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m a k i n g  a n d  b r e a k i n y  a  c l ; - c l i i t  b o t h  i n  normal ,  c o n d i t i o n s  a n d  
i n  ahnornia l .  c o n d i t i o n s  s u c t ~  a s  o v e r  c u r r e n t  a n d  s h o r t  
c i r c u i t  . Jn  ahnorma i c o n d i t  io i - ts ,  t h e  c i r c u i t  i s  b r o k e n  
automatics: i y .  

2 . 2  Ooenitnq T i m ?  : Y'ha time l n t e r v a l  k z t v e e i - :  t h e  a p p l i c a t i o n  a: 
t h e  tz.3: cu:.re!;: an (?  :hi? i n s t 2 n t  f i f  c s n t a c t  s f p e r s t i o n .  

2 . 3  T o : . ; :  o ~ ~ ~ r a t i n c i  time : T:ie Si.iili < I :  t h e  o p e n i n g  time a n d  t h e  : 
a r c i n g  t iK~e .  

3 .  RATING: 

3.: T h e  I.ICRs s h a l l  h e  o i  s i n g i e  g o : e  d e s l g n .  

3 . 2  R a t e d  V o i t a q e  : T H E  1,ICR.s s h a l l  h a v e  r a t e d  v o l t a g e  o f  130V d c  

3.3 R a t e d  c u r r e n t  : The  p r e f e r r e d  r a t e d  c u r r e n t  o f  NCBs s h a l i  b e  
1 . 5 ,  2 . 5 ,  5 ,  1 9 ,  1 5 ,  2 0 ,  3 0 ,  3 5 ,  4 0 ,  SO, d n d  6 0  A .  

3 . :  S h o r t  c i r c u i t .  c a a j c i t v :  T h e  :.ICES s h a l l  h a . ~ e  t h e  a b i l i t y  t o  
v i t h s t a n d  p r o s p e c : i v e  s:i~r: c i r c : . i i t  c u r r e n t  o f  1 0 0 0  A i n  a  
c i r c u i t  u i t h  i!R r a t i o  g r e a t e r  t h a n  o r  e q u i v a l e n t  :o 5 m 1 : i i -  

s e c o n d s .  

4 .  DESIGtf & CONSTRUCTION : 

4 .  1 G e n e r a l  : 

4 . i . l  1,ia:eria: s h a i ;  b e  s u i t a b l e  f o r  t h e  p a r t i c u l a r  a p p l i c a t i o n  a n d  . 

c a p a b l e  o f  pnssln5 t h e  a p p r o p r i a t e  t e s t s .  

4 . 1 . 2  T h e  m e t a l l i c  p o r t i o c s  of  t h e  mectian:sm s h a l l  b e  e i t h e r  - 
i n h e r e n t l y  r e s i s t a n t  t o  o r  s o  t r e a t e d  a s  t o  make t h e n 1  - 
r e s i s t a n t  t o  a t m o s p h e r i c  co i - r i~= . jo r t .  

4 . 1 . 3  C i r c u i t  b r e a k e r  s h a i i  b e  r a g e  f o r  m a n u a l  c : o s i n g  a n d  
o p e n i n g  a n d  f o r  a u t a m a t l c  t r i p p i n g  o n  o v e r  c u r r e n t  a n d  s h o r t  
c i r c u i t .  

1 . 3 . 4  T h e  c i r c u i t  breai.:zi- s h a l i  I-~e f r e e  f r o m  n u i s a n c e  t r i p p i r ~ g :  
c a u s e d  by \ i i b i ' s ; i o n s ,  t r a n s i e n t  c i l i - r e n t  b s w b i e n t  t c n ~ p e i - e t i l i - ?  
e t c .  

4 . 1 . 5  After t r i p p i n g ,  i t  shsl: h e  p r ~ s . - , i h l e  t o  r e s e t  t h e  ::CB i i i r h l n  
3 0  s e c o n d s .  

4 . 1 . 6  T h e  m e c h a n i s m  s h a l i  tie s u c h  a s  ? o  p i - o v i d e  a  i i i p i n g   ion ' 
a c l . o s s  C O n t a f Z t s  e v e r y  time t h e y  o p e n  01- c l o s e .  T h e  I4CE I I ~  i i  
o p e n  a n d  c j o s e  i i i t h  s n a p  a c t i o n  a n d  s h a l i  n o t  s t o p  i n  m i d d i e  
p o s i t  j c ~ n .  a 

4 . 1 . 7  I n  c a s e  o f  M e l d i n g  o f  c o n t a c t s  , % h e  I.iCB s h a l l  n o t  s h o i i  f a l s e  .~ 
i n d i c a t i o n  i . e .  o p e n  p o s i t i o n .  

