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SPECIFICATION O F  TIiE 
VOLTAGE STABILLSEfi TRILNSFOII~~~~.  - 

0.1 
- .  Thi s  s p e c i f i c a t i o n  was f i rs t  i s s u e d  i n  A p r j l .  I.?"? 7;--: - '.,j 

f i rs t  d r a f t  r e v i s i o n  was c i r c u l a t e d  t o  i{ailwaysaiia mailufac-;urers 
i n  August 1971. 

0.2 Ass i s tance  has been t aken  f o r  t h e  p r e p a r a t i o n  of t h e  spec i -  
f i c a t i o n  from BS:171.-1970 - Power Transformers. 

0.3 The m a t e r i a l s  used i n  t h e  manufacture o f  t h e  u n i t  s h a l l  com- 
p l y  w i t h  t h e  fo l lowing  l a t e s t  Ind i an  Standard Spec i f ica t ions : -  

xsr3024-1965 E l e c t r i c a l  s h e e t  s t e e l  (o r i en t ed )  

1S:1271-1958 C l a s s i f i c a t i o n  o f  i n s u l a t i n g  m a t e r i a l s  
f o r  e l e c t r i c a l  machinery and appa ra tus  i n  
r e l a t i o n  t o  t h e i r  thermal s t a b i l i t y  i n  ' 

s e r v i c e .  

Q, , - IS: 4 8 0 0 ( ~ a r t  v)- Enamelled round winding w i r e s  f o r  
1968 e l eva t ed  temperatures.  

0.4 Any d e v i a t i o n  from t h i s  spec i f  i c ' a t ion  c a l c u l a t e d  t o  improve 
t h e  performance, u t i l i t y  and e f f i c i e n c y  o f  equipment, proposed by 
t h e  manufacturer ,  w i l l  be .gTven due cons ide ra t ion ,  provided f u l l  
p a r t i c u l a r s  w i t h  j u s t i f i c a t i o n  t h e r e d o  are fu-rnished i n  t b  t9>.r?ps,  

1.0 SCOPE 

1.1 Thi s  s p e c i f i c a t i o n  covers  t h e  requi rements  o f  v o l t a g e  st& 
b i l i s e r  provided i n  a c  e l e c t r i c  locomotives t o  g i v e  a s t e a d y  ou t -  
p u t  v o l t a g e  o f  24 V f o r  ins t rument  l i g h t i n g  and 32 V f o r  h e a d l i  h t s  
w i t h  supply from arno-conver te rs  a t  a nominal v o l t a g e  of 380 s i  e b phase  a t  50 Hz.. The vo l t age  s t*b i l . i se r  s h a l l  be o f  t h e  v o l t a g e m  ., 

w t rans former  type  w i t h  m u l t i p l e  windings and c a p a c i t o r s .  
(a 

I 
- 

\ 1.2 The u n i t  should be o f  s imple  and robus t  des ign ,  capable  %' 
/ being e a s i l y  maintained and should be f r e e  f r o m  undue v ibra t ion&.  

2.0 SERVICE CONDITIONS 

2 a 1 The h e a d l i g h t  vo l t age  s t n b i l i s e r  covered i n  t h i s  s p e c i f i c a -  
t i o n  s h a l l  be s u i t a b l e  f o r  s e r v i c e  i n  ambient temperatures  v a r y i n g  
from O O G  t o  6 0 0 ~  w i t h  maximum r e l a t i v e  humidity o f  100% i n  a l t i t -  
up to  1000 metres  above mean s e a  l e v e l  and i n  dus ty  atmospheric 
condi t ions .  

