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Issue No.03

Effective Date: Feb 2022
' PATIALA LOCOMOTNE WORKS, PATIALA

Jesting & & Commissioning Fo
iGBT haa.ed Tragtion Converter,

RAIGa FUNS o F /R R A 5

(Ref: WI/ECS/10)

rmat For 3-Phase Locomotive fitted with

Locomotive No.: 2943 | —mgepf p
1.0 Continuity Test of the mbfes

1.1 Continuity Test of Troction Circuit. Cﬂbles
As per cable list given in Para 1.3 ot
continuity tester and megger each ca

Type of Locomotive:

document no. 3 EHX

Aumhary Converter and TCN based VCU

V\!AKTIWAG-BHC

"Page : 10of 27

410 124, check the continuity with
ble to be connected between foliowing equmpnt with

1000V megger.
From 1 To Continuity Prescribed Measured
' {OK/Not OK) | Megger Value {min)| Megger Value
. o , o 100 MO
Filter Cubicle { Transformer ol 0 Soom!\
Filter Cubicle Yermina! Box of 100 ME2
: | Harmonic Fiiter olc goom(l
{ Resistor {Roof) :
Filter Cubi{:ie L Earthing Choke > k 100 ME2 450 !Y\ﬂ
Farthing Choke., . | Farth Return | 100 ME2
’ Brushes ” < gsom
S e S 108
Transformet Power Converter 1 )¢ 00 M£2 oo mA
Transformer Power Converter 2 ol 100 MQ. 600)“/\(\
Power Convorter 1 | TML, TM2,TM3 . | o) 100 MQ £eom
Power Converter2 | TM4, TMS, TME. o) 168 ME2 goo MmN\
Earth K Tt PDW(HCOHJEETPV 1 : 07( 160 M2 55'0 m[\
Earth | Power a’:a-s'_w»aertér' 2 TS 100 ML 406 N

L2 Continuity Test of m}m&fﬁahﬁa‘irca;ir Cables

As per cable ‘zst gI\re": m Pma l 4 m‘ document no. 3 EMX 410124, check the continuity with
continuity materand mtggﬁr sach cableto be connected between following aquipment with the

help of 1000V megger. .

Ssgma’mw of the JEMQhMam&ss =

~ Bignature of the JE/SSE/Loco Cabling
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PATIALA LOCOMOTIVE WORKS. PATIALA

(Ref: WVECSH0)

 Testing & Commiisgloning Format For 3-Phase Locomotive fitted with
o KERT based T‘ragﬁg;rl_g“_onvaﬁer, Auxiliary Converter and TCN based VCU

b P L —

Locomotive No.: " Type of Locomotive: WAP-7/WAG-OHC

Page : 2 of 27
_ Measured}
Not OK) _.M_eggngalue, Megger Value
_ - o _ : ' (min) _
Transformer | BURL — 7 1T ek 100 MQ A Ners) X
Transformer | BURZ - o)< 100 M) LD J'ﬁﬂ..,
. Transformer BUR3. - A NI 1 100:MEQ : ZO"D Y
“Earth | BURL . _olc. 100 MO $TD My
Earth L BURZ S| loomQ | Fen /-
Earth BURR B A . 1T 100 M0 &oD M-
~ [ BURL |®ex o )¢ oe © |7 100MQ | gepy mel
BUR2 B2 T e U8, 100MQ | Fome A
_HB1 1 HB2 ' - "y 100 MQ 2 o MAt
"HE1 7 "7 TM Biower 1 o - Oj¢ - 100 MG Eem rn
HB1 | T™ Scavenge Biower 1 Ok 100MG | Qoo M
HBL Oil Cooling Unit L o). .| 100MQ g o Mt
HB1 .Compresso.r_-ll B 100 M€ - Qap M/
_ ;H\B} TFPOll Purapl - -~ | Ol 100 M Lo Mnl
Rt '.%_322’5.‘_;',‘?7.,‘:.°_9'3"F o e ] MR Goo ma-
H'l?i M.R_?-Blower,l B T e N 100 MQ . oo %
HBL MR Scavenge Blower 1~ | gz T~ 100 MG - e (V]
“HEL | Cabl R T 1 100MQ | oo ek
Cabl - |CabHeateri b TOML | Koo M
HB?_ ‘_I[l:\f;_i_:fs'ti_a:\ﬂéfﬁi'g‘é"B'!dW'ér"‘Z” N R O oM | g0 A
HB2  |OiCoolingUnit2 | o)k S wemQ | gop ML
HBz" S ‘(‘Zo!ﬁp_ré:';"séfz'-' I C100M | Hon IR A.
-HB2 ".TFP..QE']‘P.UWQ} T ek WOMQ |~ L
HB2 - - Qon’vertgrtqo.lantpumpz 1 epe v | 100MQ DD I)A
W [WRwowerz | o | 100MQ | &oore
" HB2~ | MRStavenge Blower? TETT a1 100M Vil

V From - _To A Continuity{OK/ Prescribed

¥

N

hB2 lCabd Tl e ) oM | SPD
Cab2 . jCabHeater2 - | 9K 100 MQ2 620 7~

;

the JE/SSE/Loco Testing

s Signature &1
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" Effective Date: Feb2022 ' D ST
-  PATIALA LOCOMOTIVE WORKS, PATIALA

' Testing & Commissioning Format For 3-Phase Locomotive fitted with
|GBT based Traction Converter, Auxiliary Converter and TCN based VCU

T i
Type of Locomotive: WAP-7/WAG-8HC
o ' Page : 3 of 27

 (Ref: WYECS/10)

Locomotive No.: 99 TEAT o i,
1.3 Continuity Test of Battery Circuit Cables . : |

' Check continuity of followirig cables as per Para 2.3 of document no. 3 EHX 610 299

From ' SR 7 IO O | Condition - - -| Continuity
[T et e L {(OK/Not OK)
Battery (Wiré_ no 2093) | Circuit breakers 110- By opening and o
S 02,1121, 3104 closing MCB 112
MCB 110 Connector 50.X7-1 "By opéning and Y
) . closing MCB 110
‘1 Battery {Wire no. 2052) | Connector 50.X7-2 ——
SB2 (Wireno 2050) - . Connector 50.X7-3. ...}~ S
Close the MCB 112, 110, 112.1, and 310.4 and Prescribed value Measured
measure the resistance of battery wires 2093, 1>0.5MQ Value
2052, 2050 with respect to the loco earth. . T MQ
Measure the 'r_e's,i'stén_c'e bé.t‘weén 2093 & 2052, —TPrescribed value: Measured
2093 82050,2052& .. . . _
2050 v oo B > 50 MQ Value
R €T~ MO

Commission the indoor lighting of the locomotive as per Sheet No 7A & 7B. .
1.4 Continuity Test of Screevied Contro Circuit Cables: T

¢heck the continuity and isolation of the screen cable of the following circuits with the

help of sheet no. mentioned against each as:per document no. 3 EHX 610 299.

Screened control circuit cables for - Corresponding Continuity &
IR Sheet Nos. Isolation (OK/Not OK)
Battery voltage measurement . . 048
R A : e/
Memotel circuit of cabl &2 10A f
S alt
Memotel speed sensor 10A '
. — ale
‘ Primary voltage detection - 01A, 12A A'k
Brake controlier cab-1&2 O6F, 06G L
s s _ oK.

Signature of the JE/SSE/Loco Testing
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Effective Date: Feb 2022 | s . (Ref: W.'/ECS/1 0)
| PATIALA LOCOMOTIVE WORKS, PATIALA |

Testing & Commissioning Format For 3 3—Phase Locomotive fitted with
- |GBT based Traction Converter, Auxiliary v Converter and TCN based VCU

Lonverteranu 18 Les - —=—

motive No.: \ B . “Type of Locomotive: WAP-7IWAG-SHC
Loco .0 Y j?c{ 3., o . L ' Page : 4 of 27

MMvaster colntr'oi'l-er cab-1 &2 TTTTTT08C, 08D Al

I TE/BE. meter bogie-1 & 2 ' “OBE, O8F nb
Terminal fault rndrcatron cab-18& 5 “T09F S
Brake pipe pressure-dctuai BE e!e_ctr_lc - 06H - Y
Primary current Sensors T 1128, 12F "
-Harmonic filter current sensors 128, 12F m‘k'
Auxiliary current SENSors : 128, 12F Py
Qil circuit transformer bogre ’l TV 2E, 121 : ' L

. o

Magnetization current A 112¢,12G ‘ ) ol
Traction motor speed sensoru (2 rms ) 112D o
and temperature sensors (1 no.j of TM-1 . . e
Traction motor speed sensors (Znos) 12D - ‘
and temperature sensors (1 no. }of TM-2 ' ale
Traction motor speed sensors (2nos) - - -4 12D -~
aind températuré sensors (1 no.j of TM- 3‘ I ol
Traction motot’ speed sensors (4 nos.) T12H - o
and température sensors (1 na.) of N ) ke
Traction motor speed sr.nsors (nos). - o 12H '
and iempgrarure sensors (1 no. Jof TM-5 o 1 Al
Traction motorspeed sensors {2nos) 12H
and temperatire sensors (1 no)or‘!lw S I Py
TrainBuscab 1& 2., " : S ] o

| (Wire U13A& U:Lsa to earthmg R I 1 7 S

| resistances '
mm.ﬁ.m%)- - | . L
UiChne ~ o0 h e e 1138 “

Connectlon Hf.;al Bux TB h T 13A B ale

i R | ik

‘Signature of the JE/S E/Loco Testing




!ssue No 03 _
Effective Date Feb 2022

PATIALA LO(‘OMOTWE WO
. & Commrssnonmg Furmat For 3-Phase i.ocom

Testm

GBT ! based Tractron Converter Auxiliary Converter and TG

Locomative No.: }Ci &’;‘I
2.0 Low Tensiontest -~ .
2.1  Measurement of resistor in GHMS {Q)

Measure. the resistances of the load resistors for o

RKS. PATIALA

et e e

(Ref: WIECS/10)

otive fitted with

L ALt ]

y and TCN based VCU

Type of Locomotive: WAP-?IWAG-SHC
' Page : 5of 27

mary vo!tage transformer, ioad resustors

for prrmarv current transformer and Re«,sstor harmomc filter as per Para 3.2 of the document

no. 3 EHX 610 279

Prescr.ibed value

Name of th’e msrstor " _ Measured value
Load resisto# for prirary voltage 3.9KQ + 10%
transformer {Pos. 74. 2) : _ : 27>
Resrs-ter_to maximum current relay. 10+ 10% 12 .
Load resistor for primary current 3.3 0 +10% C3.55)
transformer- (Po., 6 11). . L .
Resistance harmomc mter (Poa 8 3) Var ation " L WAP7 : .WAW
aliowed £ 10%: L i :
Between wire 5 & 6 , 'CJ.Z {0 o 2—/)’
Between w:m &7 020 2Ir
Between wire 5 &7 - o o 04n O fn
For train bus, line’ Ui3Ate earthlng C10kQ 10% - GGG B
For train bus, line, U13B to earthing. 10k E10% 70 -0
Insulation resistance of High Voltage (‘ab!e 200 MQ :
from the top of the roéf to the earth - o foortdv
(by1000:V megger)
Res:stance rreasuruﬁent earth return <0 30 o 2GS
brusHes Pos. 10/1. . e e . o
_ Resistance measuremen‘t earth refurn . i 50 3 Q o3 e

brushes Pos: 10/2. Cer
Resistance measurement earth retum SRR --«50-.30- . o Y
brushes.Pos. 10/3. - - : FERTHRSTERS I S
Resistance’ measurement earth return ‘ <030 O &N
brushes Pes. 10/4. ‘ o
Earthing re resistance; (earth fauit dctectaon) i ‘2*.'2 ‘in 10% - ¢
“Harmonic Filter ~i; Pus. 8:61. | ' e 2 P

. Earthirig: resistante {earth. fault deteLtlon, k27 kﬂ+ 10% o 2-7ED
Harmonic Filter =1; Pos 8:62: T ;
Earthing. reslstance {edrth fauit detectnon) ' 3 9 kn * 10%- 2-Fer
Aux. Converter; Pos. 90.3.. _ s :

Earthing resistante (éarth: fauat deter.mn) 18 kot 10% 7. & e
415/110V Pos;90.41. , . " o

Earthing resistance {earth fault derect:on) 3900 + 10% 29047
controt circuit; Pos. 90.7. C
Farthing resistance (earth fault detection) 3.3 k2t 10% s

‘Hotel load; Pos. 37.1(ih case of WAPS) R _
Fesicrance for headlight dimmer; Pos. 332.3. | 100+ 10% 7055

L Signature of the ,J_Efﬁé':)co Testing
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| o PATIALA LOCOMOTIVE WORKS, PATIALA

. - (Ref: W/ECS/10)

Téstimj;g Commissioning Format For 3-Phase Locomotive fitted with
. ary Converter and TCN based VCU

\GBT based Traction ‘Converter, Auxitiary

" Locomotive No:: 4.9 Bl " ype of Locomotive: WAP-7WAG-SHC
 Note: . .. . . P | : Page: 6 of 27
- Make sure that the ‘earth‘ir_i’g brush:device don’t make direct contact with the axle housing,

earth connection imust go. by brushes,, : -

2.2 Check Polnts -

emswbechecked ¢ . .| . remene

Check whather all the earthing connection in roof and machine ' .
room as.mentioned in sheet no. 22A is dene properly or not. ' %@gé{@/ Gle
These earthing connections must be flexible and shouid be _ -
‘marked yellow &green - n
Theck whether all the earthing connection between ioco body
and bogie is done propérly or not: Thiése cables myst be flexible Chedk QM (<
having correctdangth and-cross sectior L |

2.3 Low Tension Test Battery Circuits {without control electronics)

These tests are_'c_ip_ne.wﬁ::h the help of the special type test loop boxes as per procedure given in
Para 3.6 of the document no. 3 EHX €10 279 _ o :
Nameofthetest ~ =~ | Schematic used:. = Remarks

+I'Est24\fsdbply, L o Sheet O4F and other linked )
_ Y sheets . . ey bed o

Test 48Y $upply o - | Sheet O4F & sheets of group 09| Fan supply to be checkéd.
. B - “" . - bl e P - X ".- ﬁu

Test tr'éict'_ion- c_o_ntt;qt'.- o ‘ ‘ :|S!‘5eets'_-o-f-(,5r6upy08. _ e
Test power si_::pply":bus stations. - Sheets_nf Group 09. . Fan supply to be checked.
ke

Test control main apparatus - [ Sheets of Gronp 05..
Test earth fault detection-battery ~ "Sheet04C
circuit by making artificial earth fault}” ‘

to test the earth fault detection . ‘
Test control Prieumatic devices * Sheets of Group 06
et ighting control .+ Sheets of Group 07
Pretest speedometer.. " ~ | Sheets of Group 10
Pretest vigitance control and fire | Sheets of Group 11
system - B Bt O

_fe
_ale

ale
:3e
_ _ el
Power_-;upplvt_rai'r? bus. - - - - 45heetsof Group 13 X o>

- Signature of the JE/SSE/Loco Testing
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Effective Date: Feb 2022 (Ref: WI/EC$/1 0)

PATIALA L DCOMOTNE WORKS PATIALA

Testmg & Commlssmnmg mat For 3-Phase Locomotwe fitted wnth
IGBT based Trautlon COI‘WPI"EQE‘_,_AUK tary Co Can erter and TCN based VCU

Locomotwe No.: f}‘} '(3‘ P - Type of Locomotive: WAP-7IWAG -8HC
30 Dowmoadmg ofSaftwure S s o o Page : 7 of 27
. 31 CheckPomts e — - T Yes/No

Check that al the cards are phystcally present in the bus stations and all the plugs are

connected T . : _ y/; 9

ack that all the ﬁbre czptic 'cables are correctly connet:ted o the bus stations. ven

Make sure that contml elertmmcs off refay is not energ;red"“i.‘e‘f disconnect Sub-D -
| 411.LG and loco is set.up in simulateen mode.’ - Vo9,

Check that hattery powei 15 on and dii tht, MCBs (PO.: 1Z7.%)Tn GBI &SB2Z are on e
()

3.2 Down!aad Soj weare o s

The software of Traa:tmn cen\;Prter Athaw canverter and VCU should be done by
commissioning. enﬂm@m “of the flrm in. presence of supemsov Correct software version of the
propuision equupmem to be ensursdandnoted: "

:Tractaonmnverter-l software version: ' ‘ |09
Traction converter- -2 software version: . j o7
Auxiliary converter-1 software version: /o
“Auxiliary converter-2 software version: N ' 1o}
Auxiliary converter-3 saftware versions _ © - Ry
Vehicle control unit -1 software version: - - s

Vehiclecontrol uhit -2 software version: .~ {~ o S

3.3° Anm‘ogue 5£gnai c‘heﬁki‘ng N N c
- Check for the- foi!owma analogue s&gﬁals waLh Lhe h@!p of diagnostlc tool connected with loco.

neqcnptmn ‘Sngna! name o | Prescribed value Measured

Brake p|pe pressu

VFLG’Z 01-- OEXP1AutoBkLn 7 |1 100% (= SKgfcmZ)

O,

ActuaiBEeieN‘n _-"FLG’Z AM‘E}B 0 U] van BEdem 100 1= 10\;}' " o
TE/’BE at e pgsnt;on ; .‘-E'LGI AMSB 0101 z(ang Trans TBetween 9% - wmd 11 % 10

| from both'eab " "} FLG2; AMSE 0101~ Xang Trans | _ , ’
;‘TEIBE at ‘TE maxlmai’ '.-FLGL AMBB. 0101 T~ Xang 1rans - [Between 99% and 101 % P
ee b e ’

posmon from both cab F (32-:',' AM“:B 9101- Kang Trans.