2  E n c l o s u r e  : 

1 . 2 .  1 T h e  mo:j; d i ; - , 5  . - i i  r.i t h e  I : :  s h a l l  Lie : ,eat 

- 
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resistant and fire proof. The material shall have good 
mechanical strength and tracking resistance. 

1.2.2 The design of the arcing chamber shall be such as to cool. and 
blov the arc eff iclently. 

4.2.3 The ventjlating outlets from circuit breaker shall be so 
situated that the discharge of gases or hot air from arc 
chambers vill not cause electric hreak down. 

4.2.; The CnnStrUCtion shall be such that gas cannot collect at any 
point trhere ignition can be ca'used during or after operation 
by sparks arising from normal operation of a circuit hreaker. 

4 . 2 . 5  The design of the enclosure shall be such as to prevent the 
mal-functioning of MCBs due to ingress of dust. 

4.3 Dolly : The dolly of bICB shall be made sturdy and shall be 
moulded from suitable high strength material to vithstand 
servlce conditions on Railway rolling stock. 

4.3.1 Both the 'ON' and 'OFF'positions of the circuit breaker shall 
be clearly indicated. The indication shall be clearly 
visible to .the operator when the circuit breaker is mounted 
in the normal manner. 

4.3.2 The international practice i.e. 'ON' position of LICB 
corre'sponding to ' 1 '  position of its dolly shall be 
preferred. 

4 Mountlna arranqements and terminal detalls of MCRs: 

4.4.1 On coaches for trainlighting services, the MCBs shall be base 
mounted with terminals connected to the busbar/terminal block 
providze on junction board. For interchangeabliity of 
various bICBs, it is necessary that the MCBs are supplied with 
suitable mounting base to the arrangement,mounting and 
fixing/terminal dimensions as per Drg.No.SKEL-3700. 

4.4.1.1 MCBs will be so mounted that it uill be possible to remove 
any of the 'fCBs from panel board for replacement vlthout any 
need to disturb the adjoining or other MCBs there. 

4 . 4 . 2  The terminals shall be of sl~bstantial mechanical strength * Q and shall provide adequate electrical Contact for taeCt, 
appropriate size of the cables used. The termina1.s shall b'h 

aluminium cable and sockets suitable for connections. 
fo so provided to afford flexibility of use of either copper 

4 
4.4.3 The terminal shall be such that the conductors terminated in 

a socket may be connected by means of screw to ensure 
necessary contact pressure. The current from the 
termination to the socket and vice versa shall pass through 
the contact surface and not through fixing screw. 

4.4.4 Terminals shall be such that they 'cannot turn or be 
displaced when the connecting screvs are tightened and such 
that the conductor can riot become d-isplaced. . . . . -  - 
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4 . 4  Terminals shall be so mounted that the appropriate vire or 
cable may be connected without impairing the norma: 
performance of the unit. 

4 . 1 . 6  No contact pressure shall be transmitted throuyh insuiot xi-19 
materials and the gripping of the conductor sbali take p i ~ c i  . 
between metal faces. 

4.4.7 The terminals shall be clearly and 1ndelib.i.y market3 for .. 
those circuit-breakers which require distinction between the ... 

supply side and the load side. *. 

4.5 MARKING - 
4.5.1 The I4CBs shall be indelibly marked 111th the fnilo\/ir~~ 

particulars. Harking shall be such that it will be v1s;b:e 
and legible vhen MCB is installed : -  

(a) Reference to Specification. 
(b) Make and trade mark. 
(c) Type designatlon and S.No. 
(d) Rated voltage. 
(el Rated current. 

4.5.2 Railway insignia shall be incorporated in the inou13ing of 
all MCBs to he supplied to Railuays. !.lonth and year of 
manufacture shall be marked suitably. 

5 .  SERVICE CONDITIONS 

5.1 The 'ICBs covered iunder this Specification shal:. b e  suitah:? . 

for use in folloving conditions of service : -  . 
( i )  Ambient temperatures varying from 0 to 50 degree C, 
relative humidity upto 100% and height upto 1000 rn 

above sea level. 

