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Amendment No. 1 J tna,  B 3  

>\?: , , , . 
Sic- N& ' . 

f o r  &z mature.- b&cgrs m---ae". 
Rai lwey R o l l i n g - S t o c k  Eor control am# m- &a&&. 

(Page  3 c l a u s e  4.4.2) - Add t h e  fo l lowing  a t  t h e  end of  the 
clause. 

''The purchaser  shall inform t h e  manufac ture r  t h e  SI- o f  
copper  or aluminium c a b l e s  an3 s a k e t e  to b e  used  w i t h  
t h e  mcbs." 

( Fage 4 c l a u s e  4.5 .1  (c) - S u b  t i t u t e  t h e  f o l l o w i n p  f o r t h e  
e x i s t i n g .  

"MOTOR CI2CUIT o r  CONTROL CIRCUIT and S.No. as d e a i r e d  by 
t h e  nurchaser." 

( Page 4 c l a u s e  4.5.2) - Substitute t he  fo l lowing  fo r  t h e  f i r s t  
s en t ence  

" Railway i n s i g n i a  a s  per SKEL.4034 - s h a l l  be i n c o r p o r a t e d  
in t h e  moulding of a l l  t h e  MCBs t o  be s u p p l i e d  t o  Railways*. 

(Page  5 c l a u s e  6.5 ( d )  - S u b s t i t u t e  '2IN' f o r  '2.5 IN' 

(Fage  6 c l a u s e  6.6.1 ( 5 )  - S u b s t i t u t e  ' 1.10-IF for 1.15-IN and 
* 2  IN"  f 0 f 2 . 5  IN" 

(page  7 c l a u s e  8.4) - Add t h e  fo l lowing  a t  t h e  end of t he  c l a u s e .  

*The nercen tage  v a r i a t i o n  of m i l l 1  Volt  c o n t a c t  drop ehall  b e  
s n e c l f i e d  by the  mrnufac ture r  f o r  t h e i r  product.. 

(Fagc 8 c l a u s e  8.5'. 1) - S u b s t i t u t e  "Table-2A & Table-28' 
(Last but  one l i n e )  f o r  'Table-2'. 

(Fage 8 c l p u s e  8.52) - Add t h e  following a t  t h e  end of the 
c l a u s e  &* . \' 

"The  ~ u r c h z s e r  s h a l l  inform t h e  motor s t a r t i n g  c u r r e n t  to 2 
t h e  manufacturer." C - 

c. 
(Fage 8 cl2use 8.6)  - S u b s t i t u t e  t h e  fol lowing for t h e  , c 

e x i s t i n g  c l suee .  

Temuercture-rise ':zsts This test s h a l l  be conducted a t  rated -- 
v o l t a ~ e .  The r a t e c u r r e n t  s h a l l  be passed th rou  h the mcb. . $. 
After t h e  :!me=.: .-re of t e r m i n a l s  and dolly have reached a 
s t e a , l y  st2t=. 5 .  :-imperature r e sd ings  s h a l l  be  recorded. 



(The  s t eady  - s t a t e  Condi t ion  o f  t - z a t u r e  i s  r e e c h e  
when t h e  terperatuse rise 
Tke t m e r a t u i c  o f  t h  
rn% w e e d '  frmh*. tLrec speciff 
be switched, *'oPIP./EI@' i n e n  
30 seconds, t e n  thes and t 

p a r t s  s h a l l  be recbrded. 'She v a l u e s  s b m m  m-e- 
from the .spdrifie3 values." 

(Page 9 c l a u s e  8.7.3) - S u b s t i t u t e  "2 fW f o r  *2.a IN) 

( Page 10 c l a u s e  8 . P . 3 (  f) - S u b s t i t u t e  *'f INLfor * 2.!j IN" 

{Page 10 c l a u s e  8.8.3 (ii)- S u b s t i t u t e  t h e  f o l l c w i n g  for t h e  
e x i s a n g  c lause .  

