~ TECH. SPEC.fE-2/05/84

GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
(RAILWAY  BOARD)

TECHNICAL SPECIFICATION
~ FOR

VACUUM CIRCUIT BREAKER
| FOR

AC TRACTION VEHICLES

TECH. SPEC./E-2/05/84

',‘ ’

Q
3
&

JAN - 1984

ISSUED BY
ELECTRICAL  DIRECTORATE

RESEARCH DESIGNS & STANDARDS ORGANISATION
| | LUCKNOW |
E-2 [ 05 /

- B
'\‘__,-"

~ .



| ‘ ata,
SPLCIFI CATION NO. SPEC/E-2 /osjsh 3»; N

2

SPECIFICATTON FOR VACUUM CURCUIT ISREAKER FOR_AC TRACTION
VEHICLES Ty S -

1.0  SCOPE o e

1.1 The Indian Railways have a fleet of about 1000 -ac
‘electric locomotives and 400 motox coaches used in electric -
maltiple units (EHUs) operating.on ‘25 xV, "50 Hz, used for -
the haulage of passenger and freight traffic. -The number
of locomotlves/EMUs (motor coache s) presently manufactured
~ is of the order of 60/20 per yer.u:' respectz_vely. ‘
T \ »
1.2 Currently, the circuit breaker employed__ for control-
~ ling the incoming 25 kV ac supply in these locomotives and  ~
EMUs is the Aixr Blast type DBI‘F jﬂ) i 250 .of Hindusthan Brown -
' 'Boverl Limited, India, ' .~ ~ - '
1 .3 Indlan Rallways are curtent 1y consxdering a prOposal ) L i
to adopt Vacuum Circuit Breakers (VCB) in- p].ace of Air Blast’™
‘LCircuit Breakers for future build:s of electric locomotives )
. and EMUs and also for the replacexmant of the enst‘lng breake:rs :
as apnd when required. 4s.a first: step, it.is proposed to. o
procure a limited number of VCBs and try them out through =+~
extensive field trials on Indian Railways. In the event of |
. successful and satisfactory perfo rmance durinpg field trials,
procuremsnt of larger gquantities for regular use in future
lbullds/replacement as indicated above, will be considered. )
Even for this initial procurement:, a, certa:.n number of brealcers
™y be cornsidered for complete umport a certain number in -
"CKD to be assembled by an Indian manufacturer and the balance
‘to be supplied by the Indian mapwmfacturer with technical o
_collaboration, with’ prograssxvely ipcreasing 1.2 'indigemous . = L. s
- content. The total npumber to be procured and the numbers ‘ .
‘to be supplied from import/GKD/iredigenous supplies are ipdi-—°
; cated in the tender enquiry of whiich this speclflcation foru::s

. L : A S

R 1‘.15 This Specification applies to single phaseé 250 MVA Q‘%
. roof-mounted Yacuum Circuit Brealkers for 25 kV ac, single . :
.phase, 50 Hz, electric locomotivess/Electri€ Multiple Units

- {motor coaches), to be. procured iin limdted quantztxes in -

the mnner indicated in para 1. 3 above._ ’

.5 ) 0rd1nar11y types/makes/desi.ghs nf VCB proved in servic-e
on similar application will only be considered -for this pros
curement.  Particulars ip support ¢f proven experience shall
be furpished with the offer, giving :lnter-alia, the follobimg '_ .
1nfornation in respect of each tyvpe of VCB supplxed' ; _ o -+
' ¢
- (a).Appreximate nunbers supplied as on Decembar 1983
(b} Distributior of" +b.° above' e.mgget user Railways - -’_
. specifying the names o the User and, if poasibLa #3095
_the appncatmn, elaetr_i.c loco/EHU, with . oL
ratings, ' - o R A

.('I;l B R 1) O,.S




(c) Years seen in regula:r service

(d) _Performat'ce with par ticular reference to reliable
trouble-free gervice .

1.5.17 On typical Railway appli cations where a  large number
of similar/identical VCBs dre -in service, the performance
data may, if possible, include the following statistical
information pertaj.ning to the latest one or two years sf
operation: '

- - Yumber of locomotives/mo tor coaches in service on
T the Railway syatem conce rped using the particular
type/make off VCB

- . . FNumber of failures/probl ems reported during service,
"~ attributable to any defect/failure of the VCBs -

- Fumber of incidences ofp.roblems/defects reported by
“the maintaining depots/s heds, warranpting special
attentlon/repilacement of " components beyond the
stipulated scheduled maji. ntenance/attention prescribed
by the manufacturer. ‘ :
1.5.2 Reputed GIECtrlcal eqtup-ment manui‘acturers may , h-ow:aver,
‘make offers of VCB conforming to this Spmnf:u:atz.on currently -
under design/development stagess. :
i1 - .
1.6 The VCBs offered shall toe complete with all’ parts and
‘accessories necessary for its. efficient operation. All such
parts and accessories shall bes deemed to be within the scope
. of this SPElelC&tJ.OD, whether apeczflcally mentioned or not.

-

2,0 GOVERNI‘NG SPECIFICATIO}'!S

2.1 IEC. PubYication 56 "IEC Specification for High-vo Itage
alternating Current Circuit Breakers™ shall be the gove.rning
apecification for this procurement except where modifie-d/
amended by the provisions of tthis Specification.

2.2 Other IEC, IS and BS Specifications, as relevapt, have .
been quoted in the appropriate clauses of this Specific ation
ard the provisions of such specificatiors will also ap ply
except where modlfied/amended by the prov1slons of this Spe-
cification, .

