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SPECIFICATION FOR SE CIAL IlRY TYFG mSULmITG 
T R A N S ~ R M E R  FOR HEAD-ON GENERATION. --- 
Tentat ive E l e c t r i c a l  Design Speci f ica t ion for 
v e r t i c d  type, indoor,  3 0  2 22.5@, 50+1.5 HZ, 
1 Ph, Dry type, 1 XI KrJA, 1 : 1 r a t i o ,  ANDF vent i la ted ,  
i n s u l a t i n g  power transformer to be connected to 
secondary kerninel of 389V ( t e r t i a r y / ~ u x .  winding) 

MI: 38w. Z l e c t r i c  Loco main p w e r  transformer 
i n  W Loco and s imi l a r  o the r  I ~ c o m t i v e s .  

**a** 

.I This  transformer i s  intended to be used undw the  
programme YH-O-GIB (head-on-<eneration) fo r  q p l y  of  
nominal paver of 120 KVA, 1 phase, 383+22.5$ vokts to 
c a t e r  p a r t i c u l a r  type of "Aotel load/ t ra in  l i g h t i n g  
se rv ice  load"  $n the  e l e c t r i c  loco hauled important 
mail/expres s t r a in  s , 

.2 T h i s  t ransformer w i l l  be f i t t e d  i n s ide  the  loco and 
connected to 389V, &-a terminals (Aux . / ~ e r t i a r y  
windings) of BOT $~o/&TT 3900bOT 

' i n s i d e l o c o  w h i c h d e r i v ~ e l e c t r i c  
22.2274, 1 phase, AC, 50.tl.S HZ from catenary through 
pantograph and del ive~s- j89~22.22% volts ( a t  no- 
load condition) . Impedendance voltage drop a t  this - 
aux i l i a ry  winding i s  i n  betwesn 4 4 d  5 per  cen t  a t  
f u l l  load of 270 WA. 

.I This i s  to be mountad i n  the Space ava i lab le  a t  the 
site f o r  e l e c t r i c  braking r e s i s t ance  i n s ide  loco. 
This spec i f i ca t ion  I& 11 genera l ly  be overned by ii condit ions l a i d  dcxl in IZC-310 and I C-77 except 
otherwise speci f ied  i n  the  subsequent paragraphs. 

.% 

2.2 Vibration. 
w . 
C; 

* .  

2.2.q The v ibra t ion  l e v e l  a t  the  speci f ied  s i t e  may be deemed: 
for  the purpose of design t o  be of value 3g In  all t h e  . 
th ree  d i r ec t i ons  (X, Y & 2 axes). The construet ion of 
the  u n i t  should be robust,  mechanically as  well as 
e l e c t r i c a l l y ,  to ni ths tand constant v ib ra t ion  of  sucn 
magnitude i n s ide  the loco . 

2.3 Noise level .  

2.3.7 The no ise  l e v e l  a t  any va r i a t i on  of l i n e  frequency 
a s  wel l  a s  a t  highest  avai lable  voltage ,Should be 

, belowbOphon/ l . l  SONSS. T h i s i s  t o b e m e a s u r e d w i t h  
\,(I,:-' D A m  make, o r  s imi l a r ly  accurate,  sound l e v e l  meter, 

sound l e v e l  ind ica to rs  and sound level. ahalysers.  
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2.4 @vironmental w l lu tLons  l i k e  K~m&d i t v ,  danpness, 
o i l  vamur ,  sa l in i ty . ,  d u s t  e t c .  

2 . 4  . The - e l e c t r i c a l  insu la t ion  a n d  the materials use? i n  - . 
t h e  cdnstruction of  the transfcrmer should be conpa- 
r a b l e  with the envi'rbnment prevai1ing;ikside the  
loco.  T h e  humidity l e v e l  v i l l  be varying between 
0 to .100%.. ; 

j .  . ,. 