(11) The IICBs shall be suitable for opelation in atmosphere 
polluted with dust/smoke and laden with salt. 

5.2 The miniature circuit breaker along with its mounting 
arrangements shall be suitable to withstand continuous 
vibrations and shock loads of magnitude of 39 encountered on . 

Railway rolling stock. The MCBs shall not give rise to 
nuisance trippings under vibrations in service. 

9 - 
5.3 The HCBs should be robust and sturdy to withstand rough - 

handling in service and during maintenance. . . . 

6.1 The tests are classified as Type tests, Acceptance tests and - 
the Routine tests. 

6.2 All the tests 1.e. Type, Acceptance andRoutine tests shall , 
be conducted at rated voltage. 



6.3 The tesi volrage sh3i.i be meas;;rcd at source terniinals 11ith 
full ioad C r t T e  imprdei.izt' of the s~.ippiy source and 
test circuit shall be silch t h ~ t  the volthge regulation shai; 
not exceed + 15 percent. 

6.4 Ty[.'e tests shsj i hi: !:ii;.t.:i,l -!iir :,-: ,:liech: i f  the iCD design 
r"* meets the requirements oF the Sg%cificatinn. ,,lese tests 

shall be conducted h y  R D S C I  o r  their ai.it.hori.sed 
representative and the reconimendations regarding the n%e of 
the !.ICE for railr.fay apjil t i : . ; t lon v i i i .  ;IF. i~slli-d on the basis 
of these tests. Tlje::e t.er:t:; a be carried out at 
manufacturer's premises or any other' place mutually agreed 
tn with manuiacturer and, t:-lei-efor.3, the manu:+ctal'er is 
required to have all the iacilities for conducting these 
tests at their premises. " . -  - . 

i:~c . i n  tests shall 
constitute Type tests : - 

! 1) 
(iij 

!lii) 
! iv! 
(V) 

!Vj) 

( ~ l i )  
(Vill) 

[ iX) 
(x ) 

!Xi! 

Preliminary checking. 
HZ - ~ y h  voltage :est. 
Tnsulation resistance test. 
Milli volt drop test. 
Over current calibration test. 
Temperature r e  test. 
Overload performance test. 
Endurance test. 
Short circuit capacity test. 
Time current characteristics test. 
Vl.bration test. 

6.4.1 The sequence of Type tests and the number of san,p:es 
required shall be in accordanre with Appendix ' A '  ' 

6.5 Routine Tests:-The ro~.itine te.?:.~ are to be carried 03'; t ~ j '  
the manufacturers at their prernisa5 an el; i.IC8s as a part of 
their production .process. This i to ensure that i.ICBs 
manufactusen are functlona: and a r e  of standard quality. 
These tests shail includa:- 

!a! Preliminary checking. 
(b! Insulation resistance test. 
( c )  High voltage test. 
(d) Over current device calibi-atloln test at 2 . 5  111. 
!el Milli Volt drop test. 

6.6 Acceptance Tests:- 

G 
6 .6 .1  These tests shall. be carried out by the inspecting authority b 

as mentioned by the purchaser to ensiire that the supply of i 
L1CB conforms to speci.fication. The tests 11111. he carried I; 
out on samples as per the sampling plan Indicated in Table.* 
I .  The folloving tests shali constitute the acceptance 
tests:- 

(a) Insulation resistance test. 
( b )  High voltage test. 
(c) fHil1i volt drop test. 
(d) Over current device calibratlon test. 
(el Short circuit capacity test. 

Cond.. . . .6/-  



6 . 6 . 2  T h e  i n a n u f a c t i i r e r s  s h a i i  k e s p  2 r e c a r d  o f  T y p e  t e s t s  a n d  
R o i i t l n e  t es t? :  f a r  1 n s p e c t i ~ l l  O f  t h e  i n s p e c t i n g  cbf f icer- a n d  
i f  r]e.FJr=2 . - ,  by I ,  3;;:; ::sf : h i  t ~ ? : : : . ~  niant iorrer l  11i11:er T;;;>E 

te.?ts/i(,-!iit ii-,e tes:;: i:1: l t,e l .?!>?ated.  

