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. I  .0 SCOPE -. .. 

. . . . .  
1 .1 - The 1ndian Rai lways have' a '  f l e e t  o f  about 1000 .ac : 

' e l e c t r i c  l o c o ~ t i v e s  and 400 motor  coaches used'  i n  e l e c t r i c  
mu l t i p l e  u n i t s  (EMUS) opera t ing .  o .n .25 kV, '50 Hz, .  used f o r  . 
t h e  haulage of.  passenger and f r e i g h t  t r a f f i c .  ..The number 

. o f  l o ~ o m o t i v e s / ~ M ~ s  (motor coabhe s )  p r e ~ k n t i y  manrifactured. 
. . i s  of the  order  of  60/20 per year  r e s p e c t i v e l y .  

t. ? .  
.1.2 Curren t ly ,  t h e  c i r c u i t  .b reaker  employed f o r  con t ro l -  ' 

' ,  l i n g  t h e  _incoming 25 kV.ac supply i n  t h e s e  locomotives and . 
EENs is t h e  A i r  B l a s t  type DBTF 3 0  4 250 o f  Hindusthan Biovn, . ' - 

. . . . 
' B o v e r i  Limited,  India: . ' . . . .. . .  . . - .  . . 

. . . . .  . . . . 

. 1 .3  Indian - ~ a i  lwHy.s  a r e  cu r s  e:nt .ly c o d ~ i d e r i n , ~ .  a  proposal  : ,:-: 1 
t o  adopt Vacuum C i r c u i t  ~ r e a k e r s  (YCB) i n  - g l a c e '  of  hi- . B l a s t . .  .-.2 

c i r c u i t  b e a k e r s  f o r  f u t u r e  b a i l d i  of e l e c t r i c ,  loco&?tives :. .;. 
. .  ' . ahd E ~ W S  and a l s d  f o r  t he  r&place 'm.n t  of t h e  e x i s t t n g  b r e a k e r s  

' 

as and when requi red .  A s  a f i r s t  . s t e p Z  it.. is 'proposed t o  . '  
. . 

a iihted number o f  VCBd and t r y  'them out  .through': ' 
-'- 

'> 
, ' -. e,;tensi$e:field t r i a l s o n  1ndian .Railways.: I n  the  event. of i 

. s u c c e s s f u l  and s a t i s f a c t o r y  perfo  rmance d u r i n g  f i e i d  t r i a l s ,  ..? 
procurenent of  l a r g e r  q u a n t i t i e s  f o r  r e g u l a r ' u s e .  i n  f u t u r e  . . 

, - builds/replacement a s  i nd i ca t ed  above , .  w i l l  be  considered.  .. 

' ~ v e n  f o r  this C n i t i a l  procurement,  a .  c e r t a i n  number.ol' b r e a k e r s  
m y .  be oodsidered f o r  complete impo&, a c e r t a i n '  number i n  -.-- -' 

- -CKD t o  be assembled by an Indian manufacturer  and t h e  b a l a n ~ e  
t o  be suppl ied* by t h e  Indian ,manufac ture r  wi th  t e c h n i c a l  ; . .' 

' , ; co l l abo r&ion ,  w i th '  progressively.  i n c r e a s i n g  : ::? ' i nd igenous  . . .?;: 

conten t .  The t o t a l  number t o  b e  procured and t h e  num~ers  . . 

. t o  be suppl ied  from i m p o r t / ~ ] i m d i g e n o u s  s u p p l i e s  a r e  i h d i -  ' . . - 

c a t c d  i n  t h e  t e n d e r  enquiryXof wtdidh this spec i f i ca t i . on  f o r m s  '5 . : 
a ' p e t .  . . 4 C\ ' i ,  

. % .  . .  ,b., . : 1.4  T h i s  S p e c i f i c a t i o n  app l i e s  t o  s i n g l e  phase  250'MVA \. . .. .; 
. - ,  

, roof-qvunted. Vacuum C i r c u i t  B reake r s .  f o r  25 k V  ac , s i n g l e  L : . . >  3 

.phase, 50 Hz, e l e c t r i c  l o c o o l o t i v ~ s / ~ l e c t ~ r ' i ~  Mul t ip le  U n i t s  : .  . . . . .  
, 

- (mo to r  coaches) ,  ' t o  be. procured ' i in ~ ~ ~ t e d ~ ' q u a n t i t i e s ~  in . . 
t h e  'mnner  i n d i c a t e d  i n  para 1.3 above.. ' . .  . .  . . . . - 
! .. , . .. . . , 
1.5 o r d i n a r i l y  .types/makes/desi;gns sf VCB ,proved i n -  servic=e . ' :.: 

. . .  o n  similar appl . ica t ion w i l l  only' be considered f o r .  t h i s  pro- .. 
cure&.nt . .  P a r t i c u l a r s  i n  s u p p o r t  ~f provenuexper ience s h a l l  . : . . 
b e  fu rn i shed  w i t h  t h e  of fa r .  g ivFng  in ter -a l ia ,  t ha  fh l ld r iUag  '. ' .  . :  

, , i n f o r n a t i o n  i n  r e s p e c t  i of each.  type.  of VCB suppl ied :  . . 
- .  . . ' , . :  . . . . ,  ... . , 

(a).  ~ ~ ~ r o x i m a t i  numbers suppl ied as' ofi ~ e o i d b a r  1983 . , .  . . . -". 
. . - .: - . .  

- . .. : :=. .: 
I - . . . .. , . .: , . . .. . . . < _ .  .. .. . 

i .- . . ...: 
: . '  .>.'.. ' 7  , - . (5) D i s t r i b c t i = & c f  f h e  e-ue m n g ' e t  us& ~ d l r a i a  .. ; ...-- ... ..- :.. . 

. . s p e c i f y i n g  the names .of ttis User --d, i f  p a s i b @ ,  - ': ---c? : Y . : . ,  

, t h e  application, id.., e l e c t r i c   low/^, w i t h ;  : : . . . . 

r a t i n g s ,  ' ' - . . . . .t . . 



(c )  Years Been i D  r e g u l a r  s e r v i c e  

(d) P e r f o r m e c e  with  p a r t i c u l a r  r e f e rence  t o  r e l i a b l e  
t roub le - f r ee  s e rv i ce  . 

1.5.1 O n  t y p i c a l  Railway a p p l i  c a t i o n s  vh ere a '  l a r g e  number 
of s i r n i l a r / i d e n t i c a l  VCBs i c e  -- in s e rv i ce ,  t h e  performance 
d a t a  nay, if poss ib l e ,  include t h e  followi'ag s t a t i s t i c a l  
. i n f o r m t i o n  - p e r t a i n i n g  t o  t h e  l a t e s t  one o r  two y e a r s  of 
opera t ion :  

- Eurnber of locomotives/mo t o r  coache's i n  s e r v i c e  on 
t h e  Railway system conce rned using the  p a r t i c u l a r  
type/make of VCB 

. . - . . Number 'of f d l u r e s / p r o b l e m s  repor ted  du r ing  s e r v i c e .  
a t t r i b u t a b l e  t o a n y  d e f e c t / f a i l u r e o f ' t h e  V C B s  1 

- Number o f  inc idences ,  o fp . rob~ems /de fec t s  r epo r t ed  b y  
t he  m i n t a i n i a g  d e p o t d s  heds, uar rao t f  ng s p e c i a l  
a t tent ioa/ replacement  of .  components beyond the .  
stigulate+ scheduled aai .n tenance[at tent icn p r e s c r i b e d  -- .. -. , - . . .  . . . .  ~ , 

, . by t h e  manufacturer. .( . . 
. . 

. . 
. ~ . . 

1.5.2 Reputed e l e c t r i c a l  equipment manufacturers may, hswever ,  
ma!ie o f f e r s  of VCLl conforming t o  t h i s  Spec i f i ca t ion  c u r r e n t l y  
under design/development s t a g e s .  

1 - 
1 . 6  The VCBs oFfefered s t ia l i  b e  r o u p l e t e  with . a l l  p a r t s -  and 

: a c c e s s o r i e s  necessary f o r  its. e f f i c i e n t  operat ion.  A l l  such 
parts and a c c e s s o r i e s  a h a l l  b e d e e m e d  t o  be wi th in  t h e  scope . . 

. . i vf this spec i f i ca t ion ,  w h e t h e r e p e c i f i c a l l g  . . mentioned o r  not;  

2.0 GOVERNING SPECIFICATIO?IS 
? 

2.1 IEC P u b ~ i c a t i o n  56 'IEC S p e c i f i c a t i o n  f o r  High-vo l t a g e  
a l t e r n a t i n g  Current  C i r c u i t  B reake r sn  s h a l l  be t h e  gave-rning 
s p e c i f i c a t i o n  f o r  t h i s  procurement except where modifie-d/ 
am~nded by t h e  prov is ions  of chis Spec i f ica t ion .  . 

, 2.2 Other IEC, IS and BS S p e c ~ f i c a t i o n s ,  a s  r e l e v a n t ,  have 
been quoted i n  t h e  a p p r o p r i a t e  c l a u s e s  of t h i s  S p e c i f i c  a t i o n  
and t h e  p rov i s ions  of such e p e c i f i c a t i o l l s  w i l i  a l s o  a p p l y  
except  where modified/amended by t h e  prov is ions  of t h i s  Spe- 
c i f i c a t i o n .  . 

I - 
3. 0 RATINGS 

3.1 Nominal ope ra t ing  v o l t a g e  . -: 2-5 kV, 50 H*, e i n ~ l e  ' phase ac  - 
3.2 - R - a t &  c u r r e n t  - . . '600 bbmps. r . m . s .  

' 3.3 Ruptur ing capac i ty  a t  2 5  kV - 250 WVA 

3.4 P.abc! e ~ r a t i c p  o f  s h o r t  cis- . . 

cuit c u r r e n t  of 10 M' 
( r e f e r e n c e  c l a u s e  10 o f  IEC- 
56/2 ) - 3 seconds . 



( c )  Years seen i n  r e g u l a r  s e r v i c e  

(d)  Performi-ce  wi th  par t i c u l &  re fe rence  t o  r e l i a b l e  
t r o u b l e - f r e e  s e r v i c e .  