"The value  of the r n f i l i  v o l t  drop ob ta ined  i n  the test. 
s h a l l  not e x e e d  from the vdlue declaired b y  the rnanufsturer." 

( P a g e  10 c l a u s e  8.9) - S u b s t i t u t e  "5000An for " LOOOA*. 

(Pale 10 clause 8.9.3 ( i i )  - S u b s t i t u t e  " 2 INn f o r  " 2 . 5  IN" 

( F q e  19 c l a u s e  8.9.3 ( i f i j  - S u b s t i t u t e  t h e  fo l lowing  for 
t h e  e x i s t i n g  c l a u s e . .  

' H l l l i - v o l t  drop test across the t e r m i n a l s  s h a l l  be recordad 
by r as sing t h e  rated c u r r e n t  ' I N '  and t h e  v a l u e  ob ta ined  
i n  t h e  test s h a l l  n o t  exceed from t h e  v a l u e  declai:ed by t h e  
ma nut.^ t u r e r "  . 
( Page 11 c l a u s e  8.11 5 t h  l i n e )  - Substitute " 1.10 IW' for 

'I. 15 IN" 

(Page 11 c l a u s e  8.11.1 1st l l n e )  - S u b s t i t u t e  " 2 IN" for " 2 . 5  Ifl 

( r a q e  11 c l a u s e  9. 3) - Add the Eolloh'ing new c l a i ~ s e s  a t  t he  
end of this c lause .  

a 9 . 4  ' h e  manufacturer  s t t a l l  furnish t h e  i n fo rma t ion  a s  
n e r  A F P E i D I X  C t o  P.9SO." 

"9.5 The pruchaser s h ~ l l  fu rn i sh  t h e  informat lor i  a s  ner 
AI.PEEIDIX-B t o  the  m,-r~ufacturer of the mcb while  n l a c i r q  t h e  

. Order. 



characteristics 04 the breakers as. d$clired by the 
.manufactur,ers. The time/current characteristics of, the 

. c i r i t  breakers shall be ,-ascertained 'by*~causing the 
,ci.rduit breakers to operate at not Less t h a n 6  different 
currents so chosen as to facilitate-production of the 
curve supplied by. the manufacturers. 

8.11 Vibration Test:- The vibration test shall be conducted at 
a vibration level of 39 at frequency of 50 cycles. The 
duration of test shall be two hours. The MCB shall be 
mounted on Vibration Table in vertical plane and dc 
current of 1.15 IN(corrected to ref. temperature of 40 
deg.C) value shall be passed by connectlng samples of MCBs 

I in series. Any tripping during vibration shall be 
recorded. If the MCB is tripping repeatedly, the test 
will be stopped after 5 such trippings. MCB will not trip 
during the test. 

8.11.1 The over current calibration test at 1.5 IN, 2.5 IN h 6 IN 
shall be repeated for 5 trippings after the vibration test 
to check the performance of MCBs. 

SCHEDULE OF PARTICULARS AND TECHNICAL DATA: 

9.1 Technical details including the operating principle of the 
circuit breaker shall be furnished by the manufacturer. 

9.2 The detailed drawing of clrc13it breaker giving overall 
I dimensions and mounting arrangements shall be furnished by 

the manufacturer. 

9 . 3  Operating characteristics of t4CBs indicating operating 
time w i l l  be furnished by the firm. Temperat~~re 
correction factor, i f  applicable, shall also be provided. 

Cond.. . .12 



PROTOTYPE TEST 

S.N. Description of test AS per No. of sa,mples 
cl.No. 1 2 3 4 5 6 7 8  

1. Visi~al examination and 8 . 1  X X X X I ( X X X  

outside dimensions. 

2 .  Righ voltage test. 8 .2  x x x x  

3 . ,  Insuiation Resistance 8.3 x x x x  
test. 

1. 14i:li-vn;t d r o p  test 8.1 x x x x  

. Over- curren: calihra- 8.5 x x x x  
tion test. 

6. Temperature rise test 8 . 6  x x x x  

7. 0ver:oad pi:rf~>rmance 8 . 7  
, test at 6 IN. 