' i . 
. . 
2.4.2 The ewriPonmefi't/weather proofing cnp&il i ty  of the  

e1ectria.Q insu3.ation should be proired b y  ac tual  
t e s t s  as  per  interaa$ior.al. standardsinc1'1rling IxC-11'3 
and A3TI.I. D570 ,. ~54.3 ( fo r  tracking t e  S t ' s  on various 
p o l l u t i n ~  conditions) . 

r 2.5 : a .mmab i l i t y  of the.inatcria&. Y 

2.5.1 Mater ia ls  used f o r  cq@strubtion of the  transformer 
.,.. 

sho?lld. have se l f .  efYinguishing/fire re tarding capa- 
b i l i t y  and t h i s  m s t  ba proved by t e s t  a s  per i n t e r -  
n a t i o n a l - ~  tandard a s  i n  relevant  IEC . o r  ~ BSTM D635 
(amended upto date) .  

2.5 - Ambient. 
. <.. 

The a i r .  temperature i s  to be cons.idered t o  be varying 
from 0 to' ?PC i n s ide  t h e  loco and the  insu la t ion  
shcldd be cbmpa+,ia$le to  any temperature i n  t h i s  
range. Por ca lcula t ing thermal capacity of the  u n i t  
h igher  tenpera ture  l i m i t  .of 55'~ i s  to be deemed 

. f o r  the  purpose o f  design. 

Design and workqrcanshiQ. 3.0 -_ 
3.7.1 It i s  to be simple, compact, pbust/rugged - design. 

3.1 .2 O f  exce l len t  worknmship. 
t-, 

3.7.3 Zasy f o r  opera ion and maintenance. . 
3.1.4 

* 
A l l  cofi~ponents af5'interchangeable; arid of defined 
dimensions and tolerances.  

301.5 ',&ere machining can be done on j i g s  an?. f i x t u r s s  fo r  
- subsequent u n i t  productions, the same ar2 to be resolved. 

3.1.6 Zxcspt otherwise speci f ied  materials  used I n  the 
construct ion of  th i s  transformer must comply v i th  
re levant  ISS o r  i n . i t s  atsence, IEC o r  i n t e rna t i ona l ly  
-recognisod/RDSO recogni sed spec i f i ca t ions  . 

391.7 M a t e r i d s  used i n  the construction o f  tNs transformer 
a r c  to be so select-.d and prov?d by accelerated t e s t s  
and ca lcu la t ions  t h a t  they give a useful  s e r v i c e  l i f e  
of  30 years  a t  nsrmal b a d ,  at the prevail ing environ- 
mental condit ions i n s ide  kzco. 



. . .. . 

3.1.8 I f  q u a l i t y  remains the  sane, the  indigenou's n$tGrinl 
i s  preferable  to imported material ,  i f  forn5r i s  
n o t  d e t r i n m t a l  otherwise. 

4.0 Deviations. . 
4.1 Deviation from the agroed 4esign may b*? considered 

as a spec ia l  case, i f  the'manufacturer s u b ~ I t S  a 
spec i f i c  proposal fo r  thz  improved performmc? and/or 
cos t  r s d u c t i m  and the Xly, designers f in4  on scrut iny 

1 

1 
t h a t  the  p?oposal i s  n o t  d e t r i r n m t l  i n  any way and 
give consent i n  favour of the proposal. 

4.2 No deviat ions a t  ,my s tage ,  of the  approved design 
i s  permissible wii;nout t h e  p r i o r  wri t ten  pernris sion 
from the Rdlway designer .  

,4 4.3 'hen t h e  developcrl  transform?^ i s  complete i n  respect  
o f  consti.uction with a l l  modifications md incor- 
Porat ions of suggestions then the manufacturer i s  to 
dec la re  i n  wr i t ing  the  f i n a l  mater ia ls  used, t h e i r  
Property cha rac t e r i s t i c s ,  deviations a n d  tolerances 

? which w i i l  be  binding on all subsequent productions . 
0 

of the  same transformer by the  manufacturer concerned. 

5.0 Documents. 

5 * ?  Drawing -inr' .icating over a l l  .limensions, component 
dimensions, dimensions of ? i f f  e ren t  loca t ions ,  t h e i r  
r c l a t i v e  d is tances ,  schematic drawings a r e  to .be 
f i n a l i s e d  an? got, approve? by Railway designers before 
t h e  developsd u n i t  i s  f i n a l l y  cleared t echn ica l ly  ' . . 

