E
“w
£
E
g
i

GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS

PData Pook
of
Electric ocomotives

PUBLICATION NO.
RDS0/2016/EL/PUB/0001 Rev '0'

Issued by :
ELECTRICAL LOCO DIRECTORATE
May 2016

RESEARCH DESIGNS & STANDARDS ORGANISATION
MANAK NAGAR, LUCKNOW - 226011

MDD o

ST TIrSgET Transforming Railways

www.rdso.gov.in



GOVERNMENT QOF INDIA
MINISTRY OF RAILWAYS

(Data (Book
of
Electric Jocomotives

PUBLICATION NO.
RDS0/2016/EL/PUB/0001 Rev '’

Issued by :
ELECTRICAL LOCO DIRECTORATE
May 2016

RESEARCH DESIGNS & STANDARDS ORGANISATION
MANAK NAGAR, LUCKNOW - 226011

LS A

AAMIRDIOW

Tt mrtieger Transforming Railways=
WAW ITS0 Qov.in



Tq
yed afa, YRd WRAR
Nl AT
¥l ¥ad, 78 faeell — 110001

MEMBER ELECTRICAL, RAILWAY BOARD

&
EX-OFFICIO SECRETARY,
GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
RAIL BHAVAN, NEW DELHI - 110001

Foreword

Key parameters and technical data of electric locomotives are very useful in framing
specifications of loco equipments, calculation of haulage capacity, chalking out maintenance
strategy, carrying out failure investigation and other developmental works in the field of loco
operation and maintenance. These information about locomotives are needed frequently by
Rolling Stock Engineers in day to day working.

At present, for getting correct and required information about Electric Locomotives,
Engineers have to search manuals and other technical literature which is not only time
consuming but also tedious.

It gives me immense pleasure that RDSO has compiled and published the Technical
Data Book of Electric Locomotives which will be very useful for Railway Electrical Engineers.

sfiwani Kumar Kapo
= slclig
/ *
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Message

Electrical Directorate of RDSO is publishing a Data Book for Electric
Locomotives. This will serve as a very useful reference book for all Railway
Electrical Engineers. It will provide ready information about various class of
Electric Locomotive as and when required for the purpose of analysis,
development and reliability study of locomotives.

This is a very commendable effort of Electrical Directorate and | wish
all success in their endeavour.
OM

(P. K. Srivastava)
Director General
RDSO

1SO 9001 : 2008 Organisation



Introduction

Design parameters of Electric Locomotives are used in
day to day working by Rolling stock Engineers. Depending on
the feedback from Zonal Railway as well as production units,
performance of the equipments in question are evaluated in
given operating conditions. During such evaluation and
investigation, various parameters, characteristics and
dimensional details are needed. Information of locomotives is
available in maintenance manuals and in other technical
hiteratures in segregated form. At present a lot of time is
consumed in getting the desired and correct information.
Keeping this requirement in view, efforts have been made by
Electric Loco directorate to compile all the relevant data of

various types of electric locomotives at one place and issue it
in the form of data book.

More over, during service of locomotives, some changes
or alterations take place in equipment lay out as well as type
of equipments to get optimum and reliable utilisation of
locomotives. Such changes have also been incorporated while
keeping the original equipment design data.

I hope this will serve as a useful reference book.

“%WF’%TU 'S5 )

(Om Prakash Kesari)
EDSE (Co-ord), R.D.S.0.
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Three Phase Electric Locomotives
(B.G.)
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WAG 9
CONT. RAIL P.S. 6120

CO-CO TYPE WAG9 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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WAG-9

CO-CO TYPE WAG—-9 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE

20 LOCOMOTIVES(6 FULLY ASSEMBLED + 7SKD + 7CKD) PLUS TWO (CKD) LOCOMOTIVES TO SERVE AS BANK OF SPARES OF THIS TYPE
WERE ORDERED BY IR ON M/S ABB, SWITZERLAND AS PER RDSO'S SPECIFICATION No.E—17/08. FIRST LOCOMOTIVE WAS RECIEVED IN 1996
THE CONTINUOUS HORSE POWER OF THE LOCOMOTIVE IS 6120.

THE LOCOMOTIVE IS POWERED BY SIX AXLE HUNG NOSE SUSPENDED FORCED VENTILATED 3.PHASE TRACTION MOTORS.SPEED
CONTROL IS ACHIEVED THROUGH CONVERTER—INVERTER CONTROL USING G T O THYRISTORS.

MULTIPLE CONNECTION UP TO TWO LOCOMOTIVES IS POSSIBLE.THESE LOCOMOTIVES HAVE MICRO—PROCESSOR BASED CONTROL

AND FAULT INDICATION SYSTEM.

AIR AND REGENERATIVE SYSTEM FOR THE LOCOMOTIVE AND AIR BRAKE FOR THE TRAIN ARE PROVIDED.

PROCUREMENT PARTICULARS

Contracts LD Year put | R. Loco TENDER Total No. ] k
Date in line Numbers Spec. No. Ordered. emarks
92/RSF/459/1- 123.07.93 ABB 000 £ 17 /08 o
(GP=140) SWITZERLAND 31021
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GENERAL

SYSTEM OF CURRENT
LINE VOLTAGE
WEIGHT IN W.0.

ADHESIVE WEIGHT
AXLE LOAD

CONTINUQUS RATING

H.P.
T.E.

SPEED

MAX. T.E.

MAX. SPEED
WHEEL DIA (NEW)
(HALF WORN)
(FULLY WORN)

BOGIE

DRIVE ARRANGEMENT
DESIGN

BRAKES
LOCO

TRAIN

PANTOGRAPH

No.

MAKE

TYPE

WEIGHT

(W.O. INSULATOR)

AC

25000V
123t+/-1%
(+1230kgs)
123t+/-1%
20.5t+/-2%

6120
33129 kg
50 kmph
46890 kg
100 Kmph
1092 mm
1054 mm
1016 mm

GEAR PINION
3 AXLE.
FABRICATED

AIR
REGENERATIVE
AIR

2

SECHERON
ESID 103-2500
186 kgs

TRANSFORMER

Make

Type

No.

WEIGHT COMPLETE
COOLING
INSULATION

Rating

PRIMARY

SECONDARY

AUXILIARY
HOTEL LOAD

FILTER

POWER CONVERTOR

No.

Make

Type

COOLING

TYPE OF GTO

TYPE OF IGET

TYPE OF DIODE
CONMNECTION :
No. OF THYRISTER/CON :
No. OF DIODES/CON

LINE CONVERTOR
CONT RATING

FREQUENCY
DC LINK VOLTAGE

MAIN PARTICULARS OF LOCO

ABB

LOT 6500
1

9523 KG
OFAF
CLASS A

25KV, 6531 kvA,
261.25A
4x1260V,
4X1449KVA,
4x1142A
1000V,

334KVA, 334A
960V, 2x622.5 KVA,
2%648 A
1154V,

400kvA, 347A

2

ABB, BHEL, MEDHA
UW-2423-2810
OFAF

SG 3000 G X H24
5SNA 1200G450300
D 921545 T
BRIDGE

14 + 1 (MUB)

14 +1(MUB)

2x1269 V
50 HZ+/-3%
2800 V (NOMINAL)

DRIVE CONVERTOR

MOTOR VOLTAGE
(PHASE TO PHASE)
MAX. O/F CURRENT
(per PHASE)
MOTOR FREQUENCY

TRACTION MOTOR

MAKE

TYPE

No.
INSULATION
SUSPENSION

VENTILATION
WEIGHT

1 Hr RATING
CONT. RATING

GEAR RATIO

AUXILIARY CONVERTER

MAKE
TYPE
RATING
100kvA

WAG-9

2180V
971 A

0- 132 HZ

ABB

6 FRAG0GS

6

CLASS 200
AXLE HUNG,
NOSE SUSPENDED
FORCED AIR
2150 kg

850KW, 2089V
2004, 1135 rpm
850KW, 2180V
270A, 1283 rpm
5.133 (77:15) /
(107:21)

ABB
BUR 10A 100LVPS
3PHASE, 415V,
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TRACTION MOTOR BLOWER

M., : 2.
Blowsr
Moke FLAKT &BE
Type HCBO-605-115
Rating A,08rm s, 2080Pg,
Motor
Mok : LAMDERT
Typa 200L55—RFXHZA-01
Roking 3 phase, 415 50Hz
2930 rpem, 20KW
Ingulalion H Clgss F
QIL COOLER BLOWER
M., H 2,
Blowar
Make Typa : BEHR
Fating : 4,056m /5, 2950Pq,
Motor
Moka H LANDERT
Type : 200155 -RH2A
Raling : 3 phose, 415V, 50Hz
2930 rpm, Z5RW
Insulation 2 Clpss F
SCAVANGE BLOWER FOR TM & QL COOLER
No. H 2,
Blowar
Maoke : HOWDEN SAFANCO
Typa : ME 55
Rating - L6684 mafs--tﬁﬂF'-n
Motor
Make LAMDERT
Type ) 100L28=R2C
Rating ' I phas=e4 15V 50Hz
2850 rpm,J.0KW
Ingulgtion H Class H
TRANSFORMER QIL PUMP
Ma, : 2.

Pump
Mgk

Typea :
Rating

Fumettoz, Switzerland
TAOB-Z174 /15
10001Iom, 17 20Pa

Molor
Make
Typa
Fating

Insulation

M,
Pump
Moke
Type
Rating
Motor
Make
Type
FI|:|1In|;

Insulation

MaIN_COMPRESSOR:

Mo,
Compragsor
Wake

Type

Rating
Motor

Moke

Type

Rating

Inswlation

Mo,
Blowsr
Moke
Type
Rating
Mofor
Moka
Type
Rafing

CONMYERTOR QIL PLUMP

Haochine room blowar

LANDERT
112M-2B

3 phose.415¥,50Hz
2030 rpm 4. TRW
Clo=zs F

2

Flumettaz, Switzerland
TC1G—?1EE|..I"E'3

FEOLPM.3300Pa

LAMDERT

112m=2F

5 phose415¢.50Hz
2860 rprm, 1 1kW
Clogs F

Z

D&k
203200 C13-T32
1854 |1 /min. 10Kg/ em

LAMDERT
20055 -RPAHER

415%, Jphose, S0Hz,
15kW. 730 rpm
Closs H

2

FLaKT aBA
HEBO=416=/0
1 m¥s, 1330Po

LaMDERT
132M -RFEHEZC

1 phose 415y SlHz
283D rpro2 Gk

WAG-9

Insasation : Class F
SCAVANGE BLOWER FOR T & QI COOLER
Ma. H 2
Elg'ﬁ!l’
Make HOWDEN SAFANCO
Type ' BE 11
Faling ; a1 mj,-":, £50Fa
Motor
Make : LANDERT
Type : S0L24=REZC
Rating : 1 phose 415 V.60 Hz
10 rprn, 0. 75kW
Ingaslation Closs F
AUKILIARY COMPRESSOR;
Ho. ! 1.
Lomprassor
Make (&M Bristol
Type : FF 3145
Copacity © 141 6lt/min, 7.03kg forrt
Motor
Moke : D&M
Rating P 110 WDC.0, 75w, 1450mm
Air dryer{1no/loce) provided for compression
BATTERY
Maoke : SAFT NIFE
Type I HNi=Cd(SaF=359 58L184%)
Rating r 110V, 1994H
PROTECTIVE DEVICES
Vigilance control : fes
Slip/Siide conirol : Yas
Main Cwerlaad relay H s
Mo wall relay : fag
Owar wollage H Yo
pratection
Earth foult reloy : fas
Low
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12 2250 2

THREE-PHASE ASYNCHRONOUS
TRACTION MOTOR

TYPE 6 FRA 6068

DATA CONTINUOUS
PER MOTOR RATING

2 K]

T[]

n /min]

00S g

n 95 -

MEANING

U1 = PHASE-TO-PHASE VOLTAGE
1 = PHASE CURRENT

P2 = A
T = TORQUE AT MO
n = OR

OR EFFICIENCY
TOR FREQUENCY
2 = ROTOR FREQUENCY

| = AT FUNDAMENTAL FREQUENGY

CALCULATED FOR A TEMPERATURE
OF THE WINDINGS OF 150°C

REVISION : o) 1993-09-07
b) 1994-02-04
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mm

: 123 TONNES

TONNE
-

M

TRACTIVE EFFORT

10

SPEED IN Kmph

TRACTIVE EFFORT — SPEED CURVE [felHET8 430727) Appd:
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in tonnes

Effort

3raking

D)
)

80 10(

S
>

Speed in Kmph
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HAULAGE CAPACITY OF 3 PHASE FREIGHT LOCOMOTIVE WAG 9
( WITHOUT ACCELERATION RESERVE )

G.R. 1:5.1 T.M. 6FRA—6068

TONNES AT KMPH ( TANGENT TRACK )

50 40 o0 60 /70 30 90 100 110 120

w)
=4
-
=
O
(i

GRADE START

20

LEVEL
1,/500
1,/200
1/150
1/100
1/50
LEVEL [= ABOVE 6000 -

4 WHEELER WAGONS

2500
JoUU

GOODS SERVICE

1/500 fe———————— ABOVE 6000

565 12040
395 11640
545 11165 5205

P R oA
680 | 590 1820

1/200 | 5060 | 5060 | 5060
1/150 | 4250 | 4165 | 4080
1/100 | 2910 | 2870 | 2825
1/50 1455 | 1445 | 1435
LEVEL

/500
JUYU

BOGIE WAGONS (BOXN)

1/
1/200

/150

1/

SERVICE
ICF COACH

PASSENGER

/100
00

1/

1/50

20.12.93

D | L.K.MISRA

C R.CAGARWAL
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WAGY9H
CONT. RAIL P.S. 6120

CO-CO TYPE WAG 9H ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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GENERAL

SYSTEM OF CURRENT
LINE VOLTAGE
WEIGHT IN W.0Q.

ADHESIVE WEIGHT
AXLE LOAD

CONTINUOUS RATING

H.P.
T.E

SPEED

MAX. T.E.

MAX. SPEED
WHEEL DIA (NEW)
(HALF WORN)
(FULLY WORN)

BOGIE

DRIVE ARRANGEMENT
DESIGN

BRAKES
LOCO

TRAIN

PANTOGRAPH

No.

MAKE

TYPE

WEIGHT

(W.O. INSULATORY)

AC

25000V
132t+/-1%
(+1320kgs)
132t+/-1%
22.0t+/-2%

6120
33129 kg
55 kmph
53000 kg
100 Kmph
1092 mm
1054 mm
1016 mm

GEAR PINION
3 AXLE.
FABRICATED

AIR
REGEMERATIVE
AIR

2

SECHERON
ESID 103-2500
186 kgs

TRANSFORMER

Make

Type

No.

WEIGHT COMPLETE
COOLING
INSULATION

Rating

PRIMARY

SECONDARY

AUXILIARY
HOTEL LOAD

FILTER

POWER CONVERTOR

No.

Make

Type

COOLING

TYPE OF GTO
TYPE OF IGET
TYPE OF DIODE
CONMECTION

Mo. OF THYRISTER/CON :

No. OF DIODES/CON
LINE CONVERTOR
CONT RATING

FREQUENCY
DC LINK VOLTAGE

MAIN PARTICULARS OF LOCO

ABB

LOT 6500
1

9523 KG
OFAF
CLASS A

25KV, 6531 kvA,
261.25A
4x1260V,
4X1449KVA,
4x1142A
1000V,
334KVA, 334A
960V, 2x622.5 KVA,
2x648 A
1154V,
400kvA, 347A

2
ABB, BHEL, MEDHA
UW-2423-2810
OFAF

SG 3000 G X H24
5SNA 12006450300
D 021545 T
BRIDGE

14 +1(MUB)

14 +1(MUB)

2x1269 V
50 HZ+/-3%
2800 V (NOMINAL)

DRIVE CONVERTOR

MOTOR VOLTAGE
(PHASE TO PHASE)
MAX. OfP CURRENT
(per PHASE)
MOTOR FREQUENCY

TRACTION MOTOR

MAKE

TYPE

Nao.
INSULATION
SUSPENSION

VENTILATION
WEIGHT

1 Hr RATING
CONT. RATING

GEAR RATIO

AUXILIARY CONVERTER

MAKE
TYPE
RATING
100kvA

WAG-9H

2180V
971 A

0- 132 HZ

ABB

6 FRAG06E

6

CLASS 200
AXLE HUNG,
NOSE SUSPENDED
FORCED AIR
2150 kg

850KW, 2089V
200A, 1135 rpm
850KW, 2180V
270A, 1283 rpm
5.133 (77:15) /
(107:21)

ABB
BUR 10A 100LVPS
3PHASE, 415V,
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TRACTION MOTOR BLOWER

MHe, : 2
EIEH!F
Make : FLAKT &BE
Type : HCBO-605-115
Rating 4, 08rms, 2980Pa,
Motor
Mok : LAMDERT
Type : 200LES—RFXHZA-01
Roting : 3 phase 415 50Hz
2930 rprm, 2heW
Insulalion H Class F
QIL CODLER BLOWER
Ma. : 2
Blowar
Make/ Typa H BEHR
Faling : 4,05m /5, 2950Pq,
Motor
Moka H LAMDERT
Type : 200LES5-RH24
Raling : 3 phose, 415V, 50Hz
2930 rprn,ZERW
Insulation : Clpss F
SCAYANGE BLOWER FOR TH & OIL CODLER
Mo, : 2
Blower
Moka : HOWDEMW SAFAMCO
Type 1 ME 55
Rating 0664 M}a-'«ﬁ-ﬂF'-a
Motar
Make : LAMDERT
Type : 100L28=R2C
Rating H I phase 418y 50Hz
ZB50 rprm, 3.0K0
Ingulgtion : Cla=s H
TRANSFORMER CIL PUMP
Mg, : 2
Fumg
Make 0 Fumettoz Switzerland
Typa H TAOB=2174/15
Rating 1000Iom, 1 720Po

Molor
Make
Ty
Raling

Insulation

M,
Fump
Moke
Type
Rating
Motor
Mok
Type
Rating

Imsulation

Mo,
Comprassor
Moke

Type

Rating

Motor

Make

Type

Fating

Insulation

M,
Blower
Maks
Type
Rating
Maofor
Moka
Type
Rofing

CONMVERTOR QIL PLUMP

MalN_COMPRESSOR:

Hachine rosm blowar

LANDERT
112W-2E
3 phose415V,50Hz
2030 rprm, 4. TkW
Class F

2.
Flumeltaz, Switzerdand
TC1D—E1EE|..I"2'3
SEOLPM. 3300Pa
LAMDERT
112m=-2F

3 phose415¢,50Hz
28680 rprr, 1 1kW
Closs F

Z

Dk
283200 C13-T32
1584 11 min. | 0Kg,/ em

LANDERT
M55 ~RPAHER

415V, Jphose, S0Hz,
15kW. 730 rpm
Closs H

2

FLAKT ABS
HCED=415-60
! m¥s, 1330Pa

LANDERT
132M-RFEHEZC

1 phose 415V, 50Hz
2830 rpro 2 GRW

WAG-9H

Insudation : Class F
SCAVANGE BILOWER FOR T & OIL CCOOLER
Ma. ' 2
ElEUI!l’
Make : HOWDEN SAFANCT
Type : 88 11
Fating ' a1 mj,-":, 550Pa
Motor
Make : LAMDERT
Type : S0L24=-REZ0
Rating 1 phose 415 V.50 Hz
2810 sprn,0.75KW
Inzulalian Closs F
AUXILIARY COMPREESSOR:
Ho. : 1.
Lomprassor
Make H M Bristol
Type : FF 3145
Copacity ;141 6l /min,7.03kg /ot
Motor
Mok : Oedcl
Rating P 110 WD, 750w, 1450mm
Air dryer{ 1no/floce) provided for comperessian
BATTERY
Moke : SAFT MIFE
Type : Ni=Ca(SAF-33 SBL19%)
Rating . 110V, 1954
PROTECTIVE DEVICES
Wigilance control : fag
Slip/Siide conirol : Yag
Main Cwerlaad relay H Yas
Mo vall relay : as
Owar voltage H fas
pratection
Earth foult reloy i Yas
Loy
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=

T T |

& B2 4

4255 MAX. HT. OF LOCO
WITH PANTO  LOCKED DOWN

,F
:
u
i

3895

35

36 34 3/ 36

RAIL LEVEL

1676 GAUGE

1955
3100

. CENTRAL ELECTRON\CS 1 (CELT)
. MAIN RESERVOIR
- MAIN RESERVOIR
C L TR

SFORMER,/CO

IWER BOG

3LOWER,/Ol

INVERTER 2

19280 OVER HEADSTOCK

20562 OVER BUFFERS

BLOWER 1

1 2 3 4 5 6 7 8 910 11 12 13 14 15 16,17 18
\ i / / A
‘\\ \ \ / ‘f’ J J / X \ / I'/ ’,// // // /
\ Y / \% [ S/ /
Iv’*-\ E T - o o P N
&) Tkt “‘,F“—LJ( (®) : ’ pn £ “:{"
W) || = R 3 [ I ]
2
L /
/ J / /
/ / /
/" / ." f’ ! \ \ \ AN
19 2021 22 23 24 25 26 27 28 28 3C 31 A2

Page 17 of 304




fi
[z

1100
1050
1000
930
900
830
800
750
0
650
600
550
500
450
400
30
300
250
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12000
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11000
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0
0

U
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15 10 31 50

625 750

875 1000 1125 1250 1375 1500 1625 1750 1875 2000 2125 2250 2375 2500 nit/minj

WAG9

THREE—PHASE ASYNCHRONOUS
TRACTION MOTOR

TYPE 6 FRA 6068

DATA CONTINUOUS  AXIMUM
PER MOTOR  RATING VALUES
U 2180
noo 393
P2 [KW] 850
T [Nm] R0 9200
o [l/min] ik 2584
Cosp[1] s -
1] 9% -
i [H) 132
2 [H g -
MEANING OF THE SYMBOLS :
PHASE w0LTACE
URREY
107 SHA |
SHAT

| = AT FUNDAMENTAL FREQUENCY

CALCULATED FOR A TEMPERATURE
OF THE WINDINGS OF 150°C

REVISION & a) 1993-09-07
b) 1994-02-04
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TRACTIVE EFFORT — SPEED CHARACTERISTICS FOR WAG-9H LOCOMOTIVE

CONTINUOUS RATING

SPEED (Kmph) 0 55 60 70 80 90 100

T.E. (Tonne) | 30.025 | 30.025 27.525 23.59 20.64 18.35 16.51
SHORT TIME RATING

SPEED (Kmph) 0 15 32.8 35 40 50

T.E. (Tonne) |51.46 |51.46 50.3413 | 47.185 41.28 33.03

BRAKING EFFORT - SPEED CHARACTERISTICS FOR WAG-9H LOCOMOTIVE

SPEED (Kmph)

10

62

70

80

90

100

B.E. (Tonne)

26.5

26.5

23.59

20.64

18.35

16.51
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Tractive Effort-Speed Characteristic of WAG9H Locomotives

Tractive Effortin tans

MOTDR . §FR.S BOES
[nbu. OF MOTORS B
CONT. RATING . BiE0Y Foea
GEAR RATIO .BA5s
LdG — T
i Y AHEFL Pla { Ci54nn
| W OF JLOCO 1321
17 |Max STARTING TE. |51 .46
ill-'l..'ﬂi
\ -
N
2TER2N
\ #i5a
\\\.___20.5.1
‘1."‘- IR
.01
10 0 T L L] S [ =] o an an 100
Speeceatd un Ramigln

e WAL T D 1L CEY

—— Cont Rating 30.025 1 55
kmph
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BE in Tonnes

30

25

20

15

10

Braking Effort-Speed characterstic of
WAG9H Loco Braking

Effort in Tonnes

AN

MAXIBRAKING EFFORT=

26.51 BETWEEN 10 KMPH ANIp 62

KMPH

N\

N

N

N

0

10

20

30 40 50 60 7O
Speed in Kmph

80

90 100 110
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WAP7

CONT. RAIL P.S. 6120
CO-COTYPEWAP7 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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GENERAL

SYSTEM OF CURRENT
LINE VOLTAGE
WEIGHT IN W.0O.

ADHESIVE WEIGHT
AXLE LOAD

MAX. SPEED
WHEEL DIA (NEW)
(HALF WORN)
(FULLY WORN)

BOGIE

DRIVE ARRANGEMENT
DESIGM

BRAKES

LOCO

TRAIN

PANTOGRAPH

Mao.

MAKE

TYPE

WEIGHT

(W.0. INSULATOR)

AC

25000V
123t+/-1%
(+1230kgs)
123t+/-1%
20.5t+/-2%

6120

23200 kg
71 kmph
32900 kg
140Kmph
1092 mm
1054 mm
1016 mm

GEAR PINION
3 AXLE.
FABRICATED

AIR
REGENERATIVE
AIR

2

SECHERON
ESID 103-2500
186 kgs

MAIN PARTICULARS OF LOCO

TRANSFORMER
Make

Type
No.

WEIGHT COMPLETE
COOLING
INSULATION

Rating

PRIMARY

SECONDARY

AUXILIARY
HOTEL LOAD

FILTER

POWER CONVERTOR

No.

Make

Type

COOLING

TYPE OF GTO
TYPE OF IGBT
TYPE OF DIODE
COMNMNECTION

No. OF THYRISTER/CON :

No. OF DIODES/CON
LINE CONVERTOR
CONT RATING

FREQUENCY
DC LINK VOLTAGE

ABB, HI-VOLT,
BHEL

LOT 7500/7775
1

9523 KG

OFAF

CLASS A

25KV, 7475/7775
kvA, 299/311A
4x1269V,
4x1449KVA,
4x1142A

1000V,

334KVA, 334A
960V, 2x622.5 KVA,
2x648 A

1154V,

400kvA, 347A

2
ABB, BHEL, MEDHA
UW-2423-2810
OFAF

SG 3000 G X H24
SSNA 1200G450300
D 921545 T
BRIDGE

14 + 1 (MUB)

14 + 1 (MUB)

2%1269 V
50 HZ+/-3%
2800 V (NOMINAL)

DRIVE CONVERTOR

MOTOR VOLTAGE
(PHASE TO PHASE)
MAX. OfP CURRENT
(per PHASE)
MOTOR FREQUENCY

TRACTION MOTOR

MAKE

TYPE

No.
INSULATION
SUSPENSION

VENTILATION

WEIGHT

1 Hr RATING

CONT. RATING

GEAR RATIO
AUXILIARY CONVERTER
MAKE

TYPE
RATING

HOTEL LOAD CONVERTER

MAKE
RATING
WOLTAGE

WAP-7

2180V
971 A

0- 132 HZ

ABB

6 FRAG068

6

CLASS 200
AXLE HUNG,
NOSE SUSPENDED
FORCED AIR
2150 kg

B50KW, 2089V
290A, 1135 rpm
B50KW, 2180V
270A, 1283 rpm
3.6 (72:20)

ABB
BUR 10A 100LVPS
3PHASE, 415V,
100kvA

SIEMENS/MEDHA
2x500 KVA
750V +/-5%, 3-PH
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TRACTION MOTOR BLOWER

Mg, : 2.
Blowar
Make FLakT aBEB
Type HCBO-E05-115
Rating 4, 08T 2, 2080Pg,
Motor
Make : LAMDERET
Type : 200L55-RFXHZA-O1
Rafing - 3 phased415Y,50Hz
2930 rpm, 2BkW
Insulation H Cluss F
DIl COOLER BLOWER
Mo : 2
Blowar
Make/ Typa H BEHRE
Fating : 4,05m /5, 2950Pg,
Motor
Maoka H LANDERT
Typa ! 200LES—RHIA
Raling : 3 phose,415V,50Hz
2930 rpm,Z0kW
Insubation : Cinss F
SCAYANGE BLOWER FOR T & CHL CODLER
Mo, H 2,
Blowear
Maka HOWDEW SAFANCO
Typa : ME 55
Roting 0.664 my's,450Pa
Hotor
Make LAMDERT
Type : 100L28=R2C
Rating ; I phased 15, 50Hz
2850 rprn, 30KN
Ingulation H Class H
TRANSFORMER QIL PUMP
M, : Z

Pumg
Mok

Type :
Rating

Fumettoz, Switzerland

TAOB-2174/15
100%I0m, 1720Pa

Mator
Make

Type
Raling

Insulation

CONVERTOR CIL P

M,
Pump
Maoke
Typa
Rating
Molgr
Moke
Type
Hming

Insulation

M,
LOMprasgor
Make
Type
Rating
Motor
Maoke
Type
Rafing

Insulation

Mo,
Blower
Moke
Type
Rating
iafor
Moke
Type
Rating

MaIN_COMPRESSOR:

Machine rosm blewar

LAMDERT
M2M-ZE

3 phose415¢,50Hz
2930 rprm 4. TeW
Clazs F

2

Flumeltaz, Switzedland
TE1E|—?1EE|..I"29

FEOLFM.3300Fa

LAMDERT

112M=2F

3 phosa 415 50Hz
ZB60 rprn, T16W
Closa F

2

Dkl
ZAJ200 C13-T32
1554 |1/min. 1 0Kgem

LANDERT
200055 -RPAHER

415V, Jphase, S0Hz,
156w, 730 rpm
Class H

2

FLaT ARS
HEBG=415=60
| m¥s, 1330Fa

LANDERT
132M-RFEHEZC

1 phosed15v,50Hz
283D rprn 2 GkW

WAP-7

Ingalation : Clags F
SCAVANGE BLOWER FOR TM & QIL COOLER
Ma. : 2
Elgu.!r
Make : HOWDEMN SAFANCO
Type : 88 11
Rating : 0.1 mj,-":, 550Pa
Motor
Mok ' LAMDERT
Type : L 24=-REIC
Rating ¢ 1 phase 415 VED Hz
810 rpr, 0.7 5EW
Ifgubatian Closs F
AUXILIARY COMPRESSOR;
Mo. 1 1.
Lomprassor
Make H M Bristol
Type : FF 3145
Copacity v 14 .if..ll;..-"min.?l‘.I:lv.ﬁh-;t,-"'i;rri'-'h
Motor
Mok : Delc et
Fating P10 wDCO, 75, 1450mm
Air dryer{1no/loce) provided for compression
BATTERY
Mok : SAFT NIFE
Type I Ni=Cd{SAF=38 5B8L199)
Rating : 1100, 1 994H
PROTECTIVE DEVICES
Wigilance control H Yes
Slip,/Shide conirol : Yag
Main Cwerload relay : fas
Mo wall relay : fag
Qe vollage H fas
protection
Earth foult reloy H Yag
Low
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RAIL LEVEL ——F————
1676 GAUGE

Btk bt a s s
NHEPAPEN SO OO ND NS NN

BREE

o

a2
e

27.

- MAIN RESERVQIR

. CENTRAL ELECTRONICS 1 (CEL 2)

24, MACHINE RCOM
. SCAVENGE BLO ER

« SCAVENGE BLO 0 MACHINE ROOM BLOWER

3152 OVERALL WIDTH

3895

36 34 3/ 36

35

4255 MAX. HT. OF LOCO
NTH PANTO LOCKED DOWN

1090£%
X

1855

e

3100

MAIN RESERVOLR

1850

1850

40 38 39
12000

15700

19280 QVER HEADSTOCK

20562 OVER BUFFERS

SCAVENGE BLOWER TD T BLOWER/OIL COOUNG UNIT
TRACTICM MOTOR BLOWER BOGIE 2

VIGILAMCE CONTROL EQUIPMENT

CONTROL ELECTRONICS PNEUMATIC MANIFOLD
PNEUMATIC PANAL

AUXILIARY COMPRESSUR

OIL COOLING UNIT,TRANSFORMER /CONVERTER 1

OIL PUMP CONVERTER 1

TRACTION CONVERTER 1

SCAVENGE BLOWER CAPACITOR TO MACHINE ROOM BLOWER
SCAVENGE BLOWER TO MACHINE ROOM BLOWER 1
MACHINE RCOM BLOWER A1

AUXILARY CONVERTER BOX 1

CUBICLE AUXIUARY CIRCULTS 1

CUBICLE CONTROL CIRCUS 1

CENTRAL ELECTRONICS 1 (CEL1)

MAIN RESERVDIR

CUBICLE CONTROL CIRCUITS 2

CUBICLE AUXIUAPY CIPCUITS 2

ALIXILIARY COMN

ROOM BLOW

TRACTICN. CONVLLILL. 2
DIL PUMP COMVERTER 2

. QI COOLNG UNIT, TRANSFORMER /CONVERTER 2
. FLITER CUBICLE
. TRACTION MOTOR BLOWER BOGIE 1

SCAVENGE BLOWER TO TM BLDWER /OIL CCCLING UNIT 1
PHEUMATIC HORN

VACUUM CIRCUIT BREAKER

PANTOGRAPH

LIGHTENING ARRESTOR

. HIGH VAOLTACE TRANSFORMER

TRANSFOREMER

. BATTERY BOX

COMPRESSOR

A

65 7 8 © 10

ST\

14 15 18,17 18

\
O ST

|/

TC% ‘= OEE ¢

RS 2

", ol

e

®
20,

O~

1

!

21

23

!\//\\

24 25 26 27

32

CAB 1
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]
1200
150
1100
1050
1000
950
900
850
800
750
n
650
600
550
500
430
400
350
300
250
200
150
00

1
2400
2500
20
2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
&0
00
600
0
400
300
200
100

Il

I
%
2%
yzi
21
20

L
1200
1150
1100
1050
1000

950
900
850
800
750
700
650
600
550
300
430
400
350
300
250
200
130
100
50

WAG9

THREE-PHASE ASYNCHRONOUS
TRACTION MOTOR

TYPE B FRA 6068

DATA CONTINUOUS ~ MAXIMUM
PER MOTOR  RATING VALUES
oy 2180 2180
(TN 270 393
P2 [k 850 850
T [Nml 6330 9200
n [/min] 1283 2584
cose[1] 88 -
1 [] 95 -
fi o [Hz] 65 132
2 [H] 9 -
MEANING OF THE SYMBOLS :

ut PHASE - TO-PHASF VOLTAGE

11 = PHASE CURREMT

P2~ OUTPUT AT THF MOTOR SHAFT
T = |ORQUE Al MOIOR SHAFI

n — MOICR SPLLD

C0S¢ = POWFR FACTOR

] ~ MOTOR EFFICIENGY

ft = STATOR FRIOUCNCY

2 = ROIOR | RLQUENG)

| = AT FUNDAMENTAL FREQUENCY

CALCULATED FOR A TEMPERATURE
OF THE WINDINGS OF 150'C

REVISION : o) 1993-09-07
b) 1994-02-04
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TRACTIVE EFFORT - SPEED CHARACTERISTICS FOR WAP-7 LOCOMOTIVE WITH GEAR RATIO 3.6

SHORT TIME RATING

SPEED (kmph) 0 21.39 51.33 55 60 70 71
T.E. (Tonne) 32.88 32.88 32.17 30.02 27.52 23.59 23.23
CONTINUOUS RATING
SPEED 0 71 75 80 85 90 95 100 105 110 115 120 125 | 130 | 135 140
(kmph)
T.E. 23.23 | 23.2 | 22.02|20.64 | 19.43|18.35|17.38 | 16.51 | 15.73 | 15.01 | 14.36 | 13.76 | 13.21 | 12.7 | 12.23 | 11.79
(Tonne) 3
BRAKING EFFORT — SPEED CHARACTERISTICS FOR WAP-7 LOCOMOTIVE WITH GEAR RATIO 3.6
BRAKING EFFORT
SPEED 0 10 56.76 60 70 80 90 100 110 120 130 140
(kmph)
T.E. 0 26.50 26.50 25.07 21.50 18.81 16.72 15.04 13.68 12.54 11.57 10.75
(Tonne)
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Tractive Effort Speed Characteristic Of WAP7

TE in Tonnes

Loco TRACTIOM MOTOR  EFRA, B0ES
No. OF MOTOR 6
COMT. RATING -2180Y 2694 50Hz,
3-PHASE
— 1 CEAR|RATIO 5E
. PHEDL Did 1 “i0Sgmm
VT O L0 2G5
WA TTARTING T F =2 AR
. CoNTLTE ] 2323
\\x\
‘-\\
| — Continuous
‘_"‘-\-\__, .
— Maximum
-I
50 100 150
Speed in kmph
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BE in Tonnes

30

25

20

15

10

Braking Effort-Speed Characteristics Of WAP7 Locomotive Braking

Effort

MAX BRAKING EFFORT = 26.5 t BETWEEN 10

KMPH AND 56.76 KMPH

0 20

40

60

80 100
Speed in kmph

120 140

160
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WAP 5

CONT. RAIL P.S. 5440
BO-BO TYPE WAP 5 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Bo—Bo TYPE WAP-5 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAGUE

WAP 5

10 LOCOMOTIVES PLUS ONE LOCOMOTIVE TO SERVE AS BANK OF SPARES OF THIS TYPE WERE ORDERED BY IR ON M/s ABB

SWITZERLAND AS PER RDSO'S SPECIFICATION No.E—17/08. FIRST LOCOMOTIVE WAS PUT IN SERVICE IN 1996.THE CONTINUOUS HORSE
POWER OF THE LOCOMOTIVE IS 5440.

THE LOCOMOTIVE IS POWERED BY FOUR BOGIE MOUNTED FORCED VENTILATED 3—PHASE TRACTION MOTORS SPEED CONTROL IS

ACHIEVED THROUGH CONVERTOR—INVERTOR CONTROL USING G T O THYRISTORS.

MULTIPLE CONNECTION UP TO TWO LOCOMOTIVES IS POSSIBLE.THESE LOCOMOTIVES HAVE MICRO-PROCESSOR BASED CONTROL
AND FAULT INDICATION SYSTEM.

AR AND REGENERATIVE SYSTEM FOR THE LOCOMOTIVE AND AIR BRAKE FOR THE TRAIN ARE PROVIDED.

PROCUREMENT PARTICULARS

CONTRACT DATE SUILDER YEAR PUT . R. LOCO TENDER TOTAL Nos. REMARKS
N LINE SPEC No. ORDERED
92/RSF/459/1 |23.07.93 ABB 1996 30000~ F-17/08 10+1
(GP—140) SWITZERLAND 30010
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GEMERAL

SYSTEM OF CURRENT

LINE VOLTAGE
WEIGHT IN W.0.

ADHESIVE WEIGHT
AXLE LOAD

MAX. SPEED
WHEEL DIA (NEW)
(HALF WORN)
(FULLY WORN)

BOGIE

DRIVE ARRANGEMENT

DESIGN

BRAKES
LOCO

TRAIN
PANTOGRAPH
MNo.

MAKE

TYPE

WEIGHT
(W.O. INSULATOR)

AC

25000V
78t+/-1%
(+800kgs)
78t+/-1%
19.5t+/-2%

5440

22426 kg
50 kmph
26299 kg
160Kmph
1092 mm
1054 mm
1016 mm

GEAR COUPLING
AND 3 STAGE
GEAR

2 AXLE.
FABRICATED

AIR
REGENERATIVE
AIR

2

FAIVELEY

FAI AM22BUGY
231 kgs

MAIN PARTICULARS OF LOCO

TRANSFORMER
Make

Type
No.

WEIGHT COMPLETE
COOLING

INSULATION
Rating
PRIMARY

SECONDARY

AUXILIARY
HOTEL LOAD

FILTER

POWER CONVERTOR

No.

Make

Type

COOLING

TYPE OF GTO
TYPE OF IGBT
TYPE OF DIODE
CONMNECTION

No. OF THYRISTER/CON :

No. OF DIODES/CON
LINE CONVERTOR
CONT RATING

FREQUENCY
DC LINK VOLTAGE

ABB, HI-VOLT,
BHEL

LOT 7500/7775
1

10000 +/-3%
OFAF

CLASS A

25KV, 7475/7775
kvA, 299/311A
4x1269V,
4x1449KVA,
4x1142A

1000V,

334KVA, 334A
960V, 2x622.5 KVA,
2x648 A

1154V,
400KVA,347A

2
ABB, BHEL, MEDHA
UW-2423-2810
OFAF

SG 3000 G X H24
5SNA 12006450300
D 921545 T
BRIDGE

14 + 1 (MUB)

14 + 1 (MUB)

2x1269 V
50 HZ+/-3%
2800 V (NOMINAL)

DRIVE COMVERTOR

MOTOR VOLTAGE
(PHASE TO PHASE)
MAX. OfP CURRENT
(per PHASE)
MOTOR FREQUENCY

TYPE

No.
INSULATION
SUSPENSION
VENTILATION
WEIGHT

1 Hr RATING

CONT. RATING

GEAR RATIO

AUXILIARY CONVERTER
MAKE

TYPE

RATING

HOTEL LOAD CONVERTER
MAKE

RATING
VOLTAGE

WAP-5

2180V
953 A

0-160.3
HZ

ABB

6 FXA 7059

4

CLASS 200
FULLY SUSPENDED
FORCED AIR
1990 kg

1150 KW, 2044V
396A, 1485 rpm
1150 KW, 2180V
3704, 1585 rpm
3.91 (69:35:17)

ABB
BUR 10A 100LVPS
3PHASE, 415V,
100kvA

SIEMENS/MEDHA
2x500 KVA
750V +/-5%, 3-PH
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WAP-5

Maotor Inmulation Closs F
JJ.LLQM_QLELMEE Make LANDERT v WER F W
M, 2. Type 112M-2B
Bllmear Rating 3 phose, 415y, 50Hz Ho- -
Make FLAKT ABB 2850 rpm, 4. T Blower
Type HCBO=-605-115 Insulotion Closs F Make HOWDEN SAFAMCOD
Mating 3.6m)/5.3425P0, CONVERTOR 0L PUMP Type 88 11
ﬁiﬂ LANDERT EN:mp - Rating 0.1 mi/s. 550Fa
Type 200L55-RFXH2A-01 Make Flumettaz, Switzerland Motor
Rafing 3 phose,d15V,50Hz Type 1C10-2185/29 Moke LAMDERT
, 2030 rpm 2514 Rating 960LPM_3300% Type 90L24-REZC

Ingulation : Closs F Mator Rating iphase, 415V, 50Hz
OIL COOLER BLOWER Make LANDERT 2310 rpm,0. 7SkW
Na. ' 2. Type 112M-2F Ingulation Class F
Blower Rating 3 phose,415v,50Hz
Moks,/Type BEHR 860 rpm, 11k AUXILIARY COMPRESSOR:
Roting 8 Bmifs.1781Rg, Insulation © o Cioss F Mo, 1.
hiake LAMDERT No. ) 7. Make D&M Bristol
Typa 200155~ FH2A Comprassar Type FF 3145
Rating 3 phase,415V.50Hz Make D&M Capacity 141,61t/ min,7.03kg, o

230 rpm.2AW Type 243200 C13-T32 Moter
Insulation Closs F Rating 1554 IL/min,10Kg/cm®  Make (M
SCAVANGE BLOWER FGR TH_ELQLI.J:_Q_QI.L Mator Rating . 1 10VDC..75KW, 1 450rpm
Efﬂh‘.u Moks LANDERT Air dryer(1no/floco) provided for comprassors
Make HOWDEN SAFANCO Type 200M55-RPAHIR BATTERY
Type WE 5% Rating 415V, Jphose, B0Hz,
Rating 0.864 mivs,450Pa . 15kW,730 rpm ke il
Mator " Ingulation ; Class H Type HICd{SAF =39 SBL199)
Moke LANDERT Machine room blower Rating r 110V, 199AH
Type 100L2B-RIC Ho. : 2 EROTECTIVE DEWICES
Rating 3 phaze 415y 50Hz Ll Vigilange contral Tes

2850 rpm, 3.0k Make FLAKT AgE Shp/Slide control Yes
Insulation Closs H Type HLA-4TEE Main Overlood reloy Yes
Mﬂiﬂiﬂiﬁ_ml._l.mf Raing 1 ms, 1390P0 No valt reloy Yes
N, 2 Matar Owar volloge Yes
Fump Make LANDERT protection
Wake Flumettaz Switzerkand Typa 132 -RFXHEZC Earth fault relay Yes
Type TADB=2174/15 Rating 1 phase,415¢,50Hz Low
Roting 10001pm, 1 720y 2850 rpm, 2. 6kW
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~

NN N R OR = = o o s

QI N G 8N N N N

3144 OVERALL WIDTH

LN =

31 29 32 31

30

CAVENGE BLOWER TO MACHINE ROOM BLOWER 1
MACHINE ROOM BLOWER 1

AUXILIARY CONVERTER BOX 1

CUBICLE AUXILIARY CIR 5
CUBICLE CONTROL CIRC
CENTRAL ELECTRONIC

MACHINE R BLOWER 2

SCAVENGE BLOWER TO MACHINE ROOM BLOWER 2
TRACTION CONVERTER 2

OIL PUMP CONVERTER 2

OIL COOLING UNIT, TRANSFORMER/CONVERTER 2

. FLITER CUBICLE
5. SCAVENGE BLOWER TO TM BLOWER/OIL COOLING UNIT 1
. TRACTION MOTOR BLOWER BOG

1
PNEUMATIC HORN

VACUUM CIRCUIT BREAKER
PANTOGRAPH

LIGHTENING ARRESTOR

HIGH VOLTAGE TRANSFORMER

. TRANSFORMER

BATTERY BOX

5. COMPRESSOR

|

=
S
s o
— o
5| & D 850 (D
1S o B
é O %
g%
0 | = =T 1
un
gL /)
i = N
RAIL LEVEL L - 1
1955 & 35 33 34
3090 e 10200
TRACTION MOTOR BLOWER BOGIE 2 13000
SCAVENGE BLOWER TO TM BLOWER / OIL COOLING UNIT 16880 OVER HEADSTOCK
VIGILANCE CONTROL EQUIPMENT
TROL ELECTRONICS PNEUMAATIC MANIFOLD 18162 OVER BUFFERS
PNEUMATIC PANEL
OIL PUMP CONVERTER |
. TRACTION CONVERTER 1
1 2 3456 9 10 11 12 13 14,15

feleh

AP Ol
16,17 18 19 200 21 22 23 24 25 26 27

WAP 5
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TS P A B 2 THREE-PHASE Asvicrionous WAPD
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Cont. TRACTION MOTOR : 6FXA7059
NO.OF MO
CONT.RATING

_ _ _ _ Max.

T GEAR RATIO : 3.94
WHEEL DIA
WT. OF LOCO :

25

54 mm

9 tonnes

N

,;
c
/
/
/

ctive
4

Tra

TRACTIVE EFFORT — SPEED CURVE [Ref:HBTB 490726 Appd:

OF WAGS5 LOCOMOTIVE RDSO ELEC.DTE| GEL—1065
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Braking Eff«

Speed in Kmph

BRAKING EFFORT — SPEED CURVE

OF WAPS5 LOCOMOTIVE

Ref:HBTB 490730| Appd:

RDSO ELEC.DTE| GEL—1066
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25 KV AC ELECTRIC LOCOMOTIVES
(B.G.)
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WAG1
CONT. RAIL P.S. 2900

B-B TYPE WAG 1 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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WAG1
B-B TYPE WAGT CLASS ELECTRIC LOCOMOTIVES \—
(10 LOCDS)
1676 mm Gauge

Forty—two locomotives of this type were ordered on European Group. Five of these were completely
assembled in Europe and the remaining were built at C.L.W. with the same traction equipment. The rail
horse power of the locomotives is 2895 P.S. at 33 km/hr.

The typical feature of these locomotives is a monomotor bogie. This construction results in substantial.
saving in weight in traction equipment and gives better adhesion.

The traction motors are force ventilated and are fully suspended type. These motors are permanently
grouped in paralled.

This can be used for a multiple unit operation to a maximum of four locomotives.

Compressed air brake for the loco and vacum brake for the train are provided. In addition, these
locomotives have been provided with Regenerative Braking.

A repeat order was placed on Messrs. Group for 20 locomotives in 1963. Eight of these locomotives
were completely built in Europe and bagies for the remaining 12 were built at  C.L.W./KPA.

