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J S S The spacification Covers Tng d2s190. nafL Ao~
ture, btesting and supply 2T S111T00 Donvervar aﬁ_;;m?ii
for 25 KV, BG, 92, EMids moftop oDachn@s o D8 Z9l.T 3T LLr
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a single sheet stesl cubisl=.

1.1.2. The convertor I3 0 D2 compl
following associatad compensnis unl’

;Y Sheet =tesl rcubicle interchangsabls with fths

!

i L L

axisting cubicles in ssrvice, therefors, moudi-
ings dimensions must be as p=2r ICF drasing
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i ii} Dlades complete with heat sinks ang 910902
. damping nat—work Againsy intarnal 5w1th,gxp
. voltage surgs2s. |
f iiiY AC and d- bus-bars far malin Tracs Lon and
/ auxiliary LT supply for compra2ss0r.
iv) Farthing rapacitor unifts for main traction
convartor and auxiliary conveartor.
v) R.C damping units o be proviosd AL ifpud and
outout convartor.
vi} Semi-conductor ‘W:Eh and ovar current praz ;ﬂmﬂ
vil) Signalling ciroild compleba af 1 £H 3125,
relays,wiring,micro switches, fTrip fiis0s, Lamp [LT.
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SUBJECT: SPECIFICATION FOR { e Bevaiiaated
; COMVERTERS OF BB, AC EMUs | PABE :2 OF 58

: MOTOR CBACHES

viii) Cooling systsm complete wlth blower mator, blnmer,'

cooling duct protection against ventilation failure.

-~

ix) YWoltages limiter far Aduxiliary convertor.

«} Luge, bus-—bar insulators, flexible connections,

insulation shessts, nuts, bolis,washsrs, door locking
arrangement e2fc, Yto meet tne actual requ1rement§ why

convertor assesmbly.

1.1.5. Tha Schedule of items to be supplisd for tha
complete convertor ars indicated in various categories
mentioned in the standard form on tender. This isintena-
ad only for itemising &the equzpment fortendering pur-

. poses and it is upto.the tenderer to give the deteails

specification and a list of accessories to make tha
convertor assembly offersd complete and suitable for

installation and commissioning. If any other
items/equipment which have not been included in th e
list, are considered necessary by the tnderer the Yten—
derer shall make a special mention of this in the offer
and details specification advised in the offer.

TECHNICAL SPECIFICATION
2.0. GENERAL REQUIREMENTS:

The tesnder shall take into comsideration the
following factors in developing a syitable design {0
mest the specification reguiremants:

2.1, The sagquipment being maunted on the Railway
coach shall withstand the vibration and shock incidental

to Railway Transportation Sarvice and specifisad 1in
Clause J3.1.35 of 15:7788.

PREPARED BY
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Rainfall

Atmosphere

Coastal area

b gy ik

L INTEBRAL COACH FALTORY, MADRAS-3B. L-ICF/ELEB/071
: I REV.ND. A
v SUBJECT: SPECIFICATION FOUR
: CONVERTERS DF BG, ﬁC EMUs
E MOTOR COACHES
\ ________________________________________________________
2l The offsared equlpment shall be suitabi=2
thae climatic Environmental and Service Conditions
given belowis |
Ma i i mum ' Under Sun ' ' 70 deg. L -
tamperaturs Ungder Shads2 50 deg. O
(atmospheric? Inside HT | 55 deg. U
Minimum O deg. L
Humidity 23 to lﬁbﬂidaring
raining s2ason
Refarsnce meient - 47 deg. C
site conditions Ingside HT : 55 deg. O
Compartment
Humidity LUpto 0%

Altitude _ 160 m
- - 3bove mean
s8a3 lavel

Very Heavy in cartain arsas.
cancentratimn.1n*air,m§y“reath:a

The equzpment shall be dea1gned to
HOPK 10 coastal area in humidlity
and salt laden and corrosive
atmosphers. Tns maximum valuss of
the condition will be as under:

vy o gl
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1. Maximum pH value 8.9
<. bBulphate i 7 mg/flitre
A Maximum-conter~ bmg/litre
tration of
Lhlorine.
4. Maximum conduc-— 130 micro
Fivity Sismens/HM

Vibration &% Shocks : As per IEC 411 or IS: 7788

YR The Dbasic featurEQ of 23.0 KV, ac, -5ingle
phase, J0 Hz system are as follows: -

Ganaral | ' 25.0 KV,is the nominal voltage af
| ' the aystem

Supply Voltage :19.0“kv to 27.5 kv J0.0kv{rms?
variation. with accasional max.
instantaneous -

minimum = 17 .5kvirms)

Variation in frequency: +/- Y% {49.5 to 51.9 Hz)

The voltage is subjected to wide fluctuation which are
inherant iIin any fraction system. The itraction sub-
gtations are provided with 12.35 MVQK”O MV, 132 KV/Z29 KV

single phase transformers. As per supply condivion,
average power factor is not %o be less than P0U, failing

which hsavy penaltiss are zmgased indian Rallwaya are

also vwonsidering the 2 x 25 KV HT system for traction
power supRly. ' |

g, The modular construction of convertor shall be
simple in construction for eaﬁy altsration/replacament
in service. o N ' '
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SUBJECT: SPECIFICATION FOR
CONVERTERS OF BG, AC EMus
MOTOR COACHES
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2.0 a5 the sguipmant is to be mounted on under-

ale n

spame of Motor Coach of BB, AC EMUs, it shall De made

Hose praoof conforming %o IP-5S(axcept for louvers for
air outletd to withstand rain and heavy brake block
dust. Under no circumstances sater shall reaach Semi-
—onductor devices or any part alactrically energised.

2eba The diécharge of preheated cooling air inside
the cubicle after cooling sami-conductor devices is NOF
acceptable, since, lot af dust will —ollect inside ©the

rubicle.

2.7 The equipment will be exposed to flying bal-
1agt from the track on the run and hence shall be suva-
hility guarded to prevent damage.

2.B. The equipment shall be designad tn bhe safe for
holting on the underframe any accidental loosening of
workingout of the bolts of falling out of the bolts or

falling of the component of the equipment. 1%t shall also
ha ansured that fitting or dismantling of the - aguipment
from the coach underframe shall be as the same time b2
made =asy and not made cumbersoms betwaen racks and

cubicle as well as cubicle and coach body.

2.9 SPEC IALREQUIREMENT

The offered rectifier cubicle must be inter—

changeable with the exisfting cubicles in sarvics thare-

fore, mounting dimensions must De as per ICF drawing

No. ICF/SK 7—1-068 alteration latest. In case Ine nffarad

squipment  is smaller in size necessary frame work shall

be provided %to mest fhis requirement. The mounting
arrangement of rectifier cubicle ia shown n ICF  drawing

No EMU/M/@—-0~-D01 for information.
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\ ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
3.0 DATA OF EXISTING EQUIPMENT
J.1 The relesvant ratings/operating parameters of

gome of the important associated aquipment which a2re not
included 1n the scope of supply ares given below:—

T S SURGE ARRESTOR DN THE PRIMARY WINDING~LA

“m““%

Nominal system voltage 23 KV rmg, 30 hz +/— 3%
Continuous operating 335 KV rms
Voltage capability '

Normal discharge currant _ FIQ'HR(B/10 MICTrO »avs !

MAax 1 mum diﬁchérge voltage at |
nominal discharge current 85 KV (peak)

Powear fragquency voltage
withstand for arrsstor ' "

insulation. 105 KV {(rms)

Standard lighfening impulsse
voltage withstand for
arrestor insulation. ”SO'VV{peak)

Jelols AIR BLAST CIRDUIT'BREﬁKER'

Make | Brown Boveri
Typa | | DBTF Air Blast
Dperét@ng Fime | - - BO m.ses.

Recommendsd tripping | o
time for rectifier design 100 mi1lli secs.

A¢ZKMAEZ,

L
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Setting of overload relay

Transformanr
Manutacturer
Typa of :aalxng
YA

Currant

Input voltage.
Voltags ratio
Auxiliary 1
Auxiliary

Maximum no—load

Secondary voltage a¥¢

AEI/HEIL/BHEL

OFB

1000

Winding LM S o

CHY 40

L\ 1280

Atie 1 29

I « 2 euls.

25 KV, i—-Phase
S HzZ
'”5000/78“
26V

141V

860G Vrms.

27.5 KV line voltage

at last tap.

Percentage impedance

- LI

voltage a% rated 5e:andary _

current of 1420 Amps.

