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1.0 Continuity Test of the cables

Type of Locomotive: WAP-7/WAG-9HC
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1.1 Continuity Test of Traction Circuit Cables

As per cable list given in Para 1.3 of document no. 3 EHX 410 124, check the continuity with
continuity tester and megger each cable to be connected between following equipment with
500V megger.

From To Continuity Prescribed Measured
(OK/Not OK) | Megger Value (min)| Megger Value

Filter Cubicle Transformer @r)& 100 MQ2 S—m
Filter Cubicle Terminal Box of 100 MQ

Harmonic Filter 1)V Lo

Resistor (Roof)
Filter Cubicle Earthing Choke e 100 MQ2 A=)
Earthing Choke Earth Return 100 MQ K

Brushes l< z
Transformer Power Converter 1 M 100 MQ S—

T

Transformer Power Converter 2 m 100 MQ L)
Power Converter 1 | TM1, TM2, TM3 Q’L 100 M€ Sﬁj‘&
Power Converter 2 | TM4, TM5, TM6 . 100 MQ N&zo
Earth Power Converter 1 (.7’24 100 MQ é 0
Earth Power Converter 2 ﬂ(_, 100 MQ e

1.2 Continuity Test of Auxiliary Circuit Cables

As per cable list given in Para 1.4 of document no. 3 EHX 410 124, check the continuity with
continuity meter and megger each cable to be connected between following equipment with the
help of 500V megger.

Vo

Signature of the JE/SSE/Loco Testing



Issue No.02

Effective Date: March 2021
DIESEL LOCO MODERNISATION WORKS, PATIALA

Testing & Commissioning Format For 3-Phase Locomotive fitted with

Doc.No.F/TRS/01
(Ref: WI/TRS/10)

IGBT based Traction Converter, Auxiliary Converter and TCN based VCU

Locomotive No.: {)$% 6

Type of Locomotive: WAP-7/WAG-SHC

Page : 2 of 27
From To Continuity(OK/ Prescribed Measured
Not OK) Megger Value | Megger Value
(min) Y~
_ Transformer | BURL i I 100 MQ | g2
Transformer | BUR2 )4, 100 M G
Transformer | BUR3 2)Z. 100 MQ o722
Earth BUR1 V. 100 MQ 1 x>
Earth BUR2 178 100 MQ 15‘5@
Earth BUR3 374 100 MQ ) KO
BURL | HB1 A 100 MQ Yofsvm
BUR2 HB2 m 100 MQ 1{‘4@
HB1 HB2 V178 100 MQ ’1 5D
HB1 TM Blower 1 oV 100 MQ Ve
HB1 TM Scavenge Blower 1 Tl 100 MQ 1¥2
HB1 Oil Cooling Unit 1 m 100 MQ N D
HB1 Compressor 1 VA7 100 MQ 152
HB1 TEP Oil Pump 1 7Y 100 MQ IR
HB1 gﬁrr:qvpezter Coolant M 100 MQ l D
HB1 MR Blower 1 T 100 MQ |so
HB1 MR Scavenge Blower 1 ’D'V\ 100 MQ oo
HB1 Cabl 7. 100 MQ 2o
Cab1l Cab Heater 1 ’,)’]4’ 100 MQ ’l <O
HB2 TM Blower 2 D'K 100 MQ 15
HB2 TM Scavenge Blower 2 Vv 100 MQ 155
HB2 Oil Cooling Unit 2 p’K 100 MQ [ 7D
HB2 Compressor 2 D)e 100 MQ [ 7O
HB2 TFP Oil Pump 2 N 100 MQ 2 ro
HB2 Converter Coolant Pump 2 N 100 MQ Vo6
HB2 MR Blower 2 Je 100 MQ ) oo
HB2 MR Scavenge Blower 2 N 100 MQ 152
HB2 Cab2 A 100 MQ e
Cab2 Cab Heater 2 e 100 MQ W)
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Check continuity of following cables as per Para 2.3 of document no. 3 EHX 610 299

From To Condition Continuity
(OK/Not OK)
Battery (wire no 2093) | Circuit breakers 110- By opening and or.
2,112.1-1, 310.4-1 closing MCB 112
MCB 110 Connector 50.X7-1 By opening and Ok
closing MCB 110
. LS
Battery (Wire no. 2052) | Connector 50.X7-2 R
SB2 (Wire no 2050) Connector 50.X7-3 - o
Close the MCB 112, 110, 112.1, and 310.4 and Prescribed value Measured
measure the resistance of battery wires 2093, > 0.5 MQ Value
2052, 2050 with respect to the loco earth. 1~ MQ
Measure the resistance between 2093 & 2052, Prescribed value: Measured
2093 & 2050, 2052 &
2050 > 50 MQ Value
6> MO

Commission the indoor lighting of the locomotive as per Sheet No 7A & 7B.

1.4 Continuity Test of Screened Control Circuit Cables

Check 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 &

Sheet Nos. Isolation (OK/Not OK)
Battery voltage measurement 04B 0¥
Memotel circuit of cabl &2 10A Sk
Memotel speed sensor 10A o
Primary voltage detection 01A, 12A i
Brake controller cab-1 & 2 06F, 06G Ope

S
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Master controller cab-1 &2 08C, 08D OK,
TE/BE meter bogie-1 & 2 0O8E, 08F oK
Terminal fault indication cab-1 & 2 09F O
Brake pipe pressure actual BE electric 06H Oy.
Primary current sensors 12B, 12F '
Harmonic filter current sensors 12B, 12F LY
Auxiliary current sensors 12B, 12F o
Qil circuit transformer bogie 1 12E, 121 A
Magnetization current 12C, 12G ol
Traction motor speed sensors (2 nos.) 12D Ok
and temperature sensors (1 no.) of TM-1
Traction motor speed sensors (2nos) 12D o
and temperature sensors (1 no.) of TM-2
Traction motor speed sensors (2nos) 12D Oyg
and temperature sensors (1 no.) of TM-3
Traction motor speed sensors (2 nos.) 12H S
and temperature sensors (1 no.) of TM-4
Traction motor speed sensors (2nos) 12H O
and temperature sensors (1 no.) of TM-5
Traction motor speed sensors (2nos) 12H Dy,
and temperature sensors (1 no.) of TM-6
Train Bus cah 1 & 2
(Wire U13A& U13B to earthing 13A o
resistance=
10KQ+ + 10%)
UIC line 13B pra
Connection FLG1-Box TB 13A LYV

&

g
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2.0 Low Tension test

2.1 Measurement of resistor in OHMS (02)
Measure the resistances of the load resistors for primary voltage transformer, load resistors
for primary current transformer and Resistor harmonic filter as per Para 3.2 of the document

Doc.No.F/TRS/01
(Ref: WI/TRS/10)

Type of Locomotive: WAP-7/WAG-SHC
Page : 5 of 27

no. 3 EHX 610 279.

Name of the resistor Prescribed value Measured value
Load resistor for primary voltage 3.9KQ £ 10% 2 .G
transformer (Pos. 74.2).

Resister to maximum current relay. 10+ 10% j T
Load resistor for primary current 3.30+10% 2.2.0-
transformer (Pos. 6.11).

Resistance harmonic filter (Pos 8.3). Variation WAP7 WAPY
allowed + 10%

Between wire 5 & 6 020 QA
Between wire 6 & 7 020 o2t
Between wire 5 & 7 040 it s
For train bus, line U13A to earthing. 10 kQ+ 10% {ercet
For train bus, line U13B to earthing. 10 kQ + 10% Ggee
Insulation resistance of High Voltage Cable 200 MQ Boarqt
from the top of the roof to the earth

(by1000 V megger).

Resistance measurement earth return <0.30Q o 2L
brushes Pos. 10/1.

Resistance measurement earth return 0.3 Q ©2g S
brushes Pos. 10/2.

Resistance measurement earth return <0.3Q O 2g 51
brushes Pos. 10/3.

Resistance measurement earth return <030 Dol T
brushes Pos. 10/4.

Earthing resistance (earth fault detection) 2.2 kQ+ 10% 2258
Harmonic Filter —I; Pos. 8.61.

Earthing resistance (earth fault detection) 2.7 kQ+ 10% 2.~ Tl
Harmonic Filter —=I1; Pos 8.62.

Earthing resistance (earth fault detection) 39k +10% 2.9="
Aux. Converter; Pos. 90.3.

Earthing resistance (earth fault detection) 1.8 kQt 10% J A
415/110V; Pos. 90.41.

Earthing resistance (earth fault detection) 3900 + 10% 2Q oS
control circuit; Pos. 90.7.

Earthing resistance (earth fault detection) 3.3 kQ+ 10% ~A
Hotel load; Pos. 37.1(in case of WAPS).

Resistance for headlight dimmer; Pos. 332.3. 10+ 10% 10 %

A
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Malke sure that the earthing brush device don’t make direct contact with the axle housing,

earth connection must go by brushes.