PROCUREMENT PARTICULARS

CONTACT YEAR PUT . R. LOCO | PARTICULAR | AS MADE | TOTAL NOS.
NUMBER OATE BUILDER ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED REVARES
R/229 7.0461 | GROUP 1963 20700-20709 | ROS0 e 10
R/2736/206/63 [14.11.63  GROUP 1965 20849-20868 i WAGH 20
R/2294/416/60 07.04.61 C.L.W. 1963 20710-20741 . WAG1 32
R2736/206/63 |14.11.63]  C.LW. 1965 2074220789 ., WAG1 48
R/2965/16/64 |30.12.64)  C.LW. 20790-20791 . WAG1-S 2

FL ADO/00405 MICRO FILMED 5/87.
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GENERAL
SYSTEM OF CURRENT — A.C.
LINE VOLTAGE — 25000
WEIGHT IN W.0. — 85.2t
ADHESIVE WEIGHT — 85.2t
MAX. AXLE LOAD 21.5t
MIN. AXLE LOAD — 21.3t
1 HR. RATING:—
R.S. — 2930 PS
TE - 24700kg
SPEED — 32kmph
CONTINUOUS RAT\NG*(Z%h motch)
PS. — 2900*
TE — 23700kg
SPEED — 33kmph
MAX. T.E. — 30000kg(35% Ad)
MAX. SPEED — 80kmph
WHEEL DIA — NEW 1140 mm
HALF WORN 1102 mm
BOGIE FULL WORN 1064 mm
DRIVE ARGT — GEAR & PINION
DESIGN — Two axle monometer

MAIN PARTICULARS OF LOCO

TRANSFORMER

MAKE — MFO

TYPE — BOT 3150

NUMBER — ONE

WT.COMPLETE 10.83t

COOLING oil

KVA 3000/4242

TAPS ON H.T.— 32

VOLTS: H.T. L.T.
225KV 2x1637

AMPS H.T. LT
1.56.7 1295

INSULATION—

RECTIFIER

MAKE — SECHERON

TYPE — A268 (EXCITRON)

NUMBERS— 4

RATING:

CONTINUOUS 510A 1250V

THR

INTERMITTENT

TMIN—

TRACTION MOTORS

COIL RESISTANCE:—

ARMATURE — 0.023
MAIN POLE — 0.024
INTERPOLE — 0.0125
AR GAP:—

MAIN POLE 6.5 mm
INTERPOLE 5 mm
BUSHES :—

NO. OF HOLDERS - 6
BRUSH PER HOLDER — 3
SIZE (LxWxH) —  44x18x55
MIN. HEIGHT— 24 mm
MOTOR GROUPING:—

P - 1,2
GEAR RATIO — 1:3.95
AUXILIARIES

HEAD LIGHT — 32 V,250 W

BATTERY — NI-CD, 72 CELLS.
60AH, (8HR. RATE)
ARNO CONVERTER

WAG 1

3180/6340 1/m
AC,6/12HP,380V
1460/2860 RPM
TM.BLOWER (2 SETS):—
CAPACITY— 204m/m,280mmWG
MOTOR — AC,30HP, 380V,

AUX.COMP. 2870RPM
CAPACITY—= 70 1/m,7kg/cm
MOTOR— 0.8CV, 100V, 1500RPM

CAPACITY —
MOTOR —

TRANS.OIL PUMP (1SET)

CAPACITY=630 1/m,11mm WG

MOTOR— AC,3.8HP,380V,2865RPM
(10+20 LOCOS GROUP)

TRANS.OIL COOLER BLOWER(1SET)

CAPACITY— 370 m/m

MOTOR— AC,26KW,380V,36A,
1460RPM

EXCITRON BLOWER (4SETS)

CAPACITY— 56m/m,29mm WG
MOTOR— AC,380V,3.4A,1440RPM
SMOOTHING REACTOR BLOWER
CAPACITY— 75m/m,68mm WG

BRAKES MAKE —  ACECALSTHOM,AEG TVPE AV 5044 MOTOR-AC,1.6HP,380V,2850RPM
LOCO — Air Hand Regen. TVPE — MSEMELE% RATING EEEDTMEACNT%gNEé;(\QCES "
TRAIN — VACCUM NUMBER — 2 120 KVA,0.9 PF,380 V,1500 RPM SLIP CONTROL — s

INSULATION CLASS H WEIGHT 800 kg
SANDING AUX.GEN. 2.86KW,110V,2700RPM ~ MAIN O/L RELAY— VES
NO. OF BOXES — SUSPENSION—FULLY SUSPENDED | 122 PP MOTOR O/L RELAY—  VES
CAPACITY EACH — VENTILATION —  FORCED AR COMPRESSOR (1 SET)i E 0/V RELAY —
CONTROLS — Multiple Unit. ~ WT. COMPLETE — 5600 kg UAKE OERLIKON NO CURRENT RELAY— NO
PANTOGRAPH — 1 HR RATING F.F.— TYPE — 2A—115 Eﬁgg*;iig;i%ﬁY - VES
NOS — 2 1120KW, 1250V, 960A  CAPACITY — 10001/min, U8R 2T NO
MAKE — FAVELEY  CONTINUOUS RATING F.F.— (7KG/CM) e CON QY. — NO
TYPE — AM12  1080KW, 1250V, 920A, 630RPM ~ MOTOR — AC,11HP, 380V, AR

TEMP.RISECC) — ARM  FIELD 15.5A, 2860RPM BRAKE CYL C/O VALVE —

o EXHAUSTER (2 SETS) - EAV. —
(By Resistance) 120 140 MAKE — OFRLIKON
TYPE — 1A480P+153C4 /2
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4165

WAG1

115

[TEM NO. DESCRIPTION

Dt,

26.06.82

R.C Sharma

©00 NN N

CUBICAL CABI

T.M. BLOWER

INDUCTIVE SHUNTS

AIR COMPRESSOR
PNEUMATIC EQUIP UNIT
EXHAUSTER SET
APPARATUS FOR EXCITRONS
EXCITRON RECTIFIERS
SHUNTING RESISTANCE
CONTROL EQUIP UNIT NO 1
MAIN TRANSRORMER
SMOOTHING REACTOR
REGEN BRAKING EQUIP
CONTROL EQUIP UNIT NO 2
SERVO CONTROLLER

AR FILLTER

TRANSDUCTOR

ARNO

) ) 26D0
1300 _|_ 1300 00
10400
7900
15800
17092
213t 213t 213t 213t - 1st 10 LOCOS
218t 218t 218t 218t 32+20+50 LOCOS
2 5] 7 8 1 18 19

Page 46 of 304




KMPH

TRACTION MOTOR CHARACTERISTICE
: 1420

- MG

L —OVM
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NNES

- T0

T.E.

40

20

B7%FF

87T%FF //

GEAR RATIO -
WHEEL DIA -

[

L ONE H( JLJPiRAT\ G \

CONT|. RATING

— 7
™.
=<

/\
/

N —
/1 b
10 20 30 40 50 60 70 8( 90
SPEED — KMPH
200 400 800 800 1000 1200 1400 1600

CURRENT — AMPS

TRACTON MOTOR - M.G. 1420
CONT. RATING - 670V,

WAG 1 LOCOMOTIVE
PERFORMANCE CURVES

APPROVED BY:— ror pa.

RDSO.ELEC.DTE.

GEL-979
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AKING EFFORT — TONNES

BRA

REGENERATIVE BRAKING

CURVE

SPEED KMPH
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b
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HAULAGE CAPACITY OF
( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.95 (

WAG

MG—1420

LOCOMOTIVE

WAG

93]
m
0
<
O
m

\

TONNES AT KMPH ( TANGENT TRACK )

4 WHEELER WAGONS

GOODS SERVICE

BOGIE WAGONS (BOX)

20 | 30 | 50 | 60
LEVEL |=———ABOVE 6000 —= 4300
1/500 5140 | 5140 3570 | 2400
1/200 | 2750 | 2750 2070 | 1420
1/150 | 2120 | 212 1660 | 1190
1/100 | 1480 | 1480 1190 | 820
1/50 | 945| 945|820 | 620 420
LEVEL |5950 | 5950 5950
1/500 4190 [ 4190 4190
1/200 | 2890 | 289 2300 | 1620
1/150 | 2480 | 248 1820 | 1290
1/100 | 1890 | 189 1270 | 89¢
1/50 1030 | 1020 640 | 440

LEVEL

1/500

1/200

PASSENGER
SERVICE
ICF COACH

Dt

1/150
1/100
1/50
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WAG 2

CONT. RAIL P.S. 3180
B-B TYPE WAG 2 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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B-B TYPE WAG2 CLASS ELECTRIC LOCOMOTIVES WAG2
1676 mm Gauge

Forty—five of these locos were ordered on Hitachi (Japan) and the first of
these has been put into service in 1964. The locos are built for goods traffic

operation. The continuous rail horse power is 3260 p.s. at 38 Km/h.

The locomotive is powered by two bogie mounted forced ventilated type DC
traction motors permanently grouped in parallel. The speed control is achieved

by a HT tan changer provided on the transformer primary.

These locomotives utilise silicon rectifiers for conversion of AC power in to D.C.

Compressed air brake for the loco and vacuum brake for the frain are provided.
In a addition these locomotives are provided with rheostatic braking also.

The locomotives can be used for multiple operation.

PROCUREMENT PARTICULARS

CONTRACT YEAR PUT | R. LOCO PARTICULAR | AS MADE TOTAL NOS. EMARKS
NUMBER DATE BUILDER ON LINE NUMBERS SPEC. NO. DRG. SET ORDERED
RE/RS/200 50.03.63  HITACH 1964—65 | 20804—20848 HL 10462 WAG2 45
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1135 1/m1n(7Kb/cm2)

CONTRACT BUILDER YEAR PUT I.R.LOCO PARTICULAR | AS MADE TOTAL NO
CLASS TYPE NUMBER DATE ON LINE NUMBERS SPEC. NO. DRG. SET | ORDERED
WAG2 B-B RE/RS/200 |30.03.63 HITACH] 1964—65 | 20804—20848 EL 104.62 WAG2 45
MAIN PARTICULARS OF LOCO WAG2
GENERAL ]
SYSTEM OF CURRENT — AC.  TYPE ON HT. - RUSHES - MOTOR: 9Kw,110V~DC,1500r.p.m.
LINE VOLTAGE — 25000y VOLTS :— HT. - 22500 NO. OF HOLDERS 8 EAHAUSTERS 2 sets
WEIGHT IN W.0. — 85.2t : T ' MAKE NORTHEY
MAX. AXLE LOAD 21.3t LT 1250(DC) BRUSHES PER HOLDER 3 ee
_ AMPS :— HT. 164 40X16X50(mm
quHRAxRL/EﬂE%AD T 2steton a@%g&? s Emmg CAPACITY 7001 /min(1500r.p.m.)
pa L ' 5450 NSULATION — CLASS A MOTOR GROUPING Parallel  MOTORS = 13-51/2650K/W1838VNDC
TE-— 27200Kkg SILICON RECTIFIER GEAR RATIO 1,3:88 rp
SPEED — 34.5Km. ph  TYPE—FORM AEV—4B AUXILIARIES TRACTION MOTOR BLOWER:
goSNﬂNuous RATING — 3180 CAPACITY 2550Kw - SETS 2
be 22600Kg ;éig X AUXILIARY RECTIFIERS: — CAPACITY 200 & 170 m /min
S'P-EED - 38Km ph FOR BATTERY CHARGING : MOTORS: 17K, 200V~DC
VA, TE 30,000Kg CONNECTION 1—¢ bridge Type—form AEV—4B 100 A,1500r.p.m.
o 80Km.ph(37%Ad) NO. OF CELLS S P A CAPACITY — T1Kw, 110V, 100V TRANCEFORMAER BLOWER:
MAX. SPEED — 1 @ Bridae
WHEEL DIA — NEW 1140mm 8 9 4 CONNECTION s a9 geTs 2
HALF WORN 1102 mm SILICON RECTIFIER CELL NO. OF CELLS 17 X1 X4 CAPACITY 76m3/ min, 40mmWG
FULL WORN 1064 mm bi 15L TYPE OF CELL Dj 15 MOTORS : 1.5Kw,240-V AC,1450
BOGIE COOLING . FOR BLOWER MOTORS : : s B,
DRIVE ARGT — GEAR PINION From TM blower se TYPE—FORM AEV_4B
DESIGN — 2 axis mono— SILICON MOTORS 4 1Kw 200V 205  BRAKING RESISTORS BLOWER:
MOTOR FLEXICOIL.  MAKE HITACH! CAPACITY — : : R
BRAKES TYPE & FORM FFCO—HKK CONNECTION 1 @ Bridge 4
LOCO — AR, HAND INSULATION ARM(F) FIELD(F) NO OF CELLS 15 x2P xa CAPACITY 250m3/min,35mm WG
TRAIN — VACC UM SUSPENSION Bogie mounted TYBE OF CELL Dj 150 MOTORS
SANDING VENTILATION (200m3 /S)FORCED  _ 1o oo G CIRCULT - SKw,240 V AC, 1470 rp.m.
SARULIND 8  WIT. COMPLETE 5300Kg : .
NO. OF BOXES — 1 HR. RATING E.F 1270Kkw  TYPE FORM AEV—2C  TRANS. OIL PUMP MOTOR:
CAPACITY — 50 1 each : '1250\/1080A 695r.0.m CAPACITY IOKW 49V, 670A 1—9,240v,2,2Kw,1450r.p.m.
CONTROLS — MULTIPLE . ’ b-m- Y SMOOTHING REACTOR FOR TM
PANTOGRAPH — CONTINUOUS RATING F.F. CONNECTION 1 @ centre tap )
NOS — 2 1200Kw,1250V,1020A,710r.p.m. NO OF CELLS 15 y3P xo@ TYPE & FORM: DRY OPEN
A 1907 O) 15y  INSULATION : Class HT
MAKE — FAIVELEY TEMP. RISE ' R TYPE OF CELLS RATING 9 mH.1020A
AM 12 Field 135'c FOR COMPRESSOR & EXHAUTER: ’
TYPE — c 85" _ COOLING: FORM TM BLOWER
TRANSFORMER o ¢ [YPE - FORM AEV—4B ING REACTOR FOR
Vv iach GO RESISTANCE (110°C) CAPACITY 47Kw,127V,372A i“é%%;HESSOR o EALereRe
BE & FORM — AFlavoe  ARMATURE 0.0138 = CONNECTION 1 2 BREDG% ~EE & FORM - D-FxQ
NUMBER — 1 MAIN POLE 0.0113 - NO OF CELLS 17 X5 X4 NSULATION: CLASS H
WT. COMPLETE — 10000Kg INTER POLE 0.139 _~_  HEADLI GHTS: 2NOA32V.350W o ' 21 mHo30 A
COOLING  — OlL AR GAP : BATTERY Alkaline, 72 cells 5 NG FROM TM BLOWER
Pry.3700 Sry.3560
KVA  — MAIN POLE 7mm 110V,60AH(7 Hr.rate) o
Aux.125. Try 15 COMPRESSOR: O limited to 30 due
INTER POLE 8mm ‘ (1set) to bridges.
MAKE SESTINGHOUSE
TYPE 2EC388B
CAPACITY
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CLASS TYPE CONTRACT SUILDER YEAR PUT I.R.LOCO PARTICULAR AS MADE TOTAL NO
DRG. SET ORDERED
NUMBER DATE ON LINE NUMBERS SPEC. NO.
WAG2 B—B RE/RS/200 30.3.63 HITACHI 196465 20804-20848 FL—104.62 WAG2 45
MAIN PARTICULARS OF LOCO WAG2
GENERAL TAPS ON H.T 32 BRUSHES TYPE 250 RE
SYSTEM OF CURRENT — AC. VOLTS:—  HT. LT NO. OF HOLDERS — 8  CAPACTY —  7001/min(1500rpm)
LINE VOLTAGE — 25000V _ MOTORS—  13.5/9.5 Kw,110V DC,
ST N o a5 ot 22500 1250(DC)  BRUSH PER HOLDER 3
O - e, AMPS:— H.T. LT. SIZE (LxWxH) — 40x16x50(mm)  1900/1000rpm
e e L : 164 2300(DC)  MIN. HEIGHT— 25(mm)  TRACTION MOTOR BLOWERS:
1 HR. RATING:— INSULATION: — CLASS A MOTOR GROUPING Parallel  SETS 2
ps ' 3450 SILICONE RECTIFIER CEAR RATIO — 1:3.88  CAPACITY 200&170m7/min.
TE— 27200kg Type—Form AEV-4B AUXILIARIED MOTORS 17Kw,200V DC,100A
SPEED — 34.2kmph Capacity 2550 Kw AUXILIARY RECTIFIERS: 1500rpm
CONTINUOUS RATING  — 1250 V FOR BATTERY CHARGING: TRANSFORMER BLOWERS:—
PS. — 3180* 2040 A Type—form AEV—4B SETS 2
gPEAEEB %éiomhg CONNECTION 10 bridge CAPACITY MKW,Mov,m% - CAPACITY 757/ min, 40mmWO
- mp NO.OF CELLS S P A CONNECTION —@Bridge . _
MAX. T.E. — 30000kg 5 9 4 NO.OF CELLS 1xLPx4a MOTORS:  1.5Kw,240-V AC,1450rpm
MAX. SPEE(D f) 80kmph(37%Ad) SILICON RECTIFIER CELL ~ DJ 15L Type of cell DJ 15L BREAKING RESISTORS BLOWERS
WHEEL DIA(NEW)— 1140 mm FOR BLOWER MOTORS:— SETS 4
BOGIE HALF WORN 1102 mm COOLING From TM blower set TYPE—FORM AEV—48 CAPACITY 250m7 min. 35mmWG
FULL WORN 1064 mm TRACTION MOTORS CAPACITY  41Kw,200V,205A VIOTORS 5Kw,240VAC, 1470rpm
DRIVE ARGT — GEAR PINION MAKE -~ HITACH! CONNECTION 1—0Bridge : ’
DESIGN — 2AXLE MONO TYPE AND FORM EFCO—HKK NO.OF CELLS 1xLPx4a TRANS.OIL PUMP MOTOR
BRAKES MOTOR FLEXICOIL NUMBER— 2 Type of cell DJ15L 1-9,240V,2.2Kw,1450rpm
10CO — AR, HANDRHEOSTATIC INSULATION — ARM(F)  FIELD (F) FOR BRAKING CIRCUT: SMOOTHING REACTOR FOR
TRAIN — VACUUM SUSPENSION— Bogie mounted CAPACITY 30Kw,45V,670A TM TYPE & FORM:DRY OPEN CORE
SANDING VENTILATION— (200m7S)FORCED  CONNECTION 1_gcentre tap
INSULATION: Class H
NO. OF BOXES — 8 WT. COMPLETE— 5300kg NO.OF CELLS 1x3px2a .
- _ Type of cell DJ 15J RATING: 9mH,1020A
CAPACITY 50 l.each 1 HR RATING F.F.— 1270 Kw COOLING:  FROM TH BLOWER
CONTROLS — 1250V,1080A,695rpm o o R COMPRESSOR d EXTAUSTER: '
PANTOGRAPH — CONTINUOUS RATING F.F.— I oty 47K 27V $7A SMOOTHING REACTOR FOR
NOS — 2 1200 Kw,1250V,1020A,710rpm CONNECTION | SERIDGE COMPRESSOR & EXHAUSTERS
MAKE - FAIVELEY TEMP. RISE — ARM  FIELD NO.OF CELLS 1x5px4a TYPE & FORM D—-FXQ
TYPE — AM12 (By Resistance) 120°C  135°C HEADLIGHTS: 2Nos.32V,350W INSULATION: Class H
TRANSFORMER Comm. 85C BATTERY Alkaline, 72 Cells RATING: 2.1mH, 230A
MAKE — HITACH] COIL RESISTANCE:—(110°C) COMPRESSOR mset)jWOV,BOAHUHﬂmfe) COOLING:  FROM TM BLOWER
TYPE — AFI—=AMCC ARMATURE — 0.01380 ohm MAKE — WESTINGHOUSE @Limited to 30t due to bridges
NUMBER — 1 MAIN POLE — 0.0113 ohm TreE — . 2EC38B
WT.COMPLETE— 10000kg INTERPOLE — 0.0098 ohm yaaclhi W;;ﬁ%é”&géﬁg({gm
COOLING— olL AR GAP:— 380V,15.5?,2860)R M
. MAIN POLE 7 mm EXHAUSTER 2sets) :—
KVA Pry.3700,Sry.3560 Aug.125;Try. 15 INTERPOLE 8 mm VAKE NORTHEY
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Dt. |26.06.82
D |———

T |R.C Sharma
C |————

ITEM NO. DESCRIPTION

1. PANTOGRAPH.
2. EARTHING SWITCH.

3. MAIN TRANSFORMER BUSHING.
4 C

UIT BREAKER.

OR FOR DYNAMIC BRAKE.
STER.

ILIARY SMOOTHING REACTOR.
SILICON RECTIFIER.

9. MAIN TRANSFORMER.

1075

10. SFORMER FOR BRAKING CIRCUIT.
11. ANGER,

12.

13. CTIVE SHUNT.

14. CONTROL BLOCK.

15. MAIN SMOQOTHING REACTOR BLOCK.
16. M

17.

18.

19

20. 9 INET.

21. CONTROLLER.

‘L,,‘,J LT \_/_l [T g][,,J
ﬂ (el I =0 A8
| F AR R ol
‘f*“ﬁ fﬂfW%‘ﬁ f*? f f*%ﬂw\
e S had gl
®O® QVEDOLO® ®O D

WAG2
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SPEED—KMPH

,/%7\\».,
Lo
[
EFFICIENCY WITH § N
9C = _ 90 =
(@]
[
[
Ll
2
70
/ /
///r
40 ~/
o~
4
10 TRACTION MOTOR CHARACTERISTICS
0 TYPE

MOTOR CURRENT -

< OVM
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D

— TONNES

T.E.

TRACTON MOTOR  —  M.G. 1420

CONT. RATING

I
)
X

GEAR RATIO - 5.88:7

WHEEL DIA — 1100 mm. (HALF WORN)

95TFF

/ 3DZFF

00 SPEED - KMPH

CURRENT — AMPS.

WAG 2 LOCOMOTIVE

APPROVED BY:—

FOR D.G.

PERFORMANCE CURVES

RDSO.ELEC.DTE.

GEL-480
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ONNES

- T
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BRAKING EFF(

RHEOSTATIC

BRAKING

CURVE

SPEED KMPH

Z OYM
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HAULAGE CAPACITY OF WAG 2 LOCOMOTIVE WAG 2

( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.88 (.....) T.M. EFCO-HKK

N TONNES AT KMPH ( TANGENT TRACK )
SERVICE | GRADE ~ - — - — — , START
20 | 30 | 40 | 50 | e0 | 70 | 80 | 90 | 100 | 110 | 120

o | LEVEL =—"—ABOVE 6000 —— 5600 | 4080 | 2650 EB[U]UE
= ~
S | 1/500 | 5720 | 5720 | 5400 | 4020 | 3140 | 2410 | 1640 5720
=T

" = |1/200 | 3010 | 3010 | 3010 | 2340 | 1870 | 1480 | 1030 3010

g =5 | 1/150 | 2350 [ 2350 | 2350 | 1890 | 1530 | 1220 | 855 2350

= § 1/100 | 1620 {1620 | 1620 | 1350 | 1090 | 875 | 615 1620

v ~ 11/50 960 | 950 | 705 | 705 | 575 | 460 | 315 1010

A — | LEVEL f=———— ABOVE 6000 ————— = 4450 ABOVE

(@) (=) — — - : 000

8 = | 1/500 | 4475 | 4475 | 4475 | 4475 | 3930 | 3120 4475
% 1/200 | 3070 | 3070 | 3070 | 2600 | 2130 | 1720 3070
§ 1/150 | 2630 | 2630 | 2630 | 2070 | 1700 | 1380 2630
= | 1/100 | 1950 | 1930 [1850.] 1430 | 1180 | 960 | 685 2020
[@ia]
S [1/50 985 | 975 940 | 730 | 600 | 480 | 330 1175

LEVEL

\l l =N

Lol S | 1/500

&) LJ

=9 S [1/200

Ll =\ O

vy o= 1/150

) Ll L

T 0 1/100

1/30
20.12.93 /

L.K.MISRA

R.C.AGARWAL
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WAG 3

CONT. RAIL P.S. 3150
B-B TYPE WAG 3 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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B—B TYPE WAG3 CLASS ELECTIRIC LOCOMOTIVES
1676 mm Gauge

Ten locomotive of this type were
have been assembled in Europe. First locomotive was put in service in July 1965. The rail

horse power of the locomotives is 3150 P.S, at 36.5 km/hr,

The typical feature of these

These locomotives utilise silicon rectifiers for conversion of A.C. power into D.C.

locomotives is a monomotor bogie. This construction
results in substantial saving in weight in traction equipment and gives better adhesion,

ordered on European Group. All these locomotives

The traction motors are force ventilated and are fully suspended type. These motors

are permanently grouped in parallel.

This can be used for a multiple unit operation to a maximum of four locomotives.

Compressed air brake for the loco and vacuum brake for the train are provided. In
addition, these locomotives have been provided with rheostatic braking.

PROCUREMENT  PARTICULARS

WAGS

CONTRACT SUILDER YEAR PUT l. R. LOCO PARTICULAR | AS MADE TOTAL NOS. SEMARKS
NUMBER DATE ON LINE NUMBERS SPEC, NO, DRG. SET ORDERED
GROUP R.D.S.0. WAG
R/ 2736/206/63|14.11.63 1965 20869—20678 RilaE:
/ /206/ (EUROPEAN) FL.104.62 3 10
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GERNERAL
SYTEM OF CURRENT a.c.
LINE VOLTAGE 25000V
WEIGHT IN W.O. 87.32t
MAX. AXLE LOAD 21.83t
MIN. AXLE LOAD
1 HR. RATING
P.S. 3590
TE. 27100Kg
SPEED 35.8Km/h
CONTINUOUS RATING
PS. 3150
TE. 23200Kg
SPEED 36.5Km/h
MAX_T.E. 30000Kg(34.4% Adh)
MAX SPEED 80 Km/h
WHEEL DIA NEW 1140 mm

HALF WORN 1102 mm
FULL WORN 1064 mm

BOGIE

DRIVE ARGT. GEAR PINION

DESIGN 2 AXLE MONOMOTOR

BRAKES

LOCO AR, HAND, RHEOSTATIC
VACUUM

SANDING

NO. OF BOXES 8

CAPACITY 50,1 each

CONTROLS MULTIPLE

PANTOGRAPH

NOS. 2

MAKE FAIVELEY

TYPE AM12

MAIN PARTICULARS OF WAG3 LQCO

TRANSFORMER
MALE
TYPE & FORM BOT OER%ESS‘
NUMBER
WG COMPLETE 11500Kg
COOLING olC
KVA PRY. 3640 SRY 3460
AUX. 170 TRY. 10
TAPS OF H.T. : 39
LT, : 1270 (DC)
AMPS : H.T. : 162
LT - 2000(DC)
INSULATION CLASS A
SILICON RECTIFIER
NUMBER o
TYPE & FORM GL*SZZZO/
2000—1750W
CAPACITY 1270KW, 1270V
1000 A
CONNECTION 1-0 bridge
NO OF CELLS S p A
5 5 4
WEIGHT 650Kg
SILICON RECTIFIER CELL (0570
TRACTION MOTORS
MAKE AGEC
TYPE & FORM 1580 Al
NUMBER 2
INSULATION ARM(H) FIELD(H)
SUSPENSION Bogie Mounted

VENTILATION (244.5m /min) FORCED
WT. COMPLETE 5850 Kg
1 HR. RATING F.F.

1270V,1040A,680 RPM

CONTINUOUS RATING F.F.
1270V,1000A,690 RPM

COIL RESISTANCE (110°C)

WAGS

ARMATURE 0.0191 ohm
MAIN POLE 0.0224 ohm
INTER POLE 0.0102
AIR GAP
MAIN POLE 8 mm
INTER POLE 5 mm
BRUSHES:

GRADE EG 97 B
NO OF HOLDERS 6
BRUSHES PER HOLDER 3
SIZE(LxWxH) 44%(2x19)x55 mm
MIN. WEIGHT 24 mm
MOTOR GROUPING Parallel
GEAR RATIO 1:3.95
AUXILIARIES
BATTERY CHARGING DEVICE
TYPE VBE 86,4/18 ar
PRI. RATING 368V £ 25%
50 ¢/s £ 5%
SEC. TATING
a) U CHARACTERISTIC 105V £+ 1%
AT 1-0.. 18A DC adj.
100 & 110
+ 1%
b) R CHARACTERISTIC —0A : |=18A
129 V ; 1CR V
AUX. TECTIFIER
TYPE GL-B490/440-1750 W—1
CONT. CURRENT 1750 A
RATED VOLTAGE 130 RMS

MAX. STARTING CURRENT 2100 A/5 sec

CONNECTION 1— ¢ bridge
TYPE OF CELL L 0570
CELL ARRANGEMENT S P A

T 5 4
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HEADLIGHTS:

NUMBER 2
RATING 32V 350 W
BATTERY:

TYPE KC 159 HG ALKALINE
CAPACITY 60 AH(10 Hr. RATE)

72 CELLS 110V
MAIN COMPRESSOR :

NUMBER 1
MOTOR 8.1 Kw 115V 2850 RPM

COMPRESSOR: TYPE 2A 115
CAPACITY 1000 1/min

PRESSURE 9 Kg/cm2

WEIGHT 350 Kgq

AUX. COPRFSSOR : NUMBER
MOTOR 450W,72V,1150 RPM
COMPRESSOR
CAPACITY 55 1 /min
PRESSURE 5.5 atg
WT.OF COMPLETE SET 26 KG
EXHAUSTER:
NUMBER 2
MOTOR 115V 11.2KW/5.52KW
2930/1460 RPM
FXHAUSTER : TYPE 1A 720 P
CAPACITY 7520/3760 1/min
WEIGHT 230 Kg
TRACTION MOTOR BLOWER SET
NUMBER 2
MOTOR cv 393a,18.4KW, 110V
2900 RPM,235 Kg
BLOWER :  TYPE VBTZ 36
CAPACITY 3.4 m3/min
2900 RPM
PRESSURE 290 mm WG
WEIGHT 65 Kg

SMOOTHING REACTOR BLOWER SET:

OIL PUMP FOR TRANSFORMER

NUMBER 1
MOTOR CV226,1.25 Kw,110V

2900 RPM, 54Kg
BLOWER VHRZ 40
CAPACITY 1.25 m3/min
PRESSURE 68 mm WG

BRAKING RESISTANCE BLOWER SET:

NUMBER 2
MOTOR VR 13a, 15 KW, 95 V

5000 RPM
BLOWER ; TYPE VM 50 7

CAPACITY 5.25 m3/min,5000 RPM
OIL COOLER BLOWER SET:

NUMBER 1
MOTOR G 257 Sond,10KW,110V
2200 RPM, 140 Kg

BLOWER TYPE Ra 56—1/560/25
CAPACITY 370m3 /min, 2200 RPM
S.Pressure: 85 MM/WG

D.Pressure: 34 mm/WG

WEIGHT 280 KG
SILICON RECTIFIER BLOWER SET:
NUMBER 4

MOTOR aPR 426—2F,680W,368V
2820 RPM,23.55Kg

BLOWER TYPE : o DEEV 35/7 021

CAPACITY 51 m3/min
S.PRESSURE 41 mm WG
D.PRESSURE 6 mm WG
WEIGHT 60 Kg

WAG—3

NUMBER 1

MOTOR 145f, ,2.28Kw,368 V,
2865 RPM, 70 Kg

PUMP: v
CAPACITY 630 1/min
PRESSURE 11 m ol

SMOOTHING REACTOR FOR TRACTION MOTOR:
TYPE SL 42
RATING 1250 V, 950 A
RESISTANCE AT 110°C: 0.00718 ohm
REACTANCE : 5.37 mH

PROTECTIVE DEVICES:
DEAD MAN CONTROL NO
WHEEL SLIP YES
MAIN O/L RELAY YES
MOTOR O/L RELAY YES
MOTOR O/L RELAY YES
OVER VOLTAGE RELAY YES
NO VOLT RELAY YES
FARTH FAULT RELAY(P) YES
FARTH FAULT RELAY(A) YES
OVER TEMP. RELAY(REC.) YES
OVER TEMP. RELAY(TRA.) YES
MULTIPLE OPERATION 4 UNITS
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WAG 3
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HAULAGE CAPACITY OF WAG 3 LOCOMOTIVE
( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.95 (.....) T.M. MB-1580A1

WAG 3

Dt

21.12.93

. TONNES AT KMPH ( TANGENT TRACK )
SERVICE | GRADE ——— - - — — - — — — - — START
20 ‘ 30 ‘ 40 ‘ 50 60 70 80 90 100 110 120
/ A\ Nalala CZEN Qn I de) ABOV
& |LEVEL =—— ABOVE 6000 —= 5350 | 2780 | 2530 SR
o N e S nm | 2mem Lonan [ 1ean =
= 1/500 | 5140 | 5140 | 5140 | 4200 | 3080 | 2230 | 1570 5140
= 11/200 | 2750 | 2750 | 2750 | 2240 | 1770 | 1360 | 980 2750
LeJ o
% H 1/150 (2120 12120 | 2120 | 1820 | 1450 | 1120 | 815 2120
— Lot A an an on AN AN onn = Qr
ﬁ % 1/100 | 1480 | 1480 | 1480 | 1300 | 1040 800 | 580 1480
v < | 1/50 945 | 945 | 890 | 700 945
w - / CEOE 05N CAOEN COEN CAOEN ~ ~\ EOE
A > | LEVEL 5950 | 5950 | 5950 | 5950 | 5950 | 4240 2950
&) = - -
S | = ]1/500 4190 | 4190 | 4190 | 3850 | 2880 | 2100 4190
o w ~ ~ e - NaOr
= 1/200 2890 | 2890 | 2500 | 2020 [ 17560 | 1170 2890
O =N Qr Qn LY E=Ia Ya! ~ 1N N I - Y EeTa
§ 1/150 | 2480 | 2480 | 2480 | 2000 | 1610 | 1270 94 2480
wa [ 1/100 11890 | 1890 | 1790 | 1380 | 1110 | 880 | 650 1890
= ~ 1= N1 ann 2 NE
< | 1/50 | 1015 11010 | 920 | /20 1105
LEVEL
&= L 11/500
> 5
(@] % < ﬁ
= = O 1/200
5218 He
v 1/1560
7] % L -
= © 1/100
1/50

LK.MISRA

C R.CAGARWAL
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WAG 4

CONT. RAIL P.S. 3150
B-B TYPE WAG 4 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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B—B TYPE WAG4 CLASS ELECTRIC LOCOMOTIVE
1676 mm Gauge

WAG4

Major equipments for first fifty six locomotives of type were procured from Europeac Group. Auxiliary
machines and some control equipments have been procured from indigenous sources. All these locomotives are

being built by C.LW. The rail horse—power of the locomotives is 3150 at 36.5 km/h.

The typical feature of these locomotives is a monomotor bogie. This construction results in substantial
saving in weight in traction equipment and gives better adhesion.
These locomotives utilise silicon rectifiers for conversion of A.C. power into D.C.
The traction motors are force ventilated and are fully suspended type. These motors are permanently

grouped in parallel.
This can be used for a multiple unit operation to a maximum of four locomotives.

Compressed air brake for the loco and vacuum brake for the train are proviede. In addition, these
locomotives have been provided with rheostatic braking.

PROCUREMENT PARTICULARS
CONTRACT YEAR PUT l. R. LOCO PARTICULAR | AS MADE TOTAL NOS. SELARKS
NUMBER DATE BUILDER ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
R.D.S.0.
R 2965/167/64 [30.12.84 1967 20900-20955 WAG4 B
/167/ CLW FL.104.62 56 (IR=5)
- o - 15.04.65 1968 20956-21015
(Amendment No. 3)| =~ C.LW. a —do— NiAGH 60 (IR-7)
R63/RSF/459/1 |3.8.66 C.LW. 1969 21016-21085 —do— WAG4 70 (IR-8)
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GERNERAL
SYTEM OF CURRENT A.C.
LINE VOLTAGE 25000V
WEIGHT IN W.O. 87.6 t
MAX. AXLE LOAD 21.90 t
MIN. AXLE LOAD
1 HR. RATING
pP.S. 3590
T.E. 27100Kg
SPEED 35.8Kkm/h
CONTENUOUS RATING
P.S. 3150
T.E. 23200Kg
SPEED (36.5 Km/n)*
MAX.T.E. 30000Kg(34.4% Adh)*
MAX.SPEED 80 Km/h
WHEEL DIA  NEW 1140 mm
HALF WORN 1102 mm
S0GIE FULL WORN 1064 mm
DRIVE ARGT. GEAR PINION
DESIGN 2 AXLE MONOMOTOR
FBRAKES
LOCO AR, HAND, RHEOSTATIC
TRAIN VACUUM
SANDING
NO. OF BOXES 8
CAPACITY 50.1 each
CONTROLS MULTIPLE
PANTOGRAPH
NOS, 2
MAKE FAIVELEY
TYPE AM12
TRANSFORMER
MAKE OERLIKON
TYPE & FORM BOT 3460— Al
NUMBER 1
WT. COMPLETE 9.88t
COOLING olL
KVA PRY. 3640 SRY. 3460
AUX. 180
TAPS ON H.T. 32
VOLTS H.T. 22500
L.T. 389
AMPS H.T. 162
L.T. 462.5 A
INSULATION CLASS A

MAIN PARTICULARS OF WAG4 LOCO

SILICON RECTIFIER
NUMBER

TYPE & FORM
RATED VOLTAGE
MAX. NO LOAD VOLTAGE

2
GL—82220/2000—1750W
1375 V

2120V RMS CONT.

CONNECTION GRAETZ BRIDGE
NO OF CELLS S P A
5 5 4
WEIGHT 650 Kg
SILICON RECTIFIER CELL LO 570
TRACTION MOTORS
MAKE ACEC
TYPE & FORM MG 1580 A1l
NUMBER )
INSULATION ARM(H) FIELD(H)
SUSPENSION Bogie Mounted
VENTILATION (244.5m3 /min) FORCED
WT. COMPLETE 5850 Kg
1 HR. RATING .
1270V, 1040A, 680 RPM
CONT. RATING F.F.
1270V,1000A, 690 RPM
TEMP. RISE ARM. 140°C
FIELD 160°C
COMM. 85°C
COIL RESISTANCE (HO"C)
ARMATURE 0.0191 ohm
MAIN POLE 0.0224 ohm
INTER POLE 0.0102 ohm
AIR GAP:
MAIN POLE 8 mm
INTER POLE 5 mm
BRUSHES:
CRADE EG 97 B
NO OF HOLDERS 6

BRUSHES FOR HOLDER

3
SIZE( LXWXH) 44X(2X19)X58 mm

MIN. HEIGHT mm
MOTOR GROUPING Parallel
GEAR RATIO © 3195
WEIGHT 5.86 t

* Corrected on 06.04.74

AUXILIARISE

WAG4
BATTERY CHARGING DEVICE

TYPE COMPOUND WOUND BIPOLAR
MAKERS EIMOT ENGINEERING CO. BOMBAY
CAPACITY 3 KW AT 110V DC CONTINUOUS
R.P.M

FULL TIME CURRENT

1450
27.27 AMPS

ARMATURE RESISTANCE 0.31 ohms

SHUNT FIELD RESISTANCE 148 ohms

SERIES FIELD RESISTANCE 0.1 ohms

HEADLIGHTS:

NUMBER 2

RATING 2V, 250W, AC

BATTERY:

TYPE 49 TP—90M

CAPACITY 90 AH(3 HR. RATE)
49 CELLS, 110+1%V

MAIN COMPRESSOR
NUMBER 1

MOTOR 7.5 KW 380V 15A 1390 RPM
CLASS B ENSULATION
COMPRESSOR
TYPE 2 EC. 38 B
CAPACITY 28 cub. ft./min.
(729 litres/min)
PRESSURE 9 kgm/cm2 (128 P.SIG)
WEIGHT 335 kg
AUX.COPRESSOR:
NUMBER 1

MOTOR 1 hp, 100V DC, 8.4 A, 1500RPM
WEIGHT 37 kg
CAPACITY 4 cub. ft./min.

(115 litres/min)

WT. OF COMPRESSOR 12 kg
ALONE

ARNO CONVERTER

1 PHASE
5 PHASE

1No, 1420 r.p.m.
150 kVA, 380V, 395A
120 kVA, 380V, 190A
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EXHAUSTERS:
NUMBER 2
MOTOR 380+22%V,1450,/960RPM,12/8hp
EXHAUSTER
TYPE VL 30 (SIM)
CAPACITY 1246/1869 (litres/min.)
WEIGHT 650 kg
OR
VPE NORTHEY VACUUM BRAKE
EXHAUSTERS 250 R.E.
SPEED 1500/1000 RPM
CAPACITY 250 cu. ft./min.

TRACTION MOTOR BLOWER SET:

NUMBER 2
MOTOR BHARAT BIJLEE AC 3—-PHASE
50 ¢/s, 380+22%V, 30 hp.
BLOWER
TYPE MCBR 40
AIR QUANTTY 12400 m3/hr.
STATIC PRESSURE AT 20°C  303mm WG
FAN SPEED 2920 RPM
POWER CONSUMPTION AT 20°C 22 hp
WEIGHT 0.28 t
OlIL COOLER BLOWER SET:
NUMBER 1
MOTOR BHARAT BIJLEE AC 3—PHASE
50 ¢/s 380+22% V 30 hp
BLOWER
TYPE MCBR 60
AR QUANTITY 24000m 3/hr.
STATIC PRESSURE AT 20°C 130 m WG
FAN SPEED 1460 RPM
POWER CONSUMPTION AT 20°C 21 hp
WEIGHT
SMOOTHING FRACTOR BLOWER SET:
NUMBER 1
MOTOR 2 kW, AC, 3—PHASE, 50 c¢/s
380+22% V

BLOWER

TYPE PMA—50
AIR QUANTITY 4500 m3 /hr.
STATIC PRESSURE AT 20°C 62 mmWG
FAN SPEED 2860 RPM
POWER CONSUMPTION AT 20°C 2.3hp
TYPE R 2 PNM—40
AIR QUANTITY 7600 m 3/hr.
STATIC PRESSURE AT 20°C 110mm WG
FAN SPEED 2850 RPM
POWER CONSUMPTION AT 20°C 4.4 hp

SILICON RECTIFIER BLOWER SET:
NUMBER 4

MOTOR 2 hp BRARAT BIJLEE AC
3—PHASE, 50 ¢/s 380+22%V

BLOWER PMCB—-40 AW—-6
1) TYPE PMCB—40 AW-6
AR QUANTITY 3400 m3 /hr.
STATIC PRESSURE AT 20°C 45mm WG
FAN SPEED 2860 RPM

POWER CONSUMPTION AT 20°C  1.46 hp

2) TYPE CALCUTTA FAN WORKS
AR QUANTITY 3400 m?3 /hr,
STATIC PRESSURE AT 20°C 4/ mm W.G.
SPEED 2860 RPM

POWER CONSUMPTION AT 20°C
BRAKING RESISTANCE BLOWER SET:
NUMBER 2

2 hp

MOTOR TYPE VR 13(DC) 15KW
95V,5000RPM

BLOWER

TYPE VM 50 Z

CAPACITY 5.25m3/min. 5000RPM

OIL PUMP FOR TRANSFORMER:

NUMBER 1

PUMP

CAPACITY 750 Litres/min

PRESSURE 11 m. W.G.

WEIGHT 76.21 kg

MOTOR 4.3hp, 380+22%V,2865 RPM

SMOOTHING REACTOR FOR

TRACTION MOTOR:

WAG 4

TYPE SL 42
RATING 1270V, 1000A
RESISTANCE AT t11°c  0.00707 ohms
REACTANCE 5 mH
WEIGHT 1385 kg
PROTECTIVE DEVICES:

DEAD MAN CONTROL NO
WHEEL SLIP YES
MAIN O/L RELAY YES
MOTOR O/L RELAY YES
OVER VOLTAGE RELAY YES
NO VOLT RELAY YES
FARTH FAULT RELAY(P) YES
FARTH FAULT RELAY(A) YES
OVER TEMP. RELAY(REC.) YES
OVER TEMP. RELAY(TRA.) YES
MULTIPLE OPERATION 4 UNITS
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WAG 4

ITEM NO. DESCRIPTION

()

. 126.06.82

R.C Sharma

TRACTION MOTOR BLOWER
EXHAUSTER
COMPRESSOR
PNEUMATIC BLOCK
ARNO CONVERTOR
RESISTOR BLOCK
TRANSFORMER
SMOOTHING REACTER
INDUCTIVE SHUNTS UNIT
. ELEC. CUBICLE
. SILICON RECTIFIER
. EXCITATION TRANSFORMER
. CABINET 1
. CABINET 2
. BATTERIES
. VOLTAGE STABLIZER

o ~NORWNDND~

DO NN — O
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WAG 4
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HAULAGE CAPACITY OF WAG 4 LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.95 (.....) T.M. MG—1580A1

WAG 4

Dt

21.12.93

TONNES AT KMPH ( TANGENT TRACK )
SERVICE | GRADE =3 | 30 | 40 | 50 | 60 | 70 | 80 | 20 | 100 | 110 | 120 START
« |LEVEL =—— ABOVE 6000 —= 5350 | 2780 | 2530 i
S [1/500 5140 [5140 [5140 [ 4200 | 3080 | 2230 | 1570 5140
= [1/200 | 2750 | 2750 | 2750 | 2240 | 1770 | 1360 | 980 2750
g 1/150 | 2120 | 2120 | 2120 [ 1820 | 1450 | 1120 | 815 2120
= | 1/100 | 1480 | 1480 | 1480 [ 1300 [ 1040 | 800 | 580 1480
< |1/50 | 945| 945| 890 700 945
S = [LEVEL [5950 | 5950 [ 5950 | 5950 [ 5950 | 5950 | 4240 5950
% E:i 1/500 | 4190 | 4190 | 4190 | 4190 | 3850 | 2880 | 2025 4190
v | 2 [1/200 |2890 | 2890 | 2890 | 2500 | 2020 | 1570 | 1125 2890
Q| 2 [1/150 | 2480 | 2480 | 2480 | 2000 [ 1610 | 1230 | 895 2480
S | o [1/100 [1890 | 1890 [ 1790 [ 1380 [1110 | 820 | 620 1890
< | S [1/50 [1015 [1010] 920 | 720 580 425| 300 1105
= [LEVEL |~ ABOVE 6000 ——= 4305 ABOVE
& [1/500 | 4880 | 4830 [ 4880 | 5220 [4020 | 2920 | 2080 4880
2 [1/200 | 3225|3225 | 3225 | 2710 | 2135 | 1580 | 1145 3225
S [1/150 | 27102710 [2620 [2130 | 1700 | 1250 | 905 2710
. [1/100 | 2035 [2005 | 1810 | 1480 [ 1170 | 870 | 625 2040
2 [1/50 1015 [ 1010|915 |745 | 585 | 430 300 1155

D |LK.MISRA

C R.CAGARWAL
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WAG 5

CONT. RAIL P.S. 3850
CO-CO TYPE WAG 5B ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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rail horse power of the locomotive is 3850 PS at 50.5 km/h.

Co_Co TYPE WAG 5

1676 mm Gauge

class Electric Locomotive

Thirty five locomotives of this type wear ordered on Chittaranjan Locomotive Works
to the design of RDSO, First locomotive was put in service in 1980. The continuous

The locomotive is powered by six axle hung, nose suspended ventialated type dc

traction motors. Speed control is achieved by connecting the motors in parallel combinations, <in
and by field weakening the motors.

These locomotives,utilise silicon rectifier for conversion of ac power into dc.

These can be used for a multiple operation to a maximum of four locomotives.

Compressed air brakes for the locomotive and dual brake for the trains are
provided. In addition, these locomotives are provided with Rheostatic braking.