2 0 2  The headl igh t  vo l t age  s t a b i l i s e r  and i t s  mountinp: arranqc - 
:..2;1.1 sh(11; IJ& 0: 2-0busfi i l es ig l i  fGr c r u c t i o n  ciu~y dnu sha.Li w i t h -  
sf9.r.d s a t i s f a c t o r i l y  t h e  v i b r a t i o n s  and shocks  normal ly  
encountered i n  s e r v i c e  a s  i n d i c a t e d  below :- 

*" 
a) MaXimum v e r t i c a l  a c c e l e r a t i o n  A iai.0. g 



b) Maximum longi tudinal  acce le ra t ion  - 3.0 g 

c )  Maximum t ransverse  acce le ra t ion  - 0.5 g 

( f g r  being acc'eleration due t o  g rav i ty )  

3 00 .RATING 

3.1 The supply vol tage from the  arno converter a t  a  
nominal vol tage  of 380 v would normally.vary from 290 t o  460 V, 
s ing le  phase, 50 Hz; with + 1% frequency va r i a t i on ,  t he  
voltage may, however, be a s  high a s  500 V f o r  haf-an-hour. 

3 0 2 The output  voltage of the voltage s t e t 3 l i s o -  5?2cs.-, 
former s h a l l  be 32+ 0.5 V and 24 + 0 , 5  V a t  50 H z  f o r  the  
above input  vol tago under f u l l  lozd conditions. The two 

.outputs  s h a l l  be continuously r a t ed  a t  11 A and 4 A respec- 
t ive ly .  Under no load condit ions,  the  output vol tages s h a l l  
not exoeBd 34 V and 26 V respectively.  &. 

4 ,O NORMAL DUTY 

4.1 The vol tage s t a b i l i s e r  transformer s h a l l  be designed 
f o r  oontinuous opera t ion  o r  i n t e rmi t t en t  switching of e i t h e r  

.* o r  both windirigs a t  f u l l  load. The s t a b i l i s e r  s h a l l  a l so  be 
ab le  t o  operate  continuously under no load conditions. 

5.0 CLASS OF INSULATION . . 
5.1 B class .  

:i 6.0 COOLrrJc IIRI1IWGEmNT 
3' 

6.1 The u n i t  s h a l l  be na tu r a l l y  cooled. buvres/openings 
* i n  the ou te r  casing of the  s t a b i l i s e r  f o r  d i s s ipa t i on  of heat 

f r o m  a l l  i t s  pa r t s  may be gene roay  provided incl.url+.ng $h.e 
: capaci tors .  

7.1 The maximum temperature r i s e ,  measured by res i s t anoe  
method, permissible  on' the windings s h a l l  not  be more than 
the  value spec i f i ed  below r -  

B Class  insu la t ion  - @ O C  

\ 
8.1 A l l  the terminals  of the u n i t  s h a l l  be brought out on 
a s u i t a b l e  terminal board, The input  and output terminals  ,. 
s h a l l  be l eg ib jy  and i nde l i b ly  marked on the plate .  I n  1. 

add i t ion ,  an e&thing terminal s h a l l  be pmvided. The t e r $ i n h  



arrangement ahall-be subject to approval of the indenting 
officer, prior to manufacture. 

8.2 Suitable' spring washens and nuts for external 
connections shall be provided on all the terminals including 
earth terminal. 

8.3 All components, including bolts, nuts, washers, 
scrore, etc, of the voltage stabiliser shall be suitably 
proteoted against corrosion and rust. 

9.0 FINISH 

9.1 .  he headlight voltage stabiliser shall be finally 
finished and painted 'lT.ght-' grey in accordance with 3 s  11650-1960 

10.0 MOUNTING 

10.1 Mopnting arrangement shall be subject to approval of 
the indenting officer, prior to manufacture. 

11.0 RATING PLATE 

11.1 A rating plate in anodised aluminium shall be provided 
in the unit to show ,the rating, insulation, method of connec-. 
tion with necessary circuit diagrams, etc. The fol.lowing ... 
particulars shall be clearly and indelibly marked. on the 
rating plate r -  

(a) Name or trade mark of the manufacturer 
0, 

(b) Manufacturerfs serial number cg m 
(c) Year of manufacture 

(d) Rated nominal input voltage/voltage range 
i 

(e) Rated output voltago/voltage range for each 
winding 

(f) Rated frequency (with permissible variation 
as a percentage) 

(g) Rated output in amperes/voltmps/watts for 
each winding 

(hi Input power factor (minimum and maxi-) 

(j) Class of insulation 

(k) Condenser value and ra"ur~g (if uued) 

(*) Colours for building and decorative finishes. 



