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making and Pbreaxing a circuit bafth in normal conditions and
in abnormal conditions such as  over current and short
circuit. Ta ahnormai conditions, the c¢ircuit 1is broken
auvtomaticaiiy.

Opening Time The fime lnterval hetveen the application of
the test currest and the instant of contaclt seneratcion.

Total operating time : The sum of the opening time and the
rcing time.

RATING:

The MHCBs shall be of single pole design.

Rated Voitage :THE MCBs shall have rated voltage of 130V dc.

Rated current : The preferred rated current of MCBs shall be
1.5, 2.5, 5, 10, 15, 20, 20, 35, 20, 50, and B0 A.

Short circult capsacity: The CEBs shall have the ability to
withstand p;o peclLive short circuit current of 1000 ~ in a
circuit with L/R vatio greater than or &giivalent to 5 wmiiii-

seconds.

DESIGH & CONSTRUCTION :

General

llateriai shall be suitable for the particular appiication and
capable of passinig the appropriate tests.

The metallic portions of the mechanzsm shall be either
inherently resistant te or so - treated as to make then
resistant tc atmosgheric corrosion.

Circuit breaker shali be arranged for wmanual closing and
gpening and for awtomatic tripping on over current and short
circuit

The «¢ircult breaker shall he free from nuisance tripping;
caused by vibrations, transient currenit & anwbient temperaturs
etc '

After ftripping, it shall be possible to reset the HCB vithin
30 seconds.

The mechanism shall be such a3 tao provide a viping motion
across contacts every time they open or close. The HCB will
open and close vith snap action and shall not stop in middis
position.

In case of welding of contacts , fthe HMCB shall naot shov false
indication 1.e. open position.

Enclosure

- b - : )

The moediding  manersioal o Lhs= shall be Leat
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¥
—
O
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resistant and fire proof. The wmaterial shall have good
mechanlical strength and tracking resistance.

4.2.2 The design of the arcing chamber shall be such as fo c0o0l and
blow the arc efficiently.

Va
A3
57}

The ventileting outlets from circuit breaker shall be 350
situated that the discharge of gases or hot air from arc
chambers will not cause electric break down.

e
[AS]
W

The construction shall be such that gas cannot collect at any
point where ignition can be caused during or after operation
by sparks arising from normal operatlion of 3 circult hreaker.

W
DD
[92]

The design of the enclosure shall pe such as to prevent the
mal-functioning of HMCBs due to ingress of dust,

4.3 Dolly : The dQolly of HCB shall be made sturdy and shall be
moulded from suitable high strength material to vithstand
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.

4.3.2 The international practice 1i.e. "ON' position of HCB
corresponding to 'UP' position of 1its dolly shall be
preferred.

4.4 Hounting arrangements and terminal detalls of HMCBs:

+.4.1 On coaches for trainlighting services, the MCBs shall be base
mounted with terminals connected to the busbar/ierminal block
provided on junction board. For interchangeability of
various MCBs, it 15 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 will be possible to remove
any of the HCBs from panel boeoard for replacement vithout any
need to disturb the adjoining or other MCBs there.

4.4.2 The terminals shall be of substantial mechanical strength é;
and shall provide adequate electrical <contact for theg,
approprlate size of the cables used. The terminals shall bégv
50 provided fto afford flexibility of use of either copper ¢
aluminium cable and socketfs suitable for connections. .

&

1.3.3 The terminal shall be such that the conductors terminated 1n
a socket may be connected by means of screv 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 not become displaced.

-
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Terminals shall be so mounted that the appropriate wvire or
cabjle may bhe connected without impairing the normal
performance of the unit.

No <contact pressure shall be transmitted through insvlating
materials and the gripping of the conductor shall take piace
between metal faces.

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

MARRING

The HCBs shall be indelibly marked wvith the folloving
particulars, Marking shall be such that it will be visibile
and legible wvhen MCB 1is installed :-

(a) Reference to Specification.
{b} Make and trade mark.

(c) Type designation and S.No.
(d) Rated voltage.