PROCUREMENT PARTICULARS

WAG 5

Contracts Year put l. R. Loco Particular As Made Total No. . .
Number Date BUILDER in line Numbers Spec. No. |drawing set Ordered. emarks
RDSO/CLW 1980 22100-22134 | D30 WAG 5 B 35
CWAM.006
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CLASS TYPE CONTRACT SUILDER YEAR PUT I.R.LOCO PARTICULAR | AS MADE g%TDAELRENS
NUMBER DATE ON LINE NUMBERS SPEC. NO. | DRG. SET
WAG5B Co—Co RDSO / CLW 1980 22100-22134 CWREMS%% WAG5 35
MAIN PARTICULARS OF LOCO WAG5
GENERAL No. 2 TRACTION MOTORS
SYSTEM OF CURRENT — A.C. MAKE — FANVELEY MAKE — AISTHOM /CLW
LINE VOLTAGE — 25000V vPE A M 12 TYPE — TAO 659
WEIGHT IN W.0. — 11848t . : NUMBER —
WEIGHT(including 285 Kg. 6
AXLE LOAD 19.8¢ H
TRANSFORMER SUSPENSION —
CONTINUOUS RATING — MAKE — BHEL AXLE HUNG NOSE SUSPENDED
PS. — 3850 TYPE — HETT—3900 VENTILATION — FORCED
TE - 20.6t NUMBER — | WT. COMPLETE - 2800kg
SPEED - 50.5 kmph WT. COMPLETE — 11730kg. TEMP. RISE — ARM  FIELD
NS, 885%; COOLING — FORCED OIL (By Resistance) 140°C 160°C
WHEEL DIA— (Half worn) 1055 mm INSULATION A COIL RESISTANCE — 1o
(Full worn) 1016 mm TAPS ON HLT. - 32 ARMATURE — 0.012 ohms
(NEW) 1092 mm RATING MAIN POLE — 0.011170 ohms
B0CIE PRIMARY — 3900 KVA INTERPOLE — 0.008 ohms
22.5 KV,182A - B
DRIVE ARGT — GEAR_PINION SECONDARY — 3900 KVA FATING =CONT. 770HP, 750V
DESIGN — 3 AXLE 865 V(AC) 840A,T095RPM
- Oiﬁmnuqﬂet 2%2250A THR — 750V,1070RPM
¢ ' TERTIARY — 180 KVA/250KVA 870A
BRAKES 280V AIR GAP—
LOCO — A Hand SILICON RECTIFIER : MAIN POLE 5.5 mm
TRAIN — Dual Brake. Rheos NUMBER — 2 INTERPOLE 6.0 mm
CONT.RATING — 2700(EACH CUBI BRUSHES—
EgL[())IFN@éOXES 16 CLE), T050V(RMS) S R
: - MAX.STARTING CURR — 3300A NO.OF HOLDERS— 6
CAPACITY BRUSH PER HOLDER — 3
COOLING —ENT FORCED AR SIZE (X)) 2x(Bx43)
No. MULTIPLE CONNECTION — BRIDGE NEW = g%
4 UNITS NO. OF CELLS — 64 PER BRIDGE Worn —
SP A
2 8 4
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MOTOR GROUPING -
6 MOTORS IN PARALLEL

GEAR RATIO — 62:15

PERMANENT SHUNT — 5%

AUXILIARIES

HEAD LIGHT — 2 NOS
32V, 250W

BATTERY — LEAD ACID,
50 CELLS
110V,75 AH
(5 HR.RATE)

TRANSFORMER —380/32,24V,16V
50C/S,500VA

ARNO CONVERTER 1 NO.
1420 RPM
1 PHASE — 150 KVA,380V
395A
3 PHASE — 120 KVA,380V
T90A
COMPRESSOR
NO. — 3
MAKE — ELG
TYPE —
CAPACITY 4000 I/m at 9.0Kg/cm?
MOTOR — 3 NOS
12,5 HP, 380V.
EXHAUSTER
NO. — 2
MAKE — NORTHEY
TYPE — 250 RE
CAPACITY — 4500 1/m

MOTOR — 7.5
2Nos, 7.5/11KW,
380V,970/1460 RPM

TRACTION MOTOR BLOWER

NUMBER — 2
MAKE  — SF INDIA LTD
TYPE —  MLBR—42,51-1-H4
MOTOR —
NUMBER — 2
MAKE  — SIEMENS
RATING —  22KW, 380V, 41A,
3000 RPM
SMOOTHING REACTOR BLOWER
NUMBER — 2
MAKE — SF INDIA LTD
TYPE — PFTA—50,ARR 6
CAPACITY — 4200 m¥/hr.
80 mm WG
MOTOR —

2No,3.0 HP,380V,2860 RPM
BREAKING RESISTOR BLOWER

MAKE — BHEL
NUMBER — 1
TYPE — Dy—3423M
CAPACITY — 300 m/Min.
MOTOR —

1No, 52 KW/70 HP,325 V,
175A,3500 RPM
SILICON RECTIFIER BLOWERS

NUMBER — 2
MAKE — SF INDIA LTD
TYPE — AXIAL

CAPACITY — 3100 TO 3200ni/HR

45 to 47 mm WG
MOTOR —

2 NOS, 25KW, 380V, 4.4A, 2880 RPM
TOTAL WEIGHT - 60 KG APPROX.
OIL COOLER BLOWER

NUMBER — 1
MAKE — SF INDIA LTD
TYPE — MLBH 60—1-H2

CAPACITY — 22,200 m/HR,170mm’ WG

MOTOR —
1 NO., 30HP, 380V, 43A, 1450 RPM

OIL PUMP FOR TRANSFORMER

NUMBER — 1
MAKE — BEST & CO.PVT LTD
TYPE — 750 I/m at 11 mm WG
MOTOR —

1 NO, 3.3 KW, 380V, 6.6A, 2865 RPM

WAGS

SMOOTHING REACTOR FOR TRACTION MOTOR

NUMBER — 2

TYPE — SL42
RATING — 1250V, 950A
REACTANCE - 5.37mH

RESISTANCE AT 110°C —0.00718 Ohm.
PRITECTIVE DEVICE

DEAD MAN CONTROL — NO
SLIP CONTROL — YES
MAIN OVERLOAD RELAY - YES
OVER VOLTAGE RELAY — YES
NO VOLT RELAY - YES
EARTH FAULT RELAY — YES
LOW PRESSURE GOVERNOR — YES
VACUUM CON. GOV. — YES
BRAKE CYLINDER C/0O VALVE — YES
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CONT. RATING
GEAR RATIO
WHEEL DIA
WEIGHT OF LOCO
LINE VOLTAGE
TRANSFORMER

N\
ns)

O
(%

T
|4

‘/
\

RT

O

~
A

TRACTIYE EFF¢

SPEED-Km/h O 10 100 110 120

CURRENT=-A" O 200
SRRENT AU AUt REF:— ‘SCALE:— ‘APPROVED BY—  rom oo

PERFORMANCE CURVE OF WAG-5 (6P)
108 LOCOMOTIVE WITH 3 STEPS WEAK FEILD

RDSO.ELEC.DTE. GEL-1000
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WEIGHT OF LOCO — 126t
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PERFORMANCE CURVE OF WAG-5
ELECTRIC LOCO MOTIVE (WITH REGULATION)
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HAULAGE CAPACITY OF WAG 5 (HB) LOCOMOTIVE | WAGS (H.B.)

( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.55 (18264) T.M. HS=15250A
TONNES AT KMPH ( TANGENT TRACK )
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 [ 100 | 110 | 120
4229 2671
1/500 | 5933 | 5645 [5308 | 4947 | 4141 | 24¢

START

w
o
20
=
[9P)
s
()
0
e
O
=

<
™

) (

LEVEL |f=————— ABOVE 6000

|

O
O
O
@)

(@I

(N |
> |[OWIOoW
O<=|cC
rm

1/200 | 3182 | 3093 | 2985 | 2861 | 2464 | 1511 | 1018 600
1/1560 | 2519 | 2461 | 2390 | 2308 | 2002 | 1231 | 831 2800
1/100 | 1759 [ 1730 | 1692 | 1648 | 1440 | 884 | 595 1940
1,50 890 880 |869 855 | /51 448 | 290 150

|
L LEVEL |~ ABOVE 6000 — =] 4478 ABOVE
= 1/500 | 4950 | 4950 | 4950 | 4950 | 4950 | 3221 2209 4950
g% 1/200 | 3429 | 3365 | 3286 | 3195 | 2806 | 1761 1219 3429
o 1/150 | 2682 | 2632 | 2582 | 2523 | 2224 | 1395 | 964 2924
= 1/100 | 1839 | 1814 | 1789 | 1758 | 1555 | 969 | 664 2046
S 1/50 |911 |903 |896 |886 |783 |471 | 309 300

LEVEL = ABOVE 6000 —— = 471 290

5157755121

1/500 | 5770 | 5775
6

w IsTaYe ZAND 2519
£2UU J0UZ | DOl 4

o
~J
— | ~
@)

— |

~ |
o> | CO

N
O NN

N
&N
N
~J
o~

1/150 | 2782 |2726 | 2663 | 2599 | 2140 | 1390 | 972 8
1/100 | 1890 | 1863 | 1832 | 1798 | 1485 | 994 | 700 2407
93 8

~J
o~
NO
o~
[@N]
([@N]
O
(&N
J
o~

BOGIE WAGONS (BOXN)| BOGIE WAGONS (BOX) |4 WHEELER WAGONS

50 920 1912 893
20.12.93 1/50 920 |912 |902 |8

LK.MISRA

— 10| O
—+

C R.C.AGARWAL
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HAULAGE CAPACITY OF WAG 5 (3 STEP WEAK FIELD) LOCOMOTIVE WAG 5

( WITHOUT ACCELERATION RESERVE )
G.R. 1:4.13 (15:62) T.M. TAO-639

SERVICE | GRADE TOM\INES AT KMFH ( TANGENT VTRACK ) START
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 105 | 110
w | LEVEL
S | 1/500
= 11/200
[
S 11/150
% 1/100
<~ |1/50
S < |LEVEL |=——— ABOVE 6000 —————= 4870 | 3235 | 2340 | 1825 Ee
% = 1/500 | 4650 | 4650 | 4650 | 4650 | 4420 | 3370 | 2400 | 1655 | 1235 | 975 4650
«» | 2 [1/200 |3235]3170 | 3100 [ 3010 | 2390 | 1850 [ 1330 | 920 | 690 | 540 3235
B | 2 [1/150 | 2525 | 2480 | 2430 | 2375 | 1890 | 1460 | 1050 | 725 | 645 | 420 2740
S | w |1/100 [1730 | 1705 [ 1680 | 1650 | 1310 [ 1020 | 730 | 495 | 365 | 275 2105
@ | S [1/50 | 855 845 835| 830 | 650 | 500 | 340 220 150 | 100 1215
= |LEVEL |=———— ABOVE 6000 ——=5120 | 3335 | 2380 | 1840 e
2 ]1/500 | 5500 | 5500 | 5500 | 5500 | 4620 | 3490 | 2470 | 1680 | 1245 | 975 5500
2 | 1/200 | 3350 | 3300 | 3200 | 3100 | 2440 | 1880 | 1350 | 930 | 695 | 540 3600
= | 1/150 | 2600 | 2550 | 2500 | 2400 | 1920 | 1490 | 1070 | 730 | 545 | 420 3150
v [1/100 [1800 [ 1750 | 1700 | 1650 | 1330 | 1030 | 730 | 500 | 365 | 275 2200
08.05.94 S [1/50 | 850 | 850 | 850 | 850 | 660 | 500 | 350 | 220| 270|100 1300
D |LKMISRA
.
C RCAGARMAL
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HAULAGE CAPACITY OF WAG 5> LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )
G.R. 1:4.53 (17:77) T.M. TAO-659

WAG 5

(p)
m
vl
<
m

GRADE

/7

\

N
C

TONNES AT KMPH ( TANGENT TRACK )

30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 11C

START

Dt

22.12.93

GOODS SERVICE

LEVEL

1/500
ouy

1/200

~——"""—"— ABOVE 6000

4280 | 2820

(8]

=

O

(&a)

=T

=

[y

Lot

—

Led

LJ

I

=

=

—

>

O

= 1/500 | 4950 |4950 | 4950 | 4900 |2980 | 2000 | 1370

= | 1/200 | 3430 | 3430 | 3400 | 2640 | 1590 | 1070 | /730 )
§ 1/150 |2/780 | 2730 | 2680 | 2080 | 1250 | 840 | 570 2920
o [1/100 | 1910 | 1880 | 1850 | 1440 | 860 | 5/0 | 380 2240
(&) — - — -
< | 1/50 )5 940 | 930 | 720 | 410 | 250 | 15 1300
—_— \ \ AAAA cnn |l na7n ABOV
= [LEVEL |~ ABOVE 6000 ——=| 4600 | 2970 Gl
= CAN = e = ~ Iy ~ COEN o Ya ANT N AN = s}
o= | 1/500 |5/770 | 5770|5770 {5250 | 3120|2070 | 1400 5770
£ | 1/200 | 3700 | 3610 [ 3510|2710 | 1630 | 1100 | 750 5810
[

(] =N nann Nnann 15 N 15 n NT7A =A lalal
= 1/150 | 2860 | 2800 | 2740 | 2130 | 1270 | 8350 /0 3200
L | 1/100 | 1950 | 1920 | 1890 | 1460 | 870 | 580 | 380 240
D

2 |1/50 960 | 950 | 940 | /20| 410 | 260 | 150 1350

D |LKMISRA

C R.CAGARWAL
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HAULAGE

CAPACITY OF

( WITHOUT ACCELERATION RESERVE )
G.R. 1:4.13 (15:62) T.M.  TAO-6359

WAG 5 (3 STEP WEAK FIELD) LOCOMOTIVE

WAG 5

a

w
s
0
<
(@)
—

TONNES AT KMPH ( TANGENT TRACK )

| 30 | 40 [ 50 | 60 | 70 [ 80 | 90 | 100

START

GOODS SERVICE

BOGIE WAGON (BOX) |4 WHEELER WAGONS

PASSENGER
SERVICE

8.9.94

1
(@)

O

ABOVE 1500

(@]

ABOVE
1500

ABOVE 1500 = 1315

| —

,DO,

00— ABOVE 1500 —— = 11/5] 800

a1 | O =
(@)

QNN

©

OO | W

~

,DO,

) f——— ABOVE 1500 ——— == 1385 | 950 650

~ | O

D

~DO—

ICF COACH

o~
Co
Ol |lo|O|O| W

3
00 m— ABOVE 1500 ——== 1270 | 985 | 670 | 455 | 33 250 —DO—
840 | 825 |B810 |645 495 | 325 | 210 | 14 90 1300

D | LKMSRA

C R.CAGARWAL
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WAG 6A

CONT. RAIL P.S. 6280
BO-BO-BO TYPE WAG 6A CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE

Page 91 of 304



Bo—Bo—Bo Type WAG6A Class Electric Locomotive
1676 mm gauge

Six locomotives of this type were opered by IR on M/s. ASEA Traction, Sweden as per
RDSO's  Specification No. E—17/03. First locomotive was put in service in 1988. The
continuous rail horse power of the locomotives is 6280 PS at 53.0 kmph.
The locomotive is powered by six bogie mounted forced ventilated type separately excited
dc traction motors. Speed control is achieved through phase angle control of Thyristor
convertar combimed with separate control of field current,
Multiple connection of the locomotives is possible. These locomotives have micro—processor
based control and fault indication system, The creep control system, comparing wheel speed
with true ground speed permits maximum utilisation of available adhesion.

Air and dynamic brake system for the locomotive and air brake for the train are provided.

WAGBA

CONTRACT ULDER YEAR PUT l. R. LOCO TENDER AS MADE TOTAL No. SEMARKS
NUMBER DATE ON LINE No. SPEC. NO. |DRAWING SET| oF ORDERS
R.D.S.0.
85/RSF /459 / ASEA BROWN 26000
06.09.85|  BOVER, 1988 E-17/03
2/(LT—33) 26005 / WAGBA 6
SWEDEN
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CLASS TYPE CONTRACT BUILDER YEAR PUT .R.LOCO TENDER AS MADE | TOTAL NO
NUMBER DATE ON LINE NUMBERS SPECN. DRG. SET | ORDERED
_Bo_pBo | B5/RSP/459/2 | ggg5|  ASEA BROWN 1988 2600026005 | E—17/03 WAG 6A 6
WAGBA | Bo—Bo—Bo (LT-33) . SOVERI
MAIN PARTICULARS OF LOCO WAG BA
POWER CONVERTOR
GENERAL W NUMBER 2
SYSTEM OF CURRENT - A.C. 2 TYPE ‘
LINE VOLTAGE — 25000V MAKE STEMMANN semi Controlled
WEIGHT IN W.0. — 123t £1% TYPE S 95 CONT RATING S ey
ADHESIVE WEIGHT — 123t£1% WEIGHT(WITHOUT 156 kg ' X
AXLE LOAD ZOStiz% {NSU\_ATORS) MAX STAR—HNG Z X 4500 A
CURRENT
CONTINUQUS RATING: TRANSFORMER COOLING Forced ol
P.S. — 5622802 MAKE ASEA
L. 53.0 km/h PE Mz 21 TYPE OF THYRISTOR YST 45-26P24C
- vaLTJMEcg(E)TAPLETE ﬂ6650 . TYPE OF DIODE YSD35-0IP26
: gs CONNECTION Bridge
46,0t
MAX. T.E. 100.0 Kr/h COOLING OFAF NO OF DIODES 24
MAX. SPEEP INSULATION A
SPEED — 65.0knph NO OF THYRISTORS 24
MAX. TE — 28200kg(25%Ad)
MAY. SPEED — 120.7kmph TRACTION MOTOR
WHEEL DIA — NEW 1092mm RATING MAKE ASEA
Half WORN 1052 mm PRIMARY 7533 KVA TYPE L3 M 450—2
Full worn 1012 mm 22.5KV,354.8A NUMBER 6
BOGIE '
DRIVE ARGT — Flexible Secondary INSULATION Class H
hollow shaft drive SUSPENSION Fully Suspended
of ASEA make Auxiliary VENTILATION Forced air
DESIGN 2—axle type of WEIGHT 3100kG

double stage field excitation

BRAKES
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CONVERTOR INTERNAL BLOWER

MAKE —
NO 2
CAPACITY -
MOTOR 2 Nos.
RATING 2.2 KW, 380V, 3000RPM

OlL COOLER BLOWER:

MAKE ASEA
NO. 2
CAPACITY -
MOTOR 2 Nos.

RATING 10 KW, 415 V, 2920 RPM
CONVERTOR OIL PUMP:

MAKE -
NO. t
CAPACITY 450 1/min

MOTOR RATING 12.7 KW,380/415V,3000 RPM
TRANSFORMER QIL PUMP:

MAKE

NO. !
CAPACITY -
MOTOR RATING 3.8 KW,380V, 1500 RPM
DUST SEPARATOR BLOWER

MAKE ASEA
NO. 5
CAPACITY -
MOTOR RATING 4 KW, 415V, 2815 RPM

PROTECTIVE DEVICES

VIGILANCE CONTROL
SLIP/SLIDE CONTROL
MAIN OVERLOAD RELAY
NO VOLT RELAY

OVER VOLTAGE RELAY
EARTH FAULT RELAY
LOW Pr. Gov.

BRAKE CYL. C/0 VALVE

YES
YES
YES
YES

YES
YES
YES

YES

WAG BA

SMOOTHING REACTOR FOR TRACTION MOTOR:

NO. 2
Type : —
RATING 1090 A/MQTOR
REACTANCE 6 x 2,9 mH with

RESISTANCE AT 110°C

10.90 A
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4170
3605
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WAGGBA

o
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Bao| ol
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L, 3184 -

. Pantograph

. Main circuit breaker

. Main transformer with
smoothing reactor

. Thyristor converter unit

Traction motor

Blower for trantion motor

. Air inlets

. Electrical cabinet (S7-S8

. Main compressors (2total

Pnrumatic equipment

. Exhauster

. Cabin ventilator

Battery

Drivers cabin

Capacitors

. Reactors

. Braking resistor
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SPEED MOTOR TORQUE WAG
(KNM)
MAX — [FIELD
T T+t MmN - FEWD \\
0 /
) /
6 ] /] L MAX — |FIELD
14
. /
MIN — FIELD
7
/ \
/|
\ TRACTION MOTOR CHARACTERISTICS
TYPE - LIM 450 - 2
VOLTAGE - 780 V
GEAR  RATIO — 16:60
T
500 1 1500
CURRENT — AMPS

oA
DA
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WAG B6A

VYWWALU mu

TRACTIVE EFFORT Vs SPEED CURVE

~_ SHART TIME |RATING

—

—

—L
~—_

CONT. RATING /

N

IN TONNES

TIVE EFFORT

—~

(
—

15 30 45 60 75 90 105

SPEED IN Km/h
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HAULAGE CAPACITY OF WAG 6A LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )

WAG ©A

Dt

22.12.93

G.R. 1:3.75 (.....) T.M.  LIJM=450-2
SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

v | LEVEL
=
§ 1/500
= 11/200
[m=
= 1/150
§ 1/100
~+ W/)U

W | TR

O | = |1/500

= w

>3 W/ZOO

z = |1/15C

= w/u
(&)

S |2 [1/50

O =
—= | LEVEL ABOVE 7500 7450 | 5500 ABOVE
& [1/500 | 7500 | 7500 | 7500 | 7500 | 7500 | 6200 | 4850| 3850 | 2950 7500
2 |1,/200 | 5000 | 5000 |5000 | 4950 | 4150 | 3550 | 2700| 2200 | 1700 5000
52 | 1/150 | 4200 | 4200 | 4200 | 3900 | 3300 | 2700 | 2150| 1750 | 1400 4200
= W/WOO 3150 | 3150 {2900 | 2700 [ 2300 | 1900 | 1500| 1250 | 1000 3150
(]
= 11/50 |1650 |1550 | 1500 | 1400 [ 1150 | 950| 750| 600| 500 1800

LK.MISRA

R.CAGARWAL
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WAG 6B & C

CONT. RAIL P.S. 6050
BO-BO-BO TYPE WAG 6B & CO-CO TYPE
ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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BO-BO-BO TYPE WAG-6B & CO-CO TYPE WAG-6C CLASS ELECTRIC LOCOMOTIVE
1676mm gauge

Six WAGEB locomotives and six WAG—6C locomotives were ordered by IR on M/s Sumitomo
Corporation, Japan as per RDSO'S Specification No. E—=17/03. The first locomitive was put

in service in 1988. The continuous Rail horse power of these locomotive is 6000 PS

at 51.1 Kg/h. WAG—6B locomotive with bogie mounted tractrion motors and with coupling
drive and WAG—5C
have been incorporated to achieve higher adhesion. The traction motors are forced
ventilated and compound wound type do motors.

Speed control is achieved through phase angle control of thyristor convertor
combined with separate control of field current.

Multiple connection of the locomotive is possible . These locomotives have

microprocessor

based control and fault indication system.

Air and dynamic brake system for locomotive and air brake for the train

are provided.

locomotive with unidirectional axle hung nose suspended traction motors

WAG6B&C

CONTRACT SULDER YEAR PUT l. R. LOCO TENDER AS MADE TOTAL NOS. CEMARKS
NUMBER DATE ON LINE NUMBERS SPEC. NO. DRG. SET ORDERED
85/RSF/459/1/ HITACHI WACBE=26010= WAGEB—6
(LT-33) 09.09.85 JAPAN 1988 26016 WAGEO | E—17/03 WAGEB&C
WAGBC—6
26020—26025
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CLASS o CONTRACT BUILDER YEAR PUT .R.LOCO TENDER AS MADE | TOTAL NO
NUMBER DATE ON LINE NUMBERS SPEC. NO. DRG. SET | ORDERED
Bo—Bo—Bo WAGBB—260
WAG6B&C —
o 85/RSF/459/1 |yg 09 85 HITACHI 1988 wASee94s E-17/03 | WAGBB&C mggg 2
Co—Co (LT—=33) ! _
20—-26025
POWER CONVERTOR WAG BB-C
SYESNTEEFAA(L)F CURRENT w 2 R .
- A.C. .
LINE VOLTAGE — 25000V MAKE Faiveley R semi Controlled
WEIGHT IN W.0. — 123t TVPE VSEOD CONT. RATING 2x2448 KW,850V
AXLE LOAD 20.5t CURRENT
TYPE OF THYRISTOR CGOIDA
CONTINUOUS RATING: 6050 TRANSFORMER ; A TYPE OF DIODE DSP2500A
?S' - 0t MAE Aﬁgubhé CONNECTION . Bridge
i : B NO OF DIODES AGEB  WAGBC
SPEED - 51.1 km/h NUMBER 1 24 04
MAX. T.E. 450 t WT. COMPLETE 9750 kgs. NO OF THYRISTORS 24 32
MAX, SPEEP 100.0 Km/h COOLING OFAF
WHEEL DIA — NEW 1140mm INSULATION A
Half WORN 1102mm
BOGIE WAG 6B WAG 6C RATING MAKE Hitachi
_floxible pinion gear 22 5KV, 299 8A WAGEC —HS—15256—-UIR
coupling gear 3 axle type SECONDARYZ 5AgY 652%@3?& NUMBER 6
DESIGN 2—axle type of of double o A 2;4 o\ INSULATION Class C
double stage suspension stage suspension 377 V. 700 SUSPENSION WAG6B Bogie Mounted
FIELD EXCl— 157 KVA WAG6C Axle hung nose
SANDING WAG 6B TATION 2906 V. 380A WAG6C Axle hung nose
12 ’ VENTILATION Farced air
. SUSPENSION HOTEL LOAD
CAPACITY 40 litres WEIGHT WAG6B WAG6C
3200kg 3650kg
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GAURANTED TEMP. RISE

ARMATURE 120°C
SERIES FIELD 135°C
INTER POLE 135°C
SEPARATE FIELD 140°C
COMMUTATOR 85°C
RESISTANCE AT 110°C
ARMATURE 138 m
SERIES FIELD 491 m
ENTER  POLE 8.9 m
SEPARATE FIELD 50.4 m
RATING—CONT. — 760 KW, 850V
960A, 970 RPM
1 Hr.—
AIR GAP
MAIN POLE 9.7 mm
INTER POLE 11 mm
BRUSHES GRADE EG 1055
NO. OF HOLDERS 6
BRUSH/HOLDER 3
SIZE 20mmx40mmx64mm
MIN. HEIGHT
NEW 64 mm
WORN 25 mm
MOTOR GROUPING 6 motor in parallel
GEAR RATIO 16 : 68
AUXILIARIES
HEAD LIGHT 2 Nos.,32V,200 W

BATTERY Nickel—Cadmium
72 Cells
86.4V, 100 AH/5 h
AUXILIARY Rotating Arno
CONVERTOR
OUTPUT 415V, 150KVA, 0.78PF
COMPRESSOR
NO. 2
MAKE NABCO
TYPE CM—2041-C—-2000M
CAPACITY 1580
MOTOR 2 Nos.
RATING 120KW, 415V, 1475 RPM
TRACTION MQOTOR BLOWER
NO. 2
MAKE _
TYPE POS—MH
CAPACITY 3310 m /min
MOTOR 2 Nos.
TYPE DRTI-G
RATING S0KW, 415V,1450 RPM

SMOOTHING REACTOR BLOWER

Smoothing reactor is housed in transformer tank.

BRAKING RESISTOR BLOWER

MAKE CUTLER HAMMER
NO. 2
CAPACITY 330.6 m9/min
MOTOR 2
RATING 1.5KW, 415V, 2950 RPM

WAGE B&C
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TRANSFORMER OIL COOLER BLOWER

NO. 2
MAKE - Hitachi
CAPACITY — 90m 3/min
MOTOR — — 2NOS.
RATING  — 4.5KW, 415V,

1450 RPM

POWER CONVERTOR BLOWER

NUMBER - 2
MAKE - NARASHINO WORKS
CAPACITY — 90 m3/min.
MOTOR - 2 Nos.
RATING — 3.0 KW, 415V, 1450 RPM

TRANSFORMER OIL PUMP

NUMBER — — 1
MAKE _ TEIKOKU ELECT. CO.
CAPACITY — 1000 |/min.
MOTOR  — 1 Nos.
RATING  — SKW, 415, 1450 RPM

SMOOTHING REACTOR FOR TRACTION MOTOR

NO. 2
TYPE AFIC—FXW /Hitachi
RATING 960A/motor
REACTANCE 2.976 mH/Traction Motor

RESISTANCE AT 75°C

PROTECTIVE DEVICES

VIGILANCE CONTROL
SLIP/SLIDE CONTROL

MAIN OVEREAD RELAY

NO. VOLT RELAY
OVERVOLTAGE RELAY

EARTH FAULT RELAY

LOW Pr. GOVERNOR

BRAKE CYLINDER C/S VALVE

0.00895 / Traction Motor

YES
YES
YES
YES
YES

YES
YES

YES

WAG6E B&C
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4235

1676

DESCRIPTION PER LOCO

=
<

PANTOGRAPH

PRIMARY CIRCUIT BREAKER WITH EARTHING SWITCH
ELECTRONIC CONTROL EQUIPMENT.

TRACTION _MOTOR BLOWER

PHASE CONVERTER

BRAKING RESISTOR WITH BLOWER

HIGH VOLTAGE FRAME

AR COMPRESSOR

TERMINAL STRIPS FOR MULTIPLE OPERATION
10. |AIR EQUIPMENT FRAME

11. |POWER CONVERTER WITH POWER FACTOR CORRECTION
12. |[MAIN TRANSFORMER WITH SMOOTHING RECTOR
13. |LOW VOLTAGE FRAM

e S bl I Il

B

000
VUV

. |STORAGE BATTERY
. |VENTILATOR
[ 9. [PNEUMATIC HORN (FOR FORWARD)

1 e
L 14. |BUSHING FOR TRACTION TRANSFORMER
,3 | [15. |HIGH VOLTAGE TRANSFORAMER
[ ET 16. |LIGHTNING ARRESTER
=y

D@
[
=

e SR SR Sl E Y e e e e e NG B S N NC Ol E N B B )
w
™
—
%]

2100 _| | 15500 ] , 5100 20.|PNEUMATIC HORN (FOR BACKIWARD)
‘ \ .Y 7 21. |FLASHER LiGH
l \ 19700, / / | 27. |AUXILIARY POWER SUPPLY FRAME
ﬂi? o a0 R ‘PART No. DESCRIPTION ‘ DETAIL DRG. ‘NQ/EMU‘ MATL. ‘SPEC.
( )i AN :
REF. — SCALE 1/40 | APPD, BY (FOR DG.)
FIRST ISSUED
GENERAL ARRANGEMENT |
DRG. No. SUPEREDES BY
WAG6Db A002
STATUS | ALT. | REF No. DESCRIPTION  |APPD.BY| DATE
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4235

=
o

DESCRIPTION

PER LOCO

PANTOGRAPH

PRIMARY CIRCUIT BREAKER WITH EARTHING SWITCH

ELECTRONIC CONTROL EQUIPMENT.

TRACTION _MOTOR BLOWER

PHASE CONVERTER

BRAKING RESISTOR WITH BLOWER

HIGH VOLTAGE FRAME

AIR_COMPRESSOR

TERMINAL STRIPS FOR MULTIPLE OPERATION

SETS|

AR EQUIPMENT FRAME

POWER CONVERTER WITH POWER FACTOR CORRECTION

MAIN TRANSFORMER WITH SMOQTHING RECTION

Dt.

LOW_VOLTAGE FRAM

BUSHING FOR TRACTION TRANSFORAMER

HIGH VOLTAGE TRANSFORAMER

LIGHTNING ARRESTER

3000

© oo |~ |o |~ | ] = o

STORAGE BATTERY

VENTILATOR

PNEUMATIC HORN (FOR FORWARD)

N
o

. [PNEUMATIC HORN (FOR BACKWARD)

N

. |FLASHER LIGH

22. |AUXILIARY POWER SUPPLY FRAME

— o NN o= = = = = = = o N o o = [ |—|— [~

REF.
No.

‘PART No.

DESCRIPTION

DETAIL DRG.

No./EMU‘ MATL. ‘SPEC.

REF.

— ]
SCALE 1/40 | APPD. BY
— /

(FOR DG.)

GENERAL ARRANGEMENT

FIRST ISSUED

SUPEREDES

STATUS

ALT.

REF.No.

DESCRIPTION

APPD.BY

DATE

DRG. No.

WAGG6c A002

SUPEREDES BY
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TRACTIVE EFFORT (1)

WAG 6 B&C

MAX. SERVICE SPEED - 1896 R.P.M.

. 100
10 /
\
7 B
iy
\
. 80 %
8 =
//
7 /
/
N
//
5= me
£ Y
,M\ 0O
y =4
b
a o/ V\
) 20
2
\\\ TRACTION MOTOR CHARACTERISTICE
VOLTAGE —
10 TYPE & HS 15556
A )
2mm
96xKm/h
0 200 80 1200

CURRENT

(A)

J%8 9—9VM
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TONNE)

\

TRACTIVE EFFORT (IN

40

0)
U

TRACTIVE EFFORT Vs SPEED

6 B&C

CURVE

™

20 40 60

SPEED IN Km/h

B&C

AN A M

6

WAG
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BRAKING EFFORT (IN TONNES)
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CAPACITY OF
WITHOU

94 (

\/

T ACCELERATION RESERVE )

T.M.

WAG6B—HS-15556-0/R
WAG6C—HS—-15256-0/R

WAG 6B&C LOCOMOTIV

E

WAG 6B&C

U
rm
)
<

O
o

GRADE

TONNES AT KMPH ( TANGENT TRACK )

30

J

4

50 e

>0 /70 80 90 100

)

START

Dt

22.12.93

LEVEL

1/500

1/200

1/150

1/100

1/50

GOODS SERVICE

LEVEL

1/500

1/200

1/150

1/100

1/50

BOGIE WEGONS (BOXN) [BOGIE WAGONS (BOX)| 4 WHEELER WAGONS

- A E— A B ABOVE
LEVEL ABOVE 7500 6800 | 4900 7500
1/500 | 7300 | 7300 | 7300 | 7300 | 7300 | 5950 | 4900| 3500 | 2600 7300

1/200

4800

00 | 3250 | 2700| 2000 | 1500

1/150 [4100 | 4000 | 3950 | 3850 | 3150 | 2600 | 2150| 1600 | 1200 4100
1/100 2800 | 2750 | 2700 | 2700 [ 2200 | 1800 | 1550| 1100 | &50 3100
1/50 1400 | 1400 | 1400 | 1350 | 1100 950 | 800| 550 400 1750

LKMISRA

C R.CAGARWAL
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WAG 7

CONT. RAIL P.S. 5000
CO-CO TYPE WAG7 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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CO—-CO TYPE WAG/ ELECTRIC LOCOMOTIVE 1676 mm GAUGE

First prototype
based on RDSO

design.

of this class of locomotive turned out by CLW is 1992

High adhesion bogies with uni—directional, axle hung, nose suspinded
traction motor has been used on this locomotive to achieve high

tractice effort. A higher rated smoothing reactor type SL—30 to

suit the higher current has been used.

Hitachi traction motor type H.S. 15250A have been permanently connected
in parallel and speed control is achieved through a tap—changer and by

field weakening. Four locomotives can work in multiple operation.

Locomotive is provided with air and dynamic brake however, it can haul
vacuum as well as air brake stock.

PROCUREMENT PARTICULARS

WAG—/

CONTRACT YEAR PUT l. R. LOCO TENDER AS MADE TOTAL NOS. SEMARKS
NUMBER OATE BUILDER ON LINE NUMBERS SPEC. NO. DRG. SET | ORDERED
RDSO/CLW 1992 27001 RDSO 17/17 WAG. /7 2 Prototype

Page 112 of 304



GENERAL

System of current
Line Voltage
Weight In WO
Adhesive weight
Max.Axle Load

Min.Axle Load

CONTINUOUS RATING

PS

TE

Speed

Max. TE

Max. Speed

Wheel dia Half worn
Full worn

New

BOGIE

Drive Arrgt.
Design

BRAKES

Loco
Train

SANDING

No. of Boxes
Capacity

_ AC
- 25000V
— 123t
_ 123t
— 20.5t

— 5000
— 30800Kg
— 45 kmph
— 441
— 100 Kmph(Des)
— 1055 mm
— 1016 mm
— 1092 mm

— Gear Pinion

— 3 Axle fabri—
cated box type
With cross transom

— Air,Hand, Rheos.
— Vacuum

MAIN PARTICULARS OF LOCO

PANTOGRAPH
No.
Make

Type
Weight

— 2
Stone India/
Calcutta

— AN—=12
— 285 ka.

(including 4 insulators) —

TRANSFORMER
Make

Type
Wt. Complete
Cooling

[nsulation
Tapson HT

Rating

Primary
Secondary

TERTIARY

SILICON RECTIFIER
No.
Cont.Rating

Max.Starting
current
Cooling

Type of cell

No. of cells

— CCL

- CGTT-5400
— 12200kg.
— Forced OQil
— A

— 32

- 5670KVA
22.5 KV,252A
— 5400KVA
1000V,5400A

- 270V

— 2
—  2700A(each
cubicle)

1050V

— 3300A RMS

— Forced air

— S18FN350
M/s.Hind Rectifier

— 64 PER BRIDGE

S P A
284

WAGY
TRACTION MOTORS
Make — CLW/BHEL
Type — HS—15250A
No. — 6
Class of insulation :—
Arm — C
Field — C
Suspension — Axle hung nose
Suspended
Ventilation —  Forced 80mYmt.
Weight complete — 5650kg
Temp.Rise Arm  — 90°¢c
Field — 70°¢
Comm. — 85°c
Coil Resist. at 110°¢c:—
Arm — 0.0126 ohms
Main Pole  — 0.0117 ohms
Inter pole  — 0.0089 ohms
Rating:Cont. — 630kw,750v
900A, 895 rpm
1 Hour — 670KW, 750V,
960A,877 rpm
Air gap —
Main Pole — 6.35 mm
Inter Pole — 10 mm
Brushes
Grade — EG1055/BG 1165
(Morganite)
Type - 2 spilt
No.of holders — 6, br.per holder
Size —200 x 40 x 64mm
Br. Wear Limit — 25 mm
Length —

Page 113 of 304




MOTOR GROUPING

6 Motors in Parallel
Gear Ratio
Permanent

shunt

AUXILIARIES
Head Light

Battery

380/32,24V,

Arno Convertor
1 Phase

5 Phase

COMPRESSOR

No.
Make

Type
Capacity

Motor

65:18
5%

2 Nos.
32V,250W
Lead Acid

50 cells
110V, 75AH

(5 Hr.Rate)

Transformer
16V, 50C/S,
500VA

1 Nos.
216KVA,4135V,
520A.

150KVA,415V,

210A,1485RPM

2

Rigi

TRC—-2000
2000/1/m at
10.5 Kg/cm sq.

2 Nos.30 HP,
415V,930RPM.

EXHAUSTER
No. — 2
Make — Northey
Type — 250 RE
Capacity — 4500 1/m
Motor — 2 Nos. 7.5KW
415V, 970RPM.
TRACTION MOTOR BLOWER
No. — 2
Make — SF (1) Ltd.
Type MLBRx—42-5-1-H4
Air — 276%/mm at
delivery — 508mm WG
Motor
No. — 2
Make — Siemens
Rating —  415V,26KW,50A
2920 RPM
SMOOTHING REACTOR BLOWER
No. — 2
Make — SF (1) Ltd.
Type — 5 PFT-59
Capacity —  4200m/min at
Motor — 2.2KW, 415V,

2 Nos.,2860RPM
BREAKING RESISTOR BLOWER

Make — KEC
No. — 2
Type — KDBR—1
Capacity — 5WO%/mm. at

200 mmWG
Motor — 1 No.30KW,450V

DC 76A,3300RPM

WAG7

SILICON RECTIFIER BLOWER

No. - 2
Make — SF () Ltd.
Type — PHMX—-40-6
Capacity — 3100t03200 mYHR
at 45 to 47 mmWG
Motor — 2 Nos.
2.2KW, 415V, 4.8A,
COIL COOLER BLOWER 2860 RPM
No. - 1
Make — SF () Ltd.
Type - MLBH-60—1—H2
Capacity — 22,200 mphr. at
190 mmWG
Motor — 22KW, 415V, 45A,

1450 RPM, 1 No.
OIL PUMP FOR TRANSFORMER

No. - 1
Make - Best & Co.Pvt.Ltd.
Capacity — 740 I/m at 11000mmWG
Motor — 1 No., 3.2KW,

415V,2865 RPM.
SMOOTHING REACTOR FOR TM

No. 2

Type - SL 30
Rating — 1250V,1350A
Reactance — 2,68 mH.

Resistance at 110°¢—0.00344 ohms
PROTECTIVE DEVICE

Dead Man Control — No
Slip Control — Yes
Main overload Relay — Yes
Other Voltage Relay — Yes
No Volt Relay — Yes
Earth Fault Relay — Yes
Low.Pressure Gov. — Yes
Vacuum Control Gov — Yes
Brake Cy. C/Q Valve — Yes
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WAG-5 UPGRADED ( WAG-7 )

4185

E
(&)}
(=]
1676 7278
5055 13000 PIVOT CRS
19100
20394
ITEM NO. DESCRIPTION
1. MAIN TRANSFORMER
3. DYNAMIC BRAKE RESISTER
4. H.T. PANNEL
5. RECTIFIER.
6. EXHAUSTER. f B I \
7. BATTERY CHARGER. m ] Lel
8. ARNO. / \—‘ DD ] \
9. ARNO STARTING RESISTER - D‘f - - —
10. PNEUMATIC PANNELS. /
( BRAKE & CONTROL.) D ] L] [0
11. MAIN COMPRESSOR. T E—— //
12. L.T. PANNELS.
13. T.M. BLOWERS.
14, BATTERIES. ( Ni cd.)
15. DRIVERS SEAT
186, HEAD LIGHT TRANSFORMER 6) (13 (12) (16}X5 4) 2 14 17 4 11 U 10 7) (8
- [15.02.91 17. DAMPING NET WORK,

Ao
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(Kg)

J

h )

\\/\

( KW)
EFFICIENCY
(Kmy

TRACTIVE EFFORT
SPEED

OUTPUT

/!

EFFICIENCY, WITH GEA

CURRENT (A

\

CHARACTERISTICS 107827—-668
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i TRACTION MOTOR— TYPE HS 15250-A
e il No. OF MOTOR — 6
g 67%% CONT. RATING ~ —  750V,9004,630KW

507 GEAR RATIO ~ 186
\\ \\ "/ AN/ g0% MF WHEEL DIA ~ 1055
/ /| WEIGHT OF LOCO — 12

£
LINE VOLTAGE - 225 KV

/

-
-
\ =

o

00 AMA
AM
WAV /A\ v
\\\\\\

(H Nt LOCO _ON-L1A70
00t.(g )+o5 LOCD ON 1 //0

ﬁ/ 3300tL(BCN)+1 LOCO ON [1/150

o

& 3300t.(BCN)+3 | LOCO ON

—J— | 4700k (HOX-N)+3 LI

— T\ | 4700L.(BOX=N)+1 LI
3300t.(BCN)+2 LOCD ©

(TONNES)

\

\ L 4700t (BOXAN)+2 LOCD

// ?/ \ X S\ | ON |1/20p

/ / N I SN VAN NN B 2N \

// / \ \ \\ U — jrr t%trt.‘ﬁj:'ﬁ/‘:\—f\w/ ON LEVEL
) L0CO.

T.E.

/ J
)/ AN
™ |
\\
\\

—]

D

O C

C

10 20 30 40 50 60 70 &80 90 100 110 120 130 —— SPEED IN KMPH

200 400 600 800 1000 00 00 =—ccU (Amps)
200 40 - )0 1000 1200 140 CURRENT (Amps,) REF:— ‘ SCALE:— NTS ‘APPRO\/ED BY:— —

PERFORMANCE CURVES OF WAG-7
ELECT. LOCOMOTIVE (TAP CHANGER)

RDSO.ELEC.DTE. GEL-1032
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Dt.

20.3.98

IN TONNES

T.E.

44

TRACTION MOTOR - HS 15250A
No. OF MOTOR - 6
95% . ,
””77 CONT. RATING - /50V
A ARkl GEAR RATIO ~ 166
RV WHEEL DIA —- 105!
\\\‘\ \ / WEIGHT OF LOCO  — 123 t
\ 50 - o
| \\ /& / 0% LINE VOLTAGE -  22.5 Kv
N \ \\ \ o TRANSFORMER — 5400 KVA
\ \\\ \\ /§/ / %) STARTING T.E.44.0 t AS PER REPORT
™~ \/ VI / i No.M—531
N \ ~ ,\\ \\ \\ \ \\/ L 700 T (BOXN). 1 LOCO h N
CONT. RATING [900A ;\% 7@ N R e
A
A
/ //< N \
// //\ \
) \ ARAN
1/ ? AN N
// // \ \ N 4700 t. (BOXN) ON
/ N ~ | LeveL, 1 Loco.
7/ /é i \\ = i
—
N | T
I~
~
REF:— ‘ SCALE:~ N.T.S. ‘APPRO\/ED BY:~  rorpc
0 10 20 30 40 50 60 70 80 90 100
O 200 400 600 800 1000 1200 1400 PERFORMANCE CURVES OF WAGY

RDSO.ELEC.DTE.

GEL-1077
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HAULAGE CAPACITY OF WAG 7(TAP CHANGR) LOCOMOTIVE |__"AG 7
( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.55 (’18:64) T.M. HS—-15250A

SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
« | LEVEL
=
&S |1/500
=T
= 11/200
5 -
S 11/150
§ 1/100
<~ |1/50
> |LEVEL ABOVE 7500 5236 | 3732 CE
L A
© | = |1/500 | 5859 | 5859 | 5859 | 5859 | 5765 | 4555 | 3808| 2714 2003 5859
= = [1/200 [4065 | 4065 | 4065 | 3982 | 3125 | 2510 2135] 1540 | 1148 4065
© | = [1/150 [3330 [3272 [ 3210 | 3145 [2476 | 1995 1703] 1229] 916 3468
L | 1/100 | 2294 | 2265 | 2234 [2201 | 1736 | 1401 | 1198| 861 | 638 2669
(5]
S | 2 [1/50 |1149 | 1140|1131 | 1121 | 879 | 704| 599| 419| 300 1512
O
= | LEVEL ABOVE 7500 5404 | 3793 g0k
>
£ |1/500 | 6836 | 6836 | 6836 | 6836 | 6016 | 4712 | 3904 | 2759 | 2021 6836
2 |1/200 | 4433 |4328 | 4209 | 4088 | 3198 | 2558 | 2166| 1555 | 1154 4516
S [1/150 | 3425 | 3361 | 3288 | 3212 | 2523 | 2026 | 1723] 1238 | 920 3790
L 11/100 | 2340 | 2308 | 2272 | 2233 | 1759 | 1416 | 1208| 866 | 640 2859
(]
29 17,93 = 11/50 |1161 | 1152 | 1141 [1130 | 885 | 708| 602| 420| 300 1575

LK.MISRA

C R.C.AGARWAL
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HAULAGE CAPACITY OF WAG 7 LOCOMOTIVE WAGH/

( WITHOUT ACCELERATION RESERVE )
G.R. 1:4.06 (16:65) T.M.  HS-15250A LOCO WT 123T

%)
m
=0
=
O
1

GRADE

TONNES AT KMPH ( TANGENT TRACK ) START
20 350 40 50 60 /70 80 90 100 *

LEVEL
1/500
1/200
1/150
1/100
1/50

LEVEL
1/500
1/200
1/150
1/100
1/50

LEVEL ABOVE 7500 7302 | 4619 | 2785 10815
1/500 | 7169 | 7169 | 7169 | 7169 | 6192 | 5005 | 3465 | 2345 | 1465 7169
1/200 | 4738 | 4738 | 4738 | 4085 | 3285 | 2715 | 1915 | 1295 820 4738
1/150 | 3960 | 3880 | 3795 | 3210 | 2590 | 2150 | 1515 | 1020 645 3977
1/100 | 2705 | 2665 | 2625 | 2225 | 1805 | 1500 | 1055 725 450 3002
1/50 1345 | 1335 | 1320 | 1120 905 750 515 1700

GOODS SERVICE

C

— an

D

BOGIE WEGONS (BOXN) [BOGIE WAGONS (BOX)| 4 WHEELER WAGONS

* 447 starting TE as per RDSO report No. M=531
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WAG 7H
CONT. RAIL P.S. 5000

CO-CO TYPEWAG 7H ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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CO-CO TYPE WAG/H ELECTRIC LOCOMOTIVE

Annexure—|

WAG—7H

1676 MM GAUGE

First prototype of this class of locomotive tured out by CLW in 1995

based on RDSO design.
High adhesion bogies with uni—directional, axle hung, nose suspended
traction motor has been used on this locomotive to achieve high tractive

effort, a higher rated smoothing reactor type SL—30 to suit the higher

current has been used. Underframe of loco has been provided with higher
thickness plates to increase the weight of loco so to extract higher starting

tractive effort.
Hitachi traction motor type H.S. 15250A have been permanently connected

in parrallel and speed control is achieved through a tap—changer and by

field weakening. Four locomotives can work in multiple operation.

Locomotive is provided with air and dynamic brake.

PROCUREMENT PARTICULARS

Contracts Year put R. Loco Particular As Made Total No. R ’
Number Date HUIEDER in line Numbers Spec. No. |drawing set Ordered. crnere
- - RDSO/CLW 1995 27061 - WAH7H 2 pretotype
conductor

on 27002

ofter ballasting
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WAG7H

4135

1 INDIAN RAILWAYS
1900 1900
3800
19100
20394

0CO_ DIAGRAM WAG /H

5000 H.P. FREIGHT LOCO

N U N —

(e}

w

AN — O

N

Bl

N

D

N

N — O W oo~ Ol

N

TYPE OF SERVIC

CLASS OF LOCC
TYPE OF BOGIE
TRACK GAUGE

LENGTH OF BUFFERS
WHEEL BASE
TOTEL H.P. OF LOCC
(CONT.RATED)

MAX TRACTIVE EFFORT
AT CONT.SPEED OF 44Kmph
MAX STARTING TRACTIVE
EFFORT

MAX UPLRATING SPEED
BRAKE SYSTEM

MAX AXLE LOAD
TOTAL WIDTH OF LOCO
PANTO HEIGHT IN LOCKED
DOWN CONDITION
TOTAL WEIGHT OF LOCO
TRACTION MOTOR

0. OF MOTORS
CONT. RATING
WHEEL DIA

OHE VOLTAGE
TRANSFORMER
GEAR RATIO
MAX.NO.OF LOCOS
IN MULTIPLE

FREIGHT

WAG 7H

HIGH ADHFSION FABRICATED UNIDIRECTIONAL BOGIE
1676 mm

20394 mm

3800 mm

5000

91 TONNE
45 TONNE

100 Kmph (DESIGNED)
AR BRAKE/HAND BRAKE
22 TONNE £2%

9179 mm

4155 mm

152 TONNE £17%

HITACHI TYPE HS 15250-G
6
150 Vv, 900 AMP

1092NEW (1055 HALF WORN)
25 KV AC 50 HZ

5400 KVA

10.65

4 NOs.
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o TRACTION MOTOR  — HS 15250A
o No. OF MOTOR - 6
95% CONT. RATING — 750V, 900A
1t ARRE S OEAR RATIO ~ 6516
\\\\ \ / . WHEEL DIA — 1055 mm
. \\\\ \ / WEIGHT OF LOCO  — 132 t
40 S0F LINE VOLTAGE — 225 Kv
L \\\ /&\ / 9% TRANSFORMER — 5400 KVA
LA
CONT. RATING 900A 4700 t, (BDX—=N),1 LOCO
-0 : /\%&%ﬁ ON| 1/200 /
/ I
% AN |\
(] N\ \
z i \
5 /
O o \
u_ V)
- / ANARN
= \
e /N AARNEN
- v AR
I'_ / / 1 \
10
/| AN
Ve ke \\
~.
~
0 REF:— ‘ SCALE:~ N.TS. ‘APPROVED BY:—  rorpoe
_— fm/h 0 10 20 30 40 50 60 70 80 90 100 PERFORMANCE CURVES OF WAG7
D~ 3 Amps. 0 200 400 600 800 1000 1200 1400 (UPRATED) LOCOMOTIVE
RDSO.ELEC.DTE. GEL—-1042
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HAULAGE CAPACITY OF WAG 7 (UPRATED) LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )

WAG 7H

28.12.93

G.R. 1.4.06 (1]6:65) T.M. HS—=15250A
SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
© |LEVEL
O
S |1/500
= 11/200
[
= 11/150
g 1/100
<~ |1/50
L | [LEVEL ABOVE 6000 aRot
= |2 |1/500 =~—— ABOVE 6000 —= 5930 | 4835 | 3380 —DO-
o 2 | 1/200 | 4350 | 4350 | 4350 | 4040 | 3210 | 2665 1885 4350
(V]
oy | 2 [1/150 [3710 [ 3710 | 3705 | 3245 | 2545 | 2115] 1500 3710
L [1/100 | 2655 | 2620 [ 2580 [ 2195 [ 1780 | 1485 1045 2855
<D
S | & [1/50 [1330 1320|1310 [1110| 895 | 745| 510 1660
= | LEVEL ABOVE 6000 AaobE
é DAVAUAW)
& | 1/500 f=——— ABOVE 6000 ——=1 5005 | 3465 -DO—
2 |1/200 | 4835 | 4835 | 4835 | 4085 | 3285 | 2715| 1915 4835
S | 1/150 | 3960 | 3880 | 3795 | 3210 | 2590 | 2150 1515 4135
o [1/100 [ 2705 | 2665 | 2625 | 2225 | 1805 | 1500 | 1055 3060
<O
S [1/50 [1345 133513201120 | 905| 750| 515 1730

LK.MISRA

C |RCAGARWAL
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WAM 1
CONT. RAIL P.S. 2870

BO-BO TYPE WAM1 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Bo—Bo TYPE WAM1 CLASS ELECTRIC LOCOMOTIVE

1676 mm Gauge

Hundred locos of this type have been supplied by European Group and
put into service in 1960. The locomotives are designed for mixed traffic

operation. The continuous rail horse power is 2870 p.s. at 52 kmph.

