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Chief Electrical Engineer,

e Central Railway, HQs Office, 2™ floor, Parcel Office Bldg., Mumbai-400 001
o East Central Railway, Hajipur (Bihar)-844 101

e Eastern Railway, Fairlie Place, Kolkata — 700 001

e East Coast Railway, Railway Complex, Bhuvneshwar — 751 023

¢ Northern Railway, Baroda House, New Delhi-110 001

e North Central Railway, Allahabad - 211 001

e South East Central Railway, Bilaspur-495 004

¢ South Central Railway, HQs Office, Rail Nilayam, Secunderabad-500 071
¢ South Eastern Railway, Garden Reach, Kolkata- 700 043

¢ Southern Railway, Park Town, Chennai — 600 003

e West Central Railway, HQs Office, Opp. Indira Market, Jabalpur-482 001
o Western Railway, Churchgate, Mumbai — 4000 020

e Chittaranjan Locomotive Works, Chittaranjan- 713 331 (W.B.)

Sub: Modification in three phase electric locomotive provided with MICAS based VCUs

to ensure complete redundancy FLG-1/2, HBB-1/2 and STB-1/2 of processors
cards.

Ref: CLW letter no. C-D&D/T/42 dated 24-03-2017

Initially in the three phases electric locomotives there was no functional redundancy of
input/output signals from either cabs of locomotive. In case failure of any processor or I/O card
of the locomotive, complete Loco get failed. RDSO and CLW studied the problem and finally
RDSO had issued Modification Sheet No. RDS0O/2014/EL/MS/429, Rev-0 dated 26-02-14

to achieve cab redundancy in three phase electric locomotives. The same is being
implemented by zonal railways

To achieve complete redundancy of processors FLG-1/2, HBB-1/2 and STB-1/2, Modification
Sheet no. RDSO/2017/EL/MS/0459, Rev-0 is being issued for implementation in class WAG-
9/WAG-9H Locomotives. The Soft copies of modified drawing are also being sent by email for

better legibility. ,\v\/\
%77

(Suresh Kumar)

Encl: as above For director general /Elect
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Chief Electrical Engineer,

1.0

2.0

Central Railway, HQs Office, 2" floor, Parcel Office Bldg., Mumbai-400 001
East Central Railway, Hajipur (Bihar)-844 101

Eastern Railway, Fairlie Place, Kolkata — 700 001

East Coast Railway, Railway Complex, Bhuvneshwar — 751 023
Northern Railway, Baroda House, New Delhi-110 001

North Central Railway, Allahabad — 211 001

South East Central Railway, Bilaspur-495 004

South Central Railway, HQs Office, Rail Nilayam, Secunderabad-500 071
South Eastern Railway, Garden Reach, Kolkata- 700 043

Southern Railway, Park Town, Chennai — 600 003

West Central Railway, HQs Office, Opp. Indira Market, Jabalpur-482 001
Western Railway, Churchgate, Mumbai — 4000 020

Chittaranjan Locomotive Works, Chittaranjan- 713 331 (W.B.)

MODIFICATION SHEET NO. RDS0/2017/EL/MS/0459, REV-0 DATED 05-05-2017

Title:

Modification in three phase electric locomotive provided with MICAS based VCUs to
ensure complete redundancy FLG-1/2, HBB-1/2 and STB-1/2 of processors cards.

Object:

Initially in the three phases electric locomotives there was no functional redundancy of
input/output signals from either cabs of locomotive. In case failure of any processor or
I/O card of the locomotive, complete Loco get failed. RDSO and CLW studied the
problem and finally RDSO had issued Modification Sheet No. RDS0O/2014/EL/MS/429,
Rev-0 dated 26-02-14 to achieve cab redundancy in three phase electric locomotives.