6 . 6 . 3  T h e  i.iCS-; f ~ i -  Azcer,tin,:a t e s t s  i i i i i  h e  t e s t ? d  a s  p e r  s a m r ~ l i ! r g  
p l a n  i n l : : i o t s d  i n  T a b l e  i i i h i c h  g e n e r a l l y  c o n f o r m s  t o  s i n 9 : e  
s a m p l i n g  p i a n ,  A Q L  2 . 5  a n d  1 c : a s s  o f  i n s p e c t i o n  o f  is: 
2 5 0 0 ( p a r t  1) - i 973 .  

TABLE 1 

L o t  S i z e  S a m ~ l e  s i z e  

5 0 0  a n d  a h n v ?  ;3 

T h e  s a m p l e s  w i : l  b e  s e l e c t e d  i n  random o r d e r .  E a c h  o f  t h e  
s a m p l e s  t a k e n  s h o ~ ~ l d  p a s s  t h e  A c c e p t a n c e  t e s t s  a n d  F a i l t l r r  
o f  a n y  s a r n p i r  i n  a n y  o f  t h e  t e s t s  u i l l  r e s u l t  i n  r e j e c i i o i i  
o f  t h e  .ii>:. 

6.6.1 T h e  t e s t  s e q u e n c e  o f  t e s t s  t o  b e  conducted o n  e a c h  s a m p l e  of 
1,lCBs s h a : ?  b? a s  u n d e r :  - 

S.NO. D e s c r l p t  i o n  

1 .  Preliminary c h e c k i n g .  

2 .  I n s u l a t i o n  resistance t e s t  

3 .  I . l i l l i  v o i t  d r o p  t e s t .  

* .  H i g h  v o l t a g e  t e s t  

5 .  O v e r c u r r e n t  d e v i c e  c a l i b r a t i o n  t e s t  
a t  :.:5. 1 . 5  a n d  2 . 5  IN. 

6 .  S h o r t  c i r c ~ J i t  c a p a c i t y  t e s t .  

7 .  T h e  c l r c u i t  h i - r a k e r  s h a l l  b e  m o ~ i n t e d  i n  a  v e r t i c a l  p l a n e  aind 
s h a l l  h e  ? i r e d  u i t h  t h e  c a h l e  cif  c o p p e r  c o n d u c t o r  o f  s i z e  
s p e c i f i e d  b e l o v  f o r  a l l  t h e  t e s t s  : -  

C a b l e  s i z e s  f o r  t e s t s  

C i r c u i t  b r e a k e r  C a b i e  s i z e  
c u r r e n t  r a t i n q  isci.mmj 

8 .  T E S T  PROCEDURE 
- 
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(1) Visual. examination - The general vorkmanship and finish 
f iICF; incl11dir:5 mr,ilnt:ng base etc.shal1 be satisfactory. 
)larking sha:: be iegibie and indelible. 

(11) Dimensions ioutline!- The dimensions shall conform to 
the drawing spec] fled. 

(iiii Dnlly- ,it shail be sturdy to meet the rough servlce 
conditions on rolling stock. Dolly will operate v l t h  snap 
action. 

Hiqh voltaqe test- For this test, the circuit breaker shali 
be dry and clean. An alternating voltage of 2000V Ri.lS,50Hz 
and of approximately sine wave form shall be applied f'or one 
minute betveen the following parts : -  

(a) Between the incoming and outgoing terminals with the 
miniature circuit breaker in open position. 

(b) Between terminals and metal parts uith circuit breaker 
in closed position. 

The miniature circuit breaker shall be deemed to have passed 
the test i f  there is no flashover or break down across 
contacts. 

Insulation resistance test- The insulation resistance shail 
be measured vith a 500V dc meggar : -  

(a,! Retueen ter~ninals viih 14CE in open condition. 
(b) Between terminals and metallic parts. 

The insl~lation resistance shall not be less than 1 mega.oha. 

Milllvolt drop test- The millivolt drop shall be measured 
across the terminals by passing the rated current after 
steady state condition is reached. 

The steady state condition is reached vhen last 3 
consecutive readings are approximately constant. 

L. 

Over current calibration test- The over-current calibration ri' 
test shall be conducted at ambient temperature at rated 
voltege.The MCR will carry the test current specified in 
Table 2. belov. The current specified are at' callbration ,< 
temperature of 40 deg.C and if test is conducted at : 
different ambient temperat~~re~the test current will be 
adjusted as per temperature correction factor applicable to 
1.1CBs. 