. , 
and commcrc-idly . 

I , , 

I '  
5.2 Th? numbe,rs of document s e t s  w i l l  be f ina l f sed  in 3 r\ mutual .3iscussior,s between suppl ier  an? the  Railway -% designer/usor 8aiI.way. Generally i t  i s  s i x t y  an? . Q 

sometimes more t h m  tha t .  + <  - * 
5.3 4 Similar ly  maintenance manuals, p a r t s  catalogue and - 

p r i c e  l i s t  of components bound i n  a long durable 
p l a s t i c  covered detatchable books/f i les  are  to b e  
supplied alongwith documents a s  i n  para 5.1 . 

5.4 , Exploded i somet r ic /p ic to r ia l  view of the  transformer 
ind ica t ing  sequence of f i tment  of each rnrt with. 
catalogue l i s t  number of s 7 ~ f  f i c i en  t quanti ty are  tC 

- - be supplied as  s ta ted  i n  para 5.1. 

6 .O , Material  Inspect ion.  

6.1 Before 6evelopnent and assembly of the t rans former, 
concerned mater iz ls  and componsnts a r e  to be jo in t ly  
inspected by Railway designer/user R a i l w a y  and manu- 
f ac tu re r  o r  any of  t h e i r  nominated representat ive.  
Fi tmen t / as  sembly of the compnen t /mater ia l  should b a 

- 
, . done when approvk? by Bailway rl esigner/noninated 

Railway representative' .  .. 
T .. ..4 



.. . -  

During manuf a c t w e  the  unit w i l l  b e  l i a b l e  fo r  stage 
and , rout ine  inspect ions  by Railway c?esigne?/~ailway . . .  
reprssen ta t lve  and mai.lufactm.er i s  bound to' conply 
with t h e i r  ins t ruc t iogs ,  conc'drnef with $un4 manuf nc-.;.. . *. 

t u r c  of the  transformer. 

Type t e s t  a n d  rout ine  t e s t  a t  the.prcmises of the  
manufacturer o r  a t  a nominated place j o in t l y  sclected 
by t h e  ma?ufac%uurer a n d  B ~ i ' l r ~ a y  .designer al'e to be  
done i n  present  'of Railway rlssigner anil i n  conpliance 
with t h e  guieing speci f ica t ion a s  already r'escribed 
an3 as under, an3 the  lZC.-~3?il an3 135-77 as and when. 
applicable.  For t h i s  pu1.p se ,  rifmuf s c tu re r  concerned 
must f i x  da te  well  i n  a ivmce ,  an,? comunicate to 
Railway ?esigner/Rai.i.way representat ive i n  wr i t i ng  to 
witness the  t e s t  a n d  f o r  approval of the t e s t s .  

I1 

Type t e s t  an4 rout ine  t e s t  cc'rtif.i&. - 
A l l  these  t e s t  c e r t i f i c a t e s  are  to be printed i n  typ ica l  
an4 regu la r  maqner i n  an approved format 3s s t ipu la tad  
by 93ilww ifesigner, i n  A4 s i z e  forn .  Tcn s e t s  of A 

each t e s t  !?~ust  be  handed over to Railway ~qesigner within 
sevsn days from the date of completion of  thc t e s t .  

Number of r a t i ng  t e s t s  t o .  beC:?ono bv t h e  manufacturer.. , , .. . >.. 

T h i s  transformer i s  to ba  tested a t  ; 

Nouinal continuous r a t i n g  of  120 KVA a t  mb.  of 55'~ 
and a t  t'emperature r i s e  of wind in^ (measured by 

c! r e s i s t v l c o  nethodj ak o r  balow 5'6 C; with na tu ra l  
convection cooling; a t  nonind. voltcage of 38W, a t  
4 7 5 ~  & 328 v o l t s ,  a t  5'i)_+i.5 HZ. 