The locomotive is powered by four fully suspended, forced ventilation
pulsating current type traction motors. The motors are coupled to

the axles through 'Jagquemin' drive. Superstructure is connected to the
bogies through pendular suspension and low traction bars. The motors

are permanently connected in parallel and speed control is obtained
through HT tapchanger. Rectifiers are water cooled Ignitron type.

These constructional features help to give better adhesion.

Compressed air brake for the locomotive and vacuum brake for the
train have been provided.

PROCUREMENT PARTICULARS

WAM 1

CONTRAGT YEAR PUT . R. LOCO PARTICULAR | AS MADE | TOTAL NOS.| .
NUMBER DATE BUILDER ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
R/2031/495/57 |8.7.58 |  GROUP 1960 20200-20299 | D50 00
o EL—-AC2 WAM —1
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CLASS vPE CONTRACT BUILDER YEAR PUT .R.LOCO PARTICULAR AS MADE | TOTAL NO
WAM1 Bo—Bo |R/2031/459/57 |08.07.58 GROUP 1960 20200-20299 E'&i@@éz WAM1 100
MAIN PARTICULARS OF LOCO WAMA
. TRONSFORMER TEMP. RISE :— ARM FIELD %AXAiAEUSTERS:* (2) DERLIKON
SYSTEM OF CURRENT — AC.  MAKE — g MONT (By Resistance) 100°C  110C qypg 1A~ 480P
LINE VOLTAGE - 25000 -
pelo N o oot MO e T 10880 kg GOl RESISTANCES e 53502Nl/m’2567w50 Ié?
ADHESIVE WEIGHT — 74.00t : oL ARMATURE —  0.042 ohm : 0s. 5/ .
MAX. AXLE LOAD — 18.64¢ COOLING - MAIN POLE -  0.029 ohm  10/15.5A,380V,1465/2910 RPM
MIN. AXLE LOAD B 1807+ KVA — — 3150 H.T, 4250 L.T. INTER POLE - 0.018 ohm g owErR -— (2)
1 HR. RATING - TYPE ON H.T. 20 AR GAP _ CAPACITY 200 m3/min.
P.S. %9080&0 VOLTS :— H.T. L.T. MOTORS: 5 NOS.
g.Fg.EED - kmpg 22500 1631 MAIN POLE - 6.5 mm 30HP, 3B80V,44A,2870 RPM
' AMPS — HT. LT. INTER POLE - 6.6 — 7.0 mm  TRANSFORMER OIL PUMP MOTOR:—
CONTINUOUS RATING — SRUSH .
PS. - 2870 141 1300 SR oeR . 1NO,3.8HP,380V,5.7A,2865 RPM
TE. - Wég;og K% %EI%BONN - BRUSH PER HOLDER— 3 IGNITRON CURCULATING W/p MOTOR:—
SPEED - mp o D.C.—1No,0.5HP,110V,4.9A,1500 RPM
MAX. TE.  — 25000kg(33.3% Ad) MAKE - SIZE(LXWXH)— 36X16X50 o Cn
MAX. SPEED — 112.6 kmph e B cor  MIN. HEIGHT- 20 mm  AC.—1No,2HP,380V,3.1A,2875 RPM
WHEEL DIA - NEW 1140mm ,  MOTOR CROUPING(P)—  1.2.3.4  TRANSFORMEE OIL COOLER B/M :~
HALF WORN 1120 mm  NUMBER - GEAR RATIO— 1:4.06(16:65)  1No, 19KW,380V,36A,1460 RPM
- FULL WORM 1064 mm RATING :— SRS OOTHNG FEACTOR.
DRIVE ARGT —  JOQUEMIN DRivE ~ CONTINUOUS— 570KW, 1250V HFAD LIGHT—  2NOS,500W,110V INNO,6mh,920A,0.013 ohm
THROUGH GEAR PINION — THR— BATTERY— NI=CD, 72 CELLS  gy00THING REACTOR B/M— 1 NO.
DESIGN—2 AXLE,FABRICATED & CAST INTERMITTANT— 660KW, 1250V 110V,B0AH(10 HR. RATE) 1.6 HP,380V,2.5A,2850 RPM
PENDULAR SUSPENSION WITH 1 MIN. T125KW, 1250V Aux. GEN.—

EQUALISER BEAMS.

TRACTION MOTOR

1 NOS.
2.86 KW,110V,26A,2700 RPM

BRAKES MAKE— SIEMENS, ACEC, ALSTHOM  ARNO CONVERTER— 1 NOS.

LOCO _ AR, HAND AEC 120 KVA, 1500 RPM

TRAIN - vaccuM  TYPE - M.G. 710A 1 PHASE

S ANDING NUMBER - 4 290,/380/460V, 500,/420/450A

g INSULATION — ARM(B), FIELD(B) 3 PHASE

O OF BORES SUSPENSION—FULLY SUSPENDED ~ 290/380/460V, 240/185/150A

CONTROLS — 31 SINGLE UNIT  VENTILATION FORCED — \aKE OERLIKON
69 MULTIPLE OF TWO  WT. COMPLETE 2750 kg poor L

PANTOGRAPH — 1 HR. RATING F.F. CAPACITY 1000 L/min.

NO . 2 740HP, 1250V, 480A, 1000RPM

MAKE - FALVMEL% CONTINIUOUS RATING F.F.

TYPE - 710HP, 1250V, 460A,1020 RPM

PROTECTIVE DEVICES

DEAD MAN CONTROL NO
SLIP CONTROL NO
MAIN O/L RELAY YES
MOTOR O/L RELAY YES
0/V RELAY YES

NO CURRENT RELAY—NO VOLT RELAY

EARTH FAULT RELAY YES
OVER SPEED TRIP NO
LOW PR. GOV. YES
VAC. CON. GOV. YES
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HAULAGE CAPACITY OF WAM 1

( WITHOUT ACCELERATION RESERVE )
G.R. 1:4.06 (16:65)

T.M. MG 710 A

LOCOMOTIVE

WAM

1

TONNES AT KMPH ( TANGENT TRACK )

Dt

17.12.93

SERVICE | GRADE =75 | 30 | 40 | 50 | e0 | 70 | 80 | 90 | 100 | 110 | 120 START
o |LEVEL ABOVE 6000 —= 4880 | 3665 | 2550 B
S |1/500 | 3810 [ 3810 | 3600 | 3360 | 2745 [ 2150 | 1600 3810
L f% 1/200 [2010 |2010 2010 [ 1940 | 1630 | 1310 | 1000 2010
© = | 1/150 | 1540 | 1540 | 1540 | 1540 | 1325 | 1075 | 825 1540
o= | Z |1/100 [1200 | 1180 [ 1150 [ 1120 | 955 | 755 | 600 1230
“ | < [1/50 | 610] 605| 595| 585 | 500 780
%§ == [LEVEL |4960 | 4960 | 4960 | 4960 | 4960 | 4960 | 4225 4960
S | £ |1/500 | 3520 | 3520 | 3520 | 3520 | 3425 | 2625 | 2115 3520
2 [ 1/200 | 2390 [ 2300 | 2240 | 2180 | 1855 [ 1515 | 1185 2420
= [1/150 [ 1830 | 1790 [ 1745 [ 1710 | 1470 [ 1200 | 945 2060
Lo [1/100 | 1255 | 1240 | 1225 [ 1200 [ 1035 | 845 | 655 1580
S [1/50 | 625 620 615] 605 | 525 900
LEVEL ABOVE 1500 1445 LBONE
E@ 'S 17500 ABOVE 1500 1255 | 925 —DO-
=2 §§ 1/200 f=————ABOVE 1500 ——= 1355 | 1050 | 770 | 560 —DO-
A & | ~ [1/150 |=——ABOVE 1500—=] 1360 | 1100 | 850 | 630 | 460 —DO-
< 1 O [1/100 [1250 [ 1215 [ 1185 [ 1150 | 970 | 785 | 610 450 | 330 —DO-
1/50 | 620 610 600 | 590 | 500 | 405 | 310| 225| 155 960

L.K.MISRA

R.C.AGARWAL
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WAM2/3

CONT. RAIL P.S. 2790
BO-BO TYPE WAM2/3 SS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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WAM2,/3

Bo—Bo TYPE WAMZ2 CLASS ELECTRIC LOCOMOTIVE
1676 mm Gauge

Ten locomotives of this type have been supplied by Mitsubishi (Japan) and put into service in
1961. These are designed for mixed traffic operation. The continuous rail horse power is 2790 p.s.

and 52 km/h.

The locomotive is powered by four fully suspended, forced ventilated pulsating current type traction
motors. The motor is coupled to the axle through a flexible WN gear drive. The motors are permanently

connected in parallel and the speed control is obtained by means of an HT tap changer.

The rectiviers are water cooled and oignitron type.

Repeat order of 28 Nos., of locomotives was placed on the same firm for meeting the requirment
of push—pull operation for suburan trains. Minor changes to suit the new requirment have been made.

Two locomotives of this order wil be provided with silicon rectifiers.

For ten locomotives compressed air brake for the locomotive and vacuum brake for the train are
provided. The rest have been provided with air brakes at present.

PROCUREMENT PARTICULARS

CONTRACT - YEAR PUT . R. LOCO PARTICULAR | AS MADE TOTAL NOS. CEVARKS
NUMBER DATE ON LINE NUMBERS SPEC. NO. DRG. SET ORDERED
57/450/7/RS(F)184 17.1.58|  MITSUBISHI 1961 20300-20309 Efiigia; WAM2 .
Remote control
RE/RS/34/2 28.12.61 —do— 1964 20310-20335 | EL-105A—61 —do— 26 arrangement.
RE/RS/34/2 28.12.61  MITSUBISHI 1964 20336 & 20337 | EL—105A—61|  WAM3 5 silicon
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CLASS PE CONTRACT SUILDER YEAR PUT |.R.LOCO PARTICULAR AS MADE TOTAL NO
NUMBER DATE ON LINE NUMBERS SPEC. NO. DRG. SET ORDERED
WAM2 Bo—Bo  |57/459/7/RS(F)184| 17—-1-58 MITSUBISH| 1961 20300-20309 EF-DA-S% WAM2 10
MAIN PARTICULARS OF LOCO . WAM2
Sy ¢ TRANSFORMER TEMP. RISE ARM  FIELD mi/éUSTER o OERLIKON
SYSTEM OF CURRENT - AC.  MAKE - NN . : B
LINE VOLTAGE — 25000 TYPE — MWSUB‘:U}—; (By Resistance ) 1200C  130°C TYPE — 1A—480P
WEIGHT IN W.0. — 76.03t  \UMBER — w COIL RESISTANGE:~(75°C) CAPACITY — 53501/m,26751/m
ADHESIVE WEIGHT — 76.03t MOTOR — 2NOS,5/11HP,
' WT.COMPLETE— 7650kg ARMATURE — 00115 N
MAX. AXLE LOAD 19.17t 10/15.5A,380V,1410,/2830RPM
MIN. AXLE LOAD — 10t COOLING- olL MAIN POLE — 0.0122 A BLOWER (2)—
1 HR. RATING:— KVA— 3000HT,4240LT. INTERPOLE — 0.0098 N CAPACITY — 1.33M/S 220RPM
PS. 2910  TAPS ON H.T.— 20 AR GAP:— MOTOR — 2NOS,50HP, 400V
TE— 15400kg VOLTS: - H.T. L.T. MAIN POLE 6 mm 70A,1455RPM.
SPEED - 51.0kmph 22500 960(DC) INTERPOLE 6.5 mm  TRANSFORMER OIL PUMP MOTOR:—
CONTINUOUS RATING — AMPS: — H.T. L.T. BRUSHES :— 1NO, 10HP,400V,13.2A,1470RPM
PS. — 2190 133 2210(DC)  NO. OF HOLDERS — 6  IGNITRON CIRCULATING W/P MOTOR:—
TE - 14500kg ~ INSULATION:— BRUSH PER HOLDER — 3 D.C.—1NO,1.7HP,110V,16A,1250RPM
SPEED — 52.0kmph  ACNIRON SIZE (LxWxH) — 45x16x50 _ AC.—1NO,3HP,400V,4.8A,1450RPM
MAKE — MITSUBISHI MIN. HEIGHT- 20 TRANSFORMER OIL COOLING:—
MAX. T.E. — 25242kg(33.2% Ad) L oo U 3 : mm RO T ALBLOWER
MAX. SPEED — 112.6kmph  \UMBERS — 8 MOTOR GROUPING(P):— 1,2,3,4,  SMOOTHING REACTOR:7WN04 o
WHEEL DIA — NEW 1092 . ' GEAR RATIO — - : ~4mh,
LALE OGN 10m5 T RATING:— 1:3:88(17:66)  q\00THING REACTOR COOLING:—
CONTINUOUS— 725V,283KW,390A AUXILIARIES FROM T.M.BLOWER
BOGIE FULL WORN 1016 mm M.
S — 1 HR.— 725V,303KW,418A HEAD LIGHT - 2NOS,500W,125V pROTECTIVE DEVICES
ORIVE ARGT = GEAR PINION =\ rermiTTENT- BATTERY — ALKALINE, 72 CELLS, DEAD MAN CONTROL-  NO
DESIGN — 2 AXLE, SF\AA/FN@C/;T()ELDST\/EV‘FJH 1 MIN.— 110V, B60AH, (5HR. RATE) SLIP CONTROL— NO
BRAKES TRACTION MOTORS AUX.GEN.— MAIN O/L RELAY— YES
e MAKE— MITSUBISHI 1NO,4KW,110V,36.4A, 1495RPM MOTOR O/L RELAY—  YES
LOCO - AIR, HAND, , 0/V RELAY — YES
- TYPE— MB—3045—A ARNO CONVERTER:— -
TRAIN VACUUM NO CURRENT RELAY—  NO
NUMBER— 4 1NO, 150KVA, 1495RPM
SANDING PHASE- 40OV 4504 EARTH FAULT
NO. OF BOXES — g INSULATION- ARM (F) FIELD (F) ' RELAY — YES
: SUSPENSION 3PHASE~ 400V,215A OVER SPEED TRIP— NO
CAPACITY EACH — 40 L — FULLY SUSPENDED
COMPRESSOR (1):— LOW PR.GOV.— YES
CONTROLS - SINGLE UNIT VENTILATION— FORCED VAC.CON.GOV.— YES
MAKE — OERLIKON CON.GOV.
PANTOGRAPH — WT. COMPLETE- 2200kg PE DA_115 BRAKE CYL C/0
mEEl FAWELEi ! AR RATING F.F. CAPACITY— 1000 1/min 9kg/cm EAVVAWE - “
745HP,725V,815A,1000RPM MOTOR — INO.1 1HP, AV, —
TYPE — AM12  CONTINUOUS RATING F.F.— 380V 15.5A 2860RPM
/03HP,725V,780A,1020RPM X CORRECTED ON 6.4.74  APRIL 69
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GENERAL
SYSTEM OF CURRENT  AC
LINE VOLTAGE 25000
WEIGHT IN W.0. 76 t
ADHESIVE WEIGHT 76 t
MAX. AXLE LOAD 19 t
MIN. AXLE LOAD 18.80 t
1 HR.RATING
p.S. 2910
TE 15400 Kg
SPEED 51 Km/h
CONTINUOUS RATING
p.S. 2790%*
TE 14500 Kq
SPEED 52 Km/h
MAX. T.E. 25247 Kg
MAX. SPEED 112.6 Km/h
WHEEL DIANEW 1092 mm
HALF WORN 1055 mm
FULL WORN 1016 mm
BOGIE
DRIVE ARGT. GEAR PINION
DESIGN 2 AXLE FABRICATED
WITH SWING BOLSTER
BRAKES
LOCO AIR,HAND,RHEOSTATIC
TRAIN VACUUM
SANDING
NO. OF BOXES 8
CAPACITY 40 L
CONTROLS MULTIPLE
PANTOGRAPH
NOs. 2
MAKE FAIVELEY
TYPE AM 12
TRANSFORMER
MAKE MITSUBISHI
TYPE SUB
NO. 1
WT. COMPLETE 7650 Kg
COOLING OlL
KVA 3000 HT,4240 LT
(DESIGNED)
TAPS ON H.T. 20

VOLTS H.T.

22500
AMPS HT.
INSULATION

SILICON RECTIFIER

NUMBER
TYPE & FORM
CAPACITY

CONNECTION
NO.OF CELLS

WEIGHT (WITH AUX.)
SILICON RECTIFIER CELL

TRACTION MOTORS

MAKE

TYPE

NUMBER
INSULATION
SUSPENSION
VENTILATION
WT.COMPLETE

1 HR.RATING F.F.

COUNTINUOUS RATING F.F.

TEMP.RISE ARM
(BY Resistance) 120°C
COIL RESISTANCE (110°C)
ARMATURE
MAIN POLE
INTER POLE
AR GAP
MAIN POLE
INTER POLE
BRUSHES
GRADE
NO. OF HOLDERS
BRUSHES PER HOLDER
SIZE(LXWXH)
MIN.HEIGHT
MOTER GROUPING
GEAR RATIO

MAIN PARTICULARS OF WAM3 LOCO

LT.
960 (DC)
LT,

2210(DC)
CLASS A

2
SF—0C20R
2260 KW
725V
3120 A
PUSH PULL
SP A
9202
2400 Kgq
SR200F

MITSUBISHI
MB—3045—A
4
ARM(F),FIELD(H)
FULLY” SUSPENDED
FORCED
2200 Kg
745 HP,725 V
815 A,1000 RPM
725 V,780 Amp.,
1020 RPM

COMM. FIELD

85°C 160°C

0.0115 ohm
0.0122 ohm
0.0098 ohm
6 mm

6.5 mm

MS=5 (TOKYO CARBON CO)
6

3

45x16x50

24 mm

PARALLEL

1.3.88

AUXILIARIES

AERO CONVERTOR SET
NUMBER
RATING
1 phase
3 phase
AUX.GEN.

HEADLIGHTS
NUMBER
RATING
BATTERY
TYPE
CAPACITY
(5 HR.RATE), 110V.
MAIN COMPRESSOR
NUMBER
MOTER TYPE
RATING

COMPRESSOR
TYPE
CAPACITY
PRESSURE

AUX.COMPRESSOR
NUMBER
MOTER

COMPRESSORE
CAPACITY
PRESSURE

EXHAUSTER
NUMBER
MAKE
TYPE
CAPACITY

MOTOR

1

150 KVA,1495 RPM
400V, 450A.

400V, 215A.

1 No.4 KW,110V,
36.4A, 1495 RPM

2
32V, 250W

JH-4B-9 Alkaline
60 AH
72 CELLS

1

51d2 OERLINKON
320V,3Phase
2860 RPM, 11 HP

2A115 OERLIKON
100001 /min

9 Kg/em ?
1200 RPM

1
DC 110V,460W,
1 HR.RATING

86.6 |I/min
6 Kg/cm ?

2
OERLIKON
1A-480P

5350 |/min,
2675 [/min.

2 Nos, 11/5 HP
15.5/108, 380V
2830/1410 RPM

TRACTION MOTOR BLOWER SET

NUMBER
MOTOR

BLOWER
TYPE
CAPACITY

2

PRESSURE

WAM 3

250mm Ag,180mm Ag

BRAKING RESISTANCE BLOWER SET

NUMBER
MOTER

BLOWERS
TYPE
CAPACITY
PRESSURE
OlL PUMP SET
NUMBER
MOTOR

PUMP
HEAD
FLOW QUANTITY

2
6 KW,5 PHASE 400V
11A, 1430 RPM

FPD-65
230m /min
75 mm Aq

1
5.5.HP,400V,3PHASE
8A,1000 Kg,1470 RPM

13mWG
1.2 m /min.

WEIGHT(MOTOR & PUMP) 142 Kg
SILICON RECTIFIER BLOWER SET

NUMBER
MOTOR
BLOWER
AR VOLUME
STATIC PRESSURE

50 HP 3 PHASE DOUBLE
SQUIREL CAGE 400V 1450 RPM

RMF64 RMF60

180m /min 230m /min

RPM 1455 1455

4
1.1 KW 400V,3 PHASE
1

45m /min

45 mm
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HAULAGE CAPACITY OF

( WITHOUT ACCELERATION RESERVE )
T.M. MB-3045-A

G.R. 1:3.88 (17:66)

WAM 2&3 LOCOMOTIVE

WAM 2&3

TONNES AT KMPH ( TANGENT TRACK )

Dt

17.12.93

SERVICE | GRADE =7, | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 START
« |LEVEL |=——— ABOVE 6000 —= 4650 | 3480 | 2330 ROk

S | 1/500 | 3820 | 3820 | 3820 | 3260 | 2600 | 2040 | 1450 3820

L | = [1/200 |2020 | 2020 | 1980 | 1885 | 1540 | 1240 | 905 2020
© | 2 |[1/150 | 1550 | 1550 | 1550 | 1520 | 1250 | 1010 | 745 1550
o2 | & [1/100 | 1170 [ 1140 | 1120 [1100 | 900 | 730 | 540 1240
O | < |1/50 | 590 | 585 | 575 | 565 790
A < |LEVEL | 5000 | 5000 |5000 | 5000 | 5000 | 5000 | 3850 5000
§ \?; 1/500 | 3530 | 3530 | 3530 | 3530 [3230 | 2600 | 1925 3530
= |1/200 |2300 | 2225 [2170 (2120 | 1750 | 1430 | 1080 2430

= |1/150 | 1780 | 1740 | 1700 | 1665 | 1385 | 1135 | 860 2070

v [1/100 1220|1200 | 1180 | 1160 | 1140 | 800 | 600 1590

S [1/50 | 605| 600 | 595 588 920

» _ LEVEL 1360 ABOYE
S| S 1/500 1180 | 850 —DO—
=2 3 1/200 t=————— ABOVE 1500 ———= 1315 | 985 | 720 | 525 ~DO—
Qe T |1/150 =—— ABOVE 1500 ——=/ 1280 | 1065 | 800 | 590 | 430 —DO—
5 © |1/100 [1220 | 1190 [1155 | 1120 | 910 | 760 | 570 | 420 | 305 —DO-
1/50 | 605 | 595 | 585| 575 | 465 | 390 | 290 | 205 | 140 965

LK.MISRA

R.C.AGARWAL

"
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HAULAGE CAPACITY OF WAM 2&3 LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.88 (17:66) T.M. MB-3045-A

WAM 2&3

TONNES AT KMPH ( TANGENT TRACK )

w
v
=0
=
O
=

CRADE 20 30 40 50 60 70 30 90

100

120

START

Dt

20.12.93

LEVEL

1/500

1,/200

1/150

1/100

1/50

LEVEL

/500

/200

/100

GOODS SERVICE

1
1
1/150
1
1

/50

LEVEL |f=———— ABOVE 6000 ——={ 5965 | 4185

ABOVE
6000

1/500 [4105 [4105 [4105 [4105 | 3330 [2730 | 2030

4105

/200 [2370 | 2310 | 2240 {2180 | 1770 | 1480 | 1120

2710

/150 [ 1830 | 1790 | 1750 [ 1710 | 1390 | 1170 | 890

2275

/100 | 1250 | 1230 | 1205 | 1180 | 970 | 820 | 620

1715

BOGIE WAGONS (BOXN) [BOGIE WAGONS (BOX)| 4 WHEELER WAGONS

1
1
1
1

/50 615 | 605 | 600 | 590 | 480 | 400 | 300

970

LK.MISRA

C R.C.AGARWAL
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WAM 4

CONT. RAIL P.S. 3640
CO-CO TYPE WAM4 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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One hundred and eight locomotives of this type were ordered on Chittaranjan Locomotive Works
to the design of R.D.S.0. First prototype locomotive was put in service in March, 1971. The continuous
3640 PS at 56 km/h,

CO—-CO TYPE WAM—4 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE

rail hourse—power of the locomotive is

The locomotive is powered by six axle hung, nose suspended forced ventilated type do traction

motors. Speed control is achieved by grouping the motors in three different combinations and by

field weakening the motors.

These locomotives, utilise silicon rectifier for conversion of ac power into dc.

This can be used for a multiple operation to a maximum of four locomotives.

Compressed air brake for the locomotive and vacuum brake for the train are provided. In addition

these locomotives have been provided with Rheostatic braking.

WAM—4

PROCUREMENT PARTICULARS
CONTRACT N YEAR PUT L RLOCO | PARTICULAR | AS MADE | TOTAL NOS.| .
S e ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
66/RSF/495/1 |4.12.69|  RDSO/CLW 1971 20400—20483 chDAa?dm WAGH 84m
70/RSF/459/2  |7.07.70 |  —do— 20484-20507 —do— —do— 24 141
70/RSF/459/2 | 6.05.71 —do— —do— —do— 33
)
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CLASS TYEE CONTRACT BUILDER YEAR PUT L.R.LOCO PARTICULAR | AS MADE | TOTAL NO
NUMBER DATE ON LINE NUMBERS SPEC. NO. DRG. SET | ORDERED
_ 1971 20400—20507 RDSO 84+24
CENERAL MAIN PARTICULARS OF LOCO WAM4
2o RAL PANTOGRAPH
SYSTEM OF CURRENT — a.c. NV
WEIGHT IN W.0. — 112.8 t MAKE FAIVELEY MAKE - Alsthom/CLW
ADHESIVE WEIGHT — 112.8 t TYPE AM 12 TYPE - TAO 659A1
MAX. AXLE LOAD WEIGHT(including NUMBER — 6
MIN. AXLE LOAD — 4 insulators) 285 kg INSULATION — ARM. FIELD
CONTINUQUS RATING <640 TRANSFORMER H H
PS. — MAKE — HEIL SUSPENSION — — AXLE HUNG
TE_ 17600kg TYPE - BOT 3460 A NOSE SUSPENDED
SPEED - 06.0 kmph NUMBER 1 VENTILATION  — FORCED
MAX. T.E. 200t @ WT, COMPLETE — 11500 kg WEIGHT COMPLETE — 2800 KG
MAX. SPEED 120 kmph COOLING - FORCED OIL TEMP. RISE - ARM. FIELD
WHEEL DA — NEW 1092mm INSULATION” = A (BY RESISTRANCE) 140°C  160°C
HALF WORN 1055 mm TAPSON H.T. - 32 COIL RESISTANCE ‘AT — 110°C
FULL WORN 1016 mm RATING — ARMATURE — 0.0151 ohm
PRIMARY — 3460 KVA MAIN POLE —  0.0145 ohm
22,5 kv, 162 A INTER POLE —  0.0078 ohm
SECONDARY — 3460 KVA RATING
Egﬁﬂfw B GEAR PINION 1270V (dc) CONTINUOUS  —770 HP, 750 V
DESIGN — 3AXLE, TRIMOUNT CAST TERTIARY  — 180 KVA, 380V 840A, 1095 r.p.m.
FRAME, WITH 1HR — 798 HP
SWING BOLSTER SILICON RECTIFIER 750V, 870A
NUMBER 2 1070 r.p.m
BRAKES CONT. TATING — 1000A(EACH AR—GAP  — B
= AR, HAND, RHEOS
LOCO CUBICLE), 55
TRAIN — VACCUM 1970v MAIN POLE — 5 mm
SANDING MAX. STARTIGN — BR\ETS?ESPOLE - 50 mm
NO. OF BOXES — 16 CURRENT — 1650 A N
CAPACITY EACH - GRADE - EG367
COOLING FORCED AR NO OF HOLDERS — 5
TYPE OF CELL = D400/2000 BRUSH PER HOLDER 3
@ tL;mItbe(Aidto 30 t due to CONNECTION —  Bridge SIZE(WxL) — 2x(8x43)
° onaees N0 OF GRS = 48 PER BRIDGE MIN HEIGHT — NEW — 52
344 WORN — 27
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MOTOR GROUPING —

S 1-4, 2-5, 3-6

SP 1-4-2

5—6-5

P 1-4

2-5

3—6

GEAR RATED —  1:4.13(62:15)

PERMANENT SHUNT — 5%
AUXILIARIES

Head Light — 2Nos. 350W

32V

BATTERY - LEAD ACID, 50 CELLS

110V, 75 AH

(5HR.RATE)

TRANSFORMER — 380/32, 24V

50C/S, 500VA
ARNOO CONVERTER 1 No., 1420

r.p.m.
1 HPASE — 150KVA, 380V
595A
3 PHASE — 120KVA, 380V, 190A
COMPRESSOR
1
No. —
MAKE  — WESTING HOUSE
KIRLOSKAR
TYPE — 2EC—38B
CAPACITY  — 792 1/m at
7Kg/cm 2
MOTOR — 1No., 7.9KW, 380V

15A, 1390 r.p.m.

EXHAUSTER
NO 2
MAKE ~ — NORTHEY
TYPE — 250RE
CAPACITY — 4500 1/m
MOTOR—
2NOS, 7.5/11KW, 16/22A
385V, 970/1460 r.p.m.
TRACTION MOTOR BLOWER —
NO — 2
MAKE — S.F. INDIA LTD,
YPE — MLBR—-42,5-1-44
MOTOR —
NO. - 2
MAKE - SIEMENS
RATING = 22KW, 385V,14A,
3000 r.p.m.
SMN%OTHIMC REACTOR BLOWE$=
MAKE - S.F. INDIA LID.
TYPE - PFTA-50,ARR6
CAPACITY — 4200 m3/hr.
85 mmwg
MOTOR —

1 NO,2.2HP,380V,2860 r.p.m.
BRAKING RESISTOR BLOWER

NO. - 2
TYPE _ VN 50/
CAPACITY — 3.15 m3/hr
MOTOR —

2NOS, 15KW, 13A,95V,5000r.p.m.
SILICON TRCTIFIER BLOWER

NO. — 2
MAKE _ S.F. INDIA LTD.
TYPE _ PHMX—40—6

CAPACITY —3400 m3/hr,56mmwg
MOTOR  —
2NOS, 2KW, 380V, 4.4A, 2860 r.p.m.

WAM4

OlL COOLER BLOWER

NO. - 1
MAKE - S.F. INDIA LTD.
TYPE - MLBR—60—1-H2

CAPACITY —

22,200m* /hr,170mmwg
MOTOR —
INOS, 22KW, 380V, 43A, 1450 r.p.m,

OIL PUMP FOR TRANSFORMER

NO, - 1
MAKE — BEST & CO.PR.LTD.
CAPACITY — 750 1/m at 1 mmwg

MOTOR — 1NOS, 3.3KW, 380V
6.6A,2865 r.p.m.

SMOOTHING REACTOR FOR TRACTION—MOTOR

TYPE — SL42
RATING — 1250V,950A
REACTANCE — 2.3/mH

RESISTANCE AT 110°C—-0.00718 ohm

PROTECTIVE DECIVES

DEAD MAN CONTROL — NO
SLIP CONTROL — YES
MAIN O/L RELAY - YES
MOTOR O/L REKAY — YES
OVER—VALTAGERELAY — YES
NO VOLTA RELAY — YES
EARTH FAULT RELAY — YES
LOW VOLTAGE RELAY — YES
LOW PR.GOV, - YES
VAC.CON.GOV. — YES
BRAKE CYL C/O VALVE — YES
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Dt.

WAM4

[N}

«© [eTolo]

< E oo 0

NG Spapa—
e &
1676 1891 (1702|543 | 2108 7278 2108 1702|1891
3095 12560 PIVOT CRS
18680
19975

1. DRIVER'S DESK 1

2. PNEUMATIC CABINAT 2 3 7 9 10 12 B 19() 18 @0
3. EXHAUSTER SET

4. COMPRESSOR SET

5. T.M. BLOWER SET ‘ ‘
6. INDUCTIVE SHUNT % ) ﬂ N
7. H.T. PANNEL S

I é Y [

8. EXCITATION TRANSFORMER \—‘ @ \_[_[ =

9. BRAKE RESISTER ﬁ
10, TRANSFORMER ASSEMBLY i
11, TAP CHANGER @ ’j @ I:’:| [Zj D D
12, SMOOTHING REACTOR Y %
13, RECTIFIERS
14, R.C. NETWORK
15, HEAD LIGHT TRANSFORMER
16.  BATTERY CHARGER
17. ARNO STARTING RESISTER 5 6 8 9 11 5 13 6) (4 16) 17) (19
18, ARNO
19, CONTROL PANNEL TK—2
20, CONTROL CABINATE
21.  DRIVER'S SEAT
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TRACTION MOTOR — TAO 659
40 No. OF MOTOR — 6

- b P CONT. RATING -
; \

-
- | QR o7
\ I /0

\ \ GEAR RATIO —

\ \ / WHEEL DIA - 1c
| |/ LINE VOLTAGE - 22.

\ TRANSFORMER TAP — 32

\\\#\\ //wafsot. (4W)+ |LOCO ON 1 IN| 100

T.E. TONNES

\
/1IN N\ /i>\/ 800t.(PhSS)+LOCO ON| 1 N 100
, AN

/ \ | N - 3660t.(BPX) LOCO ON [EVEL

™~
/L N 3 | 8pot.(Pass) oco ON LEVEL

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 SPEED Km/h

200 00 600 800 000 200 CURREN (Amps)
S Abb s ein e obn e RRENT (Amps, REF:~RETRACED ‘SCALE:— ‘APPROVED BY-  ror oo

WAM , LOCO PERFORMANCE CURVES

./ 10.8.89

WITH REGULATION

RDSO.ELEC.DTE. | GEL-495 A
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24487

0—40‘9

— TONNES

T.E.

30

20

0
Km/h 0
Amps. 0O

TRACTION MOTOR - TAOD 659
No. OF MOTOR - 6
CONT. RATING — 715V,667A
GEAR RATIO 58:21
WHEEL DIA — 1055 mm
WEIGHT OF LOCO - 1128 t
LINE VOLTAGE — 225 KV
S TRANSFORMER  TAP 32
L |25 3H—957FF
SAFF
TRAN -
43% \fﬁj‘:m"f-ﬁ? VNS ET
—
— | ]
H-‘—__‘_H_H_‘_'_‘_‘—“-_._

o0
1000 1200

60

70 80 90 100 110 120 130 140

150 160 170

REF:— | scae-

| APPROVED BY:~  fop o,

PERFORMANCE CURVES OF WAM4 LOCO WITH
58:21 GEAR RATIO (WITH REGULATION)

RDSO.ELECT.DTE.

GEL-1009
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HAULAGE CAPACITY OF WAM 4 LOCOMOTIVE
( WITHOUT ACCELERATION RESERVE )
G.R. 1:4.13 (15:62) T.M. TAO-659A1

WAM 4

TONNES AT KMPH ( TANGENT TRACK )

w
o
e
<
(@)
=

GRADE : ‘

Dt

17.12.93

20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

© [LEVEL =———— ABOVE 6000 4530 | 3430

S [1/500 [=-ABOVE 6000~ 4970 | 3870 | 3410 | 2675 | 2110

W | = [1/200 | 3300 | 3300 | 2800 | 2290 | 2025 | 1630 | 1330

© | 55 |1/150 | 2600 [ 2600 | 2230 | 1845 | 1640 | 1330 | 1090
& | £ [1/100 [1790 1790 | 1580 | 1320 | 1175 | 970 | 790 1790
o 4 J1/50 |1030 1025 | 810 ] 670 | 610 1070
& | = [LEVEL [~ ABOVE 6000 — = 5750 8000"
% =) 1/500 | 4720 [ 4720 [ 4720 [ 4720 [4720 | 3460 | 2860 4720
~ | 2 |1/200 [3280 [3280 | 3070 | 2555 | 2300 | 1900 | 1595 3280
S | 1/150 | 2800 | 2800 | 2410 | 2010 | 1820 | 1505 | 1270 2800
L | 1/100 | 2120 [ 2080 | 1670 | 1400 | 1270 [ 1050 | 885 2140
S [1/50 [1055 [1050 | 835 895 | 635 1240
LEVEL ABOVE 1500 1250 | ABQ¥E
L | S /500 ABOVE 1500 144511100 | 830 | —DO-—
% = g 1/200 fj@——— ABOVE 1500 ——= 1430 | 1200 | 905 | 695 | 525 —DO—
§ % E 1/150 j=——— ABOVE 1500 ——— == 1375|1160 | 980 | 740 | 570 | 430 | -DO-
<X ) O |1/100 | 1460 [ 14251385 | 1330 [1220 | 980 | 835| 705 | 530 | 405| 305| -DO-
1/50 | 715] 705| 695 | 680 | 620 | 495| 420 350 | 255| 190| 130| 1285

L.K.MISRA

C R.C.AGARWAL
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HAULAGE CAPACITY OF WAM 4 (3S—2P) LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )
G.R. 1:4.13 (15:62) T.M. TAO-639

WAM 4
(35-2P)

TONNES AT KMPH ( TANGENT TRACK )

Dt

17.12.93

SERVICE | GRADE =3 | 30 | 40 | 50 [ e0 | 70 | 80 | 90 | 100 | 110 | 120 SIART
© |LEVEL |=—— ABOVE 6000 —= 4340 | 2730 | 1450 R
S | 1/500 [=-ABOVE 6000~ 4960 | 3805 | 2410 | 1590 | 875 R
= 11/200 | 3300 | 3300 [ 2785 | 2190 | 1415 | 950 | 525 3330
E% 1/150 | 2600 | 2600 | 2230 | 1765 [ 1145 | 770 | 420 2600
& | 1/100 | 1790 | 1790 | 1580 | 1255 | 810 | 540 | 285 1790
< |1/50 1030|1020 | 810 | 640 | 400 | 255| 115 1070
(|
° < |LEVEL |=———— ABOVE 6000 ———= 4430 | 2855 i
o f%} 1/500 |4650 | 4650 | 4650 | 4630 | 3020 | 2060 | 1175 4650
» | = |1/200 | 3220 | 3220 | 3100 | 2460 | 1615 | 1125 | 765 3220
& | = |1/150 | 2750 | 2750 | 2435 | 1940 | 1270 | 880 | 600 2750
S | w |1/100 [ 2110|2085 [ 1685 [ 1345 | 875 | 600 | 400 2110
@ 18 [1/50 [1055 [1050 | 385 | 665 | 420 270 | 120 1220
= |LEVEL =——— ABOVE 6000 ——= 4700 | 2560 R
2 [1/500 | 5430 | 5430 | 5430 | 4870 | 3150 | 2125 | 1205 5430
£ |1/200 | 3580 | 3580 | 3160 | 2515 | 1650 | 1130 | 635 3580
= | 1/150 | 3005 | 3005 | 2470 | 1970 | 1295 | 885 | 490 3005
L | 1/100 | 2155|2125 [ 1695 [ 1355 | 885 | 600 | 320 660
S [1/50 |1070 | 1060 | 840 | 665| 420 270 125 1270

L.K.MISRA

C R.CAGARWAL
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HAULAGE CAPACITY OF WAM 4P LOCOMOTIVE WAM 4P

/

( WITHOUT ACCELERATION RESERVE )
G.R. 1:2.76 (21:58) T.M. TAO-659

SERVICE TONNES AT KMPH ( TANGENT TRACK ) START
GRADE I T30 T 40 [ 50 [ 60 ] 70 | 80 | 90 ] 100 | 110 | 120
v | LEVEL
=
S [1/500
=
00
= |1/20¢C
W | 23 |1/180
2 | £ 1100
= | =
Lod - W/DO
; = |LEVEL
= |1,/500
O U
S = 1/200
50
= 1/150
w | 1/100
(@)
1/50
LEVEL ABOVE 1500 ABOVE
o T 1/500 ABOVE 1500 1300 | 1070 | —DO-
@m O o) JUL /
5% S |1/200 |=—— ABOVE 1500 —={ 1460 | 1390 | 1320 | 1170 | 970 | 830 | 700 | -DO-
VS| © [1/150 | 1370 [ 1320 [ 1270 | 1220 | 1170 [ 1120 [ 1070 | 950 | 800 | 680 | 570 | -DO-
(8] —
& 5 |1/100 | 920| 900 | 870 | 850 | 820 | 790 | 760| 680 | 570 | 490| 410 | 1500
20.12.95 T |1/50 | 430 | 420| 420 | 410 | 400 | 390 | 380 | 340 | 280 | 240 | 200 850

LKMISRA

C RCAGARWAL
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WAP 1/3

CONT. RAIL P.S. 3800
CO-CO TYPE WAP 1/3 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Co—Co Type WAPT

Five Proto Type locaomotives of this type were ordered on Chittaranjan Locomotive Works

to the design of RDSO. First Prototype locomotive was put in service in 1981. The continuous

Class Electric

locomotive

1676 mm Gauge

rail horse power of the locomotive is 3800 PS at 73.5KW/h.

THE locomotive is

powered by six axle hung, nose suspended forced ventilated type dc

traction motors. Speed Control is achieved by grouping in 2S5—3P combination and by field

weakening the motor.

These locomotives, utilise silicon rectifier for conversion of ac power line into dc.

These locos are being converted to make them suitable for multiple operation.

Compressed air brake for the locomotive and vacuum brake for the train are provided.

Brakes system is being modified to make them suitable for dual brakes.

Procurement Particular

Contract Uil Year put I. R. Loco Particular As made Total No. R ‘
€ o . emar
Number Date e in line Numbers Spec. No. drawing set Ordered.
RDSO/CLW 1987 22000-22004 E-17/P—1 WAP1 5
WAM4R
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CONTRACT YEAR PUT [.R.LOCO PARTICULAR AS MADE TOTAL NO
CLASS TYPE JUNBER DATE BUILDER ON LINE NUMBERS SPEC. NO. DRG. SET | ORDERED
WAP T Co—Co RDSO/CLW 1981 2200-22004 RD%/%EAZFWJ/P% WAP1  |5(Prototype)
GENERAL MAIN PARTICULARS OF LOCO | i WAP 1
SYSTEM OF CURRENT — ac PANTOGRAPH TMRAAKCET@N MOTORS Alsthomn /CLW
LINE VOLTAGE — 25000V No. o, A Alsthorn,
WEIGHT IN W.O. — 108.3 MAKE — FAIVELEY NUMBER 6
ADHESIVE WEIGHT — 108.3 TYPE — AM 12
MAX. AXLE LOAD — 18.05 t WEIGHT NELLATION ARHM Fi‘—\ELD
MIN. AXLE LOAD (imc\uding 4 SUSPENSION AXLE HUNG
CONTINUOUS RATING insulators) — 285 kg NOSE SUSPENDED
VENTILATION FORCED
P.S. —
TE =Y —Li/QESFORMER —— WEIGHT COMPLETE 2800 KG
SPEED — 735 KMPH TYPE . HETT 3900 TEMP. RISE ARM FIELD
A TE ooy NUNBER g (BY RESISTANCE) 140°C 160°C
MAX. SPEED — 130 KMPH WT.COMPLETE — 11730 kg COIL RESISTANCE 110°C
WHEEL DIA Half worn — 1055 mm COOLING — FORCED OIL ARMATURE 0.012 ohms
Full worn  — 1016 mm INSULATION — A MAIN POLE 0.01117 ohms
. NEW — 1092 mm TAPSON HT. — 32 INTERPOLE 0.008 ohms
- B RATING — 32 RATING 110°C
GEAR PINION PRIMARY — 3900 KVA CONTINUOUS 770 HP,750V,840A,
DESIGN — 3 AXLE 22.5 KV 182A 1095 RPM
Clexicol SECONDARY ~ — 3300 KVA
Sogto. (Mark 1) 865V (AC) 1 Hr. 750V,855A,1070RPM
BRAKES TERTIARY — 180 KVA/25O KVA, AR GAP
LOCO — AR, HAND SILICON RECTIFIER ~°0% ‘MN/ﬁENREgLLEE 28 i
TRAIN — DUAL BRAKE — )
SANDING CONT.RATING — 27OOA(EACH CUB\CLE) GRADE EC 367
NO. OF BOXES — 8 A STARTING 1050V (RMS) NO. OF HOLDERS 6
CAPACITY — CURRENT — 3300A BRUSH PER HOLDER 5
CONTROLS — Being corrected COOLING — FORCED AIR SIZE (LXWXH) 2><(8><43)
10 make it TYPE OF CELL — S18FN35(Hind Rect.) MIN. HEIGHT NEW 50
suitable for CONNECTION - BRIDGE WORN 57
tion. S POA
2 8 4
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MOTOR GROUPING —
P 1 -2
5 — 4
5 -6
GEAR RATIO 58:21
PERMANENT SHUNT 5%
AUXILIARIES
HEAD LIGHT — 2 Nos.,250W
—  32V.
BATTERY — LEAD ACID,
— 50 CELLS
110V, 75AH
(5 Hr.RATE)
TRANSFORMER — 380/32,24V,16V
50C/S,500 VA
ARNO CONVERTOR — 1 NO,1420 RPM
1 PHASE — 150 KVA, 380V,
395A.
3 PHASE — 120KVA,380V,190A
COMPRESSOR
No. — 2
MAKE — ELGI
TYPE —
CAPACITY —1000 I/m at 7.5kg/cm?
MOTOR — 2 No.12.5HP,380V
EXHAUSTER
NO. - 2
MAKE — NORTHEY
TYPE — 250 RE
CAPACITY — 4500 I/m
MOTOR — 2 NOS,7.5/11KW,
16/22A,285V,970/
1460 RPM.
TRACTION MOTOR BLOWER
NO. - 2
MAKE — SF INDIA LTD
TYPE — MLBR—425—-1.44

MOTOR

No. — 2

MAKE —  SIEMENS

RATING — 22 KW,380V,
41A,3000 RPM

SMOOTHING REACTOR BLOWER

No. — 2

MAKE —  S.FINDIA LTD

TYPE —  PFTA-50, ARR6

CAPACITY — 4200 mYhr
85 mmWag.

MOTOR

2 NO, 2.2 HP, 380V, 2860 RPM
SILICON RECTIFIER BLOWER

NUMBER — 2

MAKE — S.F.INDIA LTD

TYPE — AXIAL

CAPACITY — 56 mmWg

MOTOR 3100 to 3200m7hr,

45 to 47 mmWg.

MOTOR —  2NOS,2KW,380V,4.4A,
2860 RPM

TOTAL WT. — 60 kg (Approx.)

OIL COOLER BLOWER

NUMBER — 1

MAKE —  S.F.INDIA LTD.

TYPE —  MLBR-60—-1-H2

CAPACITY — 22,200 m7hr,170 mmWg

MOTOR — 1 NO,30 HP,380V,
43A,1450 RPM

OlL PUMP FOR TRANSFORMER

NUMBER — ]

MAKE —  BEST & CO.PR.LTD

CAPACITY — 750 I/m ot 11 mmwg

MOTOR — 1 NO,3.3 KW, 380V

6.6A, 2865 RPM

WAP 1

SMOQTHING REACTOR FOR TRACTION MOTOR

TYPE — SL42
RATING - 1250V,950A
REACTANCE — 5.37 mH

RESISTANCE AT 110°C-0.00718 Ohm.
PROTECTIVE DEVICES.

DEAD MAN CONTROL — NO
SLIP CONTROL — YES
MAIN O/L RELAY — YES
OVER VOLTAGE

RELAY — YES
NO VOLT RELAY — YES
EARTH VOLT RELAY — VES
LOW PR.GOV. — YES
VAC.CON.GOV. — YES
BRAKE CYC.C/O

VALVE — YES
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1.

N

[@N]

o~

. T-M BLOWER. @E G 4 @ﬁ 9 1 @3 10 6) (43

. Ba PANNEL-1.

). TAP CHANGER. ) 5 @é o[
INDUCTIVE SHUNT. E@j m]] .

. SMOOTHING REACTOR WITH BLOWER. — [ ] D@ 0

. DAMPING NETWORK.

. SILICON RECTIFIRE WITH BLOWER.
. HEAD TRANSFORMER.

. Ba PANNEL — 2.

. ARNO STARTING REACTOR.

. ARNO.

. BATTERY CHARGER.

. AC—2 CUBICLE.

. EXHAUSTER BLOCK.

WAP1

e 57 & a==t

AU A T

()

110 10700 PIVOT CRS 110

O [X®)
1O
O leo
4235
LOCKDOWN HEIGHT

/@ﬂ
C
TJ
EA”

1676 1555 1735 2160 2160 1735 1555
CAUCE
17500 OVER HEADSTOCKS

1

18794 OVER BUFFERS

MASTER CONTROLLER

. DRIVER'S SEAT
. AC—1 CUBICLE
. EXHAUSTER.

COMPRA

MAIN' TRANSFORMER. ‘
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WAP 1

TE—KG
SPEED—Km/h

43%

10
13.9 Kr
T

CURRENT — AN
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Dt.

25.6.86

A
3

Km/h

Amps.

