  v ib ra t ion .  I t  sha l l  no t  have  the  l eas t  tende ncy to  
absorb  mo is tu re  o r  to  re act  w i th  the  d i sso lved  par t i c le s  in  the  insu l t ing  o i l  thus  

acce le ra t ing  s ludge  fo rmat ion .  
3 .  The  assemb led  core  sha l l  be  secure ly  c lamped in  the  l ines  and  in  the  un i fo rm 

pressure  so  as  to  min imise  the  no i se  f rom the  core .  
4 .  The  core -c l amp ing  f rame sha l l  be  p rov ided  w i th  l i f t ing  eyes  fo r  the  purposes  o f  

tank ing  and  untak ing  the  ac t i ve  par t  o f  the  t rans f o rmers .  The  who le  co re  sha l l  be  
e lec t r i ca l l y  connec ted  by  copper  s t r ip  o f  adequate  sect ion  to  the  core  f rame at  two  

separa te  po in t s  fo r  be ing  eventua l l y  ea r thed  th rough the  tank to  d ra in  o f f  

e lec t ros ta t i c  po ten t ia l  tha t  may be  bu i l t  up .  
Core  base  and  top  and  bot tom o f  yoke  sha l l  be  suppor ted  w i th  M.S .  Channe l  o f  

p roper  s i ze  and  p roper ly  bo l ted  toge the r  fo r  s tack  t ype  core .  Fo r  wound type  cores  
su i t ab le  M.S .  c lamp ing  dev i ce  shou ld  be  used  to  ho ld  toge the r  co re  lamina t ions  

f i rml y  to  p reven t  v ib ra t ion  o r  no i se .  
5 .  The  suppor t ing  f r amework  o f  the  co res  sha l l  be  so  des igned  so as  to  avo id  the  

p resence  o f  pocke t s  wh ich  wou ld  p revent  comp le te  empty ing  o f  tank th rough the  
d ra in  va lve  o r  cause  t rapp ing  o f  a i r  dur ing  f i l l i ng .  

6 .  Adequate  p rov i s ion  sha l l  be  made  to  p revent  movement  o f  the  core  and  w ind ing 

re la t i ve  to  the  tank du r ing  t ranspo r t  and  ins ta l l a t ion  o r  wh i le  in  se rv i ce .  
7 .  The  cores  sha l l  con fo rm to  :  

IS  :  3024  -  1965 E lec t r i ca l  shee t  s tee l  &  
IS  :  649  -  1983 method  o f  tes t  s tee l  shee t .  

 

8.  Success fu l  b idde r  w i l l  o f fe r  fo r  ca re  fo r  inspect ion  and/o r  approva l  by  the  purchase r  

dur ing  the  manufac tu r ing  s tage .   The  manufac tu re r ‟ s  ca l l  no t i ce  fo r  the  purpose  
shou ld  be  accompan ied  w i th  the  fo l low ing  documents  as  p ro o f  towards  the  use  o f  

p r ime  core  mate r ia l :  
( i )  Invo i ce  o f  the  supp l ie r  

( i i )  Mi l l ‟ s  Tes t  ce r t i f i ca te  
( i i i )  Pack ing  L i s t  

( i v )  B i l l  o f  Ladd ing  
(v)  B i l l  o f  en t ry  ce r t i f i ca te  to  cus toms  

Core  mate r ia l  sha l l  be  p rocured  e i the r  f rom co re  manufacture r  o r  th rough the i r  

accred i ted  marke t ing  o rgan i zat ion  o f  repute .  
15 .  WINDING :  

01 .     The  w ind ing  sha l l  be  made  o f  paper  insu la ted  cont inuous  and  smooth  e lec t ro ly t i c  copper  
conduc to r  &  sha l l  be  p rov ided  w i th  the  requ i s i te  number  o f  w ind ings  and  sha l l  be  des igned   

to  w i ths tand  the  e lec t romechan ica l  s t ress  exe r ted  unde r  shor t  c i r cu i t  cond i t ions  as  pe r  
ISS:2026 –  1977.  

C lass  „A ‟  in su la t ion  sha l l  be  used .  Paper  insu la t ion  sha l l  be  d ry  and  f ree  f rom punc ture s  
and  o the r  de fec t s .  So l id  insu l a t ion  sha l l  be  bes t  qua l i ty .  Wooden suppor ts ,  i f  u sed ,  sha l l  

be  we l l  seasoned  and  compat ib le  w i th  ho t  t r ans fo rmer  o i l .  The  tes t  ce r t i f i ca te  o f  the  raw 

mate r ia l s  sha l l  be  made  ava i l ab le  by  the  Trans fo rmer  manufacture r  on  reques t  dur i ng  
Inspect ion  & Tes t ing .  

 

02   The  insu la t ion  leve l  o f  the  w ind ings  sha l l  be  as  fo l l ows as  pe r  Pa r t - I I I  o f  IS -2026)  
 

Vo l tage  Impu lse  Vo l tage(KV Peak)  

 

  Shor t  dura t ion  Power  f requency vo l tage  

(KV)  
400V  -  3  

33000V  170  70  
 

03     The  w ind ing  sha l l  be  so  des igned to  reduce  to  a  min imum the  ou t   
        o f  ba lance  fo rce s  in  the  t rans fo rme r  (a t  a l l  vo l tage  ra t i ngs ) .  

