Machine Make g ge p%aﬁ:ddeﬁégli - TYRG Mix.running currcnt Lockodtrofbrfsfarulnb Homrks
aQ ato a _ currents at voltazes
currcnt  Voltego Voltages (Amps) ~— (amps)
: 290 3BOVLE 400 EWWﬂT“EﬂW?“TWWC
7 Vflc Vl"'.c
MVMT § STEMENG 35 50 3804224% IRA-2-164-2 59,0 53,0 41,2 196 240 210 Ma ¥, current
I NCEF 35 53,5 =do=~ AT 200MK2 53,0 46.8 - 208 281 - in one of
0 HBB" 35 50,0 =do=- P 200 M2A 66 62 - 210 280 .- the phase
| o " has bampn
§ BBL 30 a5 ~ 0= 603816-4 - 4540 - - - ‘ - raceorded.
MYRH § SIZMENS 30 43  =do~ IRAD-164-4  46.8 42.4 30,0 200 244 244 -
I NGEF 30 41,5 -do= AJE00 M4 3¢.6 38,8 - 220 254 - '
§ BIL 3.0 4,2 -do- OR 2242 - 4,2 - 21,2 28.0 = 32.2 at 440V .
MUSL §  CLL.FAN 3.0 4425 -do= - 3,55at l63&’0 S, gqt 2ooat 42,0:8 45,0 at
- 300V - 410V 480V 0 2
g HBB . 3.0 4.8 -do- 0K 11 2-M2m 5473 85«0 = 29,0 3.0 =
< i BBL 2,0 3,4 '-do- -  OR29a2 - 3.4 - - 2245 =
MV 3L J. ) . . ) < ot
—don AK1I2-M2m 425 3,9 4,00t 24,0  34.0 26, 02t
A g HBB . 2.7 4.4 =do QK1ll2-M2m ‘ 3507 i 320V,
v I SIEMENS 10,0 15.0 ~do- CIRA2-164-1 25,6 27.6 25,5 89,2  113.,2 152 gt 460V
Y8 S 100 1695 -do- 50D14-46 . =  2L.16AVe = 79,2 120 o 1602 4807
i  mB 10,0 1 9.0 ~do- Q200M8/4bl 28,6 27,3 21l.8at 100 . e7.5 =
§ : _ 460V : |
MCP g KIRLOSKAR 10,0 15,0 ~do- SPDRP180D 12,4 _16.5 18.8at 80 159 -
: . _ 500V . '
i wemp o 12.¢e 15 ~do- LT180LS71L 26,8Mv.35.5 17,7Avat 108Lv 142.4Lve 1520hv.at
§ - 460V at 300V at390V 422v,
§ HB3(2) 11,0 18.0 -do- K1542/H 26,9 25.4 f%&%ﬁt 113,0 126.0 }ggﬁsﬁ at
Y SIZMENS 12,6 20 -do- I11.A2~136 25at 25,0 25 at - - -
: : 320V 460V - i '

* 656093
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Normel life in terms of on-loazd oporati-ns,
fraquency of oporating cydle per nour and lond foctor
for continuocus duty and intcrmlttont duty.

Durlr initial service of 3 yoears, in cose of -any
failure, mal-operation and servied probloms, tho
manufac%uror shall. be proparad £o carry out -
invostigation tests and improve the designs in
condultation with RDSO,

*~ 164697
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(iii)

(1v)

8.4

805 !

- the test 1s conmsidered to be setisfuctory in thurc
is no reosulting demage or ahnormelity in oneration,

Tests to simulate the effect of shunting shocks:

In. the direction correspondinz to Longitucinel mwiopent.
of the vebhiclo on which it is to ¢ mountsd, thoe
apperatus shall be subjectod for 2 minutos %o 80 Hz.
vitrations of such a nature that the meximam aceoleratisn
is equal to 3z ( amplitude ta'=0,3mm),

At the end of the tost, the following chacks shall x
mades

No serevw or nut is loose,.

The elastic inserts, if any, have corrcectly fulfilicd
their purpose,

No distortion or corrosion of sny component. h

Resistance value is nsi alteored,

Insulating blocks or bddy-ara not ecracked or broken.