2.2 Check Points

Items to be checked Remarks

Check whether all the earthing connection in roof and machine

room as mentioned in sheet no. 22A is done properly or not. Cf@%@»{ o
These earthing connections must be flexible and should be
marked yellow & green

Check whether all the earthing connection between loco body g ¢ e
2 & . C

and bogie is done properly or not. These cables must be flexible

having correct length and cross section

2.3 Low Tension Test Battery Circuits (without control electronics)

These tests are done with the help of the special type test loop boxes as per procedure given in
Para 3.6 of the document no. 3 EHX 610 279

Name of the test Schematic used. Remarks
Test 24V supply Sheet 04F and other linked O
sheets

Test 48V supply Sheet 04F & sheets of group 09| Fan supplyoto be checked.
é

Test traction control Sheets of Group 08. | Sk

Test power supply bus stations. Sheets of Group 09. Fan supply to be checked.
L

Test control main apparatus Sheets of Group 05. S

Test earth fault detection battery Sheet 04C De

circuit by making artificial earth fault

to test the earth fault detection

Test control Pneumatic devices Sheets of Group 06 e

Test lighting control Sheets of Group 07 O

Pretest speedometer Sheets of Group 10 Ow.

Pretest vigilance control and fire Sheets of Group 11 Ouw,

system
‘¢,

Power supply train bus Sheets of Group 13

h
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3.1 Check Points. Yes/No

Check that all the cards are physically present in the bus stations and all the plugs are Ve
connected.

Check that all the fibre optic cables are correctly connected to the bus stations. Yeo

Make sure that control electronics off relay is not energized i.e. disconnect Sub-D Yeo
411.LG and loco is set up in simulation mode.

Check that battery power is on and all the MCBs {Pos. 127.%) in SB1 &SB2 are on Yes

3.2 Download Software

The software of Traction converter, Auxiliary converter and VCU should be done by
commissioning engineer of the firm in presence of supervisor. Correct software version of the
propulsion equipment to be ensured and noted:

Traction converter-1 software version: 78€ - °7
~ Traction converter-2 software version: 256 -®7
Auxiliary converter-1 software version: , §8 o
Auxiliary converter-2 software version: | g8 2~
Auxiliary converter-3 software version: | 88 0
Vehicle control unit -1 software version: = =
| Vehicle control unit -2 software version: L0« 03~

b

3.3 Analogue Signal Checking
Check for the following analogue signals with the help of diagnostic tool connected with loco.

Description Signal name Prescribed value Measured
Value

Brake pipe pressure | FLG2;01--_01XPrAutoBkLn 100% (= 5 Kg/cm?2) ox

Actual BE electric FLG2; AMSB_0201- Wpn BEdem | 100% (= 10V) oe.

TE/BE at ‘0’ position FLGl; AMSB 0101- Xang Trans Between 9% and 11 % 187

from both cab FLG2; AMSB _0101- Xang Trans

TE/BE at ‘TE maximal’ | FLGI; AMSB 0101- Xang Trans Between 99 % and 101 % 1

position from both cab | p1.G2; AMSB_0101- Xang Trans

TE/BE at ‘TE minimal’ | FLGI: AMSB _0101- Xang Trans  [Between 20 % and 25 % >ty s

position from both cab| FL.G2; AMSB_0101- Xang Trans

r
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TE/BE at ‘BE maximal’| FLGIl; AMSB_0101-

position from both cab | XangTrans Between 99% and 101% 192 -~
FLG2; AMSB 0101-
XangTrans

TE/BE at ‘BE Minimal’ | FLGT; AMSB 0101-

position from both cab XangTrans Between 20% and 25% 24 oS-

FLG2; AMSB_0101-
XangTrans

TE/BE at ‘1/3’position| HBB1; AMS 0101-
in TE and BE mode in | LT/BDEM>1/3 Between 42 and 44% Uiy,
both cab. HBB2; AMS 0101-
LT/BDEM>1/3

TE/BE at “1/3’position| HBR1: AMS 0101-

in TE and BE mode in | | T/BDEM>2/3 Between 72 and 74% Fh -
both cab. HBB2; AMS 0101- '
LT/BDEM>2/3
Both temperature SLGI1; AMSB_0106- | Between 10% to 11.7% depending ol
RGP BETRL XAtmp1Mot upon ambient temperature s
0°C to 40°C

Between 10% to 11.7% depenoding 15° <

upon ambient temperature 0°C to
Both temperature SLG1; AMSB_0106- | 40°¢

sensor of TM2 Xatmp2ZMot

Between 10% to 11.7% depending

upon ambient temperature 0 C to t &S
Both temperature SLGI; AMSB 0106- | 40°C

sensor of TM3 Xatmp3Mot
Between 10% to 11.7% depenoding s
o upon ambient temperature 0 C to &
Both temperature SLG2; AMSB 0106- 40°C
sensor of TM4 XAtmplMot

Between 10% to 11.7% dependin
p g 162

. (o]
upon ambient temperature 0°C to
Both temperature SLG2; AMSB_0106- | 40°¢

sensor of TM5 Xatmp2Mot
Both temperature SLG2; AMSB_0106- Between 10% to 11.7% depending P
sensor of TM6 Xatmp3Mot uponoambient temperature 0°C

to 40°C

A
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3.4 Functional test in simulation mode

Conduct the following functional tests in simulation mode as per Para 5.5 of document no.3EHX
610 281. through the Diagnostic tool/laptop :

Test Function Result desired in sequence Result
obtained
Emergency shutdown through VCB must open. £ (
emerggencyystop switch 244 ° Panto mustrl)ower. < -
Shut Down through cab activation | VCB must open. )
switch to OFF position Panto must lower. s
Converter and filter contactor FB contactor 8.41 is closed. q
operation with both Power By moving reverser handle: ?
Converters during Start Up. e Converter pre-charging contactor
12.3 must close after few seconds. cRosfeeloc
e Converter contactor 12.4 must close.
e Converter re-charging contactor
12.3 must opens.

By increasing TE/BE throttle:

e FB contactor 8.41 must open.

e FB contactor 8.2 must close. B

e B contactor 8.1 must close. —
Converter and filter  contactor| Bring TE/BEto O . (2
operation  with  both Power| Bring the cab activation key to “O”
Converters during Shut Down. e \VVCB must open.

e Panto must lower. eRotkee o

e Converter contactor 12.4 must open. r

e FB contactor 8.1 must open.

e FB contactors 8.41 must close.
e FB contactor 8.2 must remain closed.

Signature of the JE/SSE/Loco Testing
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Contactor filter adaptation by Isolate any one bogie through bogie -~
isolating any bogie cut out switch. Wait for self-test of
the loco.

e Check that FB contactor 8.1 is open.
e Check that FB contactor 8.2 is open.
After raising panto, closing VCB, and
setting TE/BE

e FB contactor 8.1 closes.

e FB contactor 8.2 remains open.

e Roweeel e

Test earth fault detection battery By connecting wire 2050 to 1
circuit positive & negative earth, create earth fault ]
negative potential.

e message for earth fault
e By connecting wire 2095
to earth, create earth

fault positive potential.
e message for earth fault

CﬁuM@’"\

Test fire system. Create a smoke in | When smoke sensor-1 gets
the machine room near the FDU. activated then
Watch for activation of alarm. e Alarm triggers and fault
message priority 2
appears on screen. Faseeel ag_
When both smoke sensor
1+2 gets activated then
e A fault message priority
1 appears on screen and
lamp LSF1 glow.
e Start/Running interlock occurs and
TE/BE becomes to 0. ]

Time, date & loco number Ensure correct date time and Loco g
number E e

~—

Lk
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4.1 Test wiring main Transformer Circuits

Apply 198V,/140Vgys 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 transformers.

Output Description of winding. Prescribed Measured | Measured
Winding nos. Output Voltage output polarity
& Polarity with
input supply.
2U1 & 2V, For line converter bogie 1 10.05Vp and |0 oLV 2K
between cable 801A- same polarity
804A
2Us & 2V, For line converter bogie 1 10.05V, and 78Uy O
between cable 811A- same polarity
814A
2U, & 2V, For line converter bogie 2 10.05V, and 1o o2y O
between cable 801B- same polarity
804B
2U3 & 2V3 For line converter bogie 2 10.05V, and 10-03vp D
between cable 811B- same polarity
814B
2Ug & 2Vp For aux. converter 1 7.9V, 5.6Vrms 7-897 ] ew
between cable 1103- and same P %5(
1117 (in HB1) polarity. :
For Aux converter 2
between cable 1103-
1117 (in HB2)
2Up & 2V¢ For harmonic filter 9.12V,, Sy-loNp i
between cable 4-12 (in 6.45Vprs and €' L’”"zfm,!
FB) same polarity.