Further studies led to successful implementation of full redundancy of FLG-1/2, HBB-1/2
and STB-1/2 processors in Loco no. 31769 and dispatched to ELS/AQ in Sep-16. Later
on Loco no. 31791 was also turned out with complete VCU redundancy and dispatched
to ELS/WAT in Dec-16. This MS gives details of implementation of processor
redundancy in WAG-9/WAG-9H class of Locomotives.

Love,



3.0

Existing arrangement with cross references of respective design document:

RDSO has issued Modification sheet No. RDSO/2014/EL/MS/429,Rev-0 dated 26-02-14
for avoiding necessity of cab change in case of failure of processor cards of VCU in
three phase electric locomotive. The same is being implemented by zonal railways.

4.0 Modified arrangement to replace existing arrangement as given above in 3.0:
To achieve complete redundancy of processors FLG-1/2, HBB-1/2 and STB-1/2,
modification in the loco control wiring has been made and provision of two additional
cards URB512 D15 followed by necessary software modification has been done.
Modified software version may be downloaded from CLW website.
5.0 Application to class of locomotives:
WAG-9/WAG-9H three phase electric Locomotives.
6.0 Material required :
i. Cables for as per Annexure-1 for modified wiring
ii. Two Cards URB512 D15
7.0  Material required surplus: Nil
8.0 Reference: CLW letter no. C-D&D/T/42 dated 24-03-2017.
9.0 Modification drawing: Enclosed as Annexure-l|
10.0 Agency of implementation: All Zonal railways holding three phase electric locomotives.
) /5@’?/
Encl: as above (Suresh Kumar)

For director general /Elect

(Copy to as per standard mailing list no. EL-M-4.2.3-19 latest revision.)



Annexure-}
Moadified Cable Index for Complete Redundancy in 3-Phase Locomotive
1.0 |NPUT REDUNDANCY FOR STB-1
Sl |Signal Name Scheme |Cable Cable From SB-1 To Length
No. No. No. Size in [Location |Wago To |SUB-D: |in meter
| Sg.mm No. Pin
1 |ANVSB 0103 £mgStop 068 3005A | 05 XF225:03 | 25 411 | MA:01 36
2 |ANVS8 0103 (swComprOff |06k 3034A | 05 XF22503 | 27 411 | MA:02 36
3 1{'\’\'58_5 102 swlomprDir ~ ose 3035A 05 xF225.03 28 411 MA : 10 36
4 lAN’SB_&lO} "_"lfl)(»r'nand 08C 2520A 0.5 XF225:02 22 411 MA 03 3.6
5 |ANS3 2103 RiDemano 08C 2521A | 05 | xF225.02 | 23 | 411 [ MA: 11| 36
6 |ANVSB Tl0i  /sDem>1/3 |08 2522A | 05 [ xt225.02 | 24 | 41l | MA 03 | 36
7 [ANS3 203 /8Dem>2/3 |08C 2523A | 05 | xF22502 | 25 | 411 | MA-12 | 36
8 leD(\wer SLRAly 09A 4201 Q0.5 411 MA : 15 3.6
9 |Power Scoply 09A 2050 | 05 411 | MA:08 | 36
10 |AMSS_D10:-13+aultAck 17A 5671A | 0.5 XF225:02 | 36 | 411 | MD.01 3.6
11 |AMSB_0103 MFuseAux 05F 2854 0.5 XF225.01 | 18 | 411 | MD:09 36
12 |AMSB_0103 MEFR415/110 05G 2859 0.5 XF22S:01 19 411 MD : 02 36
13 [AMSS8_0102-VEFRHotel 05G 2860 0.5 XF22F 4 411 MD : 10 36
14 |AMSB_0103-\VEFRControl 05G 2870 0.5 89.7 B 411 MD : 03 3.6
15 |AMSB_C103- FootSwloBk 06D 3033A 0.5 XK22A:02 11 411 MD : 11 3.6
16 |Power Supaly |09A 4201 0.5 411 | MD: 15 36
' 17 [Power supsly 109A 2050 0.5 411 | MD:08 | 36
Tota! Caole Length in meter 61.2
2.0 QUTPUT REDUNDANCY FOR STB-1 -
Sl 'Signai Name iScheme Icable TCabIe Frp_nj_Sl‘%:J._‘ i " To | Lengﬁﬂ—j
No. | No. No. Size in |Location %Wago m SUB-D:Pin|in meter|
B Sq.mm [No.
1 |ANSE 0203 VilampFind 17A 5672A | 0.5 XK22A:02 | 37 411 | MG: 19 36
2099A | 0.5 XF225:02 | 8 | 41l | MG:07 36
2 [AVSB 0202 MIempFauit 17A 5673A | 0.5 XK22A°02 | 38 | 411 | MG 20 36 |
2099A | 0.5 XF225:02 8 all | MG:07 | 36
S Javsz oraranance (1B 2099A | 05 | k22502 | 8 | 41r | MC 18| 36
- 5 5237A | 05 | XK22402 | 34 | 411 | MG 06| b
1 |ANSB £203-280r R0 e 2099A | 0.5 XF22502 | 8 411 | MG 14 | 36
L I .1 423/A ] 05 123/ p 3 1 Aan | MG.o2 T 3.6 |
Total Can'c Leagth 1 meter 288