Magnetising current

9. b%

= v

-
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3.1.5 MAIN SMOOTHING REACTORS.

ihe aufput of convertor is fed to main smoothing reac-

tor which consists of two windings. Each winding 1S
rated for &40 A Lo feed two traction motors. The fech.

data of smoothing reactor is given belowi-
Make - M/s. BHEL
Reactance at 63A,50 Hz  (3.04&

Total inductance at IEBbQ
(&40 per coil, & coils in
para parallel) - 1 ..5mH

dc resistance at 75 deg. L 3. 004 ohm,
with two windings in

saturated condition the value af inductance may
be assumed as 25% of value at rated currenz.

T.1.46 ADRDITIONAL SMODTHING REALTOR

In  addition to main smoothing reactar each tracrtion
motor has besn provided with additfanal smoothing ra2ac—
tor of —.4895 mH, 00,0023 ohm value in service to resduce
current nipple content to traction motor. Under staurat—
ad condition 25% inductance may ‘Be assumed.

J.1.7. TRACTION MOTOR,

At present M/is.BHEL traction motors vtyps 2593 BX has
been pirovided on motor coaches. Some of the motor coach—
es are provided with M/s. Hitacj, Fuji make Eraction
motors.. The reduced current sstting of accelerating
relay for all the ftype 9of motor coaches is the same at
srasent. The technical data of traction motors are given
bhelops~
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Mak 2 - M/s.BHEL M/s. Hitachi Fiwji
Typsa (253 BX/4&601 AZ EFZ0 — H&O CBHBR 123 ZY
Moftors 1n _ _
narallel 4 4 4
Continuous o .
rating 835 V, Z40A/ S70V, I05A, | BI8Y, 42094

1

1260 rpm

One hour 535V, IBOA,

170 rpm.

570V, I80A, 535V, 44358,
rating 1182 rpm 1340 rpm. 1120 rpm.
Motor Resistancse at 110 deg. U
Armaturas  0.0247 ohm 3. 9276 ohm 0.0141 ohm
Mainn fiasld ©.137 ohm D.0292 ohm G.Q177 onm
Commutator I
field G.132 ohm 0.0197 ohm Q.23115 ohm

3.1.8 AUXILIARY SUPPLY.

The rectifisr bDlower motor set  is supplied from 240 ¥
+/- 22.5%, 5BOHz +/- 3I% single phass, ac, from 3auUX.
Winding of the transformer. RS

Z.1.92. Control circult supply.

The nominal voltage for control circuif is 110 V dc.
with the voltage range of variation from &8 fto 130 V dc.

4.0 Parameters of sguipment to be supplied:

The performancs specification and operating raguire-—

ments for the equipment to be  5upp1ied are detailed

ganders-

A4Q{EE§§:. ; Eﬁﬁwwif
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4.1. Surqge arrsstor ACrOSS ractifier inpubti—

The provision of surge arrestor across rectifisr 1nput
is not rascommeanded and the rectifisr voltage rating
etall thearafore be so designed $0 meat the wvoltage
rating of surge arrestor provided on the primary piifd ing
~f transformer. In case the surge arr2sior 1S not avail-
able a spark gap electrodes with 75 mm air gap within
provided in places of surge arrestor till thes arrestor 1s
nrocured and provided. '

The affective voltage rating of rectifier below, 3000
V(PIV}) is not acceptable. The vgltage rating of auxil-
jary rectifier bridge feading Comprassor motor shalil not
me less than 2000 V (PIV).

4,2 Earthing_Cagacitora Unitss

The earthing capacitor units consisting of capacitors
tha seriasg and mid point aarthed shall be provided
across traction winding terminals Mi-MB and also ACross
auxiliary winding feeding auxiliary rectifier. The
recommended values are given belowi-

Winding - Effectived value
Main rectifier input C D.1 mfd. 2000 Vrmps belwean

aath point and Mil. .1 mfd.
000 Vrms batwe2n =2arth noint
-and Majterminal.

at Mi—-MB terminals

Auxiliary winding 0.1 mfd. 1000 V rms betwéen

feeding -auxiliary ~2 and Earth. Q.1 mfd. 1000V

ractifier rms Detwesn & 26 and Earth.
/e e e e e e e o o e o e e \
P—— R B e o o e e e s s e e }
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The sarthing capacitor unit for main traction convertor
3} shall bes assembled separately since it is to be provided
inside rectifisr unit across M1I-MB terminals of powsr
! | circuit. |

e
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The sarthing capacitor unit for auxiliary resctifier
shall De provided in rectifier cuibis. -

The capacitor used must be approved type non—trusting
and suitable for + BY dng.C Case temperaﬁure._

4.%. R-L Damping Units,

T |
The R.LC. damping unifs across ac inpiut kand doc output
of both main traction convertor and au xiliary convartor
shall be provided. The capacitors selected shall be of
approved type, non/busting, su itable for traction duty
metalised paper and suitable for +B3 deg.ll case Tempera-
ture. The resistor selected shall be silicon coated,

It is proposed that all the manufacturers shall o g=
the same value as recommended belowi-

AL Damping Unitg:
- + Across main traction + B oghms, 300 watis in
cpnvertor, | sariss 15 mfd not less

than 10000V rms.

10 ohms. 100W in series

e ACroas auxiliary

convartor 8 mfd not less than
500 V rms.

Py gy e Sy e
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DC damping doiEs

—~ Across main traction @ 2 ohms, 200W in series
convertors, - 10 mfd. 1000V rms with
capacitor dischargs
resigstor at 30 K ohm,
S50 W resistar.

- Across Auxiliary 2 ohms, 100 W in s2rigs
rectifier. _ 5 mfd voltage not less
than 500 v rms w1 &h
discharge resistor of
-390 K ohmas, 20 #,

ah

Diode R Damping Units

~ Traction convertor : Not less than 0.47'mfd.
2000 V rms,

- Auxiliary convertor : Not less than 0.47 mfd.
- 640 V rms.

In case the offered values arg,different or diffsrant
arrangement proposed detailed calculation, service axperiencs
basad on which_these-values aréacbtained-are to be submitisd.

4.4 VVoltage Limiter for Suxiliary cggvgttar:

In addition to R-C damping unit and earfthing capacitors
across auxiliary rectifier input ' suitable voltage limit—

ing device at the ac input or dc side of auxiliary
rectifier bridge shall be provided to limit the surge volt-
age.

2
>
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The voltage damping units nrovided across fraction
convertor are not effective under FEML} at stationary
~ondition and sudden interruption in poser supply (QHE)
will result in heavy voltage srges across  auxiliary
rachtifisr, |

The use of avalanche proftector or metal'unide varistor (MOV s
may be considared for the is purpose and detailed caicula-
tion, data of the aoffered unit submitfted.

4.5, Rarctifiar gver current ﬁelax=

Tha current transformer and over currsnt relay matching a1l Eh

ractifier rating shall be provided. The over current relay
ahall have minimum 2 NO and 2 N contacts for control Ciroutlt

ang flag indication under trippesg condition. The relay MUS T
be instantansous type (DI} far affactiva provection (ot

applicable for EMU Converter:?

4.4. Design data for rectifier assembly?
Maiﬁ'fractién Auxiliary
rectifrer rectifier
1y (11}

System of connection Bridge Bridge

Connected load

4-tvacticn  Comprassor
motors 1in Motor sef.
parallel

Ratad dc voltage for 535V 1T6V

steady state

[ o e e e e o o e e e S ST \
L Mekasr. 1 iz AN Raewen R,z
| e e e S g e § o e e e e e e T T -
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No load input voltage géeonyvy o ' 163V

corresponding to 27.5 KV
line voaltage.

Peak inpuft voltage at 132&6.8 V 232.1% V
0 KV line - |

200% switching surge .
voltage (Peak) 265Z.6 Y - 478 V

10% over voltage sheet 2919 ' 524 ¥
dus to non—avalanche R-C “
damping limits.

PIV rating of rectifier  3IO000 V. OGOV
nat lsss than |

Starting current pesaks OO0 A for 1. Sec.
Average'actelerating ' Eb40-ﬁ_

current.

Continuous current of - 1250~
transformar

Current rating requ1rement
with (M—1)parallel paths
of convertors: |

- Prea lpading 12360 ﬁ_ecnt.

- 0ff loading ' oA - IO Sec.
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SUBJECT : SPECIFICATIBN~FOR -
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MOTOR COACHES
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- Followsd by INO0 A - 1 Hec.

p 2640 A — 20 Sec.

v 17004 — 180 sec,

After cont.loading at 1700CA
repeat duty cycle for

& timas with O A for 30 secs.
TON0A for 1 Sec. 2640 A .
for 20 Sscs. and 1700 A for

180 bHecs.

Designed dc rating for 26404 cont. S00HA cont.

semi—conductor device with =

ali parafﬁel paths 1n

haalthy condition. |

- Pesak short circuit . - iﬁﬁ-ﬁﬁ(ﬁgymmetriﬂ
current with smoothing The asymmetrical condition TR A
reactor in circuif  be assumed as 3I00 de=g. conduc—
for both conditions tion and psak to rems factor | %

| of N and (N~1)parallsl. as 1.7. Duration for such /
- paths. fault current shall be taken -

as 100m-sec.{tripping'time o f
main circuit-breakerifor
design purpose.