4.2 Test wiring auxiliary transformer 1000V/415V-110V (pos. 67)

Apply 141V, / 100Vgys to input of the auxiliary transformer at cable no 1203 -1117 and
measure the output at

Description of wire no. Prescribed Output Voltage & Polarity | Measured Measured
with input supply. output polarity
Cable no. 1218- 58.7V,, 41.5V d opposite polarity. | S& <V
able no 1200 ni rivs and opposite polarity il \fgms’ ov.
Cahle no. 1218 - 6500 15.5V,, 11.0Vgus and opposite polarity. | 15=SVF S ¥

113 ¥ mi\

A<
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4.3 Primary Voltage Transformer

Apply 250V¢f/350V, by variac to roof wire 1 and any wire 0 and measure the magnitude and
polarity of the output of the primary voltage transformer for both bogies as per the procedure
specified and suggested by the traction converter manufacturer. Primary voltage measurement
converters (Pos. 224.1/*) & catenary voltmeter (Pos. 74/%)

This test is to be done for each converter.

Activate cab in driving mode and supply 200Vgys through variac to wire no 1501 and 1502.
Monitor the following parameters through Diagnostic tool and in catenary voltmeter.

Signal name Prescribed value in Prescribed | Monitored Monitored
catenary voltmeter value in value in value in SR
Micview catenary diagnostic tool
voltmeter
SLG1_G 87-XUPrim 25kV 250% SN RS0/ -
SLG2_G 87-XUPrim 25 kv 250% 28 2595

Decrease the supply voltage below 140 Vgys. VCB must open at this voltage. In this case the
readings in Diagnostic Tool and catenary voltmeter will be as follows.

Signal name Prescribed value in Prescribed | Monitored | Monitored
catenary voltmeter value in value in value in SR
Micview catenary diagnostic tool
voltmeter
SLGL G 87-XUPrim 17kV 170% 1 7Y P
SLG2 G 87-XUPrim 17 kv 170% ? 7Y 0 i

Reactivate VCB to on by increasing this voltage to 175% (17.5 kV).

Increase the supply to 240 Vgys through variac. VCB must open at this voltage, In this case
the readings in diagnostic tool and catenary voltmeter will be as follows:

Signal name Prescribed value Prescribed | Monitored Monitored
in catenary value in value in value in SR
voltmeter Micview catenary diagnostic

voltmeter tool

SLGI G 87-XUPrim 30kV 300% e Zooy/-

SLG2 G 87-XUPrim 30 kv 300% 20 N S0a

Reactivate VCB to on by decreasing this voltage to 290% (29 kV).

Signature of the JE/SSE/Loco Testing
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4.4 Minimum voltage relay (Pos. 86)

Functionality test:
Minimum voltage relay (Pos. 86) must be adjusted to approx 68%

Activate loco in cooling mode. Check Power supply of 48V to ’_L‘ées/No)
minimum voltage relay. Disconnect primary voltage
transformer (wire no. 1511 and 1512) from load resistor (Pos.
74.2) and connect variac to wire no. 1501 and 1502. Supply
200Vrpms through variac. In this case; Minimum voltage relay
(Pos. 86) picks up

Try to activate the cab in driving mode: ’ﬁ’gs/No)
Contactor 218 do not close; the control
electronics is not be working.

Turn off the variac : LA¥es/No)
Contactor 218 closes; the control electronics is be

working

Test Under Voltage Protection:

!

Activate the cab in cooling mode; Raise panto; (Yes/No)
Supply 200VRrms through variac to wire no. 1501 e

& 1502; Close the VCB; Interrupt the supply
voltage

The VCB goes off after 2 second time delay.

Again supply 200Vgps through variac to wire no. _Yes/No)
1501 & 1502; Decrease the supply voltage below
140VRs £ 4V;

Fine tune the minimum voltage relay so that VCB opens.

4.5 Maximum current relay (Pos. 78)

Disconnect wire 1521 & 1522 of primary current transformer; Connect variac to wire 1521
&1522 (including the resistor at Pos. 6.11); Put loco in simulation for driving mode; Open Ry — Ry

on contact 136.3; Close VCB; supply 3.6Agys at the open wire 1521; Tune the drum of the
maximum current relay Pos. 78 for correct over current value;

VCB opens with Priority 1 fault message on ¥és/No)
display.

Keep contact R3 — R4 of 136.3 closed; Close VCB; Tune the resistor 78.1 for the current of 7.0ArMms
/9.9A, at the open wire 1521;

VCB opens with Priority 1 fault message on l/(?ers/f\!o)
display.
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4.6 Test current sensors
Name of the sensor Description of the test Prescribed value | Set/Measured
value
Primary return current Activate cab in driving mode supply | (Variation allowed
sensor (Test-1,P0s.6.2/1 | 10A. Measure the current through | s '
& 6.2/2) diagnostic tool or measuring print. + 10%)
Supply 90mAp( to the test winding of — =
sensor through connector 415.AA/lor
2 pinno. 7(+) & 8(-)
Primary return current
sensor (Test-2, Pos.6.2/1 Supply 287mApc to the test winding of 23 8mnn
& 6.2/2) sensor through connector 415.AA/1or
2 pin no. 7(+) & 8(-)
Auxiliary winding Supply 90mApc to the test winding of —
current sensor (Pos. sensor through connector 415.AC/1or =
42.3/1&42.3/2) 2 pin no. 7(+) & 8(-)
Supply 333mApc to the test winding of _— =3 -
sensor through connector 415.AC/1
or 2 pin no. 7(+) & 8(-)
Harmonic filter Supply 90mApc to the test winding of b -~
current sensors sensor through connector 415.AE/1or
Supply 342mApc to the test winding of R 2 Ghowig
sensor through connector 415.AE/1or
2 pin no. 7(+) & 8(-)
Switch on hotel load. Supply 90mAp¢ —_ -
to the test winding of sensor through
Hotel load current connector 415.AG/1or 2 pin no. 7(+) &
sensors (Pos. 33/1 & 8(-)
33/2) Supply 1242mApc to the test winding
of sensor through connector e S
415.AG/1or 2 pin no. 7(+) & 8(-)

A4«
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4.7 Test DC Link Voltage Sensors (Pos 15.6/%)
This test is to be done by the commissioning engineer of the firm if required.

4.8 Verification of Converter Protection Circuits (Hardware limits) -
This test is to be done as per para 6.17 of the document no. 3EHX 610 282 for both the converters.

Page : 15 of 27

Protection circuits Limit on which shutdown Measured limit
should take place g
Current sensors (Pos 18.2/1, 18.2/2, | Increase the current quickly in | For 18.2/1= I
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 priority 1 fault for each For 18.4/4= o O
sensor. For 18.5/1=
For 18.5/2=
For 18.5/3= j
L.
Current sensors (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) sensors, VCB will off at 2.52A For 18.2/3=
for Power Converter 2 with priority 1 fault for each For 18.4/4= Oy
sensor. For 18.5/1=
For 18.5/2=
For 18.5/3=
Fibre optic failure In Power Remove one of the orange
Converterl fibre optic plugs on traction e,
converter. VCB should trip
Fibre optic failure In Power Remove one of the orange %
Converter2 fibre optic plugs on traction fidan
converter. VCB should trip

4.9 Sequence of BUR contactors

The sequence of operation of BUR contactors for ‘ALL BUR OK’ BUR 1 out BUR 2 out and BUR 3 out
condition has to be verified by putting the Loco in driving mode (VCB should not be closed) and
isolating the BURs one by one. In these condition following will be the contactor sequence.

Status 52/1 |52/2 |52/3 |52/4 |52/5 [52.4/1 52.4/2 | 52.5/1 | 52.5/2
AIBUROK | Close | Open | Close | Open | Close Open | Close | Close |Open °
BUR1 off Close | Open | Close | Close | Open [ Close | Open Open | Close
BUR2 off Open | Open | Close | Close [ Close | Close | Open Open | Close
BUR3 off Open | Close | Open | Close | Close | Close | Open | Open | Close

&%

v
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Monitored contactor sequence

Status 52/1 | 52/2 | 52/3 | 52/4 | 52/5 | 52.4/1] 52.4/2 52.5/1| 52.5/2
AIBUROK |clssr | ope, | 2l | opes, cloy | P | Loy |cOsse | o poy
BUR1 off cleg | opey | logr | clog e | losr | Oper | Opey | oz
BUR2 off Pev | opey | clote | clor | lop Ny Ober | ojpe, | Clox
BUR3 off Open | boge | e | closc | close |comse | Ober opee | Clog

2.0 Commissioning with High Voltage
5.1 Check List

Items to be checked Yes/No
Fibre optic cables connected correctly. Ye,
No rubbish in machine room, on the roof, under the loco. Yes
All the electronic Sub-D and connectors connected Yey
All the MCBs of the HB1 & HB2 open. Yes
All the three fuses 40/* of the auxiliary converters Yes
The fuse of the 415/110V auxiliary circuit (in HB1) open. Yer
Roof to roof earthing and roof to cab earthing done Yey
Fixing, connection and earthing in the surge arrestor done correctly. Y
Connection in all the traction motors done correctly. Yor
All the bogie body connection and earthing connection done correctly. V@ﬂ
Pulse generator (Pos. 94.1) connection done correctly. Yes
All'the oil cocks of the gate valve of the transformer in open condition. Ye,
All covers on Aux & Power converters, Filter block, HB1, HB2 fitted Yoy
KABA key interlocking system. ey

5.2 Safety test main circuit breaker

Prepare to switch off the catenary supply durin
unexpected behavior of the electrical component
BLDJ switch. The VCB will trip after certain time as

g the first charging of the locomotive in case of any
of the loco. Charge the loco for the first time by closing
no oil/coolant pumps are running yet.