Firmess of solderirg and other conncetisn insi-o the
MCCR, . :
PﬁOpGr.funCtloning of the complete unit without any
aktention or minktonance,

SCHEDULE OF PARTIGULARS AND TECHNICAL DATA

Tschnical details includiy 'the opereting phincipla
of the MCCB shall be furnished by lhe panuliaciure.

The dotail drawing giving oversll dimenslons and

mounting arrengement shall be furnished.

Opsrating characteristics of IGB indliealing opera Sing
tims will ©be furniched by the iirwm. Tewperature correction,.,

factor if applicable, shall alsc be prevideda é?
Test reports with rolevant specificaiion of the matorials g¥
used in the fabrication of the varions componcibs. o

Tetalls of aux. contact(elarm switch) and pewer ccnfbacts |
shall be subimitted as per the following doscriptlon-

Contact arrangemert ,
Cmbtact gap,
Max, Wear limit, '

Rating of contact in torms of current, voltage and
noe, of cperation for the following typs of services

2) Continuous duty,
b) Max. make duty,
¢) Max. bresk duty,

d) OCyclic duty.
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7.2,2 Test for withstanding vibration and shogk

7.2.2.1 The following conditions sre to be satisfied during the

a)

b)

test,.

that the vibration is of sine wave form, that the .
frequency !f! of vibration is between 1 and 50 Hy and that
the amplitude 'a! is exprassed in m, ls given as
funetion of !'f' by the cquations:

a=%§ for values from 1 Hz to 10 Hz.

aaggg for values from 10 Hz, &, upto 50 Haz,

f ' .
that the srrosses arising from sudden vibrgtion in vehiele
speed corresponding to maxlmim acc'elaration of +3g
( g being acceleration due to gravity)

7¢2.2.2 Mothod of testing:; The equipment shall be securced in a

L)

ii)

convinient position to 2 machine produeting vibration of
since wave with adjustablo amplitudc and froquency
and then shall be subjeetdd to the following tosts:

- Determination of rosonent freguencys

In order to detormine tho possible sxistenca of eritical
frequencies produecing resonancc, the fraquoncy shall be
varicd progrosslvely ovor.th whole rango of 1 Hz to 50Hz
within 2 time of not less “han 4 minutes, the amplitudo of
the nscill-ations being thai indicased azs 2 function of thet~

. frequency, If resonance is produced, the corresponding

frequaney shall be maintained for a faw plnutes in oach 33
casc with the apparatus alive, A check shall bo made

that no ill effects result on the operation of tho
adparatus. { © i e T e " . ( the dropping
out of any part of the equipment, sparking af the contacts
temp, risc ete,) ‘ :

oy {16

Sp

Test with sustained vibration: " Tho apparatus et full
load shall be subjccted to a tesh with sustained vibration
for a poriod of two hours in each plathie aithars

- at the critical frequency if ary svch w11l définod *#
as mentioned in the above para,

- otherwise at a frequency of 10 Hz,

- in Dboth cases, the amplitude of the vibrating table is
adjusted to the volue corrasponding to the frequeney
concerncd,

-~ as an investigation test, the equipment =y ho subejeted t¢

susteined vijrsdion onload for a lonzor noriod
to 50 Hz.) ” port (75 He.

' oeot?/"'

** frequency has been detected in the course of test
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a5t Detealls Roforencs § IiG-io7md
res ‘ Tybe ctest RHeoutine tost
| a) Verificotlon of tomp. Be2e2 -
' rise limits, ]
£ D) Verification of Di- 80243 84303
electric propertiss
"k ¢) 8hort eircult making and B.2:4 . -
- breakling capocity test
LS d) Endurcnce (Mech.&Elect,) 8.2.6 -
*x*%%  g) Verification of overload 827 -
performancs -
£} Verifieation to tripping BelaB Be3e2
characteristics -

NOTE: * After keepimg the MGCB in a homid chambor for 24 hrs,
. at 909 R.H. the above tost shall be repeabed and
leakage currents shall be rocorded at 1, 1.5, 2,0
2951{“\]‘.