Twenty numbers ONIOFF operatlons (make h break) shall be 
conducted manually on load at rated voltage before'starti~g 
of the over current calibration test:.at each of the tes-t 
current as specified in Table 2 at the rate of 3 make and 
break operatlons per minute. 

Cond.. . . .a/- 
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TABLE 2 

Test Ci~rrent Duration Tripoinq Time 3eferai-kce 
(IN=Rated current) of Test :(ax. Ca: iheratlon temn. . 

1.15 IN 1 hoiJr Ho tripping 10 deg.C - 

1.50 IN 1 hour 1 hour 40 deg.C .. - 

2.5 IN - 60 Secs. 40 deg.C ... - 
6.0 IN - - 10 secs. 40 deg.C -. 

Note:- 1. Before starting the tests 20 Nos. 'OB'/'OFF' operations . 
shall be conducted as per Clause 8.5.1 

2.When the MCB is tripping automatically during the overload 
test, the 5 readings of tripping time shall be recorded and 
average of 3 readings falling in middle vill be taken. 

3 .  If the circuit breaker does not :atch in at the specifis6 
rate of operation, the rate should be reduced sufficientiy so 
that the circuit breaker vill just stay in. In such an even:, 
the actual time taken for latching in, on each occasion shai: 
be recorded during the tests. 

8.6 Temperature rise test: This test shall be conducted o t  
rated voltage. The rated current shall be passed until the 
MCB attains a steady temperature. The steady-state condition 
of temperature is reached when the temperature rlse does not 
exceed 1 deg.C/hour. 

The temperature rise of various parts shall be recorded. 
The values shall not exceed from the specifieG values as 
under: - 

!i) Terminals of circuit breakers fitted . . . 50 deg . C. 
with contacts having adequate and 
durable facings of silver not subject 
to progressive deterioration. 

iii) Manual operating means(dol1y) and parts . . .  2 5  d2g.C.  
of enclosures likely to he handled \./hen 

operating the circuit breaker. 

8.7 Overload Performance Test: 

8.7.1 The overload performance test for IJCB shall be carried oiit 
at GIN at rated voltage and with circuit time cons:.ant o f  5 . 

milli seconds. The test shall be done at battery supply. 

8.7.2 The circuit breaker shall be subjected to 35 make- break . 
operations closing and opening manually and 15 make-break 
operations closing manually and opening automatically a: the -. 

rate of 4 make-break operations/minute. During each cycle , 
the circuit breaker shall remain closed. for a maximum period 
of 10 seconds. 

- 
Co'nd. . . . . 9 / -  



Note: If the circuit breaker does no;. la;.ch in at the specified - 
rate of operation, the rate shoi~id be reduced sufficiently 
so that the circuit breaker ;it11 j1.15t :? .qy in. In silch an 
everit th? actual ;intr taker, I -  : ; - - ; I ,  I -  eaz:, 
occasion shai 1 be ~recordt?d d ~ r i  n:] the :e~ts. 

8.7.3 At the zonclt~sion of the overload perit?rmsnce test, ::~e 
temperature rise test and over-current csl.i.brat:ion t e s t  a; 
2.5 IN shall De conducted in azcordance v i t h  c:auses 8 . 0  C 
8.5. The circuit breaker shall be deemed to have falie,: the 
test, i f  it ,does not pass the 0.C.C test at 2.5 113,  or i l  
the temperature rise at the terminals is exceeded hy more 
than 10 deg.C, the temperature rise permitted i n  clean and 
new conditions. 

8.8 Endurance Test: 

8.8.1 On-load endurance test:- Circuit breaker shall be operated 
at its full rated current at rated voltage hy manusi or 
equivalent means. 'ON' and 'OFF' cyc:es ra:e and number of 
cycles shall be as indicated in Table-3. 

8.8.2 'OFF' load endurance test:- Circuit breaker shall be 
operated at no load by manual or equivalent means. 'ON' .and 
'OFF' cycle rate and number of cycles shall be as indicat:sd 
in Table-3. 

TABLE -3 

Rate of operation (cycle:) With fu l l  rated llithout 
per hour current current 

Note: Each 'ON'I'OFF' cycle shall approxiriiately he 2 seconds 'ON' 
and 13 seconds 'OFF'. 