3. 0 RATINGS

3.1 ‘Nomipal operating voltage . ~ 25 kV, 50 HZ, sinagle
: phase Bc -

J.2 - Rated current : - 7600 amps. r.m.s.
3.3 Rupturing capacity at 25 KV - 250 MVA

Jh Rated duratipn of short cirv-
cuit current of 10 kA *
{reference clause 10 of IEC-
56/2) : ~ 3 seconds



{c) Years seen ip regular service

(4) Performarce with par ticular reference to reli=ble
trouble-free service .

'1.5.1 On typical Railway appli cations where 2°large numl:er
of similar/identical VCBs are -in service, the performance
data may, if possible, include the following statistical
Apformation pertalning to the latest one or two years of
operation:
. Y .
- - Yumber of locomotives/mo tor coaches in service on
s the Railway system conce rned using the particular
type/make of VCB

- . FKumber of fallures/probl ems reported during service,
* attributable to any defect/failure of the VCBS : 3

- Number of 1ncldences ofp. roblems/defects reported by
- the maintaining depots/s heds, warrapting special
attention/replacement of ' components beyénd the.
~ stipulated scheduled mai. ntenance/attention prescr::.bed
by the manufacturer. :

1.5.2 Reputed électr:.cal eqmp-'mént mapufacturers may, hewever,

malke offers of VCB conforming to this sp601flCat10!I curxrently -
under desx_gn/de\relopment stage=s, .

\ — .
1.6 " The VCBs offered shall toe complete with all’ parts and
accessories necessary for its. efficient operation. 4All such

parts and accessories shall bes deemed to be within the scope -
. of this Specification, whether specifically mentioned or mot.

-

2,0 ° GOVERNING SPECIFICATIONS
2.1 IEC Publication: 56 ®IEC Specification for High-vo 1tage
alternating Current Circuit Breakers" shall be the gove.rning
 specification for this procurement except where modifie-d/
amended by the provisions of tthis Specification.

~

2,2 ' Other IEC, IS and BS Spec1ficat10ns, asg relevant. have

been quoted in the appropriate clauses of this Specific ation
and the provisions of such specifications will also apply

except where mod:.fled/amended by the prov1s1ons of this Spe-

cification. IH

-
N

3.0 RATINGS - ‘ | Qc°

3.1 ‘Nominal operating voltaée - 'zs.kv, 50 Hz, single
phase ac -

3.2 - Rated current o - 7600 \@mbs. r.m.s.
" 3.3 Rupturing capacity at 25 kV -. 250 MVA

1.h Rated duraticn of short cir-
cuit current of 10 kA '
(reference clause 10 of IEC- _
56/2) . - 3 seconds
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3.5  Total Bréak Time (Clause 29 - Not more than 60 ms.
of 1:C-56/1) :

3.6 Rated operating sequence - C£0~5 Sec-CO
{01auae 11 of IEC-56/2) :

4,0 DIMQLSIOFS AFD HLIGHT

4.1 The cverall dimensions of the Air Blast Breaher type
DBTF 30 1 250 of Hindusthan Brown Boveri make, currently in
use, are given in R.D.5.0's sketch No.SK-EL 3703, forming
part of thig Specification, The mounting arrangement on the
roof as well as particulars of projection 2bove and below
roof are also given therein, As the VCB to be procured is
also likely to be used as replacement, it would be advanta-
geous if an offer for VCB complying with this Specification
and falling within the overall dimensions shown in Sketch M.
SK [H.-3703, is made by the tenderer. In regard to the mount-
ing arrangement also, it would be advantageous if the VCB has
an identical mounting arrangement; alterpatively, a suitable
and satisfactory adapter plate design shall be worked out and
included in the offer.

y.2 The  total weight of the Air Blast Breaker 1nc1uding
the operating mechanism and accessories is around 150 kg.
The weight of the VCB offeted including the operating mecha-
nism, accessories, etc., shall, as far as poasxble not )
exceed 150 kg. :

5.0 PRINKCIPLE .OF QPZRATION \ _ -~

5.t ° The VCB will Be used for controlling power supply to
the Loco/EMU under normal] operating conditipns as well as
for protection through tripping under abnormal conditions.

5.2 The opening and closing of main contacts of the VCB
shall take place ipn 2 high degree of vacuum. Destruction ‘
of wvacuum shall result in opening of the econtacts. -~ .

5¢3 The movement for the.opening and closing of contacts
shall ordinarily be through use of compressed air supply
available on the locngMU at pressures which may vary between
"5 kg/cm2 and 1V kg/c depending upon the type of stock,
compressor operation, etc. . N

5.4 Necessary air fllterg air drieéer, air reservoir, pressure
regulateor and such other accessorles/equipmpnts as may be
required to utilise the available compressed .air pressure

-on the loco/EMU, as above, for satisfactory operation of

the VCB under all conditions, shall be included in the offer.
In addition, & pressure switch shall also be incorporated to
ensure that in the event of failure of the pressure regulater,
the VCB shall trip if the pressure of compressed air supply
falls below the ‘designed pressure for satisfactory performance
of the VC3. The design of the pressure regulator and the
pressure switch shall be such that it will, in ns c2se, ba-
possible to close the VCB if the pressure of the incom1ng
gompressed air supply to the pressure regulator goes below

L kg/cn?.
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5.5 For the operation.of contro } ¢coils/magnet coils
connected with the operation of the VCB and forming part
of the VCB equipment, control supp-ly voltage at 110 V de
(nominalj available in the electri ¢ loco/EMU, shail te
made use of. This voltage may var:y from 70 V to 125 7.
Coils shall be so designed as to wrork entirely satisfacto-
rily throughout this voltage range . In particular, the
coils shall be so designed that ot -

(a) at the lowest voltage o= 70 V ‘the coxls will
pick up even when they sare at the maximum
. o,r.)eratlnﬂ temperature- and '

(b) maximum temperature of tthe coils shall be well
within the safe values g)ernuss:_ble for the

,  class of insulation and construction of the
coils as employed, ever when contipuously
operated at the maximum voltage of 125 V.,

Y

g, . OOHSTRUCTIONAL'FE.-.\TURES

.-

6.1  The VCB shall be of a robusts and compact construc—_

. tion smta‘ble for outdoo:wuse. p .

