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1GBT based Traction Converter, Auxiliary Converter and TCN based VCU

of Locomotive: WAP-TIWAG-QHC

Locomotive No.: Y S’Eﬁé Type :
Page : 1 of 27

1.0 Continuity Test of the cables
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 Continuity Prescribed
(OK/Not OK) | Megger Value (min)

Filter Cubicle Terminal Box of 100 MQ
Harmonic Filter ﬁy\ | oo
Resistor (Roof)

tarthing Choke Earth Return
Brushes
Transformer
-! Transformer

},ﬁ

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.

Sl

Signature of the JEISSE/Loco Testing
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e

[ From | To Continuity(OK/
| Not OK)

Measured
Megger Value

Prescribed
Megger Value

Compressor 1

% NRRRRRRRRRRS

HB1 TEP Oil Pump 1
Converter Coolant \
Pump 1
HB1 MR Blower 1 U 100MQ | ]S® ?
HB1 MR Scavenge Blower 1 U 100 MQ l 10@
HB1 Cabl \ 2 womQ | o=
Cab1l Cab Heater 1 U woomMQ | &>
[ HB2 | TMBlower?2 | ok oM | 1Y@ i\
HB2 TM Scavenge Blower 2 U 100 MQ \ 19
HB2 Oil Cooling Unit 2 o/ wove | |ew
HB2 Compressor 2 2 100 MQ | |
HB2 | TFP Oil Pump 2 | e oM | )1 %
HB2 ‘ Converter Coolant Pump 2 \ ol 100 MQ \ j =) |
HB2 TMR Blower 2 j U 100 MQ \ N D J
HB2 b MR Scavenge Blower 2 T /) 100 MQ ‘ | 390 J
HB2 | Cab2 | L omMQ | 292
Cab2 | Cab Heater2 ] gUL— woMQ | | 3O ﬂ
/

Signature of the JEISSE/Loco Testing
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1.3 Continuity Test of Battery Circuit Cables page : 3 of 27

Check continuity of following cables as per Para 2.3 of document no. 3 EHX 610 299
Continuity
(OK/Not OK)
Battery (wire no 2093) | Circuit breakers 110- By opening and
‘ 2, 142401 310.4-1 closing MCB 112
Connector 50.X7-1 By opening and
closing MCB 110
Battery (Wire no. 2052) | Connector 50.X7-2 _“
SB2 (Wire no 2050) Connector 50.X7-3 __

Close the MCB 112, 110, 112.1, and 310.4 and

Prescribed value Measured

> 0.5 MQ Value

e MQ

measure the resistance of battery wires 2093,
2052, 2050 with respect to the loco earth.

Measure the resistance between 209 Prescribed value: Measured
2093 & 2050, 2052 &

2050

3 & 2052,

> 50 MQ Value

v  MQ

Commission the indoor lighting of the locomotive as per Sheet No 7TA & 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 610 295.

Screened control circuit cables for Corresponding Continuity &

Sheet Nos. lsolation (OK/Not OK)

Battery voltage measurement 048 —

Nemotel circuit of cabl &2 =

Memotel speed sensor

Primary voltage detection

Brake controller cab-1 & 2 06F, 06G —

Signature of the JE/SSE/Loco Testing
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Master controller cab-1 &2 08C, 08D

I
LN . R
L L R
D L L

Harmonic filter current sensors

Auxiliary current sensors m

Oil circuit transformer bogie 1 m
Magnetization current m

Traction motor speed sensors (2 nos.)
Traction motor speed sensors (2nos)
and temperature sensors 1 no.) of TM-2

(1no. _
Traction motor speed sensors (2nos)
and temperature sensors (1 no.) of TM-3

and temperature sensors (1 no.) of TM-4
Traction motor speed sensors (2nos)

and temperature sensors (1 no.) of TM-5

Traction motor speed sensors (2nos)

and temperature sensors (1 no.) of TM-6

Train Buscab 1 &2

(Wire U13A& U13B to earthing 13A e

resistance=

10KQ+ = 10%)

UIC line 13B Qi
|

Connection FLG1-Box B ) 13A Ope_

Signature of the JEISSE/Loco Testing
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Testing & Commissioning Format For 3-Phase Locomotive fitted with

IGBT based Traction Converter, Auxiliary Converter and TCN pbased VCU

Locomotive No.: Y155%
2.0 Low Tension test
2.1 Measurement of resistor in OHMS (0)

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

Page : 5 of 27

leasure 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

" no. 3 EHX 610 279.