Protectionss

-Vpltage *Earthing capacitor * Earthing capacitor
Uit - wniy
*R—-{ damping unit * R-T damping unit
across input tc | across input to
convertar | convertar
*Snubber across | *Snubber across
diods | - diode
*+R~C damping unxt | * R-C damping uUnit
across dc oultput . across dc output of
of convertor . convertor

.*ﬂvalanche or MOV
vultage limiter,

A e i '—-_«—__-—--_'_-“-_“_‘—_'—H—'ﬂ-—*—-




~Current

~\antiia—
Cion

—~Number

of
davices

per Cof-
vertar
indica—
tion/Tri-
aoping of
load.

pr——— " iy i iy S

Convertor
3549Y .
testing.
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MOTOR COACHES :

under tractlon mctar
flash over.

xAir flow relay common
for both convertaors.

#Not more than 1:. % 3
*One parallel path #Indication through
aut—indication only brip fuse.

Mare than one para™
1lsl path out -
Tripping of main
~irculit breaker.

*Hs per 15:7788.

*Threg cansecutive' *#MN .8
FVYD groups for anfire

+Based on 59 mV(pealk!
d4ifferance at full
diode rated current.

f'; J
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and clossad
doors.

ﬂlDuty
cycle for
bus—bar

tamp.rl1Se.

iy _“-—i—l-ﬂ-—nﬂﬂ-‘_-“_-ﬂ—l—_--—-"—“

*10C deg.l

*{n-1} parallei
nath & duty cycles:
specified above.

%100deq.C

#3008 (cont ;

*1+0mSIZE value

. SUBJECT: SPECIFICATION FOR : .
: CONVERTERS DF BB, AC EMUs t PABE 117 OF 3S&6
: MOTOR COACKHEDS : :
\ e e e e e e e e o o e e i T TR ST !
Vo Diode As psr 15.7788

tagbting

Cooling * 55 deg.Cirise 1in *#70 deg.Ci{since

air Ltem— —ooking duct? nlacad after main

parature ractifier?

Copling *Not less than M/ Sec . #MNot less than

air T bm/8ecC.

-5anl *Matching toO dlmde
conductar rating . legs than diode
fUSSSa 10m/sec. IZ¥ valus

ant less than
EDDﬁ{cnnt>.
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4.7 DBegiqn Feafures:

4.7.1. The complete rectifier assembly itncluding

all surgs Suppr2ssion ndt work units, nrotections, fault
diagnostic u nit, cooling squipment etc. for main and
auxiliary rectifier, shall o= haoused in a cubicle and 13
shall not exceed tha overall dimensions indicated in ICF
drawing ICF/8K  7-1-068 alt.'n’. The mounting arrang2m2nt
holes must be as per ICF drawming No.ICF/SK 7-1-06B alt.'g’ o
mest interchangsability ragquirementis.

4.7.2. The temperature of inlet cooling air shall
ne taken as 35 deg.C and a furtnar temparatures rise of
15 deg.L in copling duct will be assumad for calculation
surpose. A temperature rise of 5 deg.C will D= added %o
actual cooling air temp. rise recorded on prototype to
cemt wvariation in power losses, air conductivity being
diffarent at site conditions and test conditions, air
delivery etc., In case, 1t is more than 15 deg.C, ¢this
temp. rise will be considered whilae calculating junction
tamparature at 595 deq.C ambient.

&.7 3 The current unbalance between the parallel
connected bridges shall not exceed 10%. This current
unbalance will be taken as 20% for design purpasc since
the contact resistance of heatsinks, bus—bar JoOints
changes in service. T

2.7 .4, While calculating short circuit capacibty pf'
tha rechifier under (n—1) parall=l paths the followig
conditiona shall be considared:

The ssami-conductor devicdes junction teamperatura at
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~ Due Lo presence of smoothing reactar in the circuit, |
dc traction motor flash over current will gradually
increase in magnitude and conduction angle. For the
purpose of calculation, five cycles of 300 degree

conduction angle and 16 KA shall be taksn. To converst

the peak valuese of fault-current to rms a factor of
1.7 and a factor of 2.0 for diode shall b2 taken.

-  The currant unbalanca factor 1.2(20%F shall be
considarad. |

~ The fuses/devices feeding fault current must with-
stand this 16KA fault current for 100 m sec. without
any deterioration to rectifisr under both congitions on
*n’ and {(n—1) parallel paths of convertor.

4.7.3. The fuse protection provided for semiconduc—
tor devices shall meat the following regquiremantsi-

Y It value for 10m sec. of diodes must be more than -
10m ssc. 12t value of fuss, |

iiynder “normal operation with (n—1j)parallel paths ang |
duty cycle as per Clause 4.4 and traction motor tlash
over current of 1&6KA (Asymmetrical)l)for 100m sec., No
fuse shall blow. '

iii) The fuse blade/body temp. shall not excaed this
nermissible limit after applying corrzction for
55 deg.C ambient and temperature inside the
cubicle, |

it is_préferable to have diode forward protection |
i.e. diode over current rating is more than fuse |
upto 10 mec. T a /

| e o s e s e o o T e o
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4.7 .6, The layout/coanstruction of rectfifisr cubicle
shall be modular for easy replacement/maintenance.

4.7.7« The seaiconductor deviceg racks arg2 @ s0
designed +that they are interchangeable and bus—bar
conasctions are ideantical. | | - *

S5.0. CONSTRUCTIONAL REQUIREMENTS: (MECHANICALS

Sa.1 The converter cubicle shall be of cold rolleg
metal shest construction with a2 stfrong frame work fTo  with
stand normal vibrations and shocks of vehicle in service ang
as indicated in IS:7788 specification. The minimum thicknes$
of sheet steel shall be 1.&mm. The thickness may be incresassg
as indicated below with the panal width increase above 30LMmW

Maximum Panel Width Mznlmgm Thickness of
- - Steel Sheet
73 mm - 2D mm-
1500 mm - o 2.3 &
2000 mm R 313 mm
5.2 Fasily removable covers/doors shall  be

provided for gasy accessibility of AL input, main recti-

fier, Aux.ractifier and DL output. The rectifier inspec— .
tion covers <shall be provided with the provision for

locking. The lock shall bs suitable for the keys shown

in the ICF drawing IEF/SK 7-1-068. Indication plate

showing lock/open position in anodised aluminium plaves
shall be provided by riveting. The doors also shall be

made  interchangeable from one qﬁiﬁ to another unit.

5.2.1 . #fnodised alumninium plates with 15 mm size

letters shall be provided by revoting outside the fraqt
door indicating locations of i) AC input i1} Main

rectifier, iii} Auxiliary rectifier and DC ocutput.

»
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SUBJECT: SPECIFICATION FOR™

5.2.2 The rectifier shall also be provided with
rating plate as per IBE 7788 on the  front main door ot
autside) the Main Ractifier. The wnit Sl.No. shall ba as
mer the IRS code, IS two digits year and 2nd two digits
month of manufacturs.ihe third I digits bearing ihe
sarial number of ths unif, o

s JRNOPR Suitabhle wvantilating opsnings stihh louvr2s

shall be provided for the cubicle air outlel. '
2.4 The layout of eguipment in ne cubicle shall

provide easy accessibility of squipment for maintenancsa/

raplacement with out having to ramave associated

agquipment. o '

Se2.9 Withdrawable racks consisting teo diodes and

asspciated compona2nts shall be guid=ad on rails. the
davices with Heat sink shall be mounted on FRP ( ML) or
nlass  epoxy nanels of not less than 10 mm-thicﬁﬁﬁ$s,'and
they shall form the sides of the air duct such ¥that they
snug—fit on their supparting brackets in such a way 3as

to form a reasonably sguare ducting. Tne panels shall be

nrovided with hand halds_to.fa:ilitate sasy ingserition of
thias device stack. I - '

S.2.& Blower motor shalil be'mQUnted as an iﬁﬁ&ﬂl

nandent unit inside the main cubicle frame and suitably
connected to cooling duct. 1t shall be possible tO
ramove the blower cubicle or other squipment inside the
vehicle. Adeguate set resilience shall be provided
matween Dlower and duct to raduce vibrations and allow
for manufacturing tolerance of tha blower and rectifier
duct asssmbly. |

et Rectifier shall be forced vantilated such as

to cnmparétively-dust froa air from inside the {agulp—

ment’ compartment and provids unifors flopss over dall
cooling fins.

E
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5.2.8 Az the rectifier is mountsd from the vehicle
underframe adequate precaution shall be taken to pravent
any accidental loosening or falling out of rectifier or
any of its aux. sguipment. This shall also be suitably

nrotected against damage due to flying ballas%, the
degign shall be dust proof and mater proof wmith suitable

filtears.