Cl CURRENT

-+ 1100/

TRACTION MOTOR
0. OF MOTOR
CONT.RATING
GEAR RATIO
WHEEL DIA
WEIGHT OF LOCO
LINE VOLTAGE
TRANSFORMER

(0 BASED ON TEST RESULTS

HETT 3900

A Ao DA T — / ANEAN
CON[T.RATING =750/ ~
7 B Y HES ([1050t) 1| LOCO
] e~ 10 CPACHES (500t)
A ] L1 Lok oN 1172
/ ™~ — # PPN T N P SN §
1 = ~ — A —— 21 COACHES (1p50t)
4 i ——— conees (4
s N R —— | 1 LOCO ON LEVEL
// / — i S S [——
I — — \72>7<::>—<‘,,/
] | |10 COAQHES | (5001)
T LOCO [ON [EVEL
0 10 20 30 40 5C 60 70 80 90 100 110 120 130 140 150 160
0 200 400 60C 800 1200

REF:— RETRACED

‘ SCALE:— 1:1

‘ APPROVED BY:—

SD.
FOR D.G.

PERFORMANCE CURVES OF WAM4R (WAP1/3)
LOCOMOTIVE WITH ACTUAL REGULATION.

RDSO.ELEC.DTE.

GEL-949
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HAULAGE CAPACITY OF WAP 1 LOCOMOTIVE WAP

( WITHOUT ACCELERATION RESERVE )
G.R. 1:2.76 (21:58) T.M. TA0-659

TONNES AT KMPH ( TANGENT TRACK )
20 | 40 | 60 | 70 | 80 | 90 [100 |[110 | 120 | 130 (140 [150 | 160

%2
i
=
<
O
™
(]
A
>
-
™l

START

GOODS SERVICE

BOGIE WAGONS (BOX) |4 WHEELER WAGONS
2

LEVEL [4340 |4340|4340|4340|4340]4540|4340| 4340| 4340| 12801985 | 720 | 520 | 4340

o " g 1/500 (3070 | 3070|3070{3070|3070|3070|3070|1350| 1100|870 |685 |505 |365 |3070
O
= g S 1/200 (2115 ]2115{2115{2115]| 1460|1215[1010(860 | 715 |570 |450 |330 |235 [2115
2 = E 1/150 (1795 | 1795|1415 1360| 1185/990 [830 |710 |590 |470 |370 |270 |190 [1795
ot “o 1/100 (1120 ]1060| 1000|965 |850 |715 |[600 |515 |425 |340 |265 | 190 | 130 [1370
79.9.94 1/50 |540 |520 |500 |490 |430 155 | 115 |70 |35 775
L.K.MISRA
P.N.SETH
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HAULAGE CAPACITY OF WAP 3 LOCOMOTIVE WAP 3

( WITHOUT ACCELERATION RESERVE )
G.R. 1:2.52 (23:58) T.M. HS—15250A

SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 40 | 60 | 70 | 80 | 90 |100 | 110 | 120 |130 |140 150 |160
v | LEVEL
=
&S | 1/500
=T
= 11/200
Lol a-
%g = 1/150
o = |1/100
=
Y 4 11/50
8 | = [Levec
o
2 = |1/500
= [1/200
O -
= |1/150
L 1/100
= |1/50
LEVEL ABOVE 1500 1200]870 | 600 | 360 | 4B
§§L$J 5 | 1/500 ABOVE 1500 —————= 1335/ 1105[810 [600 [415 |245 | -DO—
= éﬁ S | 1/200 =— aBove 1500 —= 1470]1225] 1020|850 | 715 530 |390 |265 |145 |-DO-
v o :j 1/150 =-ABOVE 1500-= 1430|1195|1000|835 |700 [590 |435 |320 |215 | 115 | —DO—
TV O |1/100 |1225[1165[1095]1020]855 | 720 | 605 |505 | 425 |310 |225 |145 |65 | -DO—
1/50 |590 |575 |550 |515 | 430 |360 |300 [245 [205 |140 |90 |45 1145
3.9.94
LKNISRA
PASEH
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WAP 4

CONT. RAIL P.S. 5050
CO-CO TYPE WAP 4 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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WAP—4 CLASS 5000 h p ELECTRIC LOCOMOTIVE FOR WAP

PASSENGER OPERATION 1676 MM GAGUE

ONE PROTOTYPE OF THIS TYPE HAS BEEN ORDERED ON CHITTARANJAN LOCOMOTIVE WORKS TO THE
DESIGN OF R.D.5.0. FRIST LOCOMOTIVE PUT ON LINE IN SEPTEMBER 1994. THE CONTINUOUS RAIL HORSE POWER OF
THE LOCOMOTIVE IS 5050h p AT 72 kmph.

THE LOCOMOTIVE IS POWERED BY SIX AXLE HUNG. NOSE SUSPENDED FORCED VENTILATED TYPE dc
TRACTION MOTORS. SPEED CONTROL IS ACHIEVED BY GROUPING IN G.P. COMBINATION AND BY FIELD WEAKENING THE
MOTORS.

THE LOCOMOTIVE,UTILISES HIGH CAPACITY SILICON RECTIFIER FOR CONVERSION OF ac POWER OF dc

THESE LOCOMOTIVES CAN BE USED FOR RMM TABLE OPERATION COMPRESSED AIR FOR LOCOMOTIVE AND
AIR BRAKE FOR THE TRAIN ARE PROVIDED.THE LOCO IS HIGHER UNDERFRAME OF 300 I BUFFING LOAD.CAST BOGIE

MARK—1 FLEXICOIL SUITABLE FOR 149kmph SERVICE SPEED. THE LOCO HAS BEEN PROVIDED WITH ALLUMINIUM
CHEQUERED PLATES. REDUCED NUMBER OF SANDERS HIGH UNDERFRAME ETC.SO AS TO KEEP WEIGHT OF LOCO

112.8 TONNE MAX.

PROCUREMENT PARTICULAR

CONTRACT YEAR PUT . R. LOCO PARTICULAR AS MADE TOTAL No. AR
NUMBER DATE BUILDER N LINE NO.SPECN. No.DRG SET ORDERED
RDSO/CLW 1994 EL/RS—101 WAP—4 01
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GENERAL

SYSTEM CURRENT —
LINE VOLTAGE —
WEIGHT [N W.O. —
ADHESIVE WEIGHT —
MAX. AXLE LOAD —
MIN. AXLE LOAD

CONTINUOUS RATING

P.S. —
T.E. —
SPEED —
MAX. T.E. —
MAX. SPEED —
WHEEL DIA

Half WORN —
Full worn  —
NEW —

1055 mm
1016 mm
1092 mm

BOGIE
DRIVE ARCGT —
DESICN —

BRAKES
LOCO —

TRAIN —

SANDING
NO. OF BOXES —

MAIN PARTICULARS OF

AC
25000V

112.8t
112.8t

18.8t

5050HP
18800 kg

/2 KMPH
30.8t
169.5KMPH

GEAR PINION

5 AXLE
Flexicolil

Mark—1 CASTBOGIE

AIR /HANDBRAKE
AIRBRAKE

PANTOGRAPH

No.
MAKE

TYPE
WEIGHT

2
STONEINDIA
CALCUTTA
AM 12
285 kg

(INCLUDING /4INSULATORS)

TRANSFORMER

MAKE

TYPE
WT.COMPLETE
COOLING
INSULATION
TAPSON H.T.
RATING
PRIMARY

SECONDARY

SILICON RECTIFIER

No.
CONT.RATING

MAX.STARTING
CURRENT
COOLING

TYPE OF CELL

NO.OF COILS

FORCED OIL
A

52

5000A
22.5KV,5000A

5100 KVA
1000V,5400A

2
2700A

(EACH CUBICAL)

1050V

3300A RMS
FORCED AIR

LOCO

TRACTION MOTORS
MAKE

TYPE

NUMBER

CLASS OF INSULATED

ARMATURE

FIELD
SUSPENSION

VENTILATION

WAP4

CLwW
HS—15250A
6

C

C
AXLE HUNG
NOSE SUSPENDED

FORCED 80mYmt.
ON OUTERM/L

WEIGHT COMPLETE — 5650 KG
TEMPRATURE RISE

ARMATURE — 90DEG.CEN
FIELD — /0DEG.CEN
COMMOTATOR — 85DEG.CEN
COIL RESISTANCE AT 110 DEG.CEN
ARMATURE — 0.0126 ohms
FIELD — 0.0117 ohms
COMMOTATOR — 0.0089 ohms
RATING CONT. — 630KW, 750V

RATING ONE HOUR

AIR GAP MAIN PLACE

AIR GAP INTERPOLE

BRUSHES
GRADE

TYPE

NO. OF HOLDER
SIZE

BR WEAR LIST

MOTOR GROUPING
GEAR RATIO

PERMANENT SHUNT —

900A,895 RPM

870 HP,750V,960A,
990A 877 RPM
750V,855A,1070RPM
6.55 mm

10 mm

EG 1055/BG 1165
(Morganite)

2 SPILIT

©Br.per holder
200X40X64 mm

25MM.

6P

25:58
5%
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Silicon Rectifier Blower

AUXILIARIES
NUMBER 2
HEAD LIGHT 2 Nos.,250W, 32V MAKE S.FINDIA LTD
BATTERY LEAD ACID,50CELLS TYPE AXIAL
CAPACITY 3100 to 3200m/hr,
TRANSFORMER 45 to 47 mmWg.
380/32,24V,16V MOTOR INOS,22KW,415V,8A, 2860RPM

50C,/S,500 VA

TOTAL WEIGHT

60 kg (Approx.)

ARNO CONVERTOR 1 NO,1420 RPM OIL COOLER BLOWER
1 PHASE 150 KVA, 380V, NUMBER 1
3954, MAKE S.FINDIA LTD.
3 PHASE 120KVA, 380V,
TYPE MLBR—60—1-H2
190 MMWG
No. 2 MOTOR INO, 30HP, 380V,
43,1450 RPM
MAKE ELGI OIL PUMP FOR TRANSFORMER
TYPE NUMBER 1
CAPACITY 10001/m AT MAKE BEST & CO.PR.LTD
7.5 kg/em sq CAPACITY 750 L/M at 11 MMWG
MOTOR 2 No.12.5HP,380V JoTon N ——

TRACTION MOTOR BLOWER

415V 6.6A, 2865 rpm

Smoothing Reactor For Traction Motor

NO. 2 TYPE —  sL-30
MAKE SFINDIA LTD RATING —  1250V,1350A
TYPE MLBR—42,5—1.44 REACTANCE — 260 mt
AR DELVERY 276 CUBC/M RESISTANCE AT 110°C—0.00718 Ohm.
AT 300 MM OF PROTECTIVE DEVICES.
MOTOR DEAD MAN CONTROL — NO
No. 2 SLIP CONTROL —  YES
MAKE SIEMENS MAIN O/L RELAY — YES
RATING 22 KW,415V, VR VoL
50,2820 RPM
RELAY —  YES
SMOOTHING REACTOR BLOWER S I
No. 5 EARTH VOLT RELAY —  YES
MAKE S.F.INDIA LTD LOW PR.GOV. —  YES
g;im Zggg*;o/v%éR% VAC.CON.GOV. —  YES
86 mmia. BRAKE CYC.C/O
VALVE —  YES
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o e 6 6O e O O 6O & G D
(I (I (h (I (mp (D D D 00D D O

INDIAN RAILWAYS

P—
Y

—
= ot

1090+ 12

4232.5

1735 ‘. 2160
3895

17500 OVER HEAD STOCKS

18200

18794 OVER BUFFERS

DT

19.8.91

SO

SALIENT DATA OF WAP

4 — 5000 H.P.

NOU AL~

10.
11
12,
13
14,

15.
16,
17.
18.
19.

b

ZU,

n

L1y

TYPE OF SERVICE
CLASS OF LOCO

TYPE OF BOGIE

TRACK GAUGE

LENGTH OF BUFFERS
WHEEL BASE

TOTEL H.P. OF LOCO
(CONT.RATED)
WMAX,TRACTIVE EFFORT
AT CONT.SPEED OF 72Kmph
MAX. STARTING TRACTIVE
EFFORT

MAX.UPRATING SPEED
BRAKE SYSTEM
MAXAXLE LOAD

TOTAL WIDTH OF LOCO
PANTO HEIGHT IN LOCKED
DOWN CONDITION
TOTAL WEIGHT OF LOCO
TRACTION MOTOR

NO. OF MOTORS
CONT. RATING

WHEEL DIA

OHE VOLTAGE
TRANSFORMER

HIGH SPEED PASSENGER
WAP 4 — 5000 H.P.
FLEXICOIL (CO—CO) MARK |
1676 mm

18794 mm

5895 mm

5060

19 TONNE
30.8 TONNE

140 Kmph

AIR BRAKE/HAND BRAKE
18.8 TONNE +2%

3179 mm

4232.5 mm

112.3 TONNE £1%
HITACHI TYPE HS 15250-A

6
750 V, 900 AMP

1092NEW (1055 HALF WORN)
25 KV AC 50 HZ

5400 KVA
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TRACTION MOTOR — HS 15250

- No. OF MOTOR - 6
40 95¥%F CONT. RATING — 750V, 900AMP
. 7 TR BI0KW
N J o GEAR RATIO - 2358
N . 7 P o WHEEL DIA — 1055 mm
997k /// // WF(40%)| | WEIGHT OF LOCO. — 112.8 t
AN \ yyayws LINE VOLTAGE ~ — 22.5 KV
I SICH RN \ / TRANSFORMER - 5400KVA
N )<\ /
. 705N
— /; %%K\\ 5 WL 40097
= / ~ \_&i#\_ 7y
< 20 CONTI—900
o JUL
— ) /| \\ \ \
z // / N \ J
- / // \ \ & | _||26 COACHES (13q0t), |t LGCO ON 1}/200
(] / h ><></
— // / )<>k//>¥> - 21 COACHES [(1050t), 1t LGCO ON 1,200
- — 26 (OACHES (1300t) ON
/ Ve /| < — ><,/// LEVEL-WITH—{LoCD
/// / ;fé,éﬁ ;ﬁ?kf/liﬁwggm qoigtc)OON
a ;,/%’///ﬁ\ — T
|~ —+— [ — | 170 doactes (soor) on
] T —L AVEL b I LOCO
0 \*WO COACHES (50 t) ON 1/[200 WITH|1 LOCO
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
SPEED IN KMPH ——————= )
REF:— ‘ SCALE:— ‘APPRO\/ED BY:—
0 200 400 600 800 1000 1200 1400 FOR D.C.
.[1.10.83
CURRENT IN AMPS o PERFORMANCE CURVES OF WAP-—-4

ELECTRIC LOCOMOTIVE

RDSO. ELEC. DTE. GEL—-1047
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HAULAGE CAPACITY OF WAP 4 LOCOMOTIVE WAP 4

( WITHOUT ACCELERATION RESERVE )
G.R. 2.52 (23:58) T.M. HS-15250A
TONNES AT KMPH ( TANGENT TRACK )
20 | 40 | 60 | 70 | 80 | 90 |100 [110 |120 |[130 |140 |150 |160

W
™
v
<
O
m

GRADE

START

ERVICE

S

GOODS

™~

BOGIE WAGONS (BOX) |4 WHEELER WAGONS
.

LEVEL ABOVE 1500 1155| 805 570 ?EVE

1/500 ABOVE 1500 1105 805 565 400 -DO—
Z

OACH

o
Lol
O N — T T - I —
= O 1/200 = ABOVE 1500 ———— 1320|1230 1035| /30| 535| 3/5| 260| -DO—
Lt > [ = YoV = o Y= aYola O Qr o4N = r = e
2 = 1/150 =— ABOVE 1500 — = 1405]1090|1020| 860| 610| 445| 310| 215|-D0O-
L
§ o 1/100 | 1570|1490| 1405|1365| 1195|1020 795| 750| 635| 445 320 220| 145 -DO-—
27.8.94 1/50 7700 /50 /720 710 625 530 410| 390| 325| 220| 150| 90 451 1160

LK.NISRA NOTE : AVERAGE WEIGHT OF ICF COACH IS 55 TONNE.

P.N.SETH
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WAP 6

CONT. RAIL P.S. 5060
CO-CO TYPE WAP 6 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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WAP—-6 CLASS 5000 h p ELECTRIC LOCOMOTIVE FOR WAP 6

PASSENGER OPERATION 1676 MM GAGUE

ONE PROTOTYPE OF THIS TYPE HAS BEEN ORDERED BY "CHITTARANJAN LOCOMOTIVE WORKS” TO THE
DESIGN OF R.D.S.0. FRIST LOCOMOTIVE PUT ON LINE IN APRIL 1996. THE CONTINUOUS RAIL HORSE POWER OF
THE LOCOMOTIVE IS 5060h p AT 72 kmph.

THE LOCOMOTIVE IS POWERED BY SIX AXLE HUNG NOSE SUSPENDED FORCED VENTILATED TYPE dc
TRACTION MOTORS. SPEED CONTROL IS ACHIEVED BY GROUPING IN G.P. COMBINATION AND BY FIELD WEAKENING THE
MOTORS.

THE LOCOMOTIVE,UTILISES HIGH CAPACITY SILICON RECTIFIER FOR CONVERSION OF ac POWER TO dc

THESE LOCOMOTIVES CAN BE USED FOR MULTIPLE OPERATION COMPRESSED AIR FOR LOCOMOTIVE AND
AIR BRAKE FOR THE TRAIN ARE PROVIDED.THE LOCO IS HIGHER UNDERFRAME OF 300 | BUFFING LOAD.FABRICATED

BOGIE MARK—IV FLEXICOIL SUITABLE FOR 160kmph SERVICE SPEED. THE LOCO HAS BEEN PROVIDED WITH ALLUMINIUM
CHEQUERED PLATES. REDUCED NUMBER OF SANDERS LIGHTER UNDERFRAME ALUMINIUM WOUND

TRANSFORMERS ETC.SO AS TO KEEP WEIGHT OF LOCO 113.2 TONNE.

PROCUREMENT PARTICULAR

NUMBER IN" LINE. NO.SPECN. NO.DRG.SET ORDERED
94 /Elect /TRS 10.07.95 RDSO,/CLW 1996 22401 SKEL—4360 WAP—6 01
/440/22
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MAIN PARTICULARS OF LOCO(WAP-6)

GENERAL

SYSTEM CURRENT — SINGLE-PHASE

LINE VOLTAGE — 25000V

WEIGHT IN W.O. — 113.2¢

ADHESIVE WEIGHT — 113.2¢

MAX. AXLE LOAD — 10t

MIN. AXLE LOAD — 19t

CONTINUOUS RATING

P.S. — 5060HP(3675kw)

T.E — 19.00t

SPEED — /2 KMPH

MAX. T.E. —  50.8t

MAX. SPEED — 160.0KMPH

WHEEL DIA

Half WORN — 1055 mm

Full worn — 1016 mm

NEW — 1092 mm

BOGIE

DRIVE ARGT — Co—Co

GEAR RATIO — 23558

DESIGN — 5 AXLE
FLEXICOIL MARK—IV FABRICATED BOGIE

BRAKES

LOCO —  AIR/HANDBRAKE

TRAIN — AIRBRAKE

SANDING

NO. OF BOXES — 4

PANTOGRAPH

No. — 2

MAKE —  STONEINDIA
CALCUTTA

TYPE — AN 12

WEIGHT — 270 kg

(INCLUDING /4 INSULATORS)

TRANSFORMER

MAKE —  CGL

TYPE —  Aluminium coil round

WT.COMPLETE — 11./8t

COOLING — FORCED OQIL

INSULATION — A

TAPSON H.T. — 32

RATING

PRIMARY —  DB640A
22.5KV,5400A

SECONDARY — 5400 KVA
1000V,5400A

SILICON RECTIFIER

No. —
CONT.RATING —

MAX.STARTING

CURRENT —
COOLING —
TYPE OF CELL —

NO.OF COILS  —

2(CuticlesLoco)
2700A
(FACH CUBICAL)
1050V

3300A RMS
FORCED AIR

TRACTION MOTORS

MAKE —
TYPE —
NUMBER —
CLASS OF INSULATED

ARMATURE —
FIELD —
SUSPENSION —

VENTILATION —

WEIGHT COMPLETE  —
TEMPRATURE RISE

ARMATURE —
FIELD —
COMMOTATOR —

CLW
HS—15250A
6

C

C

AXLE HUNG

NOSE SUSPENDED
FORCED

90CUBI CM./MIN
5485KG

90 DEG.CENT
70 DEG.CENT
85 DEG.CENT

COIL RESISTANCE AT 115 DEG.CENT

ARMATURE —
FIELD —
COMMOTATOR —

RATING CONT. —

RATING ONE HOUR —

AIR GAP MAIN POLE —
AIR GAP INTERPOLE —

BRUSHES
GRADE —

TYPE —
NO. OF HOLDER —
SIZE —
BR WEAR LIST —
MOTOR GROUPING—-GP
GEAR RATIO —
PERMANENT SHUNT —

0.01284 ohms+10%
0.01184 ohms+10%
0.00807 ohms+10%

B630KW, 750V
900A,895 RPM

630KW, 750V
900A 895RPM
6.55 KVA

10 MM

EG 105 S/EG 1165
(MAGANITE)

2 SPILIT
6BR./HOLDER
20x40x64MM.

25MM.

PARALLEL

25:58
2385MILIOHMS

Page 174 of 304




AUXILIARIES
HEAD LIGHT —
BATTERY —

TRANSFORMER —

ARNO CONVERTOR
1 PHASE —

5 PHASE -

COMPRESSOR

No. —
MAKE —
TYPE -
CAPACITY —

MOTOR —

TRACTION MOTOR BLOWER

NO. —
MAKE —
TYPE —
AR DELIVERY —

MOTOR

No. —
MAKE —
RATING —

SMOOTHING REACTOR BLOWER

No. .
MAKE —
TYPE —
CAPACITY —

2 Nos.,250W, 32V

LEAD ACID,50CELLS
110V, 75AH(5Hr.RATE)
380/32,24V,16V

50C/S,500 VA

216 KVA
150 KVA

2/3

ELGI

TRC2000,/TRC 1000MIN
1000 L/M AT/1000Litre
7.54/5Q.CM
27.5HP./14 HP

2
ACCEL/FLAKT/MLBRX
42,5-1-H4

276 CUBC/M

AT 300 MM OF W.G

2

SIEMENS

35HP, 415V
50A,2920 RPM

2

FLAKT

PHMX—40

4200 SQ M/MIN

SILICON RECTIFIER BLOWER
NUMBER
MAKE

TYPE
CAPACITY

MOTOR

TOTAL WEIGHT

OIL COOLER BLOWER
NUMBER

MAKE

TYPE

CAPACITY

MOTOR

OIL PUMP FOR TRANSFORMER
NUMBER
MAKE

CAPACITY
MOTOR

SMOOTHING REACTOR FOR TRACTION

TYPE
RATING

REACTANCE
RESISTANCE AT 110DEG.CENT
NO OF COIL

PROTECTIVE DEVICES.
DEAD MAN CONTROL
SLIP CONTROL

MAIN O/L RELAY

OVER VOLTAGE RELAY
NO VOLT RELAY

EARTH VOLT RELAY
LOW CON. GOv.

VAC. CON. GOV.

2
ACCEL /FLAKT

MLBRR—60-1-H2
270 CUBIC M./MIN AT 230V

STHP.
60 kg (Approx.)

1

S.F.INDIA LTD.
MLBR—60—1-H2
22,000 CUBIC M/HR,
190 MMWG

INO, 30HP, 380V,22KW
45A,1450 RPM

1

BEST & CROMPTON/CROMPTON
750 L/M at 11 MMWG

1 NO,4.5 HP

MOTOR

SL-30

1350A/1270V
5.6mH.FOR EACH COL
0.00535 OHMS

2

NO
YES
YES

YES
YES
YES

YES
YES
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MAX.MOVING DIMENSION OF 1929

AS PER SCHEDULE OF 9.6 MOVING

DIMENSION (1973 REPRINT)

WAPG

4235

80

- : - D g
! U ! S iy ==y
- ~ 7 @
A 5 Ni EEE @ N N: 3 < B
1800 2120 80 1676
80 10706 PIVOT CRS GAUGE
17588 OVER HEAD STOCKS
18794

w)

O

MAX. AXLE LOAD = 19t.+2%
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95%F

0
Led
=z
Z
O
I'_
=
el
|,=

Dt.| 3.9.94

D

T

c

40
N TRACTION MOTOR ~ — HS 15250
. B o No. OF MOTOR ~ 6
< 957 , WF.(40%) CONT. RATING ~ 750V, 900AMP
D // 630KW
CC o] ~
AL oo . GEAR RATIO ~ 2358
20 N A
30 — WHEEL DIA — 1055 m.m.
1
—LA WEIGHT OF LOCO. — 113.2 ¢
\ LINE VOLTAGE — 225 KV
/// \\/// TRANSFORMER — 5400KVA
WF.(40%) (ALUMINIUM FOIL WOUND ONLY)
20 CONT—90C
/ > - d
/ ;/// pe COACHES [(1300), T LOCO ON 1)/200
/ 4 //>< \\ 21/ COACHES (1050t), 1 |[LOCO ON 1/>OO
| - ACHES ( ), 2
10 1 //””//////éKi
- | 26 CPACHES WBOO‘[), LOCO ON LEVEL
i /§>§<: P21 COACHES (10501
|+ T TievE |
N —=NE L ol
4 =T P —— ey B
///&//AY <¥40 COACHES [(500t) 1|L0CO. ON LEVEL.
0 \710 COACHES] (500t> 1 LOCO.ON 1/200
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
SPEED IN KMPH —— = ~
N REF:— ‘ SCALE:—  NTS. ‘APPRO\/ED BY:~ o bao.
@) 200 400 600 800 1000 1200 1400
CURRENT N A PERFORMANCE CURVES OF WAP-—6
ELECTRIC LOCOMOTIVE
RDSO. ELEC. DTE. GEL-1059
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HAULAGE CAPACITY OF WAP 6 LOCOMOTIVE WAP 6

( WITHOUT ACCELERATION RESERVE )
G.R. 1:2.52 (23:58) T.M. HS-15250A
TONNES AT KMPH ( TANGENT TRACK )

92)
il
20
<
O
i

GRADE

: : — : : : : — START
20 40 60 /0 80 90 | 100 [ 110 | 120 [130 |140 |150 | 160 |~
(2]
«2 | LEVEL
&S | 1/500
=T
= 11/200
M Eﬁ -
D) -
— E 1/15
=
o g 1/100
(Vg /=
A 1 U
/
(Vp)]
g LEVEL
O
O = 1/5(\\‘\
5 o~ =
= [1/2
D =
=T /‘//1 )
=
L1 1/100
S
[aa) W/B
NEpY R . Ao~ ABOV
LEVEL ABOVE 1500 1155 805 570 ?\%ZQE
o I o g rl anel fae A I,
Ll g 1/500 ABOVE 1500 1105 805 565 400| —DO—
= 9O S [1/200 = ABOVE 1500 — = 1320]1230] 1035| 730| 535 375| 260] —DO—
Ll > (&)
EC% o 1/150 = ABOVE 1500 ——1405|1090| 1020| 860| 610| 445| 310| 215|-DO-—
Lo
<< R or e Japs orl 1hnr orl —rnl fz- - R =
=t © | 1/100 | 1570]1490| 1405| 1365| 1195|1020 795| 750| 635| 445 320| 220| 145|-DO-
1/50 7701 7501 7201 710! 625! 530! 410! 390! 325! 220! 150 90 45| 1160
/ U JAARS I JJ / \V / (V) ) < JJ U _ JJd U < ) \V WAV, VAW < AV,
22.8.94

LKMISRA NOTE : AVERAGE WEIGHT OF ICF COACH IF 55 TONNE.

P.N.SETH
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25 KV /1500 V AC/DC
ELECTRIC LOCOMOTIVES (B.G.)
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WCAM 1

CONT. RAIL P.S. 3640 (AC)/ 2930 (DC)
CO-CO TYPE WCAM 1 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Co—Co TYPE WCAM—1 CLASS ELECTRIC LOCOMOTIVE WCAM—1
1676 mm GAUGE

Thirty—four dual voltage locomotives of this type were ordered on Chittaranjan Locomomotive Works to the

design of RDSO. The locomotive is designed for operation on 25 KV ac and 1500 V dc overhead traction system
for Western Railway. First Prototype locomotive is expected on line in March 19/3. The continuous rail
horse—power of the locomotive is 3640 PS at 60 Km/h during ac operation and 2930 PS at 35 Km/h during dc

operation.

The locomotive is powered by six axle hung, nose suspended forced ventilated type do series traction
motors. Speed control is achieved by grouping the motors in different combinations and by Field weakening
of the motors. The voltage control is obtained by tap changer in ac operation and by resistance notching

in dc operation. Silicon Rectifiers are utilised for conversion of ac power into dc.

Compressed air brake for the locomotive and vacuum brake for the train are provided.

Procurement Particulars

CONTRACT SUlLDER YEAR PUT |.R.LOCO PARTICULAR AS MADE TOTEL NO. SEVARKS
NUMBER DATE ON LINE NUMBER SPEC.NO. DRG.SET ORDERED
66,/RSF/459/1 6.5.1968 RDSO,/CLW 1975 21800—52 RDSO WCAM 1 34 + 19
C—WCAM—001

\
September 1971
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GENERAL

SYSTEM OF CURRENT
LINE VOLTAGE
WEIGHT IN W.O.
ADHESIVE WEIGHT
MAX. AXLE LOAD

CONTINUOUS RATING

pP.S.

T.E.

SPEED

MAX. T.E. ac
dc

MAX. SPEED
WHEEL DIA (HALF—
WORN)
FULL WORN
NEW

BOGIE

DRIVE ARGT.
DESIGN

BRAKES

LOCO
TRAIN
SANDING

NO. OF BOXES
CAPACITY

PANTOGRAPH

NO.
MAKE
TYPE

ac/dec
25000V/1500V
112.8 t
112.8 t

18.8 t

ac/dc

3640/2930

16000 Kg,/22600Kg
60 Kmph/35 Kmph
33.84 t (30% Ad.)
28.2 t (25% Ad.)

120 Kmph
1055 mm

1016 mm
1092 mm

GEAR PINION
3 AXle,
Trimount cast
Frame with
swing bolster.

AIR, HAND,
VACUUM

16

2
FAIVELEY
AM 12/AM 18B

MAIN PARTICULARS OF LOCO

TRANSFORMER

MAKE

TYPE

NUMBER

WT. COMPLETE
COOLING
INSULATION
TAPS ON H.T.
RATING
PRIMARY

SECONDARY

TERTIARY

SILICON RECTIFIER

NUMBER
CONT. RATING
MAX. STARTING
CURRENT
COOLING

TYPE OF CELL
CONNECTION
NO.OF CELLS

AUXILIARY RECTIFIER
NUMBER
RATING

— WITH 2 BRIDGES
IN PARALLEL

— WITH 1 BRIDGE

COOLING

TYPE OF CELL
CONNECTION

NO. OF CELLS

S
3

~ T

BHEL
BOT 34600
]

11500kg
FORGED OIL
A

32

3646 KVA,
22.5kv,162A

3460 KVA
1730V (dc),
2x1000A (dc)
274 KVA
1470V, 186A

2

1000A (each cubicle),
1270V THR
1850A

Forced air

321 UFR200

Bridge

48 Per bridge

A

4

— CONT. 180A
— BSEC.

TO0Q0A,

— CONT. 90A OR

140A 30MIN.
900A 2 SECS.

— NATURAL AIR
~ 321 UFR200

— BRIDGE S P A
_ o4 324

TRACTION MOTORS

MAKE
TYPE
NUMBER
INSULATION

SUSPENSION

VINTILATION
WEIGHT
COMPLETE

TEMP. RISE

(BY RESISTANCE)

WCAM—1

COIL RESISTANCE AT 110°C -

ARMATURE
MAIN POLE
INTERPOLE

RATING CONTINUOUS

1T HR

AIR—GAP

MAIN  POLE
INTERPOLE

BRUSHES
GRADE
NO.OF HOLDERS

BRUSH PER
HOLDER
SIZE (WxL)
MIN.HEIGHT

ALSTHOM,/CLW
TAO B59A1
6
ARM. FIELD

H H
AXLE HUNG NOSE
SUSPENDED
FORCED
2800 Kg.
ARM. FIELD
140°C 160°C
0.0151
0.0145
0.0078
770HP, 750V,
840A, 1095 R.P.M.
798HP, 750V,

870A, 1070 R.P.M.

5.5 mm
6.0 mm

EG 367

3
2X (8x43)
NEW 52

WORN 27

Sheet No.1/2
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MOTOR GROUPING

S - 1,4,2-5, 3—6 dc ope—
ration
SP - 1-2-4
3.5.6
P - 1-4
%:2 ac operation
GEAR RATIO - 1:3.8
AUXILIARIES
HEAD LIGHT — 2 Nos., 350W,
32V.
BATTERY — LEAD ACID, 50CELLS
110V, 75AH
(5 HR. RATE)

TRANSFORMER — 380/110, 32, 24 & 16V

50 C/S, 500 VA
MOTOR—ALTERNATOR SET

ALTERNATOR
MAKE — KIRLOSKAR
TYPE — SOA 749
RATING — 180 KVA, 400V, 270A
1500 r.p.m.,50 c¢/s
3 PHASE.
MOTOR
MAKE — AEI-UK
TYPE — AY 100 AZ
RATING — 2106HP, 1500 r.p.m.
1400V, 136A, CONT.
1100V, 176A
1400V, 142 | 1 MR

COMPRESSOR
NO. -1
MAKE — Kirlosker
TYPE — 2EC38B
CAPACITY — 792 1/m at 7 kg/cm?
MOTOR — 1 No., 7.5KW, 38V,
15A, 1390 r.p.m.
EXHAUSTER
NO. - 2
MAKE — GRESHAM & CRAVEN
TYPE — NORTHEY 250RE
CAPACITY — 7000 1/M,
— 4500 1/M
MOTOR — 2 NOs., 7.5/11KW,
16/22A,385V,
970/1460 r.p.m.
TRACTION MOTOR BLOWER
NO. - 2
MAKE — SF Product
TYPE — MLBRX—42.5—-1-H4
CAPACITY — 16200 mB/hr,
85 mmwg
MOTOR
NO. — 2
MAKE — Siemens
RATING — 22KW, 385V, 41A,
3000 r.p.m.
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SMOOTHING REACTION BLOWER

NO. -1

MAKE — SF Product

TYPE — PFTA-50 Arr.6

CAPACITY — 4200 m¥hr, 85mmwg

MOTOR — 1 No., 2.2hp, 380V, 2860 r.p.m.
SILICON RECTIFIER BLOWER

NO. - 2

MAKE — SF Product

TYPE — PHMX—-40-6

CAPACITY — 3400m¥hr,56mmwg

MOTOR — 2 NOs., 2KW,380v,

4.4A,2860 r.p.m.
OIL COOLER BLOWER

NO. — 1
MAKE — SF Product
TYPE — MLBR—60—1—H2
CAPACITY — — 22200 m7hr,
170 mm wg
MOTOR — 1No.,22KW,380V,
43A, 1470 r.p.m.
OlIL PUMP FOR TRANSFORMER
NO. —
MAKE — BEST & CO.PVT.LTD.
CAPACITY — 750 1/m at 11 mmwg
MOTOR — 1No.,3.3KW,380V,

66A, 2865 r.p.m.
SMOOTHING REACTOR FOR TRACTION MOTOR

TYPE — SL 42
RATING — 1250V, 950A
REACTANCE — 5.37 mH
RESISTANCE — 0.00718

AT 110°C



WCAM—1

MAIN STARTING RESISTANCE BLOWER

NO. - 4
MAKE — SF Product
TYPE — PETA-60
CAPACITY — 11400 m¥hr
at 125 mmwg
MOTOR — 1 No., 9.3 KW, 400v,
18A, 2925 r.p.m.
TYPE — ILA2-116.2
MAKE — Siemans

PROTECTIVE DEVICES

DEAD MAN CONTROL — NO
SLIP CONTROL — YES
MAIN O/L RELAY — YES
MOTOR O/L RELAY — YES
OVER VOLTAGE RELAY - YES
LOW VOLTAGE RELAY — NO
EARTH FAULT RELAY — YES
LOW PR. GOV. - YES
VOC.CON GOV. — YES

BRAKE CYL C/O VALVE - YES
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COND RGN

4162 (d.c.)

13030 PANTO C.R.S.

-

3

555353

=7

AT

WCAM1

VY

DRIVER'S DESK

DRIVER'S SEAT
PNUEMATIC CUBICLE
EXHAUSTER SET
COMPRESSOR SET

T.M. BLOWER SET

H.T. COMPARTMENT

MAIN STARTING RESISTOR
FREQ. REG. FOR MA SEAT
SMOOTHING REACTOR
MOTOR ALTERNATOR SET
INDUCTIVE SHUNT
BATTERY

TRANSFORMER

. AUX. SMOOTHING REACTOR
. AUX. RECTIFIER

VOLTAGE SENSING DEVICE
D.C. SERVO CONTROLLER
RECTIFIER BLOCK

COS & REVERSER PANNEL
FIELD SHUNTING RESISTOR
AUX. CONTROL CUBICAL
STATIC BATTERY CHARGER
L.T. RELAY CUBICAL

13380 PIVOT CRS.

170

19680

20950
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) ) 1 1400
TRACTION MOTOR CHARACTERISTICS
rAb - TYPE - TAO 659 A
MOTOR CURRENT — A VOLTAGE — 715 V PULSATING dc

GEAR RATIO — 3.8:1
W. DIA — 1050mm (HALF WORN)
MOTOR R.P.M = 19.2xKmph




200

PEED—Km/h

///
~]
~~
~_| /
~] vV
/|
20
/ pd
200 40 600 80 1200
CURRENT — A

TRACTION MOTOR CHARACTERISTICE
TAO :

TYPE
OLTAGE
GEAR RATIO

5

xKm

h
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TRACTION MOTOR - TAO 659
No. OF MOTOR - b
CONT. RATING - 477V,865A
25.5P 35.0P 35.0P | 25.5F GEAR RATIO 16
10th,NOTCH 20th,NOTCH WHEEL DIA
O5%F — 95%F FF i - HA
\\ \ WEIGHT OF LOCO — 112.8t
- \ LINE VOLTAGE ~ — 22.5 KV
W \
Lul \
Z \
g \\ \
— 20 \\
|] \ \\\ \ \ \
667 A| \ \ // )
Lul
|'=

\\
\ _1— TRANSFO
\\\ \ // \\ \ \\ \

RMER |LIMIT

SPEED—Km /h 0 1C 20 30 40 90 100 110 120 130
CURRENT-AMPS (O 200 400 600 800

WCAM 1 LOCO
PERFORMANCE CURVES

FOR D.G.
(AC OPERATION-WITH REGULATION)| RDSO  |GEL—796

APPROVED
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TRACTION MOTOR — TAO 659
No. OF MOTOR - 6
?E 55%? 95%F CONT. RATING —  233V,900A
\\"W WF 1 / 80%F 467V, 865A
30 e | Le2 s S S
S0 \\\\ \WFB \\\\ W / - WHEEL DIA f(HAWL()Fﬁ\,MmrngG
\ / W
% \\ \X\M s \\\\\\ \m// // o WEIGHT OF LOCO — 112.8t
= 900 A !
o= =SS \\\77
— ~ Yaviwra
. I\ WA
| T
w NN 4%%)
- INW/Z4N N
(NN 74NN NN
10 \\ A
AL NN NN N
/ NN ~ |

SPEED—KMPH 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
CURRENT-AMPS O 200 400 600 800 1000 1200 1400

WCAM 1 LOCO APPROVED

PERFORMANCE CURVES FOR DG.

(DC OPERATION) RDSO

GEL-795
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HAULAGE CAPACITY OF WCAM

1

LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE ) ac WORKING

WCAM

1

11.05.99

G.R. 1:3 8 (16 61 ) T.M. TAO—6359A1
TONNES AT KMPH ( TANGENT TRACK )
SERVICE | GRADE 775 | 30 | 40 | s0 | 60 | 70 | 80 | g0 [ 100 | 110 | 120 S IART
o> | LEVEL ABOVE 6000 5950 | 4530 | 3380 6800
L | & [1/500 | 483 [5850 [ 4880 [ 3640 | 3325 | 2675 | 2100 —DO—
© | = [1/200 | 2900 | 2900 | 2735 | 2100 | 1970 | 1630 | 1310 2900
o= | =5 /150 | 2250 | 2250 | 2185 | 1630 | 1595 | 1330 | 1080 2250
2 = |1/100 | 1535 1535 [ 1535 | 1195 | 1145 | 960 | 780 1535
A | = [1/50 | 925] 915] 795 610 965
O — =
S | = |LEVEL ABOVE 6000 5675 6000"
= |1 /500 | 4300 | 4300 | 4300 | 4300 | 4160 | 3460 | 2820 4300
= [1/200 |2975 [ 2975 [ 2975 [ 2340 | 2245 | 1900 | 1570 2975
= [1/150 2530 | 2530 | 2360 | 1845 | 1775 | 1505 | 1250 2530
= | 1/100 | 1910 | 1880 | 1635|1275 [ 1235 [ 1050 | 870 1945
= [1/50 | 950 | 940 815]| 630 615 1120
LEVEL ABOVE 6000 1340 é%gXE
o L E 1/500 ABOVE 6000 1200 | 885 | —DO-
== o |1/200 =— ABOVE 6000 1445 | 1175 | 995 | 760 565 —DO—
K55 < |1/150 ABOVE 6000 1400 | 1175 | 960 | 815|625 | 465 | —Do—
= | S [1/100 —ABOVE 6000 — 1295 [ 1175 | 995 | 840 | 690 | 590 450 | 330 | —po_
1/50 | 970 ] 955] 840 | 655| 595 | 505 | 435| 345| 290 215 | 145 1165

L.K.MISRA

C R.C.AGARWAL

Page 190 of 304




HAULAGE CAPACITY OF WCAM 1

( WITHOUT ACCELERATION RESERVE ) ac OPERATON

LOCOMOTIVE

WCAM 1

Dt

11.05.99

G.R. 1:3.81 ( 16 61 ) T.M. TAO—659
SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 30 | 40 | =0 60 70 80 90 | 100 | 110 | 120 -
o> |LEVEL
S | 1/500
e
= [1/200
=
= [1,/150
= |1/100
= - [1/50
= — | LEVEL
[amn]
%) = |1/500
v = |1/200
S | 2 [1/150
I =
& s | 1/100
D
= | 1/50
— | LEvEL = ABOVE 6000 ABOVE
S [1/500 |5015 [5015 [ 5015 | 4900 | 4340 | 3600 | 2980 5015
«2 | 1/200 | 3305 | 3305 | 3225 [ 2530 | 2295 | 1945 | 1645 3305
[
= 1/150 2770 | 2770 | 2515 | 1980 | 1805 | 1535 | 1300 2770
_, | 1/100 | 1990 | 1960 | 1730 | 1365 [ 1250 | 1070 | 905 2085
§§ 1/50 980 975 860 670 615 | 525 440 1165

L.K.MISRA

—| O

R.C.AGARWAL
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HAULAGE CAPACITY OF WCAM
( WITHOUT ACCELERATION RESERVE

1

LOCOMOTIVE
) dc WORKING

WCAM

1

Dt

11.05.99

G.R. 1:3 8 ( 16 61 ) T.M. TAO—659AT
TONNES AT KMPH ( TANGENT TRACK )
SERVICE | GRADE 3 | 30 | 40 | 50 60 70 80 90 | 100 | 110 | 120 START
s | LEVEL |=———ABOVE 6000 4300 | 2800 | 1815 ARt
L % 1/500 | 4710 | 4710 | 4710 | 3640 | 2390 | 1635 | 1110 4710
= = |1/200 [2470 [ 2470 [ 2470 | 2100 | 1400 | 980 | 675 2470
o =5 [1/150 [ 1900 | 1900 [ 1900 [ 1690 | 1125 | 790 | 545 1900
o = [1/100 | 1390 [ 1390 [1390 | 1195 | 800 | 555 1390
A - [ 1/50 875 | 875 | 795| 610 875
% Z<" |LEVEL |5100 |5100 | 5100 | 5100 | 5100 | 4500 | 3045 5100
£ [1/500 3950 | 3950 | 3950 | 3950 | 2980 | 2115 | 1490 3950
Z [1/200 | 2700 [2700 | 2700 | 2340 [ 1590 | 1140 | 805 2700
= [1/150 [2310 [ 2310 [2310 | 1845 | 1255 | 895 | 630 2310
= [1,/100 [1770 | 1770 [ 1635 | 1275 | 865 | 610 1770
B [1/50 950 | 940 | 815 | 630 1020
FVEL p——— ABOVE 1500 = 1280 | 1040 AGOVE
ﬁ Loy g 1/500 ABOVE 1500 1135 810 630 —DO—
O O = - N .
==| o |1/200 =—ABOVE 1500 —= 1450 | 965 | 660 | 475| 370 _DO—
D 2 [1/150 l—— ABOVE 1500 — = 1040 | 770 | 525 | 375 | 290 Do
= | S [1/100 = ABOVE 6000 —=] 1215 | 785 |535 360 | 250 | 190 _bo—
1/50 | 960] 930] 805| 10| 380 | 245| 150 95| 60 1050

L.K.MISRA

— |0

R.C.AGARWAL
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HAULAGE CAPACITY OF WCAM 1 LOCOMOTIVE WCAM 1

( WITHOUT ACCELERATION RESERVE ) dc OPERATION
G.R. 1:3.81 (16:61) T.M. TAO—659

SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 30 | 40 | s0 60 70 80 90 | 100 | 110 | 120
. | LEVEL
S [1/500
= [ /200
5= [1/150
= [1/100
- [1/50
) — | LEVEL
= | 2 |1/500
A % 1/200
= [1/150
S v [1/100
= = [1/50
== | LEVEL ABOVE 6000 4540 | 2970 aRayt
& | 1/500 | 4545 4545 [ 4545 | 4545 ] 2980 | 2050 | 1410 4545
2 [1/200 | 2995 | 2995 [2995 | 2375|1560 | 1085| 750 5995
= |1/150 | 2505 | 2505 | 2415 | 1855|1220 | 845| 585 5505
L | 1/100 | 1885 | 1885 | 1660 | 1275| 835 | 575 | 390 1885
281293 = |1/50 970 | 945 | 820 625| 395| 255| 160 1080
D |LK.MISRA
T
R.CAGARWAL
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HAULAGE CAPACITY OF WCAM
( WITHOUT ACCELERATION RESERVE ) ac WORKING
G.R. 1:2.76 (21:58)

T.M. TAO—639A1

1

(P) LOCOMOTIVE

WCAM

1

I

U

m
0
<
O
P

GRADE

TONNES AT KMPH (

| 30

| 40 | 50

60

/70

N
0)
)

90

TANGENT TRACK )

100
00

START

LEVEL

1/500

1/200

1/150

1/100

1/50

GOODS SERVICE

BOGIE WAGONS (BOX) | 4 WHEELER WAGONS

LEVEL

1/500

1/200

1/150

1/100

1/50

Dt

08.01.96

SERVICE
ICF COACH

PASSENGER

LEVEL

ABOVE

1500

ABOVE
1500

1/500

ABOVE 1500

1300

~DO~—

1/200

~——ABOVE

1500 ————

1435

1360

1295

1175

830

—DO—

1/150

135350

1290

1245

1195

1145

1095

1050

960

630

—DO—

1/100

905

880

855

8350

800

/75

/745

690

490

1470

1/50

420

415

405

400

290

380

370

345

240

810

L.K.MISRA

C R.C.AGARWAL
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HAULAGE CAPACITY OF WCAM 1 (P) LOCOMOTIVE WCAM 1

( WITHOUT 5% ACCELERATION RESERVE ) dc WORKING
G.R. 1:2.76 (21:58) T.M. TAO—659A1

TONNES AT KMPH ( TANGENT TRACK )
20 30 40 50 60 70 80 90 | 100 | 110 | 120

START

n
™
=
<
)
™

GRADE

LEVEL
1/500
1/200
1/150
1/100
1/50

LEVEL
1/500
1/200
1/150
1/100
1/50

LEVEL ABOVE 1500 1290 ABY
1/500 ABOVE 1500 1155 | 790 —DO—
1/200 ABOVE 1500 335 | 990 690 | 4/5 —DO—
1/150 ABOVE 1500 30C 555 | 190 —DO—
1/100 | 1350 | 1315 | 1285 | 1180 | 930 | 760 | 560 390 | 260 1285

GOODS SERVICE

BOGIE WAGONS (BOX) | 4 WHEELER WAGONS

PASSENGER
SERVICE
ICF COACH

1/50 660 640 590 460 370 265 170 100 /700

21.09.94

L.K.MISRA

C R.C.AGARWAL
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WCAM 2

CONT. RAIL P.S. 4716 (AC) / 2916 (DC)
CO-CO TYPE WCAM 2 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Co_Co TYPE WCAM-2 CLASS ELECTRIC LOCOMOTIVE WEAM=2

1676 mm GAUGE

TWENTY DUAL VOLTAGE LOCOMOTIVES OF THIS TYPE HAVE BEEN ORDERED ON B H E L TO THE DESIGN OF R D S 0. THE
LOCOMOTIVE IS DESIGNED FOR OPERATION ON 25 k v a ¢ AND 1500 V d ¢ OVERHEAD TRACTION SYSTEM FOR WESTERN RAILWAY. FIRST

PROTOTYPE LOCOMOTIVE IS EXPECTED ON LINE IN MARCH 1996. THE CONTINUOUS RAIL HORSE POWER OF THE LOCOMOTIVE 4715 HP AT 70.5
Kmph. DURING A C OPERATION AND 2916 H P AT 42.6 Kmph. DURING dc OPERATION.