1.5.1 On t y p i c a l  Railway a p p l i  c a t i o n s  where a .  l a r g e  num6er 
o f  s i rn i l a r / i den t i ca l  VCBs are  - - i n  s e rv i ce ,  t h e  performance 
d a t a  nay, i f  poss ib l e ,  inc lude  t h e  followi'ng s t a t i s t i c a l  
i n f o r m t i o n  p e r t a i n i n g  t o  t h e  l a t e s t  one o r  two yea r s  of 
ope ra t ion  : 

'. - ??umber o f  locomotives/rno t o r  coaches i n  s e r v i c e  on . 
. . t h e  Railway system conce rued  using t h e  p a r t i c u l a r  

type/make of VCB 

- .  Number of f a i l u r e ~ / ~ r o b l e m s  repor ted  du r ing  s e r v i c e ,  
a t t r i b u t a b l e  t o  any d e f e c t / f a i l u r e  o f  t he  VCBS 

- Number of incidences ,  ofp.roblems/defects  repor ted  b y  
. t h e  m a i n t a i n i n g  d e p o t d s h e d s ,  war ran t ing  s p e c i a l  
at tention/xeplacement o f '  components beyond the .  

. .- . . ~ti.~-lated , scheduled .. ~ . -  . - .  m i  .ntenance[attention . .  . p r e s c r i b e d  
by t h e  inanufacturer. . . 

i " . .  ' - . .  , 

1.5.2 Reputed e l e c t r i c a l  equipment 'manufacturers may, h-owever, 
ma!ie o f f e r s '  of VCB conforming t o  this Spec i f i ca t ion  c p x e n t l y  .. 

Under design/development s t a g e s .  , ' - 
' 

1.6 The VCDs o i f e r ed '  s t i a l l  b e  .=omplete wi th  a l l ' p a r t s -  and 
: ' a c c e s s o r i e s  necessary f o r  its. e f f i c i e n t  operat ion.  A l l  such  

parts and a c c e s s o r i e s  s h a l l  b e d e e m e d  t o  be w i t h i n  t h e  scope. ' ,  

; of t h i s  s p e c i f i c a t i o n ,  w h e t h e r  s p e c i f i c a l l y  mentioned o r  not.; 
. . 

2.0 ' GOVERPIBG SPECIFICATXOI!S 
r 

2.1 IEC ~ u b ~ i c a t i o n  56 "IEC S p e c i f i c a t i o n  f o r  High-vo l t a g e  
a l t e r n a t i n g  Current  C i r c u i t  Breakers '  s h a l l  be t h e  gove-ruing 

, s p e c i f i c a t i o n  f o r  t h i s  procurement except where m o d i f i e d  
amended by t h e  prov is ions  of & h i s  Spec i f i ca t ion .  . 
2.2 Other  IEC, I S  and BS S p e c i f i c a t i o n s ,  as r e l e v a n t ,  have 
been quoted . i n  t h e  a p p r o p r i a t e  c l a u s e s  o f  t h i s  S p e c i f i c  a t i o n  
and t h e  p rov i s ions  of such s p e c i f i c a t i o n s  w i l i  a l s o  a p p l y  
excep t  where modified/amended by t h e  prov is ions  of t h i s  Spe- 
c i f i c a t i o n .  ,. r\ 6. 

3. 0 RATINGS 

3.1 Nominal o p e r a t i n g  v o l t a g e  . -: 25 k V ,  50 H*. s in ig le  . . ' phase ac - .  

3.2 R-ated c u r r e ~ t  - ."600 b - s .  r .m.s. - 
\ ' .  3.3 R u p t u r i n g  'capaci-ty at 2 5  kV - . 250 KVA 

3 .k  gated  c 2 ~ r a t i c E o f  shor t  c i r -  
cuit c u r i e n t  o f  1 0  M ' 
( r e f e r e n c e  c l a u s e  10 of IEC- 
56/2 ) - 3 seconds 



3.5 T o t a l ,  Braak Time ( c l ause  2 9  - Not more than 60 m s .  
. . o f  IXC-56/1) 
,. 

3 -6 Rated opera t ing  sequence - CO-5 Sec-CO 
(c l ause  11 of IEC-56/2) 

4 .9  DII.EFSIOI.:3 AFD ifi2IGHT 

4.1 The o v e r a l l  dimensions of t h e  Air B las t  Breaker t ype  
DmF 30 i 250 of Hindusthan Brown Boveri make, c u r r e n t l y  i n  
u s e ,  a r e  given i n  R.D.S.O1s ske t ch  No.SK-EL 3703, forming 
p a r t  o f  this Spec i f i ca t ion .  The mounting arrangement on +b 
r o o f  a s  w e l l  a s  p a r t i c u l a r s  of  p ro jec t ion  ab,ove and below 
r o o f  are  a l s o  given there in .  A s  the VCB t o  be procure@ i s  
a l s o  l i k e l y  t o  be used a s  r e p l a c e m n t ,  i t  would be advahta-  
geous if an o f f e r  f o r  VCB conplying with t h i s  S p e c i f i c a t i o n  
and  f a l l i n g  wi th in  the  o v e r a l l  dimensions shown i n  Sketch Tb. - 
SIC IL-3733, i s  made by t h e  t ende re r .  I n  regard  t o  t h e  mount- 
i n g  arrangement a l s o ,  it would be advantageous i f  the VCB has 
a n  i d e n t i c a l  mounting arrangement; a l t e r n a t i v e l y ,  a  s u i t a b l e  
and s a t i s f a c t o r y  adapter  p l a t e  design s h a l l  be worked out  and 
included i n  t.he o f f e r .  

4.2 The. t o t a l  weight of t h e  A i r  B las t  Breaker i nc lud ing  
t h e  opera t ing  mechanism 'and acccss6r ie  s i s  around 150 kg. . . 

The weight o f  the  VCB o f f d e d  inc lud ing  the  o p e r a t i n g  mecha- 

. . n i s m ,  a c c e s s o r i e s ,  e t c . ,  s h a l l ,  as far a s  poss ib l e ,  not 
@ p e e d  150. kg. 

.- 
5.0 PZIRCIPLE OF OP3R.ITIOK 

5.1 The V C B  w i l l  be used f o r  c o n t r o l l i k g  power supply t o  
t h e  ~oco/E&iU under normal opera t ingcondi t ik ins  a s  w e l l  a s  
f o r  p r o t e c t i o n  through t r i p p i n g  under abnormal condi t ions .  

5.2 The opening and c l o s i n g  of m i n  c o n t a c t s  of t h e  VCB 
s h a l  t ake  p l ace  i n  a  high deg ree  of vacuum. Des t ruc t ion  I 

of vacuum s h a l l  r e s u l t  i n  opening of  t he  c o n t a c t s .  * . 
. . 

5.3 The movement f o r  the  -opening and c l o s i n g  of c'ontacts 
sh- i l l  o r d i n a r i l y  be through use  of compressed a i r  supply 
a v a i l a b l e  on t h e  loco E W  a t . p r e s s u r e s  which may vary between "I4 . - 5 kg/cn? and 11 kg/= depending upon t h e  t ype  of s todk,  
compressor opera t ion ,  etc. .  

. 
5.4 Necessary a i r  f i l t e r b  :air d r i e r ,  a i r  r e s e r v o i r ,  p r e s s u r e  
r e p l a t o r  and such o the r  accessories/ehuipments a s  may be 
r e q u i r e d  t o  u t i l i s e  t h e  a v a i l a b l e  compressed . a i r  p r e s su re  
on t h c  loco/~bfU, as above, f o r  satisfactory operation of 
t h e  VCB under a l l  cond i t i ons ,  s h a l l  be inc luded  i n  t h e  o f f e r .  
I n  a d d i t i o n ,  a pressure  swi tch  s h a l l  a l s o  be  incorporated t o  
ensure  t h a t .  i n  t h =  event of f a i l u r e  of t h e  p r e s s u r e  r e g u l a t o r .  .- 
t h e  VCB s h a l l  t r i p  i f  t h e  pressure  of compressed a i r  supply  
fa l l s  below t h e  'designed pressure  f o r  . $a t i s f ac to ry  performance 
of t h e  VCU. The design of t h e  pressure  r egu la to r  and te 
p r e s s u r e  swi t ch  s h a l l  be s u c i  t h a t  i t  w i l l ,  i~ qc c+se, k. 
p o s s i b l e  t o  c l o s e  the  VCB i f  th'e pressure  of t he  incoming '  
Oornpressed a i r  supply t o  t h e  pressure  r e g u l a t o r  goes below 
4 kg/cm2: 



5.5 For t h e  o .pera t ion-of  coa t ro  1 .coils/magnet c o i l s  
cornected with t h e ' o p e r a t i o n  of t h . e  VCB and forming part  
of t h e  VC3 ecluipment, c o n t r o l  s u p p . 1 ~  v o l t a g e  a t  110 V dc 

. - (cdminnl j  a v a i l a b l e  i n  t h e  e l e c t r i  c loco/~MLJ, Sha l i  be 
'made use  of.  T h i s  vo l tage  may v a r y  from 70 V t o  125  V. 

, C o i l s  &al l  be so  designed a s  t o  work e n t i r e l y  s a t i s f a c t o -  
r i l y  throughout t h i s  voltage range . ID' p a r t i c u l a r ,  the 
c o i l s  s h a l l  be so  designed t h a t  m 

. . 

( a )  at the .  1owes.t v o l t a g e  o f '  70 V, t h e  c 6 i l s  w i l l  
p ick  up even when they a r e  at.  t h e  maximum 
oper,ating temperature;  and . 

. . 

(b) maximum teinperature of athe coi.1.s s h a i l  be' well 
wi thin  t h e  s a f e  va lues  ~ e r m i ~ s i b l e  f o r  t h e  

, c l a s s  of  i n s u l a t i o n  and c o n s t r u c t i o n -  of the 
c o i l s  as employed, even when codt inuously  
operated at the  max imum v o l t a g e  o f .  125 V. ;. . , . 

. . 
' (6.  . COYST2UCTIONhL FLITIRES . 

. . . . 6'.,  he VCB s h a l l  be of r o b u s t  and.compact constiuc- 

ti,on s u i t a b l e  f o r  .outdoor.-use. . .  . 
, . .  . 

. . 
' 6.2 . .  he‘ c o n s t r u c t i o n  of t h e  VCB s h a l l  be such t h a t   arts 

. o f  brea&er s h a l l  e a s i l y  be a c c e s s i b l e  .fop in spec t ion  and. 
m ? i n t  enance. .Dust and water-proof co'ver .should be ~ro 'v ided  . 
.on - c o n t r o I  and o p e r a t i n g  mechanism, , 

? . . . 
' 

6.3 The component p a r t s  of t h e  b r e a k e r  s h a l l  be o f  bimple 
c o n s t r u c t i o n  and s h a l l  be assembles i n  such -a way t h a t  they 
can be connected d i r e c t l y  .as f a t a r s  p o s s i b l e w i t d  mini& 
li nks . . 