Perform the following safety test of main circuit breaker through both the cabs of the locomotive.
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Name of the test

Description of the test

Expected result

Monitored result|

Emergency stop

Raise panto in cooling mode. Put

VCB must open. Panto

in coolinig mode the brake controller into RUN must lower. Emergency cRogeet o,
position. Close the VCB. brake will be applied.
Push emergency stop button 244.
Emergency stop Raise panto in driving VCB must open.
in driving mode mode in. Put the brake Panto must = e
controller into RUN lower.
position. Close the VCB. Emergency
Push emergency stop brake will be
button 244. applied.
Under voltage Raise panto in cooling VCB must open. cPoshecl og
protection in mode. Close the VCB.
cooling mode Switch off the supply of
catenary by isolator
Under voltage Raise panto in driving VCB must open with
. . ctp ket S
protection in mode. Close the VCB. diagnostic message that
catenary voltage out of
driving mode Switch off the supply of limits
catenary by isolator
Shut down in Raise panto in cooling mode. VCB must open. c Posteel ou
cooling mode. Close:‘ the VCB._Bring the BL- Panto must
key in O position. lower.
Shutdown in Raise panto in driving mode. Close| VCB must open. ¥
the VCB. Bring the BL-key in O Panto must clovceclon
driving mode position. lower.
Interlocking Raise panto in cooling VCB must open. cRotbect oy
pantograph- mode. Close the VCB.
VCB in cooling Lower the pantograph
mode by ZPT
Interlocking Raise panto in driving mode. Close VCB must open.
the VCB. Lower the pantograph by cHRotcesl op,
pantograph- 7pT
VCB in driving
mode
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5.3 Auxiliary Converter Commissioning

Switch on the high voltage supply and set up the loco in
Check that there is no earth fault in the auxiliary circuit, S
earth fault in auxiliary circuit by making connection between wire
After 3 minutes a diagnostic message will come that “

5.3.1 Running test of 3 ph. auxiliary equipments
Switch on the 3 ph. auxiliary equipment one by one. Check the direction of rotation of each

auxiliary machine and measure the continuous current and starting current drawn by them.

witch off

Type of Locomotive: WAP-7/WAG-9HC
Page : 18 of 27

driving mode. Raise the panto. Close the VCB.
the VCB. Lower the panto. Create the
no 1117(in HB2 cubicle) and earth.
Earth fault auxiliary circuit.”

Name of the auxiliary Typical phase Measured Measured
machine current continuous phase starting phase
current current
Oil pump transformer 1 9.8 amps .t 7 &
Oil pump transformer 2 9.8 amps g - G-y
Coolant pump 19.6 amps 9.2 2.9
converter 1
Coolant pump 19.6 amps 7 o B,
converter 2
Qil cooling blower unit 1 40.0 amps b2 - 1oz,
Qil cooling blower unit 2 40.0 amps 43z -0 122
Traction motor blower 1 34.0 amps zo- | ] 5D 0
Traction motor blower 2 34.0 amps A 0 | bo =
Sc. Blower to Traction 6.0 amps G- o<
motar hlower 1
Sc. Blower to Traction 6.0 amps G &7
motor blower 1
Compressor 1 25 amps at0
P ?2 sre.p 1360
kg/ cm
40 ampzs at 10
kg/ cm
Compressor 2 25amps at 0 -
P pz e -y £l =
kg/ cm
40 amgs at 10
kg/ cm N
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5.3.2 Performance

Measure the performance of
BURI (Condition: Switch off

lysx s

of Auxiliary Converters

Type of Locomotive: WAP-7/WAG-9HC
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the auxiliary converters through software and record it.
all the load of BUR 1 J- to be filled by commissioning engineer

of the firm.

Signal name Description of the signal | Prescribed Monitored | Value under
value value Limit (Yes/No)

BURT 7303 XUUN Input voltage to BUR1L 75% (10%=125V) JOGys v Yy

BURI 7303 XUUZI| DC link voltage of BUR1 | 60% (10%=100V) 525y Ve

BURT 7303 XUIZI | DC link current of BUR1 | 0% (10%=50A) 7 P Ye)

BUR2 (Condition: Switch off

filled by commissioning engineer of the firm.

all the load of BUR 2, Battery Charger on) to be

’?ignal name Description of the Prescribed value Mon.itored Value under —t
signal by the firm value Limit (Yes/No)
BUR2 7303-XUUN Input voltage to BUR2 75% (10%=125V) ?o&‘a\f ’)laj
BUR2 7303-XUUZT | DClink voltage of BURD 60% (10%~100V) | g2gv T Yo [
BUR2 7303-XUIZ 1 | DC link current of BUR?2 1% (10%=50A)* ~” "b”"b Ye)
poe o ]
BUR2 7303-XUILG Current battery 3% (10%=1004)* v
9-—3//"]3—1,) e
charger of BUR2
BUR2 7303-XUIB1 Current battery of BUR2 1.5%(10%=100A)* ,;/pr,#} Yex
BUR2 7303 -XUUB| Voltage battery of BUR? 110%(10%=10V) 19V | X
* Readings are dependent upon charging condition of the battery.
BUR3 (Condition: Switch off all the load of BUR 3, Battery Charger on) to be filled by
commissioning engineer of the firm.
Signal name Description of Prescribed set Monitored | Value under
the signal value by the firm value limit (Yes/No)
BUR3 7303-XUUN [ Input voltage to 75% (10%=125V JoSa J Ve
BUR3 |
BUR3 7303- DC link voltage 60% (10%=100V) 626~ Ye)
Xuuzl of BUR3
BUR3 7303-XUIZ 1 | DC link current 1% (10%=504)* ‘7‘ gﬁﬂag ?ﬁg
of BUR3
BUR3 7303-XUILG Current battery 3% (10%=100A)* 2¢ ,9,_,# 7’%
charger of BUR 3
BUR3 7303-XUIB] Current battery I.5%(]O%=TOOA)* /2 9;,2! ¥
of BUR 3 9
BUR3 7303-XUUB Voltage battery 110%(10%=10V) jre ﬁﬂ
of BUR 3 :

* Readings are dependent upon charging condition of the battery.
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5.3.3  Performance of BURs when one BUR goes out

When any one BUR goes out then rest of the two BURs should take the load of al| the

auxiliaries at ventilation lev

el 3 of the locomotive.

G

[ Condition of | Loads on BURL Loads in BUR2 Loads in BUR3
BURs
All BURs OK Oil Cooling unit TM blower1&2, TFP ol Compressor 1&2, Ba‘ctery—c
182 pump 1&2, SR coolant charger and TM Scavenger
pump 1&2. blower 1&2
BUR 1 out Oil Cooling unit 1&2, T™M Compressor 1&2,TFP oi]
blower1&2, T pump 1&2, SR coolant
[l
—————— Scavenger blower 1&2 | pump 1&2 and Battery e
charger.
BUR 2 out Qil Cooling unit 1&2, Compressor 1&2, TEP ol
TM blower 1&2, TM pump 1&2, SR coolant
Scavenger blower 1&2| pump 1&2 and Battery
charger.
BUR 3 out Oil Cooling unit 1&2, Compressor 1&2, TFP ol
TM blower1&2, TM pump 1&2, SR coolant
Scavenger blower 1&2 | pump 1&2 and Battery |
charger.

5.4 Auxiliary circuit 415/110

For checking earth fault detection, make a connection 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 equipment one by one. Check the direction of rotation of each
auxiliary machine and measure the continuous current and starting current drawn by them.,

Name of the auxiliary Typical Measured phase Measured
machine phase current starting current
current
* — -7
Machine room blower 1 tenliaps 58 ol
15.0 amps* . o2
Machine room blower 2 a &L 3
5c. Blower to MR blower 1 1.3 amps 17 £ 6
Sc. Blower to MR blower 2 ke dpE [ ¢ s
1.1 amps . .
_Ventilator cab heater 1 i [ -
1.1 amps <) . o
Ventilator cab heater 2 a : [
= i
|_Cab heater 1 4.8 amps
Cab heater 2 $-9 [
4.8 amps ]
* For indigenous MR blowers.
\/ﬁg&
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5.5 Hotel load circuit (Not applicable for WAG-9HC)

For WAP-7 locomotive with Hotel load converter refer to Annexure-HLC

5.6 Traction Converter Commissioning

This test is carried out in association with Firm.

Traction converter commissionin
off the traction converter 2 b
off the traction converter 2 b
by switch 160. Start up the loco by one converter. Follow the fun

For Converter 1

y switch bogie cut out switch 154.

g is being done one at a time. For te
y switch bogie cut out switch 154. For tes
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sting Converter 1, switch
ting Converter 2, switch
Isolate the harmonic filter also
ctionality tests.