(e] Rated current.

Railway 1insignia shall be incorporated in the moulding of
all HCBs to be supplied to Railvays. Honth and vear of
manufacture shall be marked sultably.

SERVICE COWDITIONS

The MCBs covered under this Specification shall be sultab:ie
for use in follovwing conditlions of service :-

(1) Ambient temperatures varying from ¢ to 50 degree 2,
relative humidity upto 100% and height upto 1000 m
above sea level.

(i1} The HCBs shall be suitable for operation in atmosphere
polluted with dust/smoke and laden wvith salt.

The miniature circuit breaker along with 1ts mounting
arrangements shall be suitable to withstand continuous
vibrations and shock loads of magnitude of 39 encountered on
Rallway rolling stock. The MCB5 shall not give rise to
nuisance trippings under vibrations 1in service.

The MCBs should be robust and sturdy to withstand rougn
handling in service and during malntenance.

TESTS

The tests are classifled as Type tests, Acceptance tests and
the Routine tests.

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

n

condoc.oaS/—- .
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6.3 The fe%t voitage stiall be measursd atl source terminals vith
full cad currvent.The impedence of the supply source and
test circuit shall be such thatl the voliage regulation shall
not exceed + 15 percent.

6.4 Type tests shall be carried oui fo aheck if the HCB design
meels the reguirements of the Sgacification. These tests
shall be conducted by RDS0 or their authorised
representative and the recommnendstions regarding the use of
the HCE for railwvay application will be Issued on the basis
of these tests The=ze tests =hall be caryvied ont at
manuracturer’'s premises or any other place mutually agreed
to with manufacturer and, therefors, the manufacturer is
regquired to have all the facilities for conducting these
tests at their prenises. The folloving tests shsll
canstitute Typs tests -

(1} Preliminary checking.
{ii) High voltage test.
{1ii) TInsulation resistance test.
fiv) Hilli wvelt drop test.
{vl Over current calibration test.
fvi) Temperature rise test.
{vii) Overload performance test
(viii) BEndurance test.
fix) Short circuit capacity test.
{(x) Time current characteristics test.
{x1) V¥ibration test.

6.4.1 The seguence of Type tests and the number of samples
reqgquired shall he in accordance with 4Appendix 'A'

6.5 Routine Tests:-The routine tests are to be carried out by
the manufacturers &t thelr premiszses on all MCBs as a part of
their production .pracess. This is to ensure that MCBs
manufactured are functional and are of standard guality.
These tests shall include:-

{a} Preliminary checking.
(b Ingulation resistance test.
{c;y High voltage test,
(d} Over current device calibration test at 2.% IN.
{e} HMiIli volt drop test.
6.6 Acceptance Tesgts: -
6.6.1 These tests shall be carried out by the inspecting authority

{a

as mentioned by the purchaser to ensure that the supply of
MCB conforms to specification. The tests will he carried

out on samples a5 per the sampling plan indicated in Table -
1. The folloving tests shell constitute the acceptance
tests: -

} Insulation resistance test.

(b) High voltage test.
{c} Milli volt drop test.
(a) Over current device calibration test.

{e

) Short circuit capacity test.

Cond.--..s/-



6.6.3

6.6.

”

The manufacturers shall Keep a vrecord of Type tests and
Routine fests for ionspection of The inspecting officer and
if desired by him, any of the texts mentioned nnder Type
testa/Amitine tests will he repaafad
The #CB3 for ~fceptancse Lests witl be tested as per sampling
plan indicated in Table 1 wnich generally conforms to single
samnpling pian, AOQL 2.5 and T ¢lass of inspection of I35
2500 (part 11 - 1973.
TABLE 1
Lot size Sampie size
0-106 3
100-500 5
500 and ahove 3
The samples will be selected in random order. Each of the
samples taken should pass the Accepiance tesis and failure
of any samplie in any of the tests vill result in rejecticn
of the Llot.
The test sequence of tests fo be conducted on each sample of
HCBs shall he as under:-
S.No. Description
1. Praeliminary checking.
2. Insulation resistance test.
3. Milli veit drop test.
+ Hign voltage test.
5. Overcurrent device calibration test
at 1.15, 1.% and 2.5 Il.
6. Short circuit capacity test.