Modified Cable Index for Complete Redundancy in 3-Phase Locomotive

3.0 INPUT REDUNDANCY FOR HBB-1
'sl. Signal Name Scheme |[Cable |Cable From SB-1 . To Length
No. No. No. Sizein |Location [Wago To |SUB-D: in
Sq.mm No. Pin meter
1 |AMSB_0103-MMCBComprl |QSF 2840A| 05 xk22H | 23 | 411 | RA:O1 | 36
2 ‘AMSB _0103-LParkBrake 068 3060A| 0.5 | XK22A.02| 14 | 411 | RA:09 | 3.6 |
| 3 |AMSE_0103-LHotelOn 05D 2803A| 05 | XF225:03 | 15 | 411 [ RA 02| 3.6 |
| 4 |AMSB_0103-LActkSwD 08A 2500A( 05 | xF225:02 | 17 | 411 | RA 10| 36
5 |AMISB_0103-[ActkSwC “|osa 4242 05 | XK22A02 | 35 | 411 | RA 03 | 36 |
= |AMSB 0103-LConstspeed  |0SE 2541A| 05 | XF225:03 | 12 | 411 | RA 11| 36
_ 7 |awvss 0103-tHoteloff 05D [2804] 05 | xF225:03 | 16 | 411 | RA:04 | 36 |
& |AMSB_0103-LFootswSand  [06C _ |3117A] 05 | XK22A02 | 26 | 411 | RA 12| 36 |
€ Power Supply 09A 4201 05 411 | RA 15 3.6
~Q [Power Supp'y 09A 2050 .5 411 RA:08 ' 36
_1 'AMSB_0103-LVigOff 11A 3000/1 0.5 237.1 8 | 411 [RD.01| 36
2 |AMSB_0103-MContHotel 05D 2806 | 05 XF22F 3 | 411 | RD:09 | 36
13 |AMSB_0103-1SwBogOut1 178 2401 | 05 154 2 | 411 | RD:02 | 36
14 |AMSB_0103-LSwBogOut?2 17B 2402 | 05 154 4 | 411 [RrRD:10| 36
| 15 [AMSB_0103-LSwKSim 17A 5676 | 0.5 | xF225:01 | 42 | 411 [ RD:03 | 36
| 16 [AMSB_0103-LSwFailMode  [17A 5675 | 0.5 152 2 | 411 [RD:11| 36
17 |aMS3_0103-MIPrimHigh 05C 2088 | 0.5 78 B | 411 [RD:04 | 36
18 [Power Supply 09A 4202 | 05 411 | RD:15 | 36
¢ Power Supply 09A 2050 0.5 411 RD : 08 36
Total Cable Length in meter 68.4
40 CUTPUT REDUNDANCY FOR HBB-1 _ .
St Signal Name Scheme |Cable |Cable From SB-1 To Length |
No. | No. No. |Sizein [Location |Wago | To |SUB-D in
l Sq.mm No. Pin meter
. [avisB 0203 MLampwslip  [osE 2542/}4’\ 05 | XF22503| 13 | 411 [ RG:19 | 36
) 2099A] 05 | xF225:02] 05 | 411 [RG.07 | 36
* AMSB 0203-MLampCSpeed | O8E 253240 05 | xF22503| 10 | 411 [RG:20| 36 !
¢ 20997 05 | zesoz] o5 1 a1 ] RG o7 | 36
AMSB C203-MiampHotel 05D 2807A1 05 | Xr22503] 17 | 411 | RG.2 1o
N Téffé,ijf 05 J[ XF22502| 06 | 411 [ RG.10 | 3¢
"< AMGE 0203 MiampParkBk  [06B  |2071A] 05 | XKk22AC2| 20 | ait | RG 18 | 6
e povanp o [xiazsoz] oo 1 ain TR 00y
L OSSE 0237 BrontHotel T LR LXK 7 T4 TR e boa
o B ! Al X9 I A lﬁlx_ TR 0 t
avss 0201 anoe oo CLERE WSSOI 21 | a1l R 03 3w
1 | b | PP R v we e Zonoom eomnnt
K R 2 ‘ 01 {05 | XP2250:1 31 | Ml | _}i__l_"l_J 36
T iTTAMSE 0203 BRAMCFORf (08A [ 4201 ] o ‘ XF225 ¢ n:j: 31 | Al TR@ EE: !
ISR S LN B TN SO TR A YT I T
AMSA 303 MLampTPart 06 ICPOAL O XIS Ty 2% LA RE 09| 36
| PURIA XEIUS Y A W22 36
fotal Cable Length in meter ' T 5y
i r\ ,A \. ¢