Name of the resistor \ Prescribed value

Measured value

3.9KQ £ 10%

Load resistor for primary voltage ;
transformer (Pos. 74.2). B
rResister to maximum current relay. 10+ 10% g
Load resistor for primary current 3.30+10% Q.3 ps
transformer (Pos. 6.11).
Resistance harmonic filter (Pos 8.3). Variation WAP7 WARZ
allowed * 10%
rEge_'c\.'\.'een wire 5 & 6 0.20Q e
| Between wire 6 & 7 B 020 w25
I‘_Eeﬁveen wire 5 &7 0.40Q 04t
| For train bus, line U13A to earthing. 10 kQt 10% [0 apest 4]
‘Eor train bus, line U13B to earthing. 10 kQ +10% 1012 pst
| Insulation resistance of High Voltage Cable 200 MQ N oo 4 S
from the top of the roof to the earth
(by1000 V megger).
l Resistance measurement earth return <0.3Q o-2-Z
| brushes Pos. 10/1.
Resistance measurement earth return <0.3Q 0.25t
brushes Pos. 10/2.
Resistance measurement earth return <0.3Q © 2RSSt
brushes Pos. 10/3.
Resistance measurement earth returm <030 o 1l
brushes Pos. 10/4.
Earthing resistance (earth fault detection) 2.2 kQ+ 10% ot
Harmonic Filter —I; Pos. 8.61.
Earthing resistance (earth fault detection) 2.7 kQ+ 10% P 2 A
Harmonic Filter —II; Pos 8.62.
Earthing resistance (earth fault detection) 3.9k0Q +10% 7. Frst
Aux. Converter; Pos. 90.3.
Earthing resistance (earth fault detection) 1.8 kQt 10% 7 &l
415/110V; Pos. 90.41.
Earthing resistance (earth fault detection) 390Q + 10% 7 Fo L&
control circuit; Pos. 90.7.
Earthing resistance (earth fault detection) 3.3 kQt 10% s
Hotel load: Pos. 37.1(in case of WAPS).
Resistance for headlight dimmer; Pos. 332.3. 10Q + 10% 10T

Signature of the JE/SSE/Loco Testing



Issue No.02 Doc.No.F/TRS/01
Effective Date: March 2021 (Ref: WI/TRS/10)
DIESEL LOCO VMODERNISATION WORKS, PATIALA '
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Locomotive No.: L” SSE Type of Locomotive: WAP-7/WAG-9HC
Note: Page : 6 of 27
Make 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

ltems 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.
These earthing connections must be flexible and should be
marked yellow & green

Check whether all the earthing connection between loco body

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

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

CRo rigeed 9K
sheets

Sheet OAF & sheets of group 09| Fan supply to be checked.
og

[ Test 48V supply

|

Test traction control ~ | Sheets of Group 08. O

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

Test control main apparatus Sheets of Group 05. ol

Test earth fault detection battery Sheet 04C B
circuit by making artificial earth fault

to test the earth fault detection

Test control Pneumatic devices Sheets of Group 06 i

Test lighting control Sheets of Group 07 Ok

Pretest speedometer Sheets of Group 10 o,

Pretest vigilance control and fire Sheets of Group 11 S

system

Power supply train bus Sheets of Group 13

Signature of the JE/SSE/Loco Testing



Issue No.02 Doc.No.F/TRS/01
Effective Date: March 2021 (Ref: WI/TRS/10)
DIESEL LOCO MODERNISATION WORKS, PATIALA

Testing & Commissioning Format For 3-Phase Locomotive fitted with
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Locomotive No.: ({1558 Type of Locomotive: WAP-7/WAG-3HC
3.0 Downloading of Software Page : 7 of 27

ré’:'l Check Points.

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

l Check that all the tibre optic cables are correctly connected to the bus stations.

\ Make sure that control electronics off relay is not energized i.e. disconnect Sub-D Y

411.1LG and loco is set up in simulation mode. @

Check that battery power is on and all the MCBs (Pos. 127.7) in SB1 &SB2 are on

7

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:

Fj_raction converter-1 software version:

l‘ Traction converter-2 software version:
Li\uxiliary converter-1 software version:
‘ ﬁuxiliary converter-2 software version:
Auxiliary converter-3 software version:
| Vehicle control unit -1 software version: 200k

-

;\E@:Ie control unit -2 software version: goo0§

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 FLG?.;O1“_01XP1‘AU§OBkLn 100% (= 5 Kg/cm?2) oL
Actual BE electric FLG2: AMSB 0201- Wpn BEdem 100% (= 10V) O
TE/BE at ‘o’ position FLGI: AMSB 0101- Xang Trans Between 9% and 11 % ’
from both cab FLG2: AMSB_0101- Xang Trans Ll
TE/BE at ‘TE maximal’ FLG1: AMSB 0101- Xang Trans  |Between 99 % and 101 % 1o}
gam Q) A
position from both cab | p1,G2; AMSB_0101- Xang Trans 4
TE/BE at ‘TE minimal’ FLG1: AMSB 0101- Xang Trans  [Between 20 % and 25 % A
position from both cab| FLG2; AMSB_0101- Xang Trans
e I_—r_—j/—)

Signature of the JE/SSE/Loco Testing
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Testing & Commissioning Format For 3.Phase Locomotive fitted with

IGBT based Traction Converter, Auxiliary Converter and TCN based VCU

Locomotive No.: Y555 Type of Locomotive: WAP-7/WAG-9HC
Page : 8 of 27

TE/BE at ‘BE maximal’| FLG1: AMSB_0101-

\ both cab.