, 
:. 6.4 The s t e e l  b e l l o w s  of t h e  V C B  should be sui tably ,  

dekigned so a s  t o  e n s u r e l o n g  l i f e , .  T h i s  is  necessary t o  , . 

ayo id  f a i l w e  of t h e  VCB due t o  break i n  t h e  
s t e e l  bellows. A l i f e  of 20 years  under normal opera t ing  

I c o n d i t i o n s  i s  considered t o  be a s a t i s f a c t o r i l y  long l i f e  
as f a r  as the  s t e e l  bellows a r e  comcerned. Adequate s a fe ty  
f a c t o r s  s h a l l  .be provided for ,  i n  t h e  design/con'struction/ 

. m a t e r i a l s  (ta achieve  t h i s  requirem-nt. The &nufacturer .  
c\+ 

\ .  
. . s h a l l  f i r n i s h  t h e  d e t a i l s  of any s p e c i a l  endurdnce/iavesti-  6% 

g a t i o n a l  t e s t s  conducted b y  him t o  e s t a b l i s h  r e l i a b i l i t y /  
l o n g  . l i f e  o f  t h e  s t e e l  bellows. .. - - 6 

6.5 I n  t he  pr^esent scheme o f  opezration o f  t h e  ~ i r  Blast  
Breaker ,  two o p e r a t i n g  c o i l s  are u s e d  i a c los ing  ' co i l ,  
which i s  s h o r t  timb r a t e d  and i s  e n e r g i s e d  only f o r  the 
pWpose o f  c lo s ing ,  - a n d  a n a i n t & n i m g  e o i l ,  which i s  c o n t i -  
nuously energised for  keeping t h e  brreaker i n  closed.  posi t ion.  

.' ~ e m o v a l / f a i l u r e  o f  . t h e  c o n t r o l  s u p p l y  opens t h e  .breaker. 1 :  The 
v a r i o u s  p r o t e c t i v e  , c i r c u i t s  f o r  opsming/tr ippirtg the. c i r c u i t  . 
breake r  a r e  s o  a r ranged  t h a t  i n  t h e  e v e n t  of -any abnbrmal  ' 

s i t u a t i o n ,  war ran t ing  t r i p p i n g ,  t h e  ' s a i a t g i n i n g  c o i l  c i r o n i t  
: . i s  de-energised.  It w i l l  be p r e f e r a b l e i f  t he  VCB offered ' .  



permi t s  s i m i l a r  operat ion so t h a t  t h e  adapta t ion  o f  the  
e x t e r n a l  c i r c u i t r y  causes no d i f f i c u l t y  whatsoever. How- 
'ever,  t h e r e  i s  no object ion t o  t h e  o f f e r  o f a  VCB which 
may have a d i f f e r e n t  mrangemcct o f .ope ra t ing  c o i l s  f o r  
c l o s i n g ,  mainta ining and opening of t h e  YCB. D e t a i l s  
s h a l l  be c l e a r l y  ind ica ted  i n  t he  o f f e r  toge ther  - with 
t echn ica l  . p a r t i c u l a r s  of the c o i l s .  

6.6 Aux i l i a ry  con tac t s  ( ~ n t e r l o c k s ) ,  which close/open 
w i t h  the closing/opening of t he  VCi3 w i l l  be r equ i r ed  t o  
be provided as p a r t  of the equipment f o r  use w i th  ex- 
t e r n a l  c i r c u i t s  and operate a t  a nominal vol tage o f  110 
V dc. A minimum number of s i x  such con tac t s  s h a l l  be 
provided, o f  which two s h a l l  be i n  t h e  'close! pos i t ion  
and f o u r  i n  t h e  'open' pos i t ion ,  when t h e  VCB i s  i n  t h e  
open pos i t i on .  It s h a l l  be poss ib l e  f o r  any of t he  con- 
t a c t s  t o  be converted from Inarmally c lo se '  t o  'normally 
opene p o s i t i o n  and vice-versa, i f  so  required.  ' 
6.6.1 A m i l i a r y  con tac t s  s h a l l  have the fol lowing 
r a t i n g s :  

- cont inuous currg0t . ~m&tng  - 1 0  +ups dc . . 
c a p a c i t y  . . - 'Breaking capac i ty  - 2. Amps a t  220 V 

. . . -- dc xi-th a  c i r c u i t -  

11 
t ime constant  of 
not l e s s  than. 

. . .  20 m s .  

-6.7 For  min tenaf ice  work on the  HT equipment of t he  
e l e c t r i c  l o c o s / ~ ~ K J s ,  i t  w i l l  be necessary not only t o  
i s o l a t e  t h e  e q u i p m e ~ t s  by opening t h e  VCB but  a l so  t o  
e a r t h  bo th  t h e  te rmina ls  of t h e  VCB e f f e c t i v e l y .  Neces- 
s a r y  e a r t h i n g  te rmina ls  which w i l l  be requi red  for t h i s  
purpose s h a l l  be incorporated i n  t h e  VCB. Besides. t he  
manufacturer ' s  s tandard ear th ing  switch which w i l l  per- 
nit t h e  Sbove opera t ion ,  nlay a l s o  be included i n  t h e  
o f f e r  and s p e c i f i c a l l y  i nd i ca t ed  a s  such. 

6.8 P o r c e l a i n  Rousing s u i t a b l e  f o r  outdoor use s h a l l  
conform t o  IS 5 6 2 1 / I ~ ~  233. The porcela in  housing s h a l l  . ,  
be c a 9 b l e  o f  s a f e l y  withstanding a l l  e l e c t r i c a l  and 
mechanical s t r e s s e s  t h a t  might be produced dur ing  t h e  . . 

o p e r a t i o n  o f  t h e  c i r c u i t  breaker under normal and s h o r t  . . 
c i r c u i t  cond i t i ons .  Porcela in  housing/support i n s u l a t o r s  
used s h a l l  have adequate creepage distance. .  A 1 1  f e r r o u s  
p q t s  used s h a l l  be hot  d i p  galvanised.  

6..9 ' Connectors s h a l l  conform t o  IS 5 5 6 1 / ~ 3  
159. 

6.10 The pro tec t ion  scheme a t  p r e s e n t  adopted f o r  
e l e c t r i c  l o c o s / ~ ~ i U s  f o r  protect ion aga ins t  1.2ghkihgg 
slj.igss 8s i~t l i  as -.witage surges deveioping from opera t ion  - .  



6 .  . 
o f  t h e  c i r c u i t  b reakers ,  i s  b r i e f l y  d e s c r i b e d  belcw: 

E l e c t r i c  1ocomo.tives 

-  here a re  txo spark gaps - ETI on t h e  p ~ n t o ~ r a p h  s ide  
and El'2 towards t he  equipment s i de  of t h e  air b l a s t  
b reaker  mounted on t h e  roo f ,  w i t h  . the  fol lowing s e t t i n g s :  

Loco roof  S e t t i n g  Presen t  100s impulse spark over 
spa rk  gap range (nun) s e t t i n g  vo l tage  wi th  1/50 wive 

(m) i n  KV (peak) (approx.) - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

* I n  some of t h e  locomotives imported from Japan 
t:us s e t t i n g  ia p r e s e n t l y  125 m. 

E l e c t r i c  Mul t ip le  U n i t s  

Only one l i g h t n i n g  a r r e s t o r  i s  provided having 100$ - 

' i m p u l s e  sp'ark over v o l t a g e  o f  11.0 KV peak wi th  '1/9 wave. 

6.10.1 There i s - a  l i k e l i h o o d  t h a t  due t o  t h e  f a s t e r  i n -  
<e r rup t ion  of c u r r e n t  t h a t  m a y  be achieved with VCB, t h a  
over ~ 1 t . a ~ ;  a r i s i ng .  from t h e  t r i p p i n g  of t h e  breaker nay 
s u b s t a n t i a l l y  be higher  than what i s  c u r r e n t l y  being i m -  
posed on t h e  equipment by u s e  of- air b l a s t  c i r c u i t  b rea-  
ker .  The VCB o f f e r ed  s h a l l  t ake  c&e o f  t h i s  possi. .bility 
and  be des igned i n  such a manner a s  t o  l i m i t '  t h o  w i t c h -  
i n g  s u r g e s  t o  t h e  e x t e n t  t o  which they a r e  now.being 
experienced wi th  a i r  b l a s t  breaker-s. , The Tenderer s h a l l  
f u r n i s h  a Technica l  Note w i th  h i s  o f f e r  bringinic oat  h i s  
comments i n  t h i s  r ega rd  wi th  p a r t i c u l a r  r e f e r e n c e t o  ex- 
p e r i e n e  on Rai lway systems where t h e  VCB proposed by. him, 
has  beec used. I n  c a s e  t h e  Tenderer  cons iders  provis ion of 
a d t i i t i o n a l  surge  absorbing ~ B C )  networks o r  some such 
measures t o  reduce t h e  e x t e n t  and incidence of sueh surges  
t o  accep tab le  l e v e l s ,  the  same s h a l l  be included i n  t h e  
o f f e r .  The Tenderer  should a l s o  agree  t o  f u r n i s h  d e t a i l s  \% 
of t h e  p r o t e c t i v e  measures t h a t  v i l l  become a d d i t i o n a l l y  '. 3 

'3 necessary  i n .  t h e  even't of over vo l tage  using' this-VCB i n  6 
I n d i a n  Railways ope ra t i ng  cond i t i ons .  exceedine ..substan- ? 
t i a l l y  t he  l e v e l s  t h a t  a r e  cur ren t ly -  & i n g  experienced..  . 
T h i s  z s ~ e c t  may r e q u i r e  s t u d i  es dur ing  f i e l d  t r i a l s  and 
com?arative a n a l y s i s  on LOCO/EUUS having a i r  . b l a s t m b r e a -  
k e r s  and V C B s  acd ope ra t i ng  under i den t i ca l / s imi l a r  
c o n d i t i o p s  of s e r v i c e .  A l l  a d d i t i o n a l  equipment requ i red  
t o  l i m i t  t h e  s u r g e s  o r  t o  p ro t ec t  t h e  equipment i n  t h e  . 
even t  of over v o l t a g e s  exceed-ipg the . 'p resen t*  l eve l s  wi th  
t h e  use o f  air b l a s t  c i r c u i t  breakers  s h a l l  form p a r t ' o f  
t h e  o f f e r .  . 