6.2 - The constructlon of the VCB shall be such that parts
of breaker shall easlly be accessibble Tor inspection and-
mintenance, Dust and water-proef cover .should be proV1ded
on- control and Operatlnv mechanlsm- ‘ < : .’
6.3 The component parts of the breaker shall be of simple
construction and shall be asseémbled in. such -a way that they

‘cap be connected dlrectly as far as posszble Wlth m:.m.mum
. llnkS.

6. ll The steel bellows of the VCB should be sultably
des:.gned 50 as to ensure long life.. This is necessary to .
avoid failure of the VCB due to preemature break in the
'steel bellows., A life of 20 years under normal operating
conditions is consldered to be a smtisfactorily long life
as far as the steel bellows are comcerned. Adequate safety .
factors shall ‘be provided for, in tilme design/construction/ N
materi als,tc achieve this requireme=nt. The manufacturer. Y
shall furnish the details of any speecial endurance/investi- '~'°n°
gational tests conducted by him to establlsh reliab'l.hty/ Q
long . 11fe of the gteel bellows. - -

6 5 In the present scheéme of operation of the Air Blast
Breaker, two operating coils are ussed == a closing ‘coll,

which is ghort time rated and is ensergised only for the
purpose of c¢losing, and a maintainimg coil, which is conti-
nuously energised for keeping the bmreaker in closed position. .
' Removal/failure of the control supply opens the breaker;.  The
various protective,circuits for opeming/tripping the circuit .
breaker are so arranged that ip the avent of .any abpormal
.situation, warranting tripping, the ‘maintaining coll circuit
. is de=energised. It will be prefer.able if the YCB offered
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permits similar operation so that the adaptation of the

external circuitry causes no difficulty whatscever. How-

‘ever, there is no objection to the offer of a VCB which

may have a different arrangement of operating coils for

closing, maintaining and opening of the VCB. Details
shall be clearly indicated in the offer together - with

technical partlculars of the colls.

6.6 Auxiliary contacts {Interlocks), which close/open
with the closing/opening of the VCB. will be required to
be provided as part of the equipment for use with ex-

". terpal circuits apnd operate at a nominal voltage of 110

V dc. A minimum number of six such contacts shall be
provided, of which two shall be in the ‘'close! position
and four in the 'open' position, when the VCB is in the
open position, It shall be possible for any of the con-
tacts to be converted from 'normally close' to 'normally
open' position and v1Ce»versa, if so required., '

6.6.1 Auxiliary contacts shall have the following
ratings:

- Contipuous currgrt canrytﬂg - 10 lmps dec
capacity o
- ‘Breaking capacity - 2 Apps at 220 V

dec with a cipreuit”
time constant of
‘ i not leas than
b ' I . 20 ms.

)

6.7 For maintenance work on the HI equipment of the
electric locos/EMUs, it will be necessary nrot only to
isolate the equipmerts by opening the VCB but also to
earth both the terminals of the VCB effectively. Necesg-
sary earthing terminals which will be required for this
purpose shall be incorporated in the VCB. -Besides, the
manufacturer's standard earthing switch whiéh will per-
mit the above operation, may also be included in the
offer and specifically indicated as such.

6.8 Porcelain housing suitahle for outdoor use shall
conform to IS 5621/IEC 233. The porcelain housing shall
be capable of safely withstanding all electrical " and

mechanical stresses that might be produced during the
operation of the circuit breaker under normal and short .
circuit conditions. Porcelain housing/support insulators’
used shall have adequate creepage distance.,. All ferrous
parts used shall be hot dip galvanised. :

6.9 "Connectors shall generally conform to IS 5561/BS
159. . S

6.10 The protection scheme at presert adopted for
electric locos/EMUs for protection against lightdingg
surges as well as volitage surges oeve;op1ng from Operation
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of the circuit breakers, is briefly described below:
Electric locomotives
There are two spark gaps .- ET1 on the pantograph side

and ET2 towards the equipment side of the air blast
brealier mounted on the roof, with the following settings:

Loco roof Setting Presert 100% impulsé spark over

spark gap range (mm) . setting voltage with 1/50  wave
' (mm) in XV (peax) (approx.)

ET1 © 200-250 210 200

ET2 70-125 20% 90

*¥ In some of the locomotives imported from Jaban
his setting is presently 125 mm.

Electric Multiple Units )
- N

Only onme lightning arrestor is provided having 100§

. 1npulse spark over voltage of 110 KV peak wlth 1/50 wave.

6.10.1 There ig-a likelihood that due to the faster in-

- terruption of current that may be achieved with VCB, the

over voltage arising from the tripping of the breaker mmy
substantially be higher thap what is currently being im-
posed on the equipment by use of air blast circuit brea-

ker. The VCB offered shall take care of this poasibility °

and be designed in such a manner as to limit the awitch-
ing surges to the extent to which they are pow being
experienced with air blast breakers., The Tepderer shall
furnish a Technical Yote with his offer bringing out his
comnents in this regard with particular réference to ex-
perienee on Railway systems wherc the VCB proposed by him,
has beer used. In case the Tenderer considers provision of
additional surge absorbing (RC) networks or some such
measures to reduce the extent and incidence of such surges
to accepiable levels, the same shall be included in the
offer., The Tenderer should also agree to furnish details
of the protective measures that will become addltlonally

o
c(\

necessary in the event of over voltage using this VCB rnng

Indian Railways operating conditions: exceeding substan-
tially the levels that are currently be1ng experienced..
This aspect may require studies during field trials and
comparative analysis on loco/EMUs having air blast brea-
kers and VCBs and operatinpg under identical/similar
conditions of service. All additiopal equipment required
to limit the surges or to protect the equipment in the
event of over voltages exceedipg the present lavels with
the use of air blast circuit breakers shall form part of
the offer.
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G.11 ‘Each VCB shall be provided with a pame~plate carrying
the following data, mrked in a durable manner and located
in a place such that they are visible and legiblle when the
breaker is installed: -~ ‘