position from both cab XangTrans Between 99% and 101% ooy,
FLG2: AMSB_0101-
XangTrans
TE/BE at ‘BE Minimal’ FLG1:, AMSB 0101-
position from both cab XangTrans Between 20% and 25% 257
FLG2: AMSB_0101-
_ XangTrans
TE/BE at ‘1/3’position HBBT; AMS 0101-
in TE and BE mode in LT/BDEM>1/3 Between 42 and 44% L(ti {-
HBB2; AMS_0101-
LT/BDEM>1/3
TE/BE at ‘1/3’position| HBB1; AMS_0101-
in TE and BE mode in | | T/BDEM>2/3 Between 72 and 74% T
both cab. HBB2; AMS 0101-
LT/BDEM>2/3
Both temperature -+ | SLGL AMSB_0106- | Between 10% to 11.7% depending s
censor of TM1 X Atmp Mot upon ambient temperature 28
0°Cto40°C
i Between 10% to 11.7% depending ac
upon ambient temperature 0°Cto 34
| Both temperature SLG1: AMSB_0106- | 40°C
sensor of TM2 Xatmp2Mot
i Between 10% to 11.7% depending| 4.
“ upon ambient temperature 0 Cto
Both temperature SLGl: AMSB_0106- | 40°C
sensor of TM3 Xatmp3Mot
Between 10% to 11.7% depenoding D
Both temperature SLG2; AMSB_0106- 2888 ambient temperature 0°¢ 0
sensor of TM4 XAtmp Mot
Between 10% to 11.7% depenoding o,
o upon ambient temperature 0°C o 1
Both temperature SLG2: AMSB_0106- | 40°C
sensor of TM5 Xatmp2Mot
[ Both temperature " BLG2; AMSB_0106- Between 10% to 11.7% dependiong Z&*OC‘
ensor of TM6 Xatmp3Mot upon ambient temperature 0 C
[to 40°C

>

Signature of the JE/SSE/Loco Testing
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Testing & Commissioning Format For 3-Phase Locomotive fitted with

IGBT based Traction Converter, Auxiliary Converter and TCN based VCU

Locomotive No.: b[ | 55

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

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.

gk
emergency stop switch 244 Panto must lower. W
sl ivati .
wgt Down through_ §ab activation VCB must open o Aastanl
switch to OFF position Panto must lower.
Converter and filter contactor EB contactor 8.41 s closed. .
i operation with both Power By moving reverser handle:
Converters during Start Up. e Converter pre-charging contactor
12.3 must close after few seconds.
e Converter contactor 12.4 must close.
: ( Qﬁéﬁ#&p{%
e Converter re-charging contactor

|

7

12.3 must opens.
By increasing TE/BE throttle:
e FB contactor 8.41 must open.
e FB contactor 8.2 must close.

Converter and filter contactor!

operation  with both
Converters during Shut Down.

Power

e FB contactor 8.1 must close. \J
Bring TE/BEto O . ¢
Bring the cab activation key to “0”

e VCB must open.

e Panto must lower. »‘, a2 okonl

e Converter contactor 12.4 must open.
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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DIESEL LOCO MODERNISATION WORKS, PATIALA

Testing & Commissioning Format For 3-Phase Locomotive fitted with

IGBT based Traction Converter, Auxiliary Converter and TCN based VCU

Locomotive No.: 4155%

i Contactor filter adaptation by
\ isolating any bogie

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

lsolate any one bogie through bogie
cut out switch. Wait for self-test of
the loco.

o Check that FB contactor 8.1 is open
o 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.

'. - c Rashee ol

Test earth fault detection battery
circuit positive & negative

|
|

Cfe—"

By connecting wire 2050 to
earth, create earth fault
negative potential.

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

o message for earth fault

L chatfed =

Test fire system. Create a smoke in
the machine room near the FDU.

I

|

Watch for activation of alarm.

Time, date & loco number

When smoke sensor-1 gets

activated then

e Alarm triggers and fault
message priority 2
appears on screen.

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 O. —1

Ensure correct date time and Loco
number

Signature of the JE/SSE/Loco Testing
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Locomotive No.: L{[ggsf
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Type of Locomotive: WAP-7/WAG-9HC

4.0 Sensor Test and Converter Test

4.1 Test wiring main Transformer Circuits

Apply 198V,/140Vgms 1O the primary win
arrestor and at lv; wire no.
the phase

din

100 at earthing choke
of the following of the transformers.

Page : 11 of 27

g of the transformer (at 1u; wire no. 2 at surge

). Measure the output voltage and compare

Output Description of winding. Prescribed Measured | Measured
Winding nos. Output Voltage output polarity
& Polarity with
input supply.
For line converter bogie 1 10.05V, and (o cHVp oY
hetween cable 801A- same polarity
804A
2U4 & 2V, For line converter bogie 1 10.05V, and s B _
between cable 811A- same polarity £ L?\/f e
814A
2U, & 2V5 For line converter bogie 2 10.05V, and ;

between cable 801B- same polarity 1o-°3vy o
304B

| 2U3 & 2V3 For line converter bogie 2 10.05V, and ) o
between cable 811B- same polarity 1o 0dvy
8148
For aux. converter 1 7.9V, 5.6Vrms
between cable 1103- and same s 9\/{ TS
1117 (in HB1) polarity. <GV
For Aux converter 2
between cable 1103-
1117 (in HB2)

| 2Ug & 2V¢ For harmonic filter 9.12Vy, S Jovy oe_
between cable 4-12 (in 6.45Vpms and .
FB) same polarity. A

4.2 Test wiring auxiliary transformer 1000V/415V-

Apply 141V, / 100Vgys to input of the auxiliary tran

measure the output at

110V (pos. 67)
sformer at cable no 1203 =1117 and

Description of wire no. Prescribed Output Voltage & Polarity | Measured Measured
with input supply. output polarity
Cable no. 1218-1200 58.7Vp, 41.5VRms and opposite polarity. SV { ‘( '8
4 )uNpns
Cable no. 1218 = 6500 15.5V,, 11.0VRms and opposite polarity. [ ¢ o
RS \/ang\

vl

Signature of the JEISSE/Loco Testing
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VCuU

Type of Locomotive:

Locomotive No.: L{JSSF(

4.3 Primary Voltage Transformer

Apply 250Vef/350Vp by variac to roof wir
polarity of the output
specified and suggeste
converters (Pos. 224.1/*

This test is to be done for each converter.