6.11 'Each VCB s h a l l  be  provided w i t h  a  name-p la t e  c a r r y i n g  
t h e  f o l l o w i n g  d a t a ,  w r k e d  i n  a d u r a b l e  manner and l o c a t e d  
i n  a p l a c e  s u c h  that t h e y  a r e  v i s i b l e  and l e g i b l e  when t h e  
b r e ~ k e r  i s  i n s t a l l e d :  . ,' 

t h e  a l a n u f a c t u r e r ' s  name and t p a d e  mark 

t y p e ,  d e s i g n a t i o n  and s e r i a l  number 

r a t e d  v o l t a g e  

r a t e d  c u r r e n t  

r a t e d  s h o r t  c i r c u i t  b reaking  c u r r e n t  
. . 

r a t e d  s h o r t  t ime  c u r r e n t  and d ~ r a t i o n  

r a t e d  i n s u l a t i o n  l e v e l  

r a t e d  o p e r a t i c g  .. sequence 

c o n t r o l  s u p p l y  v o l t a g e  i 

govern ing  s p e c i f i c a t i o n  

, . . - . t o t a l  w e i g h t '  
I .  - ye& and nionth o f  manufacture  

C ~ M T I C ,  ENVIRON&PTAL MJD OPERATIFIG C O F D I T I O N S  . ? *  

7.1 C 1 i m a t . i ~  Cc envi ronmenta l  c o n d i t i o n s  

- ~ e m p e r a t u r o  - Normal ambien t  t e m p e r a t u r e  may' - .  
vary  f rom 0  t o  5 5 ' ~  i n s i d e  t h e  
l o c o / E ~ ~ .   he e x p o s e d  p a r t s  . . 

mounted o n . t K e  r o o f  o f  t h e  loco /  
! EMU may be s u b j e c t e d  t o  tempe-  

. r a t u r e s  as h i g h  as 7 0 ' ~ .  

- Humidi ty  ' - 1005 s a t u r a t i o n  d u r i n g  r a i n y  
season .  i _ 

, - Average  a n n u a l  - 1750 t p  6250 mm 
r a i n f a l l  

Eumber o f  r a i n y  - May be  as h i g h  as 1 2 0  d a y s  . 
days p e r  annum 

Number.of thunder -  .May 'be as h i g h  a a  8 5  d a y s  . fl 
s t o r m  d a y s  - p e r  annum . . 

Number o f  d u s t s t o r m  May be  as h i g h  aa 35  days' 
d a y s  p e r  annum - 
wind p r e s s u r e  - ~ a g ' b e  ab h i g h  a s  200  kg/& : 

A l t i t u d e  - Rot exceed ing  1OOO m e t r e s  above mean 
s e a  l e v e l  



Note: The locomotives/~hiUs o p e r a t e  f o r  l o ~ g  d i s t a n c e s  a l o ~ g  
sea  coast  and i n  dusty atmo s p h e r i c  condi t ions  and t h e  
VCBs s h a l l  be adequately d e s i g n e d  f o r  t h i s  du ty .  

7.2 Operating c o n d i t i o n s  

7.2.1 The breaker t r i l l  be r e q u i r e d  t o  open and c l o s e  about 
20 t imes  every day on No Load. T h e  t o t a l  number of such 
opera t ions  per  annum m y  be taken a s  6000. ' 

Besides,  t h e  b reaker  w i l l  have t o  t r i p  t o  c l e a r  the  f a u l t s  . . 
.due t o  abnormality i n  t h e  loco/mo t o r  coach equipments. 
There nay be occas ions  f o r  t he  b r e a k e r  t o  -clo'se and open on ' > 

f a u l t  dur ing  t rouble-shoot ing.  T h e  e s t ima te  o f  number .o f  
,such occasions  o f  opening on load /f a u l t  c a n  be taken t o  be 
1000 p e r  Lnnum. I n  some of t he se  o p e r a t i o n s ,  t h e  t r i p p i n g  
may not neces sa r i l y .be  due. t o  f a u l t  cond i t i ons  but due t o  
s p u r i o u s  a c t i o n  of t h e  p r o t e c t i v e  c i - r c u i t s .  . 1 . 

 he number o f  i n s t a n c e s  where a d.ead s h o r t  may have t d  6e . 
.' c l e a r e d  by the .  b reaker  i s  p o t  e k p e c t e d  t o  exceed about 2 p e r  

annum and the  l e v e l  of s h o r t  c i r c u i t  t o  be c l ea red  i n  such 
cond i t i ons  nB-y be  a bout 125 MVA, ' . . . 

7.2.2 VCB be  used on d i f f e r e n  t t y p e s  of  lodos/~HUs i n  
s e r v i c e / t o  b e  c o n s t r u c t e d  f o r  ope rat ' ion on I n d i a n  Railways. 
The  maximum con t inuous  ' r a t e d - c u r r . e h t s  corresponding t o ,  coa- 
t i n u o u s  r a t e d ' o u t p u t  o f  the  t r a c t i o n  equipments used on the  . 
dos  t p o w e r f a  s .erie s o f  l o c o s / ~ M F s  a r e  expected ' t o  be as .. under:  

8 : - . . Loco appl ica t ic in  - 300 A: . . 

7.2.3 overtiead equipment ( ca t eaa r  y )  supply c o n d i t i o n s  
. . . . - Volt age - I?oGinal 25 kV a c  s i n g l e  

phase, v a r i a t i o n  1 9  kV 
t o  27.5 kV. 
Occasional  maximum 30 kV 
Occasional  minimum 17.5 k V  

- Frequency - Nomind 50  Hz . . 
v a r i a t i o n  2 %(48.5 - 51..5 Hz) 

h 

The r a t i n g s  of t h e  s i n g l e  pole  t r a c k  f eede r  c i r c u i t  
i n s t a l l e d  a t  t h e  s u b - s t a t i o n s  a r e  g iven,  below: . - Rated c u r r e n t  . - l25OA . .  

- Rated s h o r t  c i r c u i t  
b reak ing  c u r r e n t  - 12.5 KA 

- Zated s h o r t  . c i r c u i t  
making c u r r e n t  - 3; .9 W (peak) 

.. . - R a t e d ' s h o r t  t ime cu r r en t -  
-- 12.5 ILA f o e  3 seconds 

- Rated break ing  capac i ty  ' .  ' 

at 27.5 w - 34.0 MTA 

- T o t a l  break time - l o t  more than 60 ms.. 



It i s  necessary,  f o r  proper co-ord ina t ion ,  t h a t  f o r  any 
f a u l t  on t h e  ~ O C O / E E I U ,  t he  VCB provided on the  ~ O C O / E M U  

t r i p s . i n  preference t o  the  breaker  provided a t  U r a c t i o n  
sub - s t a t i oc .  How t h i s  f ea tu re  w i l l  be achieved may be 
i n d i c a t e d  i n  t h e  o f f e r .  

7.2.4 The equipment and i t s  mounting arrangemen* s h a l l  
be o f  robus t  des ign  f o r  t r a c t i o n  du ty  and s h a l l  w i th s t and  
s a t i s f a c t ~ r i l y  t he  v ib ra t ions  and shocks normalay encoun- 
t e r e d  i n  s e r r i c e  a s  ind ica ted  below: . 
- riaximum v e r t i c a l  a c c e l e r a t i o n  - + 1.0 g - 
- ' ~ a x i m ~ m  longi tud ina l  a c c e l e r a t i o n  - - + 3.0 g 

- t~aximum t ransverse  a c d e l e r i t i o n  - '3.0 g 
( l g v  tieing acce l e ra t i on  due t o  g r a v i t y ) .  

7.2.5 AparE from expec ta t ions  o f  improved r e l i a b i l i t y ,  
one of t h e  pritnary cons idera t ions  t h a t  has governed t h e  
p re sen t  proposal  t o  go i n  f o r  VCB i s  t h e  e x p e c t a t i o n  
t h a t  i t  w i l l  r equ i re  considerably  reduced min t -enance  
e f f o r t  and expenditure.  The manufacturer s h a l l  c l e a r l y  
i h d i c a t e  t he  following i n  his o f f e r :  

i ) I tems t o  be inspected ( v i s u a l l y  'checked) . g e r i o d i -  
tally, inc lud ing  the .  frequency of such in - spec t ions  -- 

I 

ii j Measurements t o  b e  recorded on cemponents . a s ' w e l l  
as ope ra t ing  parameters l i k e  c learances ,  pick-up . ' , 

v o l t a g e s ,  wear and.such o the r  measurable quant i -  
' t i e s ,  o r i g i n - 3  and condemning limits and t h e p e -  

r i o d i c i t y  of such checks 

iii) The est imated l i v e s  o f  t h e  c r i t i c a l  components 
under t h e  condi t ions  of opera t ion  should be spe- 
c i f i e d .  This  s h a l l  p re fe rab ly  be given u n d e r  two - 
headings : 

a) Coarponcnrs subjected t o  normal wear a n d  t e a r  
which r e q u i r e  t o  be renewed/replaced p e r i o d i -  
c a l l y  f o r  s a t i s f a c t o r y  performacce; a nd 

' b)  Components which may be sub jec ted  t o  f a t i g u e ,  
which; based on exper ience,  m y  r equ i r  e  t i m e l y  
replacement t o  f o r e s t a l l  f a i l u r e  i n  s e r v i c e .  

i The l ists may be sepa ra t e ly  nade o u t  i n d i c a t i n g  
i t enwise  expecta t ion of l i f e  f o r  both ( a )  'and (b), 

i above and furnished w i t h  t h e  o f f e r .  



'10. - 

7 2 . 5 . :  The in spec t ion  and o v e r a l l  schedules cu 'k ren t  ly 
fol1or;ed. by t h e  Indian aailways a r e  given below: 

E l e c t r i c  loconmtives 

- E'ortciglitly inspect ion 

- :lonthly. Inspect ion ' ( u )  

- Two .Plonthly Inspect ion (IB) ' 

' - FO& b:onthly Inspect ion ( IC)  

- Annual Overhaul (AOH) 

- ~n te rmec l i a t e  Overhaul ( IoH)  .. .. 

(3  y e e l r )  

- P e r i o d i c a l  Overhaul (POH) 
". ( 6  y e a r l y )  

I .  

~ l e c t r i c  k i l t i p l e  U n i t s  

- ?bnthJy ' Inspect ion 
1 . - Annual Overhaul 

D e t a i l s  of i ,nspection/checks and inaintenance a t t e n i i o n /  ' . 

rsplacemeni-s requi red  t o ' b e  c a r r i e d  out  on the VCBs du r ing  ' . 

t h e  above programmed inspection/overh~ul~schedules of 
locos/~*XJs s h a l l  b e  furnished wi th  t h e  o f f e r .  

6.1 The in spec t ion  if tk VCBs w i l l  be c a r r i e d  -outr 
by a n  au tho r i s ed  r ep re sen ta t ive  o f  - the  Indian Railways 
t o  be des igna ted  a t  the  time of con t r ac t .  