. total weight’

the manufacturer's name a'nci' trad.e' mark
type, designation and serial‘nu'mber
rated wvoltage ‘
rated current~

rated short circuit breakiﬁg ;:urrent
rated short timez' t';-urrent and durétion
rated :i.x;zsu’latio:; level

rated operating-sequence

‘control éuppiy voltage |

governing specification  ~ . ' .

year and nonth of rpénufacture

Climatic & environmental conditions

rainfall

CLIMATIC, ENVIRONMEFLAL AND OPERATIRG CONDITIONS |

-

Temperature = = Normal ambient tempeerature may
vary from O to 55°C inside the
loco/EMU. The exposed parts
mounted on tile roof of the loco/

. EMU may be subjected to tempe-
.ratures as high as 7000.

Humidi ty K - . 100,’; saturation during rainy
) seagon. - . - .

Average annual.

1750 tp 62_50‘mm

~

Fumber of rainy - May be ag high as 120 days
days per anpum . ‘ . )

- Rumber of thunder- . May ‘bej;- as high as 85 days

storm days per. annum

Number of duststorm May be as high as 35 days'

.days per annum -

~

_ Wind pregsure - May'be as high as 200 kg/e?

Altitude - Fot exceeding 1000 mwetres above mean
sea level
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Fote: The locomotives/EMUs operat e for lorg distances along
sea coast and in dusty atmo spheric conditions and the
VCBs shall be adequately de-signed for this duty.

7ol Operating conditions

7.2.,1 The breaker will be requiread to ‘open and clese about
20 times every day on No Load. Tihe total number of such
operations per annum may be taken as 6000,

Besides, the breéaker will have to trip to clear the faults
.due to abnormality in the loco/mo tor coach equipments.
There may be occasions for the br eaker to -close and open on
fault during trouble-shooting. T he estlmate of pumber .of
such occasions of opening on load /fault can be taken to be
1000 per annum. In some of these operations, the tripping
may not necessarily-be due to fau.lt conditions but due to
spurious acticn of the protective circuits. Lo '

The number of instances where @ d.ead short may have to be
cleared by the breaker is not e"xp~ected to exceed about 2 per

‘anpum and the level of short circuit€ to be clea.red in such
conditions miay be -about 125 MVA - .

7¢2.2 VCB my be used on d1fferen t types of locos/EMUs - in
service/to be tonstructed for ope ration on Indian Railways,
The maximum continuous rated curr-ents corresponding to con-
tinuous rated output of the tract ioh equipments used on the
mdost powerful series of locos/EMUs are expected to be as
unders: :

-

- Loco application : - 300 AL

-

~ + EMU applicatior = -.- 60 A.
7+2.3 Overhead equipment (catemary) supply'c-onditions

- Voltage _ - F¥ominal 25 kV ac single
- " phase, variation 19 kV
to 27.5 kV.
Occasional maximam 30 kV
Occasional mipnimam 17. 5 kv

- Frequency : - Nomna.l 50 Hz .
' : Variation + 3%(48.5 - 51 .5 Hz)
N

The ratings of the single pole tr ack feeder circuit breakers (\
1nstalled at the sub-stations are given below: Q?D
<

- Rated current - _ - - 1250 A
- Rated short circuit '
breaking current - 12.5 KA
T - Rkated short cirecuit . -
making current . _— 31 .9 KA (peak) _
- Rated short time current- 12.5 KA for 3 seconds‘
.~ . Rated breaking capac1'|:y ‘ . : -
at 27.5 KV - 340 MVA

- Total break time - " Not more than 60 ms.-

c
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It is necessary, for proper co-ordination, that for any
fault on the loco/EMU, the VCB provided on the Doco/EMU
trips-in preference to the breaker provided at #raction
sub=stationr. How this féature will be achieved may be
indicated in the offer.

7.2.4 The aquipment and its mounting arrangemen® shall
be of robust design for traction duty 2and shall withstand
satisfactorily the vibrations and shocks normalBHy encoun-
tered in service as indicated below: '

- Maximuam vertical acceleration .- . F t.0¢g
- ‘Maximum longit.udinal acceleration = + 3.0 g
- Maximum transverse acceleration - +3.0¢g

_(‘g' b'eing acceleration due to gravity).

7«2+5 Apart from expectations of improved reliability,
one of the primary considerations that has govexrned the
present proposal to go in for VCB is the expect:ation
that it will require considerably reduced maint-enance
effort and expenditure, The manufacturer shall clearly
indicate. the followa.ng in his offer:

i) Items to be inspected {visually /checiced) “periodi-
cally, including the frequency of such in.spections

ii} Measurements to be recorded on cemponents .as well
as operating parametera like clearances, pick-up °
voltages, wear and. such other measurable quanti-
ties, original and copdemning limits and the pe-
riodicity of such checks

iii} The estimated lives of the critical compe nernts
under the conditions of operation should 'be spe-
cified. This shpll preferably be given wmnder two
headings: - '

a) Componentis subjected' to normal wear aned tear
which require to be renewed/replaced pseriodi-
cally for satisfactory performarce; and

b) Components which may be subjected to f=atigue,
-which, based on experience, MYy require timely
replacement to forestall failure in se rvice,