THE LOCOMOTIVE IS POWERED BY SIX AXLE HUNG NOSE SUSPENDED FORCED VENTILATED TYPE dc SERIES TRACTION MOTORS.

SPEED CONTROL IS ACHIEVED BY GROUPING THE MOTORS IN DIFFERENT COMBINATIONS AND BY FIELD WEAKENING OF THE MOTORS.THE VOLTAGE
CONTROL IS OBTAINED BY TAP CHANGER IN a.c. OPERATION AND BY RESISTANCE NOTCHING IN d c¢ OPERATION. SILICON RECTIFIERS ARE UTILISED
FOR CONVERSION OF a ¢ POWER INTO d ¢ STATIC CONVERTOR IMPORTED FROM A C E C IS ADOPTED FOR SUPPLYING THE AUXILIARIES 3-PHASE

SUPPLY.

COMPRESSED AIR BRAKE FOR THE LOCOMOTIVE AND DUAL BRAKE FOR THE TRAIN ARE PROVIDED.THE LOCOMOTIVE IS SUITABLE
FOR MULTIPLE OPERATION (UP TO 4 LOCO) UNDERFRAME SHALL BE OF MONOCOQUE DESIGN AND BOGIES ARE FABRICATED

TRIMOUNT CO—CO BOGIE WITH SECONDARY SUSPENSION,

PROCUREMENT PARTICULARS

CONTRACT SUILDER YEAR PUT . R. LOCO PARTICULAR AS MADE | TOTAL NOS. | .
NUMBER DATE ON LINE NUMBERS SPEC. NO. DGR. SET | ORDERED
RSP/91/4413  [11.02.94 BHEL 2186121880 | RDSO No.E17/151  weaM—2 20
(R2)JULY 1991
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GENERAL :

SYSTEM OF CURRENT
LINE VOLTAGE -
WEIGHT IN W.0O. -
ADHESIVE WEIGHT -
MAX. AXLE LOAD -

CONTINUOUS RATING

p.S. -
T.E. -

SPEED -
MAX. T.E. ac/dc -
MAX. SPEED -
WHEEL DIA
HALF WORN -
FULL WORN -

BOGIE :

DRIVE ARGT. -
DESIGN -

BRAKES :

LOCO -
TRAIN -

SANDING :—
NO. OF BOXES -
CAPACITY -

PANTOGRAPH

NO. -

—: MAIN PARTICULARS OF LOCO
TRANSFORMER :—
AC/DC MAKE — BHEL
25000V,/ 1500V TYPE ~ 5400 AC/DC
1128 t OLTC CONTROLLED
112.8 t NUMBER -1
18.8 t WT. COMPLETE — 17200kg
B COOLING — FORCED OIL (INHIBITED)
INSULATION ~ "A” CLASS
4715/2916 H.P. P O .
23800 Kg/24600Kg o
535 Kmph/32.5 Kmph RATING PRIMARY ~ 5670 KVA.22.5kV,252A.
33.4 1/26.0t. SECONDARY — 5400KVA.2X1000V,2700A.
120 Kmph TERTIARY — 270KVA,1000V,270A
SILICON RECTIFIER :—
1016 mm NUMBER -2
1092 mm (CONNECTED IN SERIES)
MAX. STARTING = 1000V

CURRENT — 3600A (1MY)
GEAR PINION COOLING — FORCED AR
3 AXLE,FABRICATED TYPE OF CELL  — D180ON44(SIEMENS GERMAN)
TRIMOUNT CO CO BOGIE
WITH SECONDARY SUSPENSION ~ CONNECTION — BRIDGE

NO.OF CELLS — 16 PER BRIDGE

AIR, HAND,
DUAL

STATIC CONVERTER 3—PHASE

(4 IN PARALLEL PERARMS)

NUMBER
RATING
INPUT

OUTPUT
PHASE

FREQUENCY
RATED OUTPUT
P.F.

-1

180kVA

~ 1000 VRMS(ac REGION)
1500Vde (de REGION)

~ 415 + 5%

— 3 PHASE WITH NEUTRAL
FOR PROTECTION

50Hz + 3%
180 kVA
— MIN, 0.8 AT FULL LOAD

TRACTION MOTORS

MAKE -
TYPE -
NUMBER -
INSULATION -
SUSPENSION -

VENTILATION -

WT.COMPLETE -

TEMP. RISE -

(BY RESISTANCE)

COIL RESISTANCE AT 110
ARMATURE -
MAIN POLE —
INTERPOLE ~ —

RATING
CONTINUOUS -

ONE HOUR -

AR GAP
MAIN POLE -

INTERPOLE -
BRUSH GRADE -
No.OF HOLDER -
BRUSH PER HOLDER —

SIZE (W X L) -
MIN.HEIGHT -

MOTOR GROUPING

d ¢ SERIES OPERATION

SP 1.2 4}
3.5 6}

P 1.4}
2.5}

3.6 %

GEAR RATIO -

TAO 659 A 1

6
ARM."H",FIELD"H”.
AXLE HUNG NOSE
SUSPENDED
FORCED

2800 Kg.
ARM. FIELD
140DEG.C. 160DEG.C.
DEG.CENT. —

0.0151 OHMS

0.0145 OHMS

0.0078 OHMS

770HP, 750V, 840A,
1095 R.P.M.

798HP, 750V, 870A,
1070 R.P.M.

55 mm
6.0 mm
EG 367
6
3

2X (Bx43)
NEW—52,WORN—27

1, 4, 2,5, 3, 6.

dc OPERATION

ac OPERATION

15 1 62 - 4.13.
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AUXILIARI :—
HEAD LIGHT
VOLTAGE STABLIZER
RATING

CAB FAN
TRANSFORMER

BATTERY :—
TYPE

NO.OF CELLS
RATING

— 2 NoS, 350w, 32V

- 380/32, 24 & 16V

— 500VA

— 380/110V.ac.
~ 220/110V.dc.

— LEAD ACID
- 50
- 110V, 75AH

MAIN STARTING RESISTOR :—

NUMBER
TYPE
MAKE

CONT.
CURRENT
VOLTAGE
POWER

PEAK
INSULATION
LEVEL
COOLING

AR FLOW
WEIGHT
MOTOR
COOLING FAN
OUTPUT
POWER RATING
SUPPLY
VOLTAGE
SPEED
INSULATION
CLASS

1&2
CSN600F

SCHNIEWINDT
GERMANY

400,/570,/900A
FOR 30SEC
1500VDC
1026KW

6KV /50HZ
FOR 1 mint.
6cu.m/Seec

645Kg

4.5cum

/Sec

18kw.

415V,ac
3—PHASE 50 Hz
2900 rpm
HORF

COMPRESSOR :—

NO.
MAKE
CAPACITY
TYPE
MOTOR

2
ELGI.

1000 L/MAT 10.5KG/CM.Sq

TRC 1000MN.
415V, 14 HP, 24A.

PROTECTIVE DEVICES :—

DEAD MAN CONTROL
SLIP CONTROL

MAIN OVER LOAD RELAY
MOTOR OVER LOAD RELAY — YES

OVER VOLTAGE RELAY
LOW VOLTAGE RELAY
EARTH FAULT RELAY

- NO
- YES
- YES

- YES
- NO
- YES

OIL PRESSURE GOVERNOR - YES

VACCUME CONTROL GOV. — YES

BRAKE CYL. C/O VALVE — YES

STATIC CONVERTER 3—PHASE :—

No. -2

MAKE - SF (1) LTD.

TYPE — MLBR-42-5-1-H4,

AIR DELIVERY - 276 Cb.m/Mt.
AT 308 mm WG.

MOTOR -2

RATING — 415 V,26 kW.,50A.,
2920 rpm.

EXHAUSTER :—

NO. -2

MAKE — GRESHAM & CRAVEN

TYPE — NORTHEY

MOTOR - 7.5/11 kW
16/22A.,415 V.

970/1460 rpm.

SMOOTHING REACTOR BLOWER :—

NO, - 2
MAKE — SF (I) LTD.
TYPE - PTF-59
CAPACITY — 4200 Cb.M/hr.AT 85 mm WG
MOTOR — 2.2kW,415V.,2860 rpm
SILICON RECTIFIER BLOWER :—
NO. - 2.
MAKE - SF ().
TYPE - P HM X.-40-6.
CAPACITY — 3100 Cb.m/hr.45 mm WG
MOTOR — 2.2kW,415 V,4.8A
2860 r p m.
OIL COOLER BLOWER :—
NO. - 1
MAKE — SF (1) LTD.
TYPE -MLBH-60-1-HB
CAPACITY — 22200 Cb.m/hr., AT190 mm WG
MOTOR — 22kW,415 V., 45A,,
1450 rpm.
OlL PUMP FOR TRANSFORMER :—
NO. - 1
MAKE — BEST & CO. Pvt. Ltd.
CAPACITY — 740 L/MAT 11000mm WG
MOTOR — 3.2 kW.,415V,
2865 rpm.
SMOOTHING REACTOR FOR T.M. :—
TYPE - SL 30.
RATING - 1250 V.,1350A.
REACTANCE - 2.68 mH.
RESISTANCE — 0.00544 Ohms.

AT 110 DEG. CENT.
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TYPE OF SERVICE
APPLY CURRENT

CLASS OF LOCO
CRACK GAUGE

MAX. OPERATING SPEED
TRANSFORMER

BREAK EQPT. DUAL BRAKE SYSTEM
WITH IRAVB—2 WITH TWIN PIPE
MAX. AXLE LOAD 18.8 TONNES

TOTAL WEIGHT OF LOAD.

112.8 TONNES

Dt

( AC/DC LOCO TYPE WCAM2) |appD| wkv

ACTION MOTOR
PATE L AT REV) DATE L ALT BHARAT HEAVY ELECTRICALS LIMITED ||YPE OF PROJECT tac/oc o0 e wonsa
APPD. APPD JHANSI NAME OF CUSTOMER  RAMAY BOARD
TITLE DRN [k Sion [ T8l DRG. No.
LOCOMOTIVE DIAGRAM |cxo |v.sineH g1195 3 719 00 03 003

6.11.95| SHEET NO. O1‘HO OF SHTS 01
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DT

6.6.96

IN

!

EFFICIENCY

b
|

—

RPM.

mdan

SPEED IN

OUE | IN

TOR

CHARACTERISTICS

CURVE

I g APPROVED BY:

FOR DC.

1000
CURRENT — AMP. —
OF T.M. TAO — 659 AT 750V. DC C;E[:

1064
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40

ANNEXURE — 3

Xy 750V
A 9557F 9sbr TRACTION MOTOR — TAO 659
\ \ CONT. RATING  — 750V,840A (FOR AC)
1100 \ \ — 467V, 865A (FOR DC)
N | \| Azzt 53%F GEAR RATIO ~-  62:15
7 —ADHCURVE (AC) WHEEL DIA — 1055mm (HALF WORK)
30 y
. \
I ~ (
— S T (Dﬁ\L\ 7/ \/ \\
o 865A
B 9404 A 7 \/ 1 4700¢ [(BOXN)| + [LOCO ON /500 WITH| 2° CURVE
Lo AN Y\ h
L \ /
20
. =
5 A EAEENE RN
& / / N\ \ || 4700t |(BOXN)| + LOCD ON LEVEL
10 N ~ | 96 COAGHES +LHEO—BN—/560-WH 2°CURVE
N N < || 22 [COAGHES| + LDCO. ON |1/500 WITH 2°CURVE
/ /\X//:’////\ | _ 26 CPACHES } LOCO. |ON LEVEL
/| — ] P><T 90 COACHES +/ LOCO. ON LEVEL
L e e
/ |
SPEED—Km/h O 10 20 30 40 50 60 70 80 90 100 110 120 130 140
CURRENT=AMPS O 200 400 600 800 1000 1200
REVISION.A :—
1. WEAKEST FELD STRENGN CHANGED.
2. WEAK FELD CURVE ADDED FOR D—C ORERATON. APPROVED
DDt' 219 PERFORMANCE CURVES OF SD.
FOR D.G.
g WCAM2 LOCOMOTVE RDSO GEL-1022
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)

TRACTION MOTOR — TAO €

CONT. RATING - 760V,840A (FOR AC)
~ 467V, 865A (FOR AC)

GEAR RATIO — 5821

WHEEL DIA — 1055mm (HALF WORK)

WEIGHT OF LOCO — 115t

O

t

/
/

SB3%F

TRACTIVE EFFORT

ITH 2 CURV
. ON LEVEL
LOCO. ON LEVEL

ES +

SPEED—Km/h 0 20 60 70 80 )0 100 110 120 130 140
CURRENT—AMPS O 400 1200

REF:— ‘ SCALE:— ‘APPROVED BY:— FOR D.C.

PERFORMANCE CURVES OF WCAMZP LOCO.

RDSO.ELEC.DTE. GEL- 1063
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EFFORT

G

BRAKING

RESISTOR CAMZ TYPE

BRAKING CURVE

3 LOCO ONI1

N
D
N

SPEED — Kph ——=

s
N
[
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IN3ddn2

duwy

001

N

009

&

SPEED Kph ——

o0 N

VOM
S

AdAL ZW

A
)
o

NOILVNIEWO

9
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HAULAGE CAPACITY OF WCAM 2 LOCOMOTIVE
( WITHOUT ACCELERATION RESERVE ) ac WORKING

G.R. 4.13 (15:62) T.M. TAO-659

WCAM 2

Dt

13.4.94

SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
v | LEVEL ABOVE 6000 3825 pRovk
= OUVUVU
S | 1/500 [=-ABOVE 6000-=) 5880 | 5415 | 4445 | 3610 | 2385 e
= |1/200 | 3250 | 3250 | 3250 | 3140 | 2650 | 2215| 1495 3250
[
Lo | =3 [1/150 | 2540 | 2540 | 2540 | 2535 | 2155 | 1815 | 1230 2540
Lol
S | £ [1/100 | 1750 | 1750 | 1750 | 1750 | 155 5| 895 1750
=
& | < [1/50 | 985 ] 975| 960 | 950 | 815 | 695| 460 1090
S — | LEVEL ABOVE 6000 i
= 2 [1/500 | 4640 | 4640 | 4640 | 4640 | 4640 | 4640 | 3200 4640
Q | £ |1/200 3215 | 3215 | 3215 | 3215 | 3020 | 2580 | 1790 3215
= | 1/150 | 2735 | 2735 | 2735 | 2735 | 2395 | 2050 | 1425 2735
Lo |1/100 2020 | 1995 | 1965 | 1935 | 1680 | 1445| 1000 2105
()
& [1/50 |1010 [1000 | 995 | 980 | 850 | 730| 490 1215
LEVEL ABOVE 1500 1460| 1020| AE89¢F
oL S /500 ABOVE 1500 1305| 965| 665 —DO-
OG5 < - ~ R - For - A
=z 2| S |1/200 ABOVE 1500 1115 | 810| 585 415 —DO-
O
» o 1/150 f=———— ABOVE 1500 ————={ 1300 | 910 | 660| 475| 340| -DO-
L
= o 1/100 ABOVE 1500 ——= 1365 | 935 | 650 | 470| 335| 230| -DO-
1/50 |1010] 995 | 980 | 965 | 830 | 710| 475| 320| 225| 145] 90| 1285

D | LK.MISRA

P.NSETH

Page 206 of 304




HAULAGE CAPACITY OF WCAM 2 LOCOMOTIVE WCAM 2

( WITHOUT ACCELERATION RESERVE ) ac WORKING

G.R. 4.13 (15:62) T.M.  TAO-659
TONNES AT KMPH ( TANGENT TRACK )

\

%
=4
=0
=
O
al
[p]
)
>
)
=

START

20 30 40 50 60 70 80 90 | 100 | 110 | 120
(V]
=
O
[@is]
=L
=
[
=
Lod L
(@) Lol
f— §
=
=
(] ~r
m —_ \\ / Il aYaYa) A[’\‘\/
o = ABOVE 6000 g%@éE
= = = = = = = Q7ZE QN [= Iy
% =) 5415 | 5415 | 5415 | 4835 | 3280 5415
S L 3570 | 3570 | 3090 | 2610 | 1815 3570
[a>]
§ 2000 | 2830 | 2440 | 2085 | 1440 2995
Lo 2000 | 1965 [ 1700 | 1460 | 1010 2255
[&a)
= 1000 | 990 | 860 | 735| 495 1265

PASSENGER
SERVICE
ICF COACH

13.4.94

LK.MISRA

P.N.SETH
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HAULAGE CAPACITY OF WCAM 2 LOCOMOTIVE
C

( WITHOUT
G.R. 4.13 (15:62)

ACCELERATION RESERVE ) dc WORKING

T.M.

Y

TAO-6359

WCAM 2

U
=L
=0
=
O
=

GRADE

TONNES AT KMPH

/

( TANGENT TRACK )

Dt

13.4.94

20 | 30 | 40 | 50 | 60 | 70 | 80 | g0 | 100 | 110 | 120
« |LEVEL (~— ABOVE 6000 —= 5615 | 3195 | 1895 | 1160 aney
§§ 1/500 | 3420 | 3420 | 3420 | 2940 | 1765 | 1090 | 630 3420
= |1/200 | 2120 | 2120 | 2120 | 1685 | 1025 | 640| 409 2120
[
L =5 | 1/150 [1700 | 1700 | 1700 | 1350 | 820 | 510| 320 1700
Led
;g gg 1/100 | 1250 | 1250 | 1250 | 950 | 570 | 380| 240 1250
= < | 1/50 790 | 790 | B70| 475| 270 | 145 70 790
v — |LEVEL [5060 |5060 | 5060 | 5060 | 4950 | 3050 | 1945 5060
) =) — — — - - pp—
Qo | & | 1/500 |3585 | 3585 | 3585 | 3580 | 2205 | 1410| 930 3585
O ) S —
Q | £ |1/200 |2475 | 2475|2475 1880 | 1165 | 745| 485 2475
()
;g 1/150 | 2105 2105|2105 | 1475 | 910 | 575| 370 2105
w | 1/100 [1610 | 1610 | 1610 | 1015 | 620 380 255 1610
(@a)
= |1/50 920 | 920 | 825 | 490 | 280 | 155 75 920
LEVEL =——————ABOVE 1500 ————= 1375| 765 480%
EELJ S | 1/500 =———— ABOVE 1500 ——= 1195 770| 430 -DO—
CDQ = 200 ARON/ 500 V7R R 75 27 —NO—
= =| o 1/200 f=— ABOVE 1500 —= 1075 /0 435 2350 DO
Lol
& : . I R : - =
V) 0= 1/150 t=— ABOVE 1500 —= 1400 | 855 | 530| 335| 175 ~DO-
) bjj‘ Lo
ot © |1/100 =— ABOVE 1500 —= 980 | 590 | 360| 220| 55 ~-DO-
1/50 9@@)\ 960 | 815| 480 | 275| 150 75 10 960

LK.MISRA

P.N.SETH
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HAULAGE CAPACITY OF WCAM 2 LOCOMOTIVE
( WITHOUT ACCELERATION RESERVE ) dc WORKING

G.R. 4.13 (15:62) T.M. TAO-639

WCAM 2

92,
rm
A
<
O
rm

TONNES AT KMPH ( TANGENT TRACK )

A
CRADE 20 30 40 50 60 70 80 90 100 | 110

START

)

E

()]

LEVEL

1/500

1/200

1/150

1/100

1/50

GOODS SERVI
BOGIE WAGONS (BOXN)| 4 WHEELER WAGONS

LEVEL =— ABOVE 6000 —= 5455 | 3275 | 2050 Eih
1/500 |4180 | 4180 |4180 | 3765 | 2305 | 1460 | 955 4180
1/200 | 2750 | 2750 | 2750 | 1930 | 1195 | 760| 490 2750
1/150 | 2300 | 2300 | 2300 | 1505 | 925 | 585| 375 2300

1/100 | 1725|1725 | 1680 | 1030 | 625 3851 240

1725

Dt

13.4.94

1/50 | 960 | 960 | 830 | 495| 280 155| 75 960
LEVEL

= R

Ll C:E) 1/500

= ©| S [1/200

Lol

D e | < [1/150

x| &5

o © [1/100

1/50

O

LKMISRA

P.N.SETH
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HAULAGE CAPACITY OF WCAM 2 (P) LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE ) ac WORKING

WCAM 2

20.12.93

G.R. ...... (21258) T.M. TAO-659
TONNES AT KMPH ( TANGENT TRACK )

SERVICE | GRADE 3 | 30 | 40 | 50 [ 60 | 70 | 80 | 90 | 100 | 110 | 120 START
o |LEVEL {=——ABOVE 6000 ——= 5865 | 5045 | 4015 e

% 1/500 |- 2840 12750 2840

= [1/200 1540 1540

= [1/150 1320 1320

% 1/100 1020 1020

~ [1/50 | 615] 610] 600| 590 | 580 | 565 550 660
LEVEL 5380 4925 5380

S 2 [1/500 5 3545 = 3140 | 2645 3545
% §§ 1/200 o 9305 — l0065 2185 [2105 | 1775 1530 2305
D) e |1/150 [ 1945 [1925 | 1880 [ 1830 [ 1780 [ 1730 [1675 | 1420 | 1225 1945
S | 1/100 | 1330 [ 1305 | 1285 [ 1260 [1235 | 1205 [1175 | 1000 ] 865 1455

=2 1/50 | 635| 630 | 625| 615| 605 | 595 | 585 | 495| 430 800
< LEVEL 4304 304
2 [1/500 3040 2620 3040
§/§ 1/200 ——— 2095 2080 [1760 |1520 2095
L@ [ 1/150 e 4775 — 11745 ]1700] 1660 [1410 1220 1775

= [1/100 | 1300] 1285 1265] 1240 | 1215 | 1190|1170 |995 |865 1355
1/50 | 630 | 625 |620 610 |605 | 595 |585 [495 [430 770

L.K.MISRA

C R.C.AGARWAL
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HAULAGE CAPACITY OF WCAM 2 (P) LOCOMOTIVE WCAM 2

( WITHOUT ACCELERATION RESERVE ) ac WORKING
G.R. ...(21:58)  T.M. TAO-659

) TONNES AT KMPH ( TANGENT TRACK ) .
SERVICE | GRADE —— . - — — : — START
20 50 40 50 60 /70 80 90 100 110 120
v | LEVEL
=
§ 1/500
= |1/200
=5 =
L - W/Wf)“
S | = [1/100
= | =
L — 1/‘3(,“
T [LEvEL
%, S -
=] oo | 1/500
o
O £ 11/200
(@] [
oD A
g{ 1 W‘j\,)
| 1/100
8 w/;('
[am)] U
LEVEL ABOVE 1500 4BoYE
L Lot S | 1/500 ABOVE 1500 1230 -DO-—
O (@D} =T AAA AR/ =00 1R [~ 200 7[\\\@7
=z = 8 1/200 ABOVE 1500 1315 175 800 )0
Vo2 - 1/150 =——————— ABOVE 1500 —————= 1505| 1260| 1085| 885| 660| —DO-
LN O [1/100 [ 1300 | 1265 [1230 | 1195 [ 1160 | 1125| 1090| 915| 790| 650| 480| 1455
23.1.96 1/50 650 | 620 | 610 600 | 585 575 565 470 405 3301 235 800
LK.MISRA
RK.B.RAO
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HAULAGE CAPACITY OF WCAM 2(P) LOCOMOTIVE WCAM 2

( WITHOUT ACCELERATION RESERVE ) dc OPERATON

GR. woo (21 :58)  T.M. TAO-659
TONNES AT KMPH ( TANGENT TRACK )

50 60 /0 30 90 100 110 120

SERVICE | GRADE START

D)

LEVEL

GOODS SERVICE

1/100
1/50
LEVEL ABOVE 1500 1135 710 430

BOGIE WAGONS (BOX) | 4 WHEELER WAGONS
2

= |1/500 fe———— ABOVE 1500 ————= 1380 | 960 | 690| 435| 260
[ ~ - ~ ~ ) ( \
S| S [1/200 e——— ABOVE 1500 ——==| 1205 | 810 | 570 | 410| 250| 140| -DO-
— (]

== = M\ / aYe — ~ ~ ~ [y 0 R QR Y 0=
o 5| w |1/150 [=——ABOVE 1500 ——=| 1380 | 965 | 650 | 4959 55| 195| 100 1495
w“) N = - — - -

= - e o C e / NE =N
o 1/100 | 1110 | 1110|1110 | 1110 | 975 | 680 | 455 | 310| 215| 120 50 1110

oY

[ ~ -~ —~— ~ - A — Nave
50 600 | 600 | 600 600 | 485 | 325 | 205 130 75 — — 600

1
11.06.99 :

D | LK.MISRA

R.CAGARWAL
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HAULAGE CAPACITY OF WCAM 2 (P) LOCOMOTIVE WCAM 2

( WITHOUT ACCELERATION RESERVE ) dc WORKING
G.R. vevvennnne (21 2 58 ) T.M. TAO-659

SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK \ START
20 | 30 | 40 [ 50 | 0 | 70 | 80 | 90 | 100 | 110 | 120

o | LEVEL [=———ABOVE 6000 —=| 4990 | 3195 | 2030 ELRne
=
S 11/500 o 1500 —= 1245 1500
=T -
= 11/200 f=—— 1160 1160
[ = ~ A
= [1/150 =— 1020 1020
= [1/100 p—— 820 820
~ 50 e 5 _ = 495

" 1/5( 49

© LEVEL (o 418 1700 4180

= % - ~

e = [1/500 f=— 2745 880 2745

% 2 /D 70 = = w" DI
= | 1/200 =— 1795 475 /95

_ [1/150 b 1495 370 1495

( >

% S [1/100 —— 1110 ——+ 240 110

1/50 | 665 660|650 | 80 600
I R 1675 3340
% W/SOO = 23555 870 2355
Z—;? 1/200 (o—— 1615 75 1615
= [1/150 |o—r 1365 /151 510 | 365 1365
S |1/100 =— 1035 —= 1020 | 720 | 485| 340 | 940 1035
[(mim] o . . -
1/50 560 | 655 545 | 620 | 495| 340| 215| 135 3 575
11.06.99 / 660 \é \ 64 620 | 4 )| 2 1 80
D | LK.MISRA

C R.C.AGARWAL
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WCAM 3

CONT. RAIL P.S. 5000 (AC) / 4600 (DC)
CO-CO TYPE WCAM 3 ELECTRIC LOCOMOTIVE
1676 mm GAUGE

Page 214 of 304



Co_Co TYPE WCAM-3 CLASS ELECTRIC LOCOMOTIVE

WCAM-3

1676 mm GAUGE

FIFTY THREE DUAL VOLTAGE LOCOMOTIVES OF THE TYPE HAVE BEEN ORDERED ON B H E L TO THE
DESIGN OF R D S O. THE LOCOMOTIVE IS DESIGNED FOR OPERATION ON 25 k V a o AND 1500 V d ¢ OVERHEAD
TRACTION SYSTEM FOR CENTRAL RAILWAY. FIRST PROTOTYPE LOCOMOTIVE IS SENT ON LINE IN AUGUST 1996. THE
CONTINUOUS RAIL HORSE POWER OF THE LOCOMOTIVE IS 5000 H P AT 50 kmph. DURING AC OPERATION AND 5000 HP
AT 47 kmph. DURING dc OPERATION.

THE LOCOMOTIVE IS POWERED BY SIX AXLE HUNG NOSE SUSPENDED FORCED VENTILATED TYPE HITACHI
d ¢ SERIES TRACTION MOTORS. THE BOGIE IS HIGH ADHESION BOGIE FITTED WITH UNIDIRECTIONAL TRACTION MOTORS

TO REDUCE WEIGHT TRANSFORMER. SPEED CONTROL IS ACHIEVED BY GROUPING THE MOTORS IN DIFFERENT
COMBINATIONS AND BY FIELD WEAKENING OF THE MOTORS. THE VOLTAGE CONTROL IS OBTAINED BY TAP CHANGER IN
a c OPERATION AND BY RESISTANCE NOTCHING IN d ¢ OPERATION. SILICON RECTIFIERS ARE UTILISED FOR
CONVERSION OF a ¢ POWER INTO d c. STATIC CONVERTER IMPORTED FROM A C E C/BELGIUM IS ADOPTED FOR
SUPPLYING THE AUXILIARIES 3—-PHASE SUPPLY IN BOTH ac & dc SECTION.

COMPRESSED AIR BRAKE FOR THE LOCOMOTIVE AND AIR BRAKE FOR THE TRAIN ARE PROVIDED. THE
LOCO IS PROVIDED RHEOSTATIC BRAKING IN dc MODE BY SELF EXCITATION OF TRACTION MOTORS & IS AVAILABLE UP TO
A SPEED OF 17 kmph ONLY. THE LOCOMOTIVE IS SUITABLE FOR MULTIPLE OPERATION (UPTO 4 LOCO). UNDERFRAME
IS OF MONOCOQUE DESIGN.

PROCUREMENT PARTICULARS

CONTRACT BUILDER YEAR PUT I. R. LOCO PARTICULAR AS MADE TOTAL NOS. REMARKS
NUMBER DATE ON LINE NUMBERS SPEC. NO. DGR. SET ORDERED
RSP/91/4413 27.11.97 BHEL 1996 21881-21934 | RDSO No.E17/201  wCAM-3 53

(R2)SEPT 1995
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GENERAL :—

SYSTEM OF CURRENT
LINE VOLTAGE
WEIGHT IN W.O.
ADHESIVE WEIGHT
MAX. AXLE LOAD

CONTINUOUS RATING

AC/DC
25000V,/ 1500V
121 t.
121 t.

- 20.2 t

P.S.

T.E.

SPEED

MAX. T.E. ac/dc

MAX. SPEED

WHEEL DIA
HALF WORN
FULL WORN
NEW

BOGIE :—

DRIVE ARGT.
DESIGN

BRAKES :—

DRIVE ARGT.
DESIGN

SANDING :—

NO. OF BOXES
CAPACITY

PANTOGRAPH :—

NO.
MAKE
TYPE

5000/4600 H.P.
26800 Kg/26800 kg.
55 Kmph/47 Kmph.
40,2t./26.8t,

105 Kmph

1055 mm.
1016 mm.
1092 mm.

GEAR PINION
5 AXLE,FABRICATED
HIGH ADHESION BOGIE

WITH SECONDARY SUSPENSION.

GEAR PINION.
3—AXLE.FABRICATED
HIGH ADHESION BOGIE

WITH SECONDARY SUSPENSION.

16.

2 (1.ac.1.dc)
STONE INDIA.
AM12 (ac)/AM 18 B 2 (dc).

MAIN PARTICULARS OF WCAM-—3

LOCO

TRANSFORMER :—

MAKE
TYPE

NUMBER

WT. COMPLETE
COOLING
INSULATION
TAPS ON H.T.
RATING PRIMARY
SECONDARY
TERTIARY

SILICON RECTIFIER

BHEL

5400 AC/DC

OLTC CONTROLLED

1

17200kg.

FORCED OIL (INHIBITED)
"A” CLASS.

32

5670 kVA.22.5KV,252A.
5400kVA.2X1000V,2700A
270kVA, 1000V,270A.

NUMBER

INPUT VOLTAGE
OUTPUT VOLTAGE
CURRENT

COOLING

TYPE OF CELL
CONNECTION
NO.OF CELLS

STATIC CONVERTER

2.(CONNECTED IN SERIES)
1000 Vrms.

900 V.DC

3600A (3Mt.).CONT.—2700A.

FORCED AIR.
D1800N44(SIEMENS GERMAN)
BRIDGE.

16 PER BRIDGE.
(4 IN PARALLEL PERARMS)

3—PHASE :—

NUMBER
RATING
INPUT

OUTPUT
PHASE

FREQUENCY
RATED QUTPUT
P.F.

-1

— 180kVA

— 1000 VRMS(ac REGION).
1500Vdc (dc REGION).

- 415 £ 5%.

— 3 PHASE WITH NEUTRAL
FOR PROTECTION.

— 50Hz + 3%
— 180 kVA.
— MIN. 0.8 AT FULL LOAD.

TRACTION MOTOR :—

MAKE -
TYPE -
NUMBER -
INSULATION -
SUSPENSION -

VENTILATION -
WT.COMPLETE -
TEMP. RISE -
(BY RESISTANCE)
COIL RESISTANCE AT 110
ARMATURE -
MAIN POLE -
INTERPOLE -
RATING :—
CONTINUOUS -

ONE HOUR -
AR GAP

MAIN POLE -
INTERPOLE -
BRUSH GRADE -
No.OF HOLDER -

HITACHI
HS 15250A.
6

ARM."C" FIELD"C".
AXLE HUNG NOSE

SUSDENDED
FORCED.

3650 Kg.

ARM. FIELD
90DEG.C.  70DEG.C.
DEG.CENT.

0.0126 OHMS
0.0117 OHMS
0.0089 OHMS

630KW.,760V.,900.,
895 R.P.M.

670KW.,750V.,960A.,
877 R.PM.

6.35 mm.
10.0 mm.
EG—-105.
6.

6

200X40X64 mm.
NEW=52,WORN=25.

1, 4, 2, 5, 3, 6.

dc OPERATION

ac OPERATION

BRUSH PER HOLDER -
SIZE (W X L) -
MIN.HEIGHT -
MOTOR GROUPING :—
S —
d ¢ SERIES OPERATION.
Sp —1—4-2 }
3-6-5 }
P 1-4 }
2-5 }
3-6 }
GEAR RATIO -

18 : 64
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MAIN STARTING RESISTOR

AUXILIARY :=
HEAD LIGHT - 2 NoS, 350W, 32V
VOLTAGE STABLIZER - 380/32, 24 & 16V.
RATING - 500VA
CAB FAN
TRANSFORMER - 380/110V.qc.
- 220/110V.dc.
BATTERY :=
TYPE — LEAD ACID
NO.OF CELLS - 50
RATING - 110V,75AH

NUMBER
TYPE
MAKE

CONT.
CURRENT
VOLTAGE
POWER

PEAK
INSULATION
LEVEL
COOLING

AR FLOW
WEIGHT
MOTOR :—
COOLING FAN
OUTPUT
POWER RATING
SUPPLY
VOLTAGE
SPEED
INSULATION
CLASS

1&2
CSNGBOOF

SCHNIEWINDT
GERMANY

400,/570,/900A
FOR 30SEC
1500VDC
1026KW

6KV /50HZ
FOR 1 mint.
Bcu.m/Seec.

B45Kg.

4.5cum

/Sec

18kw.

415V,ac
3—PHASE H0Hz
2900 rpm
HORF

3
CSN450F

SCHNIEWINDT
GERMANY

900A

FOR 30SEC.
1500VDC
800KW

6KV /50HZ
FOR 1 mint.
3.4 cu.m/Sec

480Kg.

3.4cu.m
/Sec
15kw.

415V,ac
3—PHASE 5Hz
2900 rpm

F

COMPRESSOR :—

NO.
MAKE
CAPACITY
TYPE
MOTOR

3
ELGL

1000 L/MAT 10.5KG,/CM.Sq.

TRC 1000MN.
415V, 14 HP, 24A.

PROTECTIVE DEVICES :—

DEAD MAN CONTROL
SLIP CONTROL

MAIN OVER LOAD RELAY
MOTOR OVER LOAD RELAY - YES

OVER VOLTAGE RELAY
LOW VOLTAGE RELAY
EARTH FAULT RELAY

- NO
- YES
- YES

- YES
- NO
- YES

OIL PRESSURE GOVERNOR - YES

VACCUME CONTROL GOV.

BRAKE CYL. C/0 VALVE
TRACTION MOTOR BLOWER :—

- YES
- YES

No.

MAKE

RYPE

AIR DELIVERY

MOTOR
RATING

2
SF (1) LTD

MLBR—42-5-1-H4.

276 Cb.m/Mt,
AT 308 mm WG.

2.

415 V,26 kW.,50A,,
2920 rpm.

SMOOTHING REACTOR BLOWER

WCAM3

NO. - 2.
MAKE — SF (I) LTD.
TYPE - PFT-59
CAPACITY — 4200 Cb.M/hrAT 85 mm WG
MOTOR — 2.2kW,415V.,2860 rpm
SILICON RECTIFIER BLOWER :—
NO. - 2.
MAKE - SF ().
TYPE - P HM X.-40-6.
CAPACITY — 3100 Cb.m/hr.46 mm WG
MOTOR — 2.2kW,415 V,4.8A
2860 r p m.
OlIL COOLER BLOWER :—
NO. - 1
MAKE — SF (1) LTD.
TYPE -MLBH-60-1-HB
CAPACITY — 22200 Cb.m/hr.,AT190 mm WG
MOTOR — 22kW,415 V., 45A,,
1450 rpm.
OIL PUMP FOR TRANSFORMER :—
NO. -1,
MAKE — BEST & CO. Pvt. Ltd.
CAPACITY — 740 L/M,AT 11000mm WG
MOTOR - 3.2 kW.,415V,
2865 rpm.
SMOOTHING REACTOR FOR T.M. :—
TYPE - SL 30.
RATING — 1250 V., 1350A.
REACTANCE - 2.68 mH.
RESISTANCE — 0.00544 Ohms.

AT 110 DEG. CENT.
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! 1500 ‘l 1900 ‘l \l 19¢ \l 1900 \l 3000
3150 } 13380 OVER PNOTS \
19680
)
20980
. MIXED v BREAK EQPT. AR BRAKE SYSTEM
TYPE OF SERVICE 25 KV A C /1500 V DC MAX. AXLE LOAD 90.2 Tonnes
APPLY CURRENT WCAM 3 TOTAL WEIGHT OF LDAD. 121 TONNES
CLASS OF LOCO Co-Co
TRACK GAUGE 1676 mm (BROAD GAUGE)
MAX. OPERATING SPEED 105 kph
TRANSFORMER 54 KVA
TRACTION MOTOR 6 NOS. TYPE HS 15250 A
DATE | ALT. JDATE | ALT.
Dt e REV e BHARAT HEAVY ELECTRICALS LIMITED TYPE OFOgROJECT(AC/Dc LOCO TYPE WCAM3 )
APP'D‘ APPb, JHANS][ NAME OF CUSTOMER RAIWAY BOARD
NAME DATE
TITLE orN [ NAE SN[ P8
c 1193 DRG. No.
LOCOMOTIVE DIAGRAM |cxo |vvorwal 61195
( AC/DC LOCO TYPE WCAM3 ) |appp| psc 61195 3 719 00 04 000
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TRACTIVE EFFORT — t

40

26

20

=

N—1733 W
ONE| LOCP
1 LOCO

TH-3-L0CO.
00 |WITH 2 CURVE

zfgg\\ \6\»& Losdre TRACTION MOTOR — HS 15250
\\ CONT. RATING - 75l ’

N \\ GEAR RATIO —  64:18
e \ AC WHEEL DIA ~ 1055 mm (HALF WORN)
“T)‘R‘CEE\&?\ - 0C WEIGHT OF LOCO — 121 TONNE

\/kr C

900A W\\ N

T (BOXN)—ON-—1/90 WITH ONE [LOCO

_;ij

[ [

30XN) ON 1/90 WITH /1 LOCO
———— 47p0t (BOXN) + 1 LOCO ON LEVEL.

10 20 30 40 50 60 70 80 90 100 110 120
200 400 600 800 1000 1200

REF:— RETRACED ‘ SCALE:— 1:1 ‘APPRO\/ED B~ ronba,
PERFORMANCE CURVES OF WCAM3 LOCO.
RDSO.ELEC.DTE. GEL-1017-A
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HAULAGE CAPACITY OF WCAM 3 LOCOMOTIVE
( WITHOUT ACCELERATION RESERVE ) ac WORKING

G.R. 1:3: 55 ( 18: 64 ) T.M. HS—=15250A

WCAM 3

w
™
=0
=
O
™

GRADE

TONNES AT KMPH ( TANGENT TRACK )

20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110

120

START

Dt

4.1.96

GOODS SERVICE

LEVEL

ABOV

o - ABOVE 6000 ——==| 5635 | 3365 2000

=

§ 1/500 |=—— ABOVE 6000 —== | 4655 | 3345 | 2085 —DO-

= |1/200 |3935 | 3825 | 3690 | 3545 | 2775 | 2050 | 1300 4000

(o=

=5 | 1/150 | 3115 | 3045 | 2960 | 2860 | 2255 | 1675 | 1065 3400

Lad

= / YRS REES e = bYalNa "R 1R v 240 (

Z | 1/100 | 2485|2150 | 2105 | 2050 | 1625 | 1215 /70 2400

~ | 1/50 1115 11105 [ 1090 | 1075 | 855 | 635| 390 1300
LEVEL p————— ABOVE 6000 ————— = 5940 4015 | 2625 Ot
1/500 ja—n+—— ABOVE 6000 ——=|4505 | 2870 | 2025 | 1380 -DO-

(V)]
=
O
2 [1/200 [4415 [4305 [4190 [ 4065 | 3235 | 2445 | 1575 [ 1125 | 775 4415
= [1/150 | 3415 | 3345 [ 3275 | 3195 | 2555 | 1935 [ 1250 | 890 610 3705
Z [1/100 1780 | 1350 | 865 | 610| 410 2795
2 [1/50 895 | 670 | 415| 280 | 175 158
LEVEL ——————=15735 | 3905 | 258 Loor
> 7157 7 000
% 1/500 5730 | 4355 | 2820 | 1995 | 1370 5730
< |1/200 |3 3975 | 3¢ 55 | 3160 | 2395 | 1560 | 1115 | 770 3975
= [1/150 3315 | 3255 | 3195 | 3125 | 2505 | 1905 | 1240 | 885 | &05 3390
S [1/100 | 2285 2255 [2220 | 2185 | 1755 | 1335 | 860 | 610 | 410 2610
D 11/50 [ 1145 [1135 [1125 [1115 | 890 670 415 | 280 175 1515

L.K.MISRA
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HAULAGE (FH TY OF WCAM 3 LOCOMOTIVE WCAM 3

ACCELERATION RESERVE ) ac WORKING
355 (18:64) T.M. HS=15250A

TONNES AT KMPH ( TANGENT TRACK )
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

—~
E
— —

I

Q

=ﬂ O

START

%2
m
e
<
O
m
@
-
>
O
e

GOODS SERVICE

BOGIE WAGONS (BOX) | 4 WHEELER WAGONS

LEVEL ABOVE 1500 1105 ABR4F

% Ll S | 1/500 ABOVE 1500 1085 | 695 —DO—

= O S |1/200 = ABOVE 1500 ————=11385 | 975] 665 | 425 “0o-

Ll => O

O Lo 1/150 =——— ABOVE 1500 —— = 1125 | 790| 535 | 335 DO

N Ll L

=~ O [1/100 e ABOVE 1500 —— 1260 | 800 | 560| 375 | 230 —DO—
1/°0 0] 1090| 865| 645 | 400 | 265| 165| 80 ~DO—

08,0196 / 1140 | 1125 [ 1110 | 1090| 645 | 400 | 265| 1¢ .

LK.MISRA

— O

C R.CAGARWAL
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HAULAGE CAPACITY OF WCAM 3 LOCOMOTIVE
( WITHOUT ACCELERATION RESERVE ) dc WORKING
' ‘ T.M. HS=135250A

WCAM 3

%)
ha
=0
=
O
™

G.R. 1:3:35 (18:64)
TONNES AT KMPH ( TANGENT TRACK )
GRADE ‘ —

START

Dt

8.1.96

GOODS SERVICE

20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
o |LEVEL | ABOVE 6000 ————=4580 | 2840 Lot
S | 1/500 [4000 | 4000 | 4000 | 4000 | 4000 | 2710 | 1750 4000
= 1/200 | 2200 | 2200 | 2200 | 2200 | 2200 | 1650 | 1085 2200
@ 1/150 | 1680 | 1680 | 1680 | 1680 | 1680 | 1345 | 885 1680
= |1,/100 | 1300 | 1300 | 1300 | 1300 [ 1300 | 970 | 635 1300
~ |1/50 815| 815| 815| 805| 775| 495 | 310 815
¥ |LEVEL m————— ABOVE 6000 ————=5015 | 3365 | 2210 B
S | 1/500 =—— ABOVE 4300 ——= 4300 | 3650 | 2415 | 1690 | 1155 4300
< |1/200 | 2825|2825 | 2825 | 2825 | 2825 | 1970 | 1320 | 930 | 640 2825
_ | 1/150 | 2365 | 2365 | 2365 | 2365 | 2335 | 1555 [ 1040 | 730 | 500 2365
S | 1/100 | 1775 | 1775 [ 1775 | 1690 | 1625 | 1075 | 715 | 495 | 330 1775
= 11/50 985 | 955 | 900 | 840 | 810 | 525| 335 | 215| 130 985
., |LEVEL |5210 5210 | 5210|5210 | 5210 5210 | 4840 | 3275 | 2175 5210
Z | 1/500 | 3690 | 3690 | 3690 | 3690 | 3690 | 3525 | 2370 | 1665 | 1145 3690
S | 1/200 | 2545 | 2545 | 2545 | 2545 | 2545|1930 [ 1305 | 920 | 635 2545
= [1/150 |2165 [2165 | 2165 | 2165 | 2165 | 1530 | 1030 | 725 | 495 2165
S | 1/100 | 1655 | 1655 | 1655 | 1655 | 1600 | 1065 | 710 | 495 | 330 1655
“ 11 /50 )45 | 945 | 890 | 835| 805 | 520 | 330 | 210| 130 945

L.K.MISRA

P.N.SETH
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HAULAGE CAPACITY OF WCAM 3 LOCOMOTIVE WCAM 3

( WITHOUT ACCELERATION RESERVE ) dc WORKING
G.R. 1:3:55 (18:64) T.M. HS=15250A

TONNES AT KMPH ( TANGENT TRACK )
SERVICE | GRADE|—— - — S B - - — START
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

o |LEVEL |=———— ABOVE 6000 4580 | 2840 AROYE
S | 1/500 | 4000 | 4000 | 4000 | 4000 |4000 | 2710 [ 1750 4000
= 1/200 | 2200 | 2200 | 2200 | 2200 |2200 | 1650 | 1085 2200
E 1/150 [1680 [ 1680 | 1680 | 1680 | 1680 | 1345 | 855 1680
§ 1/100 [ 1300 [ 1300 | 1300 | 1300 | 1300 | 970 | 635 1300
~ | 1/50 815 | 815 | 815 | 805 | 775 | 495 | 310 815
S | oy |LEVEL =———— ABOVE 6000 ———= 5015 | 3365 | 2210 By
= | & |1/500 =—— rBOVE 6000 —=15575 | 3650 | 2415 | 1690 | 1155 4300
A %)z 1/200 | 2825 | 2825 | 2825 | 2825|2825 | 1970 | 1320 | 930 640 2825
i 1/150 2365 | 2365 | 2365 | 2365 | 2335 | 1555 | 1040 | 730 500 2565
8 g 1/100 (1775|1775 | 1775 | 1690 | 1625 | 1075 | 715 | 495 330 1775
< 1/50 985 | 955 | 900 | &840 | 810 | 525 | 335 | 215 130 985
o LEVEL 5210|5210 | 5210 | 5210 | 5210 | 5210|4840 | 3275 | 2175 5210
% 1/500 | 3690 | 3690 | 3690 | 3690 | 3690 | 3525 | 25/0 | 1665 | 1145 3690
S | 1/200 | 2545 | 2545 | 2545 | 2545 | 2545 | 1930 | 1305 | 920 | 635 0545
= 1/150 | 2165|2165 | 2165 | 2165 [ 2165 | 1530 | 1030 | 725 495 2165
5 1/100 | 1655 [ 1655 | 1655 | 1655 | 1600 | 1065 | 710 | 495 550 1655
08.01.96 - 1/50 )45 | 9451 890 | 835 805 | 520 | 330 | 210 1350 945

D |L.K.MISRA

C R.C.AGARWAL
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WCAG 1

CONT. RAIL P.S. 5000 (AC) / 4600 (DC)
CO-CO TYPE WCAG 1 ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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CO—-CO TYPE WCAGI CLASS ELECTRIC LOCOMOTIVE 1676 MM GAUGE

TWELVE DUAL VOLTAGE LOCOMOTIVES OF THIS TYPE HAVE BEEN ORDERED ON BHEL TO THE DESIGN OF RDSO. THE
LOCOMOTIVE IS DESIGNED FOR OPERATION ON 25 kV a c¢ AND 1500 V d ¢ OVERHEAD TRACTION SYSTEM FOR CENTRAL
RAILWAY. FIRST PROTOTYPE LOCOMOTIVE IS SENT ON LINE IN MARCH 1999. THE CONTINUOUS RAIL HORSE POWER OF
THE LOCOMOTIVES IS 5000 HP AT 44 kmph. DURING ac OPERATION AND 4600 HP AT 40 kmph DURING dc OPERATION.

THE LOCOMOTIVE IS POWERED BY SIX AXLE HUNG, NOSE SUSPENDED FORCED VENTILATED TYPE HITACHE dc SERIES
TRACTION MOTORS. THE BOGIE IS HIGH ADHESION BOGIE FITTED WITH UNIDIRECTIONAL TRACTION MOTORS TO REDUCE
WEIGHT TRANSFER. SPEED CONTROL IS ACHIEVED BY GROUPING THE MOTORS IN DIFFERENT COMBINATIONS AND BY

FIELD WEAKENING OF THE MOTORS. THE VOLTAGE CONTROL IS OBTAINED BY TAP CHANGER IN ac OPERATION AND BY
RESISTANCE NOTCHING IN dc OPERATION. SILICON RECTIFIERS ARE UTILISED FOR CONVERSION OF ac POWER INTO dc.