04      The  w ind ing sha l l  a l so  be  des igned such  that  a l l  co i l  a ssemb les   
        o f  ident i ca l  vo l t age  ra t i ng  sha l l  be  in te rchangeab le  and  repa i r in g  

        o f  the  w ind ing can  be  made  read i l y  w i thout  spec ia l  equ ipments .  
 

05      BRACING OF WINDINGS:  
(1)  The  w ind ings  and  connect ions  o f  a l l  t r ans fo rmers  sha l l  be  b raced  to  w i th s tand  

shocks  wh ich  may occur  dur ing  t ranspor t  o r  due  to  sw i tch ing /  shor t  c i r cu i t  and  
o the r  t rans ien t  cond i t i ons  dur ing  se rv i ce .  
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(2)  Co i l  c l amp ing  r ings ,  i f  p rov ided ,  sha l l  be  o f  s tee l  o r  o f  su i tab le  in su la t ing  mate r i a l .  

Ax ia l l y  l aminated  mate r ia l  o the r  than bake l i s ed  paper  sha l l  no t  be  use d .  
 

06       WINDING AND CONSTRUCTION :  
 

The  w ind ing  sha l l  be  assemb led  on  the  core  co -ax i a l l y  fo r  magnet i c  ba lance  and  

symmetr i ca l l y  fo r  e lec t r i ca l  ba l ance .  L ibe ra l  ducts  sha l l  be  p rov ided  fo r  o i l  c i r cu la t ion  and  
lower ing  hot  spo t  temperature  in  the  w ind ing .  Space rs ,  wedges  sha l l  be  robust  &  hard  

insu la t ions  a re  so  f i t ted  in  the  w ind ing  that  they w i l l  ne i the r  move ,  nor  pe rmi t  any re la t i ve  
movement  o f  any par t  o f  the  w ind ing  dur ing  normal  se rv i ce  and  under  a  te rmina l  sho r t  

c i r cu i t ,  w i th  out  caus i ng  mechan i ca l  in ju ry  to  any insu l a t ion  in  the  w ind ings .  
07( i )   The  s tacks  o f  w ind ings  sha l l  rece ive  adequate  sh r inkage  t reatment  be fo re  f ina l  

assemb ly .  Ad jus tab le  dev i ces  sha l l  be  p rov i ded  fo r  tak ing  up  any poss ib le  shr i nkage 
o f  co i l s  in  se rv i ce .  

i i )  The  co i l  c lamp ing  a r rangement  and  the  f i n i shed  d imens ions  o f  any o i l  duct  sha l l  be  

such  as  w i l l  no t  impede  f ree -c i rcu l a t ion  o f  o i l  th rough the  duc ts .  
 

08   Confo rmat ion  to  IS  s tandards  re l a t ing  o f  conducto rs  and  in su la t ion .  The  fo l low ing  

Ind ian  s tandard s  spec i f i ca t ion  sha l l  gove rn  the  qua l i ty  o f  conduc to r ,  cove r ing  insu l a t ion  
such  as  ename l ,  paper  and  insu la t ing  boards .  

1)  IS :  2067-1975:  Wrought  A lumin ium Wi re  fo r  e lec t r i ca l  purposes  

2)  IS :7404(P t . I  & I I )1974 :Paper  cove red  copper  conducto r .  
3 )  IS :  1397-1967:  K ra f t  paper  

4)  IS :  335-1983 :  New insu la t ing  o i l .  
5 )  IS :  1576-1967  

IEC:  B -2 .1  
IEC:  B -3 .1         So l id  P ress  Board  fo r  e lec t r i ca l  purposes .  

IEC:  B -4 .3  
6)  IS :  4800-1968:  For  ename l led  round  w ind ing  w i re .  

16 .  Bush ings  :  

A l l  bush ing  sha l l  con f i rm to  the  requ i rements  o f  l a tes t  re v i s ion  o f  IS :3347.  Bush ings  must  
be  we l l  p rocessed ,homogeneous  and  f ree  f rom cav i t i e s  and  o the r  f l aws .  G l az ing  must  be  

un i fo rm in  co lou r  and  f ree  f rom b l i s te rs ,  burns  and  o the r  de fec t s .  
        The  c learances  i n  a i r  be tween l i ve  and  conduct i ve  par ts  and  l i ve   

        conduct i ve  par t  to  ear thed  s t ruc tu res  sha l l  be  as  fo l l ows:  
 

Nomina l  Sys tem  C learances  
Vo l tage  KV rms  Tes t  Vo l t age  Phase  to  Phase  to  Arc ing  

 Inpu lse   

KVP  

Phase  

(mm)  

Ea r th  

(mm)  

Horn  gap  

0 .400  -  85  40  -  

33  170  350  320  86*  
The  min imum c reepage  d i s tance  o f  33  KV bush ings  shou ld  be  900 mm.  