12.0 DRAWINGS 

12.1 Drawing No. ( t o  be i n d i c a t e d  b y  CLW), 
g iv ing  t h e  o v e r a l l  l i m i t i n g  dirneniions i s  a t t ached  herewith.  

1 3 ~ 1  The manufacturer  s h a l l  supply  t e c h n i c a l  documents and 
maintenance i n s t r u c t i o n s  as d e s i r e d  by t h e  purchasexu 

14.1 The s u p p l i e r  s h a l l  supply a complete s e t  o f  t o o l s  f o r  
maintenance w i t h  each  ba t ch  o f  20 s e t s  o f  equipment3 suppl ied.  
The l i s t  of t o o l s  t o  be supp l i ed  s h a l l  be  fu rn i shed  a longwi th  
t h e  t ende r s  

15.0 SCHEDULE O F  PARTICULARS 

15.L. ~h 'g ' schedule  of p a r t i c u l a r s  o f  t h e  vo l t age  r e g u l a t o r  , 
t o  be f u r n i s h e d  w i t h  t h o  t ende r s  a r e  inoluded i n  Appendix A,-' 

16.0 TEST5 

16.1 T e s t s  a r e  c l a s s i f i e d  as type t e s t s  and r o u t i n e  t e s t s .  
Type t e s t s  s h a l l  be c a r r i e d  o u t  on one equipment f o r  a b a t c h  
of '  20 s e t s  o f  oqu2pment suppl ied.  

16.1.1 The fo l lowing  t e s t s  shd .1  be c a r r i e d  o u t  on  h e a d l i g h t  
v o l t a g e  s t a b i l i s e m -  

a) Type t e s t s  - 
PIeasucement of r e s i s t a n c e  {cold) 

No load  vo l t age  r a t i o  t e s t  

On l o a d  temperature r i s e  t e s t  

Open c i r c u i t  temoerature  r i s e  *$st 

High v o l t a g e  t e s k  

Leakage:current  and power f a c t o r  t e s t .  

hleasurement o f  weight 

b) Routine t e s t s  - 
Measurement o f .  r e s i s t a n c e  

No load  v o l t a g e  r a t i o  t e s t  

On Load tempera ture  r i s e  t e s t  

High v o l t a g e  t e s t  

Leakage c u r r e n t  and power f a c t o r  t e s t ;  



16.2 Tvme t e s t s  
- 

16.2.1 Measurement o f  r es i s t ance  (cold)  ' 
L .  

.. . ' -. ' The r e s i s t ance  of each of the  windings, when cold, 
s h a l l  be measured e i t h e r  by bridge o r  vol tage drop method, 
Record method of t es t ,  'vol tage ,  current ,  r e s i s t ance  values 
and the tem~era ' ture;  f o r  each winding. 

, , I n  case of vol tage  drop method, the current  s h a l l  be 
l i m i t e d  t o  50 per  cent  of t he  r a t ed  current  of the  windings. 

.16.2.2 80 load v o l t  e  r a t i o  tesQ 

. . , _  The primary Bupply vol tage should be va r ied  from 2% 
t o  500 V i n  s t eps  of 40 V and t he  secondary output voltageron 
no. load s h a l l  be measured a t  t he  two output tarminals. The 
primary input cur ren t  and power f a c t o r  s h a l l  a l s o  be recorded. 