TE/BE At 'TE' .1'.1 wai | PG, "AMSB.0701- Xang Trans  Beiween 35T and 25 % 5
- position from bothcab FLGZ; AMSB_010i- Xang Ttans E -

5

Signature of the JE/SSEfLoco Testing
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Effer tive ﬂate Feb 2022 :

e

(Ref: WI/ECS/10)

PAT!ALA LQCONEGTNF W{?)QKS PATIALA

2.0hase Locomotive fitted with

estmg & Cnmmlssmmng Fosinat %r

lGBT based Tract:on CanertPu Auxs igry Converter and TCN based VCU

Type of Locomotwe WAP-TIWAG-9HC

: Lgctl)mgtlvg No.: 9‘}11’9| e

. senscr of TM6

Xatmp3Mot,

upcw 'amb;ent temperature 0°c

to 40 (‘

Page : 8 of 27
TE/BE at ‘BE maximar’| FLGL: AMSB 0101~ |
position from both cab | KangTrans ‘Between 99% and 101% o g .
. e T FLGE; AMbB 0101—- ' : (
o .| Xanglrans |
TE/BE at 'BE Minimat | 1101 AMSB 0101 VTR \ ‘
position from both cab- XangTrans | Between 20% and 25% 2 52
_ S FLG2Z; AMSB_ {TiOl- ' '
- . | Xangrans:
TE/BE at '1’!3"pc§s‘itidn HBBI; AM‘*__;Olﬂl- | o '
in TE and BE modc iny.- LT/ BDEM(‘ 13 | Between 42 and 44% & ty
both cab. - ' '
TE/BE at '1[3’90%‘:*15% HBBl AMS {) 101 . ‘
in TE and BE mede in | { T/RDEM>2/3, | Betwaen 72'and 74% :]?‘7/
both cab.. ~ 1 HBB2; AMS_0101- i
N LT/BDEM>2/3 -
Both temperature 1 E»IG'I AM 3B 0106 "} Betweén 10% to11.7% dePVEﬁdin'g —ac
sensor of TMi - | XAtmpiMot upon ambient temperature IS
. 0°C to 40°C -
el ‘Between10% to 11.7% dependmg i (ra <
Both tempersture . | SLGL: AMSB 0106- | 400 ambient temperature 0°C10)
sensor of TM2 Xa‘cmp?Mot EE
" ‘Bé't\.n‘;‘eén 10% o 11.7% deperbdmg Qe
Both temperature SLGl AMSB 0106- 2‘“’8 simblent temperanre 0°C1o) {45
sensor of TMS o .Xatmp?:Mot ST i
. oy NPT . Between 10% to 11.7% dependmg 8¢
Both temperature | SLG2; AMSB_0106- upgn ambient temperaiurre 0°C to H
sensorof TM4 | XAtnipIMot - a’c
L . Between 10% to 11. 7% depenodmg oc
soth lemperature | SLG2: AMISB_0106. | SEgn amblent tempersture 07 1o s
sensor of TN‘!S SRR YatmpZMo‘r e
Buth temperatuue , ‘SLG? AM‘%B {)106- - BL*WEEH 10% to 11 7% dependmg j5°C

Signature of the JEIS};z;:o Testing




lssue No.03 . AR o T
Effective Date: Feb 2022 . o | - (Ref: W!/EQS/‘I 0
' - PATIALA LOCOMOTIVE WQ_R'KS, _P.ATIALA ‘

T eéting & Corhmissioning FormafFo’r 3-Phase L ocomotive fitted with
' |GBT based Traction Converfer, _Auxiliag-‘ Converter and TCN based VCU

mrr-m—

- Logomoﬁve No.":jff‘l/g( . A o ‘Type of Locomotive: WA:;‘;I:\{%%??;:

''3.4 Functional test in simulatioi mode

" Conduct the following _'f‘:uijrie.-tiohai"gtéété in 's_imulatiéﬁ‘%ﬁo_d_é as‘?pe'_r Para 5.5 of document no.3EHX

© 610 281. through the l?i}a'gnds‘_tic tool/laptop: - "7 -

Test Function Result desired in sequence Resuit
: CL : ' obtained

Emergency shutdown through VCB must open.
emergency stop switch 244 Panto must lower. 5’/}'6@& ed ey
Shut Down through céb_ activation | VCB must open. '

| switch to OFF position . - Panto must lower. : che Cfé'@d’@lﬂl
Converter and fiiter contactor _'FB"c-oritactor 8.41 is closed. ' # .
operation with both Power By moving reverser handle: '
Converters during Start Up. e Converter pre-charging contactor

“12.3 must close after few seconds.

' * le Converter contactor 12.4 must close.
-le Converter re-charging contactor L M;@e@@

| 12.3 mustopens. :

- By increasing TE/BE throttle: Ol

" |+ FB contactor 8.41. must open.

» FB contactor 8.2 must close.

S e FB contactor 8.1 must close.

Convertaf and - filter - contactor| Bring TE/BEt0 O.

operation with both  Powerj Bring the cab activation key to “0"

Converters during Shut Dewn. ¢ VCB must open.

e e Panto must lower. :

|s Converter contactor 12.4 must open. oherteed

« FB contactor 8.1 must open. , Gic

o FB tontactors 8.41 must close.

o FB contattor 8.2 must remain closed.

]

- Signature of the JE/SSE/Loco Testing
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Loc.omotwe No.: 3?5/ 3{

A R E Wl § 1 S S =T

© (Ref: WIECS/10)

PATIALA | LOCOF&HGTWE WORKS PATIALA

Testmg & Commnssmnmg_{' ormat Far 3
IGBT based Tractic Traction ¢ Converter, Auxﬂngﬂy

Phasﬁ Locomotive fitted with
“Converter and TCM based vCu

WAP-7T/WAG-9HC
Page : 10 of 27

. Type of Locomotive:

3

Contacto: filter adaptatton bv
|solatmg any hogie

1s Check that FB contactor 8.1 is open.
|4 Check that FB contactor 8.2 is open.

isolate any one bogle through bogie
cul put switch. Wait for cei'f-test of

tho loco:

0o/ .
- After raising panto, closing VCB, and ’ féf{e‘é © 4’
setting TE/BE
e ¥B contactor 8.1 closes. _
e FB contactor 8.2 remains open. _

Test earth fa T -det-ectioh' Battery
circuit positive & negative -

| earth, create earth fault
.. 7] negative.putential.
L emessoge forearih fault

By connecting wire 2050t

s By connecting wire 2095 Crreekéd ok |
to earth, create earth '
fault positive potential.

T -_é‘;e;;:e.;—;sageaf‘;sr-_eart_h fau}-:' E

the machine room near the FDU.
Watch for activation of alarm.

Tost Fire systom. Croate a stmoke in

TWhen smoke b{-‘*ﬂ'%i)i"-'l gets
Lactivated then R
{- e Alarm ?nggers and fauit o l
Crpessage priority 2 ‘
'aprje'ai"s on ,screen.
| 'When both smiokée sensor
<1+2'gets activated then. -
"8 ATault megsage priority. N 1|
s appears.on screen‘and *
lamp ISFi: glow
: _a. Sf@s:t;}%unmng m,ter?i’ock occurs and.
TE/BEbecomes to P, =

%Cz?fﬂﬁ‘é[./e N

Time, date & loco number -

Gla

.Emzm: corru,t date Ume and Loco
'numner e T e

" ‘Signature of the JE/SSE/Loco Testing
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Testing & Commissioning. Format For "a Phase L Locomotive fitted with
IGBT based Tractwn (‘onverter Auxalaarg Converter and TCN based VCU

Locomotw:e No.: 3?‘(9] o | e . ' “Type of Locomotive: WAP-7/WAG-9HC
4.0 Sensor Test and Converter Test - | Page : 11 of 27

4.1 Test wiring main. Tmnsformer Circuits = - S .
. Apply 198V,;/140VRM5 10 the primary winding of the transformer (at 1u; wire no. 2 at surge
~arrestor and at iv; wire no. 100 at earthing choke). Measure the oytput voltage and compare
the phase of the following of the transformers.

Output -~ . Descrnption of wmdmg | Prescribed Measured | Measured
Winding nos. - : - -1 Output Voitage . output polarity
N | & Polarity with
, | input supply.
20U, &2V, - | Forline converter hogie 1 - 10.05V, and Jo oYy B
S between cable 801A- L ..same poiarjty
1 804A " _
2U, &2V, . - |For line mnverter bogxe i } 10 O%Vp and > - ',0 volyng Qe
- pbétween cables811A- - ' same polarlty ‘
.. | B14A ' .
2U; 82V, . | Forline converter bogle 2 EL().OSVD and [ jo-osv? S
between able 801B- - same polarity
- leoas . B '
2U3&2Vy ‘For line converter bogm 2  |16.05Vpyand. .. |30 RN e
: Ce between c.ab!e 811B- - . . | same polarity : '
C e s1aB e e -
20z & 2Vg | For aux. converter 1 ;- 7.9V, 5.6Vrms r, GV _
Co between cable 1103- . - and-same : - . ;,2\} f . “u
1117 (inHBL) { polarity. ..+ i
For Aux converter 2
‘between cable: 1103
1117 (inHB2)
2UF & 2Vr ' For harmonic f:!te. - 9.12V,,” . oY D
T ""between cable & La. (m © leasVpmsand | & Uy gpas
| FB) A el same polar:ty

4,2 Test wiring aumimry tmnsfarmer 1OUOV/415V-110V {pos. 67} .

Apply 141Vp / 100Vpws to input of ’rh@ auxiliary transformer at cable no 1203 -1117 and
medsure the output at .

Descnphon of wnre no. ;-Prescnbed Output Voitage & polarity | Measured | Measured

‘with input supply. ' output polarity
: 'Cable no. 1218- 1200 58.7V,y, A1.5V s and opposite polarity. | $€ 7V
Cable no. 12187'6500 -1 15.5Y,, 11.0Vrwms ard oppesite pelarity. )M O
— T i : _ '. } ?_I‘D‘/@ﬂ_j(

Signature of the JE/SSE/Loco Testing
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(Ref: WYECS/10)

Testing & Commissioning Eormat For 3:Phase Locomotive fitted with

1GBT hased‘ Traction Conv

Loéomotivé No.: :?»?ﬁ( 2! | -

4.3 Primary Voltage Téunsfor'rher.n - S

Apply 250Ves/350V; by variac-to-roof wire-1-and _gin—y wire 0 and measure
polarity of the outptit of the primary voltage transformer forboth bogies a
specified and suggested by t
converters {Pos. 2-2'4:,._1/ *) & catenary voltmeter (Pos. 74/%)
This test is to be done for each converter.

. Activate cab in driving mode a

B _Tybe of Locomotive:

erter, Auxilia[y' “Converter and TCN based VCU

WAP-7/WAG-9HC
Page : 12 of 27

the magnitude and
s per the procedure

he traction converter manufacturer. Primary voltage measurement

nd supply Z_OOVWS through variac to wire no 1501 and 1502.

Moritor the following parameters through Diagnostic tool and in catenary voltmeter.

Prescribed |

Signal name | ‘Prescribed value in Monitored Monitored
o -catenary voltmeter value in value in value in SR
: - o 4 Micview catenary diagnostic tool
) o SRR v0|tmeter
SLG1_G 87-XUPrim- | 25KV 250% a5 .50 v
SLG2 G 87-XUPrim | 25kV 1250% I s FCp

Decrease the SUppI\;i voltage below 140 Vrms. VCB must open at this voltage. In this case the

readings in Diagnqstic.TooJ and catenary voltm,eter-will be as follows.

't Prescribed vaiue iﬁ' | Prescribed Monitored

Signal name. . Monitored
: : catenary voltreter - . value in value in - wvalue in SR
T e Micview catenary diagnostic tool
e R L I o o | voltmeter :
SLGI G 87-XUprim -+ LTIV 77 - [170% 0§ 2 dew [<Zp ¥
SLG2 G 87-XUPrim,__* | 47kV J170% | e X

Reactivate VCB to dnhyjn’é;eééiﬁg this.ﬁoitage- fo 1"25% (17.5 kV}.

. Increase t_he_sunply.t_o: 240 Vams through variac. VCB must dpéh'_‘a‘t this voitage, In this case
" the readings in diagnostic too] and catenary voltmeter will be as follows:

Signai name | Prescribed value | Prescribed | Monitored | Monitored
SPREEEE SRR AN 1'in cateénary “[valuein | valuein value in SR
| voltmeter " | Micview catenary diagnostic
o o I PR | volimeter | tool
I'SLG1 G 87-XUPrm~ . =~ { 30kV - 300% ol | 2az ¥
 SLG2 G 87-XUPrim TUUPE0KY 300% _ 30 oy Qs e

 Reactivate VCB to o) 5y decreasing this voltage t0290% (29 kV).

Signature of the JE/SSELoco Testing
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| ‘ .7 7ype of Locomotive: WAP-7IWAG-8HC
Locomotwe No ‘??Lf3( LT Page : 13 of 27

4.4 - Mrmmum uur'tage reluy (Pr.»s, 86}

. Functlonahtvtest

Mimmum voitaoe reiav {Pos 86) must be adrusted to apurux 68%

Activate-loco in cooling:mode: Check Power supply: of 48V 1o wt/es/No)
minimum voltage reiav Disconnect primary vollage -
transformer (wire no.1511.and 1512} from load resistor {Pos.
74.2) and connect variac to wire ne. 1501 and 1502 Supply
200V rms through varias. inthis case Minimum vu!tage refay
- (Pos. 86) p_rcks up ‘

' Try to actavate the cab in. drlvmg mede o e ,' N (LVés/No)
Contuctor 218 do not c!os the contml - e :
electmmts rs nof bc-*"wor km N

Con tactor 2 18 cioses, the contr of electr OTHES IS be : :

working

T .Tes;t*,Under'Voltage Protection;

Actlvate the cab in coo!lng mode, Relse pante S e e b
“Supply 200Vryis through variac to.wire na.. 1501 |

& 1502; Close the VCB interrupt the supp{y e

voltage':

The VCB goes off after ? secr:rmf irme defay

77

Again supply. 200Vams through variac to wire no. T ‘ L¥es/ No)
1501 & 1502; Decrease the supply voitage below : L
140Vqys £ 4V;

Fine tune the: mmrmum Voltuge relay so that VCB: opens

4, 5 Maxrmwm current relay (Pos ?8)

Disconnect wire-1521 & 1522 of pr:mary current transformer Connect variac to wire 1521
- &1522 (mrtudmg the resistor at POY.6.11); Put foco in simulation for driving mode; Open R3— Ry

' oncontact 136.3; Close VCB supply 3.6Apis at the open wire 1521; Tune the drum of the
- maxirmum current reiay Pos. 78 for correct over current value

VCB opens Wlth Prronty]fau!t messaqe orr -. B j,(_’fes_/No)
display.. - TR L ' '

Keep contact R3 R4 m’ 1% 3 c!osed 0 Ibse VCB Tune the resrstor 78.1 for the current of 7.0ArMs
79: ‘aAp at the open wrre 1521 ' : -

VCB opens wrth Prronty 1 fauit measaae bn T — LC%lS/NO-).
_- drs,oiay ' . s

.....
i :

" Signature of the JE/SSE/Loco Testing
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' 4.6 Test ciirrent sensors .