**  ghort eircuit Xsking and breaking cepastiy test shall
ba conducicd unfer P2 porformance catagory and data Q3
shall be recorded on oscillograms snd submittcd. &

‘ et ad
x#*  The aux, conbacts (alerm switch) shall be losded at &
de 125V, 2i, L/R=100NL1i secondse ¥o. of operations

-withifpTrated carrent = 10,000 ¥ |
«wWithout curront = 20,000 g For complete unit,
TOTAL = 90,000 1

*xk*%  The test shall be donc after mounting the MCCBR or
vitrating table sat to vibrato 10 CP$ at 30n/sccs
for 15 operations in each planc. :

7.2  The followlng tests shall also bo - conducted on.the
: prototype in addition 4o the tests mentiomd in Table 1,

7e2.1 Insulation resistance veasurcror

Insulationdresistance of all the three phases shall be
rocerded Yotwesn terminals with MOCBin open condition
. end betweon terminals -end retallie partse with 1000VDC pegear.

For new MICBs the min, IR velue will be 100 megma ohms,

oocl6/-
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42,5 ' The Tirm shoiid sapply the MCCB fitfod over a 3mm thick
adaptor plste with 4 bolts and nuts in corners, The
actual dimensions shall be ascertai.ned.

4,26 DMAfter tripping it shall be possible to rdclosethe MICB .
within 15 See, ' |

2 L prominent indieator will bo provided on 'ON! sgide
deBe7 ofptha oporating knob to give a cle ar visual indieation

. . "that the MCGCB has tripped,

4.3 MARKING

4.3.1 The MSC B shall indelibly merked with the following
erticulars, Marking shall be clecarly visible in
nstalled position, '

a) Reforence to specification,

b Make and fradc merk :

c; Type designation and identification no,
d Roted voltage,

o] '~ Rated curront,. ‘

f Shart eireuit brecking capaeity,

2 Mroufacturing month and yowmr,

5.0  DRAWINGS.

S5e¢l Gonoral ocutline dimensional drawlngs of the MCCB and
its mounting srrangement shall be furnishod with the |
tonder, Dotzils of the internal arranzemnt such as

actusting system, releeso mochanism, whothor statie or
dynamlec trip system 2dsptod roloase coll construction
shall zlso be furnishcd,

6,0  TECHNICAL DOCUMENTS

64l The mamafacturer shall supply tho tcechnical documents

: like malntenance ingtruetions, type tost report, test
cortificates, tripplrg characteristics curve, method of
condueting calibration test in th. sheds for testing the
new MCC Bs as woll as MOCBs In service, spapopart catrlogue
~with the first bateh of suprly, The firm should sgecify
recommendad torque value for fastnors uscd in eloetrical
terminals, . | _

2,0 TESTS

7.1, To verify the characteristic of the MCC3 and to choek
' if the MCCB design meets to tho roquirements of specifications
the type ond routine tosts shall bo carricd out as perthe
reforgnee clauses indleatced in the 4able 1 below which
generelly conforms to IEC 157-1 ( latest edition),

= 64694
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4,0 DRESIGN AND CONSTRUCTION

4,1 GENERAL

4,1.1 The neﬁallic portions of the mechanism ghall be cither
“inhorently resistant to or so troated as to meke them
resistant to atmospheric ¢Orrosilin,.

.1.2 The MICB shall be of monual closing and opening end with
* sutomatic tripping on abnormel conditisns as laid édowm in

para 1,23

4,l¢8 mho MECB shall be froe from nuisance tripplng causoed by
vibration, manual taping, transient curront, ambient
temperature risc etec, _ .

4,1.4 Only lug arrangement with bolt and nut and spring washars
shall be provided for fastenirm inecoming/outzosing pover
cables, .