8.2 . . The in spec t ion  w i l l  extend t o  ttie f o l l o w i n g  a reas :  
... - Visual  inspec t ion  and check o f  the  v a r i o u s  compo- ' 

nen t s ,  sub-assemblies, assei-&lies and comple ted  c\4 equipment a t  var ious  s t a g e s  of manufacture so  a s \  
t o  ensure  conformance t o  t he  manuf+acturer ts  6% s p e c i f i c a t i o n s  and drauings .  t- . . - T e s t s  t o  be done on ' the  completed equipment t o  
e s t a b l i s h  compliance v i t h  this S p e c i f i c a t i o n .  

8.. 3 The t y p e  t e s t s .  and t he  r o u t i n e  t e s t s  to be c a r r i e d  , '  

out  on t h e  equipbehts,  as p a r t  of  t he  above i n s p e c t i o n ,  a r e  .' . 
given  below. I r r e s p e c t i v e  of t h e  e q u i p o l e o t b e i n  a s tandard/  - - 
proven i t e m  o f  t he  manufacturer f o r  vhich type  . & e a t s  have . . 

a l r eady  been .conducted and t h e  t e s t  r e s u l t s  ,ape  ava i l -ab le ,  ' 

t h e  t y p e  t e s t s  s h a l l ,  neve r the l e s s ,  be repeated f o r . t h e  pro- . 
curement  a g a i n s t  t h i s  ' con t rac t .  



8.4 Tile t y p e  t e s t s  may, a t  t h e  d i s c r e t i o n  o f  t h e  
- 

purchase r ,  be  c a r r i e d  out  on one o r  m r e  o f  t h e  fo l low-  
i n :  e q ~ . i p i ~ r . t s  ever. though they  conform t o  a s t a n d a r d  
b a s i c  d e s i g n  : 

- equ ip~nen t  c o a p l e t e l y  i;;anuf a c t u r e d  a t  t h e  nunu- 
f a c t u r e r  ' 5 works ove r seas  

- e q a i p n e c t  assembled i n  I n d i a  u s i n g  CiO 

- . . 
equipment  i n d i g e n i s e d  by t h e  I n d i a n  nanufac tu-  
r e r  ( s t a g e s / i n d i e e n i s a t i o n  l e v e l s  a t  which t h e  - 
t y p e  tests w i l l  r e q u i r e  t o  be c a r r i e d  o u t ; w i l l  
be s e t t l e d  m u t t ~ a l l y  bgtween t h e  1 n d i a n  manufac- 
t u r e r  and t h e  Rai lways,  i n  c o n s u l t a t i o n  w i t h ,  
t h e  c o l l a b o r a t o r ) .  

6.5 The I n s p e c t i c g  . O f f i c e r  nominated s h a l l  i n v a r i a b l y  
w i t n e s s  a l l  t h e  Type T e s t s .  The r o u t i n e  tests on s e r i e s  
s u p p l i e s  m y  be c a r r i e d  o u t  by t h e  m a n u f a c t u r e r  and w i t -  
nessinz o f  s u c h  tests may be  mutua l ly  s e t t l e d  between tfie 
i r a t l u f a c t u r e r ~ s u p p l i e r  a n d  t h e  i n s p e c t i n g  a u t h o r i t y  at  the 
a p p r o p r i a t e  s t a g e .  

9.0 TYPE TESTS 
, 

A b r o a  o u t l i n e  o f  t h e  Type T e s t s  proposed  is 
,g iver .  below. The  d e t a i l e d  t e s t  programme w i l l  be r e -  

q u i r e d  t o  be  f i n a l i s e d  by t h e  s u p p l i e r  w i t h  Resea rch  
Designs 2: S t a n d a r d s  O r g a n i s a t i o n  of t h e  I n r i i a n  R a i l -  
ways a f t c r  placement  o f  t h e  c o n t r a c t .  

9.1 Mechanica l  Endurance T e s t  . . 
T h i s  t e s t  s h a l l  be ' conduc ted  i n  a c c o r d a n c e  w i t h  

IEC 56 w i t h  t h e  m o d i f i c a t i o n  t h a t  t h e  number o f  o w r a -  
t i o n s  s h a l l  be 30,000 (thirty thousands)  i n s t e a d  o f  1000. 
s p e c i f i e d  i r !  t h e  IEC. During  t h e  fiist 10 ,000  operati&, 
l u b r i c a t i o n  if a n y ,  i n  accordance  w i t h  t h e  m n u f a c t u r e r ' s  
i n s t r u c t i o n s  ,but no mechanical ad jus tmen t  sha l l  be pe r -  
m i t t e d .  For t h e  n e x t  20,'000 o p e r a t i o n s ,  r ep lacemen t  o f  
p a r t s  as per m a n u f a c t u r e r ' s  recommendations nay be permi- 
t t e d  i n  a d d i t i o n  t o  l u b r i c a t i o n .  A f t e r  t h e  t e s t ,  a l l  
p a r t s  i n c l u d i n g  c o n t a c t s ,  s h a l l  be in good c o n d i t i o n  and . 
t h e  VCD s h a l l  c o n t i n u e  t o  open/c lose  s a t i s f a c t o r i l y .  The 
m a n u f a c t u r e r  s h a l l  i n d i c a t e  t b e  p a r t s  t h a t  would r e q u i r e  
r e p l a c e m e n t  d u r i n g  t h e  mechanical endurance  t e s t  a f t e r  
10,000 o p e r a t i o n s  t o g e t h e r  w i t h  t h e  p e r i o d i c i t y  f o r  re- 
p l a c e n e n t  of t h e s e  p w t s ,  a l o n g  w i t h  t h e  t ende r .  The d a t a  
o f  t h e  manufac tu re r  i n  this r e g a r d  s h a l l  be c o n s i s t e n t  
w i t h  t h e  recommendations t o  be made by him f o r  normal 
m a i n t e n a n c e  w i t k  r e f e r e n c e  t o  r e q u i r e m e n t s  s p e c i f i e d  i n  
Clause 7.2. above. 

9 -2 Tempera tu re  rise t e s t  on main and A u x i l i a r y  C i r c u i t s  - 

The, t e m p e r a t u r e  r i s e  t e s t  on main c i r c u i t  and  
a u x i l i a r y  c i r c u i t  l i k e  c l o s i n g ,  m a i n t a i n i n g  and t r i p  
c o i l s ,  a u x i l i a r y  c o n t a c t s  e t c . ,  s h a l l  b e  c a r r i e d  o u t  
as p e r  I C C  56. X e s i s t a n c e  of r r a i n  c i r c u l t  s h a l l  a l s o  
be  measured and r eco rded  a s  p e r  IEC. 



The t e m p e r a t u r e  r i s e  o f  p a r t s  s h a l l  no t  exceed t h e  
f o l l o v i n g  v?.l'ues when t h e  c i r c u i t  b reaker  is c a r r y i n g  i t s  
r a t e d  c u r r e n t  c o n t i n u o u s l y  z 

35Oc a) Copper c o n t a c t s  - 
b) T e r m i n a l s  o f  c i r c u i t  b r e a k e r  t o  be 

c o n ~ e c t e d  t o  e x t e r n a l  conduc to r s  
by b o l t s  - 40°c 

. 2.. 
c )  Meta l  p a r t s  i n  c o n t a c t  w i t h  

. . i n s u l a t o r s  - 45Oc. 

d )  A u x i l i a r y  c o n t a c t s  - ~ O O C  . .  

9.3 ~ e m ~ e r a t u r e  r i s e - t e s t  on C o n t r o l  C o i l s  . . 

The  t e n k e r a t b r e  r i s e  - o f  c o i l s  r a t e d  f o r  con t inuoua  - 
d u t y  at 125 V d c  measured by ' r e s i s t a n c e  method, s h a l l  n o t .  
e x c e e d  t h e  v a l u e s  s p e c i f i e d  below f o r .  varZous classes, of  . , .' . ..... .- . . . . . . . . . . . . .  . . . . .  . . . . . . . .  .- . . 
i n s u l a t i o n :  

F o r  c l a s s  F i n s u l a t i o n  

. . 80°C . - - F o r  c l a s s  H ' i n s u l a t i o n  , .  s - 
. . - 

6.4 Impu'lse Vol tage  t e s t  

.) . . .  
The VCD s h a l l  success full^ wi.thstand 2 5 0  k V  (peak)  . . 

i m p u l s e  v o l t  age t e s t s  w i t h  - i m p u l s e  of 1:.2/50 micro second , ,  

. . wave shape .  - .  
. . 

9.5 ' Power k requency  v o l t a g e  ( d r y )  test 

The VCB s h a l l  s u c c e s s f u l l y  wi ths t and  1 h5 KV (rms) 
p o ~ r e r  f r e q u e n c y  v o l t a g e  f o r  one  minute. . 

' 9.6 power f r equency  v o l t a g e  ( v e t )  t e s t  

The VCB s h a l l  s u c c e s s f u l l y  wi ths t and  105  KV ( rms)  
power f r e q u e n c y v o l t a g e  f o r  o n e  'minute. - 
9.7. D i e l e c t r i c  t e s t  on a u x i l i a r y  and C o n t r o l  c i r c u i t s  

.\"s 
. $!$' 

A u x i l i a r y  and c o n t r o l  c i r c u i t s  of t h e  VCB s h a l l  
. Q. 

s u c c e s s f u l l y  w i t h s t a n d  2  k V ( r m s )  power f r equency  v o l t a g e  . . 

f o r  one minute .  
. - 

7.8 S h o r t  C i r c u i t  Waking B Breaking  Capac i ty  T e s t s  

. T h e s e  t e s t s  s h a l l  b e c a r r i e d  o u t  as p e r  IEC 56 at a 
' r e c o v e r y  v o l t a g e  o f  n o t  l e s s  t h a n  25.0 kV. 



9. Y S h o r t  Time C u r r e n t  T e s t  

T h i s  t e s t  sllall be c a r r i e d  o u t  a s  pe r  i f C  56. The 
s h o r t  t i x e  c u r r e z t  skdll not  be l e s s  t han  10 KA f o r  a pe- 
r i o d  of 3 seconds .  

9.10 T e s t s  t o  w i t h s t a n d  v i b r a t i o n  and shock 

These  t e s t s  s h d l  be c a r r i e d  o u t  i n  acco rdance  w i t h  + 

clp-use 16 o f  IEC 77 (1965) .  