STATIC CONVERTER IMPORTED FROM ACEC/BELGIUM IS ADOPTED FOR SUPPLYING THE AUXILIARIES 3—PHASE SUPPLY IN
BOTH ac & dc SECTION.

COMPRESSED AIR BRAKE FOR THE LOCOMOTIVE AND DUAL BRAKE FOR THE TRAIN ARE PROVIDED. THE LOCO IS
PROVIDED WITH RHEOSTATIC BRAKING IN dc MODE BY SELF EXCITATION OF TRACTION MOTORS & IS AVAILABLE UP TO A SPEED
OF 17 kmph ONLY. THE LOCOMOTIVE IS SUITABLE FOR MULTIPLE OPERATION (UPTP 4 LOCO). UNDERFRAME IS OF
MONOCOQUE DESICGN.

PROCUREMENT PARTICULARS

CONTRACT YEAR PUT I.R.LOCO PARTICULAR AS MADE TOTEL NO. B EVARKS
NUMBER DATE BUILDER ON LINE NUMBER SPEC.NO. DRG.SET ORDERED

981/RSF/459/3/2 |  26.03.99 BHEL March '99 21971 RDSO No. E—-17/ WCAG1 12
SG/BHEL 20 Sept '95
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GENERAL:—

SYSTEM OF CURRET
LINE VOTAGE
WEIGHT IN W.O.
ADHGESIVE WEIGHT
MAX. AXLE LOAD

MAIN PARTICULARS OF WCAGI

LOCO

AC/DC
25000V, 1500V

128 t
128 t
21.3 t

CONTINUOUS RATING

p.S.
T.E.

SPEED
MAX.T.E.ac/dc
MAX.SPEED

WHEEL DIA
HALF WORN
FULL WORN
NEW

BOGIE

DRIVE ARGT
DESIGN

BRAKES: —

LOCO
TRAIN

SANDING

No. of Boxes
Capacity

5000/4600H.P.
31000Kg,/30000Kg
44kmph /40kmph
44t /30t

100kmph

1055 mm
1016 mm
1029 mm

GEAR PINION
3—Axle Fabricated
High Adhesion Bogie

with Secondary
Suspension.

Rheostatic, Air,
DUAL

Hand

PANTOGRAPH:—

NO. —2(1ac/1dc)

MAKE —STONE INDIA

TYPE —AM 12(ac) AM 18 B2
TRANSFORMER

MAKE —BHEL

TYPE —5400 AC/DC OLTC Controlled
NUMBER -1

WT.COMPLETE —17200Kg

COOLING FORCED OIL(INHIBITED)
INSULATION ="A"

TAP ON H.T. —32

RATING PRIMARY —5670kVA,22.5kV,252A
SECONDARY 5400kVA 2x 1000V, 2700A
TERTIARY —270 kVA,1000V, 270A

SILICON RECTIFIER

NUMBER

INPUT VOLTAGE
OUTPUT VOLTAGE

CURRENT
COOLING
TYPE OF CELL

CONNECTION
No. OF CELLS

—2(CONNECTED IN SERIES)
—1000 V rms

—900 V.DC

—3600A (SML).CONT 2700A
—FORCED AIR
—D1800N44(SIIMI NS

GERMAN)
—BRIDGE

—16 PER BRIDGE

(4 IN PARALLEL PER
ARMS)

TRACTION MOTOR

MAKE

TYPE
NUMBER
INSULATION
SUSPENSION

VENTILATION
WT.COMPLETE
TEMP.RISE

(BY RESISTANCE)
COIL RESISTANCE AT

ARMATURE
MAIN POLE

INTER POLE

RATING:
CONTINUOUS

ONE HOUR

AIR GAP
MAIN POLE

INTER POLE
BRUSH GRADE

No. OF HOLDER
BRUSH PER HOLDER
SIZE (W x L x H)

— HITACHI
— HS 15250 A
- 6

— ARM ”C” FIELD "C”
— AXLE HUNG NOSE
— SUSPENDED

— FORCED
— 3650 Kg
— ARM.

— 90DEG.C.
110DEG CENT

— 0.0126 OHMS
— 0.0117 OHMS

— 0.0089 OHMS

FIELD

70 DEG.C

— 630 KW,750 V,900A
895 R.P.M.

— 670 KW,750 V,960 A
877 R.P.M.

— 6.35 mm

— 10.0 mm

— EG-105

- 6

- 6

— 20 x 40 x 64 mm

MIN HEIGHT(BRUSH WEAR) 25 mm

MOTOR GROUPING:
S

- 1,4,2,5,3,6

dc SERISE OPERATION

SP

GEAR RATIO

— 1-4-2) dc OPERATION
3-6-5)
T -4
2 — 5) ac OPERATION
3~ 6)

- 16 : 65
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AUXILIARY

HEAD LIGHT

VOLTAGE STABILIZER —

RATING
CAB FAN
TRANSFORMER

BATTERY

TYPE
NO. OF CELLS
RATING

2Nos, 350 W,32 V

380/32, 24 & 16 V

500 VA

380/110 V ac

MAIN STARTING RESISTOR

NUMBER
TYPE
MAKE

CONT.
CURRENT
VOLTAGE
POWER
PEAK

INSULATION
LEVEL

COOLING
AR FLOW

- 220/110 V dc

— LEAD ACID

- 50

— 110 V,75 AH
1&2 3
CSN60OF CSN450F
SCHNIEWINDT ~ SCHNIEWINDT
GERMANY GERMANY
400/570/900 A 900 A
FOR 30 SEC FOR 30 SEC
1500 VvDC 1500 VvDC
1026 KW 800 KW
6KV /50HZ 6KV /50HZ
FOR 1 MINT. FOR 1 MINT.
6CU.M/Sec. 3.4cu.m/Sec

MAIN STARTING RESISTOR (CONT.)

WEIGHT

MOTOR
COOLING FAN
OUTPUT
POWER RATING
SUPPLY
VOLTAGE
SPEED
INSULATION
CLASS

COMPRESSOR

NO.
MAKE
CAPACITY
TYPE
MOTOR

SMOOTHING REACTOR BLOWER

WCAG1

4 Phase 50Hz 3—Phose 50Hz SILICON RECTIFIER BLOWER

NO. -

MAKE -
TYPE -
CAPACITY -

MOTOR -

2
SF(1) LTD.
PFT—59

4200 Cb.M/hr. AT 85 mm
WG
2.3 Kw,415 V,2860 rpm

645Kg 480Kg
4.5cum 3.4cu.m
/Sec /Sec
18kw 15kw
415 V ac 415 V ac
2900 rpm 2900rpm
H or F F

-3

—ELGI

—1000 L/M, at 10.5 Kg/Cm.sq
TRC 1000 MN

NO. -
MAKE -

TYPE -
CAPACITY -

MOTOR -

OIL COOLER BLOWER

2

SF(1).

PHMX —40-6

3100 Cb.M/hr. AT 85 mm
WG

2.2 Kw,415 V,4.8 A

2860 rpm

—415 V,14 HP, 24 A

TRACTION MOTOR BLOWER

NO.

MAKE

TYPE

AIR DELIVERY

MOTOR
RATING

-2
—SF() LTD
MLBR—42—5—1—H4

—276 Cb.m/Mt

AT 308 MM WG

-2

—415V,26kW,504,2920 rpm

NO. -
MAKE -

TYPE N
CAPACITY -

MOTOR -

2

SF(I) LTD.

MLBH —-60-1-HB

22200 Cb.M/HR. AT 190 mm
WG

22 Kw,415 V,45 A

1450 rpm
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STATIC CONVERTER 3—PHASE:

NUMBER -1
RATING — 180 kVA
INPUT ~ 1000 VRMS(ac
REGION)
~ 1500 Vdc (dc REGION)
OUTPUT - 415 + 5%
PHASE — 3-PHASE WITH
FREQUENCY ~ 50Hz + 3%
RATED OUTPUT — 180 kVA
P.F. — MIN 0.8 AT FULL

LOAD

OIL PUMP FOR TRANSFORMER

NO -1

MAKE — BEST & CO PVT. LTD.

CAPACITY — 740 L/M AT 11000 mm
WG

MOTOR — 3.2 Kw,415 V,2865 rpm

SMOOTHING REACTOR FOR T.M.

TYPE — SL30

RATING — 1250 V,1350 A
REACTANCE — 2.68 mH
RESISTANCE — 0.00544 Ohms

AT 110 DEG CENT.

PROTECTIVE DECVICE

DEAD MAN CONTROL - NO
SLIP COTROL — YES
MAIN OVER LOAD RELAY  — YES
MOTOR OVER LOAD RELAY — YES
OVER VOLTAGE RELAY ~ VES
FARTH FAULT RELAY ~ YES
OlL PRESSURE GOVERNOR — YES
VACUUM CONTROL GOV~ — YES
BRAKE CYL. C/O VALVE  _ ygs
LOW VOLTAGE RELAY ~NO

WCAG1
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Dt.

AB—1 CAB-2
i T s B VR — ¥ 1 = f F — ! 4@\\ 1
o O M M e e e o ik ([:}Cﬁ
l
0 (o o T Ced T e T Qo [ e o o | |
| 22 ® | ®y
| *S‘**‘H ‘HH T I é \{ @5“@ 1 } m‘ ‘H;ﬁa; L@ o @Iq
S i ' : i i
S G (D @}m | AN N ANV b
| l | | l |
<1900 . 1900 L1900 _|_ 1900 | 3000
3150 } 13380 OVER PIVOTS |
19680
20980
TYPE OF SERVICE BREAK EQPT, DUAL BRAKE SYSTEM
SUPPLY CURRENT MAX. AXLE LOAD 21.33 Tonnes
CLASS OF LOCO TOTAL WEIGHT OF LOAD. 128 Tonnes
TYPE OF LOCO CO-CO
TRACK GAUGE 167 mm (BROAD GAUGE)
TRANSFORMER 5400 KVA B
TRACTION MOTOR 6 NOS. TYPE HS 15250 A
DATE | ALT. REV.| DATE | ALT. TYPE OF PROJECT ( Ac/b¢ LOCO TYPE WCAGH )
oRE- R BHARAT HEAVY ELECTRICALS LIMITED o
APPD. APPD. JHANSI NAME OF CUSTOMER  RAWAY BOARD
TITLE ORN_ [k StoN | s DRG. No.
LOCOMOTIVE DIAGRAM |cko |vvorva  s.11.05
( AC/DC LOCO TYPE WCAG1T ) |[apep| Psc 511050 3 719 00 04 000
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T.E IN TONNES
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000
CURRENT IN AMPS ———=

1200 1400

CONT. RATING 750V, 900A
GEAR RATIO 6

WHEEL DIA

WEIGHT OF LOCO

REF:—

‘SCALE:— ‘APPROVED BY:— SO rog pg.

PERFORMANCE CURVE OF WCAG-1

(A.C.)
LOCOMOTIVE

RDSO.ELEC.DTE. ‘ GEL-1079
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—|o

IN TONNES

T.E

40

20

[iN]

/
/

7 I~ ~< ~
AN ~_
10 20 30 40 50 60 70 80 90 100
SPEED IN KMPH ——=
20 400 6( 800 1000 1200 1400

CURRENT IN AMPS —=

TRACTION MOTOR — HS 15250A
No. OF MOTORS - 6

CONT. RATING - 7
- 4
- 2
GEAR RATIO - 16
WHEEL DIA — 10 mm
WEIGHT OF LOCO - 128 t
REF:— ‘SCALE:* ‘APPROVED BY:— sD. FOR D.G

PERFORMANCE CURVE OF WCAG-1 (D.C.)
LOCOMOTIVE

RDSO.ELEC.DTE. ‘ GEL-1076
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HAULAGE CAPACITY OF WCAG1! LOCOMOTIVE(WITHOUT ACCELERATION RESERVE)
GR—16:65(4.06) TM—HS 15250 A LOCO WT—-128 T
AC—OPERATION

TYPE OF TONNES AT KMPH ( TANGENT TRACK )
WAGON | GRADE

20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
LEVEL l————  ABOVE 7500 ——= 5743|3714 |2307 10815
B 1/500 | 7169|7169 | 7169 | 7169 [6192 | 4078 2770] 1876 | 1205 7169
0 1/200 | 4738 | 4738 | 4738 | 2085 | 3285 | 2205 | 1519] 1038 | 666 4738
X 1/150 | 3960 | 3880 | 3795 | 3210 | 2590 | 1742 ] 1202] 820 521 3977
N 1/100 | 2705 | 2665 2625 [2225 | 1805 | 1211] 830] 560 346 3002
1/50 1345 [1335 [1320 [ 1120 | 905 | 595| 393| 249 134 1700

LEVEL ABOVE /500 94635 | 53599 |2269 8664

[ws]

1/500 ABOVE 6000 5030 | 3942 | 2702|1845 |1194 6152
Z

0 1/200 4268 | 4268 | 4268 | 4040 | 3212 | 2163 | 1498|1028 | 662 4263
1/150 | 3642 | 3642 | 3642 | 3249 | 2545 | 1717 1188 813 | 518 3642

1/100 | 2655 2620 | 2580 | 2196 | 1780 | 1197 | 823| 556 | 345 2802

1/50 1334 | 135324 11312 | 1114 | 899 591 391 248 | 134 1630

Dt 13.4.94
D | LK.MISRA
C | P.NSETH
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HAULAGE CAPACITY OF WCAG! LOCOMOTIVE(WITHOUT ACCELERATION RESERVE)
15250 A

GR—16:65(4.06)

TM=HS

DC—OPERATION

LOCO WT-=128 T

TYPE OF
WAGON

GRADE

TONNES

AT KMPH ( TANGENT TRACK )

20 30 40 50 60 70 80 90 100

LEVEL | 7308 | 7308 | 7308 | 7308 | 7308 | 6332 | 4000 | 2614 | 1563 7308

B 1/500 | 4829 | 4829 | 4829 | 4829 | 4673 | 2874 | 1909 | 1302 | 798 4829
0 1/200 | 3176 | 3176 [ 3176 | 3176 | 2469 | 1537 | 1030 | 704 | 423 3176
X 1/150 | 2662 (2662 | 2662 | 2662 | 1943 | 1207 | 807 | 543 | 322 2662
. 1/100 | 1996 [ 1996 | 1996 | 1970 [ 1343 | 827 | 545 | 362 | 201 1996
N 1/50  [1110 [ 1110 | 1110 | 988 | 660 | 388 | 238 | 141 54 1110
LEVEL | 5846 | 5846 |5846 | 5846 | 5846 | 5846 | 3801 | 2533 | 1537 5846

5 1/500 | 4139 | 4139 | 4139 | 4139 [ 4139 | 2778 | 18671 | 1280 | 790 4139
1/200 | 2859 | 2859 | 2859 | 2859 (2412 | 1508 | 1015 | 698 | 421 2859

v 1/150 | 2433 | 2433 | 2433 | 2433 (1907 | 1198 | 796 | 544 | 321 2433
1/100 | 1863 | 1863 | 1863 | 1863 [ 1325 | 818 | 540 | 360 | 200 1863

1/50 | 1066 | 1066 | 1066 | 979 | 655 | 385 | 237 | 141 54 1066

Dt/ 13.4.94
D | LKMSRA
C | P.NSETH
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HAULAGE CAPACITY OF WCAG1!1 LOCOMOTIVE(WITHOUT ACCELERATION RESERVE)

GR—-16:65, TM—HS 15250 A, LOCO WT-128 T

AC OPERATION

mpfoﬁ GRADE TONNES AT KMPH ( TANGENT TRACK ) -

A—wh 20 30 9 | s0 | s0 70 80
LEVEL ABOVE 6000 5110 3250 | ABOVE 6000
1/500 ABOVE 6000 — =1 6165 4745 3025 2010 —DO—
1/200 | 4540 4410 4260 3570 2825 1850 1250 5000
1/150 | 3600 3520 3420 2885 2300 1510 1020 3800
1/100 | 2525 2485 2430 2065 1655 1090 735 2650
1/50 1295 1285 1270 1080 865 560 365 1400

Dt
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HAULAGE CAPACITY OF WCAGT

LOCOMOTIVE(WITHOUT ACCELERATION RESERVE)

GR—16:65, TM—HS 15250 A, LOCO WT-128 T

DC—OPERATION

IV,_YAPGEOQF CRADE TONNES AT KMPH ( TANGENT TRACK ) .

4—wh 20 30 40 50 60 70 80
LEVEL ABOVE 6000 5625 2265 ABOVE 6000
W/’E)OO 5000 5000 5000 5000 3575 2130 1385 5000
W/ZOO 2700 2700 2700 2700 2115 1285 845 2700
W/W5O 2050 2050 2050 2050 1715 1045 685 2050
W/WOO 1500 1500 1500 1500 1225 /45 485 1500
W/’E)O 920 920 920 920 625 565 220 920

Dt
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WCG 2

CONT. RAIL P.S. 4200
CO-CO TYPE WCG2 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Fifty seven locomotives of this type ordered on Chittaranjan Locomotive works to the design of
R.D.S.0. First prototype locomotive was put in service in February 19/1. The continuous rail horse power

Co_Co TYPE WCG2 CLASS ELECTRIC LOCOMOTIVE
1676 mm Gauge

of the locomotive is 4200 P.S.at 52.5 km/h.

The typical feature of this locomotive is vernier control on the main starting resistance. This
improves the adhesion of the locomotives. The locomotive has ac auxiliaries.

The locomotive is powered by six axle hung, nose suspended forced ventilated type dc traction motors.

Speed control is achieved by grouping the motors in three different combinations and by field

weakening the motors.

This can be used for a multiple unit operation to a maximum of three units.

Compressed air brake for the locomotive and vaccum brake for the train are provided. In addition,

these locomotives have been provided with regenerative braking.

PROCUREMENT

PARTICULARS

WCG2

CONTRACT YEAR PUT I. R. LOCO PARTICULAR | AS MADE TOTAL NOS. S VARKS
NUMBER OATE BUILDER ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
64/Elect/440/10 [30.12.1966 | RDSO/CLW 1971 20104-20130 R.D.S.0. WCG2 27
C.WCG.004
66/RSP/459/1  17.1.1968 20131-20160 30
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CONTRACT BUILDER YEAR PUT .R.LOCO PARTICULAR | AS MADE | TOTAL NO
CLass | Tvee NUVBER DATE ON LINE NUMBERS | SPEC. NO. | DRG. SET | ORDERED
B 1971 20104-20161 RDSO WCG2 57
WCG2 Co—Co RDSO,/CLW c R0
— MAIN PARTICULARS OF LOCO Wea2
SENERAL PANTOGRAPH
L S g T RRENT (e NUMBERS 2 MOTOR GROUPIG
WEIGHT IN W.0. — 132.0t MAKE FAIVELEY S 1—4-2-3-6-5
ADHESIVE WEIGHT — 132.0t TYPE AM18B sp (—4_p
MAX. AXLE LOAD 22.5t TRACTION MOTOR 365
MIN. AXLE LOAD — 21.5t MAKE — HEIL P 1_2
1 HR. RATING (SERIES) 640 TYPE — TM4939AZ o_s
pe NUMBER — 6 6—33
T 30000kg INSULATION —  ARM. FIELD
SPEED — WS.Okm/h H K 18:74
CONTINUOUS RATING —(PARALLEL) SUSPENSION—AXLE HUNG NOSE GEAR RATIO !
oS _ 4200 SUSPENDED AUXILIARIES
TE _ 21900KG VENTILATION — FORCED HEAD LIGHT  2Nos. 350W, 32V
SPEED — 52.5KF/H WT. COMPLETE — 3670kg BATTERY  LEAD ACID, 50CELLS
A TE 35.6t(27% Adh) R RATING FE 110V, 75 AH
MAX. SPEED — 80 km/h 233V, 1020A (5 HR. RATE)
WHEEL DIA — NEW 1092mm CONTINUOUS RATING F.F. — MOTOR ALTERNATOR
HALF WORN 1055 mm 690HP, 700V, 800A, ALTERNATOR
BOGIE FULL WORN 1016 mm 1070 RPM, érgig\\// é};gﬁ MAKE KE%%S@AJ;
ORIVE APCT CEAR PINION ' TYPE
BE%%ENARFTBAXLE, TRIMOUNT CAST TEMP, RISE(BY RESISTANCE)— RATING  180KVA, 400V, 270A
FRAME,  WITH ARM. FIELD 1500RPM, 50MZ
FQUALIZER BEAMS. 140°C 160°C 3 PUASE
COIL RESISTANCE AT 110°C i
%gég{s AR, HAND, REGEN. ARMATURE 0.0134 ohm ok LUK
MAIN POLE — 0.00668 ohm
TRAIN — VACUUM INTER POLE — 0.0055 ohm TYPE AY100AZ
SANDING : RATING 210HP, 1500RPM
Y AR GAP 1400V, 136A
NO. OF BOXES — 16 MAIN POLE — 5.0 mm 1100V, 176A
CAPACITY EACH — INTER POLE — 75 mm COMPRESSOR ,
CONTROLS — BRUSHES NUMBER
KIRLOSKAR
NUMBER — MULTIPLES NO. OF HOLDERS — 4 %KEE 2EC—38B
S UNITS BRUSH PER HOLDER-— 3 CAPACITY 790 L/min.
SIZE(WXL) — 2%(9.5X57) MOTOR 7.5 KW, 10HP,380V
MIN, HEIGHT — 16A, 1390 RPM
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EXHAUSTER

NUMBER  — 2
MAKE - NORTHEY
TYPE - 250 RE
CAPACITY — 7000  1I/min
MOTOR  — 2Nos., 10/15 HP

385V, 16/22 A
970/1460 RPM

TRACTION MOTOR BLOWER

NUMBER  — 2
MAKE _ S.F. INDIA LTD.
TYPE _ MLBR—40—1—-H—4
CAPACITY — 24Om5/mm at

220 mm WG
MOTOR = 2 NOS., 30 HP, 400V

40 A, 2910 RPM
PRESSURING FAN

NUMBER 2
MOTOR 2 NOSs., 1 HP, 400V
2.1 A, 2900 RPM

HEAD LIGHT TRANSFORMER

NUMBER 1
RATING 400V/33.55 V
1840A, 50 HZ
3—PHASE

PRISSURING FAN
RATING 500 VA, 400V/32V
110V, 24V

MOTOR ALTERNATOR RESISTOR BLOWER

MOTOR 1NO. 1HP, 400 V
35— PHASR, 50HZ

BLOWER 1NO, 3000 m?/hour
at 2900 RPM

Make: CALCUTTA FAN

BLOWER FOR STARTING RESISTANCE

BLOWER Make: S.F. INDIA LTD
Type: PFTA—65—1
NUMBER 6
CAPACITY 190 m /min 3
MOTOR 9.3 KW, 400 V,18 A

2925 RPM, 50 HZ
3—PHASE, SIEMEN'S

PROTECTIVE DEVICES

DEAD MAN CONTROL NO
SLIP CONTROL YES
MAIN O/L RELAY NO
MOTOR O/L RELAY YES
0/L RELAY YES
NO CURRENT RELAY YES
EARTH FAULT RELAY YES
OVER SPEED TRIP NO
LOW PR. GOV. YES
VAC.CON.GOV. YES
BRAKE CYL C/0O VALVE YES
E.AV. YES

WCG—2
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1676
3055
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=20 g 5o T O =N e
%}@92\ 00000 & ﬂ
(NEW)
172Q 2108 2108 702
12580 PIVOT CENTRES
18680
19974

ITEM NO. DESCRIPTION

Dt.

15.02.91

=

halNal

o~ U

11,
12.
13.
14,
15.
16,
17.
18.
19.
20.

TRACTION MOTOR BLOWER SET
EXHAUSTER SET

COMPRESSOR SET
TRANSFORMER & RECTIFIER
ASSEMBLY

MOTOR ALTERNATOR SET
AUXILIAY CONTAACTOR CUBICLE
MAIN STARTING RESISTOR
INDUCTIVE SHUNT PANEL
PNEUMATIC CUP BOARD
DRIVER'S SEAT

CONTROL CUBICLE

MASTER CONTROLLER

BATTERY CHARGER

M.A, RESISTOR (RS & MA RESISTOR)
CONTACTOR CUBICLE

H.S, CURCUIT BREAKER

EARTHING SWITCH

REVERSER & C T F

H.T. COMPARTMENT

BATTERY BOX

oo [ =

bo d

174 M
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WCG2

SPEED—Km /h

TE

o7

JENCY

1 —1———FF.

HFFIC

ZF 80

20

MOTOR CURRENT—AMPS
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W

TRACTIVE EFFORT — TONNES

SPEED Km/h
CURRENT AMPS.

OO

TRACTION MOTOR

, 2S+3P { 00%EF CONT. RATING
6.6 3S2P i ,| 1007%
i B \ / | 80%FH ’ '
\\\\\\\ \*\ \ / \v WEIGHT OF LOCO
880 apesl N Lo 7ARA
= ﬁ\ A\ o/, \
BRI E=E e Ay -
|| \ / ©) + ( BOX )
\\\\ \\ / \ VTN @ 1850 + B\(A)’,x\)
|\ //\\ \ \ 4% 1830 + ( 4W )
\W/8 NS R NN
' N ® )+ (4W)
NNNERS=2
, ANN \N= ]
N
0 b 20 30 40 50 60 70 80 90 100
0 0 400 600 800 1000 1200 1400

- 6

— 467V 0A
— 233V, 920A
— 233V, 1020A
- 18:74

— 1055 mm.
- 132 t

ON LEVEL
ON LEVEL
ON 1/100
ON 1/100
ON 1/100
+ 2 LOCOS

ON 1/37

WCG2 LOCO
PERFORMANCE
CURVE

REF.

APP:

RDSO. GEL-515
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Km/h

REGENERATIVE BRAKING CURVE

WCG

BRAKING

EFFORT — TONNES.

.
, u
! | ) I B N -
pd I —
- ) ] R
— —
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ R 200 0 - | Y
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HAULAGE CAPACITY OF WCG 2 LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )
G.R. 1:4.11 (18:74) T.M. TM 4339 AZ

WCG 2

TONNES AT KMPH ( TANGENT TRACK )

Dt

15.12.93

SERVICE | GRADE 75 | 30 | 40 | 50 | e0 | 70 | 80 | 90 | 100 | 110 | 120 SIART
o |LEVEL +=————ABOVE 6000 4580 | 2665 ABeyE
S [1/500 [=-asove s000=] 5325 [ 4965 | 3615 | 2700 | 1740 i
= [1/200 | 3580 | 3540 | 2960 | 2870 | 2140 | 1540 | 1070 3580
=5 [7/150 [ 2800 |2800 | 2385 | 2310 | 1730 | 1330 | 875 2800
= |1/100 | 1920|1920 [ 1770 | 1725 [ 1240 | 955 | 625 1920
<~ [1/50 |1020 | 1010 | 860 | 845 | 630 1110
O | = [LEVEL = ABOVE 6000 4470 Lo
E% & [1/500 | 5020 [ 5020 | 5020 [ 5020 | 4520 | 3490 | 2200 5020
V| 2 |1/200 | 3450 | 3450 | 3290 | 3200 | 2365 | 1910 | 1205 3450
QA | = [1/150 |2940 [ 2940 | 2550 | 2525 | 1920 | 1510 | 950 2940
S | w2 [1/100 {2100 [2075 [ 1870 | 1840 | 1370 [ 1050 | 650 2240
@ | 8 [1/50 [1045 1030 |885 |875 |660 |510 | 296 1300
= |LEVEL =———ABOVE 6000 4705 Lo
& |1/500 | 5755 |5755 | 5755 | 5755 | 5200 | 3560 | 2255 5755
© |1/200 | 3790 | 3790 | 3370 | 3270 | 2750 | 1915 | 1225 3790
§§ 1/150 | 3180 | 3180 | 2630 2565 | 2165 | 1510 | 960 3180
L | 1/100 | 2265 2230 | 1800 [1770 | 1500 | 1040 | 655 2390
S [1/50 [1115]1105] 890 880 | 740 500 295 1340

L.K.MISRA

R.CAGARWAL
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WCM1

CONT. RAIL P.S. 3170
CO-CO TYPEWCM 1, CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Co_Co TYPE WCM1 CLASS ELECTRIC LOCOMOTIVES
1676 mm Gauge

These locos have been built by English Electric Company Limited and were put into

service in 1955. These are built for mixed traffic operation. The continuous rail horse

power of the locomotive is 3170 P.S. at a speed of 48.3 Km/h.

different combination and by weak fielding the motors.

The locomotive is powered by six axle hung, nose suspended; forced ventilated
type D.C. traction motors. Speed control is achieved by grouping the motors in three

Compressed air brake for the locomotive and vaccum brake for the trains are

provided. In addition, the locomotive is provided with regenerative braking.

PROCUREMENT PARTICULARS

WCM1

CONTRACT . TEAR PUT I. R. LOCO PARTICULAR | AS MADE TOTAL NOS. REVARKS
NUMBER DATE BUILDE ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
M3559,/53261/51 | 1951 E.ECOLID.& 1955 2006620072 | R:D:SO. | EM (WCM1) 7
VULCAN FOUNDRY 27.6.51 1
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CLASS TYPE CONTRACT BUILDER YEAR PUT |.R.LOCO PARTICULAR | AS MADE | TOTAL NO
EE CO LTD & 1955 20066 — 20072| R.D.S.0. EM1

WCM1 Co—Co |M3599/5326/51| 1951 | Vil{cAN FOUNDRY D0
CENERAL MAIN PARTICULARS OF LOCO WOM
SYSTEM OF CURRENT —  DC.  quieglIONMOTORS AUXILIARIES PROTECTIVE DEVICES
LINE VOLTAGE — 1500 - E.E.CO. LTD
WEIGHT IN W.0. — o35k TYPE — FE514/2C HEAD LIGHT —2 NOS, 250W, 110V DEADMAN CONTROL— N
ADHESIVE WEIGHT — 123.98t  NUMBER — 6 BATTERY — NI-CD, 72 CELLS. SLIP CONTROL— Y
MAX. AXLE LOAD 20.83t INSULATION — ARM FIELD 100122V, 40AH, (5HR. RATE) MAIN O/L RELAY— Y
MIN. AXLE LOAD — 20.52t B B AUX. GEN. — MOTOR O/L RELAY— Y
1 HR. RATING: — SUSPENSION — 1 NO, 5.94 KW, 110V, 54A, 1170 RPM. O/V RELAY — Y
PS. — 3700 AXLE HUNG NOSE SUSPENDED M. G. EXC. SET MQTOR — NO CURRENT RELAY—Y
TE- 21772k NN = 328§CED 1 NO, 51 HP, 1400V, 32A, 1170 RPM. EARTH FAULT
SPEED — % 45.9kmph ; - 9 COMPRESSOR (2)— RELAY —
CONTINUOUS RATING — 1 HR RATING F.F.— ; OVER SPEED TRIP
pg 2170 615 HP, 700V, 700A, 738 RPM  MAKE — WESTING HOUSE LOW PR.GOV.—
TE - 17690kg CONTINUQUS RATING F.F.— TYPE - CM  38/2 VAC.CON. GOV — i
SPEED 48 3kmph 530 HP, 700V, 600A, 776 RPM  CAPACITY — 10761/MIN, 7Kg/cm. BRAKE CYL G/0
MAX. T.E. —  31000kg(25% Ad) |EMP- RISE — ARM FIELD MOTOR — = 2 NOS, 872 HP. VALVE — Y
MAX. SPEED — 120.5kmph  (By Resistance 120 °C 120 'C 1500V, 4.35A, 1200 RPM EAV. — y
WHEEL DIA — New 1220mm COIL RESISTANCE:— EXHAUSTER (2) :—

Half worn T182 mm — ARMATURE 00197900 it~ e s
BOGIE Full worn 1144 mm B : ey TYPE - 2V 200
DRIVE ARGT — GEAR PINION MAIN POLE —  0.007526{L capaciTy —
DESIEN sle Farrioatep  INTERPOLE - 0.007276 1 MOTOR — 2 NOS.

8HP,1400V,6.1A, 750 RPM
FRAME, SWING BOLSTER WITH s cap._
FQUALIZER BEAMS. Wain POLE 75  CLOWER (2):—
BRAKES : CAPACITY —
IV AR, HAND, REGEN  INTERPOLE MOTOR —
LOCO BRUSHES :— 2 NOS.
TRAIN — VACCUM : 15HP, 1400V, 11A, 1880 RPM
SANDING NO. OF HOLDERS — 4
NO. OF BOXES — grg  DRUSH PER HOLDER ;45 19 51 PRESSORISING FAN (2) :—
CAPACITY EACH — SIZE (LaWxH) — g R CAPACITY -
CONTROLS — SINGLE UNT  MIN. HEIGHT= MOTOR - 2 NOS, 1.15 HP
MOTOR CROUPING: — 110V,10.6A, 2000 RPM

PANTOGRAPH - S — 1-3-2_4-6-5 » 100,
NOS — 2 Sp — 1-3-2, 4—6-5 EXCITER GEN:—
MAKE — EECO. LTD. p — 1-3, 2-5, 4-6 24 kw, 60 V, 400 A, 1170 RPM.
TYPE — PNL4 —F1  GEAR RATIO - 1:3.69(16:59)

Page 249 of 304




WCM1

1067

1 1676,

L 3169 -

ITEM NO. DESCRIPTION

SUPERSTRUCTURE LIFTING BARS
EXHAUSTERS

TRACTION MOTOR BLOWERS
HAND BRADE

VACUUM RESSRVOIRS

FIRE EXTINGUISHER

PANTOGRAPH FOOT PUMP
PANTOGRAPH AIR RESERVOIR

9. M.G. EXTENSIONS

10. ARC CHUTE EXTENSIONS

11. NO. LH.T. EQUIP. FRAME

12. PRESSURISING FANS

13. NO.2 H.T.EQUIP. FRAME

14, AUX. H.T. RESISTOR FRAMES

15. L.T. RESESTOR FRAME

16. MAIN RESISTOR FRAME AIR INLETS
17. NO 3 H.T. EQUIP. FRAME

18. NO 4 H.T. EQUIP. FRAME

19. AIR COMPRESSORS

20. CONTROL AIR RESERVOIR

21. VOLTAGE REGULATOR

22. NO. 2 AUX. CONTROL CUPBOARD
23. MASTER CONTRLLER

24, TOOL BOX

25. NO. 1 AUX. CONTROL CUPBOARD

0NN N~

pt. | 15.02.91 26. BATTERY COMPARTMENT
D |-—- 27. L.T. EQUIPMENT CASE
T = 28. DRIVER'S LOCKER

C —_—

2400 ..L, 2400 .

10617

19500

20834

20.63

20.53 20.52

20.74 20.83

—
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6000
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2000
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CONT. RATING
[HR RATIN

A

|77

~SAEED

I~

V/ . W
T—— SPEFp

FF

TRACTION MOTOR CHARACTERISTICS

EFFICIENCYZ

KMPH

TYPE—— EE14/2C
\ VOLTAGE—— 700
\ G.RATIO = 3.69
MOTOR RP.M. = 16.8xKMPH
200 400 600 800 1000 1200

AMPS

LINOM
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REGENERATIVE BRAKING CURVE

WCM1

T
(A
=
A
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(VV 12 /\/\/:/ 1 v\ \\ \\
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ARMATURE CURRENT — AMPS

EL 0478 5/87

BRAKING EFFORT — TONNES
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HAULAGE CAPACITY OF WCM

( WITHOUT ACCELERATION RESERVE )

G.R. 1:3.69 (16:59)

T.M. EE514/2C

1 LOCOMOTIVE

WCM

1

TONNES AT KMPH ( TANGENT TRACK )

Dt

13.12.93

SERVICE | GRADE =75 | 30 | 40 | 50 [ 60 | 70 | 80 | 90 | 100 | 110 | 120 START

« |LEVEL f—— ABOVE 6000 —== 5060 |3380 |2100 i

S | 1/500 | 4550 | 4325 | 4070 | 3640 | 2800 | 1980 | 1290 5600

W | = |1/200 | 2430 | 2350 | 2275 | 2100 | 1650 | 1190 | 775 2930

S | = |1/150 | 1910 | 1870 | 1810 | 1675 | 1330 | 960 | 630 2270

oz | £ [1/100 | 1325|1300 | 1275|1190 | 940 | 680 1550

“ | & |1/50 | 650 | 640 | 630 | 600 970

B | = [LeveL [6250 | 6250 | 6250 | 6250 | 6250 |5400 | 3460 6250
o | &

S | = 1/500 | 4400 | 4400 |4400 | 4400 |3500 |2550 | 1700 4400

= |1/200 | 2620 | 2550 | 2500 | 2340 | 1870 | 1380 | 925 3025

= [ 1/150 | 2040 | 2000 | 1950 | 1840 | 1480 | 1100 | 730 2580

Lo | 1/100 | 1390 | 1360 | 1345 | 1260 | 1010 | 750 | 500 1970

S [1/50 | 660 650 | 6845 | 620 1130

LEVEL = ABOVE 1500 = 1015 ] 885 1500

% S /500 ABOVE 1500 =~ 985 | 610 | 565 ~DO-

= 2 § 1/200 f————— ABOVE 1500 ————={ 1375 | 900 | 580 | 355 | 325 ~DO-

A 5| T [1/150 m——— ABOVE 1500 ——=| 1470 | 1105 | 720 | 460 | 275 | 250 ~DO-

O [ 1/100 | 1455 | 1420 | 1380 | 1285 | 1035 | 780 | 500 | 315| 175 | 160 ~DO-

1/50 | 705 | 695 | 685 | 640 | 515 | 375| 225| 125| 50| 40 1155

L.K.MISRA

R.C.AGARWAL
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WCM2

CONT. RAIL P.S. 2810
CO-CO TYPEWCM- 2, CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Co_Co TYPE WCM2 CLASS ELECTRIC LOCOMOTIVES
1676 mm Gauge

Twelve locos of this type were supplied by English Electric Company for 3000 VDC
traction and were put into service in the year 1957. These are designed for mixed traffic
operation. The continuous rail hourse power is 2810 P.S. at 61.7 Km/hr.

The locomotive is powered by six axle hung, nose suspended, forced ventilated type
D.C. traction motors. Speed control is achieved by grouping the motors in three different
combinations and by weak fielding the motors.

provided.

Compredded air brake for the locomotive and vacuum brake for the trains are

WCM2

CONTRACT SUILDER YEAR PUT [. R. LOCO PARTICULAR | AS MADE TOTAL NOS. SEMARKS
NUMBER DATE ON LINE NUMBERS SPEC. NO. DRG. SET ORDERED
/1205/5955/55 1.02.56/ —ECOLTD.& 1957 20175-20186 R.D.5.0. EM (WCM2) 12
CULCAN FOUNDRY L9—1954 2

Page 256 of 304



CLASS TYPE CONTRACT BUILDER YEAR PUT |.R.LOCO PARTICULAR | AS MADE | TOTAL NO
NUMBER DATE ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
_ EECO. LTD. & 1961 20073 — 20075 EM2 12
WCM2 Co-Co |R2/1205/5.955/55| 21.2.56 |\ » )eaN FOUNDRY
—— MAIN PARTICULARS OF LOCO WCM2
SYSTEM OF CURRENT — DG ja et o MOTOR AUXILIARIES PROTECTIVE DEVICES
LINE VOLTAGE — 3000 - E.E.CO. LTD. AUXILIARIES
WEIGHT IN WO, — 1128t TYPE - EE 531A HEAD LIGHT —2 NOS, 250W, 110V DEADMAN CONTROL-  NO
ADHESIVE WEIGHT — 112.8t  NUMBER - 6 BATTERY — NI-FE, 72CELLS  SULP CONTROL— NO
18.80t  INSULATION — ARM FIELD 110V,40AH(5HR. RATE)  MAIN O/L RELAY—  YES
MAX. AXLE LOAD
MIN. AXLE LOAD — 18.50t B B AUX. GEN. — MOTOR O/L RELAY— YES
1 HR. RATING:— SUSPENSION — 2NOS,21KW,110V,191A,1245RPM O /V RELAY —
PS. - 3090 AXLE HUNG NOSE SUSPENDED M. G. MOTOR — NO CURRENT RELAY— YES
TE- 14000Kg ~ VENTILATION - FORCED 2NOS,50HP,2900V,16.4A,1245RPM  EARTH FAULT
B 59 5kmpn ~ WT. COMPLETE — 3445 Kg 3
ol U HR RATNG FF— COMPRESSOR (2):- RELAT "o
CONTINUOUS RATING — N WESTING HOUSE ~ OVER SPEED TRIP NO
5 — 2810 520 HP,1450 V,286A,1127 RPM  MAKE — LOW PR.GOV.— YES
TE — 12500kg  CONTINUOQUS RATING F.F.— TYPE — pve — 52 VAC CON. GO\/.* YES
SPEED — 61.7kmph 475HP, 1450V,260A,1165RPM CAPACITY— 1246Lt/MIN,7.03KG/CM BRAKE CYL C/0
MAX. TE. — 31298kg(25 Ad) TEMP. RISE — ARM  FIELD MOTOR - 2 NOS, TTHP. VALVE - VES
MAX. SPEED — 120.5kmph (By Resistance 120°C 130°C 110V, 75A, 1610RPM EAV. NO
WHEEL DIA — NEW 1092 mm oo RESISTANCE:—  (110°C) EXHAUSTER (2) :- A
FULL WORN 1016 mm ' o~ TYPE - 180 RE
BOGIE MAIN POLE 0.02832 I 5660L/min
DRIVE ARGT — GEAR PINION  |NTER POLE ot -
DESIGN — 3AXLE, FABRICATED 0.02818 MOTOR — INOS, 6.5HP
FRAME, SWING BOLSTER WITH 110V, 55A, T000RPM
EQUALIZER BEAMS. I\AAIARINGAP%[E . BLOWER (2):—
BRAKES MM cAPACITY - 212m? /min
000 = AR, HAND  INTERPOLE 5 mm  \OTOR — M.G.BLOWER SET
NO. OF HOLDERS - 4 PRESSURISING FAN 2 :—
%Ni%ﬂy%oxgs 04  BRUSH PER HOLDER — 3 CAPACITY —
: - - 38%13%54  MOTOR —(1hr) 2NOS,1.27HP,
CAPACITY EACH — 635 Kg B~ éﬁgﬁ? s 3y 12t SO0
CONTROLS - SINGLE UNIT : o
LONIROLS = MOTOR GROUPING:—
PANTOGRAPH — .S 1—3_9_5_4_§
Uiigi cECo S 1-3-2; 5-4-6
TYPE — PNL6-BI o - =35 270:4-6
GEAR RATIO — 1:3.87(16:62)
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WCM2
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TRACTIVE EFFORT-SPEED CURVE

WCM2
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Dt

14.12.93

L.K.MISRA

R.C.AGARWAL

HAULAGE CAPACITY OF WCM 2 LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )

G.R. 1:3.875 (16:62)

T.M. EES31TA

WCM 2

SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

w |LEVEL |g88¢F 5725 4350 | 3320 | 2490 ROyt

S | 1/500 3125 2800 2400 {1937 | 1510 4720

W | = |1/200 | 1665 1550 1425 | 1175 | 950 2470
S | = [1/150 | 1325 1250 1185 | 950 | 760 1900
& | £ [1/100 | 900 875 825 | 700 | 550 1390
O < [1/50 | 440 870
é < [LEVEL | 5630 5630 5630 | 5300 | 4100 5630
3 % 1/500 | 3575 3300 2975 | 2500 | 2000 3960
= |1/200 | 1800 1725 1600 | 1350 | 1120 2710

= |1/150 [ 1400 1350 1275|1100 | 890 2320

w | 1/100 | 950 925 880 | 750 | 625 1775

S [1/50 | 450 1015

LEVEL = ABOVE 1500 = 1290 | 885 1260

@ S [1/500 ABOVE 1500 = 1190 | 790 | 550 -DO-
=2 § 1/200 m——— ABOVE 1500 ———={1310 [ 1080 | 715 | 475 | 330 ~DO-
Q| T [1/150 | 1450 1350 1245 (1050 | 870 | 575 | 355| 260 ~DO-
X o |1/100 | 985 930 875| 740 | 615| 400 | 260 | 170 -DO-
1/50 | 465 450 430| 360 | 295| 180| 100 | 50 1040
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WCMS3

CONT. RAIL P.S. 2460
CO-CO TYPE WCM 3. CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Co_Co TYPE WCM3 CLASS ELECTRIC LOCOMOTIVES
1676 mm Gauge

Three locomotives of this type were supplied by M/s Hitachi (Japan) for 3000 VDC traction
and were put into service in Calcutta area in 1938. These locomotives are designed for a

mixid traffic operation. The continuous rail horse power is 2460 P.S. at 65.0 km/hr.*

Three locomotives have subsequently been converted to 1500 VDC for working in Bombay
ares. The continuous rail horse power of the converted locomotive is 2460 P.S. at 65 km/h.

The locomotive is powered by six axle hung, nose suspended force ventilated type D.C.

traction motors. Speed control is achieved by grouping the motors in three different

combinations and by wead fielding the motors.

Compressed air brake for the locomotive and vacuum brake for the trains are provided.

WCMS

CONTRACT YEAR PUT l. R. LOCO PARTICULAR | AS MADE TOTAL NOS. SEVARKS
NUMBER DATE BUILDER ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
55/459/18RE=109 |15.12.95|  HITACHI 1958 20073-20075 FEQD'§§O5'4 % (Wem3) 3
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CLASS VPE CONTRACT BUILDER YEAR PUT |.R.LOCO PARTICULAR | AS MADE | TOTAL NO
NUMBER DATE ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
WCM3 Co—Co HITACH| 1961 20073 — 20075 EM3 3
—— MAIN PARTICULARS OF LOCO WCM3
SEERAL TRACTION MOTORS
E&SETE%L%;GE%RENT DG ke - HITACHI AUXILIARIES PROTECTIVE DEVICES
WEIGHT IN W.O. — T3 TYPE — HS—373_AR—16 HEAD LIGHT —2 NOS, 250W, 110V DEADMAN CONTROL— NO
ADHESIVE WEIGHT — 113t NUMBER — 6 BATTERY — ALKALINE, 76CELLS, SLIP CONTROL— YES
MAX. AXLE LOAD 19.11¢ INSULATION — ARM FIELD 100AH, (10HR.RATE) MAIN O/L RELAY—  YES
MIN. AXLE LOAD — 18.91t AUX. GEN. — 2 Nos. MOTOR O/L RELAY— YES
1 HR. RATING:— SUSPENSION — 14.5KW, 110V, 132A, 1400RPM 0/V RELAY — VES
3 3610 AXLE HUNG NOSE SUSPENDED B B
P.S. M. G. MOTOR 2 Nos. NO CURRENT RELAY-YES
TE- 16900kg ~ VENTILATION - FORCED 48.3HP, 1400V, 25.7A, 1400RPM EARTH FAULT
SPEED -~ 57.6kmph T, BOWIEIE COMPRESSOR (2): RELAY —
CONTINUOUS RATING — 1 HR RATING F.F.— - WESTING. HOUSE OVER SPEED TRIP  NO
PS — 2460 B600HP, 1450V, 330A, 800RPM MAKE OW PR.GOV.—
TE _ 10220kg  CONTINUOUS RATING F.F.— TYPE — DVC — 3 .COV.
o % _ W246L/M|N 7K / 2 VAC.CON.GOV.—
SPEED — % 65.0knph  420HP, 1450V, 231A, 927RPM CAPACITY . /.Kg/em BRAKE CYL C,/0
VAX. TE — 28200kg(25%Ad)  TEMP. RISE — ARM FIELD MOTOR — 2 NOS, AL
MAX. SPEED — 120.7kmph (By Resistance )WZO °C 130 °C 110V, 75A, 1610RPM EAV —
B NEW 1200mm - EXHAUSTER (2) :— AN
WHEEL DIA COIL RESISTANCE:
HALF WORN 1182 mm ~ MAKE - NORTHY BOYCE
ARMATURE 0.0627
) FULL WORN 1144 mm ~  TYPE - 180RE
BOGIE MAIN POLE 0.0585 5660L/min
DRIVE ARGT — GEAR PINION |NTER POLE 0.0320 - CAPACITY — \
DESIGN —  JAXLE, CAST STEEL MOTOR — 2NOS
FRAME, SWING BOLSTER WITH 6.5HP, H(Og, 55A, 1000RPM
EQUALIZER BEAMS. - BLOWER (2):—
BRAKES mENRPPoOLLEE 9omMm  capaciTy - 375m> /min
LOCO — AR, HAND , imm  \OTOR (M.G.BLOWER SET)
e VACUUM  BRUSHES :—
NO. OF HOLDERS - 4
%N%%Ii\lcéoxgs 54  BRUSH PER HOLDER — 2
CAPACITY EACH — SIZE (L) = STXTI9EBSS
CONTROLS - SINGLE UNIT MIN. HEIGHT—
LUNTROLS = MOTOR GROUPING:—
PANTOGRAPH = ) S _ 1—4-2 3-6-5
NOS - SP — 1-4, 3-6, 5-2
MAKE — P — 1,3,4,6,2,5
TYPE — GEAR RATIO — 1:3.18(16:51)
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WCM 3
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Dt

14.12.93

L.K.MISRA

R.CAGARWAL

HAULAGE CAPACITY OF

( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.19 (16:51) T.M. HS=373—-AR-16

WCM 3 LOCOMOTIVE

WCM 3

TONNES AT KMPH ( TANGENT TRACK )

SERVICE D START
GRADE 0 T30 [ 40 [ 50 [ 60 | 70 | 80 | 90 ] 100 | 110 | 120
« |LEVEL |5950 4720 3580 | 2840 | 2130 ABoYE
S | 1/500 | 2575 2300 1980 | 1670 | 1100 4720
L, | = [1/200 | 1360 1275 1155 [ 1000 | 800 2470
[
S | & |1/150 | 1060 1000 925 | 805 | 650 1900
o2 | £ |1/100 | 725 700 655 | 575 | 460 1390
w
< |[1/50 | 335 870
< |LEVEL |5630 5630 5480 | 4550 | 3510 5630
o
2 = |1/500 | 3000 2750 2460 | 2150 | 1730 3960
= |1/200 | 1475 1400 1310 | 1160 | 950 2710
= |1/150 | 1125 1080 1025 | 910 | 750 2320
L | 1/100 | 755 730 700 | 625 | 510 1775
S [1/50 | 345 1015
LEVEL = ABOVE 1500 1480 [ 1010 1200
o | S 11/500 = ABOVE 1500 1230 | 915 | 635 ~DO-
(&)
= S | 1/200 | 489 1405 1270 | 1125 | 915 | 744 | 555| 385 -DO-
v o : 1/150 | 1185 1100 1010 | 901 | 735| 595 | 445| 305 -DO-
= 0 o |1/100 | 795 755 705 | 630 | 515| 415| 310| 205 -DO-
1/50 | 365 350 335| 300| 240| 190 | 130| 70 1050
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WCM4

CONT. RAIL P.S. 3200
CO-COTYPEWCM 4 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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WCM 4

Co_Co TYPE WCM4 CLASS ELECTRIC LOCOMOTIVES
1676 mm Gauge

Seven of these locos were ordered on Hitachi ( Japan ) and were put into service in
1961. These locos are built for mixed traffic operation. The ocntinous rail horse power
is 3200 P.S. at 47.5 km/hr.