Activate cab in driving mode and supply 2
Monitor the following parameters throug

of the primary voltage transformer for both
d by the traction converter manufacturer. P
) & catenary voltmeter (Pos. 74/%)

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

e 1 and any wire 0 and measure the magnitUde and
bogies as per the procedure
rimary voltage measurement

00V pms through variac to wire no 1501 and 1502.
h 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
SLGI G 87-XUPrim 25kV 250% | zsev 250 /-
hl,.(j?__(j 87-XUPrim 25 kV 250% | 2V AW S 41

Decrease the supply voltage below
readings in Diagnostic Tool and cate

140 Vgps. VCB must open at this voltage. |
nary voltmeter will be as follows.

n this case the

[ signal name Prescribed value in Prescribed | Monitored Monitored
catenary voltmeter value in value in value in SR
Micview catenary diagnostic tool
voltmeter
\TLUI G 87-XUPrim 17kV 170% [7¥Vv | 7o
E.GE G 87-XUPrim 17 kV 170% ) TNV ) 7s F

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

Increase the supply to 240 Veus t
the readings in diagnostic tool an

hrough variac. VCB must open at this voltage, In this case
d catenary voltmeter will be as follows:

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

voltmeter tool
| SLGI_G 87-XUPrim 30kV 300% % Zoof
| SLG2_G 87-XUPrim 30 kv 300% 20KV Ze0 /¢

Reactivate VCB to on by de

creasing this voltage to 290% (29 kV).

Signature of the JE/S E/Loco Testing
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Page : 13 of 27
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 es/No)
minimum voltage relay. Disconnect primary voltage
sransformer (wire no. 1511 and 1512) from load resistor (Pos.
74.2) and connect variac to wire no. 1501 and 1502. Supply
200Vgms through variac. in this case; Minimum voltage relay
(Pos. 86) picks up

N' Try to activate the cab in driving mode: \/Llﬂes/No)
Contactor 218 do not close; the control
electronics is not be working.

Turn off the variac : V()/es/No)

\ Contactor 218 closes; the control electronics is be

workin
l— g

Test Under Voltage Protection;

'\

Hctivate the cab in cooling mode; Raise panto; —(Yes/No)
\ Supply 200Vrms through variac to wire no. 1501
| & 1502: Close the VCB; Interrupt the supply

Again supply 200Verms through variac to wire no. LfYes/No)
1501 & 1502; Decrease the supply voltage below
140VRNIS i 4\/;

Fine tune the minimum voltage relay so that VCB opens.

voltage
The VCB goes off after 2 second time delay.

4.5 Maximum current relay (Pos. 78)

Disconnect wire 1521 & 1522 of primary current transformer; Connect variac to wire 1521
21522 (including the resistor at Pos. 6.11); Put loco in simulation for driving mode; Open Rz — Ry

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

V/CB opens with Priority 1 fault message on \L¥es/No)
l display.

IrKeep contact R3 — Rz 0f 136.3 closed: Close VCB; Tune the resistor 78.1 for the current of 7.0Agwms
11 /9.9A, at the open wire 1521;

“VCB opens with Priority 1 fault message on
display.
\

\(Yes/No)

o e s
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E.G Test current sensors
| Name of the sensor

Set/Measured
value

Prescribed value

Description of the test

Activate cab in driving mode supply
10A. Measure the current through
diagnostic tool or measuring print.

\lPli_maﬁ return current
sensor (Test—l,Pos.G.z/l
2 6.2/2)

-

Supply 90mApc to the test winding of 7
sensor through connector 415.AA/1or et

2 pinno. 7(+) & 8(-)

Primary return current
sensor (Test-2, P0s.6.2/1 [T oply 297m

Anc to the test windin of
2.6.2/2) e 2

sensor through connector 415.AA/1lor
2 pin no. 7(+) & 8(-)

>S5S &1

“Auxiliary winding
current sensor (Pos.
42.3/1 & 42.3/2)

Supply 90mApc to the test winding of
sensor through connector 415.AC/lor
2 pinno. 7(+) & 8(-)

Supply 333mApc to the test winding of
sensor through connector 415.AC/1
or 2 pin no. 7(+) & 8(-)

Harmonic filter

current sensors
(P0s.8.5/1 &8.5/2)

Supply 90mApc to the test winding of
sensor through connector 415.AE/1lor
2 pin no. 7(+) & 8(-)
Supply 342mApc to the test winding of
sensor through connector 415.AE/1or
2 pin no. 7(+) & 8(-)

Switch on hotel load. Supply 90mMApc ~NA
\ to the test winding of sensor through
Hotel load current connector 415.AG/1or 2 pin no. 7(+) &
‘l sensors (Pos. 33/1 & 8(-)
| 33/2) Supply 1242mApc to the test winding ~ A
\ of sensor through connector ND

415.AG/1or 2 pin no. 7(+) & 8(-)
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Issue No.02 Doc.No.F/TRS/01
Effective Date: March 2021 (Ref: WI/TRS/1 0)
DIESEL LOCO MODERNISATION WORKS, PATIALA

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

Locomotive No.: L( |SSs Type of Locomotive: WAP-7/WAG-9HC
4.7 Test DC Link Voltage Sensors (Pos 15.6/%) Page : 15 of 27
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.