Fest Function

Results desired

Result obtained

Measurement of
charging and pre-
charging and charging
of DC Link of Converter 1

Traction converter manufacturer to
declare the successful operation
and demonstrate the same to the
DMW supervisor.

CFoikeel ov

Measurement of

Traction converter manufacturer to

Link of Converter 1

declare the successful operation
and demonstrate the same to the
DMW supervisor.

discharging of DC Link  |declare the successful operation c PO Akeel oOu
of Converter 1 and demonstrate the same to the
DMW supervisor,
Earth fault detection on Traction converter manufacturer to
" . Pl tpoal J
positive potential of DC - .

Earth fault detection on
negative potential of DC
Link of Converter 1

Traction converter manufacturer to
declare the successful operation
and demonstrate the same to the
DMW supervisor.

Earth fault detection on AC
part of the traction
circuit of Converter 1

Traction converter manufacturer to
declare the successful operation

and demonstrate the same to the
DMW supervisor.

Cchorgesl ous

Pulsing of line converter
of Converter 1

Traction converter manufacturer to
declare the successful operation
and demonstrate the same to the
DMW supervisor.

clorted Ou—

Pulsing of drive
converter of Converter 1

Traction converter manufacturer to
declare the successful operation
and demonstrate the same to the

SO S |

DMW supervisor.
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Test Function Results desired in sequence Result obtained
Measurement of Traction converter manufacturer to
charging and pre- |declare the successful operation and cRocked ot
chargingand charging |demonstrate the same to the DMW
of DC Link of Converter supervisor.
2
Measurement of Traction converter manufacturer to
discharging of DC Link |declare the successful operation and chotped O
of Converter 2 demonstrate the same to the DMW

supervisor.
Earth fault detection on [Traction converter manufacturer to :
positive potential of DC |declare the successful operation and e d At P
Link of Converter 2. demonstrate the same to the DMW

supervisor,
Earth fault detection on [Traction converter manufacturer to -
negative potential of DC|declare the successful operation and Eb ittt S
Link of Converter 2. demonstrate the same to the

supervisor/v
Earth fault detection on [Traction converter manufacturer to
AC part of the traction |declare the successfyl operation and o] S
circuit of Converter 2. |demonstrate the same to the DMW

supervisor.,
Pulsing of line converter [Traction converter manufacturer to ol [ o
of Converter 2. declare the successful operation and :

demonstrate the same to the DMW

supervisor.
Pulsing of drive Traction converter manufacturer to
convegter of declare the successful operation il
Converter 2 and demonstrate the same to the

DMW supervisor.

L
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5.7 Test protective shutdown SR

mst Function Results desired in sequence Result obtained
Measurement of Start up the loco with both the
protective shutdown | converter. Raise panto. Close VCB.
by Converter 1 Move Reverser handle to forward or
electronics, reverse. Remove one of the orange
fibre optic feedback cable from
9
converter 1Check that converter 1 cRgeket 06
electronics produces a protective shut
down.

® \VCB goes off
® Priority 1 fault mesg. on DDU
appears
Disturbance in Converter 1
Measurement of Start up the loco with both the
protective shutdown | converter. Raise panto. Close VCB.
by Converter 2 Move Reverser handle to forward or
electronics. reverse. Remove one of the orange
fibre optic feedback cable from
converter 2. Check that converter 2 R f e O
electronics produces 3 protective shut
down.
* VCB goes off
® Priority 1 fault mesg. on diagnostic
display appears
L Disturbance in Converter 2

5.8 Test Harmonic Filter
Switch on the filter by switch 160

| Test Function Results desired in sequence Result obtained
Measurement of filter| Start up the loco with both the q
currents converter. Raise panto. Close \/CB.
Move Reverser handle to forward cPottedd sr_
orreverse. Apply a small value of
TE/BE by moving the throttle.
® FB contactor 8.41 must open.
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® FB contactor 8.2 must close.

® FB contactor 8.1 must close

e Check the filter current in
diagnostic laptop

Bring the TE/BE throttle to O

Switch off the VCB

* FB contactor 8.1must open.

® FB discharging contactor 8.41
must close

e Check the filter current in
diagnostic laptop

e Losesl 0%

Test earth fault
detection harmonic
filter circuit.

Make a connection between wire
no. 12 and vehicle body. Start up

the loco. Close VCB.

e Earth fault relay 89.6 must pick up.
e Diagnostic message comes that -
Earth fault in harmonic filter circuit

Test traction motor
speed sensors for
both bogie in both
cabs

Traction converter manufacturer
to declare the successful operation
and demonstrate the same to the
supervisor/ DMW

o

5.9 Testimportant components of the locomotive

Items to be tested

Description of the test

Monitored value/remarks

VCU converter manufacturer to declare the

of MR blower

CFasteel O
Speedometer successful operation and demonstrate the

same to the supervisor/ DMW
Time delay module The time after which the starting capacitor for cPOtcel vy

MR blower should go off the circuit should be

set to 10-12 seconds

Ni-Cd battery voltage

At full charge, the battery voltage should be

cfoeked K

110V DC.

Flasher light From both cab flasher light should blink at R ciest K.
least 65 times in one minute.

Head light Head light should glow from both cabs by
operating ZLPRD. Dimmer operation of cPoutecl OL

headlight should also occur by operating the

switch ZLPRD.

f
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T/Tarker light Both front and tail marker light should glow sl L,
from both the cabs
Cab Light Cab light should glow in both the cabs by CRaekcef S
operating the switch ZLC
Spot lights Both Drivers and Asst. Drivers Spot light should cPoeker 2
glow in both cabs by operating ZLDD ‘
Instrument lights Instrument light should glow from both cab by c Potked SF
operating the switch ZLI |
llluminated Push Allilluminated push buttons should glow il il 8.
button during the operation
Contact pressure The contact pressure of FB contactors (8.1,8.2) For contactor 8.1: # oy
of the high rating is to be measured For contactor 8.2:
contactors Criteria:
The minimum contact pressure is 54 to 66
Newton.
Crew Fan All crew fans should work properly when VCB Cab 1 LHS: .
of the loco is switched on. The airflow from Cab 1 RHS: D
each cab fan is to be measured. Cab 2 LHS:
Criteria: Cab 2 RHS:
The minimum flow of air of cab fan should be
25 mg/mfnute J
6.0 Running Trial of the locomotive
[ SN Description of the items to Action which should take place Remarks ‘
be seen during trail run '
| Cab activation in driving No fault message should appear on the diagnostic panel of cz&@;‘
mode the loco.
Loco charging Loco to be charged and all auxiliaries should run. -Losped dn
No fault message to appear on the diagnostic panel of the
loco. Raise MR pressure to 10 Kg/cmz, BPto 5 Kg/cmz, FP
to6 Kg/cm2. O
8 Check function of This switch is active only in activated cab. By & ot
Emergency push stop. pushing this switch VCB should open & pantograph da_
should be lowered. o
4. | Check function of BPCS. e Beyond 5 kmph, press BPCS, the speed of loco
shoyu!d be conpstar?t. P Qhasted 08,
e BPCS action should be cancelled by moving
TE/BE throttle, by dropping BP below 4.75
! Kg/cmz, by pressing BPCS again. ey
5. Check train parting Operate the emergency cock to drop the BP Ratlced)
L operation of the Pressure LSAF should glow. oA
Locomotive.

Signature of the JE/SSE/Loco Testing
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Testing & Commissioninq Format For 3-Phase Locomotive fitted with
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* Locomotive No.: {1556 ' Type of Locomotive: WAP-7/WAG-SHC
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| 6. 7@@@”%% Set the speegrmm
7 operation of the brakes are released i.e. BC < 1 Ke/cm”.
locomotive For 60 seconds do not press vigilance foot switch or
sanding foots switch or TE/BE throttle or BPVG |

switch then ’
e Buzzer should start buzzing.
® LSVW should glow continuously.

|
Do not acknowledge the alarm through BPVG or - ’ L=
vigilance foot switch further for 8 seconds then:-
® Emergency brake should be applied jﬂ)‘
automatically. ’

® VCB should be switched off,
Resetling of this penalty brake is possible only after
180 seconds by bringing TE/BE throttle to 0 and
acknowledge BPVR and press & release vigilance
foot switch.
7- | Check start/run interlock | o At jom pressure of MR (< 5.6 Kg/cm?),

e With park brake in applied condition. M- ’

e With direct loco brake applied (BP< 4.75Kg/cm2). ‘P

® With automatic train brake applied (BP<4.75Kg/cm2). Chelepel on

® With emergency cock (BP < 4.75 Kg/cmz).

Check traction interlock Switch of the brake electronics. The
Tractive /Braking effort should ramp down, VCB
should open and BP reduces rapidly.

Bring the TE/BE throttle to BE side. Loco speed
should start reducing.

In the event of failure of one BUR, rest of the two
BURs can take the load of all the auxiliaries. For this
switch off one BUR.

Auxiliaries should be catered by rest of two BURs.
Switch off the 2 BURSs; loco should trip in this case.