I 
A t  a r a t i ng  ta be detcrrlinec! on the b a s i s  of 120°C 
tampcrzture r i s e  of win-ling (mcasur il by res is tance  
method) when a rb icn t  i s  tnken a s  5 ? c - cooling by 
na tu ra l  convection, f o r  i t s  continuous ra t ing ;  a t  above 
th ree  voltages mil frequency. 

determine i t s  continuous rat.ing a t  p b i e n t  
mind winding temperature r i s e  -of 120 C and forced 

a i r  cooling, the  blower s i z e  of which a e  also to be 
determined f o r  i t s  naxinun avkilable capaci ty and s i z e  .. 
within the  volune of room avnilabk fo r  the  transformer 
(blow& mounted a t  top) .  , 

(I 

ii ,. ,. ..! / 
~ v a i l i b l e  volune'of mom f o r  accommodating the  ,transfd&ed 
with <dl i t s -  accessories.  . . 

The avai lable  volume of the room i s  ; 

a) ae igh t ,  - 1 .I0 metre. 
b) Breadth x width - 1.0 x -8 metre. 

I: I . . . . .  5 



Deternination of shor t  t i n e  r a t k .  

Two e x t r a  oyerloar! r a t i n  s i n  each continuous 8 -  r a t i n g  group a s  i n  para  . I. 1 ,  8.1,2 & 8,1=3 are  
t o  be  determined by t z s t s  and ca lcula t ions ,  ss pcr 
load condit ions to bc coul~r~micated by the  Railway 
designer t o  nanuf ac turer ,  i n  mutual d iscuss  ions 
between t h e  two. 

Ex t r a  t e s t s  a lso  to be done by nanu fac tu~or  a t  e x t r a  
charges i n  fu tu re  i n  uutual  agreement betwcm Railway 
6esigner and nanuf ac tu rc r  . 
~ e s i m  specificat,rtion 3rn4 tJhu.1i3in.e p a r m e t e r s .  

, , 

The base  r a t i n g  o f  the  transfor12c.r i s  1X KVA. ' . . . 

It w L l l  b e  a vc r t , i ca l  type, d ry ,  1:1 r a t i o ,  1 phase, 
SO+l .S  Hz, nultl r a t i ng ,  AN/AF cooled mwer trans-  
foyner work5.ng n o n i n d l y  g t 38'jV b u t  of t cn  i t s  input  
vol tage  w i l l  vary 222622% a t  no load, . . 

. . .  Ovsrall: , insu la t ion  , &so +the -.insulat,ing n a t e r i d s  
used.'for' stru~'iurdl. .pur~~ses- 'ar2~~-;to be of woather 
proof ,. .rasis$u:e res is tance ,  ,!.preferably .hydropbEic) 
having. pmtcdti 'vs  .varnishes  aga ins t  m o i ~ t u ~ e : '  -.rlust, 
alirt, oiL vilpoar. saline:,ai%';: ahd q f  class ,'?I ; ., 
insulation:,, except  . . : . . . . . .  . . ' b :- .>' . 

. . . . . . . .  ' , 
,i 

, . . . . . . .  . ..( ~. . 

a\ 'b$L&or. in&&'ion 'w&kh %&jlilr': 6e ;  o f '  
C' class-  i n s u l a t i o n  n a t e ~ i a l  with-  c l a s s  IH' 

.. hydrophobic s i l i c o n  varnish; ' ,  . . . . . . .  '.., . A  . 
. . .  . . . < . a  . . . i: .- r. . . . *  j ,space&l bd%r.ieen &idini;'. kith .shodAd bev r\ 

trmrier c l a s s  C1 insu la t ion  n n t e r i d  insu la t ion  
. . .  . . . .  . . . . . . . . .  .: 

2 
, v.@nishedwith: hydrophobic. c lass  'H~.. s i l i c w q  - - .  . . :  - o. --' - L..-.- 

9 . . . . . . . . . .  : i 8 . '  , " ' , ; ? ,  I 

c)" w;dgcs between c o i l * ,  &/rhikh should b-e 6dP ' kdem ' 
c l a s s  C insu la t ion .  o a t e r i a l  with, h;y?l-ophoQic, , / I I  , , .  