[Protection circuits Limit on which shutdown Measured limit
should take place

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 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= oY
sensor. For 18.5/1=
For 18.5/2=
For 18.5/3=
Current sensors (Pos 18.2/1, 18.2/2, |Increase the current quickly in For 18.2/1= d
18.2/3, 18.4/4, 18.5/1, 18.5/2, the test winding of the current For 8.2/2= 7
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= (
| sensor. For 18.5/1= =,
For 18.5/2=
For 18.5/3= \
Fibre optic failure In Power Remove one of the orange S
Converterl fibre optic plugs on fraction O

converter. VCB should trip

Fibre optic failure In Power Remove one of the orange
Converter2 fibre optic plugs on traction B

converter. VCB should trip
[ \ SR I

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 chould not be closed) and
isolating the BURs one by one. In these condition following will be the contactor sequence.

Gtatus \ 52/1 |52/2 52/3 | 52/4 52/5 52.4/1 52.4/2 52.5/1 52.5/2

ATBUROK | 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 |

Signature of the JEISSE/Loco Testing
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Monitored contactor sequence

Dtatus 52/1 | 52/2 | 52/3 52/4 | 52/5 | 52.4/1| 52.4/2 52.5/1| 52.5/2
AIBUROK | clov | opey | edey | SPCo Dott | opew | (o eleyr | obes
BURLOFf | deoy | Vs |cloy | o | ober | it ey | o | LF
SURZ O | e, | oen (Lo | clap | clow | clow | o> obes | clop |
TBURSOff | open | closc | ben |l | B¥ Do | op= | b= | lme]
50 Commissioning with High Voltage
5.1 Check List
Ptems to be checked Yes/No |
Fibre optic cables connected correctly. Yoy
No rubbish in machine room, on the roof, under the loco. Yy
bll the electronic Sub-D and connectors connected Yes
All the MCBs of the HB1 & HB2 open. ey
\%H the three fuses 40/* of the auxiliary converters e
The fuse of the 415/110V auxiliary circuit (in HB1) open. y@j
Roof to roof earthing and roof to cab earthing done ey
Fixing, connection and earthing in the surge arrestor done correctly. Yes
Connection in all the traction motors done correctly. Yo
Al the bogie bodv connection and earthing connection done correctiv. Yes,
‘ Pulse generator (Pos. 94.1) connection done correctly. Yey
Al the oil cocks of the gate valve of the transformer in open condition. \l@
“All covers on Aux & Power converters, Filter block, HB1, HB2 fitted rex
rKABA key interlocking system. M2

5.2 Safety test main circuit breaker
prepare to switch off the catenary supply during the first charging of the locomotive in case of any
unexpected behavior of the electrical component of the loco. Charge the loco for the first time by closing

BLDJ switch. The VCB will trip after certain time as 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 Monitored result

Description of the test Expected result

Raise panto in cooling mode. Put | VCB must open. Panto
the brake controller into RUN must lower. Emergency
position. Close the VCB. brake will be applied.
push emergency stop button 244.

Emergency stop
in cooling mode

Emergency stop
in driving mode

Raise panto in driving VCB must open.
mode in. Put the brake Panto must
controller into RUN lower.

position. Close the VCB. Emergency
Push emergency stop brake will be
button 244. applied.

Raise panto in cooling VCB must open.
mode. Close the VCB.

Under voltage
protection in

cooling mode switch off the supply of

catenary by isolator
Under voltage Raise panto in driving VCB must open with oo et ol
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. ¢ Lo ugzal &
cooling mode. Close_ the VCB_._Bring the BL- Panto must

key in Q position. lower.
Shutdown in Raise panto in driving mode. Close| VCB must open. cPoriget of

the VCB. Bring the BL-key in O Panto must
driving mode position. lower.
Interlocking Raise panto in cooling VCB must open. ey XTI L
pantograph- mode. Close the VCB.
VCB in cooling Lower the pantograph
mode by ZPT
interlocking Raise panto in driving mode. Close| VCB must open. clolcad tec
pantograph- tzr;}eTVCB. Lower the pantograph by 1
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 driving mode. Raise the panto. Close the VCB.
Check that there is no earth fault in the auxiliary circuit, Switch off the VCB. Lower the panto. Create the
aarth fault in auxiliary circuit by making connection between wire no 1117(in up2 cubicle) and earth.
After 3 minutes a diagnostic message will come that “Earth fault auxiliary circuit.”

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

Measured Measured

continuous phase | starting phase
current current

B . N S B S e
S I - S I I

Coolant pump 19.6 amps

converter 1

Coolant pump 19.6 amps
kcon\ferter 2

Sc. Blower to Traction 6.0 amps

motor blower 1

Sc. Blower to Traction 6.0 amps

motor blower 1

Compressor 1 25 amps at0
kg/ cm’ 2y e 13
40 amps at 10
2
kg/ cm

Compressor 2 25 amps at0

Name of the auxiliary
machine

Typical phase
current

0

2
kg/ cm
40 ampf at 10

kg/ cm
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5.3.2 Performance of Auxiliary Converters

Measure the performance of the auxiliary converters through software and record it.
BUR1 (Condition: switch off all the load of BUR 1)- to be filled by commissioning engineer
of the firm.
Signal name

Prescribed
value

Input voltage to BUR1 75% (10%=125V) m
DC link voltage of BURL | 60% (10%=100V)

DC link current of BURL 0% (10%=50A)

BUR2 (Condition: Switch off all the load of BUR 2, Battery Charger on) to be
filled by commissioning engineer of the firm.