The cilrcult oreagker
shall he wired
specified belowv

ghall
vith the cable of copper conductor
for all the tests :-

Cable sizes for tests

Circuif breager Cable size
current rating (5q.mm}
Upto 20 A 4

21 to 30 A G

31 to 60 A 16

TEST PROCEDURE

be mounted in a vertical plane anid

of size

Cond.....7/-
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Preliminarv checgings

(i) Visual examination - The general workmanship and finish
of  HCE  inclinding mounting hbase etc.shall be satisfactory.
Harking shall bhe legibie and indelible.

{11) Dimensions {outlinel- The dimensions shall conform to
the draving specifled.

{111} Dolly- It shail be sturdy to meet the rough service
conditions on rolliing stock. Dolly will operate with snap
action.

High voltage ftest- For this test, the circult bresker shall
he dry and clean. An alternating voltage of 2000V RHS,S50Hz
and of approximately sine vave form shall be applied for 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 with circuit breaker
in closed position.

The miniature circuit breaker shall be deemed to have passed
the test 1if there 1s no flashover or break dovn across
contacts.

Insulation iesistance test- The insulation resistance shalil
he measured vith a 500V d¢ meggar :-

(a} Betveen terwinals with HCE in open condition.
{b) Between terminals and metallic parts.

The insulation resistance shall not be less than 1 mega.ohm.
Millivolt drop test- The millivolt drop shall ke measured

across the terminals hy passing the rated current after
steady state condition is reached.

The steady state condition 1s reached vhen last 3
copnsecutive readings are approximately constant.

Over current calibration test- The over-current calibration
test shall be <conducted at ambienft temperature at rated
voltege.The HCB will carry the tesf current specified in
Table 2 Dbelow. The current specified are at calibration
temperature of 40 deg.C and 1f test 1is conducted at
different ambient Tempeérature,the test current will be
adjusted as per temperature correction factor applicable to
MCBs.

Twventy numbers ON/OFF operations (make & break}) shall be
conducted manually on lopad at rated voltage beforé'starting
of the over current calibration test.at each of the test
current as specified 1in Table 2 at the rate of 4 make and
break operations per minute.

Condeeee.8/a
?
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TABLE 2
Test Current Duration Tripping Time Referance
{IN=Rated current) of Test Min. Hax. Caliheraticn temp.

1.15 IN 1 hour - Ko tripping 40 deg.C
i.50 IN I hour - 1 hour 10 deg.C ..
2.5 1IN - . - 60 Secs. 10 deg.C .
6.0. IN - - 10 Secs. 40 deg.C -

Note:- 1. Before starting the tests 20 Nos. 'ON'/'OFF' operations *

shall be conducted as per Clause 8.5.1

2.¥%¥hen 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 will bhe taken.

3. If the circuit breaker does not latch in at the specified
rate of operation, the rate should be reduced sufficiently so
that the circuilt breaker will Just stay in. In such an event,
the actual time taken for latching in, on each occasion shall
be recorded during the tests.

B.6 Temperature rise test: This 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.

The temperature rise of wvarious parts shall bhe recorded.
The wvalues shall not exceed from the specified values as
under: -

(1) Terminals of circuit breakers fitted ... 50 deg.C.
with contacts having adeguate and
durable facings of silver not subject
to progressive deterioration.