4,1,5 A suitane insulatcd shroud shall also be provided ovor
the terwinals to protect ageinst accidontel contaet with
live parts, S

'4.1.6 The design of the arelng chamher shall be such as %o

broek end blow the arc cfficiently. o
N o : w0
441:7 The ventilating outlets from MCCBs shall be so situsted  Am
' that tho discharze of geses or hot air from arc chambers &
will not cause damgo to the internal comporents.
¥

. [
4.,1,8 The construction shall be such that gas cammot collaoct at
any point where ignition can bo caused during or aftar
operation by .sparks arising/normal operatlon of a MCCB./during,

4,1.9 The design of the enclosurce shall bz such 2s to prevent
the m,lfunctioning of MCCBs duc to ingross of dust, Entry
cf dust shall be prevented through arc chembers and aporture
for the operating knob,

. 4.2 SPECIAL FEATURES b

!

4.2,1 MCB shall trip betwecn 120 to 240 scconds whiio'protecting
' against a singlo phasc fault(at 163% of the rated current
of the MCC B),

4.2,2 At 400% of the . rated wgrrent'the;ovor curront reloase should
actuata and trip tho MCCB within 4 to 5 scconds,

4.2,3 MCCB should be capsble of withstending the starting current

(kick® and should not give any tripping during starting

" perlod of each induction motor.

4¢2.4 An 2larm switch with 1 NOJ1EC contact having broaking
cepaclity of 2,0 fmps. at 125 VDC with 2 L/R of 100 nmilli
sgeonds shall be provided, The imorlocks shall be utilised
for the ¥CCB trip indicstions, .

: ‘ 000-4/""
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TECHNICAL “SPRBCIFL CATION FCOR MOULDED CASE
OIRCUIT BREAKER({MCCB)

FOREWORD

This standard is prepared for the guidance of the
menufacturer, indenting units and inspsction uni;s
in respect of requirements of MGCB for loco application

on rallway rolling stock,

In the preperation of this speciflication, assistance
has been derived from the following specifications:

(1) 18 2516 - 1977 4C Circult Bresker requirements and
tests, .

(11} TEC 157-1-1973- Low Voltage Switchgear and control
gear= Clrcuit Bregker. ‘

£

(111)IBCA77

Deviations ¢ Any deviirtion from this specification
caleulated to improve the pesrformance, utility and
efficiency of the MCCB, proposssd by the menufecturer,
will be given due considoraztion provided full perticulars
with justification thereof are furnighed in.the Tender.’

SOOPR

This specification covers the requiremerts for ac,
Moulded Casc Circult Bra&ers {MCCBs) with inverse
time characterisilc o be used for proteetion of
3¢ squirrel cage type I induction motors of 25kV
AC eleetric rolling stock,

S
MUCB should confornm to IEC 167-1 ( Lotost Edition) ince
addition to speecial requiremenits specificd in this S
8peclification. : )

g

'y

MCCBs sha;l proteet the motors ageinst the following:s

/

 9ingle phasing protection during sterting and running,

Sustalred cwerload protection during ranning,

Short cirenit protection,; and

Locked rotor proteaction in cHse of hearing fallure/seized.
SERVICE CONDITION _ |

The MCCB shall be sultable for scrviece in ambient
temperature warylng from 0% to 55°C, reolative humdity
upto 100% and height up to 1000 meter above soa level.

It should sptisfactorily operate under tho atmosphere

peliuted with 5il fumes/dust and corrosive gases, laden
L 02/"'



 PECHNICAL ‘SPECIFI CATION FOR MOULDED CASE
CIRCUIT BREAKER(MCCB)

0,  FOREWORD

0.1 This standard is prepared for the guldance of the
menufacturer, indenting units and inspection uni?s .
in respect of requirements of MCCB for loco application
on raillway rolling stock.

0.2 TIn the preparation of this specification, assistance
' has been derived from the following speclfications:

(1) IS 2516 - 1977 AC Circult Bresker reguirements and
tasts, .