8 . 8 . 3  The MCBs will be deemed to have passed the test i.f i t  meets 
the following requirements:- 

(1) It passes calibration test at 2.5 J N  

(11) There is no appreciable variation in mllli-volt contact - 
drop. & ' ,? 8 

8.9 Short-circuit test: The short circuit test shal: he (d- 
conducted by passing i000A dc at 130V dc for 10 shotscduty < 
cycles). r 

4 

8.9.1 Test duty cycle: The short clrcliit rnaklng a n d  breakin? 
capacity tests shall be conducted according to the follo~~jng 
test duty:- 

where '0' represents breaklng operation, 'Co'-represents a 

- 
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making opel'ation fol loved aftai' ?he ;ippl.n!:;riatii opening time 
by a hreaking operation and ' t '  -;.r!~l-es~?nt.s sfieci fied time 
jnterval. The time interval ' shall he 3 min~iter cil '  the 
resetting time of the circujt breaker uhichever is longer. 
The actual value of ' t '  s l ;a; ;  I-'? ;:;ate6 it; ;he test I-e?~i-t. 

8.9.2 Circuit rec3niri;6,~!nts: v L .  L - - L  . . I . - , .  .,I- ~ c . 1 ~ .  . : , ~ i ~ . , ~  hi- condu~;;~~: c~n 
battery suap:y. The ?,atl.el.-j s?czl: te i n  a stat? o f  iul:.y ' - -  z 

, , I F  ? l a l ?   onst st ant of tile cii-cij;; ; L i , ; i  charged condition. "' 
be 5 ml lli seconds. 

8.9.2.1 The combination of batteries shal: be such thai the voltage . 
regulation shail not exceeil 5 1 5 % .  

8.9.2.2 The test voltage on load, pl-ospectiv? ciil'l'eitt and t.rii~:!ing . 
time at short circuit current shall be measured oin & storage 
type oscilloscope. 

8.9.3 blCB vill be deemed to have passed the test if it meets the 
folloving requirements after short circuj t test: - 

li) Within 3 minutes of the conclllsion of the test, the 
insulation resistance measurement as psr clause 3 . 3  sha:.l be 
recorded. 

111) Over current calibration test shall be cilndncted at 2.5 : t i  
(5 trippings) as per clause 6.5. 

liiil Milli-volt drop test across the terri~inais shsll be i.ecorded 
by passing the rated c~jrren; 'IN' an3 there shjil no: he 
appreciable variation in milli-volt drop. 

8.10 Time current chat-acteristic tests: 

8.10.1 The test Is int-ended for checking I iine/c;ir-r-ent 
characteristics of the breakers as desiared b y  the 
manufacturers. The time/current characteristics of the 
circuit' breakers shall be ascertained by i:ausihrj the cil-clllt 
breakers to operate at not less than 6 different ciirrent~ so 
chosen as to facilitate production of the cllrve supplied by 
the manufacturers. 

8.11 Vibration Test:- The vibration test shill he conducted at a 
vibration level of 3g at frequency of 50 cycles. The 
duration of test shall be two hoi~rs. The NCE shal: be 
mounted on Vibration Table in vertical plane and dc cur-rent .. . 
of 1.15 IW(corrected to ref. temperature o f  4 0  0eg.c) v5lue . 
shall be passed by connecting samples of 'ICES in series. - 
Any tripping during vibration shall be recorded. i f  the MCF 
is tripping repeatedly, the test will be stopped after 5 
such trippings. MCB should not trip d~uring the Test. 

8.11.1 The over current calibration test at 1.5 I N ,  2.5 IN h 6 Ill A 

shall be repeated for 5 trippings after the vibration test 
to check the performance o f  CICBs. 

SCHEDULE OF PARTICULARS AND TECHNICAL DATA: 

- 
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9 . i  Technical d e t . a i l s  lncludlng t h e  uperating principle of the 
circuit breaker shall be furnished by the manufacturer. 

9.2 The detailed draving of circuit breaker giving overall 
dimensions and mounting arrangements shall be furnished b y  
the sanli Facti~rer. 

9.3 Operating characteristics of MCBs indicating operating time 
uil: be furnished b y  the firm. Temperatlire correction 
factor, I f  applicable, shall also be provided. 

Cond,. . . .12/- 



APPENDIX ' A '  

PROTOTYPE TEST 

5 . : .  - Description of test AS per - No. of samnles 
cl.No. 1 2 3 4 5 6 7 X  

1 .  VIsual examinatlnn and 8.1 X X X X : ~ X X X  
nutside dimensions. 