8 .!' Endurance test. 8 . 8  x x 

9. Short Circcit test. 8 . 9  x x 

i O ' . T i m e  ci.irren: character- 8.10 
igti1: te5:. 

l>'.~ibra:lcrn test 

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



- (I) Terminals of circult breakers fitted ,':.. 50 deg.C. 
vith contacts having adequate.and 
durable facings of silver not subject 
to progressive deterioration. 

- -  -(1i) Manual operating means(dol1y) and parts ... 25 deg.C. 
of enclosures likely to be handled vhen 

operating the circuit breaker. 

8.7 Overload Performance Test: 

8.7.1 The overload performance test for 8MCB shall' be carried out 
at 6114 at rated voltage and witfi:circuit time constant of 
10 mllli 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 openlng manually and 15 make-break 
operations closing manually and opening automatlcally at 
the rate of 4 make-break operatlons/minute. During each . 
cycle the clrcuit breaker shall remain closed for a 
maximum period of 10 seconds. 

Note: - If the circuit breaker does not latch in at the specified : 
rate of operation, the rate shoul'd be reduced sijfficiently 
so that the circuit breaker will ;just stay in. In such an 
event the actual time taken ,ifor latching-in, oil each 
occasion shall be recorded during! the tests. 

8.7.3 A t  the conclusion of the overload performance test, the 
temperature rise test and over-current calibration test at 
2.5 IN shal: be conducted In accot-dance with claiises 8.6 6 
8.5. The circuit breaker shall be deemed to have failed 
the test, if it does not pass the over current calibration 
'test at 2.5 IN or i f  the temperature rise at the terminals 
is exceeded by more than 10 deg.C, the temperature rise 
permltted in clean and new conditions. 

8.8 EndlJranCe Test: e V  
sl 

8.8.1 On-load endurance test:- cj C,ircuit breaker shall b q *  
operated at its full rated current at rated voltage b* 
manual or equivalent means. 'ON' and 'OFF' cycles rate an% 
number of cycles shalI be as indicated in Table-3. • 

J 

8.8.2 'OFF' load endurance test:- Circuit breaket shall be / 
ouerated at no load bv manual ok equivalent means. 'ON' 
and 'OFF' cycle rate* and number-of cycles shall be as 
indicated in Table-3. j 

TABLE -3 

Rate of o~eratlon (cycles) With full rated Without 
per hour current current 

Cond.. . . . lo/- 



Note: 

8.8.3 

Each 'ON'I'OFF' cycle shall approxlmately be 2 seconds 'ON' 
and 13 seconds 'OFF'. 

The HCBs will be deemed to have passed the test if it 
meets the following requirements:- 

It passes callbratlon test at 2.5 IN. 

There Is no appreclable varlation In milli-volt contact 
drop. 

Short-circult test: The short clrcult test shall be 
conducted by passlng lOOOA dc at 130V dc for 10 shots(duty 
cycles). 

Test dutv cycle: The short clrcult making and breaking 
capacity tests shall be conducted according to the 
following test duty:- 

Where ' 0 '  represents breaking operation, 'Co'-represents a 
making operation followed after the appropriate opening 
time by a breaking operatlon and 't'-represents specified 
time Interval. The tlme interval 't' shall be 3  minutes 
or the resetting time of the clrcuit breaker whichever is 
longer. The actual value of ' t '  shall be stated in the 
test report. 

Circuit reoulrements: The test shall be conducted on 
battery supply. The battery shall be in a state of fully 
charged condition. The time constant of the clrcult shall 
be 10 mllli seconds. 

The combination of batterles shall be such that the 
voltage regulation shall not exceed + 15%. 
The test voltage on load, prospective current and tripplng 
tlme at short clrcult current shail be measured on a 
storage type oscilloscope. 

MCB will be deemed to have passed the test if ,it meets 
the.followlng requirements after short clrcult test:- 

Withln 3 mlnutes of the conclusion of the t'est, the 
Insulation resistance measurement as per clause 8 . 3  shall 
be recorded. 