' c l a s s  ."H! s i1icon:vani 'sh.  j . .. q . . ., . . . .  . . .  , . ,, -, . . . 1.; A 
... . . * ' ? : I  1, . . .  . ' &  ,. + 8 1 r.' :i 5 

C! A& di .$he .main t'6i-t.lin'$-L$ap sii&rts; X i c h  
-r:luSt be c lass '  W'"hydrop?lsblc ' i n  sulatFng n a t e r i a l  

W i t a b l y  ,varnished b y  c l a s s .  ' H t  insula t ing:  % -  

. . .  .... . . , t.. .~ .  .- . .  vai.nish6S.i .< . <.[.,?: .+. .. : .  - . 
\ .~ . . . . 

. . . .  .. .J -. . T G .  

The conductbrs "are"pref crably  c l a s s  ' C t  i n t e r  
conductor $,insula-tea, : edge' ,blwted,  s p l i t , ,  r cc t ingu la r  
s t" ipss ' suit&ily: t r m s p . s o d .  So,as  t o  r,e'd,uce. I . cdpper . . -  . . .  eddy l o s s  t o  the .. ~ ~ ~ n i m u n  'prac t icable .  

. L 2 ,  , I 
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~ j .  ageing strength,,.'.a:c r?sis tmp%flane r6-sistmco, . 
,,: $oi'sture &!so'rijt;&dn- tck$&+ as? br!;k~~lQ+( ambnclerj various 
! ;up,b, date) , - 7  .. . S i 2 ~ e + m ~ t ~ f i ~ ' $ ~ & & ~ ' f $ ~ & t ~ o n s ,  ' . 

.,*j -[, ,-{;, ! - - .. y. .,,;.p;: .; L ;< ,LJ>J : ,  : L . . b.2. .,L6 .- . , - t. '.., ' 
' &Xi, . -... fe*g 

. . Lminations.- . -- . . . -  ...-? , . .~  r : 
+ , . .q.:; ! . . 

. '  '. . r 'C 
,!> - , j ,  -,g ; , : + . ~ &  or. g.$)+ 2 :p+e~erab1:$ :ad& , j j i ,~-i , j .25$: s$il dbg ~ p l  

; B.S.1. c l a s s  ar.&ts eqv&+,LLent ,AlTegh<ne .'" Ludlurn 
class o r  siG1.u' c lass  with:O.j75. watt/KG.loss a t . ?  

:.at 50 Hz 'na~r :ble. udca ; , , ' ;, 
A ' ' 

, . . + ~ . ,  "4 
' .. -. * i , , , ,qh. !  ., .'. . . r; <.:.. ) , t. ,.: ;+f *.,::'< - '.:z . .-F, - ... .,. . - .. ..>. . . r - .  . ! - -.<. 

js.dwn .b.ak& o s n i n $ t i p ~ 5 ~ ~ i b & ~ b a y Y f b e  ~ t e e t e d  f o r  , . . 4 .  . .. . '". 'ibs rl~sahl7e*~s'~xvi:~.e~~~~ .I. -.+: -.+ . f  :...+ . .: ,... .... .- , . i .  - * < . .  . .. . , .i. . 
Y. 

5 .  ). .Fl.ux 6ens.it$&at 1#75~.. $jiqCtlo ail>! input, & l t g g e  s h o d d  
' cx:ceed. '1 .,62:.$ '3;f. .q,o i lse. k;.v&i : ts hi higher t h m  .- 

:'" '$ba~%fied 3 . c  tllc'n': .- _.. :L Ithis, I . . .  v~3-qqj.pus-t;be:-.r-educed fu r the r  
t?!j&2i-!es;"iriprovm g-%he-&~r!" f i t2~ :~~6  f.; coke nenbers 

and co i l s .  ... . . . , . . ,-- * A . ,, ,.. , 
.I . : , 5 +,. 

i '- . I I .  , i .  ,i , , f _ ' L  ii!. ,;, ,,,. ,, . . I 0 .  ' 
!? 