9-11 The t e s t  r e p o r t s / c e r t i f i c a t e s  f r o n  inanufacturers  f o r  ' 
a u x i l i a r y  c o n t a c t s ,  l i m i t  swich ,  i n s u l a t o r s ,  e t c  ., c s r i e d  
o u t  as por  r e l e v a n t  IEC o r  I S  s h a l l  a l s o  be s u b m i t t e d  t o  
t h e  I n s p e c t i n g  w t h o r i t y .  

10.1 Po~~yer ~ r e q u e ' n c ~  V b l t a g e  ( ~ r y )  t e s t  

The VCB s h a l l  s u c c e s s f u l l y  w i t h s t a n d  105 kV (ms) 
poyer  f r equency  v o l t a g e  f o r  o n e  minute .  . . 
10.2 D i c l e c t r i a  t e s t  on A u x i l i a r y  and C o n t r o l  Circuits . 

~ u i i l i a r ~  and c o n t r o l  c i r c u i t s  o f : t h e  VCB s h a l l  
s u c c e s s f u l l y  w i t h s t . m d  2  kV ( rms)  power f r equency  vo l t age  
f o r  one minute .  - 
\ 

10.3 Xeasurement of r e s i s t a n c e  o f  m a i n  c i r c u i t  

. The r e s i s t a n c e  of t h e  main c i r c u i t  rnessured i n  t h e  . . 
c l o s e d  p o s i t i o n  of VCB s h a l l  n o t  exceed 1.2 t i m e s  t h e  mea- 
s u r e d  r e s i s t a n c e  of t h e  p r o t o t y p e  b reake r .  

10.4 ' l . l ec l~anica l  o p e r a t i n g  t e s t  6 t h  a i r  p r e s s u r e  

T h i s  t e s t  r e q u i r e s  20 c l o s i n g  and 20 opening  opera- 
t i o ? l s  t o  be s a t i s f a c t o r i l y  c a r r i e d  o u t  each a t  t h e  m a x l m ,  
min i -  and at  r a t e d  c o n t r o l  supp ly  v o l t a g e s .  Time i ~ t e r v a l  
betrrren s u c c e s s i v e  c l o s i n g  o p e r a t i o n s  s h a l l  be 30 seconds . . 

(r;axi:mn). . D u r i n g  this t e s t ,  t h e  incoming a i r  p r e s s n r e  may 
b e v a r i c d ' b e t n c e n  t h e  l i m i t s  o f  5-11 k g / c m 2  p r e s c r i b e d  i n  
c l a u s e  5.3 above  t o  e n s u r e . t h a t  t h e  o p e r a t i o n  i s  s a t i s f a c t o r y  
a t  any a5r p r e s s u r e  o v e r  t h i s  range.. F u r t h e r ,  t h e  f e a t u i e  
t h a t  t h e  b r e a k e r  w i l l  no t  c  ose/opd!e.4~ i i f .~ the , inc@.n$ :a i r  
p r e s s u r e  g o e s  b e l m  11 as s t i . py la t ed  i n  c l a u s e  5 .h  
above ,  w i l l  a l s o  be  v e r i f i e d , .  

10.5 'Manual c l o s i n g  nnd t r i p p i n g  o p e r a t i o n  test  

Twenty . w n u a l  c l o s i n g  and t r i p p i n g  o p e r a t i o ~ s  s h a l l  
b e  c a r r i e d  o u t  t o  e n s u r e  s a t i s . f a c t o r y  0perat io .n .  



11 .  TOOLS, .G.AUGES & TESTISG IF~TRU?EKTS/KITS 
> 

1 1 . 1  The 'Tendecer  s h a l l  l i s t  o u t  t h e  s p e c i a l  t oo l s ;  gauges  
anc t e s t i n g  i n s t r u m e n t s / k i t s  which w i l l . b e  r e q u i r e d  fo r  
i r s p e c t i o n ,  a d j u s t m e n t  and m i n t e n a n c e  o f  t b e  VCB. Any. 
s p e c i a l  t e s t i n g  k i t  which may ,be r e q u i r e d  f o r  p e r i o d i c a l l y  
checki r ig  t h e  c o n d i t i o n  of t h e  vacuum i n  t h e  VCY. may a l s o  be 
i n c l u d e d  i n  s u c h  a l ist  a l o a g  w i t h  t h e  o f f e r .  

. . 

11.1 .1  ~ n d i v i d u a l  pr i rces  f o r  t h e  i t e m s  i n c l u d e d  i n  t h e  above 
l i s t  s h o u l d  a l s o  be  f u r n i s h e d .  

. . . , .. 

1 1  . . l . 2  The e x a c t  quan t i t i e s / i t en r s . -o f  t o o l s .  'gauges and t e s t -  
i n g  i n s t r u r n e h t s / k i t s  t o  be procured  i n i t i a l l y a w i l l  be dec ided  
a t  t h e  t i n e  o f  t h e  c o b t r a c t  f o r  t h e  VCBs ,based on t h e  above 
p r i c e  l i s t .  

12 .O SPARES 

1 2 . 1  A comple to  l ist  bf s p a r e  p r t s  recommended f o r  
~. . . ... 
a) repl-aceyents  d u e  t o  normal wear  and- tsar; and 

b)., emergency repla .oements  f q r  any breakages,  damages, 
e t c . ,  - I 

. . 

s h a l l  b e  inade o u t  aod. an i t e m w i s e  p r i c e d  ~ f f e r  f o r  s u c h  'a' 
. . 

l ist  s u b m i t t e d  a long  w i t h  t h e  o f f e r  f o r  t h e  VCBs. The quan- .. ' - 

t i t i e s  r eco rnended  t o  be  purchased by t h e  I n d i a n  Rai lways 
t o  c o v e r  t h e  r e q u i r e m e n t s  f o r  f ivp y e a r s  f o r  t h e  t o t a l  quan- 
t i t i e s  of V C a s  cove red  by t h e  t e n d e r  enqui ry . '  shauld  a l s o  be .. 

i n d i c a t e d  i n  s u c h  a list.. 
, . 

13.0  OFERATING AKD :.IAINTEF'~CE MANUAL 

i 
1 3 . 1  O p e r a t i n g  and ~ a i n t e n a n c e  Manual con+.ainingessent ia% 
t e c h n i c a l  i n f o r m t i o h  f o r  u n d e r s t a n d i n g  t h e  o p e r q t i o n  o f  t h e  '- 

V C 3  as w e l l  as f o r  c a r r y i n g  o u t  i n s p e c t i o n ,  maintenance and 
o v e r h a u l  w i l l  be  r e q u i r e d  t o  b e  s u p p l i e d  as p a r t  o f  t h e  first. . 
l o t  o f  t h e  VGBs. The hlanulal s h a l l  be  i n  E n g l i s h  and 6 s e t s  
of s u c h  ~ a n u a l s  s h a l l  be supplies. No s e p a r a t e  p r i c e  f o r  
t h e s e  Xanuals  s h a l l  be quoted and t h e  s u p p l y  o f  t h e  s i x  s o t s  
w i l l  b e  t r e a t e d  as p a r t  o f  and  i n c l u d e d  i n  t h e '  supply of t h e ,  

, ' 

VCBs. The g u p p l i e r  may fo l low h i s  s t a n d a r d  p r a c t i c e s  i n  re- 
g a r d  t o  t h e  p r e p a r a t i o n  o f  s u c h  a Manual, bu t  t h e  fo l lo lv ing  
i n f o r m a t i o n  s h o u l d  be n e c e s s a r i l y  included: ,  

i G e n e r a l  assembly  drawing i n c l u d i n g  b u n t i n g  d e t a i l s  6 5'- 
and o v e r a l l  d imens ions  ; \1 ' .  

ii ) E x p l a n a t i o n  fpr o p e r a t i o n  ; 

iii ) , Diagrams .of pneumatic and e l e c t r i c a l  connec t ions  i n -  
c l u d i n g  c o n n e c t i o n s  of t h e  A u x i l i a r y  c o n t a c t s ;  . 

iv)  : Drawings o f .  wear ing  components' i n d i c a ~ i n g  d e s i g n e d  
d i m e n s i o n s  and t h e i r  wear l i m i t s ; .  

. . 



v j e t a i l e d  i n s t r u c t i o n s  f o r  i n s p e c t i o n ,  maintenance 
and ove rhauI  i n  t h e  manner c a l l e d  f o r  i n  c l a u s e  
7.2.5.1 above;  

. - 

. j Dimensions1 d rawings  and key d rawings  of such o t h e r  
com?oner;ts and p a r t s  which w i l l  be r e q u i r e d  f o r  
p r o p e r  a p p p e c i a t i o n  of.. t h e  f u n c t i o n i n g  o f  t h e  VCU; 

v i i j  A s p a r e  p a r t s l i s t  w i t h  - r e f e r e n c e  numbers. T h i s  m y  
a l s o  i ? . c l u d e  i t e m s .  which m ~ y  be ' r e q u i r e d  only i n  
emergencies  such  as b r e a k q e s ,  damages,  e t c .  

The Macual, as above ,  i n  d r a f t  form should  f i r s t  be g o t  
appraved  by ,the Research  D e s i g n s  - a n d ' ~ t a n d a r d s  ~ k g a n i s a t i o n  
o f  t h e  1 n d i a n R a i l w a y s . i n  t h e  c o u r s e  of ' t h e  c o n t r a c t  and 
t h e r e n f t e r  t h e  r e q u i r e d  number of !copies  s u p p l i e d  a l o n g  w i t h  
t h e  VCDs. 