(i1} Hanual operating means(dolly) 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 HCB shall be carried out
at 6IN at rated voltage and vith circult time constant of 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
agperations clesing manually and opening automatically at the
rate of 4 make-break operations/minute. During each cycle
the circuit breaker shasll remain closed for a maximum period
of 10 seconds,

Cond' LI R ) 9/- “
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If the circuit breaxer dees not latch in an the specified
rate of operation, the rate shonld be raduced sufficientiy
$o that the circuit breaker will just stay ia. In such an
event the actual time taken for latahing-ia, an each
occasioen shall be recorded during the tests,

8.7.3 At  the conclusion of the overload performance test, the
temperature rise test and over-current caliibration test at
2.5 IN shall be conducted in accordance vith clauses 8.6 &
8.5. The circuit breaker shall be deemed to have failed the
test, i1f it -~does not pass the 0.C.C test at 2.5 IH, or if
the temperature rise at the terminals is exceeded by more
than 110 deqg.C, the temperature rise permitted in clean and
nev conditions.

8.8 Endurance Test:

8.8.1 On-load endurance test:- Circuilt breaker shall be operated
at 1ts full rated current at rated voliage by manual or
€guivalent means. "ON' and 'OFF' cycies rate and number of
cycles shall be as indicated in Table-3.

6.8.2 ‘OFF' 1load endurance test:- Circuit breaker shall bhe
operated at no load by manual or equivalent means. "OR' and
'"OFF' «c¢ycle rate and number of cycles shall be a3z indicated
in Table-3.

TABLE -3
Rate of operation (cycles) With full rated Hithout
per hour current cuarrent
240 + 30 6000 4000
Note: Each 'ON'/'OFF' cycle shall approximately be 2 seconds "OH'
and 13 seconds 'OFF".

8.8.3 The WCBs will-be deemed to have passed the test 1f it meets

the following requirements:-
(1) It passes calibration test at 2.5 IN.
(11) There is no appreciable wvariation in miili-volt contact
drop.

8.9 Short-circuit test: The short circuit test shall be
conducted by passing 1000A dc at 130V dc for 10 shots{duty
cycles}.

B.9.1 Test duty cvcle: The short «<ircuit making and bresking

-----

capacity tests shall be conducted according to the folloving
test duty:-

0-t-Co.

Where 'o' represents breaking operation, 'Co'-represents a

Condesss.s 0/
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(1)

{ii}

{ii1)

8.10

8.10.1

8.11.1

- 10 =

making operation folloved aftei The appropriate opening time
hy a hreaking operation and 'U'-represents specified time
interval. The +time interval '%' shaill be 3 minutes or the
resetting time of the circuii breaker vhichever is longer.
The actual value of 't' shall e =atated in the teszt repore.

)

Circult reguirements: The test shall heée conducted  on
battery supply. The batiery Shall De in a state of fully
charged condition. The Time constant of the circuit 3heil

be 5 milli seconds.

The combination of batteries shall be such That the voliage
regulation shall not excesd + 15%.

The test wvoltage on lead, prospeciive currantd and tripping
time at short circuit current shall be measured on a storage
type osclilloscope.

1CB will he deemed to have passed the test 1f it meeis The
following requirements after short circujt test:-

Within 3 minutes of the conclusion of the test, the
insulation resistance measurement as per clause 8.3 shall be
recorded.

Over current calibration test shall be canducted at 2.5 IN
{5 trippings) as per clause 8.5.

Milli-volt drop test across the terminals shall be recaorded
by passing the rated current "IN' and there shali not he
appreciable variation in milli-volti drop.

Time current characteristic test

]

The test is intended for checXlng <the Lime/current
Characteristics of the hreakers as. declare by tLhe
manufacturers. The time/current characteristics of the

circuit’ breakers shall be ascertained by causing the circuilt
breakers to operate at not less than 6 different cirrents so
chosen as to facillitate producticon of the curve supplied by
the manufacturers.

Vibration Test:- The vibration test shell be conducted &at a
vibration level of 3g at frequency of 50 <cycies. The
duration of test shall be two hours. The HCB shall be
mounted on Vibration Table in vertical plane and dc current
of 1.15 IN{corrected to ref. temperature of 40 deg.{l) value
shall be passed by connecting samples of MCBs in series.
Any tripping during vibration shall be recorded. If the NCB
is tripping repeatedly, the test will be stopped aftver S
such trippings. HWCB should not trip during the test.