. PAT!ALA'L‘GCOMOTN&-WQRKS  PATIALA

et WF b AWK 2l 7 R BFREE T

" (Ref: WIECSHMO)

Testing 3 Commissioning Format For 3-Phase Locomotive fitted with

IGBT based Traction

Convetter, Auxiliary Converter and TCN based VCU

° - Type of Locomotive: WAP-7/WAG-SHC
Page : 14 of 27

Name of the.sensor .. . '.pgscr.iption of The test Prescribed value | Set/Measured
o T e : value
Primary return current. ; | Activate cah n driving mode supply . | (Variation allowed|  —
Fétensgr .(TeSt-l_;POS-G-_-"-/ 171 10A. Measure the current through | s
«62/2) | diagnostic tool or measuring print. | 1 10%)
Supply. 90mApc to the test winding of —_—
‘ sensor through connector 415.AA/lor} . a
_ ~ | 2pin no. 7(+) &8(-)
Primary return current  [*7. o
sensor (Test-2, Pos.6.2/1 — ‘ T '
ErPOS0:21 = 1 Supply 297mApc to the test winding-of| . _
& 6.2/2) “I'sensor thréugh connector 415.AA/1or 2—G%
2 pin no. 7(+) & 8(-) '
Auxiliary' winding . .- ~ rs"g'pply aquDc_tQ the test winding of T
current sensor {Pos. . . | sinsor through connector 415.AC/1or ' ___
42.3/18423/2) . |2 pinno. 7(+) & 8(). |
S e T Supply 'H%mADCtothe ”Lé'stivyiﬁditilg'of :
§g?|1'sof;‘chrgqgh connector 415.AC/1 —_ 3% 6mp
| | or 2 pinno. 7(+) & 8(-) °
Harmonic filter Supply SOmAp to the test winding of
current sensors sensor through connector 415 AE/10 "
(P0s.8.5/1 &8.5/2) ‘ 2 pin no. 7'{+)g&"8(~)' AR ,/. F
Supply 3r42mA[‘,c“to the test winding of ‘
sensor through cannector 415.AE/1or - 26 mn
2pinno. 7(+)&8(-) . .
SWitch_?Qh hotet load. Supply 90MApc _ —_
- to the test winding of sensor through
Hot_el load current connector 415.AG/1or 2 pin no. 7(+} &
sensors (Pos.33/1& 186} . .. o
33/2) i ISupply 1242mA e test windi |
=), pply 1242rmApc to the test winding _
of sensor. throGgh connector - }2-5 2o
415:AG/1or 2 pin no. 7(+)& 8(-)

Signature of the J-E!SSElLoco Testing
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Testing & Cominiss

PATIALA LOCOMOTIVE WORKS, PATIALA'
ioning Format For 3-Phase Locomotive fitted with

1ONING,

IGBT based Traction Conve

* Locomotive No:3 ¢4
" 4.7 Test DC Link Voltuge Sensors
This test'is to be donie by the commissioning engineer

(ﬁb&ﬂisﬁﬁ}f S

4.8 'Verification of Converter Pmtec-tion- Circuits {Hardu')are limits) -
This test is to be done as per.para 6.17 of the document no. 3EHX 610 282 for both the converters.

7: Type_of Locomotive:

of the firm if required.

o e L LT IR i

(Ref: WIECS/10)

rter, Auxiliary Converter and TCN based VCU

WAP-7WAG-9HC
Page : 15 of 27

Protection circuits

. L‘imitnhwhich shutdown
should take place '

Measured limit

y <

- { converter. VLB should trip

Current sensors (Pos 18.2/1, 18.2/2, [ Increase the current quickly in | For 18.2/1= 9
18.2/3, 18.4/4,18.5/1, 18.5/2, the test winding of the current’ | For 18.2/2=
18.5/3} _ sensors, VCB will off at 2.52A | For 18.2/3=
for Power Converter 1 . with pricrity 1 fault for each For 18.4/4=
— - |'sensor. o 1 For 18.5/1=
Co e - | For 18.5/2=
For18.5/3= \Il
‘Current senisors (Pos 18.2/1, 18.2/2,  increase the current quickly in | For 18.2/1= )
18.2/3, 18,4/4,18.5/1,18.5/2,  {the test winding of the current | For 8.2/2=
18.5/3) A | sensiors, VCB will off at 2.52A | For 18.2/3=
for Power Converter 2 - jwith priority 3 fault for each For 18.4/4= |
e sensor, | For 18.5/1=
I ' For 18.5/2=
SRR For 18.5/3= S
_ I IR -
Fibre optic faiture.inPower - . - {Remove gne of.the orange
Converterl. "' .. 0 . fibre optic plugs on traction - '
R converter.VCB shouid trip @k
Fibre optic failure In Power "I Remnove one of the orange o
Converter2 fibre optic plugs on traction Ol

The s'_e,_ql'.ié'n'éédbf i)bér-éi‘i@ri:'bf BUR'gontat:t_t:.‘ﬁS'-féf ‘ALLBUR 0K BUR1 out BUR 2 out and BUR 3 out
condition has to be verified by putting the Locd in driving mode’ (VCB should not be ciosed)and
isolating the BURg oie by one. In these condition following will be the contactor sequence.

Status 152/ |52 d | 5&/3 [ 5/4 152/5 152.4/1 52.4/2 } 52.5/1 | 52.5/2
AIBURCK | Close | Open | Close {Open 1 Close jOpen | Close | Close :| Open
| BUR1 off Close | Open | Close | Close | Open | Close | Open | Open | Close
“ I'BURZofi .| Cpen | Open | Close~| Close I'Close’ ] Glose | Open | Open | Close
BURZ off ~ | Open | Ciose | Open-| Close | Close | Close ‘| Open {Open | Close

e | , '.S,ignature_ of the JE/SSE/Loco Testing
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| PA f !ALA LOCOMO ﬂVE WOR?{S PATIALA

Teatmq r?:-. Enmmu.—.swnmg Format Fm 3 Phase Locomotive fitted W|th

e i S 4 R

GB 1‘ barseri Tractmn Qﬁnverﬁ@ Am{ri ag Cc;rwer&en and TCN bhased VCU

Monitored contactcfeﬁueme T e T R
State [ 273 | 52/ | 5203 | 52Ja | 52/ | S2Al] 52472 52,5/1] 52.5/2

RBUROK | (s 2| o oAt cfein | Clore - ffen | Clline (40 offe.

|- BURL off "f f/@‘:\, PR /'m,w [’@M} o Clare n//’ﬂn ,-é'ﬁ/m Ll 3K

[BURZOH | 72 | clew | (a2e o\ 2 \COpr0\ ofe. | ofen ((2oas

BURS o | o, | flse en | (et (o e Bpe e cppen | (lpaf]

i

5.0 Cammrsgmnmg wrth Hrgh Vaﬁtaqrz
_5 1 Check Lrst :

Items £0 be checked

"Yes/No
. Hbre ODtIC ra Tes.connect '
No ruhhrsh m machme mom on the mof under the Ioro o s,
All the el@ctronrr, Juh D and connectora conneated " -
: 77
_-AH the MCBS of the HB] & HBZ orxen
SRR Yes
AII the thrae fuses 40[* of the auxrhdrv con\eerters
‘ Thg fu.,e of the 41 5/119!4 quxmdr Y r_rrcu:i: {ire HB‘U open.: Vs
Roof to roof earthlng and roof to rab ea hmg dr.me -
‘ . 2
[ Fixing, ggn_n__egt;gp and gg‘;__?,,.hr_rggv:;m_;l.igpe surge arrestor done correctlv. Yo
-t Connection :in-all the traction motors done correctly. )
All the bogie body, m'nn‘r-“cr‘ron-'and ‘aa'arﬂ"i'np"r:b'n'rwrtion c!.one correctly. '
V47,
Pulse genemtor (Pus B4, 1) cor-mmon do«np currert]v
: Ve
| All the ‘{5:! ‘cu-rkf;‘ rrfthe vatr-w uaive ot th? transformer in uper\ cond:tmn. ' 5
Aii ccwers on !-’\mr & Pow&.r tonverters: Filter block, HB1, HB2 fitted
KABA 'rey mterlnckmg‘ wstem o e v

5.2 Safety test mam crrr:wt breaker R N

Prepare to swrtch oﬁ the- catenary suppiy dur ing thF‘ flrsi chargmg of the locomotive in case of any
unexpected hehavior of ihie electrical componrant of the loco. Charge the loco for the first.time by closing
BLDJ swmch The VCB w1ll tnp aﬂ'@r rerfam ume a3.N0 asi/coolant pumps are running yet.

performthe fo-lio‘wmg saf,etw test .of main. Circuit breaker through both the cabs of the locomative.

 signature of the JE/SSE/Loco Testing
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(Ref: WVECSM0)

mat For 3.Phase Locomotive fitted with
Auxﬂlaw Gonverter and TCN based VCU

. IGBTY based Traction Converter,

Locomotive No.: 2943

- Type of Locomotive:

WAP-7T/WAG-9HC

Page ; 17 of 27

Descrlption of the test o

Name of the test HNE Expected result Monitored result
Emerge"n-cy'sto'p' o ;Ralse panto in: c.cﬂnhng mcde Put -VCB rrllus:t opEen. Panto
_ T e - thehrake controllerinto RUN - must:lower. Emergency &f,@@_
in cooling mode: -~ | pocition: Close the VCB. " | brake will be applied. ohe «
= }-Push emergency stop button 24|
Emergency stop '.R‘aié'e" pante in driving 'VCB must 'open.
in driving mode ‘mode in. Put the brake Panto must
. | controller into RUN _ - lower. e ode e dn
L posltmn Close the VLB . Emergency ‘
-Push emerge'ncy stop ' ‘brake will be
o j__hutton 244, . ‘| applied.
Under voltage Raise panto in coohng_., VCB must open. |
protectionin ' mode. Close the VCB, - ChEieed é g
cooling mode Switch off the supply of :
R catenary by isclator: o -
Under voltage - Rause panto in driving VCB must open with
rotectionin mode Close the VCB. diagnostic message that
P o _ ¢ ‘catenary voltage out of Chee (A op
driving mode §W|1¢h off the supply of . limits
B ¢atenary by isolator
Shut down in" | Raise panto.in cooling mode. VCB must open. ,
cooling mode. Close‘z-'the VC&‘;Bring the BlL- 1 Panto must Otevied o
3 ' | key..in O position. - lower.

Shufden in

Ratse panto in drving mode. Close

VCB must open.

. the YEB. Bring the Bl-key in O Panto must: sty feod O
driving mode 1 position. . . : lower. &
Interlocking: R-aiSe pa-nfo in~cboling-_ ‘VCI.S rﬁust open.
pantograph-. mode. Close the VCB. ; >
VCB-in-cqo!ing - Lower.the- pantograph Chetleed o
mode S by ZPY .
interlockmg Raise pantoin drivmg mode Close| VCB must open.

B the \:'CB Lower the antoj ra hb
pantograph- ZPT | pantogiapn byt phECHked ol
VCB in driving
mode

. 'Signature of the JE/SSE/Loce Testing
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i Testing. & ca'mng@_'s_sjoningLmeglLt‘Fw 3Phase Locomotive fitted with
| \GBT based Traction Converter, Auxiliary Gonverter and TCN based VCU

Locomotive No.: AL 'E) ~ Type of Locomotive: WAP-7/WAG-8HC
ST ST S Page : 18 of 27
5.3 Auxiliary Converter. Commissioning -

Switch on the high voitage supply: an’d"set up the foco in _dﬁv_ing mode. Raise the panto. Close the VCB.

Check that there is no carth fault in the auxiliary circult, Switch off the VCB. Lower the panto. Create the

garth fault in auxiliary circuit by making ¢onnectjon between wire no 1117(in HB2 cubicle) and earth.
' After 3 minutes a diagnostic message will come that “Earth fault auxiliary circuit.”

5.3.1 Running test of 3 ph. auxiliery equipments - _ _
Switch on the 3 ph. auxiliary equipment one fy one. Check the direction of rotation of each
auxiliary machine and measure the continugus current and starting current drawn by them.

‘Name of the auxiliary. @ o '

current..

Tygical phase -

. Nieasured
. |-continuous phase
.eurrent

Measun_'ed
starting phase -

| current

S0il pump tra'ﬁsférﬁié.f T

| 'Qria_amps

g g

o7

O pump transformer 2

5.8 amps

— %

13

converteri

|- Coolant pump., . .

A8.6amps

2 .4

s 7

converter2

- Coolant pump . L

196amps

6 2>

~Oii cooling .b;iqw,elr tinit T

AT amps

| oﬂlé"ﬁ :

(2o

O conling blower umt 2. '

IR L TR

T40Gamps

259

.‘i}l(‘“

*Traction motorblower 17 ¢

;M:G:am’ps PN

ERTIY

(S7

CTraction moter plower 2

EZGOETT

BRI

RN PSS

St Blower to Tractio-n -
_motor blower1 -

T[S

[~

3¢ Blower o Traction

T

e~

Compressorl

|25 ampsatl .

kg/ cm’.

ke/em”

g0 ampsat1o”

2L

s

Compresser2....

kg/em”
40 &g 3t 10

Coakefom L

ﬁ’%amp&atg -

29

'['lfb )

. Bignature of the JE/SSE/Loco Testing
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IGBT based Tract:on (.onverter

L ocomotive No.: 23 ((9 l

5.3.2 Performance of Auxiliary Cbnw*rters .
Measure the performance of the ‘ U)'ihaﬂ’\; convertei 5

SvLen Y

i}

rmat For 1.Phase Locomotive fitted with
Auxuluagg Gonverter and TCN based VCU

Type of Locomotive: WAP-7IWAG-8HC
Page 19 of 27

through software and record it.

BUR1 {Condition: Switch. off a!! L‘hP #mad of BUR. 1}~ t0 be fifled.by comm:ss:onmg engineer

of the firm. : |
Signai name - Descrlptmn of ﬁhe Signaa Pzemrabed Momtored Value under
Ut value value Limit (Yes/No)
BURI 7303 XUUN-_--‘ - input_voltqge_ o BURl 75% (10%=125V) | 994 v Yoy
~{BURT 7303 XUUZI | DCink voltage of BURL - 1 60% (10%=100V) | ¢2&+ Ve,
‘| BURT 7303 XUIZL DC link current of BURL . 0% (10%=50A) [ Py \(jt

. BUR2 {Cnndttmn Switch off ol the lvad af BUR 2, Battery Charger on) to be
. filled by comm:ssmnmg engmeer of the fmn o

Signal name | Description of fche Pr'éséribed value | Monitored | Value under
- S Signa! by the firm value Limit (Yes/No}

BUR2 7303-XUUN input voltage to BURZ 75% (10%=125V) { pe v YG)
BURZ 7_393;;{110;21 BTk voltage ofBURz u-@%'(l@%=100\f) Zzsv | Ty
BURZ 7303-R0TZ 'DCimk current ofBURZ % Q0%0A | Pop 'Vaj
BUR2 7-303'-5(UIL_G, =-Gur,rent- batter-y EEE ‘”.;»""'1‘3‘?/:5:'»('10%41.OOA)* 3

: 1 charger of BURZ ) o 22vd \f@d
BUR2 730’5-XUIBl ”Current battery ofﬁURz T 1591 0%=100A)* | 3P v
BURZ 7303 -—XUUB --‘Voltage battnry of BUR2 T 110%(10%=10Y) TTov Yo

- Readings are: dependent upen ::hargmg condltlon of the battery.