 
17 .  TAP CHANGER/TAPPINGS  : -  

 
The  OFF load  tap  chang ing  sha l l  be  e f fec ted  by  an  ex te rna l  3  phase  gang  opera ted  tap  

chang ing  sw i tch .   The  operat ion  shaf t  sha l l  be  b rought  out  o f  the  tank and  p rov ided  w i th  

hand  whee l  so  tha t  i t  can  be  opera ted  at  s tand ing  he igh t  f rom p l in th  leve l  and  be  eas i l y  
access ib le .  The  tap  pos i t ion  shou ld  co r re spond  to  the  vo l tage  var i a t ion  o f  (+)5% to          

(  - )7½% in  s tep  o f  2 .5% at  HV s ide  w i th  i t s  normal  pos i t ion  a t  3 .  
 

A  v i sua l  tap  pos i t ion  i nd i ca to r  sha l l  be  p rov ided  near  the  opera t i ng  hand le  and  p rov i s i on 
sha l l  be  made  to  pad  lock  the  hand le  in  each  tap  pos i t ion .   The  lock ing  a r rangement  sha l l  

be  such  that  pad  lock  can  not  be  inse r ted  un less  requ i red  contacts  co r re spond ing  to  the 
tap  pos i t ion  are  co r rec t l y  connected  w i th  fu l l  contact  p ressu re .  

 

A l l  con tacts  o f  the  tapp ing  sha l l  be  s i l ve r  p la ted  and  he ld  in  pos i t i on  under  s t rong  con tact  
p ressure .  
 
Taps  sha l l  be  p rov ided  on  h igh  vo l t age  w ind ings .   A t  each  tap  pos i t ion ,  r a ted  outpu t  sha l l  

be  ava i l ab le  w i th in  a l l owab le  range  o f  vo l tage  var i a t ion .  
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The  tap  pos i t ion  mark ing  shou ld  i n crease  in  c lockw ise  d i rec t ion  and  the re  shou ld  be  a  

s topper  in  be tween max imum pos i t ion  i . e .  1  and  min imum pos i t ion  i . e .  6 .   The  tap  pos i t ion  
mark ing  shou ld  be  such  tha t  they a re  eas i l y  v i s ib le  and  pe rmanent .  

 
18 .  COOLING ARRANGEMENT:  

1 .  The  t rans fo rmer  sha l l  be  su i t ab le  fo r  load ing  o f  100% cont inuous  max imum rat ing  
w i th  “ONAN”  coo l ing  w i thout  exceed ing  the  the rmal  l im i t .  

2 .  The  t rans fo rmer  sha l l  be  f i t ted  w i th  round  o r  e l l i p t i ca l  coo l ing  tubes  bent  and  
we lded  to  tank o r  rad ia to rs  cons i s t ing  o f  a  se r ie s  o f  separate  c i rcu l a r  o r  e l ip t i ca l  

tubes ,  o r  a  p ressed  s tee l  p la te  assemb ly  fo rmed in to  e l ip i ta l  o i l  channe ls ,  we lded  a t  

the i r  top  and  bot tom to  the  tank .  
3 .  The  round  coo l ing  tubes  sha l l  be  made  o f  mi ld  s tee l (ERW) hav ing  a  min imum wal l  

th i ck less  o f /  1 .50  mm and  a  c lean  b r igh t  in te rna l  su r face  f ree  f rom rus t  and  s ca le .  
They sha l l  be  su i tab l y  b ranched  to  p ro tec t  them f rom mechan i ca l  shocks  normal l y  

met  in  t r anspor ta t ion  and  to  damp the  modes  o f  v ib ra t ion  t ransmi t ted  by  the  ac t i ve  
par t  o f  the  t rans fo rmer  in  se rv i ce .  The  e l l i p t i ca l  tubes  o r  e l l i p t i ca l  o i l  channe ls  o f  

p ressed  s tee l  p la te  a t  l eas t  o f  18  SWG (or  1 . 25mm Th ickness) .  
4 .  The  manu factu re r  w i l l  have  to  p rov ide  in fo rmat ion  regard ing  wa l l  su r f ace  a rea o f  

tank rad ia to r  coo l ing  tubes  separa te ly  as  par t  o f  the  guaranteed  techn i ca l  

par t i cu l a r s .  
 

19         PAINTING:  
1 .  The  sur face  to  be  pa in ted  sha l l  be  comp le te ly  c leaned  & made  f ree  f rom a l l  ru s t ,  

sca le  o r  fo re ign  adher ing  mat te r  on  g rease .  The  c lean ing  & de rus t ing  can  be  done  
by  sand  b las t ing  o r  o the r  approved  method .  

2 .  Al l  s tee l  sur f ace  in  contact  w i th  in su la t ing  o i l  as  fa r  as  access ib l e  sha l l  be  pa in ted  
w i th  heat  res i s tant ,  o i l  i nsu lab le ,  insu l a t ing  varn i sh  o r  pa in t .  

3 .  Al l  s tee l  su r f ace  exposed  to  wheathe r ,  sha l l  be  g iven  a  p r imary  coat  o f  Z inc  

chromate  and  two coa ts  o f  dark  admi ra l  g ray  pa in t s .  ( IS  104 & IS  2932)  OR Powder  
coa t ing  pa in t i ng  as  spec i f i ed  by  CEA/REC  

4 .  Al l  pa in t s  sha l l  be  ca re fu l l y  se lec ted  to  w i ths tand  t rop ica l  heat  and  ex t remi t ie s  o f  
weathe r .  The  pa in t  sha l l  no t  sca le  o f f  o r  w ink le  o r  be  removed  by abras ion  due  to  

normal  hand l i ng .  
5 .  Al l  nu ts  and  bo l t s  u sed  in  the  t rans fo rmer  f o r  ex te rna l  f i t t ings  sha l l  be  ga l van i shed  

o r  z inc  pass iva ted  and  pa in ted  w i th  body pa in t .  
 