I 

Over current callbratlon test shall be conducted at,' 2.5 IN 
(5 trippings) as per clause 8.5. I 
Mllli-volt drop test across the terminals shall be 
recorded by passing the rated current 'IN' and there shall 
not be appreclable variation In mllli-volt drop. 

Time current characteristic tests: 

The test Is Intended for checking the tlme/current 

. .. .- ' ,  . . . . . . . cond.... . ll/. 



8. TEST PROCEDURE 

8.1 Preliminary checkinqs 

(1) Visual examination - The general workmanship and finish 
of MCB including mounting base etc.shall be satisfactory. 
Marking shall be legible and indelible. 

(il) Dimensions loutline)- The dlmensions shall conform to 
the drawing specified. 

(ill) Dolly- It shall,be sturdy to meet the rough service 
conditions on rolling stock. Dolly will operate with snap 
action. 

8.2 ~ i q h  vnltaqe test- For this test, the circuit breaker shall 
be dry and clean. An alternating voltage of 2000V RMS.50Hz 
and of approximately sine wave form shall be applied for one . 
minute between the following parts :- 

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

(b) Between terminals add metal parts with circult breaker 
in closed position. ' 

I 

The miniature circuit breaker shall be deemed to have passed 
the test if there Is ' no flashover or break dovn across 
contacts. 

8.3 Ins~~lation resistance test- The insulation resistance shall 
be measured wlth a 500'J dc ineggar : -  

(a) Between terminals with MCB in open condltlon. 
(b) Between terminals and metallic parts. 

The insulatlon resistance shall not be less than 1 mega.ohm. 
.u 

8.4 Millivolt drop test- The millivolt drop shall be measured- 
across the terminals by passing the rated current a f t e e  
steady state condition iss reached. CO 

L 
The steady state condition is reached \$hen last .> 
consecutive readlngs are approximately constant. 4 

8.5 Over current calibration/ test- The over-current calibration 
test shall be conduct9d at ambient temperature at rated 
voltege.The MCB will carry the test current specified in 
Table 2 beloy. The current specified are at calibration 
temperature of 40 deg.C and if test is conducted at 
different ambient tempermature, the test current will be 
adjusted as per temperature correction factor applicable to 
MCBs . 

8.5.1 Twenty numbers ONIOFF operations (make 6 break) shall be 

. . . . .  
Cond.. . . .BL 



conducted manually on load at ratedvoltagebefore starting 
of the over current calibration test at each of the test 
current as specified in Table 2 at the rate of 4 make and 
break operations per minute. 

8.5.2 Motor Protection: The term motor protection implies that' 
vith a motor duty MCB, a motor is fblly protected. The 
electromagnetic Trip of motor duty MCB shall be set in such. 
a way that the motor starting current does not lead to 
undesired tripping. 

TABLE 2 A  

Test Current Duration Triu~inq Time Referance 
/IN=Rated current 1 of Test Mln. Max. !:allberation temo. 

1.10 IN . 2 hour No tripping 40 deg. C 
1.25 IN - 2 min. 17 min. 40 deg.C 
1.50 IN - 1 min. 6 min. 40 deg.c 
2.0 IN - 22 sec. 100 secs. 40 deg.C 
3.0 IN - 9 sec. 36 secs. '40 deg.C 
6.0 IN - 5 sec. 40 deg.C - 

8.5.3 Control Circuit Protection The tripping characteristics of 
dc MCBs to be used for protection of control circuits such 
as transformers, relay/contactor coils and electronic 
components etc. shall have very brief time delay so that 
overload current may not persist for longer time, causing 
damage to the control circuits. 

TABLE 2B 

Test Current Duration Trippinq Time Referance 
LIN=Rated current) of Test Mfn. Max. Caliberation 

2 hour No tripping 40 deg.C 
- - 8 Sec. 40 deg.C 
- - 2 Sec. 10 deg.C 
- - 0.65 sets. 40 deg.C 
- - 0.26 secs. 40 deg.C 
- - 75 milli sec. 40 deg .C 

8.6 Temperature rise test: Thts test shall be conducted at . 
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 
rise does not exceed 1 deg.C/hour. Ten ON/OFF operations 
shall be conducted at interval of 30 seconds at steady 
state temperature. 