The lists may be separately made out indi cating
itemwise expectation of 1life for both (a) and (b)
above and furnlahed with the offer.
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"7.2.5.1 The inspection and overall scheglr'uleﬁ'cu:r'rently
followed.by the Indian Railways are given below:
Zlectric locomotives
- Fortnightly inspection
- 3'-lo;rzth1y' Inspection (1A)
- Two Monthly Inspectio;: (IB)
- ’ Four uonthl& Inspection (IC)
- Annual OlVerhaul (AOH)

- - Intermediate Overhaul (IOH;
‘ (3 yearly)

- : Perlodlcal Overhaul {POH)
' (6 yearly) . T

Electric Miltiple Units

- Fq:'{:nigh'tly Inspectiop :
- Monthly Inspection
- Annual Overhaul '

Details of inspection/checks and maintenance attenfzion/
replacements required to be carried out on the WCBs during
the above programmed inspection/cverhaul s¢hedul_es of
locos/EFUs shall be furnished with the offer.

8.0 . INSPECTION AND TES’I‘ING

5.1 The inspection _of‘ the VCBs will be carriied out
by an authorised representative of -the Irdian Railways
to be designated at the time of contract.

8.2 = The ibspection will extend to the following areas:

- " Visual inspection and check of the varfious compo-
nents, sub-a2sgsemblies, assemblies and Completed (EJ
equipment at various stages of manufac®ure so as
to ensure conformance to the mapufactumer's:

7p

specifications 2nd drawings. ) X
- Tests to be done on the completed eqlupment to
- establish compl.lance with th:.a Speclflcatlon.
843 The type tests and the routine tests to be carrled

out on the equ:.pments, as part of the ahove inspection, are.
given below. Irrespective of the equi pment beling a standard/
proven item of the manufacturer for which tybe tests have
already been conducted and the test results afe available,
the type tests shall, nevertheless, be repeated for the pro-
‘curement against this Contract. : o
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8.4 The type tests may, at the discretion of the
purchaser, be carried ouf on one or sore of the follow-

ing equipnents even thou*h they conform to a standard

basic design:

- equipnment completely manufactured at the manu-
facturer's works overseas

- eguipmert assembled in India using CKD

- equipment indigenised by the Indian manufactu-
rer (stages/indigenisation levels at which the -
type ftests will require to be carried out,will
be settled mutvally between the Indian manufac—
turer and the Railways, in consultation with,
the collaborator)

5.5 The Inspecting.Officer pominated shall invariably
witness all the Type Tests. The routine tests on series
supplies my be carried out by the manufacturer and wit-
nessing of such tests may be mutually settled between the
nanufacturerfsuppller and the 1n3pect1ng anthority at the
apprepriate stage. :

9.0 TYPE TESTS

. ! o .

A broad ocutline of the Type Tests proposed is
given below. The detailed test programme will be re-
guired to be finalised by the supplier with Research -
Designs & Standards Organisation of the Indian Rail-
ways after placement of the contract.

9.1 Mechanical Endurance Test

This test shall be conducted in accordance with
IEC 56 with the modification that the number of opera-
tions shall be 30,000 {(thirty thousands) instead of 1000
specified ir the IEC. During the first 10,000 operations
lubrication if apy, in accordance with the manufacturer's
instructions but po mechanical adjustment shall be per-
mitted. For the next 20,000 operations, replacement of
parts as per manufacturer's recommendatiopns may be permi-
tted in addition to lubrication. After the test, ~all
parts including contacts, shall be in good condition and
the VCD shall continue to open/close satisfactorily. The
manufacturer shall indicate the parts that would require
replacement during the mechanical endurance test after
10,000 operations togesther with the periodicity for re-
placement of these parts, along with the tepder. The data
of the manufacturer in this regard shall be consistent
with the recommendations to be made by him for normal
maintenance with reference to requirements specified in
Clanse 7.2 above. .

. 9.2 Temperature rise test on main and Auxiliary Circuits;_

The, temperature rise test on main circuit apd
auxiliary Clrcuit like closing, maintaining and trip

coils, auxiliary contacts etc., shall be carried out

as per IEC 56, Resistance of main circuit shall also
be measured and recorded aa per IEC,
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The temperature rise of parté shall not exceed the

following values when the circuit breaker is carrying 1ts
rated current contiruously:

0 . .' D
- a} Copper contacts - 35 °C
b) Terminals of circuit breaker to be
conrected to external conductors o
by bolts - - 407 ¢C
>
c) Metal parts in contact with . S
- insulators ' ' - P 457°C .
d) Auxiliary contacts : - . 30°C

9.3 Temperature rise test on Control Coils

" The teﬁperatﬁre rise-of coils rated for continuous
duty at 125 V dc measured by resistapce method. shall not.

.exceed the values specified below for various classes of
1Dsulatlon.

- . For class F insulation = ?Oéc
- For class H'insulatioq L - B 80°¢
\ . » B ‘l
9.4 Impulse Voltage test : g

The VCB shall successfully’ withstand 250 kV (peak)
impulse voltapge tests with- 1mpulse of 1: 2/50 micro second )
wave shape. :

9.5  Power Frequency Voltage (dry) test

The VCB shall successfully withstand 1&5 Ky (rms)
power frequency voltage for one minute.

19.6 Power frequency voltage (wet) test

The VCB shall successfully wdthstand 105 KV (rms)
power frequency voltage for one ‘minute.

- o e
we OO

9.7. Dielectric test on auxiliary and Control Circuits o

Auxiliary ard control cirguits of the VCB shall A\
successfully withstand 2 kV (rms) power frequency voltage
for one minute. . )

9.8 Short CerUIt Making & Breaking Capacity Tests

. These tests shall be carried out as per IEC 56 at a
'recovery voltage of not less than 25.0 kV. ,
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9.9 Short Time Current Test

This test shall be carried out as per 1EC 56. The
short time current shall not be less than 10 KA for a pe-
riod of 3 secords.