16,2.3 Qn load temperature r i s e  t e a  .. 
. . With t he  input  primary volt4ge as 290 V, 380 V, 4Eq V 

and 500 V, t he  output secondary volyage and t o t a l  l o s se s  s h a l l  
be measured f o r  the  load currents  it 

(1) 32 V tapping 11 
24 V tapping 46 

(ii) 32 V tapping 1U 

( i i i )  24 V tapping 4 e 
0, 

Continuous temperature r i s e  of the windings s t l a l l  be meas- 
a t  a l l  the above voltages as spec i f i ed  in.Note at  clause * 
16.2.40 (b 

c 
16.i.4 open c i r c u i t  temnerature r i s e  t e s t  

. , Immediately a f t e r  the t e s t  spec i f i ed  i n  16.2.3 a t  
500 V, the secondaries should be open c i r c u i t e d  and the  
temperature observed a f t e r  10 minutes. If  t he  temperature 
has increased from t h a t  found i n  t e s t  a t  16.2.3 then 
temperature measurement s h a l l  be made every 10 minutes till 
a steady s t a t e  is  reached. If there  is  no f u r t h e r  r i s e  i n  
temperature a f t e r  10 minutes of switching o f f  o f  t he  
secondaries,  the t e s t  may not be continued. Record the 
temperatures and the method of t e s t .  

Note, Correction f a c t o r  i n  temperature r i s e  & d l  
fte app-d w- per oLawe 41.902 of BS1171-1970 
and t he  f i rm  s h a l l  ind ica te  the  load loss/kg 
f o r  applying t he  correction. 



LGp2.5 High voltape t es t t  

. . /in 0-rcr;rvitagc t e s t  7f 2 k V  rlfis, 50 HZ, with resp'r)ot 
t o  ea r th ,  s h a l l  ,be mqde f o r  one minute on the primary winding 
and condenser winding w i t h  condenser sho r t  c i rcui ted .  The 
secondary windings s h d l  be test'ed a t  an overvoltage of 500 V 
by a meager. This t e s t  s h a l l  be done a t  the prevalent ambient 
temperature o f  t h e  "cst sit te The insu la t ion  resis$ance of 
the s t a b i l i s e r  sha l l  a l s o  be measured before and a f t e r  the  
high voleage t e s t  and t h e  value shall not  be l e s s  than 
5 mega ohms. 

~ 6 . 2 . 6  b a l t a ~ o  current  and ~ o w e c  f ac to r  t e s t  of ca~ac i tpd :  

. If a oapaci tor  i s  used i n  the system, as in t h e  case  1 
o f  a sa tu rab le  core s t a b i l i s e r ,  the  capaci tor  s h a l l  be t e s t ed  
independently i n  firm1 s works- nnd i t s  maxirnum ra ted  voltage 
and i t s  leakage current and power f a c t o r  recorded; The capa- / 

c i t o r  s h a l l  conform t o  ISs2834-1964 - Spec i f i ca t ion  h r  shunt 
cnpacit&s f o r  power, sys terns - and s h a l l  be s u i t a b l e  f o r  
operat ion under s e q i c e  condit ions s t i p u l a t e d ' i n  olause 2*0. 

16.2.7 Measurement of we- 

. Record the weight o f  the  stahiUser ;in..war!ciag oxfer- 
8 1 

16.3 Routine t e s t s  

16.3.1.1 The res i s tance  of each of  the windings, when cold, 
s h a l l  be measured as specifiecl i n  clause 16.2.1. 

i, 

16.3.1.2 The value of r e s i s t ance  recorded s h a l l  not  dif ' fen 
from the  corresponding type t e s t  values by more than r_lO$, 
a f t e r  making temperature correct ions,  i f  necessary. An average 
value f o r  5 u n i t s  s h a l l  be considered as the  typ ica l  value. 

10~3.2 No load voltape r a t i o  t e s t  

- - .  A t e s t  s h a l l  be conducted as s p e c i f i e d ' h  16.2.2;but 
at .290 V, 3 8 0 . ~  and 460 V only. 

. . The temperature rise s h a l l  be computed a s  undera- 

With the input primary voltage of 380 V, the output 
secondary voltage and t o t a l  losses  s h a l l  be 'measured 
f o r  the  load cur ren t s  stipulated i n ' c l a u s e  16.2.3 
and values compared with type t o s t  r esu l t s .  The 
temperature r i s e  so computed s h a l l  be indicated. The 
temperature r i s e  during rout ine  t e a t  s h a l l  not  
exceed 8% of the  value recorded duri.ngg' type tes t .  