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

Cond.. . . .9/- 



I the Routine tests. 
. . a 1'1 

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

6.3 The test voltage shall be measured at source terminals with 
full load current.The lmpedence of the supply source and 
test circuit shall be such that the voltage regulation shall 
not exceed 15 percent. 

6.4 Type tests shall be carried out to check if the MCB design 
meets the requirements of the Specification. These tests 
shall be conducted by RDSO or their authorised 
representative and the recommendations regarding the use of 
the MCB for railway application will be issued on the basis 
of these tests. These tests shall be carried out at 
manufacturer's premises or any other place mutually agreed 
to with manufacturer and, therefore, the manufacturer is 
required to have all the facilities for conducting these 
tests at their premises. The following tests shall 
constitute as Type tests : -  

Preliminary checking. 
High voltage test. 
Insulation resistance test. 
Milli volt drop test. 
Over current calibration test. 
Temperature rise test. 
Overload performance test. 
Endurance test. 
Short circuit capacity test. 
Time current characteristics test. 
Vibration test. 

6.4.1 The sequence of Type tests and the number of samples 
required shall be in accordance vith Appendix ' A '  

6.5 Routine Tests:-The routine tests are to be carried out by 
the manufacturers at their premises on all MCBs as a part of 
their production process. This is to ensure that MCBs 
manufactured are functional and are of standard quality. 
These tests shall include:- E? as 

(a) Preliminary checking. 
(b) Insulation resistance test. 
(c) High voltage test. 
( d )  Over current device calibration test at 2.5 114 
(e) Mllli volt drop test. 

6.6.1 These tests shall be carried out by the inspecting authority 
as mentioned by the purchaser to ensure that the supply of 
MCB conforms to specification. The tests vill be carried 
out on samples as per the sampling plan indicated in Table 
1. The following tests shall constitute the acceptance 
tests:- 

(a) Insulation resistance test. 

. . . , .  
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(b) High voltage test. 
( c )  ~ i l l i  volt drop test. 
(d) Over current device calibration test. 
(e) Short circuit capacity test. 

6.6.2 The manufacturers shall keep a record of Type tests and 
Routine tests for inspection of the inspecting officer and 
if desired by him, any of the tests mentioned under Type 
testslloutine tests will be repeated. . .  

6.6.3 The MCBs for Acceptance tests will be tested as per sampling - 
plan indicated in Table 1 vhich generally conforms to single 
sampling plan, AQL 2.5 and I class of inspection of IS: - 
2500(part 1) - 1973. 

TABLE 1 

~ o t  size Sample size 

500 and above 8 

The samples will be selected in random order. Each of the 
samples taken should pass the Acceptance tests and faiiure 
of 'any sample in any of the tests will result in rejection 
of the lot. 

6.6 .4  The,test sequence of tests to be conduc:ted on each sample of 
MCBs shall be as under:- 

-: D e S ~ r i ~ t i ~ n  

1 .  , Preliminary checking. 

2. Insulation resistance test. 

3. Milli volt drop test. 

4 .  : High voltage test. 

5. Overcurrent device calibration test 
at 1.15, 1.5 and 2.5 IN. 

6. Short circuit capacity test. 

7. ~he.:circuit breaker shall be mounted in a vertical plane and 
shall be vired vith the cable of copper conductor of Size 
specified b e l o ~ f o r  all the tests :- 

Cable sizes for tests 

Circuit breaker Cable size 
current ratinq (-1 

cond... ..7, 
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by sparks ailsing from normal operation of'a circuit breaker. . . . . ', . . .  . . . . I '  . ' 1. ' I . .  . . . . j ' : c 7 1  

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 MCB shall be made sturdy and shall be 
moulded from suitable high strength material to withstand 
service 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. 