Check regenerative

braking.
10. | Check for BUR
redundancy test at

ventilation level 1 & 3 of
loco operation

11. | Check the power Create disturbance in power converter by switching O
converter off the electronics. VCB should open and converter . de__
isolation test should get isolated and traction is possible with ‘
another power converter.

Signature of the JE/SSE/Loco Testing
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7.0 Final check list to be verified at the time of Loco dispatch

Condition /Operations of the following items are to be checked:

SN | Item Cab-1 Cab-2 Remarks
1 | Head lights — ow ,\
2 Marker Red Sy oK }
3 Marker White ou oK ( ]
4 | CabLights fg 5 /
M -~
eLovie Mof-{e,g
5 | DrSpot Light P o Sel
5 Asst Dr Spot Light o S >4
7 Flasher Light O ow {
g Instrument Lights oK b l
9 Corridor Light O Py \
10 Cab Fans S o \
11 | Cab Heater/Blowers o de \
12 | All Cab Signal Lamps B —
Panel 'A'

A

Signature of the JE/SSE/Loco Testing



LOCO NO: lj\ ’ {“66

Status of RDSO modifications

[ Sn Modification No. Description Remarks
1. | RDSO/2008/EL/MS/0357| Moadification in control circuit of Flasher Light and Head
Rev.’0’ Dt 20.02.08 Light of three phase electric locomotives. _m(ﬁ Ok
2. | RDSO/2009/EL/MS/0377| Modification to voltage sensin circuit in  electric
Rev.'0’ Dt 22.04.09 locomotives. J 2 i @NotOk
3. | RDSO/2010/EL/MS/0390| Paralleling of interlocks of EP contactors and Relays of K/Not 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
Rev.0' Dt 08.08.11 from MCPA circuit, (Gl Ok
5. | RDSO/2011/EL/MS/0400| Modification sheet for shifting the termination of $GKW, 1.8
Rev.’0’ Dt 10.08.11 KV, 70 sq mm cables and 2x2.5 sq mm cables housed in Xﬁot Ok
lower portion of HB2 panel and provision of Synthetic resin
bonded glass fiber sheet for three phase locomotives.
6. | RDSO/2011/EL/MS/0401| Modification sheet for relaying of cables in HB-2 panel of Mot Ok
Rev.’0’ Dt 10.08.11 three phase locomotives to avoid fire hazards.
7. | RDSO/2011/EL/MS/0403| Auto switching of machine room/corridor lights to avoid 9@0‘( Ok
| Rev.'0’ Dt 30.11.11 draining of batteries in three phase electric locomotives.
8. | RDSO/2012/EL/MS/0408| Modification of terminal connection of heater cum blower
| Rev.'r assembly. (ﬁ\lot o
9. | RDSO/2012/EL/MS/0411| Modification sheet to avoid simultanecus switching ON of
Rev.1"dated 02.11.12 | White and Red marker light in three phase electric &KINot Ok
locomotives.
10 | RDSO/2012/EL/MS/0413| Paralleling of interlocks of EP contactors and auxiliary OkNot Ok
.| Rev.’1" Dt 25.04.16 contactors of three phase locomotives to improve reliability.
11 | RDSO/2012/EL/MS/0419| Modification sheet to provide rubber sealing gasket in t Ok
. | Rev.’0" Dt 20.12.12 Master Controller of three phase locomotives. PWD
12 | RDSO/2013/EL/MS/0420| Modification sheet to provide mechanical locking
Rev.'0’' Dt 23.01.13 arrangement in Primary Over Current Relay of three phase ’(ﬁNot Ok
locomotives.
13 | RDSO/2013/EL/MS/0425| Modification sheet for improving illumination of head light in Ok/Not Ok
. | Rev.’0"Dt22.05.13 dimmer mode in three phase electric locomotives. M ]
14 | RDSO/2013/EL/MS/0426| Modification sheet of Bogie isolation rotary switch in three OKINot Ok
.| Rev.’0"Dt18.07.13 phase electric locomotives.
15 | RDSO/2013/EL/MS/0427| Modification sheet for MCP control in three phase electric
| Rev.0' Dt 23.10.13 lacomotives. 7 Net Ok
16 | RDSO/2013/EL/MS/0428| Modification sheet for relocation of earth fault relays for
| Rev.'0'Dt10.12.13 harmonic filter and hotel load along with its resistors in | OK/Not Ok
three phase electric locomotives.
17 | RDSO/2014/EL/IMS/0432| Removal of shorting link provided at c-d terminal of over &KINot Ok
.| Rev.’0" Dt 12.03.14 current relay of three phase electric locomotives.
18 | RDSO/2017/EL/MS/0464| Provision of Auxiliary interlock for monitoring of Harmonic
Rev.’0" Dt 25.09.17 filter ON (8.1)/adoption (8.2) Contactor in GTO/GBT |/Ok/Not Ok
locomotives. |
18 | RDSO/2017/EL/MS/0467 | Modification in blocking diodes to improve reliability in three Z)ﬁf\!ot Ok
.| Rev'0"Dt07.12.17 phase electric locomotives.
| 20 | RDSO/2018/EL/MS/0475| Modification in existing Control Electronics (CE) resetting @Not Ok
Rev.'0’ scheme of 3 phase electric locomotives.
RDSO/2019/EL/IMS/0477 i ; 2
21 S L Implementation of push pull scheme OKINot Ok

Signature of JE/SSE/TRS
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DMW/PATIALA Loco No.: 41566
PNEUMATIC TEST PARAMETERS OF 3-PHASE ELECTRIC LOCOMOTIVES

(As per DG/RDSO/LKO’s letter No,—EL/3.2.19/3phase

, dated~29.03.2012)
———ee

Parameters Referénce
illary Air supnle oo ————— e
1.0 | Auxillary Air supply system (Pantograph & VCB)

Ensure, Air js completely vente
Reservoir (Ensyre Panto gauge

d from pantograph
reading is Zero)

Turn On BL Key. Now MCPA starts, — —— ——— —
Record pressure Buyild up time (8.5kg/cm?2)

: i S -
Auxillary compressor safety Valve 23F setting

Faiveley Boc. No.
DMTS-01471, 8
CLW's check sheet
no. F60.812 Version
2

CLW's check sheet

8.5+0.25kg/cm?2

8.6 Kg/cm?2

Opens45:0.15 |

no. F60.812 Version kg/cm2 closes
5.540.15 kg/cm2

Close Pan-2 isolating Cock

Open Pan -2 isolating Cock
Record Pantograph Rise time

_RgonEgrgp_h Loweri;g_ﬁﬁq—e—_

06 to 10 seconds
06 to 10 seconds |
0.7kg/cm2in g

Min.

Y vented from rocomutﬂg._!jralﬁn__
out all the reservoirs by opening the drain cocks and then
closed drain cocks. MR air pressure build up time by each
tompressor from 0 to 10 kg/cm2.

i) with 1750 LPM compressor

ii) with 1450 Lpm compressor

Theoretical

calculation and test
performed by
Railways.

i) 7 Mts. Max.
ii) 8.5 Mts. Max.

TS —— O S
Drain air below MR 8 kg/cm2 to start both the
compressors

Check Starting of
both compressors
i s
30 Sec. (Max)

Drain air from main reservoir ap_tg7 kg/cm2. Start T s
tompressors, Check pressure build time of individual
compressor from 8 kg/cm2 to 9 kg/cm2
Check Low MR F‘res_gure Switch Setting (37)

"EF71-27.5 Sec

CP2-27 Sec

D&ME;t_spec. 6.4 Kg/cm?2

MM3882 &
MM3946

D&M test spec,
MM3882 &
MM3946

Closes at 6.40+0.15
kg/cm2  Opens at
5.60+0.15kg/cm?2
Closes at 100,20
kg/cm2  Opens at
8%0.20 kg/cm?2

5.65 Kg/cm?2

Check compressor Pressure Switch RGCP setting (35) 10.1 Kg/fcm?2

E;ﬁﬁfﬁézg.r;b;essors Record Pgssure buildiu?a\_':_ei
i —

8 Kg/ecm?2
3.35 minute

—_—




3.1

| 32
3.3
4.0

4.2

ISaBR%
ot =)

| Check unloader valve ope

2.10
2.11
3.0

DMW/PATIALA Page 2 of 4
Loco No.:41566

— Approx. 12 Sec.
Operates when
Compressor starts

ration time

-
Check Auto Drain Valve functioning (124 & 87)

Check CP-| delivery safety valve setting (10/1
Direct by BLCP.

Check cp-2 delivery safety valye setting (10/2). Run cp
direct by BLCP

Switch ‘OFF’ the compressors amrgure that the safety_‘
valve to reset at pressure 12 kg/cm2 less than opening
pressure. -

BP Pressure: Switch ’EEF_’com_EFggsor, Drairrlva{—lﬂTessure
by drain cock of 17 Main Reservoir, Start Compressor, and
check setting pressure of Duplex Check Valve 92F.