The over «current calibration test at 1.5 IN, 2.5 IN & & IH
shall be repeated for 5 trippings after the vihration test
to check the performance of HCBs.

SCHEDULE OF PARTICULARS AND TECHNICAL DATA:

Cond' L ll/w
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Technical details including the operating principle of the
circuit breaker shall be furnished by the manufacturer.

The detailed drawing of circuit breaker giving overall
dimensions and nmounting arrangements shall be furnished by
the manufacturer. -

Operating characteristics of HMCBs Indicating operating time

will ©be furnished by the firm. Temperature correction
factor, if applicable, shall also be provided.

Conda.e..e12/a
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APPENDIX °

X

PROTOTYPE_TEST

5. 8. Desciription of test AS per No. of samnles
cl.Ho. 1 2 3 1 |3 & 77
1 Visual examinaticon 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. Hiili-volt drop test 8.4 X X X X
Over- current calibra- 8.5 X X X X

tion test.

6. Temperature rise test 8.6 x X X x
7. Overload performance 8.7 X X

test at &6 TN.

5. Endurance test. 8.8 X X

9. Short Circult test. 8.9 X X

10.Time current character- 8.10 X
istic test.

l1i.Vibration test 8.11 X X X X

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

i
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RAILWAY INSIGNIA AS PER SKEL 4034

' TQ BE INCORPDRATED IN THE MOULDING

MINIATURE CIRCUIT BREAKER
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AMENDHENT No, ] JUNE _ 1993,

Specification No,SPEC/. & = 12/1/04 of March'92

for dc_minlature circdit breskers {NCBs).

fgg_llgzting_gnd ventilation circults on
_ Railvay Coaches,

e

(Page 3 cleuse 4.4.2) - Substitute the Ffollowing for the
: exlbting clause,

"3.4.2 - The terminals shall be made from one nplece material.
No screivied joints etc, shall be acceptable. The terminhla
ahall be of substantial mechanical strength and shall provide
adequate electrical conktact for the appropriste size of the
cabies used. The termianlg shall be so provided to afford
flexibility for use of elther copper or aluminium cable
and sockets sultable for connections.®

{ rage 4 claune 4.5,2) - Substitute the following for the
exiating clauge,

*4.5,2 - Rallway insignis as pav SKEL.4034 shall be incorporatd
ed in the moulding of all MChs to be supplied to Railways,®

{rage 7 clause 8.4) - Add the following at the end of the
clauge.

“I'he value of the milli volt contact drop and perceatage

vardiation shall bhe declared by the manut:cturer for thelr

preadiet

{(Fage 9 c)ause B, B, a(i1)- *

(Page 10 clause 8,93 ({11} -~ Substitute the following for
the existing clause.

“t11111 volt drop test across the terminals ghall be
recorded by pagssitg the rated curcent "IN' and the valune’
obtalined in the test shall uot exceed from the value

decl ared by the manufacturer.

{Page 11 <lause 9.3) ~ add the following new clause at the
eivl of this clause,

"g9.4 - lthe manufazturer shall glve the informatian as per
APFENDIX -B to RDSOM : o)
NG
** substitute the following for the existing clause. .&9
“The value of the mill) volt contact drop obtained in the {‘b
test shall not exceed from the value declared by the .
manufacturer,™ i d
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Information to be given by the manufacturer

Current rating of the mebhs for which .. ..o v. ...
averaval ls sought for

Reatirl of thoe nehy £t he offerad fOr « v oo cnnnen,
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NMrawing of the terminals 1lndicating +. . vvvuvinn
material, quele amt current carrying

Cagrac]ly.

tharacteristic curves tor all ratdngd..v........
of the mcbs at 409C — S

Value of the milll volt contact deop. e e v v v
and percentage varlation

Welght of the mcb tor each currant -, ..
rating

coloir of the bady of the meb .......
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Cojour of the dolly of the mch.........

Material and grade used for manufacturer
of bady & olly of the mchs and fire .....
ret. cdent clasp of the material and
srreciiicaijon to which 1t conforms to
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