+.3.2 The international practice i.e. 'ON' position of MCB 
corresponding to 'UP' position of its dolly shall be 
preferred. 

4.4 Mountina arranqements and terminal details of MCBs: 

4.4.1 The mounting arrangements of MCBs for application on diesel . 
electric locomotives and dc EMUS shall be as under:- 

4.4.1.1 MCBs on EMUS are provided on the driver's desk and in 
control cubicle behind the driver. The MCBs shall be base 
mounted on support brackets/channels provided for this 
purpose. The cable coneections are made directly on :he 
MCB terminals. Therefore, it will be suitable for making 
connections convlniently. Base mounting arrangements will, 
hovever, be same as specified in drg.No.SKEL 3700. 

4.4.1.2 The MCBs on disel-electric locomotives are flush mounted 
on panel board and have, therfore, to be supported on 
panel board from front. The terminals are brought at the 
back sn that cable connections can be made conviniently. 
The general arrangement, mounting and terminal dtmenslons 
shall be as per drg. no. SKEL 3848. 

4.4.1.3 In addition to above, any other arrangement of mounting 
the MCBs and terminal arrangement can be considered for- 
any of the application on Railway Rolling Stock, provide& 
it affords interchangeability among MCBs and facilitat~b 
easy installation and maintenance in service. %- 

i 
4.4.1.4 MCBs will be so mounted that it vlll be possible to remo've 

any of the MCBs from panel board for replacement vithaut 
need to disturb the adjoining or other MCBs there. 

4.4.2 The terminals shall be of substantial mechanical strength 
and shall provide adequate electrical contact for the 
appropriate size of the cables used. The terminals shall 
be so provided to afford flexibility of use of either . 
copper or aluminium cable and sockets suitable for 
connections. 

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 
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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 
dlsplaced when the connecting screws are tightened and 
such that the conductor can not become dlsplaced. 

4 . 4 . 5  Terminals shall be so mounted that the appropriate wire or 
cable may be connected without inpalring the normal 
performance of the unit. 

4 . 4 . 6  No contact pressure shall be transmitted through 
insulating materials and the grip&~ing. of the conductor 
shall take place between metal faces. . 

4.4.7 The termlnals shall be clearly and indelibly marked for 
those circuit-(breakers which require distinction between 
the supply side and the load side. 

4 . 5  MARKING 

4.5.1 The MCBs shall be indelibly marked with the following 
particulars. Marking shall be such that it u i l l  be 
visible and legible when MCB is installed : -  

( a )  Reference to Specification. 
t Make and trade mark. 
(c) Type designation and S.No. 
(d) Rated voltage. 
(e) Rated current. 

4.5.2 Railway insignia shall be incorporated in the m011lding of 
all MCBs to he sopplied to Railways. Month and year of 
manufacture shall be marked suitably. 

5. SERVICE CONDITIONS 

5.1 The MCBs covered under this Specification shall be 
suitable for use in following conditions of service : -  

(1) Ambient temperatures varying from 0 to 50 degree C, 
relative humidity upto 100% and height upt,o 1000 m ahove see 
level. 

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

5.2 The miniature circuit breaker along ilth its mounting 
arrangements shall be suitable to rl.t~stand continuous' 
vibrations and shock loads of magnitude oft39 encountered on 
Railvay rolling stock. The MCBs shali not give rise to 
nuisance trippings under vibrations in service. 

5.3 The MCBs should be robust and sturdy to vithstand rough 
handling in service and during maintenance. 

6. TESTS 

6.1 The tests are classified as Type tests, Ac:ceptance tests and 
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TECHNICAL SPECIFICATION 
CIRCUIT BREAKERS (YCBs) 

FOR - 
CONTROL AND MOTOR 

0. FOREWORD 

0.: Thls standard is prepared for the guidance of the 
-manufacturers, indenting units and inspection units in 
respect of requirements of 1.1CBs for dcapplication on EMUS 

. ahd dtsel electrlc 1o1:ornotlve.s for control and motor 
cii'Ci.iit.7. 

i i .2  Ia the preparation , of this standard; assistance has heen 
derived from the folio\!iog sgeci.:lca:ions : -  

(1) BS:387l Part-I Specification for miniature air-area: 
circuit breakers for ac circuits. 

ifi) IS:8828-1978 - Sp?cificatlon for miniature air break 
circuit breakers for voltages not exceeding 1000 volts. 