5.2.%9 The rectifier cubicle shall De pravided with

tuo numbers of sarthing boss one on each side { wall .
The carthing boss shall be 30 mm wide X 25 mm thick

nild steel block welded to frame one side on the ather
ajide it shall be brazed with 5 mm thick copper/ brass
plate. the contact surface shall be provided far secur-
ing earth cable, Suitable indication alate in anodigsed
aluminium Shall he riveted on the side of the garthing
bhoss for identification. It shall De nrovided with
electrogalvanised M1Z2 X E35 Heux. head acrew with one
plain and spring washer and one copper crimping - ftermi-
nal suitable for 35 Sg.mm copper cable.

5.2.10 Bulk welding shall be us=d for fabricavion
nf frame work. Fillet welding shall be avoided as Tar as
possible. If unavoidabile it shall be ensured that there
axists no undercuts in fillet weld.

S.8.11 The slags around the welding shall  be
~leaned ground and made to smooth finish.

S.2.14 The unit shall be painted with two coats of
redoxide primer followed by two coats of white gsStovs
enamel paint insids and with two coatings of air cratt

Qray on autside to IS 5-1961.

/e e e e e e e e e e e e o e e e e\
{ * vy
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5.12.13 FASTENERS

5.12.13.1 Plataed hexagonal screas and nuts of metric
siz2 only shall be used. Socket headed scrs2w shall o=
wsed only at locations where any of haxagonal nut 1=
not faasible. All the nuts shall be suitable fo tignt
with spanner. The bolts or screw heads shall be locked
againat rotation while working.
2.12.1%.2 The minimum sSize of screw or bDolts shall
not be lass than M6 bolts and scresws of MIO size and
shall be of high tensile steel preferably clause 8. B and
as p=2r 18 13&7.

5.12.13.F All the nuts which are normally required to

be opened for regair or mainteanancs shall be locked.
locking may be done in case of small nuts whether with
a drop of aralditse ar locktite cmmpaund Mylock nuts are
ot acceptable.

5.12.13.4 All bolted connections/screws shall bes

provided with plated plain and spring washers.
5.12.13F.5. Tightening of nuts shall be done to maximum

extent with recommended tarque wveﬂchas to avoid fatigue
failures. *

2.12.13.6 The fasteners used7¥br gleactrical connec-—
Cions shall be nicksl plated or cadmium passivatead.

5.12.,13.7 the copper bus bars must be plated aftesr
drilling required holes s2tc. Bare copper surfacs at  any
nlace is not accepted. o |
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b0 CONSTRUCTIONAL REQUIREMENTS (Electrical) o
6.1 SILICON DIODES
&.1.1. Diodes with soldered junction and asoldered

gxtarnal seal are not acceptable.

H.1.2 The use of Capsule type diades or flat basa

diodes are acceptabls, In cass of flat base davices a
suitable cover either silicon rubber or PTFE ghall be
provided over the device and flexible lead to avoid -
occurrence of external flash awén’by*fmreign matters. |

h.el.3 The minisum Eurface finish and flatness of
the surface of the device in contact with h=at sink
shall be _ .
i} Burface finish ~ Less than 1.524 microns.
ii) Surface flatness - " Totgl indigator reading
' : (TIR} ¢to bes held from
0.0005 to N.001 mm.

E.1.4 RQuality assurance testing and end line
scrasning of devices shall be governed by {Quality
Assurance Testing of silicon diodes to RDSO specn.MNo:
IRS E 1&/713. |

Y - T HEAT SINKS
o PO | Heat sink shall bEJEKtruded' tonatructianﬁg

Sand castsdi/gravity dis casted heat sinks are not ac-
ceptable. The type af hsat sink used ghall have specifir
appraoval. of RDSD/ICF

! APPROVED BY |
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Baideid The ar=a of deviéé seat on the heat F5intk

shall have praper surface finish and flatness as indi—-
~ated in clause b.1.3 of this specification %o minimise
the mounting resistance dus to surface problems.

He2ed Current collaction through the heat sink is o0 De
avoided. Tn case it is not possible then the heat sSink
device mounting surface and. current collaction cantackt araa
=shall be suitably treated %o nravent electro corrosion and
bimetallic acltion. T

. 2.4 Ta isprove radiation heat transfer and give COrro—
sign protectian the heat sink surface zhall araferably DbDe
traated in black color by anodizing or any agther similar
Nrocess. ok ' -

B o

Y-DER Davice seat and power connectlon area on the heat

sink shall be free frﬂm-tﬁeatmgnf};foreign. material oxides|. |

and film 2%8tC.,

5.3 RESISTANCES _ o
Helal Silicon coated non:inductive wire woung regsistor
shall be used, WYilrsous enamegled resistors are not accept—|

E-TR Ry The resistances shall be atud mounting type and
orovided with lug terminals. = -

£.T.3 The declared wattage ratings of the resistors at|]
the ﬁpecified_ambienttemper&ture-shall be at least 3 times
the calculated maximum wabttage in the circuit of application
ander the warst loading conditions and higher tempsrature at
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QB4 Tha resistors shall be mounted vartically, 1f two

resistors are mounted close to sach other the distance be-
twasn resistorsg (a2dgs ta_edge}-ahall he at lsast two times
the diameter of the bigger resistance. -

5.4 CAPACITORS

L.2.1 Capacitors of reputed and RDSD approvad SouUurces
only shall be used. The type aof capacitor gselacted out of
standard range of reputed manufacturer shall b2 suittabple for
particular circuit application. '

.4.2 MP capacitors with self healing and non-bursting
faatures only shall be wased in snubber circuit. Full
technical details and calculations for selescting a
narticular capaciftor shall b2 furnished for $echnical
scrutiny of tender, All :ap;aztcra shall have non-
bursting property. I

= T S Capacitora with main terminals maunted £
porcelain insulation are preferable.

The clearance and creepage distance belween the
terminals shall camply wzth Table 5 of IS:7788.

E. 4.4 The connsctions td the capacitors shall be
srovided by insulated type slip on connectors or soldersad.

The capacitor termznals muist be guztable for bath typne of
connecitions.

H5.4.3 The max. working voltage across aﬁ§ capacitor
shall .not sxceed S50% of the rated repeftitive valtage. In
case oOf hole shortage capac1tcr the voltage rating shall b2
same as PIV rating nf sami—conductor device. |

L.4.46 The capacitors shall be suitable for case tempera—
ture from 20oL to +850L. The case tamperature rise shall not
exceed 100C under the designed current and voltage ratings.

oy iy ol

[




aﬁm.[ ICFH-

{  INTEBRAL CDACH FACTORY,MADRAS-38. ' ICF/ELEC/021 :

i ' ! REV.NO. & :
| e o e ot e e o o e e e e o o e e e e o e e e | DATE 2 2-9.96. !
¢ SUBJECT: SPECIFICATION FOR o SR AL DATED ),

: | CONVERTERS OF BB, AC EMuUs ! PABE :27 OF 346 -4
E MOTOR COACHES o ; :

Y = e e e e e o oot S e ) i e e e S e o 1l R i R S S S 42 8 o e R S T /

6.5 FUDES: .

b.3.1 Semi conductor fast facting fuses matching to semi-
~onductaor devices usad, shall  be provided. The  semi-
conductor(bridge} to protect against failure of diode
sErings 14 fuses shall be ¢type tasted as oar
IEC-76%(1-n} and approval of RDSO/ICF.

£.3.2 The salaction/ fusa shall be supported by fuse co—

ardination calculations and fuse characteristic curves ftrans-—
lated &o Emglish language which shall e submitted during
technical evaluation of the tender and approval stage.

6.4 ASSEMBLY OF HEAT SINK AND DEVICES:

Lobal In case of disc tyﬁe'deVi:ea ths degsign of the
clamping system shall be such that +the required clamping
force must be applied perpendicular fto disc surface. The

clamp shall be provided with a mechanical force gauge bo
indicate the amount of force ‘applied to fthe dewice wiih
inscriptions of recommended forcs far that particular device.
Individual clamp arrangement shall be providad to each assem—
bly and not a common clamp for whnle of the sbkack.

b.b.2 ' In cage f flat base devices pressure plate or
mounting spring with safety brackst shall be provided belhween
the base and the mounting studs, so that the spring pressursa

plate becomes flat wherse aroper mounting pressure 1s applisad.