(ii) IEC 157-1-1973-~ Low Voltage Switchgear and control
gear- Clrcuit Bregker, '

L

(111)IEC~77

0.3 Deviations 2 Any devigtion from this specification
calculated to improve the performance, utility and
effleciercy of the MCCB, propased by the menufacturer,
will be given due considcration nrovided full particulars
with iustification thereof are furnished in.the Tender,

1.0 SCOPE

This speclfication covers tho requiremerts for ac,

Moulded Casc Circuit Breders (MCCBs) with in verse

tims characteristic to be used for protsction of

3¢ sguirrel cage type X induction motors of 25kV

AC eleectric rolling stock. -

. L.l  MOGB should conform to IEC 157-1 ( Latcst Bdition) ince
aGdition to speelal requirenents specified in this M

Specification. ~ . &

142  MCCBs shall protect the motors against the following:s
- N N /

2) . $ingle phasing protection during stsriing and running,

b) Sustéined overload protection during running,

c) Short circuit protection, and

a)' iocked rotor profection in cHse of bearing fallure/scized.

2.0  SERVICE CONDITIOW

2.1 The MCCB shall be suitable for serviece in ambient
. temperature warying from 0°C to 55°C, rclative humidity
upto 100% and height up to 1000 meter above sca lovel.

2.2 It should satisfactorily operate under the atmospherc
polluted with o1l fumes/dust and corrosive gases, laden
with salt,

002/"’
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2.3 The MICB alongwith its mounting errangement shall be
suitable for trastion duty and shall withstand continuous
vibrations and shocks of magnitude of 3g in all the 3
planes encountered on the electric locomotives.

2,4 The MCCB should be robust and sturdy to withstend rough
hsndling in service and during meintenance,

2.5 SUPPLY SYSTEM

2.5.1 Power is avallable to the  lLocomotive at 25kV 50Hz AC
end is supplied to a trensformer. The transformer has
two secondaries, one supplying powar to the traction
motors and the o ther supplying a rotating phase convertor
{ ARNO )

The three phase supply for the inductlon motors ls obtained
from the convertor which converts single phase supply into
3~phase supply abt nominal input value of 380V 50 Hz, Tho
gonerated voltage across phascs varies between 2920 to 500V,
The maximuim unbalance betweon phases is around 5% i.e. the
ratio of negative ssguence voltage to the positive sequence
voltage, The unbalance(difference between minipum and

divided by maximim phasce carront/-AV current) in the current drawn by the
motor Lg still more and is of the order of 30 to 40%.

26542 In the distribution network of the trection power supply,
neutral sections are provided to facilitate the change over
Of traction Load from one sgh-station to snother substation

or from one phase to another phase.s On c¢ach instance when the
running loco approaches the neutral seetlon, the loco
circult broaker is tripped off and switched on by the
driver afiter passing the neutral section., Obviously entire
starting ssquence of the asuxiliary mechines ond othar
equipnent is repeated after each neutral scetion, It is oy
desirable that MECB should not give tripping while closin
the NDJ after passirg neutral section, when change of phas$
takes place, Y

- !ws

3.0 RATINGS .

3«1 MCCB shall be of threo pole design.

3.2 8ystom Voltaze = 500 VAGC.

3.3 Rated Curront: The current rsting of tho MCB shall be
suitably sclected basod on the motor rating and continuous
maximum ecurrent under worst allowable serviee conditions,

3s4 Short circuit capacity- The MCCB should be able to eclear
a 8/C current of 20 ki at 415V,

3.5 An alarm switeh contact block with 1 NO/INC intorlocks shall
be required and these auxiliary contacts shall bs suitablo
for DC 11 duty at 125 vDC, 2 Amps, L/R 100 us,

00.0.3/-



|41

e

fem L .- SPEBIFICATION NO. SPEC/E~12/1/

. ‘»# .
. S - . R

GOVERNMENT OF INDIA o {4 1 e

L Ty S

MINISTRY OF TRANSPORT N N

| AN *5.‘"“7’"“- i
DEPARTMENT OF RATLWAYS S @ Un R
" m "vﬁ :_:‘;t -

( RAILWAY BOARD )

DRAFT:
SPECIFICATION AND TEST PROGRAMME
OF _
MOULDED .CASE CIRGUIT BRELKER (MOCB)
for use on

BLECTRIC LOCOMOTIVES

 SPECIFICLTION NO,.SFEC /E-12/1/82

o
19 wovsvpem -, 1986

8463,

ISSUED BY
RESEARCH DESIGNS AND ST.NDARDS ORGANISLTION
MANAK NAGAR, LUCKNOW.

P12 f1]e2