1. SCOPE: 

. , 
i .  , '??,is 5pecificstion J per fo:'n15nce reGi1irei;ien;s; 

constructional featiirzs ail0 il8i~~r~tinr;i arron$eiriei~ts atc. fbr 
direct current rnlnlat~~re air circuit treaters Vith fixed 
unadjust~bie timeicurr3nt characteristics for use on dc EWUs 
arad Diesel Electric i i?r:arni. :  ive: ; .  

: . 2  Th1.i: Standard applies t~ the i.lCBs inte~idp~j r'ctr protect in^, 8 ~ :  

.. 7 ?. 0. - 1 5 Gill: I t  . . , 11hei.E even .< a, L y k 8 # .  

ove;:oad i z  det:.imentei t o  eqiliprnent and therefore, needs '- L t~ 

be protected. 

1.3 The I .  i.1CBs covered by :his SpectFicntinn I h+ 
sultab:e for t h e  fol l o ~ ~ l n g  systems : - 

( 1  ! llOV dc Ei4US. 2 
i 74V diesel electric locomotives. c3 

2. TERMINOLOGY: 
&* 
i 

a 4 
2.1 !,liniature circuit breaker : A compact mechanical device fo?. 

making and breaking a circuit both in normal conditions and 
in abnormal conditions such as over current and short 
circuit. In abnormal conditions, the circult is broken 
automatically. 

2.2 Oveninq Time : The time interval between the application of 
the test current and the instant of contact seperation. 

2.3 Total oueratinq time : The sum of the opening tlme and the 
arcing tlme. 

3. RATING: 



3:l The HCBs .shall. be of single-pole design. -. 
I .:. " .  -, * 

A 
\ . .  . * ,  - 

3.2 Xited Voltage :THE MCBs shal; have rated voltage of 130V d c .  

3.3 Rated current : The preferred rated current of MCBs shall be 
1.5, 2.5, 5 ,  10, 15, 20, 30, 35, 40, 50, 60, 100, 150, and 
200 A. 

3.4 Short circuit capacity: The MCBs shall have the ability to 
withstand Drosvective short circuit current of 5000 A dc in ' 

an inductibe circuit with L/R ratio 1.e. time costant not 
less than 10 milli-seconds. 

4. DESIGN b 'COASTRUCTION : 

4. 1 General : '  

4.1.1 1.laterial shall be suitable for the particular application and 
capable of passing the appropriate tests. 

4.1.2 The metallic portions of the mechanlsm shall be either 
inherently resistant to or so treated as to make them 
resistant to atmospheric corrosion. 

4.1.3 Circuit breaker shall be arranged for manual closing and 
opening and for automatic tripping on over current and short 
circuit. 

4.1.4 The clrcuit breaker shall be free from nuisance tripping; 
caused by'vibrations, transient current h ambient temperature 
etc. I 

4.1.5 After tripping, it shall be possible to reset the MCB within 
30 seconds. 

4.1.6 The mechanism shall be such as to provide a wiping motion 
across contacts every time they open or close. The MCB will 
open and close with snap action and shall not stop in middle 
position. 

4.1.7 In case of  welding of contacts , the MCB shall not show false 
indication i.e. open position. 

4.2 Enclosure : 

-2.2.1 The moulding material of the enclosure shall be heat 
resistant, and fire proof. The material shall have good 
mechanlca; strength and tracking resistance. 

I 
4.2.2 The desigp of the arcing chamber shall be such as to cool and 

blow the !arc efficiently. 

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

4.2.4 The construction shall be such that gas cannot collect at any 
point where ignition can be caused during or after operation 
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