BUR3 {Conditmn Switch off ait the load of BUR 3, Battery Charger on) to be filled by
commzssmnmg engineer of the firm. o

Signal name B _De_scrgptuon of Pfescrlbed set Momtored Value under
' o _ I:the signal value by the firm value limit (Yes/No)
BUR3 7303-XUUN ~['Input voitageto ' 1" 75% (10%=125V Cippov '
" |'BUR3 | | ! Ty
BUR3- 7303’,-,...,- o FBClink voltage 6% (10%=100V): - | faru
XUUZL o :Of BURZ et e L o ‘ ,\hp
BUR3 7303~XU121" "DC Wik current. "% (10%=50A)
o of BURS . - T & 7M : ?‘;QJD
BUR3 7303 TG Current. batt@ry 3% (0% 100A)" - A
: : ahis 22 :
..‘;:.rharger of BUR3 .. . .. . , P} Te
BURS 7303~XUIBI Current batwry i 5% 100}:100}\ # ‘
lofeur3 b T SR e,
BURS 73b3~XUUB | Voitage battery 110%(10%—:%1.0%' | lov '
|l of BUR3 - ' ?’5/

s Readmgs are, dependent upon chargmg condﬂ.ion of the battery.

. Signature of the JE/SSE/l.oco Testing
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Testmg & C.omm|ssmn|n.gFormat For 3-Phase Locomotive f|tted with
liarv Converter and TCN based VCU

_ IGBT based Tractlon Converter, Aux; _
S T e of Locomotive: WAP-7IWAG.SHC
_ Locomotwe No.: 9993); - Typ : AP TIAC %

5. 3 3 Performance of BURs when one BUR goes out
When any one BUR goes-out. thenrest of the two BUR; shou!d take the load of all the
" auxiliaries at ventilation level 3 of the locomotive,

Condition of Loads on. BURl ‘| toadsinBUR2™ = Loads in BUR3
BURSs I
AllBURSOK - Ton Coohng umt | TM blower1&2, TFP oil * | Compressor 182, Battery
1&2 o I 'pump 182, SR coolant charger and TM Scavenger
RPN SUERE el pump 182 blower 1&2 ‘
BUR 1out - - 1 Oil Cooling unit 1&2 TM | Compressor 1&2,TFP oil
' -+ . |blowerl&2, T™M pump 1&2, SR coolant .
e | scavenger blower 1&2 | Pump 1&2 and Battery \
| _ S charger. _
BUR 2 out Oil Coolingunit 1&2, |. . Compressor 1&2, TFP oil @l
| TM blower.1&2,T™M " | = o | pump 1&2, SR coolant
Scavenger blower 1&82F e pump 18&2 and Battery
o = o o charger. !
BUR3out ! Ol! (.oo!mb unit 1&2, | Compressor 1&2, TFP oil
' -V blower1&2, TM | pump 182, SR coolant
1 scavenger blower 1&_2 pump 182 and Battery R
T 'chargeq’

5.4 Aux:hary cm:mi‘ 415/116 :

For checking eatth fault detection, make a connectlon between wire no. 1218 and vehicle body. On

switching on VCB, Earth fault relay 89.5 must pick up and after 3 minutes a message will come in the

Diagnostic display that Earth Fault 415/110V Circuit .

Switch on the 1 ph. auxiliary equiprnent cne by one. Check the dlrectlon of rotatlon of each
auxiliary maching and measure the continuous cur rent and starting current drawn by them.

Name: of the auxiiiary | Typical ; ‘Measured phase Measured
machine , , o ;p‘hase-,_ . current , starting current
oo ewrrent :
Machine room blower1." - ' 15() amps PR AN N PEST
- :
Machine room blower 2 | 150 amesT ol b2 16
Sc. Blower to MR blawer 1 _' | i¥ampsT T : g
Sc. Blower to MR blowerz R 3 amp_a R i3
Ventilator cab heater 1 T R Tamps A | /-5
Venltllat_o_r‘.cab.h.e_a-ten 2 | _' 11 amps u) | 4 o~ _ 1S
Cab héaté&'l’”’ o aBamps | 0 € ) ST
- Cab heaterz A R _ —
3 : C . f -48amps | Z/ € ‘ 5

* For mchgenous MR blowers

Signature of the JE/SSEN_oco Testing
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PATIALA LOCOMOTWE WORKS PATIALA '

Testing & CommussuommFormat F or 3= Phase Locomotive fitted with
IGBT based Tractlon Converter, Aux!m Gonverter and TCN based VCU

_ Locomotwe No 3 ?f/(?/ ' - TR Type of Locomotwe WAP-TIWAG-QHC
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Y Hotei ioad c:rrmf {Not apphcable far WAC «'BHC}
" For WAP-7 lucomo‘rsve wrrh Hotel Ioad cor*verter refer 10 Armexure-HLC

5 5 Trectmn Converter (“ommrsssonmg o

' Thls tesi: is carried eut m assocaet:m wath Fnrm

Traction converter commissioning is being done one at a time. For testing Converter 1, switch
off the traction converter 2 by ';w:‘Fch hogie cut out switch 154. For testing Converter 2, switch

off the traction converier 2 by switch bogie cut out switch 154. Isolate the harmonic fiiter aiso
" by switch 160. Start up the locu by one mnverter Foiiow the functionality tests

For Converter oo TR '

Test Function. ' . - . . | Resuits desired " = .o - | Result obtained
Measurement - of. Traction converter manufacturerto
charging and-pre-  |declare the successful operation ChCetr ed o
charging - -and chargmg - and demonstrate the. seme to the
of DC Link- of{‘onverter 1 R PLW SUREIVISOR.... . o .
Measurement of - (Traction converter manufacturer to
dlschargmg of . DCLnk.. [declsre the succassful operation (Pephed O b
of Converter 1 _ {and demoustrate the same to the '
v e ns  fPRW supervgsm
Earth f'mi'r detectlon on .. -|Traction converter, manufacturer to .
posmve potentlal of; DC U declare the sucrecsfuloperatuon R
Link of Converter 1 - Jand demonstrate the same tothe ... M.é(/eei.- “k
: et PLW superwsor et
Earth fau!t detectron on . |Tractior converter manufacturer o
negat:lve\-_.pqtenpe! of DC. . |declare the successful operation heefced & Ix
Link of Canverteri” " and demonstrate the saine to the ™ T .

PLW supervisor, .

Earth fauit detection on AC ITraction converter manufacturer to

part-of the traction . declare ;thesuccessful-operation

-‘Eircu,it-Qf Con\!,‘“-‘-r.ter}l.; ;. land dememtmte the same to the . ' gy e €4 oy
S ey e ‘IPLW superv:sor . .

Pulsmg of Ime corwerter B Fractlon converter manufacturer to

of Converter 1 : :declare ‘the successful operation. 54@(?@4' Al
. _ (Zand demonstrate the same io the '

C e "'fP!.Wsuperwser ‘

Pulsing of drive-. - -~ |Traction cerwerter mdnufacturer to :

conyert_er:of Converter 1 ;declare the. successful operaticn Cueek@d—o

jand. clemonrstrate the same to the
feiw. superwser -

S R

e .Signature of-the JE/SSE/Loce Testing
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Testmg & Commlee emng

IGBT based Trar.taon Canverter Auxa!rerg sonver

Locomotwe No.: j q Lf 3t
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(Ref: WI/ECS/10)

Format Fnr 3 Phase Locomotive fltted with
rter and TCN based VCU

Type of L.ocomotive: WAP-7/WAG-9HC
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Link of Convertér 2.

demonstrate the same to the PLW
supervisor.

. For Cbnverter‘._z N T EE ,

Test Function . ﬁi@suns:?desired _in sequence F Result obtained
Measurement. = of 'Tractlon converter manufacturer to -

chargirig - and. . pre- {declare the successful operationand - CHEPed 6
chargingand charging  |[dembnstrate the same tothe PLW ) :
of DC Link of Converter [supervisor. ==~
2 : : . ‘ _
Measurement of [Traction converter manufacturer to
discharging of DC Link ' [declare the successful operation and ek o,
of Co-nverter 2 |dembnstrate the: seme to the PLW: co :

. lsupervisgr:. _ il

Earth fault detect!en on Traction mnverter menufarturen to
positive potential of: € (declare the successful oparation and . CEefed 6y

["Earth fault detection on
negative potential of DC
Link of Converter 2.

Traction converter manufdcturer to
declare the sutcessful operation and
demonstrate the same to the

‘ supervrsor/v

a/f@vf@@d o ¢

Earth faul+ detectmn on
AC part of the traction
circuit of Converte_r 2.

Traction’ converter manufacturer to
declare the successful-operation and
demonstrate the same to the PLW

supervisor. '

(hEdeed o (¢

Pulsing of line converter

of Converter 2,

Traction converter manufacturer to
ideclare the successful operation and

) SUDETVISOI’

demonstrate the same to the PLW -

Cheeged oo

Pulsing of. drrve
converter of
Converter 2

" fTegetion’ cenverter manufecturer to o
. |declare the:successful. operation
and demonstrate the same. to the

PLW superwsor

ovneeted ok

Signature of the JE/SSE/Loco Testing
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Teéting & Commissioning Format For 3-Phase_LQcomotive fitted with
IGET based Traction Converter, Auxiliary Gonverter and TCN based VCU

' LocomotiveNo: 794, 7/~~~ = TypeofLocomotive: WAP-TWAG-SHC
ocomen j?t’/j/ i : ' Page : 23 of 27

5.7 Test protectwe shutdown SR

Test Function. =~ | Results desu‘ed in sequence ~ | Result obtained
Measurement of Start up the loco w_ith both The %

protective shutdown | converter. Raise pante. Clese VCB..

by Converter1 .. Move Reverser handle to forward or

electronics. reverse. Remove one of the orange

 fibre optic feedback cable from
_‘converter 1Check That converter 1 ﬂfﬁd&’dé&L Ol
|- elactronics produce«*s a protective shut

cdown, LT o
» VCB goes off
@ Priority 1 fauit mesg on D[JU
appears
_ A Disturbance in Converter1 .
Measurementot . . | Start up the loco with both the &
protective shutdown | converter. Raise panto. Close VCB.
by Converter 2 | Move Reverser handie to forward or
electronics. . | reverse. Remave one of the orange

| fibre optic feedback .cable from C/V’C)C({M/&

converter 2. £heck that converter 2
iegtromcs producps a protective shut
. down _ e
@ VCB goes of"f -
o Pr;onty 1 fault rnesg on d:aonostlc
. display appears .- Lo

Dasturbmme in Cbm)erter 2

: 5.8 Test Harmonic Ftiter E '
- Switch on the filter by switch 160,

Test Functuon o Resuits desired in. saquemce "Result obtained

iVIeaSUrement c:f fllter Start up the ioco wnth both the ‘

cuirents” - lconverier. Raise panto. Close VCB. |
- _ | Move Reverser handie to forward é@fgﬂ&//ﬁk.

| or reverse, Apply & small vaiue of ‘

IE/BE by mmnng the throttle.

® FB fomactor 8 M mw.t opﬂrs A4

. Signature of the JE/SSE/ cco Test




AN I NI T 5 S Nl Nl WS

 (Ref: WVECS/10)

{ssue No.03 )
Effective Date: Feb 2022 el
PATLL lALA wmmcn NE WGRM[L&L—A

estmg &G Cmmm:ssnomm Forma‘t For 3 Phase Lacomaotive fitted with

IGBT bgsed tgagtlonmConvaner Auxmarv Converter and TCN based veu

Loco:motny.e No..3 ?-4(3[ Ch ' R  -~ . Type of Locomotive: V;%Itﬂg:AgQgc

""'."—‘\ PR Py e

L m FB contactor 8 2 must close

- |eFB tontactor 8.1 niust c!ose
.. |eCheek the filte retirrent in |

I diagnostic japtop .

Bring the TE/BE throttle to 0

Switch off the VCB _ : M"?ﬁ@@ l

o FB contactor 8.imust-open. .

o FB dlschargmg contar.tor 8 41

1 mustclose - _

g “o e Chiack the flitér"‘eiu'r'r’énlf i

' Cenh -, diagnestic laptop - -

Test earth fault: 1iMake a-connection: between wire

~detection harmonic | no. 12 and vehicle body. Start up . _

filter circuit, the loco. Close VCB. : " - '

o Earth fault relay 89.6 must pick up. Clreefecd o e

| ® Diagnostic. message com@s that - ;

E’arth fault m harmomc fﬁter circuit

Test traction motor -T‘ra'c"tiﬁn -conf\ferter manufacturer

speed sensors for to declare the successful operation @ k
‘both bogie in both | and. demwstmt@the- same 1o the
cabs | supaw;cor/ PLW

- 5.9 Tesr important compmaenfs o_f the focomotme ot

— fterns to be tested . poscruptuon rof the test - Monitored value/remarks

N i‘?W.U converter manufacturer 1o declare the S
’ Speedometer. auccessfui operation and demonstrate the : f//iféf(@é/dk
IR ' -samie to the supervisor/ PLW i
1 The time after which the starting capacitor for
MR blower should go off the. sireuit should be Cheglccdol
| set to 10- 12 58 conds Farpes :
Ni-Cd battery voltage Af full charge the ba tt@ry voltage should be _

S| sovnce. . ' %evék(%ﬁ k
: -Flasher ki ht »:,‘_i. : 'i'rom both uab ﬂasher Iight shouid blink at
: g . ignst.65 times in.ope minute, Chégked 2tk
' Head Ilght Hezad tight shouid glow from both cabs bv
' T | obsrating ZLPRIY. Dimpiéer operation of 1 c%f@{&*’@s{/@ le
- 4 headlight should also.ocsur by operating the '

switch ZLPRD, -

Time delay module =
of MR blower

' Signature of the JE/SSE/Loco Testing
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PATIALA LOCOMOTIVE WORKS, PATIALA

Testing & Comm |ss|onmg Eormat For 3-Phase Locomotive fitted with

LADC. INUL.TN T/ ]

(Ref: WI/ECS/10)

- IGBT based Tractmn Converter, Auxlllam Converter and TCN based VCU

_ Locomotwe No.: 3 ? l( Z /

Type of Locomotive: WAP-7/WAG-9HC -

Page : 25 of 27

operating the switch ZLI

. ...... .| Bothfront and tail marker i ht should glow
Ma_l_",ker_ light. from both the cabs * Hent. g Ot EQEL ® (g
Cablight - i ‘Cab light s shouid alow in bqth the cabs by- OLELRA a4y
R ‘ope) m""heswntchJ_LC o
Spot lights =j,_Bch Drwers and Asst. Drivers Spot light should ' Cl fé(’a 2D
R - [ AL ‘both cabs by operating ZLDD
Instrument lights T Instrament light s_hould glow from both cab by | el

‘button

llluminated Push

All illuminated push buttons should glow
clurmg the operahon

Gthecteed 4t

Contact pressure

7| The contact pressure of FB contactors {8.1, 8.2)