20 .  TEST & INSPECTION (AS PER I .S .S)  

01 .  ROUTINE TEST.  
A l l  t r ans fo rmers  sha l l  be  sub jec t  to  rou t i ne  tes ts  a t  the  manufac tu re rs  Works .  The 

fo l low ing  tes ts  a re  to  be  car r ied  out .  
a)  Measuremen t  o f  w ind ing  res i s tance  a t  a l l  taps .  

b )  Rat io ,  po la r i t y  and  phase  re la t ionsh ip s  .  
c )  Impedances  vo l t age .  

d )  Load  losses .  
e )  No load  le ss  and  no  load  cur rent .  

f )  Insu l a t ion  res i s tance .  

g )  Induce  ove r  vo l tage  w i ths tand .  
(h)  Separa te  source  vo l t age  w i ths tand .  

( i )  Characte r i s t i c  requ i rement  o f  o i l  samp le  w i l l  be  as  pe r  IS -1866,  1983 amended  up  
to  1987 .  

( j )  Unba lance  cur rent :  The  max imum va lue  o f  unba lance  cur rent  in  t r ans fo rmer  sha l l  
no t  exceed  2% of  fu l l  l oad  cur rent  as  pe r  CBIP  manua l  fo r  t r ans fo rmer .  

(k)  Magnet i s ing  cu r rent  a t  ra ted  vo l t age  & f requency and  112.5% of  ra ted  vo l tage  & 

f requency shou ld  no t  exceed  the  l im i t  a s  pe r  IS  1180(par t - I )  1989 CL.22 .6  
( l )  Insu l a t ion  res i s tance  be tween w ind ings  & w ings  to  ear th  a t  75  o C 

m)  To  fac i l i t a te  tes t ing ,  a r rangement  shou ld  be  made  fo r  Car r y i ng  out  Heat  Run tes ts  
fo r  one  t rans fo rmer .   
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02  TYPE TESTS  :  

In  add i t ion  to  the  rout ine  tes ts ,  the  fo l low ing  type  tes t s , i f  requ i red ,  are  to  be  made  by the  
manu factu re ,  who does  no t  have  type  tes ts  Repor t  o f  ident i ca l  t r ans fo rmers .  

(Re f  : c lause  19 .05)  
a)  Dynamic  sho r t  c i r cu i t  w i ths tand  tes t  to  be  conducted  as  pe r  C l .16 .11  & 16 .11 .4 .4  o f  

IS :2026 (Par t - I )  1977  
b )  Impu lse  vo l tage  w i ths tand  tes t  to  be  conduc ted  as  pe r  C l .13  o f  re levan t  IS  

c )  Temperature  r i se  tes t  –w i l l  be  conducted  on  one  t rans fo rmer  fo r  eve ry  lo t  o f fe red  
fo r  inspect ion .  

I f  reco rds  o f  type  tes t s  (a)  & (b )  above  on  a  t rans fo rmer  wh ich  in  essent ia l  de ta i l s ,  

i s  rep resentat i ve  o f  the  one  be ing  purchased ,  are  fu rn i shed  the  purchase r  may 
accep t  these  as  ev idence  tes t  ins tead  o f  ac tua l  tes t .  

  
d )  Pressure  tes t  ment ioned  in  the  c lause  a t  13 .04  & 13 .05   

WBSEDCL or  i t s  appo in ted  autho r i sed  agency may w i tness  the  sa id  t es ts  a t  the  
manu factu re rs  p remise s .  

 
03  The  manufac tu re  w i l l  have  to  submi t  the rma l  ca l cu la t ion  o f  sho r t  c i r cu i t  w i ths tand  ab i l i t y  

fo r  2  seconds  and  3  seconds .  

04  Per fo rmance  under  ex te rna l  sho r t  C i r cu i t  cond i t ion  and  l im i t  o f  temperatu re  r i se .  
A l l  t r ans fo rmers  sha l l  be  capab le  o f  w i ths tand ing ,  w i thout  damage  the  the rmal  and  

mechan ica l  e f fec t s  o f  a  shor t  c i r cu i t  a t  the  te rmina l s  o f  any o f  w ind ings  fo r  2  secs .  The  
tempera ture  in  the  w ind ings  a f te r  2  s e cs .  o f  ove r  cu r rent  mus t  no t  exceed  200 0C fo r  A l  

and  250 0C fo r   Cu  w ind ings  
 

A f te r  the  above  tes t s ,  the  t rans fo rme r  sha l l  be  sub jec ted  to  a l l  o r  a  par t  o f  the  rou t ine  
tes t .  The  c r i te r i a  fo r  e va luat ion  o f  tes t  resu l t s  sha l l  be  the  same as  that  fo r  the  tes t  to  

de te rmine  the  dynamic  ab i l i t y  to  w i ths tand  shor t  c i r cu i t  in  accordance  w i th  ISS  2026.  