wt



Modified Cable Index for Complete Redundancy in 3-Phase Locomotive

f';:‘, i \ ! N

A

5.0 INPUT REDUNDANCY FOR STB-2
Si.  |Signal Name Scheme |Cable |Cable From $B-2 To Length
No. No. No. Size in |Location Wago | To |SUB-D: [in meter
Sg.mm o No. Pin
L {AVSB 0103-MMCBCompr2 05F 28048 05 XK77A.02 7 412 | MA 01 3.6
2 |ANSB_0103-LEmgStop 068 30058 0.5 XF77503 24 412 | MA 09 3.6
3 [AMSB_0103-MPrSw7Sbar 06E 3038 0.5 XF77501 24 412 | MA 02 36
4 |AMSB_0103-LSwComprOff 06E 30348 0.5 XF77503 26 412 | MA 10 3.6
S [AnSE 0203 LswComprDir 06 [3035B| 05 xk77A 02| 13 | a1z | ma.03] 36
| & jAWVS8 0203 (TEDemand 08D [25208! 05 xx77401 29 | 412 [ MA 11] 36
¢ IS8 ).03 BEDcinand 08D |2521B] 05 | XX7/A01| 30 | 412 | MA 04| 36
| [AVSB )03 1/8dem>1/3 080 |25228] 05 X<77A01| 21 | 412 | MA 12] 36
LS [Fowe Supply 098 | 4203 | 05 1 lazimas] 36
O [Fove Sepply 098 | 2050} 05 | 2T MA 08] 36
1 tg.:_ﬂ):ﬂ T/Bdem>2/3 08D | 25238 05 [ x«77A01; 22 1 a2 [MD 01| 36
AR 0103 (PBRaultAck 17A 56718 0.5 XK77A402| 36 | 412 | MD Q9 36
¢ [AVSB_ 103 VIPRSWAFlow 06A [ 3050 [ 05 | xf77se1 31 [ aiz [mMD 02] 36
‘r A JAVSB 0103 MBrakElecOk 06H 3008 05 XF775.01 1 17 1 a1 MD 10 3.6
5 JANVSB 0103 MVIPRSw8bar 06E 3036 05 XF77501 23 412 { MD .03 36
~6 [AWVS8_D103-MPRSwLowMR 06E 3044 0.5 XF77501 28 112 | MD 11 3.6
~/ JANVSB_0103 MFireAlarm 118 4227 0.5 XF77502 | 32 412 | MD 04 3.6
2 |AWVSB 0103 MPRSwBKCyl2 06A 3053 0.5 XF77501 | 30 412 | MD . 12 3.6
15 |Power Supply 098 4204 05 412 | MD 15 3.6