For contactor 8.1@

of the high ratmg o+ . |istobe measured For contactor 8.2: J] €<
contactors.’ /| Criteria: |
The minimum contacr pressure is 54 to 66
Newton.
Crew Fan _All crew fans should work properly when VCB Cab 1 LHS:
L of the Yoo s swntched on. The-airfiow from Cab 1 RHS:
- each cab fan l‘; fo he mPasured Cab 2 LHS: Y gt
. :Crlterla - ' Cab 2 RHS:
| Fheminimum ﬁow of air of cab fan should be
_ . ..125 m3/mmute ’
6.0 Runnmg Trial ofthe lcwmotme T
SN | Description of the itemsto | -~ IR Action which should take place Remarks
| be seen during trail run’ ‘ '
1t Cab activation in driving . - No fault rraESSage should appeai on the diagnostic panel of |[Céredeed
- mode : the loco. - L
Loco charging "| " Loco to-be charged and all auxiliaries should run. ‘\
e ' " No fault message to appear on the diagnostic panel of the %efmeﬁ
_ loco. Raise MR pressure to 10 Kg/cmz, BPto5 Kg/cmz, P} 1«
‘ o 1. 106 Kgfem”. J
3. { Check function of -1 This switchis active only in activated cab. By ‘1 &
Emergency push stop. ‘ _pushmg this switch VCB should open & pantograph 5’&”7 ai%
L - '] " should be'lowered. - ~
4.1 Checifunction of BPCS. - ") s Beyond 5 kmph, press BPCS, the speed of loco 1
- 7 I' “should be constant.’ _
Ca BPCS _E_l__c.t.l,on should be cancelled by moving %éﬁf&
TE/BE throttle, by dropping BP below 4.75 {
i(g/c'm'z; by pressing BPCS again. .
5. | -Check train part;ng | Operate the emergency cock to drop the BP.
| operation.ofthe . | Prr)essure LSAF s'hOgUId glbw. oP 'E%eg{f/“
Locomotlve ' A S -

Signature of the JE/SSE/Loco Testing
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PATIALA LOCOMOTIVE WORKS PATIALA -

Testing & Commlssnomng Format For 3-Phase Locomotlve fitted with
IGBT based Traction Converter, Auxiliary Converter and T( TCN based VCU

" Locomotive No.: 3 8431 o Type of Locomotive: WAP-TIWAG-GHC
. L L R Page : 26 of 27
6. Check vighiance T T et the speed more than 5 kmph and ensure that B
operation ofthe - = | brakes are released i.e. BC < 1 Kg/em™
locomotive .t For60 :emndd 46 not press vigilance foot switch or

1 sandmg ff.)k)to thtch or’ TE/BE throttle or BPVG
switch then ™ o -

. Buzzer uvhouid start buzzmg

e LSVW should glow continuously.

Do not acknowledge the alarm through BPVG or

' vigilance foot switich further for 8 seconds then:- ]
éf Emergency 'bra'ke should be applied - led &
automatucaliy R B

"u- VCB should he swm_hed off.
Resetting of thes penalty brake is possible only after
'32 seconds by bringing TE/BE throttle to O and
' 1ekmzawledge BPVR and press & release vigiiance
e L oot swntnh : o N
7. | Check stari/run inferlock | e.at low-pressure. of MR (\ 5.6 Kgfom®). : Ol Cpd G
@ Wli’h pa:k brake in applied condition. .,-———-—"“—_‘_/" MR

L] Wei i dnec‘c Iocn brake applied (BP< 4, JSKg/cm h
-]
@ ‘th auiomauc Lram brake applied (BP<4. 7‘3I{g/cm M&k‘*ﬁ’ék

[ Wrth @murgency ‘ciek {BP < 4.75 Kgfem )._
8 1 Check t‘ract}bn interlack Swﬂr,h of the Brake electronlcs The

?rq(.twe /Brakmg_, eﬁort should ramp down, VCB Cheeked & ,<
: _ i shouid open and B reduces rapidiy.
9.| Checkregenerative | Bring the TE/BE throttle to BE side. Loco speed '] CAE R 01,
) braking. , should stast reduc:ng /’ '
10. 1 Check for, BUR - in the e\.ren't of failure of one BUR rest of the two
ie,clundancy test at BURS can take tne and of ail the auxnllarles For this
venﬁiati_bﬂ. level 1 & 3-6f %Wuﬁiibff oneBUR." SR Kf/h Ched
loco operation AuxiliaFies should be catered by rest of two.BURs,
e o st gliEely off the 4 BURs; lo¢o should trip in this case. y
13t Check the power "Lrefate d-’saurbﬁme in power converter by switching
cghyertér | afftbe ele‘_tromrs VCB shotid: open and converter K%M%"’k\
iSolafion_test .,an_uld, get Js,ei@ted and traction is possible with '

anether power converter. -

LI SO .
PR .

' Si’gnatﬁre of the JE/SSE/Loco Testing
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Effective Date: Feb 2022 .
PATIALA LOCOMOTWE WORKS; PA PATIALA

‘ estmg 8 < Commissioning meat For 3-Phase Locomotwe fi tted with
|GB’I based Tractmn Gonveﬁer xmam Conve\rter and TCN based VCU

Loco_motwe No. 39 l( g , e Type_of Locomotive: V;g;;ﬂv;l;\g-gzi;c

7 0 'Fii‘aa‘!:‘éi"‘eéhk ligt to be veﬁ%ié&i attheﬁame@f 'ﬁ;‘d_m:; daspatch N

| Condmon IOperaﬂona of the followmg ﬂe-ms are 1 be checkm

SN | ltem o ~ Cab-i o Cah— Remarks T

1 | Head fights T - C\
' ' e le Gla '

7| Marker Red

3 | Marker White,, s .- . R -

el ) ope

7 [ abighs

L2 i g

5 | Dy Spot Light ” , T
afe .| &f¢ hieefecd oo 5)77/((1}1?? o %

Asst Dr Spot Ltght

Flashm l.gm o LI A

_lnstrumenf nghts ‘_ _ \D
LBk Y )

.Cofridor tight L o \

- ol | _OF

_Cab Fans

&l e

"1 | Cab Heater/Blowers |

: ‘ s nk’ | n/y
12 | Ali Cab Signal Lamps .. ‘ IR
T | Panel’A"

@fq . i3 .

Signature of the JE/SSE/Loco Testing
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PATIALA LO'CC.)MOTIIV.E WORKS, PATIALA

Testmg& Comm ssmnmg Format for 2x5 2x500KVA IGBT based Hotel Load
Converter for 3-phase Electrlc Locomotives

Locomotive No.: 3’?4( 3 Page: 1 of 6

Type of Locomotive: __ AP 9—

Make of Hotel L-oad'Convertér: MEET By

Details of Equipment: -

Equipment Sl. No o Equipment Sl. No
HLC1 ~|IV Coupler
231 CAB1 ALP —
HLC2 IV Coupler
o TR0 CAB1LP : —
Converter-1 ' IV Coupler ‘ '
- : AB2 ALP a—
| 2300 ¢ —
Converter-2 | IV Coupler
_ ' 23 CAB2LP =
UIC Coupler fof Hotel UIiC Coupler for Hotel
Load Converter , — l.oad Converter —
(353.3/2 CAB2) (353.3/3 CAB1) :

1. Polarity test of Hotel Load Winding:

Apply 198 /140 to the primary winding of the transformer (at 1U; wire no. 2 at surge
arrestor and at 1V, wire no. 100 at earthing choke). Measure the output voltage and
compare the phase of the following of the transformer.

Output Winding[Description of | Prescribed Output| Measured Measured
Nos.. _ winding Voltage &Polarity | Qutput Polarity
- with input supply

2UH1 & 2VH1 | For Hotel load 5.9 ,4.2 and same
' " | between cable - | polarity '

. l91-94 - ole ol
2UH2 & 2VH2Z | For Hotel load © | 5.9 4.2 and same
| between cahle polarity
91A- 94A o< Of

Signature of the JEISQjoco Testing
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2. Visual Inspection:
Fitment of Units and Earthing to Sub-assemblies

Vérify' the following 'Equipme'nts Fitment and grounding cables are connected to
. Locomofive body.

sl Nd. T Equipment Name o ‘ Uriit Fitment | Provision of Earthing
ST - . 1 {Yes/No) (Yes/No)
1| HLCT ) |
- e ves
2 HLC2 _
3 . Ouiput Contactor unit1 HLC1 |
o \ros Ves
4 Qutput Contactor unit2 HLC2
L y-es Ves
5 IV Coupler CAB1 ALP .
| R Ves | YV ey
6 IV Coupler CAB1 LP \; |
SR yes
7 | IV Coupler CAB2 ALP
BN Ve Yes
8 IV Coupler CAB2 LP
B | " Y el Moy
9 “UIC Coupler for Hotel Load _ B
' Cenverter (353.3/3 CAB1)  Vey \ s
10 LIC Coupler for Hatel Load
' Converter (353.3/2 CAB2) y y-J) ')/%
11 - CT {LEM sensor) under HLC1
S Ve X e
12 - CT(LEM sensor) under HLC2

Signatuie of eiggSElLoco Testing



3. Cable Routing and Laying |
3.1 Control cable routing and layout
Verify the connections, tightness and cable routing of the following Control cable.

Page: 3 of 6 @

[Si T Cables Details Performed
No. (Yes/No)
1 From Wago SB1 to HLC1 are connected as per wiring
_ format >"€J
2 From SB1 {o UIC'Coup!far Hotel l.oad Converter (353.3/3
' CAB2) through Bayonet connector XK22HL 01(22p|n)|s ._{ ey
connected as per wiring format .
3 | From SB1 wago(XF22S:01/53) to IV coupler CAB1 ALP
are connected as per wiring format t1 L4
4 From SB1 wago(XF225:01/54) to IV coupler CAB1 LP
are connhected as'per wiring format \.\ es
"5 | From deo 8B2 o HLCZ are connected as per wmng
© format : : : : \-‘ &
6 | .From SB27o UIC Coupler Hotel Load Converter (353.3/2
| CAB2). through Bayonet connector XK??HL 02 (22 pin) is l1 -y
: connect:nd as per wiring format . .
7 From SB2 wago (XF775:01/53) to 1V coupler CAB2 ALP
o arg connec:th as per wmng format ‘1 %
8 | From SB? wago (XF??S 01!‘54) to IV coupler CABZ LP
| oare connected as per w:rlng format \1,@
9 | From FLCT 1o Contactor unit 1 through 4 Core Cable are
' ""._cgnnqud as per wir.ing format - : 2
10 From HLC2 to Contactor Unit 2 thréugh 4 Core Cable are
-t | connected as perwiring format . ‘\{.-&9
11 | From SB to VCU are coninected aé per wiring format
12 rrom r"T (HLC1 LEM sensor) io SR'i are connected as
| per: wrrmg fo:mat B \1‘%
13 From OT (HLCZ LEM sensor) o SR2 are connected as
: per wrr:nq format o \’@

7 Signature of eﬁSEILoco Testing



3.2 Power cable routing and layout

Page: 4 of 6 @

Verify the connections, tightness and cabie routing of the following Power cable.

Sl. | Cables Details ' - Performed
No. : ' Yes/No)
1 ' From Traneformer to HLC1(2UH & 2VH1) are kf
| connécted as per wiring format e
2 - | From Transformer to HLC2(2UH2 &2VH2) are .
connected as per wiring format _ .83
3 From HLC1 to Output Contactor un|t1 are connected as per
_| wiring format 984
4 | From HLC 2:to Qutput Contactor un:t 2 are connected as per §
wiring format - Vel
5 From Output Contactor unit1 to IV Coupler CAB1 ALP and IV
' Coupler CABZALP through Junction box are connected as \1 2
per wiring format
6 From Output Contactor unlt 2 to IV Coupler CAB2 LP and IV -
Coup[er CAB1 LP through Junction box are connected as per L’ 28
wiring format

4. Continuity 'teet::. '
Check the contmunty test for the Exiernal connectrons made to Equipments.

Note: This contmulty test should be done before power ON the Locomotive Battery.
4.1 Control ‘cable contmulty :

Cables Detéils

SI. Performed
No. : : (Yes/No)
1 From \Nago SB1 to HLC1 are connected as per wiring format \144
2 From SBT to UIC Coupier Hotel Load Converter 7
(353.3/3 . CAB2)~ through. Bayonet connector
XK22HL.: 01(')2p|n)|s conpected as per wiring format L, o4
3 | From SB1 wago(XF228: 01/53)to IV coupler CAB1 ALP are connected
as perwiring format .~ Lf 24
4 | From SB1 wago(XFZ?.S 101/54) to IV coupler CAB1 LP are connected as !
_|_per wiring format 23
5 | From Wago SB2to-HLCZ are cormected as per wiring format \;
6 | From SBZ to UIC Coupler Hote! Load Converter =
:(353.3/2 CAB2): through ‘Bayenet. - connector
XK77HL:02(22pin) is connected as per wiring format 705,
7| From SB2 wago (XF77S:01/53) to IV coupler CAB2 ALP are '
connected as per wiring format H@A
8 | From SB2 wago(XF77S:01/54) to IV coupler CAB2 LP are connected ! T
as per wiring format k] &
9 From-HLC1 to Contactor unit 1 through 4 Core Cable are connected '
as per wiring format . '742;
10 | From HLC2to Contactor unit 2 through 4 Core Cable are connected ‘
as per wiring. format 7 8
11_| From SB to VCU are connecied as per wiring. format Loy
12 | From HLC1 LEM sensor to SRT are connected as per wiring format Lo
13 | From HLC2 LEM sensor tc-SRZ are connected as per wiring format (, as

Signature of the JE/€

/Loco Testing
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4.2 Pourer cable continuity

Page: 5 of 6 @

These cables continuity should be checked before mounting of cc_mverter in the locomotive.

Performed
sllo Cables Deta|ls (YesiNo)
1 | From Transformer to HLC1(2UH1 & 2VH1) are connected as
" perwiring format. 7949
2 | " From Transformerto HLCE(EUHZ &2VH2) are connected as per /
| wirngformat- 7*@
3 | FromHLC1: to Output Contactor unit? are connected as per
wiring format - 7,04'
4 From HLC 2 to Output Contactor unit 2 are connected as per
, wiring format 705
5 From Qutput Contac*tor unit 1 to IV Coupler CAB1 ALP and IV )
Coupler CAB2ALP through Junction box are connécted as per 7,-01
wiring format
6 ‘From Qutput Contactor unit 2 to IV Coupler CAB1 LP and IV :
Couplpr CAB2 LP through Junction box are connected as per 735
wiring format
5. Battery power ON
Tesis Supply Voltages

Remove all Control cable connectors (Analog and Digital Input/output connectors)
from HLC1 HLC2. While Switch- ON' Battery. supply observe is there any MCBs
trlppmg Wait for one or two minutes after switching ON Circuit breaker(MCB1) and
obsérve for any overheatmg symptoms like smell, smoke, temperature etc. from the
wire bunches. If any such symptoms are noticed, there mlght be a short circuit in the
wire bunch. Chack up-once again contmuﬂy wherever suspected. After that check
the VQI’rage ievels at all equrpments ccmnectors as mentioned below.

Te\st Detar!s

Acceptanc'e -

‘1 Observations

Voitage Level at HLC 1

-and XF225:03/58
li. Between wago terminal XF22S 03/53
~_and XF228.03/58 i

[. . Between wago terminal XF228:03/54 -

110VDC

o

Voltage Level at HLC2 :

-I. Between wago terminal XF77S; 03/52
and XF778:03/56

Il Between wago terminal XF7TS: 03/51
“and XF??S 03/56

~110VDC

Note: ‘After Above tests switch off the Power and restore afl removed connectors
.and once agam sw:tch ON the 110 \'A Supp!y and ensure that no MCB tripping due

Ao abnormahty

Signature of the JE/S¢
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6. Converter operation (ON/OFF) test

Page: 6 of 6

Power supply is directly available to .the Hotel Load Converter via Hotel Load
Converter windin’g (2UH1 2VH1) and (2UH2-2VH2). As soon as BLDJ is closed power
w:ll 'bé available to the Hotel Load Converter. Connect the test jig of Hotel Load
Converter to-the UIC and v Coupier Charge the locomotive and switch on the BLHO,
LSHO indication sholld glow. Hotel Load Converter screen will show message
“waiting for ON command”. One by one Hotel Load Converter can be switched on by
test jig. Finally both the Hotel Load Converter should be turned out simultaneously.
Observe the fiow of air from the air duct, this will ensure that Hotel Load Converter is
ON. Both the Hote! Load Converters are ON, then voltage and frequency should be
measured as per the table below:-

Converters should run without any irregularities.