14.1 P r o g r e s s i v e  i n d i g e n i s a t i o n  of t h e  VCBs cove red  by 
this S p e c i f i c a t i o n  i s c o n t e m p l a t e d .  as w i l l  be  s e e n  from 
c l a u s e  1:.3 o'f t h i s  S p e c i f i c a t i o n .  Design c . a l c u l a t i o n s ,  . . 

d e t a i l e d  m n u f a c t u r i a g  p r o c e s s e s  and a l l  r e l e v a n t  i n f o r -  
m a t i o n  pe r t a in ing :  t o  t r a n s f e r .  o f  t e c h n i c a l  knowhow l ' n  : t h i s  

!, 
r e g a r d  w i l l  b e  c a r r i e d  ou t  f n  s u c h  a w n n e r  between t h e  
o v e r s e a s  m*ufacturer  and t h e  - 1 n d i a n  manufac turer  as '  t o  , - 
,ensure. t h a t  t h e  i n d i g e n o u s  c o n t e n t  o f  t h e  VCBs made i n  
i n d i o  i n c r e a s e s  p r o g r e s s i v e l y  and ' r q i d l y  w i t h o u t  sacr if i -  
c i n g  q u a l i t y  a n d  r e l i a b i l i t y .  Research Des igns  a n d  S tanda rds  
. O r g a n i s a t i o n  of  t h e  I n d i a n  Rai lways a r e  t o  be a s s o c i a t e d  a t .  
v a r i o u s  s t a g e s  o f  i n d i g e n i s a t i o n  s o  a s  t o  t a k e  i n t o  account  , 

s e r v i c e  e x p e r i e n c e  w h i l e  a t t e m p t i n g  p r o g r e s s i v e  ind igen i sa - t ion ,  - 

14.2 The i n f o r m a t i o n  exchanged between. t h e :  o v e r s e a s  ram- '. 

f a c t u r e r  acd t h e  I n d i a n  m n u f a c t u f e r  i s  n o t  o r d i n a r i l y  r e -  
q u i r e d  t o  be passed  o n  t o  t h e  I n d i a n  Rai lways.  However, t h e  
a u t h o r i s e d  r e p r z s e n t a t i v e s  of  t h e  I n d i a n  Ra i lways  s h a l l  have 
a c c e s s  t o  t h e  above i n f o r m a t i o n  a t  t h e ' m ~ n u f a c t u r ~ r  ' s  works 
o v e r s e a s  o r  t h e  manuf a c t u r e r l s  w o r k s / ~ e s i ~ r !  o f f i c e s  i n  I n d i a  
r ~ j l e n e v e r  i t  becomes necessa ry  f o r  t h e  purpose  o f  i n s p e c t i o n  
a n d *  a c c e p t a n c e  o f  t h e  product  a t  t h e  m n u f a c t u r e r '  s works o r  
f o r  t h e  purpose  o f  a n a l y s i ~ / i n v e s t i . ~ a t i o n  f o r  overcorniag 
d i f f i c u l t i e s  and '  problems and f o r  improving performance . 
r e l i e b i l i t y  i n  s e r v i c e .  

15-  T%Ih'IFG OF IFDI*il: R A I  W A Y  ETTGIFEZRS 

15 .1  The o f f e r  s h a l l  i n c l u d e  t r a i n i n g  f o r  two Eog inee r s  of , .  

I n d i a n  Rai lways  t o  be  a r r anged  f r e e  of c o s t  a t  t h e  manufac- 
t u r e r ' s  works o v e r s e a s  and a t  ; t h e  maintenance depots /vork-  . 
s h o p s  on Railway .systems,  where e l e c t r i c  l o c o s  and E N S  

. employing  s i u r i l a r / i d e n t i c a l  VCBs  a r e :  i n  o p e r a t i o n .  The  t o t a l  
d u r a t i o n  of t r a i n i n g  f o r  each E n g i n e e r - w i l l  be- 12 weeks o f  
w h i c h  approx ima te ly  6 weeks w i l l  be s p e n t  at t h e . M n u f a c t u r e r , , - e  
W O ~ ~ S  a d  6 we=:= 3~ t h e  fi&l.1-.1_~ ~ ~ s t e d s ;  The t o  and f r o  
t r a v e l  from I n d i a  t o  t h e  coun t ry  o f  manufacture  w i l l  h e  borne 
by t h e  I n d i a n  Rai lways .  O the r  d e t a i l s  w i l l  be. s e t t l e d  a t  t h e .  ' 

t i m e  o f  c o n t r a c t .  



6 T!lc t;?.ocicrer' s h o l i  o f f e r  t h e  e , a r l i e s t  d s 1 i v . z r i e s .  

. . possiijle.  jIe s i a n l l  i n l i c a t e  i n  h i s  o f f e r  a progr.-?.?- fnr 
e s t z b l i ~ l - 5 - g  s e r i e s  manufacture i n  i n d i a .  The d e 6 h i e d . l  
d c l i v c r i c s  are i ~ 8 i c s t e d  below, reckoned frofi: t h e  & a t e  of  
placcr!cr,t of  the c o r x r a c t  : 

i l P r o t o t y p e  V 2 U  t o  be p u t  u p  f o r  i n s p e c t i o n  
and t e s t i c g  k months 

i%) Supply of V C B s  < o  be com2leted by t h e  
Overseas  manufac tu re r  --8 months 

i i i j  P r o t o t y p e  VSB t o  be p u t  u p  f o r  i n s p e c t i o n  
a t  t h e  Indian m a n u f a c t u r e r ' s  works u s i n g  
CKD com>orents  1 8  months 

i v  ) Programne f o r  s u b s e q u e i t  manufac tu re  i n  T o  be  s e t -  
I n d i a  and d e l i v e r y  o f  s e r i e s  suGpl i e s :  t l e d  i n  

. . - 
.. . . . . .. 

d u e  c o u r s e  
- . . ~ ~  . - -  . . .  ~ . . . ~ .. ~ . . . .  d g r . i n g  exe- . . . . . . .. . . . . . . . . c u t i o n  o f .  

t h e  c o n t r a c t  
. ~ depending  

. . v : u p o n  t h e  .. I 

. . \ s t a g e s  and 
e x t e n t  o f  
i m d i g e n i s a -  

. t l o n  
psogranme .  

-. 
1 7. a , i i i i a l ~ ~  

17.4 A l l  VCBs s u p p l i e d  a g a i c s t  t h i s  c o n t r a c t  i r r e s p e c t i v e  
of o r i r i n  . ( impor t ed  o r  i n d i g e n o u s )  s h a l l  be guarati.teed f o r  
t r o u h l c - f r e e  and f u l l y  s a t i s f a c t o r y  performance f o r  a p e r i o d  
o f  36 mnoths f rom t h e  d a t e  'of supp ly  o r  :18,' months Wren t h e  
d a t e  o f  commiss ioning  on the loco/EMU, vhiichever i s  e a r l i e r .  
D e t a i l s  of - t h e  warranty c l a u s e ,  . t h e  e x t e n t  of r e s p ~ n s i b i l i t y  
on t h e ,  p o r t  o f  t h e  s u p p l i e r  and o t h e r  r e l e v a n t  a s p e c t s  will 
be i n c h d e d  i n  t h e  c o n t r a c t .  The teaderer 'may;  f u r n i s h  his 
d e t s i l e d  t e rms  i n  tnis regard i n  his o f f e r .  

'3 16-1  The i n i t i a l  l o t  of VCBs supplied agai~st  t h e  c o n t r a c k 6  
- i r r e s p e c t i v e  of t h e  o r i g i n  ( i m p o r t e d  or indigenoqs-1.. w i l l  be\ 
t r i e d  o u t  on t h e  various z o n a l - R a i l w a y s  o f  t h e  I n d i a n  Rail- 
wajs on l o c o s / ~ & l U s  s o  as t o  g a i n  field. e x p e r i e ~ c e  u n d e r  
d i f f e r e r t  e o v i r o n a e n t  a1 and opera&'lng c o n d i t i o n s .  :.The t e n -  , 

d e r e r  s h a l l  make necessa ry  a r r aogkmknt s  f b r  .close m a n i t h x g  . . 

af -*e performance of t h e  VCBqon s e r v i c e  t r ia lqby  . -per iopicd  
vis i ts  t o  t h e  sheds /depo t s  c o n c e r n e d .  f o r  : o b s e r v a t i  ons. ' 

. 
A-zaz-,gements.nzy ~ L s n  6, %=cia fer e m s g e n c y / a t a n d b y  noare : ' 

parts t o  be kept i n  I n d i a  t~ meet exigeocies  warranting 
r e p l a c e n e ~ t  so as t o  k e e p  tbr YCBs i n  s e r e c s  w i t h o u t  unduly  



long i n t e r r u p t i o n s .  Such spa re s  w i l l  be i n  a d d i t i o n  t o  
t h c  spzres  t o  b~e pracur'ed by rndian Railwnys a g a i n s t  t h e  
o f f e r  t o  be made i n  terms of c l a u s e  12.1 above. 

18.2 Technical  guidance and a s s i s t a n c e  f o r  proper ope- 
r a t i o n  ,??< m a i n t e n a c e ,  t rouble-shoot ing , i n v e s t i g a t i o n s  
acd g e n e r d l y  a l l  a s p e c t s  of t e c h n i c a l  l i a i s o n  t h a t  may 
be requi red  dur ing  .the ' i n i t i a l  s e r v i c e  t r i a l  per iod ,  s h a l l  
d s o .  be 0.-canised. 

19.  DATA TO BE FURFISHED AMFG WITHTEE TEFDER O F F 3  

1 7"-e s p e c i a l  t e cha i ca l  d a t a  t o  be f u r n i s h e d  by the  
tenderer  along with  h i s  o f f e r  has been i n d i c a t e d  a t  va- 
r i o u s  p laces  i n  t h e  preca?ediag c l auses  o r  t h i s  Spec i f i -  
ca t ion .  These are  l i s t e d  out  again f o r  convenience of 
r e f e r e n c e  a t  Annexure A. Fu r the r ,  t h e  f o l l o w i n g  should 
a l s o  for.> a  pa r t  of t h e  tender o f f e r :  

i) - Geheral assembly draw~ng i n c l u d i n g  mounting 
d e t a i l s  and o v e r a l l  dimensions, 

. . 

ii) Explanation f o r  operat ion,  . . - . 
iii) . Di&rahs f o r  pneumatic a n d . ; e l e v t r i c a l  c o n ~ & c t i o ~ s  - 

. . ' 

inc lud ing  connect ions  of ' t h e  a u x i l i a r y  con tac t s .  .. 
. . 

19.2 Cer ta in  ope ra t ing  requirements a n d  r a t i n g s  have 
! 
been spec i f i ed  f o r  t h e  VCB i n t h i s  ~ ~ e c i f i c a t i o n .  T h e .  . 

t e n d e r e r  sliall i n d i c a t e  separa te ly  i n  h i s  o f f e r  the, 
p a r a r i t e r s / v a l u e s  of t h e  VCB. o f f e r e d  v i s  -a-vis  t he  v a l u e s  
s p e c i f i e d .  . . 

19.3 The d e t a i l s  o f  p r i ce s ,  d e l i v e r y  t e r m s  of t h e  VCBs,  
s p a r e  p a r t s ,  t o o l s ,  e t c . ,  m y  be f u r n i s h e d  i n  one p l ace  
f o r  ready re fe rence .  t 

19.4 The proposed method of i nd igen i  s a  t i o n ,  t r a n s f e r  of  
t e c h n i c a l  knowhow and mat ters  connected t h e r e w i t h  may a l s o  
be i n d i c a t e d  s e p a r a t e l y  f o r  ready r e f e r e n c e .  