2. High voltage test. 8.2 - x x x x  

3. Insulation Resistance 8.3 x x x x  
test. 

4 .  t.iilli-volt drop test 8.4 x x x x  

. Over- current caiibra- 8.5 x x x x  
t i o n  test. 

6 .  Temperature rise test 8.6 x s x x 

7. OverloaG performance 8.7 
test at 6 11:. 

8. Endurance test. 8.8 

9. Shirrt Circuit test. 8.9 

1O.Time current character- 8.10 
istic test. 

l:.Vlbration test 8.11 x  x x  x 

NOTE: X- Indicates that test is to be conducted on the sample. 



RAILWAY INSIGNIA AS PER SKEL 4034 . . 
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Ra 1lb:ay Coacklea. 
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( r a g e  3 c l ~ u s e  4.4 .2)  - S u l ~ s t i t u t e  t h e  f o l l o w i n g  for t h e  
e x l b t i n g  c l a u o e .  

*4.4.L - 'rhc t e r m l n a l o  a t t a l l  be  made from one  piece m a t e r i a l *  
No scret3ed j o i n t s  etc. stla11 b e  a c c e p t a b l e .  The terrnin&ls 
o h a l l  be o f  s u b s t a n t i a l  m e c h ~ n l c s l  s t r e n g t h  and s l t a l l  provide 
a d e q u a t e  e l e c t r i c a l  c o n t a c t  for t h e  a p p r o p r i e t e  size o f  t h e  
c a b l e s  used. The t e r m i a n l s  s h a l l  be s o  p r o v l d e d  t o  afford 
f l e x l b l l  l t j  for urie of .e l t l t e r  coppe r  or aluminium cable 

R I I ~ ~  g c c k e t ~  s u l t a h l e  fox conncc t fons .  a 

( I';tclc 4 c l a u g e  4 . 5 . 2 )  - S u h c t l t u t e  ttre f o l l o w i n g  for t h e  
e x J s t l n g  clatrse .  

* 4 . 5 . 2  - Railway i n s i g r l l e  a s  pc.f sKEL.4034 st la11 be fncorporekr 
ed j n  t l t c  mouldlng of  all tlCDe t o  be s u p p l i e d  t o  ~ a l l x a y a . *  

( P a g e  7 c l a u o e  8.4) - Add t h c :  f o l l o w i n g  at t h e  end of the 
clattrre. 

"'l'l~r! v a l u e  of U l e  rnllll v o l t  c o n t a c t  drop and p e r c e n t ~ g e  
I I L  I I I .  t )y  ~ : ) I c  r r ~ ; l n ~ r f ; c t u r e r  f o r  t h e i r  ,. t c',llr(:t . 98 

9 c l a u s e  8,8.3(51)- a * 
( P a g e  10 c l a u s e  8.93 ( i l l )  - S u b s t i t u t e  t t ie  f o l l o w i n g  for 

t h e  e x l e t i n g  c l a u s e .  

" t1111i  v o l ~  d r o p  t e s t  a c r o s a  t l ~ e  t e r m i n a l s  s h a l l  be 
rcc(rr~lf:rl b y  panstry t f t c  r a t , < ]  c u r r e n t  ' I N '  and t h o  v a l u e '  
obta.lriecl i n  ttte t e s t  stla11 r ~ o t  exceed from the value 

I rlecl orerl b y  tile manufac turer .  

( r a g e  1 I c l a t r s e  9. 3) - ad0 the f o l l o w l n y  new c l a u s e  a t  t h e  
ervl of t h i s  c l a u s e .  

9 4 - 1'tle m a n i ~ f a ~ t u r e r  s l ~ a l l  g i v e  t h e  i n f o r r n n t l a n  as per 
A r ' f ' E l I D I X  - B  t o  IUIsO." A= 
*+  Sr~i,nt: l t u t o  t l w  io i lowfr~c j  Tor t l ~e  e x l e t i n g  c l a u s e .  c3  

.?. 

6 " l t t c .  v.-,luc of  ttre r n i l l j  v o l t  c o n t a c t  drup o b t a i n e d  i n  t h e  < test shall t ~ o t  exceed from t h e  v a l u e  d e c l a r e d  by  the 
rnanufo--.turer. * . 4 