Hote! Load Converter 1

: _ ‘ Qutput Voltage Output Frequency
ov VW TE'Y (Hz)
-.m« o ek | 6k Ok
Hotei Laad Converter); o : ,
L {}utpvutVoltage o Output Frequency
oY ] VW | UW - (Hz)
_ ﬁ"“:"' B ,o[q.l. . .v ol | ol

7. Earth Fault Test |
7.1 Input Earth Fault:-Ground the input terminal of the Hote! Load Converter using a

proper resnstance and then turn on the Hotel Load Converter. The converter
should trip W|th the message: “Input earth fault”.

. 7.2 Output Earth Fault:-Ground the output terminal of the Hotei Load Converter

using ‘a proper resistance "and thenturnon the Hotel Load Converter. The
_converter should trip with the message “Output earth fault”.

th_ef T l_jes'e :tb"be-‘done'fo_r the bqth rthe-éonve'rtersr (HLC1 and HLC2) separately.

Signature of the JE/SSE/Loco Testing



LOCO NO: _ 7% i;t? |

Page: 33/A

Status of RDSO modifications

Sn| Modification No. _ Description Remarks
1. | RDSO/2008/EL/MS/0357 | Modification in control circuit of Flasher Light and Head
Rev.0" Dt20.02.08 | Light of three phase electric locomotives. @k/Not Ok
2. | RDSO/Z008/ELINS/0377 ;Mddiﬁcaﬂon tc - voltage sensing circuit in electric O/IN Ok
Rev.'0’ Dt 22.04.09 locomotives. . : , KNt
3. | RDSO/2010/EL/MS/0390| Paralleling of interlocks of EP contactors and Relays of O@ot Ok
Rev.’0’ Dt 31.12.10 three phase locomotives to improve reliability. , :
4. | RDSO/2011/EL/MS/0399] Removal of interlocks of control circuit contactors no. 126 O,Km ot Ok
“Rev’0'Dt08.08.11 . .| from MCPA circuit.
5. | RDSO/2011/EL/MS/0400| Modification sheet for shifting the termination of $GKW, 1.8
Rev.’Q' Dt 10.08.11 KV, 70 sq mm cables and 2x2.6 sq mm cables housed in OW& Ok
: lower portion of HB2 panel and provision of Synthetic resin
. : _ bonded glass fiher sheet for three phase locomotives. -
6. | RDS0/2011/E1/MS/0401) Modification sheet for relaying of cables in HB-2 panel of (DﬁNot Ok
Rev.’0" Dt 10.08.11 three phase locomotives to avoid fire hazards.
7. RDS’O/2011/ELIMS/0403 Auto switching of machine room/corridor lights to avoid @QNot Ok
Rev.'0r Dt 30.11.11 draining of batteries in three phase electric locomotives. i
8. | RDSO/2012/EL/MS/0408| Modification of terminal connection of heater cum blower O1</
Rev.'0' . assemibly, » § ' /Not Ok
9. RDVSP/2012!EL/MS,/(}411‘ Modification sheet to avoid simultaneous switching ON of '
Rev’1" dated 02.11.12 - | White and. Red :marker light in- three phase electric Oﬁiot Ok
' REETE locomotives.. L : _
10 RDS|0:'2012{EL_JMS/0413 Paralleling of interiocks of EP contactors and auxiliary Ok/ot Ok
.| Rev.'t' Dt25.04.16 contactors of three phase jocormotives to improve reliability. '?"%
11 | RDSO/2012/ELMS/0419| Modification sheet to provide rubber sealing gasket in
. Rev'@'D20.12.12 - | Master Controller of three phase locomotives. GKINot Ok
12 | RDSO/2013/EL/MS/0420] Modification sheet  to provide mechanical locking '
' Rev.0'D123.01.13 " " | arrangement in Primary Over Current Relay of three phase @Not Ok
} < : ‘ locomotives. '
13 | RDSO2013ELMSI0425| Modification sheet for improving ilumination of head light in
- f;;gg Dt22.05.13 dimmer mode in three phase electric locomofives. &INOt Ok
1 O/2013/EL/MS/0426| Madification sheet. of Bogie isolation rotary switch in three '
. | Rev'0'Dt18.07.13 - | phase electric locomotives. < OﬁNOt Ok
18 | RDSO/2013/EL/MS/0427 | Modification sheet for MCP control in three pha i '
. i Rev.'0" Dt2310.13 ! locomotives. : 'e¢ phase slectric QKINot Ok
16 RDSF)!2013/EL/MS/0'428 Modification .sheet for reiocation of earth faull relays for -
Rev.’0" Dt 19-1_2-13 ~ [ harmonic filter and hotel load along with its. resistors in KﬂlNot Ok
= RDSO/ .| threé phase eiectric locometives. : '
/2014/EL/IMS/0432 | Removal of shorting link provided at o-d terminal of over '
.| Rev.'0’ Bt 12-03..14‘-' .. _pcurrent.relay of three phase eléctric locomotives. k/Not Ok
18 gDS%:’QOW!EUM_S/MSti Provision of Auxiliary interlock for: monitoring of Harmonic
| Rev- '+ Dt25.09.1 f i ﬁlte.r‘-:'.Oy_-'-(8.1)ﬁanption (8.2) Contactor in GTO/IGBT /@ﬁNot Ok
L . “o. | locomotives. - - R :
19 | RDSO2017/EL/MS/0467 | Modification In blocking diodes to improve reliability i p
it 2 IQGHICAToN In Blocking y in three
- gg"s-g Dt 07:12.47 phase eiectric locomotives. - - /Ok/Not Ok
0/2018/EL/MS/0475 | Modification In-existing Control Electronics (CE) resettin \
5 290\;;)2015”5 ‘. -* | stheme of.3 phase electric locomotives. ' @Not Ok
IZMY/EL/MS/0477 | Implementation of push pull s
Rey.’O’\I_D_t_'lS.C_)Q,'!Q ‘ p I P pull scheme, 6kaot Ok
! v
. \//
Signature o

JE/SSE/ECS
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Loco No.: 39431

PNEUMATIC TEST PARAMETERS OF 3-PHASE ELECTRIC LOCOMOTIVES

(As per DG/RDSO/LKQ’s letter No.-EL/3.2.19/3phase, dated-29.03.2012)

SN Parameters Reference Value Result
Brake Panel: M/s Knorr Bremse India Pvt Ltd
1.0 | Auxiliary Air supply system (Pantograph & VCB)
1.1 Ensure, Air is completely vented from pantograph 0
Reservoir (Ensure Panto gauge reading is Zero)
1.2 Turn On BL Key. Now MCPA starts. 60 sec. (Max.)
Record pressure Build up time (8.0 kg/cm2) 120 sec (knorr) 115 sec
1.3 Auxiliary compressor safety Valve 23F setting Faiveley Doc. No. 8.5+0.25kg/cm2 8.55
DMTS-014-1, 8 CLW’s -
check sheet no.
F60.812 Version 2
1.4 Check VCB Pressure Switch Setting CLW’s check sheet Opens 4.5+0.15 4.55 Kg/cm?2
no. F60.812 Version 2 | kg/cm2, closes
5.5+0.15 kg/cm2 | 5.5 Kg/cm?2
1.5 Set pantograph Selector Switch is in Auto, Open pan-1&2 Isolating Cocks & KABA cock by Key (KABA Key)
1.6 Set Cab-1 Pan UP in Panel A. Observed Pan-2 OK
Rises.
1.7 Close Pan-2 isolating Cock Panto-2 Falls Down | OK
Open Pan -2 isolating Cock Panto-2 Rises
1.8 Record Pantograph Rise time 06 to 10 seconds 8 Sec
1.9 Record Pantograph Lowering Time 06 to 10 seconds 9 Sec
1.10 | Panto line air leakage 0.7 kg/cm2in5 0.45 kg/cm?2
Min. in 5 Min.
1.11 | High Reach Panto emergency test and reset. -NA- -NA-
2.0 | Main Air Supply System
2.1 Ensure, Air is completely vented from locomotive. Drain Theoretical
out all the reservoirs by opening the drain cocks and then calculation and
closed drain cocks. MR air pressure build up time by each test performed by
compressor from 0 to 10 kg/cm?2. Railways.
i) with 1750 LPM compressor i) 7 mins Max. 6 min. & 45
ii) with 1450 LPM compressor ii) 8.5 mins Max. sec.
2.2 Drain air below MR 8 kg/cm?2 to start both the Check Starting of ok
compressors both compressors
2.3 Drain air from main reservoir up to 7 kg/cm2. Start 30 Sec. (Max) CP1-27 Sec
compressors, Check pressure build time of individual
compressor from 8 kg/cm2 to 9 kg/cm?2 CP2-28 Sec
2.4 Check Low MR Pressure Switch Setting (37) D&M test spec. Closes at 6.40%0.15 | 6.45 Kg/cm?2
MM3882 & kg/cm2 Opens at
MM3946 5.60+0.15kg/cm2 5.65 Kg/cm2
2.5 Check compressor Pressure Switch RGCP setting (35) D&M test spec. Opens at 10+0.20 10.1 Kg/cm2
MM3882 & kg/cm2, Closes at
MM3946 8+0.20 kg/cm2 8.0 Kg/cm2
2.6 Run both the compressors Record Pressure build up time Trial results 3.5 Minutes Max. 3.4 minute
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PLW/PATIALA
Loco No.: 39431
2.7 | Check unloader valve operation time Approx. 12 Sec. 11 sec
2.8 | Check Auto Drain Valve functioning (124 & 87) Operates when ok
Compressor
starts

2.9 | Check CP-I delivery safety valve setting (10/1). Run CP D&M test spec. 11.50+0.35 11.55
Direct by BLCP. MM3882 & MM3946 | kg/cm2 Kg/cm?2

2.10 | Check CP-2 delivery safety valve setting (10/2). Run CP D&M test spec. 11.50+0.35 11.55
direct by BLCP MM3882 & MM3946 kg/cm2 Kg/cm?2

2.11 | Switch ‘OFF’ the compressors and ensure that the safety D&M test spec.
valve to reset at pressure 1.2 kg/cm2 less than opening MM3882 & MM3946
pressure.

2.12 | BP Pressure: Switch ‘OFF’ compressor, Drain MR Pressure | CLW’s check sheet no. 5.0+0.10kg/cm2 | 5.0 Kg/cm?2
by drain cock of 1” Main Reservoir, Start Compressor, F60.812 Version 2
check setting pressure of Duplex Check Valve 92F.

2.13 | FP pressure: CLW’s check sheet no. 6.0+0.20kg/cm2 6.05
Fit Test Gauge in Test point 107F FPTP. Open isolate cock F60.812 Version 2 Kg/cm2
136F. Check pressure in Gauge.

3.0 | Air Dryer Operation

3.1 Open Drain Cock 90 of 2" MR to start Compressor, leave Tower to change ok
open for Test Check Air Dryer Towers to change. every minute

3.2 Check Purge Air Stops from Air Dryer at Compressor stops

33 Check condition of humidity indicator Blue Blue

4.0 Main Reservoir Leakage Test

4.1 | Put Auto Brake (A-9) in full service, Check MR Pressure air D&M test spec. Should be less 0.7 Kg/cm2
leakage from both cabs. MM3882 & MM3946 than 1 kg/cm2 in in 15

15 minutes minutes

4.2 | Check BP Air leakage D&M test spec. 0.15 kg/cm2in 5 0.05

MM3882 & MM3946 minutes Kg/cm2in 5
minutes

5.0 | Brake Test (Automatic Brake operation)

5.1 Record Brake Pipe & Brake Cylinder pressure at Each Step
Check proportionality of Auto Brake system CLW’s check sheet no.

F60.812 Version 2
Auto controller BC (WAG-9 & WAP-7) BC (WAP-5)
position BP Pressure kg/cm2 Kg/cm2 Kg/cm2
Value Result Value Result Value Result

Run 5+0.1 5.0 Kg/cm2 0.00 0.00 Kg/ cm2 0.00 -
Intial 4.60+0.1 4.6 Kg/cm2 0.40£0.1 | ¢ 40Kg/ cm2 0.75+0.15 -
Full service 3.35+0.2 3.4 Kg/cm2 2.5020.1 | 2.5Kg/ cm2 5.15+0.30 -
Emergency Less than 0.3 0.25 Kg/cm2 2.5020.1 | 2.5Kg/ cm2 5.15+0.30 -
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5.2 Record time to BP pressure drop to 3.5 kg/cm2 Ensure | D&M test spec. 812 sec. 9 Sec
Automatic Brake Controller handle is Full Service from Run MM3882 & MM3946
5.3 Operate Asst. Driver Emergency Cock, D&M test spec. BP pressure falls
MM3882 & MM3946 | to Below 2.5 OK
kg/cm?2
5.4 Check brake Pipe Pressure Switch 69F operates CLW’s check sheet no. | Closes at BP 4.1 Kg/cm?2
F60.812 Version 2 4.05-4.35
kg/cm2
Opens at BP 3.0
2.85-3.15 Kg/cm2
kg/cm2
5.5 Move Auto Brake Controller handle from Running to D&M test spec.
Emergency BC filling time from 0.4 kg/cm2 i.e. 95% of MM3882 & MM3946
Max. BC developed
WAP5 —BC 5.15 + 0.3 kg/cm2 apply time 4+1 sec.
WAP7 - BC 2.50 £ 0.1 kg/cm2 7.5%1.5 sec. 8.5 sec
WAG9 - BC 2.50 + 0.1 kg/cm2 21+3 sec.
5.6 Move Auto Brake Controller handle to full service and D&M test spec.
BP pressure 3.5 kg/cm2. Move Brake controller to MM3882 & MM3946
Running position BC Release time to fall BC Pressure
up to 0.4 kg/cm2 i.e. 95% of Max. BC developed
BC release Time
WAP7 17.5%2.5 sec. 19 sec.
WAG9 52+7.5 sec.
5.7 Move Auto Brake Controller handle to Release, Check CLW’s check sheet no. | 60 to 80 Sec. 75 Sec
BP Pressure Steady at 5.5+ 0.2 kg/cm2 time. F60.812 Version 2
5.8 Auto Brake capacity test : The capacity of the A9 valve RDSO Motive power BP pressure
in released condition must conform to certain limit in Directorate report no. | should not fall
order to ensure compensation for air leakage in the MP Guide No. 11 July, | below 4.0
train without interfering with the automatic 1999 Rev.1 kg/cm2 with in 4.6
functioning of brake. 60 Sec. Kg/cm2
* Allow The MR pressure to build up to maximum
stipulated limit.
* Close brake pipe angle cock and charge brake pipe to
5 kg/cm2 by A (Automatic brake controlling) at run
position.
* Couple 7.5 dia leak hole to the brake hose pipe of
locomotive. Open the angle cock for brake pipe.
The test shall be carried out with all the compressors
in working condition.
5.9 Keep Auto Brake Controller (A-9) in Full Service. Press BC comes to ‘0’ 0
Driver End paddle Switch (PVEF)
6.0 Direct Brake (SA-9)
6.1 Apply Direct Brake in Full Check BC pressure
WAG9/WAP7 CLW’s check sheet no. | 3.520.20 kg/cm2 | 3.5Kg/cm2
WAP5 F60.812 Version 2 5.15+0.3 kg/cm?2
6.2 Apply Direct Brake, Record Brake Cylinder charging D&M test spec. 8 sec. (Max.) 7 Sec

time

MM3882 & MM3946
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6.3 Check Direct Brake Pressure switch 59 (F) D&M test spec. 0.2.+0.1 kg/cm2 0.20
MM3882 & kg/cm2
MM3946
6.4 Release direct brake & BC Release time to fall BC 10 -15 Sec. 14 Sec
pressure up to 0.4 kg/cm2
7.0 Modified System Software (only for CCB)
7.1 Bail-off de-activated during emergency by any means Now de-
activated
7.2 DPWCS and Non-DPWCS mode enabled Multi Loco
7.3 TCAS and Non-TCAS mode enabled Not Yet Launched
Presently
7.4 Penalty brake application deactivated for Fault code Pressure Setting not )
113 (FC 113) and CCB health signal will not drop to Needed is12 héppenlng
avoid loco detention/failure. The Brake Electronics kg/sqcm causing in PLW
Failure “message will not generate on DDS. mismatching with
RDSO letter no. standard Pr Setting
7.5 CCB health signal logic revised (Now will remain high) | E|/3.2.19/3-phase Brake
for penalty condition occurring with FC 108 due to | (CCB), dtd electronic
wrong operation/not affecting operation/ Not a CCB | 30.01.2023 failure
Fault (i.e Both controllers selected as LEAD etc) The message
Brake electronic failure message will not generate on not
DDS generate
on DDS
7.6 CCB health signal logic for FC 102 (In case of BC Presently
request from VCU is more than 90 %-above 9V DC) is Could not not
changed i.e CCB health signal will not drop for FC 102 performed by happening
which will avoid loco detention/failure. The brake M/s Knorr .
. . . in PLW
electronic failure message will not generate on DDS.
7.7 Booting time for CCB with TCAS/TPM/PTWS/DPWCS 50 sec
mode 15-20 sec. However, in case of absence of either
one or both system booting time subsequently
increased to 40-50 sec.
8.0 Sanding Equipment
8.1 Check Isolating Cock-134F is in open position. Press Sand on Rail Ok
sander paddle Switch. (To confirm EP valves Operates)
9.0 Test Vigilance equipment : As per D&M test Ok

specification

SAMSHE
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Signature of SSE/Shop
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Roof compnent Cab-1 & Cab-2