.6 Mounting arrangemenf—cf the device shall be such
that the pressure is uniformly distributed over a ftotal

contact area. The pressure shall be applied in a sbtaggered

fashion such as tightening of opposite COrnars to one half of
the Pecomégndéd.torque and thean finally apgly the necgssary
remaining torque in the same staggered fashion.

ey il iy g

s wih oy iy nllnh R

- - - — ———— ] = -
L - — = Bt el e el v ek T = e, - R - .r S e, — e s mmmaa o= [ -
Ll
- -




il

l’f ik L TS ) S A P AN S U SU SuriS SR WA OUUR. S Wy SAmG G t— N pr—————————p e X Ll bt e s .l!

INTEGRAL CDACH FACTORY ,MADRAS-38. ICF/ELEC£021 :
REV: - A” |

i Wi, g

J)
C.
o
-
-~
L 1
Ul
s
v
3}
4
T
M4
)
D
-
g
T
»
X

CONVERTERS OF BB, AC EMUs
MOTOR COACHES T

h.6.4 Recommanded uptimum'ﬁauntiﬂg oressure for the
afferad device shall be determined by suitable tests and full
details of the same be furnished to RESO/ILF. |

bebeD In order to optimise the contacts betwaen the
mating surface of the gdevice and heat sink suitable fthsrmal
compound shall be used to fill up the voids between mating
surfaces befors assembly. The thermal compound shall “have
very low thermal resistance and shall seal the joint against
moisturs. Tha typa, make and guantity shall be advised
during tech. scrutiny. |

&.7 BUS BARS: | | : , R

= SO * The bhus-bars used shall be of high conductivity
alectrolytic copper as per I§.413 and current density shall
not excesd 4.0A/sg.mm and max. ‘temp. shall not exceeg 10000
under any working conditions at 58wl inlet air Sempera-
ture. Nue correction for temperature inside Tempera-
ture. Due correction for temperaturs inside cubicle av

the testing time and 580C shall be supplied.

bo7 2 The bus-hars shall be tin plated. The tin plating

=hall be done after bending, drilling heoles etc. and bare
copper shall not oe uaed,anygmhere.'lThe pura  ti1n plating
shall be as per IS5 1154 and thickness of plating shall not be
lassYghan B microns, -

e

£.7.3 Jninkﬁ in busbars shall be avoided as far as
nossibla. In case joints are to be provided the joinks
shall be amay from the bant porfion.
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i CONVERTERS OF BG, AL EMUs

b.7.4 Sharp besnds in the bu5~5ara aust be avoided. The
inner radius of cold bend shall be as large as possible
but not less than the followinger -

Minimum radius "R’ = 2 x T 41n annealed electrolytic
. Copper)
-3 0 * = % x T (in Hard drawn -do—:@

Where T’ is th2 thickness or dia of the flat or rod.
Bus barg after bending must be annsaled to remove
nachanical stress and should be fra2e Trom cracks.

&.7.5 The above limits of hend radius shall apply
ta all husbars inclusive of wiring.

&E.7 . & The busbars shall bé-pravided with following
color rcode to identify AC,DC,  posifive and negativea
cannectiongs— .

AC = Yellow 5 T
DE = Positive = Red = -
DE = Negative = Black
bo7.7 All power cunnettiaaéftﬂf the husbars and

busbhar Jjoints shall be directly made without any 1nsu-
lating supports. R S

bL.7.8 Bus Dar auppartﬁ-bermﬁde with insulators ang
naot by insulating members of the ‘agsembly.

.79 Bus barg shall be identified by punching %he
respective circuif numbers and'iﬂﬁlying_with contrast paint.

4.8 CABLE WIRE TERMINATIONS

H.8.1 Sqldareg Joints -
L.B.1.1 Snldered cable tapminations and connections

shall be avoided. In case spldered connections are
unavoidable full details of aalder joints shall ne
furnished to RDSO/ICE for approval.
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£.8.1.2 Soldersd joints shall be made by trained

staff with 100% %in solider f@iﬁ@? suitable wsoldering
squipment which shall maintain-a constant bit tempera-
bure. S

LH.B.1.5 Only pure resin is'ta ma used as flux. Use of
acidic/corrosive flux 1is arohibited.

H.8.1.4 | Visual inspeciion af. sach soldered joint shall
he carried out by trained inspecied for checking the sound—
ness of the joint and proper weiting of the surfaces being

L. QCRIMPING SOCKETS: o
£.9.1 A1l the cable/wire ends shall be terminated with

‘suitable crimping sockets of approved make.

E.P.2 Pre—insulated sockets wmith bell mouth only
shall be used for control cables. This crimping shall be
done in such a way that the ingulation af the cable gets
crimped, with the insulatead slsgves to prasvent failures
due to fluxing action of the un~sugported length. '

£.F.3 . Proper tools and diss shall be uged for orimping
and frequent checks shall he cdarried out by the gexamination
of cuft samples and voltage drop test %g 2nsure guality of
crimping is satisfactory. | |

&.?;4 Pull out tests shall be made on 1% sample %o check
auality of crimping tools and dies. The pull out torce shall
ot be less than 80% of the U.T.S5 of the wire..

&.10. TERMINAL BOARDS

5.10.1 The design of the terminal board shall have the
approval of ADSO/ICF. The design shall ganerally comply with
the followingi— | . _

_____________ ++__ﬁ_n_“_____;g_t
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. SUBJECT: SPECIFICATION FOR
: CONVERTERS OF BS, AC EMUs

iy The size of connecting. studs shall have ade-
quate current rating and the ninimum size shall not  De
lags than Mé& Maximum size shall nﬂb e greater than Milk.

iiY The studs shall bDe provided with plated ftwo plain
sashers and on=s spring washer. o |

;i The studs shall be cadmzum plated steel as per BS
- ‘41 part (1) 10 metric size only’

iuy Provision of insulatvion harriers betweeﬁ terminals
shall De prav1ded. | |

that tbe current shall not pass throggh studs and contact
tightening force shall not pass thrnugh 1nsulat1ng board. |

vi?l The insulating baardﬁ-ahall be made L4 of the Fire
retardant FRP gsheet moulding. type ahd shall paass fire retard-
ant test as per apeczfzcat1an IS—”04& and ICF/spec/HB/D/014'

Clause 3-1,

6.10.2 Not more than  two tepminations shall be made at
any stud. In case mare conneckions are requirad the tarmi—
nals may be extendad by providing tinned copper connaction
strips. Tinned COpper sthpaishall he used for interconnedi—
tions 1in termznal boards instead of small cable loops.

&.10.5 Separate terminal boards shall be nrovided ~for
sach voltage grade like 110V DE, 230V AC. ' u

.
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&.10.4 All the studs shall be~1dent1f1ed 2y the circuit
arumbers by marking indelibly. v = '

£.10.35 Pogsitive and negavive terminals shall be
separately located. Adaguate spare terminals(minimum four?}
shall be provided in sach terminal board for SMBrgQancy usa .,

bH.10.6 Terminal boards shall bsa installad inn the verti-
cle pogition to avoid dust collection and accidentzl short
circuits. Suitable baffles may be provided, if neces-
9&!“}/. g |

.11 CABLE/WIRES

b.11.1 Bingle strand solid wires shall not be wged for
inter—connections betwean componantas/sub—~assemblies., Al
inter-connections shall be with miilti-strand flexible insu-

tated cables conforming o  RDSO spen,. IRS.E/14/01
Pts. 1,11 % I111I. - ~

5.11.2 The use of carbon bus bars, mulfti-gstrand cable

insulated with fibre~glasslrubber slesving =2%c, is not
acceptahle.,

6£.11.3 PTFE(Poly Tetra Flurm' Ethylene) insulated
cables only shall be used for all inter—-connection to
the snubber circuits and s1gnalllng fuses.

b.11.4 The voltage ratlng, voltage grade Qf'.PTFE
wires used shall be 3.0 KV AC for damping and snubber
circuits and 750V for ventzlatzon and other auxiliary

circuits, The Cross Ee:tzan Of core shall not be less
than 2,5 sg.mm.

.17 CABLES MARKERS
All the wires shall be numbered and provided with
cable ferrules of approved degign/style and provided

gaither end of cable termznatlan.-‘The marking shall be
indelible and un—alteraple,
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5. 1IWIRING LAYOUT S
b.13.1 The guality of sorkmanship and layoub  of the
wiring shall be af high standard SO0 as ko ansure iong life
for wiring as well as ta_prevent‘deteriaratian/damage o€
insulation in servigce.  For layout of wiring the fol—
lowing guidelines =hall be kept in view in addition o
IRS spec. LRS/E/12/01. - |
iy Complete saparation of loes, Mminlaum and High voltage
shall be ensursad. Only wired on S3ame notantial shiall b=
hunched together. Cables of different vyoltage grade shtall Dbe
nunched saparately. ' '
iiy Bimilarly cables that are temporarily snargised/parma~
nently 2nergised shall be hunched saparataly.
iiiy Sharp nands shall be avoided. Tha closed installed
ninimum radius of fhe nend shall be atleast 10 times the

0p of the cable. | a
iv) Wherever the cables are passes thraugh_halea!arificei,

~utaway =2tc. suitablse ~ubber grommets shall be nrovided
so that thay shall not dislodge during vibration, shocks
and tampering narmally’en:nuntéradin'Rolling*Btacka.

v} All the cable buntheﬁ.shali'beJsuitébly-ﬁupparted Dy
insulated stiffeners nf minimum B8 10O or laid in cable
ducting. . o _ ' |
~ vi}) The cable bunches shall be neatly tied with cable ties
at 100mm intarval, 1 order. to have neatnass and =asy mainte—

nance. The number of wires in gach punch shall nnt exceesn
b.13.% The use ot more PTEF. wires/cablas is recomunended .