 
WBSEDCL may a l so  make  a  tes t ing  a r rangement  fo r  car ry ing  out  shor t  c i r cu i t  tes ts  w i th  

durat ion  no t  exceed ing  2  secs .   in  a  su i t ab le  p lace .  
The  t rans fo rmer  Sub je c ted  to  such  tes t  sha l l  be  examined  fo r  temperatu re  r i se  w i th in  

spec i f i ed  l im i t  fo r  any damage  or  d i sp lacement  o f  any par ts  w i th in  the  t rans fo rme r .  
 

The  t rans fo rmer  so  tes ted  sha l l  no t  exh ib i t  more  than 2  pe rcen t  var ia t ion  in  pe rcentage  
reac tance  a f te r  the  sho r t  c i r cu i t  tes t  fo rm the  o r ig ina l  measured  va lue  be fo re  tes t ing  

accord ing  to  c l ause  16 .11 .5 .4  o f  IS  2026 (Pa r t - I ) ,  1977.  

 
The  se lec t ion  o f  t rans fo rmer  fo r  such  tes t  sha l l  be  car r ied  out  a t  the  d i sc re t ion  o f  the  

Company f rom any lo t  o f  t r ans fo rmers  o f  same capac i t i e s  o f fe red  fo r  inspect ion  and  
tes t ing  be fo re  de l i ve ry .  

 
The  cos t  o f  to  and  f ro  t r anspor ta t ion  to  the  tes t  p remises  fo r  the  above  tes t ing  sha l l  be  

borne  by  the  Supp l ie rs /Manufac tu res  o f  the  T rans fo rmers .  
 

05.  1.The bidder should submit Type Test Report from CPRI/ NABL/Govt. approved laboratories along with their offer 

having identical technical parameters as that of the tendered item failing which their offer may not be technically 

accepted. 

2. However, if it is found that the bidder has submitted Tests Report but those have not been conducted on 

identical design of equipment/material as per specification of WBSEDCL, the same may be accepted subject to the 

following condition :- 

WBSEDCL at his discretion request the successful bidders to conduct Type Tests/special tests on identical design as 

per specification of WBSEDCL. Such Type Tests/special tests if required to be carried out at NABL/Govt. approved 

Laboratories for which no extra cost will be charged to WBSEDCL.   
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06. Transformers shall have to be tested for Dynamic Short Circuit withstand Test and Impulse voltage withstand test at 

CPRI/ NABL Accredited Laboratory or any other Govt. recognized Test House. Transformers for such tests are to be 

manufactured as per relevant technical specification and approved drawing and should be offered for preliminary 

testing like routine and temperature rise test prior to type tests, by WBSEDCL‟s testing wing. After successful 

completion of preliminary tests, transformers may be sent for type tests. Type tested passed transformers, duly 

witnessed and sealed  by WBSEDCL‟s Testing Wing are to be retained at the manufacture‟s premises with WBSEDCL 

seals for comparison of the transformers to be offered. The transformers to be manufactured and supplied should 

have identical design, dimension and drawings as that of approved design, dimensions and drawings of the type 

tested transformers. 

  07 .         INSPECTION :  

The  t rans fo rme r  may  be  s tage  inspec ted  at  t he  fac to ry  o f  the  manufac ture .  The  

manu factu re  sha l l  i n t imate  in  advance  in  wr i t ing  to  the  purchase r  about  the  s tages  o f  

manu factu re  & subsequent  read iness  o f  the  t rans fo rmers  to  enab l e  h im to  car ry  ou t  s tage 

inspect ion  & f i na l  in spect ion  and  tes t ing  o f  th e  f in i shed  t rans fo rme rs .  

The  s tage  inspec t ion  w i l l  be  ca r r ied  out  a t  the  d i s c re t ion  o f  the  purchase r  dur ing  the  

p rocess  o f  manufac tu r i ng  o f  the  t rans fo rme rs .  The  manufac ture r  need  not  s top  the  p rocess 

o f  p roduct ion  because  o f  p rogramme o f  s tage  inspect ion  o f  the  Purchase r .  

Wh i le  o f fe r  fo r  f ina l  in spect ion  the  fo l low ing  po in t  shou ld  invar i ab ly  be taken ca re  o f .  

 

i )  Name p la tes  shou ld  be  we lded/ r i ve t ted  on  the  tanks  o f  the  t rans fo rmer .  
 

i i )  The  bo l t s  connec t ing  the  top  cove r  o f  the  t rans fo rmer  w i th  the  tank  a t  the  two 
oppos i te  comers  are  to  be  p rov ided  w i th  ho les  a t  the i r  l ower  por t ions  wh ich  wou ld  

go  beyond  nuts  so  tha t  the  t rans fo rmers  may be  sea led  by  inse r t ing  sea l ing  w i re  in  
these  ho les .  

 

21        Cont rac t  Draw ings  :  

 i )The  Genera l  ou t l ine  d raw ing  g iv ing  de ta i l s  o f  d imens ions  and  f i t t i ngs  shou ld  be  
submi t ted  fo r  each  type  o f  t rans fo rmer  ind i cat ing  the reon phys i ca l  cent re  l i ne  & 

pos i t ion  od  cent re  o f  g rav i t y .   
 

 i i )  Cro ss  sec t iona l  d raw ing  show ing  var ious  par t s  inc lud ing  c o re  co i l  assemb ly .  
i i i )Ske t ches  fo r  ra t ing  p la te ,  Ne t  we ight  o f  co re  & w ind ing  ,  tank ,  o i l ,  to ta l  we igh t ,  P .O.  