S.NO. DESCRIPTION PL NO. SUPPLIER Sr.No. Warranty
1 Pantograph 25880068 2 Contransys 15550-10/24, 15551-10/24
2 Servo Motor 25880068 2 Contransys 15136-08/24,15143-08/24
3 Air Intake Filter Assembly 29480103 2 PARKER 0/C1529P/A/01 (PLW) 06-24,
0/C1529P/A/02 (PLW) 06-24
4 Insulator Panto Mountin{ 29810127 8 BHEL 08-2024, 09-2024
Middle roof Component
5 High Voltage Bushing 29731021 1 ELECTRANEX EIPL-5829-11-24
6 Voltage Transformer 29695028 1 CG POWER & INDU|243332-18.09.2024
7 Vaccum Circuit Breaker | 25712202 1 AUTOMETERS AALN/11/2024/063/VCBA/874
8 Insulator Roof Line 29810139 9 MIL 06-2024, 07-2024
9 Harmonic Filter 29650033 1 Sunshine 1260-09-2024 As per PO/IRS Conditions
10 |Earthing Switch 29700073 1 AUTOMETERS AALN/09/2024/008/ES/455
11 |Surge Aresster 29750052 2 CG POWER & INDU[56231-2024, 56232-2024
Air Brake Components
12 |Air Compressor (A,B) 29511008 2 ELGI EXGS-923657 A EXGS -923669 B
13 |Air Dryer 29162051 1 KNORR E24-)-0594
14  |Auxillary Compressor 25513000 1 ELGI BXFS 109400
15 |Air Brake Panel 29180016 1 KNORR 24-10-CO-3813
16 |Controller (A,B) 29180016 2 KNORR 24-11-FO-3952 A 24-11-FO-3951 B
17 |Break Up Valve 29162026 2 KNORR
18 |Wiper Motor 4 AUTO INDUSTRY

CHANDRA Ct e
VIR SINGH Date: 2025.03.22

10:14:15 +05'30'
SSE/ABS
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ELECTRIC LOCO HISTORY SHEET (ECS)

ELECTRIC LOCO NO: 39431 RLY: SCR SHED: LGDE PROPULSION SYSTEM: MEDHA  HOTEL LOAD CONVERTER: MEDHA
LIST OF ITEMS FITTED BY ECS

SN DESCRIPTION OF ITEM ITEM PL NO. ITEM SR. NO CAB-1/CAB-2 MAKE/SUPPLIER

1 |LED Based Flasher Light Cab | & II 29612937 26755/26828 MATSUSHI P.TECH

2 [Led Marker Light Cab | & II 29612925 142924/143517/143510/143576 MATSUSHI P.TECH

3 |Cab Heater Cab | & Il 29170011 3335/3299 KKI

4 |Crew Fan Cab | & Il 29470080 24100015/24100079/24100198/24100127 KAPSONS

5 [Master Controller Cab | 411 AAL

6 |Master Controller Cab |l 29860015 402

7 |Complete Panel A Cab | &I 29170564 KT-1410 KT-1444 KONTACT

8 |Complete Panel C Cab | & I 29170539 . 3309 3308 KEPKO

9 |Complete Panel D Cab | &I 29170564 KT1439 KT-1521 KONTACT mww
10 |Complete Cubicle- F Panel Cab | & Il 29178162 2744 1/25 2724 12124 CG i
11 |Speed Ind.& Rec. System 29200040 5330/5957 MEDHA Wmm
12 | Battery (Ni- Cd) 29680025 B-76 HBL -
13 |Set of Harnessed Cable Complete 29600418 , POLYCAB

Tr i -
B aer-ol i forstormer) |- 26500047 3029 Nov-24 3035 Nov-24 LAXVEN
15 | Transformer Oil Pressure Sensor (Cab-2) 3032 Nov-24 3031 Nov-24
T i -

k4 Awmmmwmﬂw% “mwmmwm_w_qw_ﬁ%; ,mﬁwuwmﬂ%mwc 29500035 BG/TFP/8868 Aug-2024 BG INDUSTRIES

17 | Transformer Oil Temperature Sensor (Cab-2) BG/TFP/8878 Aug-2024

18 |Roof mounted Air Conditioner | 24K/RMPU/DC/02/1329

19 |Roof mounted Air Conditioner Il A 24K/RMPU/DC/02/1280 T RN

India rail navigator
20. |RTIS(Real time information system) Power supply module Aventel Ltd., India
Rail MSS Terminal
()

SSE/ECS'—




PATIALA LOCOMOTIVE WORKS, PATIALA

LOCO NO :- 39431/WAP-7/SCR/LGDE

S.N. Equipment PL No. Equipment Serial No. Make
1 |Complete Shell Assembly with piping 29171064 05/20, 01/25 ECBT
2 |Side Buffer Assly Both Side Cab | 29130050 221,09/24 5,10/24 AEU AEU
3 |Side Buffer Assly Both Side Cab II 38, 05/24 not visible, 09/24 AEU AEU
4 |CBCCabl&Il 29130037 3776, 06/24 3783, 08/24 FAS FAS
5_|Hand Brake /24 — 33420 Modifiel Mechwel
. - 29045034
6 |[Set of Secondry Helical Spring 20041041 GBD
7 |Battery Boxes (both side) 29680013 46,11/23 | 45,11/23 universal sheet I universal sheet
8 |Traction Bar Bogie | 8762,12/24 KM
9 |Traction Bar Bogie Il 8741, 12/24 KM
10 |Centre Pivot Housing in Shell Bogie | side 29100057 135, 11/24 EVE
11 |Centre Pivot Housing in Shell Bogie Il side 079, 11/24 EVE
12 |Elastic Ring in Front in Shell Bogie | side 26100010 1407, 10/24 AVADH
13 [Elastic Ring in Front in Shell Bogie Il side 1440, 10/24 AVADH
14 |Main Transformer il b BHEL-77-12-24-2058332, 2024 BHEL
29731057 for WAP-7
15 |Oil Cooling Radiator | 29470031 10/24, P1024RC2298 FINE AUTOMOTIVE PVT LTD
16 |Oil Cooling Radiator || 11/24, P1124RC2322 FINE AUTOMOTIVE PVT LTD
17 |Main Compressor | with Motor 29511008 EXGS923669, 10/24 ELGI
18 |Main Compressor Il with Motor EXGS923657, 10/24 ELGi
19 |Transformer Qil Cooling Pump | 24081358, 08/23 FLOWWELL
20 |Transformer Oil Cooling Pump II 24081304, 08/23 FLOWWELL i
21 |Oil Cooling Blower OCB | 29470043 10/24, PDS-2410052, LHP1001575969 PD STEELS PVT LTD
22 |0il Cooling Blower OCB I 10/24, AC-58316, LHP1001553772 PD STEELS PVT LTD
23 |TM Blower | 29440075 12/24,1CTMB241201 IC ELECTRICAL PVT LTD
24 [TM Blower Il 12/24,1CTMB241217 IC ELECTRICAL PVT LTD
~ 25 [Machine Room Blower | 29440105 12/24, D42-5941, MF42/D5988 SAMAL HARAND PVT LTD
26 |Machine Room Blower I D42-5832, MF42/D5879 SAMAL HARAND PVT LTD
27 |Machine Room Scavenging Blower | SeMRO129 09/24, SM-24.09.81 GTR CO PVT LTD
28 |Machine Room Scavenging Blower I 09/24, SM-24.09.61 GTR CO PVT LTD
29 |TM Scavenging Blower Motor | ;9440117 10/24, ST-24.10.203 GTR CO PVT LTD
30 |TM Scavenging Blower Motor Il 10/24, ST-24.10.213 GTR CO PVT LTD
31 |Traction Convertor | 12/24.5937
32 |Traction Convertor Il 12/24, 5938
33 |Vehicle Control Unit | 29741075 4026 MEDHA
34 |Vehicle Control Unit Il 4026
35 |Aux. Converter Box | (BUR 1) 4046,12/24
36 |Aux. Converter Box 2 (BUR 2 + 3) 4046,12/24
37 |Axillary Control Cubical HB-1 29176645 07/24, SLHB10012407307 STESALIT LTD
38 |Axillary Control Cubical HB-2 29176657 09/24, AALN/09/2024/10/HB2P7/038 AUTOMETER ALLIANCE PVT LTD
39 |Complete Control Cubicle SB-1 29176669 11/24, SLSB10012411555 STESALIT LTD
40 |Complete Control Cubicle SB-2 29178174 09/23, SB2/2024/D/0321/1056 HIND RECTIFRS LTD
41 |Filter Cubical (FB) (COMPLETE FILTER 29480140 09/24, AALN/09/2024/11/FB/113 AUTOMETER ALLIANCE PVT LTD
42 |Driver Seats 29171131
43 |Hotel Load Converter | 29741087 09/24, 3311 MEDHA
44 |[Hotel Load Converter Il 3312,09/24 MEDHA
45 [Transformer oil steel pipes 29230044 VIKRANT PIPES
46 |Hotel Load Contactor | 3311, 09/24 MEDHA
47 |Hotel Load Contactor Il 3312, 09/24 MEDHA
48 |Conservator Tank Breather Silica Gel 29731057 2058689, 2058690 AEE PVT LTD
49 |[Ballast Assembly ( only for WAG-9) 29170163
50 |Head Light 29611908 0159, 0147 ENSAVE
51 |Ducting Assembly 29470067 i ot
52 |FILETR FRAME 29480103 — — =
53 |IV COUPLER ﬂ 11953/4, 11953/1, 12220/39, 12220/2 S INTERNATIONAL
¥
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; ELECTRIC LOCO CHECK SHEET
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DOC NO: F/LAS/Electric Loco CHECK SHEET
(Ref: WI/LAS/Elect/01, 02, 03 & 04 & QPL/LAS/Elect. Loco)

Page 1 of 1

Shed: _LC\_Q E

S. | ITEMTO BE CHECKED Specified Observed Value
No. Value
1.1 | Check proper Fitment of Hotel Load Converter & its output contactor. OK G
1.2 | Check proper Fitment of MR Blower 1 & 2, MR Scavenging Blower 1 & 2, TM Blower 1 & 2, TMB OK
Scavenging Blower 1 & 2. ol
TM scavenging blower 1 & 2 & Qil Cooling unit.
1.3 | Check proper of Fitment of ail cooling unit (OCU). 0K ol&
1.4 | Check proper Fitment of HB 1 & 2 and its respected lower part on its position. OK ol
1.5 | Check proper Fitment of FB panel on its position. OK ol-
1.6 | Check proper Fitment of assembled SB1 & SB2 panel. OK ol*
1.7 | Check proper Fitment of Auxiliary converter 1, 2 & 3-(BUR-1, 2 & 3). OK o/t
1.8 | Check proper Fitment of Traction converter 1 & 2 (SR-1 & 2). 0K 6/-
1.9 | Check proper fitment, torquing & Locking of Main Transformer bolt. OK & J&
1.10 | Check proper fitment of Main compressor both side with the compressor safety wire rope. OK 0/ L
1.11 | Check proper resting of Secondary Helical Springs between Bogie & Shell body. OK olé
“1.12 | Check proper fitment of Bogie Body Safety Chains. OK oft
1.13 | Check proper fitment of Cow catcher. OK aft
1.14 | Check coolant level in SR 1 & 2 Expansion Tank. OK al i
1.15 | Check Transformer Oil Level in both conservators Tank (Breather Tank). OK alt
1.16 | Check proper fitment and maintain required gaps from Loco Shell Body of all metallic pipes to avoid any OK Gk
damage during online working of Locomotives.
1.17 | Check proper fitment of both battery box. OK o
1.18 | Check for any gap between Main Transformer mounting base & Loco Shell. OK alt
1.19 | Check proper fitment of Push Pull rod its bolt torquing and fitment of fixing cable. OK olt
As per Drg No 1209-01-113-001
1.20 | Secondary Vertical and Lateral Clearance on leveled track at the time of Loco Dispatch. . CAB-1 CAB-2 |
ELRS/TC/ 0082 (Rev 1) dated 17.09.2015 : Vertical-Std P ALP | LP | ALP
:35-60 mm
Lateral Std-
45-50 mm
1.21 | Buffer height: Range (1090, +15,-5) 1085-1105 s R/S
REAR | {eQ1 | lOQS
1.22 | Buffer Length: Range (641 mm + 3 to 10 mm with buffer face) 641 mm L/S R/S
Drg No-SK.DL-3430. FRONT c\n 649
REAR G4y | 6Mb
1.23 | Height of Rail Guard. (114 mm +5 mm,-12 mm). 114mm+5 LS RIS
As per RDSO Pamphlet Important Bogie Clearances of Electric Locomotives. mm,-12mm [FRONT S s
. REAR U s
1.24 | CBC Height: Range (1090, +15,-5) 1090, +15 FRONT: o4’
Drg No- 1B031-02002. -5 mm REAR: 0§ <
v \b O &,
b+ eort e
(Signature of SSE/Elect. Loco ) (Signature of /JE/Elect Loco) (Signature of JEIUF)
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Loco No. 39431
1. BOGIE FRAME:
BOGIE | FRAME NO Make PL No. PO No. & dt. Warranty Period
FRONT SL-46 CRG 29101104 102224 As per PO/IRS
conditions
REAR SL-71 SIMPLEX 29100677 100362
2. Hydraulic Dampers (PL N0.29040140) Make: ESCORT/ ESCORT
3. AXLES:
AXLE POSITION NO 1 2 3 4 5 6
MAKE/ PLW PLW PLW PLW PLW PLW
S.NO 27957 27895 27908 27981 27524 28214
Ultrasonic Testing OK OK OK OK OK OK
4. WHEEL DISCS NO. AND TYPE & BULL GEAR
AXLE POSITION NO 1 2 3 4 5 6
GEAR END PLW24-818 | PLW24-832 | PLW24-851 PLW24-837 PLW24-607 PLW25-02
Make IMPORTED | IMPORTED | IMPORTED | IMPORTED | IMPORTED | IMPORTED
FREE END PLW24-819 | PLW24-833 PLW24-848 PLW?24-836 PLW24-612 PLW25-04
Make IMPORTED | IMPORTED | IMPORTED | IMPORTED | IMPORTED | IMPORTED
Bull Gear No. 24-H-44 24-H-11 24-C-05 24-3-27 5688 24-H-04
Bull Gear Make LMS LMS LMS LMS GGAG LMS

5. AXLE ROLLER BEARING (CRU) (PL No. 29010020, Warranty: As per PO/IRS conditions)

AXLE POSITION NO 1 2 3 4 5 6
Gear MAKE NBC | FAG | NBC | NBC | NBC | NBC
End PO NO. & dt 02311 | 02312 | 02311 | 02311 | 02311 | 02311
Eree MAKE NBC | FAG | NBC | NBC | NBC | NBC
End PO NO. & dt 02311 | 02312 | 02311 | 02311 | 02311 | 02311
6. WHEEL DISC PRESSING PRESSURE IN KN: (SPECIFIED 80-105 T)
AXLE POSITION NO 1 2 3 4 5 6
BULL GEAR END 95T 863 KN 96 T 95 T 83T | 927KN
FREE END 86 T 797 KN 92T 93T 88T | 993KN




Loco No.