20 [Powe: Supply 098 | 2050 | 05 | 12 mo 08| 36
21 AN’)B__Oml MPRSwLocoBk 06A 3059 0.5 XF775.01 38 412 | JA 0L 3.6
Zo |ANVSB_D101-LEmgBkOut 06A 3055 05 XF77S 01 36 412 D 10 36
Total Cable Length in meter 79.2
ote
aoditors aop of sk No 21 & 22 shall be done on existing 1/O card UR BS 12
5.0 OUTPUT REDUNDANCY FOR STB-2 o S
S Sipna Name i Scheme |Cable |Cahle L FromsB-2 ) T‘Q} Wmﬁgth |
no. No No. Size in ]Luc-umv TW.\.;(.! 1 To bU‘B'C.) in meter,
sgmm | |No ‘ Pin |
U1 [alsE 0202 Miampfind 17A 56728 05 | XX/JAG2| 37 | 41.] MG 19| 36
; 20996] 05 | xi/2s03] 10 etz | MG 07| 36
ANVSE S22 vilamoFault 174 [56738] 05 | xF7’s02 ) 38 412 MG 0[] 36 |
20008 05 | 775031 10 | 210 | w6 07] 36 ]
T [AMSE 0202 3Baz/Biack 18 a2378] 05 | xrrs03] 3z Do [rad 5T 56
| 20098l 05 [ xis03lhd [an [MC 03] 36 |
AleSE D02 35 7Rea 1B A239B| 05 L NS LD G T v us ] 36 &
) - | 204998 0.5 X "; [ L -1 T NI 36 e
AVGE 0. 17 aviglont ol 11A 301 05 | XF77501 T_'i‘j ! ;1_‘1:1—5‘ 36 ¢
i W24 05 XF775 0 1 \GOO7 2
g P TTE R Cva— T T T SRR vvata s e |
| s T T bt -
- - e e 1 ] o ‘o — 4
\ ) 2 6 IL j‘:_‘g‘ <l ) i > i I < UL
{ - .._J el s NS \ 16|
Al 02 e Ay e [OnR | 3 o6 1 [ l Y
| e P v ek des S S
AN ? AVigReset , 1A _.tf'l\-& L uE) i NEERRS _4‘. R V I 3o
; 2] [ 25 A A H ! t A\ 3 1 EE R
S IR sravandeai S ’,'f’ —-~-4-——--~ + . .- —— o
T ' Jeb il u SRER) O 36
| N BN AR S faryans
. SRR EE . O L
. n \ 3
' ‘ \ 1 " 1 * - + ‘. o
\ : o T ) + 4 ' b |
Total Cable Length 0 meter 86 4