19.5 A statemant i n d i c a t i n g  c lausewise  comemts on  t h i s  
, S p e c i f i c a t i o n  should accompany t h e  o f f e r .  I n  p a r t i c u l a r ,  

' , c i e a r  acceptance should be conveyed wherever  t h e  t ende re r  
f u l l y  acce9t.s t h e  requirements i n d i c a t e d  . lihere ti.ere is 
any dev ia t ion  o r  an a l t e r n a t i v e  proposal,  t he  same s h a l l  
be i n d i c a t e d  c l e a r l y  a g a i t s t  t he  c l a u s e  concerned.  

19.5.1 A t  t he  end of t h i s . s t a t e m e n t ;  t h e  tenderer rnay  add 
any f u r t h e r  comments o r  observa t ions  which he wishes t o  
make on this Spec i f ica t ion .  . . 

- 19.6 A l i s t  of a d d i t i o n a l  t e c h n i c a l .  i d f  ormatioa/data which ' 

t h e  Indian Railways .would l i k e .  t o  h a v e  for e v a l u a t i o n  o f  t h e .  . 
B E f e r :  i s  a t  Annexure B. The t e n d e r e r  may, t o  t h e  ex t en t  
p o s s i l i e ,  f w a i s h t h i a  information.  

, . - 



. . 

iPECIAL TECHPIC.& DATA :TO BE FURNISIIED BY THE 

:.;?,):".~cTljiER ALOX WITH THE TEh7DP,R OFFER - 
-- :oOo :-- 

. . 

I t e m  ' c i a u s e  r e f e r e n c e '  o f  
. . ' . S p e c i f i c a t i o n  .' 

- 
1 . (a) D e t a i l s  o f  proven d e s i g n  1.5 

(b) P r e v i o u q  s e r v i c e  e x p e r i e n c e  ' 1.5.1, ' .  

2.. -Mount+ng -Arrangen~ent -.,- . . .: . 

Adap te r  p l a t e  des ign ,  if a n y  4.1 . . 

. .. . . 
X e l i a b i l i t y  a s p e c t s  o f  s ' teel ' 2 .  : .L k .  . . 

b e l l o w s  h . 4 ' .  ' .  . 

5 -  ~ r r a n ~ e r n e n t  o f  o p e r a t i n g  c o i l s  6.5 
, . 
, .  . . 

6-7 . 6. E a r t h i n g  ' s w i t c h  d e t a i l s  : . . . .  . . . . 
. 

-7 . T e c h n i c a l  Note on s u r g e  a b s o r b -  6.1.0.%. 
i n g  ne tworks  . - 

. . 
8. C o - o r d i n a t i o n  wi th  s u b - s t a t i o n  . ' 

b r e a k e r  7 - 2 . 3  

9. ( a )  Zxpected  l i f e  of components , . 7.2.5 
. .  . i C.) 

(b) D e . t a i l s  of n a i n t e n a n c e  a t t e n t i o n . .  . \ B  
r e q u i r e d  i l u r ing  programmed. 
i n s p e c t i o n / o v e r h a u l  . s c h e d u l e s  

'% 7.2.5.1 -b 
KJ 

10. List o f  p e t s  r e q u i r i n g  r e p l a c e -  
a e n t  a f t e r  10,000 o p e r a t i o n s  q d  
t h e i r  p e r i o d i c i t y  o f  r e p l a c e m e n t  

. . 



- 
3. 

No. 
Descr ip t ion  

U ~ i t  of  
Eieasurement 

1 . 'Number of i n t e r r u p t o r s  i n  s e r i e s  No. .. 

2. i n s u l a t i o n  l e v e l  of c i r c u i t  breaker  

i) 0no. minute d ry  and wet power frequency 
vo l tage  Withstand 

ii) Inlpulse vo l t age  wi ths tand,  1.2/50 micm- 
second- wave 

3. Rated sho r t  c i r c u i t  making cur ren t  

.r i) Ilaqimum breaking capacity.  ( t e s t  c e r t i -  
f i c a t e  t o  be furn i shed)  

ii) Rated bre&ng capac i ty  at a  recovery 
v o l t a g e  of 25 kV 

B COh'Sl'ilUCTIOKAL FEATURES 

5. Type o f  m a i n  c o n t a c t s  

6.  Type of vacuum b o t t l e  

7. ~ e t A o d  of vbltage grading adopted( i f  more 
than o r e  i n t e r r u p t o r  i s  used i n  s e r i e s ) .  

. 8. If capac i tance  grad ing  i s  used, s t a t e  t h e  
value o f  capac i tance  and i t s  r a t ed  w l t a g e .  

9. Degree of vacuum i n  t h e  b d t t l e .  

10.1.iateria.l of,  c o n t a c t s  ( inc lud ing  chemical .- composit ion) 

i) Main  c o n t a c t s  

i i )  Arcing contacts ,  ff any 

MVA 

> 3 

11 .Minimum air  c learance  between l i v e  p a r t s  . 
and e a r t h .  



12. Opecing time from the  i n s t a n t  of  t r i p  
c o i l  energi  s a t i o n  

i) with  no c u r r e n t  . 
ii) a t  r a t ed ,  cur ren t  of  600 A 

. . . . 'iii)at r a t ed .  breaking c u r r e n t  o f  10 KA 

13. Arcing .time 

i) at '  r a t e d '  cu r r en t  of 600 A 
. . 

. ii) at r a t e d  breaking. c u r r e n t  o f  .10 KA 
. .  . 

14. T o t a l  i n t e r r u p t i n g  t i m e  from t h e  i n s t a n t  
o f  t r i p  . co i l  ene rg i sa t ion  t o  the.f ine.1 

. e x t i n c t i o n  of a rc  
., . 

. . 

i) . at ;he r a t e d  cu r r en t  o f  600 A 

. . ii) a t  t h e  r a t e d  breaking c u ' r r e i t  o f  10 K-A 
. , ... . : 

\ 

1 Making tirrie.,,fro& t h e  i n s t a n t  of . c lo s ing  . . 

cox1 ene rg i sa t ion  
- .  

. .. 16. biinimum time. i n t e r v a l  between success ive  
. , 

p p e r a t i o n s  at 600 A. . . 
? 

1 7  . b i i n i u y m  number of op6r a t i o n s  wi thout  - r e p l a c e -  
m n t  of vacuum b o t t l e  ;. . . 

. . 

i) at  t h e . r a t e <  b r e a k i n g  cu r r en t  of 10 Ic.A. . ,  

ii) a t  a  breaking cu r r en t  o f  8 1(A 

' iii) a t  a breaking cu r r en t  of 6 IVL 

. . v a t  t h e  norm& r a t e d  c u r r e n t  o f  600 A -  . 

18. a )  The l e v e l  at  which chopping occurs:  while 
breaking magnetising c u r r e n t .  at a  
recovery vo l tage  of 25.0 kV 

b) The expected peak r e s t r i k i n g  v o l t k e  
t r z k s i e n t  during t he  above, 

-. 

'seconds : 

Aos. 

Nos. 

Ros. 

Nos.. \ 



D OTkIE3 TECXFICAL PARTICULIRS 
, 

19. P o r c e l a i n  housings 

i ) Raker ' s  name 

iiJ Governing s p e c i f  i c a t i , on  

iil) Rated vo l tage  . . -. kV 

i v )  Rated c u r r e n t  A .  . # 

v i Yet one minute power frequency , , 

v o l t a g e  wi ths tand . k~ ( r m s )  ' 

vi) Impulse vo l t age  wi ths tand  1.2/50 
micro-second wave k~ (peak j 

v i i )  Creepage d i s t a n c e  ' ( t o t a l )  mm 

PO., Connectors 

. ,  . .  . , i) Size and d e t a i l s  of ' t h e  e x t e r n a l  
power and a u x i l i a r y  connec tors  
( s u i t a b l e  f o r  e x t e r n a l  +ring)  , .  

. . 
ii) Size '  a n d - ' d e t a i l s  of t h e  a u x i l i a r y  ard  

I power cable connec tors  ( i n t e r n a l  . . 
w i r i n g ) .  

.. . 21. O~c i l l ' og raph ic  i eco rd ings  of t h e '  s u r g e s ,  'wiithout t he, . .. 
2C network a r i s i n g  due t o  t h e  c l o ~ i n g / o p e n ~ S n g  o f  t h e  
c i r c u i t  .b reaker  o n  ( a )  load;  and (bj f a u l t  as 
measured on the  ac e l e c t r i f i e d  sys tems w h e r e t h e  
b reake r  h a s  been suppl ied f o r  r o l l i n g  s t o c k  app l i ca t i dm 
p r e f e r a b l y  f o r  3 M W / ~  HIJ loco, .: . . 

-- -. . . 
22. Same as i tem 21 but with RC betwork. . , 
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C:IIIEF ELECTRICAL ENGINEER, 

Northern Railway. Baroda House. Neu, Delhi-I 10 001 
Ii~stern Railway. Fairlie Place, Calcutta-700 001 
Slrulh Eastem Railway. Garden Reach. Calcutta-700 013 
( 'c~~inl  Railway. Murnbai CST-400 001 
\Vcstern Railway. Churchgate. Mun~hai-400 020 
Southern Railway, Park Town. Chennai-600 002 
Soulh Central Railway, Rail Nilayam, Secundcrabad-SO0 071 
(ieneral Manager (Elect.). C.L.W.. Chittaranjan-7 I3 33 1 
111lcgral Coach Factory. Perambur. Chennai-600 0?8 

Sub :- Amendment to Technical Sprcif ic~t io~i  for I 'ac~tuni 
Circuit Breaker for AC Traction Velticle. 

Ref:- RDSO Spec. No. E-2/05/84 nr.lan.'1984. 

- 
The following clauses of  the above RDSO specification utlder reference have 

heen modified as follows :- 

CI. 2.1 Read IEC Publication 56 (1987) in place of lEC Publicalion ~ . .  50. 

CI. 3.5 Read IEC:56 (1987) in place or1EC:SG-I 

CI. 3.6 Read IEC:56 (1987) in place of IEC:56-2 

CI. 6.8 Read lS:5621 (1980)l IEC:233 (1974) in  place of 1S:5621 I 
1EC:233 4' 

CI. 6.9 
r\ 

Read IS:5561 (1970) 1 BS:159 in  place ofIS:5561 1 ~ ~ : 1 5 9  % -6 
CI. 9.8 Rend lEC:56 (1987) i l l  p1:tceofIEC: 56 

CI. 9.9 Read IEC:56 (1087) i n  place of IEC:56 
s ,:L---- 

si>nJm ) 

lor Director General (Elect.) Encl: Nil. 

, = , p i / ~ c ? L  