39431

7. DIAMETER AFTER PROFILE TURNING: SPECIFIED 1092 + 5 mm — 0 mm

AXLE POSITION NO 1 2 3 4 5 6
DIA IN mm GE
10925 | 1092.5 | 1092.5 | 10925 | 1092.5 | 1092.5
DIA IN mm FE
WHEEL PROFILE
GAUGE (1596:0.5mm) | K OK OK OK OK OK
8. SUSPENSION TUBE & ITS TAPER ROLLER BEARING:

AXLE POSITION NO 1 2 3 4 5 6
S.T. PL 29100288 | MAKE PITTI IN PITTI PITTI KPE PITTI
GE Brg. PL 29030110 | MAKE | NBC | SKF | NBC | NBC | SKF | NBC
FE Brg. PL 29030110 | MAKE | NBC | SKF | NBC | NBC | SKF | NBC
9. GEAR CASE (PL No. 29030018) & BACKLASH:

AXLE POSITION NO 1 2 3 4 5 6
MAKE EEE KM EEE EEE EEE EEE

BACKLASH

(0264 0aSemmy | 0270 | 0280 | 0280 | 0280 | 0290 | 0.280

10 A/BOX TO BOGIE FRAME LATERAL CLEARANCES (SPECIFIED 15.0 to 19.0mm):

AXLE POSITION NO 1 2 3 4 5 6
RIGHT SIDE 17.42 18.62 16.90 17.82 18.35 16.25
LEFT SIDE 16.11 18.38 18.42 17.49 18.71 15.46

11. TRACTION MOTOR: (PL N0.29942007, Warranty: As per PO/IRS conditions)

AXLE POSITION NO MAKE PO No. & date S. NO.
1 CGL 101656 2232006-7060
2 TMS - PLW-3149
3 CGL 101656 2232006-7063
4 TMS - PLW-3145
5 TMS - PLW-3140
6 GOVIK 101652 G-241721

S

JE/SSE/ Bogie Shop




TOP 13 COSTLIEST ITEMS OF WAP-7 LOCO WITH WARRANTY CONDITIONS AS PER TENDERS

SNo PL No DESCRIPTION Warranty Period
1 99741075 IGBT BASED 3-PHASE DRIVE PROPULSION 60 months after commissioning or 72 months from date of
EQUIPMENT supply whichever earlier as per special conditions given by CLW
2X500KVA IGBT Based Hotel Load Converter to CLW éﬁvri/%gl/aslﬁgg%oi;f AOLfTCéVF\:ESVPE?g'éSE% ON DEC.2017
2 29741087 [Specn. no. CLW/ES/3/IGBT/0490 alLT.D (REV.1) o '
. [60 months after commissioning or 72 months from date of
issued on December,2017 . .
supply whichever earlier]
MAIN TRANSFORMER 7775 KVA TYPE LOT 7500 FOR AS PER IRS CONDITIONS OF CONTRACT [i.e. 30 MONTHS FROM
THE DATE OF SUPPLY OR 24 MONTHS FROM THE DATE OF
3 29731057 |WAP7 3- PHASE ELECTRIC LOCOMOTIVE TO CLW COMMISSIONING, WHICHEVER IS EARLIER] WILL BE
SPECN NO.CLW/ES/3/0660/C APPLICABLE.
COMPLETE SHELL ASSLY (PIPED & PAINTED) FOR AS PER IRS CONDITIONS-30 MONTHS FROM THE DATE OF
4 29171064 |WAP-7 LOCO TO CLW SPEC. NO. CLW/MS/3/152 ALT{SUPPLY OR 24 MONTHS FROM THE DATE OF COMMISSIONING,
8 WHICHEVER IS EARLIER.
er e D Ca Fom s s EEcTIC [ o L T
L MOTIVES TO CLW SPECN. NO. CLW/E 4 R g ' .
5 29600418 OCOMOTIVES TO CLW SPECN. NO. CLW/ES/03/646 commissioning or 20 months from date of supply for single

ALT-NIL WITH DMW REQUIREMENT OF HARNESSED
CABLE FOR WAP-7, ALT-A1 DATED 27/11/2018.

core & 18 months after commissioning or 24 months from date
of supply for multi core]




BRAKE CONTROL SYSTEM INCLUDING DRIVER'S

As per specification no. CLW/MS/3/001 Alt. 16 i.e. the
manufacturer is required to guarantee that the
brakevalves/equipment work satisfactorily for a period of five
(5) years after commissioning. Any equipment/part which
failsduring the guarantee period shall be replaced free of cost
by the manufacturer. The replaced components shallfurther be

2918001 VIGILANCE CONTROL DEVICE TO SET LIST . o
9180016 G CE CONTRO CETOS S under warranty for five (5) years from the date of their fitment
NO.EL29180016. . .
and should the replaced components proveunsatisfactory in
service, they shall be replaced by modified and improved
components by the supplier free of cost.
COMPLETE FILTER CUBICLE ALONG WITH AL AS PER IRS CONDITIONS OF CONTRACT [i.e. 30 MONTHS FROM
EQUIPMENTS AND CABLING TO DRG./SPEC NO. [1]
THE DATE OF SUPPLY OR 24 MONTHS FROM THE DATE OF
29480140 |CLW/ES/3/0193 ALT-F OR LATEST AND CLW DRG. COMMISSIONING, WHICHEVER IS EARLIER] WILL BE
NO. 1209-15-143-004 ALT-10 AND PART DRG./SPEC APPLICABLE '
NO AS PER ANNEXURE-A ATTACHED. '
3-PHASE ASYNCHRONOUS TRACTION MOTOR
(RESISTANCE RING MECHANICALLY INTERLOCKED AS PER IRS CONDITIONS OF CONTRACT [i.e. 30 MONTHS FROM
TOEND PLATE DESIGN ROTOR, SCHEME-II), TYPE THE DATE OF SUPPLY OR 24 MONTHS FROM THE DATE OF
29942007 |6FRA-6068 FOR WAP-7 ELECTRIC LOCO WITHOUT

ACTIVE SPEED SENSOR TO SPECIFICATION NO.
4TMS.096.081 ALT-2 AND STR NO.
CLW/2008/3PHTM/STR/0001.

COMMISSIONING, WHICHEVER IS EARLIER] WILL BE
APPLICABLE.




Bogie Frame Complete for WAP-7 for 3 Phase Co Co
Locomotive to CLW specification No.

As per clause 16 of Spec.No.CLW/MS/3/Bogie/003 Alt-1. [60

9 29105146 CLW/MS/3/Bogie/003 alt-1 and CLW :Jontlh]s after commissioning or 72 months from date of
Drg.No.1209.01.112-202 Alt-Nil PPY
COMPLETE AUXILIARY CUBICLE HB2 ALONG WITH AS PER IRS CONDITIONS OF CONTRACT [i.e. 30 MONTHS FROM
ALL EQUIPMENTS AND CABLING TO CLW
THE DATE OF SUPPLY OR 24 MONTHS FROM THE DATE OF
10 29171192 [SPEC.NO.CLW/ES/3/0192 ALT-E OR LATEST FOR COMMISSIONING, WHICHEVER IS EARLIER] WILL BE
WAP7 LOCO WITH HOTEL LOAD WITH BARE CUBICLE ' APPLICABLE
AS PER CLW SPEC.NO.CLW/MS/3/155 ALT-NIL. '
COMPLETE CONTROL CUBICLE SB2 ALONG WITH ALL AS PER IRS CONDITIONS OF CONTRACT [i.e. 30 MONTHS FROM
EQUIPMENTS AND CABLING (EXCLUDING CONTROL
THE DATE OF SUPPLY OR 24 MONTHS FROM THE DATE OF
1 20171210 [ELECTRONICS) TO CLW SPECN. NO. COMMISSIONING, WHICHEVER IS EARLIER] WILL BE
CLW/ES/3/0195/A ALT-H OR LATEST FOR WAP7 APPLICABLE '
LOCO WITH HOTEL LOAD '
COMPLETE CONTROL CUBICLE SB1 (PUSH PULL
SCHEME COMPLIANT) ALONG WITH ALL AS PER IRS CONDITIONS OF CONTRACT [i.e. 30 MONTHS FROM
12 99171209 EQUIPMENTS AND CABLING (EXCLUDING CONTROL |THE DATE OF SUPPLY OR 24 MONTHS FROM THE DATE OF
ELECTRONICS) TO CLW SPECN. NO. CLW/ES/3/0194 |COMMISSIONING, WHICHEVER IS EARLIER] WILL BE
ALT-G OR LATEST FOR WAP7 LOCO WITH HOTEL APPLICABLE.
LOAD
COMPLETE AUXILIARY CUBICLE HB1 ALONG WITH AS PER IRS CONDITIONS OF CONTRACT [i.e. 30 MONTHS FROM
ALL EQUIPMENTS AND CABLING TO CLW THE DATE OF SUPPLY OR 24 MONTHS FROM THE DATE OF
13 29171180 [SPEC.NO.CLW/ES/3/0191 ALT-D OR LATEST FOR

WAP7 LOCO WITH HOTEL LOAD WITH BARE CUBICLE
AS PER CLW SPEC.NO.CLW/MS/3/155 ALT-NIL.

COMMISSIONING, WHICHEVER IS EARLIER] WILL BE
APPLICABLE.




AT AR Email: dyceeloco.dmw@gmail.com

GOVERNMENT OF INDIA ¥erq/Fax No.: 0175-2397244 7/:
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PATIALA LOCOMOTIVE WORKS PATIALA, 147003, INDIA

(An 1ISO 9001, ISO 14001, ISO 45001 & ISO 50001, 5S & Green Building certified Organization)

&A1 PLW/M/ECS/Tech/Kavach faf¥: As signed

(Through Mail)
Sr. Div. Electrical Engineer,
Electric Loco Shed, Lallaguda.

Email: elslgd12@gmail.com

fawa:- Fitment of KAVACH in three Phase Electric Loco. No. 39431 WAP-7.

HesT:- (i)Director General Stds./Electrical/RDSO letter no. EL/0.1.3/3 dated 21.08.2023.
(ii)Director General Stds./Electrical/RDSO letter no. EL/0.1.3/3 dated 26.09.2023

In ref. to the above letter's Loco No. 39431 has been dispatched with fittings for implementation of KAVACH
system in locomotive at home shed in Zonal Railway. This Loco was dispatched to ELS/LGD/SCR on
15.02.2025. The details of fittings are attached as Annexure-A (pneumatic fittings), Annexure-B (Kavach
equipment mounting Brackets) & Annexure-C (Wago with harnessed lay out).

This is for your information & necessary action please.

Digitally signed by
Qof\ NISHANT BANSIWAL
— Date:2025.03.13
17:40:37 +05'30'

(GG CICIC))
39 7y fagga sfdgan/ae

gfafaf:-
CEE/Loco & CEE/D&Q, CMM, CELE/SCR:- for kind information please

Dy CME/Design, Dy. CMM/Depot: for information & necessary action please
WMI/LAS, AWM/LFS&ABS, AWM/ECS: for necessary action please


mailto:elslgd12@gmail.com

Annexure-A

Loco No. 39431

ISOLATING COCK 3/8" _(FEMALE) LEGRIS TYPE WiTH VENT 04 nos
! 291463341 ISOLATING COCK 3/8" (FEMALE) LEGRIS TYPE WITHOUT VENT 02 nos
| TEE UNION 3/8"X3/8"X3/8" BRASS FITTINGS 02 nos.
MALE CONNECTORS 3/8" TUBE OD X 3/8" BSPT, BRASS FITTINGS 09 nos
MALE CONNECTORS 1/2" TUBE' OD X 1/2" BSPT, BRASS FITTINGS 06 nos
FEMALE CONNECTORS (NYLON TUBE) DIA 6 TUBE X 3/8" BSPP 01 no
BRASS FITTINGS '
MALE CONNECTOR (NYLON TUBE) DIA 6 TUBE X 3/8" BSPP BRASS 03 nos
FITTINGS
FEMALE TEE 3/8 BSPP — BRASS 06 nos
2 29611994 HEX PLUG -3/8" BSPT — BRASS '
N 02 nos
FEMALE TEE 1/2" BSPP — BRASS
04 nos
HE.X‘ NIPPvLE 3/8X3/8 BSPT - BRASS 04 nos
RED HEX NIPPLE 3/8X1/2 BSPT - BRASS 02 nos
H - n —
EX PLUG —1/2" BSPT — BRASS | 04 nos
MALE ELBOW CONNECTORS 3/8" TUBE OD X 3/8) BSPT. BRASS
02 nos
FITTINGS
3 29170114 Copper Tube OD 9.52mm (3/8" ) X 1.245 Mm W.T X 6 Mtr 1L2Mtr

AWNUABS 8EFS— | | SSE/GIABS



" LocoNo. S9qu3)

Annexure-B

20611945 | Mounting bracket arrangement provided for 04 nos.

the roof top of both ‘driver cabs. '

2. Mounting bracket arrangement provided for GPS/GSM 02 nos.
Antenna on the roof top of both driver cabs. '

3. Protection Guards for RFID reader provided behind the cattle 04 nos.
guards of both side.

4, Inspection door with latch provided on the both driver desk 02 nos.
covers (LP side) in each cab to access isolation cock.

5. Cable Entry Plate fitted for routing of cable with RF Antenna 06 nos.
& GPS/GSM Antenna bracket.

6. _ WAGO bracket fitted in Machine room at back side of SB-1. 01 no.
7. One circular hole of 80 mm dia. provided in each cabs on LP 02 nos.
- side behind the driver desk toward the wall for routing of

OCIP (DMI) cables.
8. 80 mm holes provided on TM1 and TM6 Junction box 02 nos.
- inspection cover hole for drawing of RFID reader cables.
9. - DIN Rail fitted inside the driver desk (LP Side) 02 nos.

Y

Annexure-C

1. 42310301 Flexible conduit size 26mm“ provided for RF-1, 2 & GPS 06 mtr.
Antenna cable layout from CAB-1&2 to Machine room.

2. 29611982 Wago terminals in CAB-1&2 (25 nos. in each CAB). 50 nos.

3. 29611982 Wago terminal in Machine room at back side of SB-1. 75 nos.

4. - Harness provided from KAVACH SB to SB-1 07 wires
5. - Harnhess provided from KAVACH SB to SB-2 05 wires
6. - Harness provided from KAVACH SB to Pneumatic Panel 12 wires
7. - Harness provided from KAVACH SB to CAB-1 Qywires
8. - Harness provided from KAVACH SB to CAB-2 16 wires

.
A VJ\ SSE/G/ECS
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