' ~ e $ r e d  joi& . s s + p ~ & f 5 ~ r , e r l ~  d.f;n~:t? ee t r i nen t a l  h. ,; <:,q . . . A,, t- Lf. 3 ; .,=:! ' "%.,. .., <ot;;ee-iefdsl;. # ' . . 1 - r ? .  . I ,  1 
. . .  , :;-. q:p.$nr: , .;,in ..' .~X..Q~'C~,,  . s . .* .. r.? - : 

I , \ ;.,, - .I k 5 

,i s$$$ped t c i r{~y . i~are7 ; (neanlYi :3~  - .  :~teps> i 6  preferred. 
' J  ~~. . .,;-+ ::f,: ..! -. ' . : r  j . , ,  ,j < ? . '  - 

.$o,l;t l e s s  .aonst;$ucti6n isp&ferrefl  ; : - B U ~  i f  i t  4s. 
% i f  fi'cul t; :rtfi~li~~n;j&~n&me~ic.,~o.l~;df.xhigh . ~ r 8 e s i s ~ i ; i i t y  

.nCiterial '(cdbered b? :~iriigh t eqperaturc c l a s s  'G t  
7.ifisulation) -c . . ,  - . . I , \ :  .of .Jd>h,;i$@a$t.~ S&rongth":and ;Wgh ted9i%e 
5 ' s t h n g t h  ... w i  h provision, if.or.:,adeqw&s coo l ;hg  nay be 
', Provi(-led J' r *- . . ' y  ." " " ,  . . . . .  , -  . .- 

. . ;,; !? 
, .-.. . . ?'.,, . , , ' 4  ' ~kk' Sleeves-, bvshos~,.aqound .:$be b o l t  and also .tho ' q) & ... At. : a ion's,:df ..$&a%i,oh~ . rmSt withstand d ie1  . 

'"-st&ngth . of.",SOOV ,.:.. -..- ~AC".. 59 ~;& 'fir- one . dnu te .  
, ,  . .  ,.. . . *  ... - -, 

I qyerd.1 eff ic iency a t  ., f u l l  10x1 and ,U.P iF.4397 .S%. 
, .fi.i.F,. :. , ! !*.b . :;~T"...,A. .+.- , ,. J .u 

% 
. 1 . l .  , , , . . 

* . j : < : y  L A ,  . .. -. ~ r c r l  ( _  , 
- . ..< . '  ..: L&L+..T'.l L . .  * ' . . .....7 



9.9.7.2 Prototype t e s t s  m.l =u,tine tes&Z.:, Except r~thW71rir;c 
Specified, as pcr IBC 310 m3 1EC1,77, tnclu,.!ing ageing 
t e s t ,  (as per L̂D:E o r  1% or siailar specif icat ion,  
takirig k t o  emsidsra"i-on 3f 3 f d o  strengtl?, ?GO$ 
moist;re, , sa,linity, vj.br,ztion, e t c .  1 , s h 6 r t  c i r c d t  
t e s t  and  spcci;.l t e s t s  9s in pravfous paragraphs, 
I n p u l s ~  t e s t  I s  k? k3 "one in cnnsultat ion w i t h  X y .  
designers only. 

9.9.8. The inpeclence drop  a t  f u l l  loa4 and of U .P.F. of  thLs 
transformer itself sh?3(1 no t  o x c ~ e d  4.5% an4 ;!rap flue 
ta t o td  rroslstawe a t  secor.-!ary t a m i n d  at I'd1 . 
laad md a t  U .P .P. i n  , t h i s  tr xqsCzmar rn lg  st-ouL? mi; 
exceed 1.2$. 

9.9.9 Taps at i n p u t  slde rn? outgut  sirle, 4 taps o f  
+ l ~ $  amund $OV nain tsr i i inal  are ta be pr9vi:lerI in 
TSS nwner. 

10.7 Further de ta i l s  1 q C 1 -  be supp l i ed  on specific and 
W l  t tm request-f r3m the rrxLuf acturer , and if the 
R~ilwny ilesignars mnsider n c c e s s s y  f o r  t& sme.  

10.2 AS Lt; is a jcb 7f dcvelop~ent  nature, as such const.u4t 
and mutual discussinns bctw3cn R?il'dsy designers u13 
~anufact;urers Lea3ing to a g r e a e n t s  furthm -oe  
expecte? . 