7.0 TESTS:s . |
* All the type/rautine-tEﬁta on silicon diodes and
complete. rectifier agsembly shall be conducted at the manu~”
faccturer’'s works. Tests after arsction shall be conducted
at site. The conftractor may depute his 2ngineer at siL%2
whare the EMU is undar commissioning test at his own cost.
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- 1 INSPECTION AND TESTING

7.1.1 MATERIALG:~ All equipmanﬁs, materials, fittings and

components mwill be subject to inspection and tests by " the
Purchassr oar his 2nginesrs at the manufactursr’'s works befors
dispatch ~and no materials shall pbe dispatched from the
manufacturer’'s works until théﬁﬂ are inspsacted by the
Purchaser or hRis rﬂpreaentatxves again at sift. The
aurchasar of NLS rapgresantative shall have the right fto
oresent during all stagss of manufacture, and shall be
offarad, frea of charge 311 reasonable faciliti=ss fTor
inspection and festing so as to satisfy himself that the
materials ara in accordance with specification, approvad
drawings and designs, Any unrgasonable delay in inspec-—

tion will b2 re2asonable ground fcr axtension of time for
completion of the work .

7.1.2 - All the expenses of the purchaﬁer;a repraesanta-
tives shall be borne by tha purchaser‘ '

7.1.3 The deciﬂian Qf_the.puhchaaer shall bs final
in respect of acceptability or atherwise of any materi-
al, fittingas, component or agquivalent reqguired for the
ek, |

7.2 TYPE TESTS ON SILICON DIODES
Atleaast 10 diodas shali be subaected to type tests as
per I1S-7788 in ths pressncs of RDBO/ICF Inspecting Officer.
Type test shall be arrangsd atleaat two months befgre assem—
bly of convertor to avoid delay af nrototype assembled |
cubicle tasting.

7.3 RBUTINE TESTS AND ACCEPTANLE TESS

7.3 " "Routine tests on sach diode shall be conduct-
ed as IS-7788 and record maintained by the manufactur-—
2rg,

g vy, wig
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7.3.2 ' 10% diodes selected at randowm from the load
or teo diodes per cubicle shall be subjected te routine
tagsts in the prasence of nominaféqilnspectar tasting the
convertor cubicles. S '

7 _4TYPE TEST ON RECTIFIER ASSEMBLY

7.4.1 Temperature Rise Test: With normal ventilation (wmhen
the Dlower motor 15 running at 240V a.c 30 c/s input? the
rectifier shall be subpjectad to continuous rakted d.c current
af 2640 amps for a period until steady state btemperaturz2 1is
obtained. The tEMperature,stabilfsatimn can he desemed |
ahan the temperature measured in thrae consscufive 10
minutes intervals does not vary by more thaa .50C., The
tamparature shall be increased at the base of heab S1ink
of all dioes/capsules DY suitably placed thermo—couples
and the tsmperature rige. corracted to 550of ambient and
with 20% current imbalance betmeen parallel paths. Thea
maximum diode junction tamperatiure thus ralculated shall
be less than the maximum permiswible, junction tempera-
turs declared by the diode manufacturer. The fest may
he conducted at a low voltage by shorting the DC outpub
through -an adequats rated shunt for measuring thes
current. The temperature rigsi shall be conducted for
both (R) % (n—-1) bridge conditions following the corra—
sponding. duty cycles @ L " |

The test under n—1 bridge conditions shall be COn—
ducted with any ons of the-paharfélad bridges discon-
nected as chosen by the inspector.

During ths2 above test full rated currant of 300amps
ahall also be passed through thes auxilaiary rectifier contin-
ADUS LY - | |

The testing may be conducted av low voltage with
ploer “ON’. ' o B

fir inlet ang air outlet temperature also shall be
racordad during the abve test. o '

The computed values of junction temperature and case
tempearaturas of the hottest diode of both main rectifier and
auxiltiary rectifiers for 550 inlet air temerature, ghall not
axceesd ths permissible limits 'of the temperatre indicatedby
rhe manufacturer of diodes. - |
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During tHh= tamperature rise regts the cubicle
doors and inspections covers shall be closed.

calibrated CT°2 wi®h accuracy clause of .3 or
arms of the bridges and leads brought out for currens
unbalnce in different arm to Ehe average shall nov ba
more than 1.0% in cold and hot conditions.

. 4.1.1 - H2at run test with (n—1) narallel path will
na conducted on 1lst of nrototypes and aftermards the
Lest may be caonducted corresponding Lo Eimplified-equip*
mant duty cycle as routine tests.

7.4.1.2 Tha fust blade btemperature and bus—bar tasmpara”
turs shall not exceed 10000 with duty cycle indicated for
(n—1} parallel pains ynder clause 4.0, The tamperabtursa

limit 1S to be applied after applving correction for 550l
inlst air temperature. |

All doors shall remain in closed condition a3s iR
capvice. The use of digital ~hannel temperaturs indica-
tor measuring instrument ig recommanded.

7.4.1.3 The instruments used for: type testing shall be
5.5 clause aceuracy and shall be calibrated within 6 '

months trom a-rgputed~te5t range.

7.4.2 A1l type and Routine tests shall be conducted as
cer IS-778B8 measured poser losses shall not axcesd +10% value
nf declared valus. ' ' |

7.4.% Verification of Cell check device and ventilationy

veritvitabihil
tegtse

Differant fault conditions in the rectifier shall
he simulated to check the proper functioning of the cell
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7.4.4 Running Teat:— Eﬁﬁg;ghall be run first with
half load and then full loadfgﬁq;gﬁubjected to three
consecutive starts %o stimulatevsstarting duty cyclsa

given by RDBU.

7.2 Tenderer shall expréséfcomments on the teast
orogrammes and indicate their full acceptabilify for Con
ducting tests. -

7.6 I@SPECTIDN:

7ol The successful btenderer shall be regquired ©0
furnish a prograamms2 of inspection allowing a miniaum af
15 days time for arranging inspection in the manufactur-
ar’‘s works of the various squipment. |

7.E.E All kinds of materialé:and'workmanship shall Dbe

testad and/or approved hy the Inspactors nominated by the
nurchaser. The Inspsctor shall bs able *© pitness the

construction wonk during the periond of manufaciuring.
i thout - the cefﬁificate;nathing«uill he accepted,. The
sorks at all times while the work on the equipment 1S
arogressing.  They shall ma at liberty to inspect Ihe
nanufacture at any stage o theftéerms-af thia gspecifi-
cation and:theﬂfaregaing-aﬁ WOTK--Prograsses and stamp
the important p?rt5=inspectedq{aé they may desm ' N2CeEs™
sary. The inspection made atithe Manufacturer’'s wOTK-
shop wshall be regarded as ahpreliminary_inapectiﬂnl for
acceptance.  There shall be a-insfalled on &the Coaches
and tested. If  anything does- not pass the . further
inspaction, the @akar shall gorrect the faull befors
inspection for acceptance. The makers shall DbDear all
the QKQéﬁééﬁuTDP aach carrectionspunder_Harranty,

7.6.% Théf?nderer_ahall indicate the place of manufac-—
ture  and theupl%;E“where routine tests and typa btests are
sroposed o ha conducted. e
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8.1 Any part of the equipment.failing or proving unsatis—
factory in service due to defaciive dasign, material aor
sorkmanship within &0 monihs from the gate the gguipment 1S
nlacad in garvice shall be raglaced by tha period for whrich

the sgquipment was out of commissSion.

9.0 TECHNICAL PARTICULARS - =

?.1 The tenderer shall give along wiih the tendsr de-
tailed tachnical literature® of the agquipment of farad
including the canstructional faatures, instructions for.
installation, pProper naintenance and ranalrs.

g.1.1 Tha maintenancse manuals shall be supplied one

~umbsr for =sach ~actifiar and ¥en COplas additionally for
aach order without any additional chargses.

10.0 CONDITIONS OF CONTRAET

1G.1 The Etandard Iﬂs_canditicna-af cantrgcct; will De
applicable for the davelopment and supply of the sgquipmesnt in

so far that any of the'prav1siané of this specification Aars
naot contradictory.