.10 Tests to withstand vibration and shock

: These tests shall be carried out in accordance with
clause 16 of IEC 77 (1968}, :

9.11ﬁ The test reports/certificates from manufacturers for
auxiliary contacts, limit swich, iwnsulators, etc., carried
out as per .relevant IEC or I3 shall also be submitted to
the Inspecting ~uathority. |

10,0  ROUTINE T3STS

10,1 Power Frequéncy Voltage (Dry) test

The VCB shall successfully withstand 105 ' (rms)
power frequency voltage for one minvute,

10.2 Diclectrioc test on Auxiliary and Control Circuits
. » . , -
"Auxiliary and control circuits of:the VCB shall
successfully withstand 2 kV (rms) power frequency voltage
for one rinute, -

10.3  MNeasurement of resistance of main circuit

_ " The resistance of the main circuit measured ir the
closed position of VCB shall not exceed 1.2 times the mea-
sured resistance of the prototype breaker.

10.4  Mechanical operating test #ith air pressure

This test requires 20 closing and 20 opening opera-
tions to be satisfactorily carried out each at the maxjwum,
mipimim and at rated control supply voltages. Time interval
between successive closing operatlons shall be 30 seconds
{(maximmum). -During this test, the incoming 2ir pressare may
be varied between the limits of 5-11 kg/cw® prescribed in
clause 5.3 above to ensure. that the operation is satisfactory
at any air pressure over this rapge.- Further, the feature
that the breaker will not close/oparate if  the cimcaondngair
pressurc goes below 4 kg/em™ as stipulated in clause 5.4
above, will alsoc be verified. -

"10.5 Manual closing and tripping operation test

Twenty manyal closing and tripping operations shall
be carried out to ensure satisfactory operation.
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i1, TOOLS _GAUGES & lEaTIWG IRSTRUX NTS/KITS

11.1 The' Tendeger shall 1ist out the Sp&Clal tools, gauges
apd tesiing instruments/kits which will.be required for
inspection, adj:ustment and maintenance of the VCB. Any.
special testing kit which may be required for periodically
checking the copdition of the'vacuum in the VCHB may also be
1nc1uded in such a 115t along w;th the offer.

11.1.1 Individual prices for the items included in the above
list should alsc be furnished,

11,1, 2 The exact quantities/items of tools, gauges and test-
1ng 1nstruments/k1ts to be procured initially,will be decided
at the time of the contract for the VCBs based on the above
price 1lst.

12.0 SPARES

- 2.1 A complete 113t of sPare parts recommended for

a) replacements due to normal wear and tearj and T

b) emergency replacementa for any breakages, damages,_
etc., LI . ,

shall be made out and an itemwise priced offer for such ‘a

1i st submitted along with the offer for the VCBs., The quan- -

tities recommended to be purchased by the Indian Railways

to cover the requirements for five years for the total quan-
tities of VCBs covered by the tender enquiry, should also be
"indicated in such a list.

13.0 OPERATING AKED MAINTEFANCE MANUAL
13.1 Operating and Maintenance Manual coniainihg'essentiai
technical information for underatanding the operation of the
VC3 as well as for carrying out inspection, maintepmance and

overhaul will be required to be supplied as part of the first -

lot of the VCBs. The Manual shall be ir English and 6 sets
of such Mapuals shall be supplied. No separate price for
these Manuals shall be quoted and the supply of the six scts
will be treated as part of and included in the supply of the
VCBs. The supplier may follow his standard practices in re-
gard to the preparation of such a Manual, but the follow1ng
. information 5hou1d be necessarily 1nc1uded.

and overall dimensionsg;
ii) Explanation for operation; o s

iii) , Diagrams .of pneumatic and electrical conrections in-
: cluding connections of the Auxiliary contacts;

iv) = Drawipgs of wearing components indicating deslgned
dimensions and their wear llmits; :

N

i) General assembly drawing including mounting details ng

Q
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-

v) Detailed instructions for inspecfion; maintenance
and overhaul in the marner called for in clause
7.2.5.1 above; :

£

vij Dimensional drawings and key drawings of such other
componerts and parts which will be required for
proper appreciation of-the functioning of the VCB;

viij A spare parts -list with reference numbers. This may
also include items.which may be required only in
emergencies such as breakages, damagea, etc.

The Manual, as above, in draft form should first be got
approved by the Research Designs and Standards Ofganisation
of the Indlan Railways-in the course of the contract and
thereafter the required humber of icopies supplied along with
the VCLS. :

14.0 TECHNICAL COLLABORATION & IFDIGERISATION

4.1 Progressive indigenisation of the VCBs covered by

‘this Specification is contemplated, as will he seen from
clause 1.3 of this Specification. Design calculations,
detailed manufacturing processes and all relevant infor-.
mation pertaining to tramnsfer of technical knowhow in this
regard will be carried out in such' a manner between the o
overseas mapnufacturer and the Indian manufacturer as to - -
ensure. that the indigenous content of the VCBs made 1inm

India increases progressively and rapidly without sacrifi-

cing quality and reliability. Research Designs and Standards
Organisation of the Indian Railways dare to be associated at
various stages of indigenisation so as to take into account
service experience while attempting progressive indigenisation.