No . ,  p roper ty  co lumn & guaranteed  loss  f igu res .  

 
21 .2   Guaranteed  Techn ica l  Pa r t i cu l a r s  o f  equ ipment  o f fe red  as  pe r   

Schedu le–A shou ld  be  submi t t ed  by  the  Tendere rs   Pe r fo rmance  guaranteed  sha l l  be  
based  on  guaran teed  Techn ica l  Par t i cu la rs  (G .T .P . )  

 
22  Over  Load  Capac i t y  :  
 

Each t rans fo rmer  sha l l  be  capab le  o f  car ry ing  su s ta i ned  ove r load  as  s ta ted  in  I S :  6600 .  
 

23  Over  F lux ing :  
Over  f lux ing  in  the  co re  sha l l  be  l im i ted  to  10% so  that  the  f lux  dens i ty  in  the  core  does  

no t  exceed  1 .9 .  Tes la  (19000 l ines /  sq .cm)  
 

The  max imum f lux  dens i ty  in  any pa r t  o f  the  core  under  such  cond i t ion  sha l l  no t  exceed  
19000 l ines/Sq .cm.  on  the  bas i s  o f  M4,  M5 &  M6 g rades  as  pe r  BS  601:  Par t -2 :  1973 

(Spec i f i ca t ion  fo r  shee t  and  fo r  magnet i c  c i rcu i t s  o f  e lec t r i ca l  apparatus  o r ien ted  S tee l )  
 
 

24  Trans fo rmer  O i l : -  
 

The  o i l  sha l l  be  as  spec i f i ed  in  iS :335 -1980 and  i t  sha l l  be  f ree  f r om mo is tu re  and  have  

un i fo rm qua l i t y  th roughout .  
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25  a.  The  outdoor  appara tus  inc lud ing  bush ing  insu la to r s  sha l l  be  des igned  so  as  to  avo id   
pocke t  in  wh ich  wate r  can  co l l e c t .  

 
b .  A l l  mechan ism sha l l  be  so  as  to  p revent  s t i ck ing  o f  “dew”  to  avo id  rus t  and  co r ros ion .  

 
c .  A l l  appara tus  sha l l  be  des igned  to  min imi se  the  r i sk  o r  acc identa l  shor t  c i r cu i t  caused  

by  an ima ls ,  b i rds  o r  ve rur in .  

 
26  In te rna l  Ear th ing  A r rangement  :  

 
A l l  meta l  par ts  o f  the  t rans fo rmer  w i th  the  excep t ion  o f  the  ind iv i dua l  co re  laminat ions ,  

co re  bo l t s  and  assoc ia ted  c lamp ing  p la tes  sha l l  be  main ta ined  at  some f i xed  po tent ia l  and  
core  shou ld  be  ear thed  at t  two po in t s .  

 
27  Any th ing  not  cove red  by  th i s  spec i f i ca t ion  w i l l  be  as  pe r  re levant  I .S .S . / IEC Spec i f i c i a t ion .  

 

28.  MAXIMUM ALLOWABLE LOSS VALUES AND % IMPEDANCE.  

KVA Rat t ing  Vo l tage  Ra t io  No .  load  loss .  
In  wat ts  

Load  loss  a t  
75 0C in  wa t t s  

Pe rcentage  
Impedance  

100 KVA  33/0 .400 KV  350  1850         4% 

No load  loss  and  load  l oss  f igures  as  ment ioned  above  are  w i thout  any pos i t i ve  to le rance .  
To le rance  i . r .o .  pe rcen tage  impedance  w i l l  be  as  pe r  ISS -2026-1977.  

 

29 .   a)  Cap i t a l i s a t ion  o f  Losses  :  
 

B idder  sha l l  s t a te  the  t rans fo rmer  lo sses  v i z .  a)  I ron  loss  b )Copper  loss  separate ly .  
T rans fo rmer  los ses  w i l l  be  taken i n to  accoun t  dur ing  b id  eva lua t ion .  The  losses  a t  r a ted  

load ,  ra ted  vo l tage  & f requency sha l l  be  guaranteed .  
 

i )Cap i ta l i sed  va lue  o f  i ron  loss(  No   load  loss )  pe r  KW= = Rs.3,19,218 /- 

i i )Cap i ta l i sed  va lue  o f  copper  loss(Load  loss )  pe r  KW=  Rs.95,754 /- 

 
I f  any losses  a f te r  Rou t ine  Tes ts  a re  found  beyond  guaran teed  va lue   

dec la red  in  the  b id  o f fe red ,  pena l ty  w i l l  be  imposed  fo r  the  excess  los s  ove r  the 
cor respond ing  guaran teed  va lue  by  app ly ing  the  above  s ta ted  va lue s .  For  f r ac t ion  o f  a  KW, 

pena l ty  sha l l  be  app l ied  p ro - ra ta ,  but  no  bonus  w i l l  be  app l ied  on  v i ce -ve rsa .  The  resu l t  o f  

rout ine  tes t  on  the  samp le  se lec ted  f rom a lo t  wou ld  be  app l ied  to  the  spec i f i c  lo t .   No  
changes  in  gua ranteed  f igures  w i l l  be  a l lowed  a f te r  b id  open ing .  