1.0 TEST REPORTS:

11.1 The contractor shall supply copies oOf Test Reporis
ag followss— . o |
a} Type Test report for entire arder - 4 copies.

b)Y Roubtine Test repart (along »ifh each
st of rectifier squipment? | - 4 COp1esS.
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2.0 CONTRACTORS RESPONSIBILITY

12.1 . The contractor shall be responsible for ‘and ghall
hear and pay the costs for any altarations arising from any
discrepancies, earrors or omissions in the dessigns and
drawings suppli=sd by him, whether such designs and
drawmings have been approved by the Purchaser 0Or not.
After completion of supply, all drawings and schadul=s
submitted by the Contractor and approved by %the Purchas—
2r, shall be made upto-date incorporating actual sSupply
and erection particulars, such drawings and schedules
shall then be verifisd and corracted if necessary by the
Contractor, Jjointly with the Purchaser’s repressnia-
tives, |

L w All designs and dramings submitted by the contrac-
tor shall ba based on a therough study and shall be such that|
the contractor is satisfiad about their suitability. The
purchaser’'s approval will be based on thasse considerations.
Notwithstanding approval communicated by the Durchaser, |
during the progress of the contract, for designs and dras—
ings, proto-typs samples of componentﬁ, materials and equip-—|
ments, after inspection of materials, after installation and |
ad justment, the ultimate respongibility for correct design|
and exescution of work shall rest with Contractor, '

12.% In cage ths tender offsr 1s accepted for supply mf;
companesnts only:z— | |

Dade l Contractor shall depute one Enginsger to ILCF  aft}
his own sxpense %o supervise the assembly of the equipmenty

and advise at site. Supervisory, skilled and unsikilled staff?

will be-provided by Purchaser. The gquotation shall be as p=2r
SCheduIesll,_,E % 4 Part 1IV. ' '
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2.3.2 The supplier shdl} make available one proto—
type of the egquipment proposed -tg be supplied by him feor
inspection and test at his works and advise the Dy .CEE,
ICF, Madras, and rontroiler of Stores/ICF, Madras as and
shen he is ready with the proto-type and provide nacas—
sary testing and measuring apparatus and facilities for
carrying out the taegts., The proto-type shall e  ap-
oroved by the Dy.Chief Elac.Engineer/ICF, 1N con junct 1on
with Diractor Gesneral RDSO/ Lucknout. |

Dl After the above tests, if it 1s considersd naces—
sary by ths Dy.Chief Flee . .Engineer/ICF, Madras or Diractor
Seneral/RDS0O, Lucknow To carry out any further tests ar
trails of the proto type at ICF. the supplisr shall
arrangs for the sama. Dy.Chief Elec.Engineer/ICF and
nirector Bensral RDISO/Lucknow imply thair authariaed

rapresentatives algo. -

2.3.4 Any short—comings or defects in the design and
workmanship of the squipment shall De pointed out. after the
tests, to esnable the manufacturer -to incorparate and negces-—
sary improvement before bulk manufacture is commenced.

13.0 FACILITIES:

13,1 Cranes or Hoists 'will be provided free of all
charges, including cost of operation, at site. All El=ctrical
energy for installation and testing will be given free of
charge to the Contractor, at gitew- ' .

14.0 USE OF REJECTED EQUIPMENTs

i4.1 In the svent of rejaction of equipment supplied,
the Purchaser 'shall without prejudice to NRis other rights and
ramedies be entifles to the use af the rejected esquipmant for
a +time resasonably sufficient to enable him %0 obta:in
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SUBJECT: SPECIFICATION FOR | :
COMVERTERS OF BS, AC EMUs !

During such period, if the rejscted aquipment. 1S used
commercially the Contractor shall not be entitled to
naym2nt or pravisional accaptance until Sy ra—
jected equipment 1S ractified and/or replaced, but the
Purchaser shall not be antitled to claim any -damages
arising out of rejected aguipment in respecy of such

nariod,

—
-

15.0 SPARE PARTS CATALOBUE:.

15.1 T2n copies of the spare parts list with catalogue
numbers shall be supplied at the time of commissioning of ths
tirgt EMUJ with silicon recfifiers at no extra cost to Ithe
purchaser. | |

1 6.0 CONTRACTORS'S DESIGN % DRAWINGS

16.1 ANy calculations, designs, drawings, scheadules,
information, data, progress charts etc. required by the
surchasa2r’'s Engineers'in'condéttién with .the conbvract
ganall ha furnishaed by the contractor at hig own
SXDSENSGE . | '

16.1.1 - The contractor shall submit to the purchaser’'s

Engineers (RDSO/ICF for approval, initially two copies of
all detailed designs and drawings relating to supply and
installation of the equipment coverad Dy the work. The
RDSO/ICF will scrutinise such designs and drawings and return
one copy of the drawings =ither with ite approval or wiith
remarks for modifications or amendments, if  any. 060
raceipt, bthe Contractor =shall submit six copiggs of such
designs and drawings duly amended, 1f necessary for
formal approval. RDSO/ICF will raturn nne copy of the
drawing duly stamped and signed 1in token of approval.
The contractor shall as far as possible avolid corre-
spondence oOn comments furnished and shall endeavor I9
sattle any difference of opinion an the comments by
discussions with RDSO/ICF. ' L

f———--———-—--——-——--—— ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ \
i
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SUBJECT: SPECIFICATION FOR
CONVERTERS OF BG, AC EMUs
MOTOR COACHES '

ey plyy Sy g My o

16.2 SUB_CONTRACTORS

16.2.1 . The contractor may sublet a nart of the works
under ¢this contract and =nter inio —ontract with suppliers
for supply of materials. ' ' |

16.2.2 The names of all sub—contractors proposed to be
amployed on exacution of work or any part tharesof including
manufacture of components and fittings shall be submititsd by
the contractor snters into an agreement with the sub-

contractor for the purpose.

16.2.% Tha contractor shall arrange for aeffactive super—
vision of sub—contractor’'s work and remain solely responsible
for materials supplied and for works carried out on his

hehalf by the sub—-contractor.

| OFFICE LETTER a
From @ M/s. L |

Tos The Preaident of India, -
Acting thro’ the BM/Elec./ILCF,
Integral Coach Factory, Madras-38.

Dear Sir, S
StiB : Tender for -
I/We, the undersigned hereby- offer to execute the work
ralating Lo design, manufacture, supply, installation btesting
and commissioning of — B e -
Within the time specified below ang in strict compli-
anpce with the provisions detailad in the tender papers

appended hereto, and as modified by this tender at such rates
as are specifiad in scheduie2s appended hereto.

aTp— W S Atus I VA guuiy Sl Sula Sl S S J——

APPROVED BY :
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SUBJECT: SPECIFICATION FOR e S REUACL D ATER)
CONVERTERS OF BB, AC EMUs | PABE :43 OF 36
MOTOR COACHES L ;

Py g e i Ay ably

Period of completion
Supply aof Supply of
| . complete rectifier components
iy Date of issue of lattar
af acceptance of btander 3. %

ii) Complete finalisation of D plus months D plus months |
design and drgs. wiEh the '
approval of the purchaser.

iiiy Complete supply of the D plus months B’plga months
nroto type Siligcon | ’
Ractifier/components for
the first EMU, will b=
completed within.

- | iv) Supply of silicon recti— D plus months D plus months
- . fiers/components for 2nd
EMU onwards within...

v} Supply af silicon racti- D plus months D plus months
fisr/components far the |
remaining EMuU.
-~ A list of imported'materiélﬁ cansidered necassary for

i W

the sxecution of the ~cantract is attached.
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MEMORANDUM OF THE TENDERER .

e gplnk
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. INTEBRAL CDACH FACTORY, nnnnaswsa. : ICF/ELEC!0°1 :
U — ot R asse
. SUBIECT: SPECIFICATION FOR { e e LA DATEDD,
: CONVERTERS OF BB, AC. EHUﬁ . PABE :45 OF 5& |
: MOTOR COACHES : :

' ALTERNATIVE PROPDSALS OF THE TENDERER

2. Para No. of 'Alternativei' Technicalfadvantaggg
the Tender aroposals and/or final impli="
Papers : cation of the propo—

sals (savings/excess)

sy sinpuly sl slpul Sinie. Sy _4_-_.--—__---__- i S S il S — ——___— -‘““——“““—*-4—-4— _-'_“_u—*—-— —_—
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INTEBRQL COACH FACTORY, HADH&SHSB.

¢ SBUBJECT: SPEEIFICA?IQNLFGR' “
: CONVERTERS OF BS, ﬁﬁ EHUs
} MOTOR COQCHES | : |

1.1 Instructions to Tenderars and Canggtlang-mf Tendering
Deviations reguired i . Regson/s,far the deviabtion

Para No. of the Tender

Papars.