Modified Cable Index for Complete Redundancy in 3-Phase Locomotive

r

7.0 INPUT REDUNDANCY FOR HBB-2
SI. |Signal Name Scheme |Cable |Cable From SB-2 To Length
No. No. No. Size in |[Location Wago | To |SUB-D: in
Sq.mm No. Pin meter
1 |AMSB_0103-LParkBrake 068 30608 0.5 XK77A:02 14 | 412 | RA .01 3.6
2 |AMSB 0103-LHotelOn 05D 28038 0.5 XK77A:02 6 412 | RA .09 36
3 1o’-\l\flSB_O](B»LActSwD 08A 25008 0.5 XF77S:03 20 | 412 | RA: 02 36 —1
4 EAMSB_O]O?:-LACtSwC 08A 42428 0.5 XF77S:03 34 | 412 | RA 10 36- '
5 |ANSB_0103-LConstSpeed 08F | 2541B| 05 | xk77A:.02 | 4 [ 412 | RA.03 | 36
6 |ANSB_0103-LHotelOff 05D | 2804B| 05 | XK77A.02 | 7 [ 412 | RA.11 | 36
7 _|AMSB_0103-LFootSwSand 06C | 31178 05 | xk77A:02 | 36 [ 412 [ RA 04 | 36 |
8 |ANMSB_0103-MSpeed105% 10A | 2208 | 05 | XF77s:02 | 24 | 412 | RA 12 | 26
§ 'Powe S apply 09B 4203 0.5 412 | RA: 15 36
10 [Power Supply 0SB 2050 0.5 412 | RA:08 36
11 |/AMSB 0103-MSpeed110% 10A 4244 0.5 XF77S:02 40 | 412 | RD: 01 3.6
12 |AMSB_0103-MSpeedAlarm 10A 4207 0.5 XF77S:02 23 | 412 | RD: 09 36
13 |AMSB_0103-MPrSwBkCyll 06A 3052 0.5 XF77S:01 33 | 412 | RD: 02 3.6
14 |AMSB_0103-MSmog\Warn 118 4228 0.5 XF77S:02 32 | 412 | RD: 10 36
15 |ANMSB_0103-MFailFireEq 118 4229 0.5 XF775:02 33 412 | RD:03 36
16 |ANMSB_0103-MVigWarn 11A 4220 0.5 XF77S:02 28 412 | RD: 11 36
17 f MSB 0103-MEmgBkVig 11A 3000 0.5 XF77S:01 16 412 | RD: 04 3.6
! 18 IAN<3 0102-MEFRBUR I 05G 2858 0.5 XF77S:01 15 412 | RD: 12 36 |
| 19 ‘va Supply L uss 4204 U.5 412 ) RD 15 | ‘A-___1
LZO |Power Supply 098 | 2050 0.5 412 | RD:08 | 36
Tota! Cable Length in meter 72
8.0 QUTPUT REDUNDANCY FOR HBB-2
]SI. iSigra:Na'ne T;Scheme Cable |Cable From SB-2 To Length?
‘No. | 'No. No. Size in |Location Wago ! To [SUB-D: in |
! Sg.mm No. Pin | meter |
| AMS 0203 VLarpWSip | O8F | 25428 | 0.5 | XKZ7A02 | 5 | 412 | RG 19| 36
; | 20998 05 | XF775:03 | 7 | 412 [ RG.07 | 3
2 |AMS3 0z03-MlampCSpeed [08F 25328 | 05 | XK77A02 | 2 | 412 | RG 20 | 3¢
e e s [xeso3 ] 8 [412 ] RC 07 ]
AVS3 H” 2N LarpHote 060 7. 30N \&7/1\\)) i 8 1412 | RC } )
. E . T e e
QUSRI 05 0 Xt/7503 |9 14121 RC
TAVS3 0303 Wianprarik 068 130710 ] 05 | xe77A02 | 20 |41l ] RG s | o |
i ‘ | i
| 1 | D)«?@ﬁ 05 | XF77503 | 7 [ 412 RG 06 | 3o |
f ANS3 0202 MiampTPart l06r | 302087 05 XK775.03 25 | 412 | RG 22 ' 346
L b Taosemon Txizsoy |8 TaRe oo T 3e
~_Nﬂ?o-ta.aagl.e— L_er;gth n metor ;6
bk
£ J
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