 
30  .          S to re  Tes t ing  : -  

 
The materials/equipment delivered to consignee stores will be subjected to inspection/ testing in presence of 

your authorized representative for which due notice in advance will be furnished by the CE/Addl. C.E. (DTD). If 

any discrepancy/dispute in quality arises in any sample selected from a lot, the supplier shall have to replace that 
specific lot at the Supplier‟s cost and WBSEDCL reserves the right to take any penal action whatsoever without 

any further reference. For higher loss values obtained during above tests, „Capitalisation of losses‟ Clause of this 
specification will be applicable on you . 

 
 

Loss values whichever is higher as obtained during factory test and store test, shall be considered for LOSS 
CAPITILASATION. 

However for transformers, covered by 100% quantity checking by routine test at manufacturer‟s premises, store 

testing shall have to be done at the discretion of CE/Addl.CE testing if necessary. 
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31.00 Asset Codification no.  – 

 Asset codification no. for the ordered quantity shall be communicated to the supplier after placement of 
order. Necessary Engrave/Embossing (cold punch) shall be done on the main tank with 28 no font size and 
DTR name and diagram plate with font size not less than that used for marking KVA rating of the DTR. 

 If cold punch on the tank is not possible then separate property plate(details marking of the plate shall be 
submitted with the transformer drawing for approval) shall be welded to the tank with the following 
details:- 
1.  Ratings : 
2. Manufacturer’s Sl.No. : 
3. Manufacturer’s Name : 
4. P.O. No. : 
5. Year of Manufacturing: 
6. Property of               : WBSEDCL 
7. Asset Code Number   : ( 10 digit alpha numeric numbers as allotted by the purchaser) 
Again the following points shall have to be noted 

a) Front Size of letter shall be 28 i.e. 7 mm x 5.5 mm 
b) Letters shall be distinctly engraved by cold Punch 
c) Plate size shall be minm 125mm X 170mm and shall be electrical run Welded be  throughout 

its perimeter 
d) Material of Plate shall be Mild Steel and not less than 3mm  thick.  

e) Plate shall be welded on the transformer tank at visible position and height.  

32.00 TESTING EQUIPMENTS  
 

i )  KV Meter  fo r  33KV system 
i i )  Vo l t  Meter  (0 -  1000V)   
i i i )  Mil l iammeter  fo r  l eakage  cur rent  (0  -100ma)  
iv)  Power  Ana lyzer  o f  reputed  Make(  should  d isp lay  3 -Ph cur rent ,  vo ltage ,wat t  

and ∑3ΦPower  
v)  Megger  –  2 .5KV 
v i )  Thermometer  (p referab ly  D ig i ta l ) -0 -100°C 
v i i )  TTR  Meter  
v i i i )  Wind ing  Res istance  measurement  (Preferab ly  ELTEL  or  rep uted  make)  
ix )  Dig i ta l  Mul t imeter  to  measure  magnet iz ing  cur rent  &  core  ba lance  o f  11KV 

system.  
x)  Clamp on  Ammeter  (  0 -  300A)  
 
ALL  THE  ABOVE  TESTING EQUIPMENTS SHALL  BE  AVAILABLE  IN THE  TESTING LAB 
AND SHOULD BE  CALIBRATED FROM NABL ACCRIDIATED LABORATORY.  
COPY  OF  CALIBRATION CERTIFICATES  AS  PER  GCC CLAUSENO.  8  SHALL BE 
AVAILABLE  WITH THE  BIDDER AS  AND WHEN REQUIRED.  
 

 

---------x---------- 
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SCHEDULE OF GUARANTEED TECHNICAL PARTICULARS       SCHEDULE-A 

                                       (As per clause no.21.2 of the Specification) 

                                       (To be furnished and signed by the tenderer) 

                                                                                     Item Size :100 KVA                        

   

Sl.No.                                                                                                   

Particulars   

1 Name of the manufacturer ::  

2 Country of origin ::  

3 Applicable standard ::  

4 Maximum continuous rating in KVA ::  

5 No load voltage ratio (In KV/KV) ::  

6 Rated frequency (in HZ) ::  

7 Number of phases ::  

8 Type of Cooling ::  

9 Connections   

 (i) H.V. Winding   

 (ii) L.V. Winding   

10 Vector Symbol   

11 (i) Temperature also under normal operation 

condition above ambient temperature 

::  

 (a) Top oil (in Deg.C.) ::  

 (b) Winding (in Deg.C) ::  

 (ii) Maximum 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) ::  

 (c) At 110% rated voltage (in Amps) ::  

13 Power factor of magnetising current at 100% rated 

voltage & frequency 

::  

14 No load current at rated voltage and rated frequency 

(in Amps) 

::  
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15 No load loss in watt at rated frequency & voltage  ::  

16 Load loss in Watt at 75 Deg C. at rated output and 

frequency 

::  

17 Percentage Regulation at full load at 75 Deg.C. ::  

 (a)  At unity power factor ::  

 (b) At 0.8 power factor lagging ::  

18 Efficiencies  at 75 Deg.C. (in percentage) ::  

 (a) At full load ::  

 (i) At unity power factor ::  

 (b) At ¾ full load ::  

 (i) At unity power factor ::  

 (ii) At 0.8 power factor lagging ::  