Test shall be conducted as specified in clause 
16.2.6, 

16.3.5 Leakage current and p o w e r o r  test of ca~aciCor: 

Test shall be conducted as specified in clause 
16.2.7. 



Schedule of performance, teohnioal 
and o the r  ua r t i ou l a r s  

Name of the  manufacture= 

Type, make and model 

'Continuous m a x i m u m  r a t i n g  f o r  ; 
spec i f i ed  cooling, temperature 

r i s e  and ambient temperature 

Number of phases 
, 

Volts: Input and Output (range of va r ia t ion)  

F u l l  load cur ren t  a t  t he  r a t &  input  
voltages Input  and Output 
D d a i l s  of$insulation (.including drawingar 

Nothod of v e n t i l a t i o n  . .. 
a3 for transfox&exr'winding,& ' 
.b) f o r  capac i to r s  

Maximum temperature r i s e  i n  windings 
by r e s i s t ance  over maximum amb!.ent 
temperature of 6o0c with t e s t  condit ions 
spec i f i ed  i n  c lause  16.2.3 of t he  
spec i f i c a t i on  

Maximum temperat- r i s e  o f  core" 

Eff iciency a t  fu l l '  load a t  nominal' 
vol tage  of  380' V 

. . , . 
a) Type of winding 

. , .  , 

b) Number of t u rn s  on 
, . . . , 

i) 380 V windlng 

i i )  32 V ;  winding . . 
. . 

iii) 24 V winding , 
,... . . .  . . ..: , 

i v )  S t a b i l i z i n g  winding 

c )  WiEriing conductor s i z e  a ~ d  cur-ect d ~ n s i t j ;  for 

i) 380 V winding - 
ii) 32 TT winding 

i i i )  24 V winding 

i v )  S t ab i l i z i ng  winding 



< 

d )  I n s u l a t i o n  coLerink on  conductors  
(indicat-e s e c i f i c a t i o n  t o  which 
t h e y  comply, 'f 

e )  Type o f  j o i n t s  i n  t h e  winding, i f  any 

f )  R e s i s t a n c e  o f  windings a t  ( 2 0 0 ~ )  I - 

i) 380 V winding 

ii). 32 V winding 

iii) 24, V winding 'i. 
i 

iv) S t a b i l i z i n g '  winding . . 

. ' 2  

g)  D e t a i l s  o f  v a r n i s h  f_or i & r e g i a t i o n  
and impregnat i o n  prdbsdure'. " 

: : ., 7.1 , , ,.I . L' 

h) I n s u l a t i o n  r e s i s t a n c e  of 
' I  ... .1 . ' 

i) 380 V winding 

ii) 32 V winding 

? 
iii) 24 V winding 

r . . 

t FV) S t a b i l i z i n g  winding 

as mre D a t a  ; ..  - 
! 
i 
i a) Maximum f l u x  d e n s i t y  i n  core, 

( f u r n i s h  magnet i sa t ion  curve) I 
b) Thickness o f  i r o n  s t m p i n g s  

c )  I n s u l a t i o n  between c o r e  lamina t ions  
( m a t  e r  id) 

d)  Type o f  j o i n t  between t h e  cd re  
: l imbs and yoke 

e) Number of stampings c.f each ty7e , 

Type and p a r t i c u l a r s ' o f  t e r m i n a l  box 
and cable2 entI'Y ( fu rn i sh  dl'awitig) 

* .  ' ,  
'a15 Type, make and model o f  capac i to r '  

AX& Manuf ao t u r e r / ~ u ~ ~ l i e r  s name f o r  ' 
c a p a c i t o r  

A17 capacitoi-  r a t i n g  



A- Number and arrangement o f  capacitors 

Al% ~ e r f ~ r m a n c e  t e s t  cert i f ioate  for  
capacitor 

U O  Dimensions of the assembled unit 

a) From base to topmost point 

b) Overall breadth 

c) Overall length 

d) Bolting dimensione 

A21 Total weight of the unit in kg. 

A2 2 Details  of proposed mode of packing 