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

BUR2 7303-XUUN | Input voltage to BUR2 75% (10%=125V)

Description of the signal Monitored | Value under

BURI 7303 XUUN

BURI 7303 XUUZI
3URT 7303 XUIZI

5 Jev \ Yo

50% (10%=100V) ‘ L33V l Vs T
% (10%30A) | ¢ pen Yor

BUR2 7303-XUUZI

DC link voltage of BUR2
DC link current of BUR2

BUR2 7303-XUIZ |

-

BUR2 7303-XUILG Current battery 3% (10%=100A)*
charger of BUR2 aj/ﬁ’"_b ves

BUR2 7303-XUIB1 | Current battery of BUR2 \ 1.5%(10%=100A)*
iw ?(eé
BUR2 7303 —XUUB| Voltage battery of BUR2| 110%(10%=10V) eV YR

* 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 20 £\
BUR3 ?5’ V@S
BUR3 7303- DC link voltage 60% (10%=100V) KoV Y.
XUUZI of BUR3 g
BUR3 7303-xU1Z1 | DC link current 1% (10%=50A) Vﬁmk Yeb
of BUR3
BUR3 7303-XUILG | Current battery 3% (10%=100A)* 3 Y.
\ charger of BUR 3 5 =
BUR3 7303-XUIBI Current battery 1.5%(10%=100A)* 1) A a
of BUR 3 ‘ Z%%
\' BUR3 7303-XUUB Voltage battery 110%(10%=10V) 1o/ Yeos
of BUR3

* 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 all the

auxiliaries at ventilation level 3 of the locomotive.

Condition of | Loadson BUR1 Loads in BURZ

BURS

All BURs OK

Loads in BUR3

TM blowerl&2, TFP oil
pump 182, SR coolant
pump 1&2.

Oil Cooling unit 1&2, ™
blowerl&2, TM
------ Scavenger blower 182

Compressor 1&2, Battery
charger and TM Scavenger
blower 1&2

Compressor 1&2,TFP oil
pump 1&2, SR coolant
pump 1&2 and Battery
charger.

Compressor 1&2, TFP oil
pump 1&2, SR'coolant
pump 1&2 and Battery
charger.

0il Cooling unit
182

BUR 1 out

BUR 2 out Oil Cooling unit 1&2,
TM blower 1&2, TM

Scavenger blower 1&2

BUR 3 out Oil Cooling unit 1&2,
T™M blower1&2, TM

Scavenger blower 1&2

Compressor 1&2, TFP oil
pump 1&2, SR coolant
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

l

\ Machine room blow

Machine room blower 2
Sc. Blower to MR blower 1

sc. Blower to MR blower 2

7\/_@Iator cab heater 1

Ventilator cab heater 2

Cab heater 1 4.8 amps

Eab heater 2

4.8 amps

¥ For indigenous MR blowers.

L,

Signature of the JEISSE/Loco Testing
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5.6 Traction Converter Commissioning

This test is carried out in association with Firm.
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Traction converter commissioning is being done one at a time. For testing Converter 1, switch
off the traction converter 2 by switch bogie cut out switch 154. For testing Converter 2, switch
off the traction converter 2 by switch bogie cut out switch 154. Isolate the harmonic filter also

by switch 160. Start up the loco by one con

For Converter 1

verter. Follow the functionality tests.

Test Function

Results desired

Measurement of

Result obtained

Traction converter manufacturer to

charging and pre- declare the successful operation ¢ Rosiceel 9%
charging and charging and demonstrate the same to the
of DC Link of Converter 1 DMW supervisor.
Measurement of Traction converter manufacturer to
\ discharging of DC Link |declare the successful operation cPatlees{ O
of Converter.1 and demonstrate the same to the
l!L DMW supervisor.
| Earth fault detection on Traction converter manufacturer to
positive potential of DC declare the successful operation cFeshceed O~
% Link of Converter 1 and demonstrate the same to the
DMW supervisor.
Earth fault detection on Traction converter manufacturer to
negative potential of DC declare the successful operation c Rart e o
Link of Converter 1 and demonstrate the same to the
DMW supervisor.
Earth fault detection on AC ‘Traction converter manufacturer to
part of the traction declare the successful operation Qﬁ(ualuaa.( ad_
circuit of Converter 1 and demonstrate the same to the
DMW supervisor.
{"Pulsing of line converter Traction converter manufacturer to
of Converter 1 declare the successful operation cRostael O
and demonstrate the same to the
DMW supervisor.
Pulsing of drive Traction converter manufacturer to Lo sbael 00

Lconverter of Converter 1

declare the successful operation
and demonstrate the same to the
DMW supervisor.
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\"Test Function Results desired in sequence

Result obtained

Traction converter manufacturer to
charging and pre- declare the successful operation and
charging and charging demonstrate the same to the DMW
of DC Link of Converter supervisor.