 (c ) At ½ full load   

 (i) At Unity power factor   

 (ii) At 0.8 Power factor lagging   

19 Impedence voltage on rated kVA base at rated 

current  and frequency at 75 Deg.C (in percentage) 

::  

20 (a)Resistance  voltage at rated current and 

frequency at 75 Deg.C (in percentage) 

::  

 (b) Reactance voltage at rated current and frequency 

at 75 Deg.C (in percentage) 

::  

21 Resistance at H.V. base at 75 Deg.C 

a) HV (between lines)  (ohms) 

b) LV (between lines)   (ohms) 

::  

22 Reactance at H.V. base at 50 c/s ::  

23 Withstand time without injury for three phase dead 

short circuit at terminal (in seconds): 

::  

24 Short time current rating for short circuit with 

duration  

::  

 (a) H.V. Winding (in K Amps) ::  

 (b) L.V. Winding (in K Amps) ::  

 (c ) Duration in seconds) ::  
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25 Permissible over loading with time  at max amb 

temp  

a) 125%load after running with 50% load with            

steady temp rise. (hrs.) 

b) 120%  load  after running with 100% load with 

steady temp rise. (hrs.) 

::  

26 Core  :   

 (i) Type :   

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

 (iii) Thickness of Stampings (in mm) ::  

 (iv) Type of Insulation between core lamination ::  

 (v) Approximate area of Cross Section of Core and 

yoke (in sq.mm) 

::  

 (vi) Material of Core clamping plate ::  

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

 (viii) Insulation of Core clamping plate ::  

 (ix) Describe location/Method of Core grounding ::  

27 Terminal Arrangement ::  

 (i) high voltage ::  

 (ii) low Voltage ::  

28 Positive Sequence Impedance between HV & LV 

winding on rated KVA base at rated current and 

frequency at 75 Deg.C. Winding temperature (in 

percent). 

::  

29 Zero Sequence Impedance at reference temperature 

of 75 Deg.C (in percent) 

::  

30 Details of windings : ::  

 (i) Type of Winding : ::  

 a) High Voltage ; ::  

 b) Low Voltage ::  
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 (ii) Material of the winding conductor  ::  

 (a) High Voltage : ::  

 (b) Low Voltage : ::  

 (iii) Current density of winding at rated KVA ::  

 (a) High Voltage (Amp per sq.cm) ::  

 (b) Low voltage (Amps per Sq.cm) ::  

 (iv) Insulating material used for ::  

 (a) High Voltage Winding ::  

 (b) Low Voltage Winding ::  

 (v) Insulating material used between ::  

 (a) High voltage and low voltage winding ::  

 (b) Low Voltage winding and Core ::  

31 Insulation withstand Test Voltages ::  

 (i) Lightning Impulse withstand test voltage  

    (KV Peak) 

::  

 (ii) Power frequency withstand test voltage  

    (in KV rms for 1 mtn) 

::  

 (iii) Induced over voltage withstand test voltage 

      (in KV rms) 

::  

32 Current in the winding at rated KVA ::  

 (I) Low voltage (in Amps) ::  

 (ii) High Voltage (in Amps) ::  

33 Voltage per turn (KV per turn) ::  

34 Ampere turn 

 

::  
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35 Number of turns ::  

 (i) Low Voltage ::  

 (ii) High Voltage ::  

36 Bushing ::   High Voltage             Low Voltage  

 (i) Make ::  

 (ii) Type ::  

 (iii) Applicable standard ::  

 (iv) Insulation withstand test voltage ::  

 (a) Lightning  Impulse withstand test 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) Total (in mm) ::  

 (ii) Protected (in mm) ::  

 (vi) Minimum height of the bushing   

37 Minimum clearance (in mm) ::  

 Between live conductive parts and live conductive 

parts to earthed structure  

         In Oil 

Between    Phase 

to 

Phases    Ground 

In Air 

Between   Phase 

to            

Phases     Ground        

 (i) H.V. ::   

 (ii) L.V. ::  

38 Approximate weight of Transformer (in Kgs) ::  

 (i) Core with clamping ::  

 (ii) Coil with Insulation ::  

 (iii) Core and winding ::  

 (iv) Tank and fitting with accessories ::  
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 (v) Untanking weight ::  

 (vi) Oil required for the transformer ::  

 (vii) Total weight with Core, Winding, oil and fittings ::  

39 Details of Tank ::  

 (i) Type of tank ::  

 (ii) Approximate thickness of Sheet (in mm) ::  

 (a) Sides ::  

 (b) Bottom ::  

 (c ) Cover ::  

 (iii) Vacuum withstand capacity ::  

 (iv) Dimension of base channel (in mm x mm) ::  

40 Oil quality ::  

 (i) Applicable standard ::  

 (ii) Total quality of oil (in litres) ::  

41 Approximate overall Dimensions (in mm) ::  

 (a) Length ::  

 (b) Breadth ::  

 (c)   Height ::  

 (d) Minimum height of bottom most  portion bushing 

from  bottom of base channel 

::  

42 Minimum clearance height for lifting tank cover (in 

mm) 

::  

  

 

                                                                        

 

  Signature  : 

             Name       :     

                                          Designation : 

                 Company Seal : 

 
                                                                                                                                                             

 
 

 
 
 
 