The locomotive is powered by six axle hung, nose suspended, forced ventilated
type D.C. traction motors. Speed control is achieved by grouping the motors in three

different combinations and by weak fielding the motors.

Compressed air brake for the locomotive and vacuum brake for the traias are
provided. In addition the locomotive is provided with regenrative braking.

PROCUREMENT PARTICULARS

CONTRACT YEAR PUT . R. LOCO PARTICULAR | AS MADE TOTAL NOS. SELARKS
NUMBER OATE BUILDER ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
59/459/1/RS(F) |18.4.59 |  HITACHI 1961 20076-20082 E&?boj . WCM4 7
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CONTRACT YEAR PUT .R.LOCO PARTICULAR | AS MADE | TOTAL NO
CLASS TYPE BUILDER
NUMBER DATE ON LINE NUMBERS SPEC. NO. DRG. SET | ORDERED
WCM4 Co—Co |59/459/1/RS(F)18—4-59 HITACHI 1961 20076-20082 Ei?@%’%@ WCM4 7
— MAIN PARTICULARS OF LOCO WCMA4
SEELRAL TRACTION MOTORS
S o D g IRRENT = DS MakE - HITACH] AUXILIARIES PROTECTIVE DEVICES
WEIGHT IN W.O. 19500t  TYPE — HS—373_BR HEAD LIGHT —2 NOS, 250W, 110V DEADMAN CONTROL— NO
ADHESIVE WEIGHT — 125.00t  NUMBER — 6 BATTERY —  ALKALINE, 76 CELLS, SLIP CONTROL- YES
MAX  AXLE LOAD 20.83t INSULATION — ARM FIELD 110V, 60AH, (7HR. RATE) MAIN O/ RELAY— YES
MIN. AXLE LOAD — 2018t < SpPENSION — 3 AUX. GEN. — 1 NO. MOTOR O/L RELAY— YES
1 HR. RATING:— 6KW, 110V, 54.5A, 1800RPM.  0/V RELAY —
AXLE HUNG NOSE SUSPENDED TES
PS. — 4000 M. G. EXC. SET MOTOR — NO CURRENT RELAY— NO
TE— 25300kg ~ VENTILATION — FORCED 10.1HP, 1400 V, 6.8 A, 1800 RPM. EARTH FAULT
N WT. COMPLETE — 4500kg 8 NO
CONTINUOUS RATING — 1_HR RATING F.F.— Nyt TWESTING HOUse  OVER SPEED TRIP NO
oS _ 3099 675 HP, 700V, 765A, 850RPM oW PRCOY. e
TE _ 18700kg CONTINUOUS RATING F.F.— TYPE — . AN AP =
SPEED — 47 Bkmph 550 HP, 700V, 620A, 940RPM CAPACITY — 1076L/min, 7Kg/Cm BRAKE OV C/o
MAX. T.E. —  31250kg(25% Ad) TEMP. RISE — ARM FIELD 243 rpm VALVE — VES
MAX. SPEED — 120.5 Kmph (By Resistance ) 120°C 130°C MOTOR - 2 NOS, FAV — YES
WHEEL DIA — NEW 1990 . 8.72 HP 1500V, 4.65A, 1200RPM
MM COIL RESISTANCE:— (AT 110°C)
Half WORN 1182 mm EXHAUSTER (2) :—
BOGIE Full worn 1144 mm ARMATURE — 0.0143-0-
BOGIE a o_ MAKE — NORTHY BOYCE
MAIN POLE 0.0136—0
DRIVE ARGT — GEAR PINION  |NTERPOLE — 0.00752—0— TYPE — 180 RE
DESIGN %AXL%W‘FNASR\BCOALTSETDERFRQNTE AR CAP: CAPACITY — 5660L/min
EQUAUZER BEAMS. MAIN POLE W2 mm MOTOR — 2/\/08., WW.4/6.0HP,
BRAKES INTERPOLE 15 mm 1400V, 7.5/5.1A, 1700/1000RPM
LOCO — AR, HAND, REGEN  BRUSHES :— BLOWER (2):-
TRAIN — VACUUM NO. OF HOLDERS - 4 capaCITY — 360°m/min
SANDING " BRUSH PER HOLDER — 3 MOTOR — 2 NOS.
NO. OF BOXES - SIZE (LxWxH) —50.8x19.05x63.5mm 34 9HP,1400V.22A, 1800RPM.
CAPACITY EACH — MIN. HEIGHT— 35.6mm 1NO
~ : EXC.GEN.— (1h :
PANTOGRAPH — . s 75KW, 50V,1500A,1800RPM.
NOS — 2 sp - 1—4-2 3-g-5 EXC. GEN. MOTOR — (1hr) 1NO.
MAKE — P — 1—4, 2-5, 3-6 120.7HP, 1500V, 73A, 1800RPM.
TYPE — KP=120 " GEAR RATIO — 1:4.56 (16:73)
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WCM 4
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REGENERATIVE BRAKING CURVE

KMPH

\
)
J

JPEEL
)

e
|
]

PARA| LEL

MOTOR CURRENT —

AMPS

BRAKING

EFFORT — KG

/ \ \\\
P — T N =1,
SERIES PARAULEL r ~_ \
— 40 \\\\ [ A
_— — T T T T o T < |
800 60C 400 200 0 10000 20000 300C

yOO00)
JUUUU

Page 275 of 304




HAULAGE CAPACITY OF WCM 4 LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )

G.R. 1:3.56 (16:73)

T.M. HS-373-BR

WCM 4

Dt

13.12.93

SERVICE | GRADE TONNES AT KMPH ( TANGENT TRACK ) START
20 | 30 | 40 [ 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

© |LEVEL |=—— ABOVE 6000 —= 5210 | 3790 | 2410 i

S | 1/500 | 4800 [4570 | 4300 [ 3725 | 2900 [ 2225 | 1480 5590

W | = [1/200 2550 | 2480 [ 2400 | 2130 [ 1700 | 1340 | 910 2920
© | & [1/150 [2010 [1970 [ 1910 [ 1710 [1360 [ 1090 | 740 2260
| £ [1/100 [1415 [1400 [ 1360 | 1230 | 990 | 790 | 525 1540
“ | < 1/50 | 700 | 695 690 | 625| 500 965
= [LEVEL |—————— ABOVE 6000 ————=] 3960 6240
§ = 11/500 |=—— ABOVE 4390 ——~1 3600 [ 2875 [ 1950 4390
= |1/200 |2750 | 2700 | 2620 | 2380 | 1920 | 1550 | 1075 3020

= [1/150 2150 | 2100 [2050 | 1870 | 1500 [ 1240 | 850 2570

[ 1/100 [ 1490 | 1450 | 1430 [ 1300 | 1050 | 850 | 590 1965

S [1/50 | 720] 710] 700] 650 510 1125

LEVEL ABOVE 1500 1070 | 580 1800

S| S [1/500 ABOVE 1500 1060 | 650 | 350 ~DO-
=2 é 1/200 =——— ABOVE 1500 ——={ 1000 | 630 | 380 | 190 —DO-
o)~ ]1/150 ABOVE 1500 ——=] 1470 | 1210 | 800 | 500 | 300 | 140 ~DO-
= S [1/100 =asovE 1500=] 1470 [ 1280 [ 1035 | 860 | 560 | 340 190] 75 —DO-
1/50 | 750| 740|730 | 640| 510 420] 260| 140| 60 1160

D |LK.MISRA

C [R.CAGARWAL
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WCM5

CONT. RAIL P.S. 3170
CO-CO TYPE WCM5 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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Co_Co TYPE WCM5 CLASS ELECTRIC LOCOMOTIVE
1676 mm Gauge

Twenty—one locomotives of this type were built by Chittaranjan Locomotive Works
of the design of R.D.S.0. and were put into service in 1961. These locos are built

for mixed traffic operation. The continuous rail horse power is 3170 p.s.at 48.3 km/hr.

The locomotive is powered by six axle hung, nose suspended; forced ventilated
type D.C. traction motors. Speed control is achieved by grouping the motors in three

different combination and by weak fielding the motors.

Vaccu, brakes for both locomotive and trains are provided. In addition,
the locomotive is provided with Regenerative Braking.

PROCUREMENT PARTICULARS

WCM 5

CONTRACT YEAR PUT I, R. LOCO PARTICULAR | AS MADE TOTAL NOS. SEVARKS
DATE UILDER ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
R.D.S.0.
C.L.W. 1961 2008320092 10
FL-103.56 WEMS
C.L.W. 11
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CONTRACT YEAR PUT .R.LOCO PARTICULAR | AS MADE | TOTAL NO
CLASS | TYPE NUVBER DATE SUILDER ON LINE NUMBERS | SPEC. NO. | DRG. SET | ORDERED
_ 1961 20083-20092 R.D.S.0. WCM5 10
WCM5 Co—Co C.LW. S50
—— MAIN PARTICULARS OF LOCO WCM5
DENERAL TRACTION MOTORS
S O EURRENT = D ake - HITACHI AUXILIARIES PROTECTIVE DEVICES
WEIGHT IN W.0. — 124 0t TYPE — HS—373—BR HEAD LIGHT =2 NOS, 250W, 110V DEADMAN CONTROL— N
ADHESIVE WEIGHT — 124 .0t NUMBER - 6 BATTERY — ALKALINE, 76 CELLS, SLIP CONTROL— Y
MAX. AXLE LOAD INSULATION — ARM FIELD 110V, BOAH, (7HR. RATE) MAIN O/L RELAY— Y
MIN. AXLE LOAD — F F AUX. GEN. — 1 NO. MOTOR O/L RELAY— Y
1 HR. RATING:— SUSPENSION. = 6KW, 110V, 54.5A, 1800RPM. 0/V RELAY — v
PS. - 3700 AALE HUNG NOSE SUSPENDED M. G. EXC. SET MOTOR — NO CURRENT RELAY—N
T.E— 21772kq  VENTILATION — FORCED 10.1HP, 1400 V, 6.8 A, 1800 RPM.  EARTH FAULT
SPEED — 45.9kmph  WT- COMPLETE — 4500kg COMPRESSOR (2):— RELAY — N
CONTINUOUS RATING — 1 HR RATING F.F.— - CWESTING. HOUSE OVER SPEED TRIP N
PS 3170 675 HP, 700V, 765A, 850RPM MAKE LOW PR.GOV.—
TE 17690kg CONTINUOUS RATING F.F.— TYPE — CM38 VAC.CON.GOV.— j
B 48 3kmph 950 HP, 700V, 620A, 940RPM CAPACITY — 1076L/MIN, 7KG/CM : : :
SPEED 3kmp i BRAKE CYL C/0
x TEMP. RISE — ARM FIELD MOTOR 2 NOS, 8.72 HP.
MAX. T.E. 31000kg(25% Ad) , R R P VALVE — v
MAX  SPEED — (By Resistance ) 120 C 130 C » HO0R, B
' FXHAUSTER (2) :— . i
WHEEL DIA — NEW 1220 mm COIL RESISTANCE:— ~
MAKE — NORTHY BOYCE
HALF WORN 1182 mm  ARMATURE — 0.01979 ohm 180 RE
BOGIE FULL WORN 1144 mm -~ TYPE — :
DRIVE ARGT — GEAR PINION  INTERPOLE — 0.007276 ohm ONOS.. 11.4/6.04P
DESIGN— 3AXLE FABRICATED FRAME 4o suo. MOTOR — , 11.4/6.01HP,
SWING BOLSTER WITH - 1400V, 7.5/5.1A, 1700/1000RPM
EQUALIZER BEAMS. MAIN POLE 7.5 mm o BLOWER (2):-
BRAKES NTERPOLE. CAPACITY — 360 m/min
LOCO — VACUUM, HAND, REGEN ~ DRUSHES == MOTOR - 2 NOS.
TRAIN — NO. OF HOLDERS — 4 34.9HP,1400V,22A, 1800RPM.
SANDING BRUSH PER HOLDER — 3
NO. OF BOXES - 16 EXC.GEN.— (1hr) INO.
CAPACITY EACH — a“ZNE &EX&TH) - 4422”%54 75KW, 50V,1500A,1800RPM.
. - mm
CONTROLS. = SINGLE UNIT \10TOR GROUPING: - EXC. GEN. MOTOR — (1hr) 1NO.
PANTOGRAPH — S — 1-3-2-4—6-5  120.7HP, 1500V, 73A, 1800RPM.
NOS — 2 Sp - 1-3-2-4-6-5
MAKE — FAVELEY 5 _ -3 2-5 4-6
TYPE - AM28 B B GEAR RATIO —  1:4.69 (16:59)
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WCM 5

REGENERATIVE BRAKING CURVE
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HAULAGE CAPACITY OF WCM 5 LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )
G.R. 1:3.69 (16:59) T.M. EE514/2C

WCM 5

TONNES AT KMPH ( TANGENT TRACK )

13.12.93

SERVICE GRADE 755 | 30 | 40 | 50 | 60 | 70 | 80 | 90 [ 100 | 110 | 120 S IART
© |LEVEL |- ABOVE 6000 —={ 5060 | 3380 | 2100 S

S | 1/500 |4550 | 4325 [ 4070 | 3640 | 2800 | 1980 | 1290 5600

w | = [1/200 | 2430 | 2350 | 2275 | 2100 | 1650 | 1190 | 775 2930
© | L3 |1/150 | 1910|1870 | 1810 | 1675 | 1330 | 960 | 630 2270
o | £ [1/100 1325|1300 [ 1275 [ 1190 | 940 | 680 1550
“ 4 11750 | 650 640 B30 600 970
5 |LEVEL |———— ABOVE 6250 ———= 5400 | 3460 6250
S i‘/ 1/500 | 4400 | 4400 | 4400 | 4400 | 3500 | 2550 | 1700 4400
= |1/200 |2620 | 2550 | 2500 | 2340 | 1870 | 1380 | 925 3025

= | 1/150 | 2040 [ 2000 | 1950 | 1840 | 1480 | 1100 | 730 2580

. | 1/100 | 1390 1360 [ 1345 [1260 | 1010 | 750 | 500 1970

1/5 660 | 650 | 645 | 620 1130

LEVEL = ABOVE 1500 = 1015 | 880 B

% S /500 = ABOVE 1500 = 985 | 610 | 545 —DO-
= 2 § 1/200 = ABOVE 1500 ——={ 1375 | 900 | 580 | 355| 325 —DO-
Qe T [1/150 m—— ABOVE 1500 ——=| 1470 | 1105 | 720 | 460 | 275 250 ~DO-
S O [1/100 | 1455 [1420 [ 1380 [ 1285 [ 1035 | 780 | 500 | 315] 175] 160 ~DO-
1/50 | 705| 695| 685 | 640 | 515| 375| 225| 125| 50| 40 1155

L.K.MISRA

R.CAGARWAL
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WCMB6
CONT. RAIL P.S. 4600

CO-CO TYPE WCM6 CLASS ELECTRIC LOCOMOTIVE
1676 mm GAUGE
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WCM6E
Co_Co TYPE WCM—6 (SIMPLIFIED) CLASS ELECTRIC LOCOMOTIVES
1676 mm Gauge

Two locomotives of this prototype were ordered on Chittaranjan Locomotive works to the
design of R.D.S.0. First prototype locomotive put in service in March “1996. The

continuous rail horse power of the locomotive is 4600 P.S.at 63.5 km/h.

The typical feature of this locomotive is static converter imported from Siemens/Germany
of 180 KVA capacity, and underslung compressor. The locomotive has ac auxiliaries.

The locomotive is power by six axle hung, high adhesion bogies with unidirectional, nose
suspended forced ventilated type dc traction motors of Hitachi type HS:15250A to achieve high T.T.

Speed control is achieved by grouping the motors in three different combination and by field
weakening the motors.

This can be used for a multiple unit operation to a maximum of three units.

Compressed air brake for the locomotive and vaccum brake for the train are provided.

PROCUREMENT PARTICULARS

CONTRACT TEAR PUT | R. LOCO PARTICULAR | AS MADE TOTAL NOS. CEVARKS
NUMBER OATE BUILDER ON LINE NUMBERS SPEC. NO. | DRG. SET | ORDERED
1996 E.17/14(R=2) WCM6 2
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CONTRACT YEAR PUT I.R.LOCO PARTICULAR | AS MADE | TOTAL NO
CLASS | TYPE NUMBER DATE BUILDER ON' LINE NUMBERS | SPEC. NO. | DRG. SET | ORDERED
WCM5 Co—Co RDSO/LKO
—— MAIN PARTICULARS OF LOCO WCM6
2ENLRAL PANTOGRAPH o
SYSTEM OF CURRENT — do NUMBERS — 2 MOTOR GROUPING
LINE VOLTAGE — 1500 MAKE — FAIVELEY S 1-2-3  4-5-6
WEIGHT IN W.0. — 120.00t TYPE - AM18B SP 123
ADHESIVE WEIGHT — 120t+2% TRACTION MOTOR 4,5,6
MAX. AXLE LOAD 20t+2% MAKE — HITACH P 1,3
MIN. AXLE LOAD — 20t +2% TYPE — HS—15250A 2-5
HR RATING(SERIES): — NUMBER — 6 GEAR RATIO 6-4 1864
PS. — 4600 INSULATION — ARM  FIELD (3:55)
TFE— 36t C C AUXILIARIES
SPEED — 1 km/h SUSPENSION AXLE HUNG NOSE HEAD LIGHT 2 Nos.350W,32V
CONTINUOUS RATING — °USPENDED BATTERIES LEAD ACID 50CELLS
ps 4600 VENTILATION — FORCED 80m/m 110V, 75 AH
TEo_ o7t WT.COMPLETE - 3650 Kg. (5HR, RATE)
SPEED — 46km /h 1 HR. RATING STATIC CONVERTOR
MAX. T.E. — 39.6t(27% Adh) FE. —  670KW, 750V, 960A, 877RPM RATING — . 180 KVA
MAX. SPEED — 105km /h CONTINUOUS RATING F.E.— %GEAG*E SIEMEN S/GERYANY
WHEEL DIA  (HALF-WORK) 1055 mm B30KW, 750V, 9604, 877RPM ey R
(FULL=WORK) 1016 mm TEMP. RISE — ARM ~ FIELD COMM. -
NEW 1092 mm (By Resistance) 90'C  70C  85°C
BOGIE
ol . COMPRESSOR
COIL RESISTANCE AT 110°C —0.0126 A IMEREOOUR
DRIVE ARGT — GEAR PINION o NUMBER 2
DESIGN — HIGH ADHESIGN BOGIE ARMATURE — MAKE ELGI
] MAIN POLE — 0.0117 ohm TYPE
BRAKES INTERPOLE — 0.0089 ohm CAPACITY — 1000 it/ min
LOCO — AIR,HAND,IRAVB—2 TYPE AR GAP:—
DUAL BRAKE MAIN POLE 6.35 mm
INTERPOLE 10 mm
TRAIN —
SHEET NO.

Page 287 of 304




EXHAUSTER

NUMBER -
MAKE -
TYPE -
CAPACITY —

MOTOR  —

2
SLM

VL—30

7000 |/min
2NOS. , 10/15 HP
385 V, 16/22 A
970/1460 RPM

TRACTION MOTGOR BLOWER

NUMBER -
MAKE —

TYPE -
CAPACITY —

MOTOR  —

2
S.P. INDIA LTD.
MLBR—42, 5—1H
2775 m3/min at
220 mm WG
2NOS. 30 HP, 400V
40A, 2910 RPM

HEAD LIGHT TRANSFORMER

RATING

500VA, 400V/32V
110 Vv, 24V

BLOWER FOR STARTING RESISTANCE

BLOWER Make :
Type :

NUMBER 3

CAPACITY 7m3/sec. at 1350 Pa

MOTOR 24 KW, 415 V, 2580 rpm
32 HP

PROTECTIVE DEVICES

DEAD MAN CONTOL NO

SLIP CONTROL YES

MAIN O/L RELAY NO

MOTOR O/L RELAY YES

0/V RELAY YES

NO CURRENT RELAY YES

EARTH FAULT RELAY YES

OVER SPEED TRIP NO

LOW FR. COV. YES

VAC. CON. GOV. YES

BRAKE CYL C/0

VALVE VES

EAV. YES
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1 2 3 4 6 8 9
SANDING BRUSHES COMPRESSOR(Underslung)
NO. OF BOXES — 16 GRADE  — EG 1065/BG 1165 MOTOR — — 20.5KW, 27.5HP
TYPE - 2 split (Mergenaite) 415V, 43 Arp
CAPACITY EACH — BRUSH PER — 980 RPM
CONTROLS . HOLDER ~ — 0 AUX. COMP. 110V, d.c. blast
e 3 UNE a\ZNE évglxcﬁ{ B oo o
' o e 180 L/min
Br. Weal limit — m block.
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WCM-6
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el

=
1090+ %

4255

1900 1900

13000 PIVOT CRS

1900 OVER BUFFER BEAM

3055
3179

20394
1. TYPE OF SERVICE MIXED TRAFFIC 13.  BRAKE SYSTEM DUAL BRAKE WITH IRAVB—2
2, SUPPLY SYSTEM 1500 V.D.C. SYSTEM WITH TWIN PIPE
3 CLASS OF LOCO WCM 6 FITTED WITH FABRI— 14.  TRACTION MOTER HITACHI TRACTION MOTOR
CATED HIGH ADHESION BOGIE HS—15250A

4, TYPE OF LOCO CO—CO(UNIDIRECTIONAL T.M.) 15, MAX NOs. OF LOCOS CAN 2 NOs.
5. TRACK GAUGE 1676 mm BROAD GAUGE BE PUT IN MULTIPLE OPERATION
6. LENGTH OVER BUFFER 20394 mm 16. TOTAL WIDTH OF LOCO OVER 3179 mm
7. WHEEL BASE 3800 mm CUB HAND RAILS
8. TOTAL H.P. OF LOCO 4600 H.P. 17.  PANTOGRAPH HEIGHT IN 4255 mm

(CONTD RATED) LOCKED DOWN POSITION
9. MAX. TRACTIVE 36.0 TONNES

EFFORT AT START
10.  MAX. OPERATING SPEED 105 KM/HR
11.  TOTAL WEIGHT OF LOCO 120.0 TONNES

WORKING ORDER
12. MAX AXLE LOAD 20.0 TONNES
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1q0%e TOOFEE 55_3p 100%F] TRACTION MOTOR — HS 15250A
| | No. OF MOTOR - 6
CONT. RATING  — 750V, 900A,700V
40 | | \ GEAR RATIO — 64:18 (3.556)

( | | WHEEL DIA ~ 1055 m.m.

|so%F| | |so0mF || sgr s07f WEIGHT OF LOCO. — 120t

\ \ \ / \\W ‘[ \\ — \y 26 [OACHES (1400F) 2 LOFO ON [1/33
0 L A ~Tucs
% . ‘\1‘\ Y \/ \\ ) | I 185pt (BOX) + 3 LOCO ON 1/33
S &ML L JBAL N

go0a | | LT 7 [NADAN /\ _— 185pt (BOX) + 1 [0CO ON 1/90
- /N
E \\\ \\ \\ \ l%/,/ZG QJOACHES (1400t) + 1 [OCO ON 1/90
8 20 \\ L
i 11 T o N LN
5 NIZAW AN NI
= VN A N
= | IVAVA| R NS
< | \ o
[CE N 2350 BOXN ) +1 LOCO ON LEVEL
N 26-COACHES{1400t) + 1 LOCO ON LEVEL
> o~ L — L1850t ( BOX |) + 1 LOCO ON LEVEL
. ~—F— 1 —1
— -

Km/h 0 10 20 30 40 50 60 70 80 90 100 110 120
AMPS. 0O 200 400 600 800 1000 1200 1400 REF— | SCALE:—  NTS. |/-\F'PROVED BY:— FOI?D[').G.

.| 3.9.84

PERFORMANCE CURVES OF WCM6 LOCO

RDSO. ELEC. DTE. GEL-1039
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HAULAGE CAPACITY OF WCM 6 LOCOMOTIVE

( WITHOUT ACCELERATION RESERVE )

G.R. 1:3.56 (18:64)

T.M. HS=15250A

WCM 6

TONNES AT KMPH ( TANGENT TRACK )

Dt

20.12.93

SERVICE | GRADE =75 | 30 | 40 [ 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 START
== | LEVEL ABOVE 6000 5345 | 3755 | 2655 e

S [1/500 | 5005 5005 | 5005 | 5005 | 5005 | 3830 | 2645 | 1930 | 1410 5505

N % 1/200 | 3470 | 3470 | 3470 [ 3470 [ 3010 [ 2105 [ 1470 [1080 | 795 3470
© | = [1/150 | 2955 [2955 [ 2955 [2910 | 2390 | 1675 | 1165 | 855 | 625 2955
o | w 1/100 |2270 2270 | 2240 |2230 [1670 [ 1170 | 810 | 590 | 425 2270
©“ | & [1/50 [1155 1145 [1135 [1030 | 845 580 | 390| 270 185 1315
= |LEVEL [~—————— ABOVE 6000 ———=5630 | 3875 |2700 AnobE
S 321 1/500 |5840 | 5840 | 5840 | 5840 | 5800 | 3970 [ 2715 [ 1965 | 1420 5840
| < [1/200 | 3850 | 3650 | 3850 | 3785 | 3080 | 2150 | 1490 | 1090 | 800 3850
g 1/150 | 3235 | 3235 | 3235 [ 2975 [ 2435 [1700 [1180 | 865 | 630 3235

o | 1/100 |2350 | 2315 [ 2280 | 2065 | 1695 | 1180 | 815 | 595 | 430 0465

S [1/50 [1165 [1155 | 1145 [1040 | 850 | 580 | 390 | 270 | 185 1435

LEVEL ABOVE 1500 e

@ 'S [1/500 ABOVE 1500 1120 —DO-
=z 2 § 1/200 f=——— ABOVE 1500 —— {1385 | 950 | 690 —DO-
» 2| | 1/150 =————— ABOVE 1500 —————= 1060 | 770 | 555 —DO-
L O | 1/100 =———— ABOVE 1500 ———== 1100 | 755 | 545 | 390 ~DO—
1/50 1155 [1135 | 1120 [1015 | 825| 560 | 375| 260 | 175 1435

L.K.MISRA

C R.C.AGARWAL
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25 KV AC
ELECTRIC LOCOMOTIVES (M.G.)

9 2192 aEee @
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YAM1

CONT. RAIL P.S. 1620
B-B TYPE YAM 1 ELECTRIC LOCOMOTIVE
1000 mm GAUGE
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B-B TYPE YAM1 CLASS ELECTRIC LOCOMOTIVE

1000 mm Gauge

Eighteen of these locos were ordered on Mitsubishi (Japan) and the first of

these has been put into service in 1965. The locos are built for mixed traffic

operation. The continuous rail horse—power is 1620 p.s. at 345 km/hr.

The locomotive is powered by two bogie mounted forced ventilated type DC

traction motors permanently grouped in parallel. The speed control is achieved

by a LT tap changer provided on the transformer secondary.

into DC.

These lacomotives utilise silicon rectifier for conversion of AC power

Compressed air brakes for the loco and vacuum brake for the trains are provided,

PROCUREMENT

PARTICULARS

YAM1

Contracts

Number

Date

BUILDER

Year put

in line

[, R. Loco
Numbers

Particular
Spec. No.

As Maode
drawing set

Total No,
Ordered.

Remarks

RE/RS/37/1/6EN/1

2.3.63

Mitsubishi

1965

21904-21923

EL.141.61R

YAM1

18+2
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IGENERAL
SYSTEM OF CURRENT — A.C.
LINE VOLTACE — 25000V
WEIGHT IN W.0. — 52t
ADHESIVE WEIGH — 52t
MAX. AXLE LOAD 13t
MIN. AXLE LOAD —
1 HR. RATING:—
P.S. - 1740
T.E— 13600kg
SPEED — 33.8km/h
CONTINUOUS RATING—
P.S. - 1630
TE — 12500kg
SPEED — 34.5kmph
MAX. T.E. — 19500kg
MAX. SPEED — 80kmph
WHEEL DIA — NEW 865 mm
HALF WORN 830 mm
BOGIE FULL WORN 795 mm
DRIVE ARGT. INTERNAL—
EXTERNAL
GEAR COUPLING
TYPE WN,MONOMOTOR
SYSTEM CONSISTING
OF TRANSMISSION
GEAR UNIT AND
BRAKES REDUCTION GEAR UNIT
LOCO — AIR,Hand
TRAIN — VACCUM
SANDING
NO. OF BOXES — 8
CAPACITY EACH — 50 1
PANTOGRAPH —
NOS — 2
MAKE — FAIVELEY
TYPE — AM12
TRANSFORMER
MAKE — MITSUBISHI
TYPE — SHELL SUB
NUMBER — ONE
WT.COMPLETE 3900 kg
COOLING QOlL
KVA: PR. SECONDARY.
1800 1690
TAPS ON L.T.— 25 NOTCHES

MAIN PARTICULARS OF YAM1 LOCO
COIL RESISTANCE:—
ARMATURE — 0.023
MAIN POLE — 0.024
INTERPOLE — 0.0125
AR GAP:—
MAIN POLE 6.5 mm
INTERPOLE 5 mm
VOLTS: H.T. L.T.
22.5KV 2%x1637 BUSHES :—
AMPS H.T. #;55 NO. OF HOLDERS - 6
1.56.7 - =
NEULATION BRUSH PER HOLDER
RECTIFIER SIZE (LxWxH) — 44;;8x55
. mm
MAKE — CECHERON MIN. HEIGHT
TYPE — A268 (EXCITRON) MOTOR GROUPING: —
NUMBERS— 4 P - 1,2
RATING: GEAR RATIO — 1:3.95
CONTINUOUS 510A 1250V AUXILIARIES
THR HEAD LIGHT — 32 V250 W
‘NiﬁﬁﬁmTTENT BATTERY — NI-CD, 72 CELLS
- 60AH, (BHR. RATE)
&i?ETE)N MOTOEEECA¢STHOMAEG ARNG CONVERTER
SIEMENS I;ZENG AV s0as
TYPE — M.G.1420
NUMBER — 5 120 KVA,0.9 PF,380 V,1500 RPM
INSULATION CLASS H WEIGHT 800 kg
AUX.GEN. 2.8BKW,110V,2700RPM
SUSPENSION—  FULLY SUSPENDED
WEIGHT 110 kg
VENTILATION — FORCED AIR
COMPRESSOR (1 SET):—
WT. COMPLETE — 5600 kg UARE CERLIKON
T HR RATING F.F.— TYPE — 2A—115
1120KW, 1250V, 960A CAPACITY — 10001 /min,
CONTINUOUS RATING F.F.— (7KG/CM)
1080KW, 1250V, 920A, 630RPM MOTOR — AC,11HP,380V
TEMP.RISE("C) — ARM  FIELD 15.5A, 2860RPM
e EXHAUSTER (2 SETS) :—
(By Resistance) 120 140 MAKE — OERLIKON
TYPE — 1A480P+153C4 /2

YAM 1

3180/6340 1/

AC,6/12HP, 380V
1460,/2860 RPM
TM.BLOWER (2 SETS):—

CAPACITY —
MOTOR —

CAPACITY— 204m/m,280mmWG
MOTOR — AC,30HP,380V,
AUX.COMP. 28/0RPM
CAPACITY— 70 1/m,7kg/cm
MOTOR— 0.8CV,100V,1500RPM

TRANS.OIL PUMP (1SET)
CAPACITY— 630 1/m,11mm WG
MOTOR— AC,3.8HP,380V,2865RPM
(10420 LOCOS GROUP)
TRANS.OIL COOLER BLOWER(1SET)
CAPACITY— 370 m/m
MOTOR— AC,26KW,380V,36A,
1460RPM
EXCITRON BLOWER (4SETS)
CAPACITY— 56m/m,29mm WG
MOTOR— AC,380V,3.4A,1440RPM
SMOOTHING REACTOR BLOWER

CAPACITY—  75m/m,68mm WG
MOTOR— AC,1.6HP,380V,2850RPM
PROTECTIVE DEVICES
DEADMAN CONTROL— NO
SLIP CONTROL— YES
MAIN O/L RELAY— YES
MOTOR O/L RELAY— YES
0/V RELAY —

NO CURRENT RELAY— NO
EARTH FAULT  RELAY —  vEs
OVER SPEED TRIP NO
LOW PR.GOV.—

VAC.CON.GOV.— NO
BRAKE CYL C/0O VALVE —
EAV. —
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)t. |15.02.91

YAM1

e
N/ —
|

S
Sl @ i
D
(1]
& 7
1T
2851
ITEM NQ. DESCRIPTION
MASTER CONTROLLER
BRAKE VALVE -
SEAT
HAND BRAKE

00N VROl N

SILICON RECTIFIER BOX
10. TAP—CHANGER BOX
11. MAIN TRANSFORMER
12. T.M. BLOWER

13. EXHAUSTERS

14. AR COMPRESSOR
15. BATTERY

16. BRAKE EQUIPMENT BLOCK

17. MAIN RESERVOIR
18, EMERGENCY RESERVOIR

19. MOTOR GENERATOR

20. RESISTOR FOR TRANSFER SWITCH

21. REACTOR FOR COMP. MQOTOR
22. REACTOR FOR EXH. MOTOR

NO. 1 CONTROL CABINET
NO. 2 CONTROL CABINET
NO. 1 CONTROL BLOCK
NO. 2 CONTROL BLOCK

°Q 8% ¢ 29
i B i e 5

i.], s _ Jr (x"nfl“—lr
I =S R
bbo o boobod

SHEET NO. 1/3

Isa

MARCH 69
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TRACTIVE EFFORT—TONNES.
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TRACTIVE EFFORT-SPEED
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HAULAG

E
(
G.

CAPACITY OF YAM
WITHOUT ACCELERATION RESERVE )

R. 1:3.43 (.....)

T.M.

1 LOCOMOTIVE

MB—-3080-A

YAM

1

9]
m
A

\ ¥V

GRADE

TONNES AT KMPH ( TANGENT TRACK )

START

Dt

20.12.93

VICE
20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
SAAA S nan ABOV
o, |LEVEL f=——ABOVE 2000 ——={ 1875 | 1090 280"
=
S | 1/500 [=—ABOVE 2000 —=| 1700 | 1190 | 730 ~DO-
L, | = |1/200 | 1730 | 1660 | 1370 755 | 475 ~DO-
[
L | = | 1/150 | 1390 [ 1340 | 1115 620 1775
o = 1/100 990 | 975 | 810 455 1270
“ | < |1/50 | 515| 508 | 425
) \ / 9] N 9] N 9] N 9] s N s s P A
i — | LEVEL |2430 | 2430 | 2430 | 2430 | 24350 | 1560 2430
Q = e C s e s e s s ~ M aYa¥a Q1N
) & | 1/500 | 1910 | 1910 [ 1910 | 1910 | 1460 | 1000 1910
(@)
78] . - ~ ~A ~A = fEc N
= | 1/200 | 1460 | 1460 | 1460 | 1160 | 850 | 555 1460
] S B - oA o r g an
= 1/150 [ 1100 | 1100 | 1100 | 940 | 680 | 450 1100
cs | 1/100 [ 1010 | 995 | 845 | 670 | 490 900
(&)
2 |1/50 520 | 515 | 440 645
LEVEL pe—— ABOVE 1500 ———— {1250 B84
0= =00 AN/ =NN NE 1 E LA
L % 1/500 m—— ABOVE 1500 —= 1325 | 1000 )15 -DO-
© T - ~ s TR CQr isYa) Ya
= 2| S |1/200 =—ABOVE 1500 —={ 1220 | 760 | 580| 420 —Do—
H= o "BOV : : — : =
Q5| T |1/150 | 1884 | 1490 1220| 980 | 695 | 470| 340 ~DO-
T C aYa! NEN NAN oJNa) cOr NE s I N s
5t Do 1/100 | 1060 | 1040| 860| 690 | 42- 550 240 15350
1/50 535| 530| 455| 350| 210| 160| 110 750

L.K.MISRA

R.C.AGARWAL
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No. 2016/ Elect(TRS)/ 412/ 1

GENERAL MANAGER (ELECT. / OPTG.)

ARG WYHN GOVERNMENT OF INDIA
el HATSRI MINISTRY OF RAILWAYS
(¥eTd 9IS RAILWAY BOARD)

Date:4™ Apr 2016

CR, ER, ECR, ECoR, NR, NCR, SR, SCR, SER, SECR, SWR, WR B WCR
SUB: ELECTRIC LOCO HOLDING TARGET FOR APRIL 2016
S.N. Description [ cR [ ER | ECR| ECoR | NR | NCR| SR | SCR | SER | SECR | WR [ WCR [ Total
1_|Holding as on 01.03.2016 616 | 250 | 391 | 336 | 385 | 416 | 446 | 585 | 593 | 215 | 375 | 594 | 5202
2 |Comm. In March 2016 2 2 4 1 ] 2 4 2 1 1 2 2 23
3a |Condemned in March 2016 o ] 0
3b |Condemned upto March 2016 5 2 1 5 9 15 7 4 3 3 15 68
|4 |Transferred during Month ]
5 |Net Holding as on 01-04-2016 618 250 393 340 386 418 450 587_ 594 216 377 | 596 5225
6a |Accident damaged 1 1 1 2 ] 11 6
6b |Overaged condemnation 2 3 1 B 2 I8
6C |RDSO, TRIALS/MisC, | 7 i 7
| 6d |Locos in GRS B ! 0
6e |Locos in inferior services 6 2 3 3 4 8 |
6 Sum 7 0 3 | 3 | 10 4 3 | o | 2 2 o | 5 | 39
7 |EFFECTIVE ON LINE {5-6) 611 250 390 337 376 414 447 587 592 214 | 377 591 | 5186
| 8a |Major Repair Largel 10% for Conventional locos & 5% for 3-Phase HHP locos
Bb Number . ) 50,1 24.1 32.3 32.4 31.2 41.2 42.4 50.3 ‘J‘J? 18.1 35.0 54.8 | 4673 |
| 8 |Available for use (7- 8b) 561 | 226 |357.8| 305 | 345 | 373 | 405 | 537 | 536 | 196 | 342 | 536 | 4719 |
| 9 |passenger links B 130 | 133 | 74 35 198 | 40 212 125 | 117 33 143 | 141 | 1381 |
10a Availablg_for Freight (8 - 9) 431 93 274 270 - 147 333 193 412 | 419 163 199 395 3328
Minor repair 10% for Conventional / - |
10b 5% for 3-Phase HHP locos 31.0 9.3 209 25.7 14.7 33.1 193 .35‘.1 38.6 13.6 i 19.5 . 3?.8 298.2
10 |Net Freight TARG_ET (10a - 10) 399.9 | 83.7 | 252.6| 244.0 | 132.2 |299.7| 173.4 | 376.0 | 380.7 | 149.3 i 179.5 35_8.4 3029.3
12 |Under Transit / Commissioning B |
ii?itg aioe, | 3570 | 3174, 31705, 30099
WAGS| 5157 31722, e 131720, 31706, | 31707 o
31750, 31753 31711, 31696 | 31709 30093,
31752 I - 2| 31656, (707 U -
) WAG7 [ B
30097,
. 30098 ) ?
30457, ! | 30464, | 30480,
WAP4/WAPS/WAPT 30455 | 30100, | 30459, | 30462
| 30454, i
! 30461, | B
Sum| 4 | 2 0 3 9 3 0 0 3 1 | 4 2 31
13 [Accidt./ Fire damaged locos | | ]
WAMASWAPA/WAPS/WAPY | 122753 |
T T B
WAGS/WAG7/WAGS| 31413 | ! 24637 e | 23457
- Sum| 1 | 0 | 1 0 i | o 0 0 2 0 0 1 6
14 |Loco under condemnation . ! |
21283,] 26000, I 21209
WAGS/WAGT/WAM4/WAR4 2128 'l 26001, 20601 !
6 21213
26012 ]
Sum 0 4] 2 3 0 1 1] 0 0 2 0 0 8
. Locos Commisioned in 2015-16 upto 31.03.2016 (Ex. CLW)
Type of loco ] WAP4 | WAG? | WAP7 | WAP5 | WAGY | Total
Production Programme '15-16' 20 30 | 55 30 145 280
Qut turn in March 2016 4] 0 | 10 1 14 25
Out turn upto March 2016 |30 35 58 17 140 | 280
Commisioned in March 2016 0 0 8 | 0 15 23
Commisioned upto March 2016 39 41 41 a 129 259
Copy to : Sumit Bhatnagar)

PPS/ML, PPS/MT, AM(L), AM(T), AM(Plg.), EDEE (RS}, Sr. EDSE/RDS0
EDTT(M), ED(E&R), EDEE(Dev.), ED (Chg.), DTT(G), EMERGENCY CELL, Elect. Control.
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SHEDWISE / TYPEWISE ELECTRIC LOCO HOLDING AS ON 01-04-2016

. Sanctioned WAGS | WAGS . . . ., | WCMe
RAILWAY SHED | POy | WAMa| waP1 wap4|waps|wap7| V50" | TO D | WAGE WAGY | WAGS| WAGSH | WCAM2| WCAMS | weaGl |\ | TOTAL
BSL 150 14 43 150 20
CENTRAL AQ 175 15 54 | 89 | 53 3
(CSTM) KYN 100 50 1 62 20 53 12 200
(AC+DC *1 48 28
SUM 425 14 0 43 0 15 [ 150 0 0 104 | 90 115 20 53 12 2 618
ASN 100 8 29 68 35 140
EASTERN
(cco) HWH 100 91 19 110
SUM 200 0 91 0 19 | 29 68 0 35 0 0 0 0 0 0 250
EAST MGS 150 }g EKS 113 199
CENTRAL GMO 120 59 77 58 194
(HIP)
SUM 270 18 0 68 0 0 [1] [1] 0 172 | 77 58 [1] 0 0 0 393
WAT 175 10 21 105 11 26 27 200
EAST COAST 3~
(BBS) ANGL 150 140 140
SUM 325 10 0 21 0 0 105 0 11 166 0 27 1] 0 0 0 340
GZB 150 1 31 47 44 78 201
1% 1@ e @
NORTHERN | LDH 150 1 10 157 5 173
) 1= 1*
(NDLS) 1 3y 12 12
SUM 300 2 31 ([ 57 | 44 | 78 1] 0 0 169 0 5 1] 0 0 0 386
NORTH Ms 150 1 117 90 208
CENTRAL CNB 150 3 48 155 4 210
(ALD) -
SUM 300 4 0 48 0 0 0 117 0 245 0 4 0 0 0 0 418
Al 150 8 33 5 89 39 174
SOUTHERN | ED 175 i 118 83 201
(MAS) RPM 100 28 47 75
SUM 425 8 33 (151 O a7 1] 89 0 122 0 0 1] 0 0 0 450
BZA 175 28 43 143 219
SOUTH
CENTRAL LGD 150 40 54 73 42 209
(sC) KZ] 100 159 159
SUM 425 5 0 68 0 54 | 43 [1] 0 302 | 73 42 [1] 0 0 0 587
TATA 120 21 35 85 2 68 211
SOUTH BNDM 175 sz 200 202
EASTERN | pysc 100 31 70 101
(GRC)
SRC 50 30 80
SUM 445 21 0 80 0 0 66 2 0 355 2 68 0 0 0 0 594
SOUTH EAST - -
CENTRAL BIA 175 ]_f 11 13 118 56 216
(BSP) SuM 175 18| 0 | 0 | o 1113 0 | o |118] 0 | 56 0 0 0 | 0 | 216
BRC 150 72 46 38 36 3 200
WESTERN
(cce) BL 100 106 63 177
SUM 250 3 0 72 | 46 0 38 | 142 0 68 0 8 1] 0 0 0 377
TKD 175 18 29 79 29 30 29 214
WEST
centRAL | FT 175 4 /2 9 194
(1ep) NKJ 175 114 74 188
SUM 525 38 0 75 0 29 (178 114 0 103 | 30 29 0 0 0 0 596
GRAND TOTAL 4065 149 | 64 |774| 90 | 253|622 | 532 | 11 | 1959|272 | 412 20 53 12 2 5225
Accidental repair * 1 1 2 1 1 6
Overaged Condemnation ~ 5 3 3
Trials/RDSO/Misc. @ i 3 3 7
GRS s 0
Inferior service #* 12 4 2 18
Effective on line 132 | 63 |770| 87 | 253|621 | 530 | 11 | 1958 | 272 | 411 20 49 12 0 5186
** Shed under commsioning. IR ELECTRIC LOCO FLEET
AC 4113
AC{DC 85
3-Phase
1GBT | 337 | et0 [ 6v0 | 1077
Grand Total 5225
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Overall Dimensions at a Glance

Overall dimension Maxi. Maxi.
Whee . Axle
. Wheel . Horse | Starting | Speed
Traction Class 1 Dia. ) load
arrang. (mm) Power | Tractive | (km/h )
L w H Effort (t) |)
Elec AC WAM1 Not in use
Elec AC WAM?2 Not in use
Elec AC WAGI1 Not in use
Elec AC WAG2 Not in use
Elec AC WAG3 Not in use
Elec AC WAG4 Not in use
WAG5
Elec AC A/B/C Co-Co 1092 19974 | 3055 | 4165 | 3850 33.5 105 19.8
Elec AC WAG5H | Co-Co 1092 19974 | 3055 | 4165 | 3850 37.8 80 21.0
Elec AC WAG6A gz'B"' 1092 | 20600 | 3184 | 4170 | 6280 46.0 100 | 205
Elec AC WAG6B EE-BO- 1140 20600 | 3184 | 4235 | 6050 45.0 100 20.5
Elec AC WAG6C | Co-Co 1140 20600 | 3184 | 4235 | 6050 45.0 100 20.5
Elec AC WAG7 Co-Co 1092 20394 | 3179 | 4185 | 5000 44.0 100 20.5
Elec AC WAG9 Co-Co 1092 20562 | 3152 | 4255 | 6120 46.89 100 20.5
Elec AC WAGI9H | Co-Co 1092 20562 | 3152 | 4255 | 6120 50.97 90 22.0
Elec AC WAM4 Co-Co 1092 19974 | 3055 | 4165 | 3640 33.84 110 18.8
Elec AC WAP1 Co-Co 1092 18794 | 3179 | 4235 | 3800 224 130 18.8
Elec AC WAP3 Co-Co 1092 18794 | 3179 | 4235 | 3800 224 130 18.8
Elec AC WAP4 Co-Co 1092 18794 | 3179 | 4235 | 5050 30.8 140 19.0
Elec AC WAP5 Bo-Bo 1092 18162 | 3144 | 4255 | 5442 26.3 160 19.5
Elec AC WAPG6 Co-Co 1092 18794 | 3179 | 4235 | 5060 30.8 105 19.0
Elec AC WAP7 Co-Co 1092 20562 | 3152 | 4255 | 6120 32.9 130 20.5
4237. | AC5000 | AC-43.65
Elec AC-DC | WCAG1 | Co-Co 1092 20980 | 3050 5 DC1600 | DC-30.0 80 21.3
AC3640 | AC-33.84
Elec AC-DC | WCAM1 | Co-Co 1092 20950 | 3055 | 4162 DC2930 | DC-28.2 105 18.8
AC3640 | AC-33.84
Elec AC-DC | WCAP1 | Co-Co 1092 20950 | 3055 | 4162 DC2930 | DC-28.2 105 18.8
AC4715 | AC-334
Elec AC-DC | WCAM2 | Co-Co 1092 20980 | 3050 | 4230 DC2916 | DC-26.0 120 18.8
4237. | AC5000 | AC-40.2
Elec AC-DC | WCAMS3 | Co-Co 1092 20980 | 3050 5 DC4600 | DC-26.8 105 20.2
Elec DC WCG2* Co-Co 1092 19974 | 3055 | 4238 | 4200 35.6 90 22.0
Elec DC WCM6* | Co-Co 1092 20394 | 3179 | 4255 | 4600 36.0 100 20.0
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Contribution of following officers and staff of Electrical Loco Directorate is
appreciable for the publication of this Electric Loco Data Book in time:-

1. Shri P. K. Saraswat DSE/TM
2. Shri Navratan Sharma SSE/TM
3. Shri R. K. Yadav SSE/SE & AM
4. Shri Sikandar Singh SSE/SEE
5. Shri M. K. Yadav JE/TM
% % %
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