{
i Measurement of

efRareeel SE

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

Measurement of
discharging of DC Link
of Converter 2

g‘?ea,tle.b( Qu—

Earth fault detection on Traction converter manufacturer to
positive potential of DC declare the successful operation and
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
Link of Converter 2. demonstrate the same to the
supervisor/v

Lo sriceo el 99

Earth fault detection on Traction converter manufacturer to
AC part of the traction declare the successful operation and
circuit of Converter 2. demonstrate the same to the DMW

c o siced GUL

supervisor.
Pulsing of line converter Traction converter manufacturer to
of Converter 2. declare the successful operation and cre o iaas] T
! demonstrate the same 0 the DMW
supervisor.
Pulsing of drive Traction converter manufacturer to
converter of declare the successful operation cKolkeaol cu_

Converter 2 and demonstrate the same to the
DMW supervisor.
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5.7 Test protective shutdown SR

| Test 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
converter 1Check that converter 1 cLg soel 84—
electronics produces a protective shut
down.
\ e VCB goes off
| e Priority 1 fault mesg. on DDU
I 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 CW =
electronics produces a protective shut
down.
e \VCB goes off
e Priority 1 fault mesg. on diagnostic
display appears
Disturbance in Converter2 ]

~—

5.8 Test Harmonic Filter
Switch on the filter by switch 160

Test Function Results desired in sequence ' Result obtained T
Mieasurement of filter| Start up the loco with both the
currents converter. Raise panto. Close VCB.

Move Reverser handle to forward CWQ(

or reverse. Apply a small value of
TE/BE by moving the throttle.
e FB contactor 8.41 must open. J

Signature of the JEI/SSE/Loco Test
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m

di

Test earth fault
\I detection harmonic
| filter circuit.

the

Test traction motor
speed sensors for
both bogie in both
cabs

Traction co

« FB contactor 8.2 must close.
e FB contactor 8.1 must close
o Check the filter current in
diagnostic laptop

Bring the TE/BE throttle to O
switch off the VCB
e EB contactor 8.1must open.

e FB discharging contactor 8.41

ust close

e Check the filter currentin

agnostic laptop

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

loco. Close VCB.

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

5.9 Testimportant components of the locomotive

items to be tested

Speedometer suc

Time delay module

\ of MR blower
set

Flasher light

Head light

SWi

Description of the test

Head light sh
operating ZLPRD. Dimme
headlight sho

VCU converter manufacturer to declare the

cessful operation and

same to the supervisor/ DMW
The time after which the
MR blower should go off

to 10-12 seconds

| charge, the battery voltage should be

Ni-Cd battery voltage| At ful
110V DC.

From both cab_ﬂasher h.ght should blink at o LRl eal S&
least 65 times in one minute.

ould glow from both cabs by

tch ZLPRD.

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

uld also occur by operating the

Type of Locomotive: WAP-7/WAG-9HC
Page : 24 of 27

demonstrate the

starting capacitor for
the circuit should be

r operation of

i
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s Both front and tail marker light should low Fogiceel

Marker light from both the cabs ’ ; © o \
\ Cab Light Cab light should glow in both the cabs by chorkealel \
\ operating the switch ZLC B
i_;pot lights Both Drivers and Asst. Drivers Spot light should

|

o Too strcal 4 \
I Instrument lights

glow in both cabs by operating ZLDD

instrument light should glow from both cab by cPovkceal & |
operating the switch ZLI ]
llluminated Push All illuminated push buttons should glow o Lo rpael |

| button during the operation

’_Contact pressure The contact pressure of FB contactors (8.1, 8.2) For contactor Sl_ﬁ o
of the high rating is to be measured For contactor 8.2: |

| contactors Criteria: |

| The minimum contact pressurée is 54 to 66 \

‘l 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:

each cab fan is to be measured. Cab 2 LHS: \Q{A
Criteria: Cab 2 RHS:
\ The minimum flow of air of cab fan should be ' \
25 m’/minute B
6.0 Running Trial of the locomotive
| SN \ Description of the items to Action which should take place Remarks |
L_ \ be seen during trail run .
f \ Cab activation in driving No fault message should appear on the diagnostic panel of clresiced |
\._,_l mode the loco. Ol
% \ Loco charging Loco to be charged and all auxiliaries should run. AP0 et
\. \ No fault message to appear on the d'\%gnostic panel ofzthe 78
l‘ \ loco. Raise;\/\R pressure to 10 Kg/cm®, BP0 5 Kg/cm™, FP
‘_’i . to 6 Kg/em™. B
l 3. Check function of This switch is active only in activated cab. By Ao tees
| \ Emergency push stop. pushing this cwitch VCB should open & pantograph &l
‘P(~ should be lowered. -
| 4| Check function of BPCS. « Beyond 5 kmph, press BPCS, the speed of loco PR
l | should be constant. - Qt
|‘ \ e BPCS action should be cancelled by moving
\ \ TE/BE throttle, by dropping BP below 4.75
\——L l<g/cm2, by pressing BPCS again.
\ 5. \ Check ’grain parting Operate the emergency cock to drop the BP clorad
| operation of the pressure LSAF should glow. Ocg

L Locomotive.
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o~

issue No.02 Doc.No.F/TRS/01

Effective Date: March 2021 (Ref: WI/TRS/10)

GIESEL LOCO MODERNISATION WORKS, PATIALA

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

" Locomotive No.: Y (s ' Type of Locomotive: WAP-7/WAG-9HC
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6. | Check vigilance
\ operation of the

locomotive

Set th

e speed more than 1.5 kmph and ensure that

brakes are released i.e. BC<1 Kg/cmz.

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

vigilance foot switch further for 8 seconds then:-

e Emergency brake should be applied
automatically.

« VCB should be switched off.

Resetting of this penalty brake is possible only after

180 seconds by bringing TE/BE throttle to O and

acknowledge BPVR and press & release vigilance

foot switch.

Check start/run interlock

e At low pressure of MR (< 5.6 Kg/cmz}.
e With park brake in applied condition.
e With direct loco brake applied (BP< 4.75l<g/cm2).