14.2 The information exchanged between the overseas manu- -~
facturer ard the Indian manufacturer is not ordinarily re-
quired to be passed on to the Indian Railways. However, the
authorised representatives of the Indian Railways shall have
access to the above information at the manufacturer's works
overseas or the manufacturer's works/Design offices in India
whenever it becomes necessary for the purpose of inspection
and- acceptance of the product at the manufacturer's works or
for the purpose of analysis/investigation for overcoming
difficulties and problems and for improving performancc
rellablllty in service,

15, TRAINIFG_OF I¥DIAE RAILWAY ERGIKEERS

15,1 The offer shall include traiping for two Engineers of -
Indian Railways to be arranged free of cost at the manufac-
turcr's works overseag and at the maintenance depots/work-
shops op Railway .systems, where electrlc locos and EMUs
.employing similar/identical VCBs are in operatior. The total
duration of training for each Englneer will be 12 weeks of
which approximately & weeks will be spent at the’ Manufacturer" s
works ang & weeks op the Railway system/s. The to and fro
travel from India to the country of manufacture will be borbe
by the Indian Railways. Other details will be settled at the .
time of contract. :
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1 6. ““I .i.mfe_‘l

16,1 The tenderer shall offer the marliest deliveries.
pessible. He shall ipdicate in his offer a preogrnTrs= farp
establishing series manufacture in India. The desizired:
deliveries are irndicated below, reckoned from the ®ate of
placenent of the cortract:

1) Protﬁat}'pe Vi3 to be put up for ipspection
' and testirng 4 months
ii) Supply of VCBs £o be complated by the :
Overseas manufacturer - &3 months
L ididg Prototype VOB to be ﬂut up for inspection
.at the Indiap manufacturer's works usnlg
CKD components : 18 months
iv Frogramme for subsequert manufacture in To be set-
India and delivery of series supplies?® tded inp

. : - due course
: e S ..v deiring exe-
o R o . eution of |
: ' IR - the contract
depending
= .. uppon the _
\ ' ' - ‘ - stages and
: . ‘ - ' extent of
imdigenisa-
- tdon
. DXrogramme.

17. WARRAVTY o - L
17.4 All VCBs supplied agalnst this contract 1rr-espect1ve

of origin (imported or indigenous) shall be guaransteed for
~troutle-~free and fully satisfactory performance for @ period
of 36 morths from the date of supply or 18 months aFrom the
cate of commissioning on the loco/EMU, whichever is earlier.
Details of. the warranty clause, the extent of respmonsibility
or the part of the supplier apd other relevant aspects will

be ircluded in the contract. The tenderer may furm:.sh his -

detailed terms in tms regard in his offer.

18,  SERVICE TRIALS ' . .

18,1 The ipitial lot of VCHs supplied against the contract%

irrespective of thie origin (imported or indigenous.} will be
~tried out on the variocus 2o nal Railways of the Ind.iap Rail~
" wavs on locos/EMUs so as to gain field experierce under
differert epvironmental and operatlng conditians, ~.The ten-
derer shall make necessary arrangements for close monitorirg
©f “the performance of the VGBaon service trialsby - ‘periodical
visits to the sheds/depots concerned for -observati ons. ‘
Arrapgements may alse b¥ made for emergency/standiey  spare
parts to be Kept in India to meet exigencies warr-anting
replacemert so @3 to keep the VCBs ip service witlmout unduly

~
N\
<
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long interruptions., Such spares will be in addition to
the spares to be procured by Tndian Rail-ways against the
offer to be made in terms of clause 12.1 above,

18.2 - Technical guidance and assistance for proper ope-
ration and maintenarce, trouble-shooting, investigations
ard generally all asgpects of techpical l-laison that may
be required during the initial serV:Lce trial period,shall
also be organised.

'l. . .
19. . DATA TO BE FURNISHED ALOFG WITH -THT TEFKDER OFFTR

19,1 The special technical data to be Furnished by the
tenderer along with his offer has been imndicated at va-
rious places in the preceeding clauses ofX this Specifi-
cation. These are listed out again for xonvenience of
reference at Annexure A. Further, the following should
also form a part of the tender offer: ‘

i) g Ueheral assembly draw:ng 1ncluding mounting.
details and overall: _climgnsio_ns_, )

ii) "Explanation for operation,

ij.i) : Diagra!ns for pneumatlc and- ele¢tr1cal cormect:l.ona .
: :anlud.lng connectlons of the aun_lla.ry contacts. -

19 2 Certaln operating requlrements anad ratings have
been specified for the VCB in this Specification. The-
tenderer shall indicate separately in hisz offer the,
parameters/values of the VCH offered vis -a-vis the va].ues
spec1f1ed. ’

19.3 The details of -prices, delivery t erms of the V(CBs,
spare parts, tools, etc., may be furnish-ed in one place
for ready reference. ¢ : -
19.4 The proposed method of .indigenisation, transfer of
technical knowhow and matters connected therewith may also
be indicated separately for ready referemce.

19.5 A statement indicating clausewise comments on this
. Specification should 2ccompany the offer . In particular,
clear ‘acceptance should be conveyed whereever the tenderer
ful].y accepts the requirements indicated . ' Where tlLere is
any deviation or an alternative proposalg, the same shall
be indicated clearly agairst the clause concerned.

19,5.1 At the end of this statement, the tenderer may add
any further comments or observatlons which he wx.shea to
make on this Specification,

19.6 ‘A list of additional technical information/data which

" the Indian Railways.would like to have for evaluatior of the. .

- @ffer: is at Apnexure B. The tenderer may, to the extent
possiule, furﬁlsh this 1ﬁformdt10n. .

—— N

e
E




18,

AFNEXURE 'A°

SPECTIAL TECHNICAL DATA .TO BE

FURNISHED BY THE

A}'“ACTURVR ALO‘b'WITH THT TEVDER OFFER

-=:0005~-

Details of proven design

{b) Previous service experience

2. “Mounting -Arrangement - - ... -
" Adapter plate design, if any
s TS R Details-of aCcessofies
b Reliability aspects of steel PR
o bellows .
5. Afrangemenﬁvof operating coils
6. , Barthing switch detéilé
e " Téchpical Note on surge absorb-

ing networks )

8. Co-ordination with sub-station’
breaker '
9. {a) xpected life of components

(b) Details of maintenance attention.-

required during programmued.
inspection/overhaul 'schedules

10. 1ist of parts requiring replace-

. ment after 10,000 operations apd

_their periodicity of replacement:

a

" Clause reference of
. Specification

5

b4

6.5
6.7

6.10.5
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AFNEXURE 'B'

ADDITIONAL TECHEICAL IhFORﬁ“WIOL

5. Pescriotion ‘ ) Urit of
No. scriptlo Me asurement
A  RBRATING

T+ Number of interruptors in series - No.