1.1
SBection - II 

1.2 Conditions of contracyt

"’
% dan B % B N

Section - I1II
1.3 Opecifications.

1'3““

T I7We agree that%t this Tender shall not be restrxcted
on withdratn and shall remain open foar acceg*ante for and
during the period of four months from the date fixed for
opening the gsame and I/We shall be bound by a communication:
of acceptancs. '

4. f/we'fhlly understand-th9§termﬁ, conditions and other
pravisions ' ags containad in the Tender-papers ad I/We agrae
that same shall apply to my/out Tender as modified by my/our
Tender and I/We shall be bound by them.

LY ey g g el
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. NTEBRAL COACH FACTORY,MADRAS-3D. : IBF/ELECIOQI oy
§ e e e e e e S et St s e e m———-—ﬂ#—-—-w—--—rw——-—r-—ﬁ MTE - &*"’6 !
SUBJECT: SPECIFICATION FOR { o R E VAL 2)

: CONVERTERS: OF BG, RC Eﬂﬂs : PAGE :47 DF 36 |
: MOTOR CORCHES L o }

J. I/We have been lxcensﬁﬁrby the GBovernment of
india, for the manufacturs of’ - tHe components/complete
assembly of rectifiers offered ‘herein and the licensed
capacity is adegquate to meet the preaent affar.

4. I/We have daposited with-the Chief Cashier, Inftagral
Coach Factory, Madras the required Earnest Money of .

Rupees

@ in respect oaf - this

Tender for which Rsaceipt Mo. ) DE. has been
granted. ' B - |
I/WHe enclose a bank guarantee f rom Bank

i td., for rupess towards sarnsst money in respect nf this
Tendgr.

7. I/We enclose the Income Tax clearance Certificate or
a daclaration to that effact as raguired under para . of the
Tender Papers pertaining to me/us for the year.

8. I/Wa have no retired engineer or re2fireg gazetted
afficer of the Enginearing Department of any of the Railways
owned and administered by the President of India.

or |
The list of retired sngineers or retired gazetied
afficers of the Engineering Despariment of any of the Railways
owned and administered by the President of India who are
agsgociated with me/us, is included as an snclosure o0
thia pffer lettar. o

Seal of the tender i I Yours faithfully,
Place ¢ S |
Nata 1

Signature of Tanderesr/s
1. Witngss byx 1. Signasturea : MName in Block le2{fers:

Addreses :

2. Sigrmaturs : Name in Block leftters :
Address 3

.f -—#m_--—-n--l-—-———-—-—n—-ﬂ_——I---—-r—lu-——-——ﬂ_ﬁﬁ-ﬂh—i—r-——““—--_—--——-——--ﬂ——— Ay TS PRI Sy \
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i  INTEGRAL COACH FACTORY,MADRAB—38. ! IEF/ELEC/021 :
! SR i REVMB. A :
et e o e e e o o e e et e e o e e e S s et s s o e e Rt mroes ot B+ - 5 4 ~ 4 ;
! SUBJECT: SPECIFICATION FOR | e :
: CONVERTERS OF BG, AL EMuUs : PABE 154 OF S5& !
D MOTOR COACHES o : P
e e et et e e e e e 2 e e e e e e e e/
NI L
SLHEDULE =9

List of imported special toql;:7ﬂlant, instrument, gauges,
jigs fixtures etc. required far installation. |
(To be procured by the Contractor at his own cost)
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Item No. Description  Guantity Unit price* Total CIF
of item reagquired CIF price
(1) (2) (3) (43 (5 )
Rs, P Rs. P

SBrand Total :
* Exclusive of Indian Agent’s Bbﬁmisﬁibn_ﬂayable in rupses.,
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SUBJECT: SPECIFIECATION FOR | - 24 :
COMVERTERS OF BSG, AL EMUs { PABE 1585 OF 34 :

/

MOTOR COACHES. B :

[tem No. Descripbion Namas and addraas Place of Place of
of item of Manufactura Manutacture Manu.
(13 (23 (%3 (43 (3 3
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SUBJELCT: SPECIFICATION FOR _
PAGE 15&6 BF 36

CONVERTERE OF BG, AC EMUs
MOTOR COACHES
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ENDEH
Please fill in the Questionnaiﬂifhelaw s

1. bive details of your previadﬁ.experience'an_ installation
of similar squipment/s.

2. Have+y9u any consultants to assist you in- this work ? If
30, fgive full particulars,.

. Bive details of technical_parsannel you wauld employ for
axecubtion of this Contract and a brisf note about their

gualiftications and sxperignce.

4. Bive the names of your Bankﬁréf&nd.their raferanca.

5. Bive details of ths 1i:en59dicapacity wai granted by the
GO1 for manufacture supply of components/full ractifier
assembly offered herein. |

NOTE: This form shall be filled_precisely and will full
details. .

encl: Drg.No. EMU/M-2-0-001, '
‘ ICF/BK.,.7-1-068, a3lt 'g’.
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«  SUBJECT: SPECIFICATION FOR '
: CONVERTERS OF BG, AL EMUs

E MOTOR COACHES '%gi::

CORRECTION SLIP NO. 1 DT. 14.2.93.

Clauss 4.4
The last para shall bs read as forllomws 3

In the Auxiliary rectifisar, metal Dxlde varistor (MOV)
shall be provided in AL input side. RESE8 approved type
~umber of MOV is ¥ 240 or 251 CA JI2. of M/s I.6.E. (INDIR)
Ltd., Bombaly. Detail calculations and Technx:al Data of MOV

shall be submitted for approval.

Clause 4.3
Belated. This over current relay is not applicable for

EMU Main Rectifier. _
(Clause 4.4 correction is based on i1tem 16 of V HSB Meating
1§ ?hgg?l 21722 June ‘21 and RDEO lefter EL/2.3.7/110 dated

Wy G gugahs Sy ety e
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CORRECTION SLIP NO. 2 DT’““"%EJO.?S

The para shall be read as fﬂllaws y -

The type and rmutxng test on diodes, converter Aﬁsy.
and . after installation of the Rolling Btock shall be in
accordance with IS.7788~75 as shown below. Atleast 10 diodes
shall be subjected to type tests as per IS7788-70 and recordg
maintained by the manufacturers. The type test shall oe
arranged atleast 2 months before assemoly of convarter.

1.1 Test on Diodes
18.7788-79 Llause No.

S1.MNo Naturse of Tests - Type tests Routine -
1. Forward voltags - 10 1._.1 10.1.2.2
2. Reverse characteriatzc o 10.1.3 -

3. Revsraeg current. L i0.1.4 ot
4. Reverse voltage. R 10.1.9 —3%
5. Reverss recovery change*' 10.1.6 —
&. Thermal Resisgtance R 15 PN SR & —¥*
7. Transient Thermal 1mpedance“ 10.1.7.4 -
B. Thermal cycling - o -10.1.8 -
?. Surge forward limigt current | 10.1.92.1 0.1.9.2
i3. Surge forward current ' . 10,1.10 -
11. Load B 10.1.11 -
12. Deterioration - 13,1418 ~= 3
1&. Encapsulation o 10.1.13 -

* its applicable
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SUBJECT: SPECIFICATION FOR

COMNVERTERS OF BG,

\ . F";'., "-.. . " ‘_“_'—_""--“——-———-“_._
‘,“ f' | - | )
i \ | Clause Number
| - . Typs - Rgutine _
e i. Ventilation 10.2.2 —

T ~»_ Mechanical vibrations and shock 10.2.3
3. Voltage sharing - ‘ S 10.2.4 -3
A. Forward current sharing C10.2.3
g  Continuous duty temp. rigs’ "~ 10.2.6
L. Starting duty cycle vemp. rigse 10.2.7 -
7. Impulse voltage 10.2.8 -
8. Insulation 10.2.%9  —%
9. Tesktas on Converter Assembly. 10.2.10

{0. Teste on indicating and fugctional 10.2.11 — %

unite of converter assemblies.

- 11. Powar losg, @easurement - 16.2.12 ~
| 13. Temperature rige test - Llause . 45,0t to ICF/ELED/

b X

iy iy

12. Check of diode characterigbic 10.2.13
7. 4.1.2. ©O21 Rev.A

1.3 Teats on Convearter Assembly after installation.

‘ Type Routihe
1 After installation on Rolling Stock 10.2.14 ~ 3
2 AC civcult breaker teating 10.2.16 ~

# denontes ‘Applicable’.

2. .In addition %o the tests indicateg for convearter assemT
bly, &the Hose proof test as per ra. 4691 — (latest) shall be

conduc ted 35 Routine test for all the convertger assamblies|
~ffaprad for inspection, to naet the requiraments, indicated}

in e clause L. 5f ICF/Elec./0721 (Rev. A
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