FP pressure:

Fit Test Gauge in Test point 107F FPTP. Open isolate cock
136F. Check pressure i_rLG_auge.

Air Dryer Operation
Opfﬁmock 90 of 2" MR to start Compressor, leave
open for Test Check Air Dryer Towers to change.

). Run CP D&M test spec.
MM3882 & MM3946
D&M test spec.
MM3882 & MM3945
D&M test spec,

MM3882 & MM3946

CLW’s check sheet
no. F60.812 Version 2

5.0£0.10kg/cm2

CLW’s check sheet 6.0 Kg/cm2

no. F60.812 Version 2

6.0£0.20kg/cm2

Tower to change
i) Every minute
(FTIL & SIL) ii)every

two Tinute@u

Check Puagms_tcﬁ?om Air Dryé?at Compré_s?or stops
Check condition of humidity indicator
Main Reservaoir Leakage Test

Put Auto Brake (A-9) in full service, Check MR Pressure air

D&M te;spec. Should be less than 0.4 Kg/cm?2

leakage from both cahbs. MM3882 & MM3946 1kg/cm2in 15 in 15
3 minutes minutes
Check BP Air leakage (isolate Bp charging cock-70) D&M test spec. 0.15 kg/cm2in 5 0.08
MM3882 & MM3946 minutes Kg/cm2 in
. 5 minutes

Brai@lest(:l\_utom;tic Brake operation) B
Record Brake Pipe & Brake Cylinder pressure at Each Step

e
Check proportionality of Auto Brake system CLW’s check sheet

no. F60.812 Version 2

Auto controller position

BC (WAG-9 & WAG-7) | BC (WAP-5)

Kg/cm2

Run 5+0.1 5.0 Kg/cm2
B i s
Initial 4.60+0.1 4.6 Kg/cm2

Full service 3.35+0.2 3.5Kg/cm2

e
Less than 0.3 0.2 Kg/cm2

2.50£0.1

2.5Kg/ cm2 5.15+0.30

2.5Kg/ cm2 5.15+0.30




DMW/PATIALA

% -__‘_*—A—__———\—__‘_______\___
Record time to gp Pressure drop to 3.5 kg/cm2 Ensure
Automatic Brake Controller

-
D&M test spec. 812 sec.
MM3882 & MM3946
D&M test spec.

MM3882 & MM3946 to Below 2.5

handle is Fyj) Service from Run
Operate Asst. Driver Emergency Cock,‘ -

——

kg/cm2
Check brak_e:?f'ﬂce_lﬂressure Switch 69F operates CLW’s check sheet no. Closes at Bp
F60.812 Version 2 4.05- 4.35

keg/cm?2
Opens at Bp
2.85-3.15
kg/cm?2

Move Auto Bra?@EEEtroller handle fm@nning to D&K/f?e_s??;;ac. o

Emergency BC filling time from 0.4 kg/cm2i.e. 959 of MM3882 & MM3946

Max. BC developed

WAP7 -BC 250 + 0.1 kg/ecm?2 7.5%+1.5 sec.

WAG9 -BC 2.50 +0.1kg/cm?2 2143 sec.

Move Auto—Brake Controller handle to ful| service and D&f\;l—t‘e_sths_pgzi_ﬁ )

BP pressure 3.5 kg/cm2. Move Brake controller to MM3882 & MM3946

Running position BC Release time to fal| BC Pressure

Upto 0.4 kg/cm2 i.e. 95% of Max. BC developed

BC release Time

WAP7 17.5425 sec.

WAP9 52+47.5 sec.

Move Auto Brake Con’;olfer handle to Release, Check
BP Pressure Steady at 5.5 0.2 kg/cm2 time.

Auto Brake capaci ty test : The capacity of the A9 vaive
in released condition must conform to certain limit in
order to ensure compensation for air leakage in the
train without interfering with the automatic
functioning of brake.

* Allow The MR Pressure to build up to maximum
stipulated limit.

e
CLW’s check sheet no. | 60 to 80 Sec.
F60.812 Version 2

RDSO f\/l—cgﬁgb—d@;: a BP pressure

Directorate repert no. | should not fal|

MP Guide No. 11July, | belowa.g

1999 Rev.1 kg/cm?2 with in
60 Sec.

* Close brake pipe angle cock and charge brake pipe to
5 kg/em2 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,

Keep Auto Brake Contromja
Driver End paddle Switch (PVEF)
Direct Brake (sA-9)

Apply Direct Brake in Full Check BC pressure
WAGS/WAP7

WAPS

A‘ppry Direct Brake, Record Brake Cylinder chargingﬁ
time

)in Full Service. Press BC comes to ‘0"

CLW’s check sheet no.

F60.812 Version 2 5.15%0.3 kg/cm2

‘._.;__—ﬁ‘_-____;—__f_.

BP pressure falls

Page 3 of 4

Loco No.:41566

8 Sec

0K

4.3 Kgfecm2 |

3.0 Kg/cm2

21.5 Sec

50 Sec
72 Sec

4.2 Kg/cm?2

3.520.20 kg/cm2 3.5Kg/cm2

e
D&M test spec. 8 sec. (Max.) 6.5 Sec
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DMW/PATIALA :

Loco No.:41566

6.3 Check Direct Brake Pressure switch 59 (F)

D&M test spec.
MM3882 &
MM3946

6.4 Release direct brake & BC Release time to fal| BC 10 -15 Sec. 12 Sec
Pressure up to 0.4 kg/cm?2

Dynamic Brake (Brake Blending)

0.2.£0.1 kg/cm? 0.2 kg/cm?

7.1 This test is to be done by forcing signal by laptop 06H D&M test ;e?- WAP7 & WAGO -
Actual BE E1 = 100% MM3882 & 2.5 kg/cm2. o
- MM3946 WAP5-5.15kg/cm?2
7.2 This test is to be done by forcing signal by laptop 06H D&M test spec. WAP7 & VWE\GQ -
Actual BE F1 = 50% MM3882 & 1.25 kg/ecm?2.
_____ e Jwesassigemy [T

8.0 |ParkingBrake —
3.1 Press BPPB to Release D&M test spec.

MM3882 & off in Panel

MM3946 pressure in parking
Brake gauge
_ . e G0kgfem2 -
8.2 Press BPPB to mga;ld—rTg brake o _Pgapplied, lamp |
On in panel
Pressure in parking
Brake gauge 0.0
_ _ kg/om2 o
Manual_n'y rglgege é;d apply Parﬁ%ﬁ@@ by pressig —V;ﬂ‘y release and
solenoid valve 30F application of B
— Parking Brake. e
Ch&ﬁég&mi@?¥ . = 6.0.+0.15 kg/cm2
C—EMMHE‘\‘E D&M test spec. 10 mmin TBU 3
MM3882 & mMm in Disc. Brake
o MM3946 (waAPps) o
Sanding Equipment o k
8.1 Check Isolating Cock-134F is in open position. Press Sand on Rail oK
~_ | sander paddlie Switch. (To confirm EP valves Operates) e e L
0.0 Test Vigilance equipment : As per D&M test OK
L Specification S

Signature of loco testing staff Signature of SSE/Shop
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ELECTRIC LOCO CHECK SHEET

| S. No. | ITEMT0 BE CHECKED - - f‘“@.};&iﬁed, | Observed Value
L__A e Value f
““Hm ) s

; Checksroper Fitment of Hote] Load Converter & its output contactor., |

Checkzroper Fitment of MR Blower 1 & 2, MR Scavenging Blower 1 & 2. TM ! OK
Blowe-18 2. ( !

sroper ofFitmenta{c_ﬁtoolin unit (OCU). _
ck=roper Fitment of HB 1 & 2 and its respected lower parton its OK J

L5 | Checknroner Fitment of FB panel on jts position. i OK ‘ AN '
B —__ﬁ._ﬁ-_,,.____._;___i _.,,‘iﬁk_l__‘_fR__i.._ pesweglins, . _—
I 1.6 | Checkrrnner Fitment of assembled SB1 & SB2 with VCU1 & VCU2. 0 ?Q
TN - T
17 | Chec oper Fitment of Auxiliary converter 1, 2 & 3-(BUR-1,2 & 3). ] oK |
I 1.8_ | Check-aper Fitment of Traction converter 1 & 2 (5R-1&2). R
T 1.10 | Check gnei@wm&of Main transformer bolt. 0K 0 ’R ?