2. ¥nsulation level of circuit breaker

i) Cne minute dry and wet power frequency

voltage withstand o _ . kV(rms)

ii)- Impulse voltage withstand, 1.2/50 micro- .
second’ wave . K kV{peak)
3. itated short cifcqit making current - -;_ : KA(peakf

4. Breaking capacity

v i) Maximum breaking capacity {test certi- .-
ficate to be furnisbed) MVA

ii) Rated breaklng capa01ty at a recovery
voltage of 25 kV _ MV\

B CONSTRUCTIONAL FEATURES

5« Type of main contacts
6. Type of vacuum bottle

7. Méthod of voltage grading adopted (if more
han ore interruptor is used in series}.

8. If capacitance grading is used, state the
value of capacitance and its rated voltage.

9. Degree of vacuum in the bottle.

10,Haterial of. contacts (1nclnding chemical
composition)

i) Main contacts
ii) Arcing contacts, if any

11, bhnlmum air clearance between live parts
and earth.
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13.

14,

'.15.

. 16.

174

20.

O“ERATIHG PARTICUEARS

Operning time from the lnstant of trlp
coil everglsatlon

1) with no current

ii} at rated. current of 600 A

‘iii)at rated. breaking current of 10 XA

Arcing time
i) at'ratedVOUfrent ofj600 A

ii) at rated breaklng current of 10 KA

Total interrUpting time from the 1nstant
of trip roil energlsation to the flnal .

.extlnctlon of arc

i) at the rated current of 600 A
ii) at the rated breaking current of 10 KA

Maklng time from the 1nstant of clos;ng
coil energlsatlon

Mipirum time-interval between succe331ve‘
operatlous at 600 A.

4

Minimum number of operations without replace-
mept of vacuum bottle

i) at'the*rated_breaking'current of 10 K&
ii) at a breaking current of 8 KA '
iii) at a breaking current of 6 XA

iv) at a bréakipg puf;entfof i KA

. v) at the normsal rated current of 600 A -

.18;

a) The level at which chopping occurs whi le
breaking magnetising current at a
recovery voltage of 25.0 kv

b) The expected peak restriking voltage .
transient durlng the above

ms
ms

ms

ms

ms

" ms.

kv,

‘'seconds
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20,

OTHER TECHNICAL PARTICULARS

-

Porcelain housings

o i)

.21,

i) Maker's name

ii) Governing specification

iii} Rated voltage

iv} Rated current

o f ]

v) ¥et one minute power frequency
voltage withstand

vi j Impulse voltage withstand 1.2/50
micro~second wave

vii} Creepage distance (tetal)

Connectors
Size and details of the external
power and auxiliary connectors
(sultable for external wirlng)

ii)

Size and details of the auxlliary anc

power cable connectors (Lnternal
wiring).

21

- kV

kV (rms}

kV (peék)

Oscillographic recordings of the surges, 'wiithout t he
RC network arising due to the closing/openiing of the

circuit breaker on

(a) load; and (b) fault as

measured on the ac electrified systems wheme the
breaker has been supplied for rolling stoeclkk application

preferably for 3 MW/5 MW loco, .

P

22, Same as item 21 but with‘RC network.,

- o e e W mm

- e e e o e W
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Telex : 0535 -2424 RDSO -IN
Fax :91-0522-458500
Telephone : 454657 & 451200 3.0 Government of India - Ministry of Railways
Telegram : ‘RAILMANAK”, Lucknow wema Research, Designs & Standards
¢-mail : edse@lwl.vsnl.net.in T Organization. LUCKNQOW - 226011

No. EL/3.2.61 | Dated: 01.07.99
CIHNEF ELECTRICAL ENGINEER,

Northern Railway, Baroda House, New Dethi-110 001
Eastern Railway, Fairlie Place, Calcutta-700 001

South Eastern Railway, Garden Reach, Calcutta-700 042

{ ‘entral Railway, Mumbai CST-400 001

Western Railway, Churchgate, Mumbai-400 020

Southern Railway, Park Town, Chennai-600 003

Suuth Central Railway, Rail Nilayam, Secunrderabad-500 071
tieneral Manager (Elect ), C.L.W., Chittaranjan-713 331
Integral Coach Factory. Perambur. Chennai-600 028

Sub :- Amendment to Technical Specification for Vacuum
Circuit Breaker for AC Traction Vehicle.

Ref:- RDSO Spec. No. E-2/05/84 of Jan.”1984.

The following clauses of the above RDSO specification under reference have
been modified as follows :-

Cl. 21 Read |EC Publication 56 (_1987) in place of IEC Publicalion 50.
ClL 3.5 Read IEC:56 (1987) in place of IEC:56-!
CL 36 Read IEC:56 (1987) in place of IEC:56-2
ClL 6.8 Read 1S:5621 (1980) /1EC:233 (1974) in place of 18:5621 /
TIEC:233 o
Cl. 6.9 Read 1S:5561 {1970}/ BS: 159 in place of 1S:556] / BS:159 ¢8°
A\
CL98 Read 1EC:56 (1987) in place of IEC: 56 v
¢
ClL. 9.9 Read 1EC:56 (1987) in place of [EC:56 ‘ '
S eveile
( Siva Rim )
Encl: Nil. for Director General (Elect.)
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