= T : ST - B e A T e
I 1312 | Checka:oper fitment of comipressor both side with the compressor safety J OK 0 R 'J
| ‘ wire rose, |
L 1.13 Proper :atting of the dampers as required. 6] R |

1_1'14 ) Checkz-oper position of Secondary Helical Springs between Bogie & Shell
I 1.15L | Check f7oper fitment of Body Bogie Safety Chains fitted properly.

e

oK

| 1.16 | Check Zroper fitment of Cow catcher. ] OK ol 5
hﬁ Checkesclant level in SR 1 & 2 Expansion Tank J OK 6 |
w“ﬁ*—Check";';:;Hsformer Oil Level in both conservators Tank (Breather Tank). OK X —|
Checkzroper fitment of both battery box. “ é |
Checkp-aper fitment of Push Pull rod its bolt torquing and safety slings. OK (@ i

' Bufferbeight: Range (1085 mm to 1105 mm) Drg No IB031-02002. "'1090-1105 | R/S ]

L/S
| mm fre7 | 10y ]

| nis [ 775

L.22 | Bufferiength; Range (641 mm + 3 to 10 mm with buffer face) Drg No- . 641mm | L/s R/S - |

SK.DL-2430. | Byb | fyé ]
REAR Vg | 6Y4

1.23 | Heightef Rail Guard, (114 mm + 5 mm,-12 mm). 114 mm + “L/S R/S |
5 mm,-12 /79 177 |
mm REAR & /79

1.24 | CBC Height: Range (1085 mm to 1105 mm) Drg No- IB031-026G02. 1085-1105 | FRONT: /)3 '
l mm REAR: /0D

_ QL/ - R
(Signaiure of S oot Loco) (Signature of JE/Eléct Loco) (Signature of JE/UF)
mn Y
NAME BLIDP ZN%<ﬁW@” NAME SBT L8H Kemork NAME £ﬂ¥ﬂf [eom pn

DATE NH_2_7L20 B | DATELI/_]LL%OQ_, DA'I‘RQ/LLLL)\OZ} .
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Mfg. date & Serial no.

| Warranty |
| covered

upto -[

114/33 A0
|ABB-65-10-21-2XY1000000-ABY-040 2021 |
121-4610 21-5341 ekl
£UDS926514(07,/21), 21) EUFS927035(09/21) -
4621/69(09/21) ,4621/54(09/21) 2
3136,09/21 2
F T —— N -
e |w3a3.0671,317.06.21, 2610a2 141117 | 9
GF INDIA PYT LTD :)2%04 1 & D46gé—_ A 1 &
SR B 1 g
i w
T T —
e e S |
- _ bgea™ 7, 3 |
7-07-21,3214(04/21) {
[ R
Mg | |
OMPANY (P} | 10721 & iCTMB211008 i
| 5T-21-06-94 ] AL
105/21 & 1B1/2021/)/0052/380 5
“ho1 s & 2110808 ] =
J{_f‘S/Zl & SB J./EO?I'IH/OOGQ/F“QE__._‘____; §
111/21 &210261 1190020 o
errer (BUR) 11f21 1/21 & 1164( DMW-09-1) 3
QIL COOLING é‘uwfﬁx’ ocC ___|09/21 & 321081960 FAN- -32109AF1960 o
_gg._lfoou 1G RADIATOR  (OCR) _ los/21 & o39.sRPL AN ]
CO(P) L] i __IMF-21-10-309 ) s
[ 29440129 |61 A ¢ P) LTD - 0 s kA !
i 29741075 | e l11/21 8 2332(pmw0e ) | }
avertor LV. Coupler | 29741087 | LT N T e e N |
_NACEINE ROOW COMPONENT Cans
| 25741087 RN
[29ramags |~ . s
| 3saaco7s [ic - CLECTRICALS COMPANY (P} LIMITE 10/71 & ICTMB211005
__T“E'EE‘N IGTR E)‘Tﬂkf_*_ﬁ—w"—ﬁ __________ _ST-2107-160 Bl = o 5
Axiliar :‘7_‘_.;:;__ 29171192 JAUTCMETER ALLI ALUANCELTD. 10721 & AALNf1evnzr@5fhm60/11~ .
Cf‘mplmc(_omrol Cubicle SB-2 ?91"1210 HRF!:.i__gﬁ___ _105/21 & 211028 ) s Ly BT =
Control Unit {vCU) | 29741075 [BHEL 11121 & 210261230026 T} ¢
Aux. Converter (BUR) 283 | 36741075 [BHEL 11/21 & 1164(DMW-09-2) 1 &
f)lgcouu NG giuwmrocrzl .| 29470043 ISAINI EII-CT'rArs CH J9/2¢ &32}&151_1_961 FAN-32109AF1961 ) __7<—'6
QIL COOLING RADIATOR {OCR) | 29470031 STANDARD RAGIATORS | 08/21 & 033-SRPL_ L -
M/C Room blower 29440105 G.T.RCO(P) LTD. MF-20-12-247 o
M/E Roor Scav. blower 29440129 [GT.RCO(P) LID. =  SM-21-08305 ]
Traction Convertor T @7&107’_4BHrL___77____¥._____g‘__:_1k/£1__& 2331(0!\/!\’}'-09—»’3\)
Hotel load converter |V, Coupler 20741087 | Ji e B
Driver Cabin
Hand Brake ___| 29140050 [Modi, (Miechwell com fitt, . 17RRY & =
tir Canditioner | 26811028 |KKI POWER DRIVES PVT. LD 09/21 & 07/21 I\KI/HVAC/CLW/?W 868 | 4 &
Cab Heater = 25170011 [ESCORTS 136,70 1 8%
Crew Fans 1729470080 |RANIAN 1502786, 835,530 ] o B
Driver Seats : 29171131 |[MODERN RALTECH 1787, 749, 823, 793 T
SIGN...
1 NAME

SSt/’ /-\S
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DIESEL LOCO MODERNISATION WORKS

BOGIE FRAME:

Loco No. 41566

BOGIE | FRAME NO Make PLNo. | PONo.&dt | Warranty Perié(;TI
FRONT SL-1167 ECBT 100074 As per PO/IRS |
29105146 conditions
REAR SL-1187 ECBT 100074 ‘
2. Hydraulic Dampers (Axle, Vertical, Yaw and Horizontal) Make: ESCORT
3. AXLES:
AXLE POSITION NO 1 2 3 4 5 6 |
MAKE/ DMW DMW DMW DMW DMW DMWY
S.NO 21938 21948 21933 21956 21816 21976
Ultrasonic Testing OK OK OK OK OK OK
4. WHEEL DISCS NO. AND TYPE
| AXLE POSITION NO 1 2 3 4 5 & |
CNC/21- | CNC/21- | CNC/21- | CNC/21- | CNC/21- | CNC/2i-
GEAR END 1515 1542 1546 1563 1692 1444
Ultrasonic Testing OK OK oK OK OK OK
CNC/21- | CNC/21- | CNC/21- | CNC/21- | CNC/21- | CNC/21-
| FREEEND 1516 1544 1541 1564 1650 1522
| Ultrasonic Testing OK OK OK oK OK oK

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

AXLE POSITION NO 1 2 3 4 5 6 |

[ &ear | MAKE NBC | NBC | NBC | NBC | NBC | NBC
End ‘ PO NO. & dt 771567 | 771567 | 771567 | 771567 | 771567 771567
S MAKE NBC | NBC | NBC | NBC | NBC | NBC
End PO NO. & dt 771567 | 771567 | 771567 | 771567 | 771567 77?567_‘

6. WHEEL DISC PRESSING (PRESSURE IN KN): SPECIFIED 80-105 T

AXLE POSITION NO 1 2 3 4 5 6 |
BULL GEAR END 890 88T 885 906 852 989
| FREE END 816 89T 897 936 846 936 |




Loco No.
7. DIAMETER AFTER PROFILE TURNING: SPECIFIED 1092 + 5 mm — 0 mm

41566

| AXLE POSITION NO 1 2 3 4 5 6
DIA IN mm GE 1092.5 | 10925 | 1092.5 | 1092.5 | 10925 | 10925
DIA IN mm FE 1092.5 | 1092.5 | 1092.5 | 10925 | 10925 | 10925
WHEEL PROFILE
GAUGE (15960.5mm) | ©OK ok s OK Wik o
8. SUSPENSION TUBE & ITS TAPER ROLLER BEARING:
F AXLE POSITION NO 1 2 3 4 5 6
| ST MAKE | KM KPE KM KPE KP KM
G.E.BEARING | MAKE | FAG | FAG | FAG | FAG | FAG | FAG
F.E.BEARING | MAKE | FAG | FAG | FAG | FAG | FAG FAG |
9. GEAR CASE & BACKLASH:
AXLE POSITION NO 1 2 | 3 4 5 6 |
MAKE KP KM KM KP KM KP \
BACKLASH
| (0.254 - 0.458mmy | 0350 | 0330 | 0340 | 0340 | 0.300 0.330 _J

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

AXLE POSITION NO
RIGHT SIDE

\ s i
J LEFT SIDE

1 I 4 5 B
16.50 16.75 } 17.80 15.50 15.67 15.25
7.2 17.83 | 16.56 i8.70 18.90 18.20 |

11. TRACTION MOTOR : (PL No. 29942007, Warranty: As per PO/IRS conditions)

I -AXLVE;CI)SITFOVN NO T

MAKE PO No. & date S.NO.
1 ; DMW ] DMW-918
2 DMW : DMW-924
3 DMW - DMW-916
4 DMW - DMW-909
5 | DvMwW | - DMW-915
5 DMW - DMW-913

SSE/ Bo‘gji‘e Shop
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