« With automatic train brake applied (BP<4.75Kg/cm2).

o With emergency cock (BP <4.75 Kg/cmz).
.8 Check traction interlock Switch of the brake electronics. The

Tractive /Braking effort should ramp down, VCB ) | i 3
should open and BP reduces rapidly. }
Check regenerative Bring the TE/BE throttle to BE side. Loco speed M“

braking.
Check for BUR
redundancy test at

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 BURs; loco should trip in this case. ‘ } 4%

Create disturbance in power converter by switching

off the electronics. VCB should open and converter i b’iﬁ

ventilation level 1 & 3 of

loco operation

Check the power
converter
isolation test should get isolated and traction is possible with

another power converter.

Signature of the JE/SSE/Loco Testing
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Testing & Commissioning Format For 3-Phase Locomotive fitted with
Converter and TCN based VCu

IGBT based Traction Converter Auxiliar
Locomotive No.: Y 1S3 5 Type of Locomotive: WAP-7/WAG-8HC
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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:

e

\ SN [ Item N “ Cab-2 Remarks

L
|1 | Head lights

\I__Z mMarker Red
\

3 | Marker White

~ 5
‘l 4 \Cab Lights

g 5 l"Dr Spot Light

6 Asst Dr Spot Light

4 Flasher Light

—

F

\
I

[ Corriddr Light

| 11 | Cab Heater/Blowers “ ow |
- All Cab Signal Lamps B Ot
panel 'A'

Signature of the JEISSE/Loco Testing




Locono: _ U )N S

Sn Modification No.

[ 1 RDS0/2008/EL/MS/0357 Modification in controf circuit of Flash

r2. RDSO/2(}09/EL/MS/0377
Rev.’0’ Dt 22.04.09

3. RDSO/2010/EL/MS/0390 Paralleling of inter]
three phase locomo

4. | RDSO/2011/EL/MS/0399
j Rev.'0’ Dt 08.08.11

5. | RDSO/201 1/EL/MS/0400
Rev.’0' Dt 10.08.11

6. RDSO/201‘JIEL/MS/O401
L Rev.'0’ Dt 10.08.11

RDS0/201 2/EL/IMS/0411
Rev."1" dated 02.11.12

RDSO/2012/EL/IVIS/O413
Rev.’'1' Dt 25.04. 16

11 RDSO/2012/ELIMS/O419
Rev.'0’ Dt 20.12.12

RDSO/2013/EL/MS/O420
Rev.’0' Dt 23.01.13

RDS0/201 3/EL/MS/0425
Rev.’'0' Dt 22.05.13

14 RDSO/2013/EL/MS/O426

) Rev.’0’ Dt 18.07.13

15 RDSO/2013/EL/MS/O427
Rev.’0’ Dt 23.10.13

RDS0/201 3/EL/MS/0428
Rev.’0’ Dt 10.12.13

RDSO/2DT4/EL/MS/O432
Rev.’0’ Dt 12.03.14

RDSO/2017/EL/MS/O464
Rev.'0’ Dt 25.09.17

RDSO/2017/EL/IVIS/G467
Rev.’0' Dt 07.12.17

20 RDSO/2018/EL/MS/O475
Rev.'0

21 RDSO/2019/EL.’MS/D477
Rev.’0" Dt 18.09.19

Status of RDSO modifications

Light of three phas

Modification
locomotives.

from MCPA circuit.
Modification sheet

KV, 70 sq mm cap

Description

e electric locomotives.

for shifting the termination of $GKW, 18
es and 2

ocks of EpP contac
tives to improve reliabil
cks of control circuit contactors no. 126

sensing

Paralleling of interlocks of EP contacto

contactors of three phase |
Modification sheet to pr
Master Controller of three
Modification sheet

Modification sheet
dimmer mode in th

Modification Sheet
locomotives.
Modification sheet

fo
re

.i:

harmonic filter and

locomotives.

three phase electric |
Removal of shorting
current relay of three
Provision of Auxiliary interlock for
filter ON (8.1)/adoption (8.2)

Modification in blocki

rimproving illuminatio

e phase electric locomotives.
Modification sheet of

Ves.

or relocation of e

Ocomotives.
link provided at c—qg

ocomotives to improve reliability.
ovide rubber sealing gasket in
phase locomotives.

Bogie isolation rotary switch in three
phase electric locomoti

arth fault relays for
hotel load along with its resistors in

phase electric locomotives.
monitoring of Harmonic
Contactor in GTO/IGBT

ng diodes to improve reliability in three
phase electric locomotives.
Modification in existing Control Electronics
scheme of 3 phase electric locomotives
Implementation of push pull scheme.

Remarks |
er Light and Heaqd QWNOt (;(_h_ |
circuit in  electric MN;(;T
torsityz'md Relays of _.,@F(Nlot B 7_i

AIK/Not Ok }

/@%t Ok ;
Qﬂ\l.ot Ok

JOK/Not Ok

OK/Not Ok

(@ﬁNot Ok
OFINot Ok |

/Not Ok
tef{Not Ok

Tk/Not Ok
OKINot Ok ]
ﬁﬁ\lot Ok

,camor Ok |
Mot Ok__i1

,emot Ok |

rs and auxiliary

n of head light in

terminal of over

Ok/Not Ok

(CE) resetting |

/Not Ok ‘H
Motcm |

i
Signature of JE/SSE/TRS
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DMW/PATIALA Loco No.: 41558
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)
S.N Parameters Reference Value Result
1.0 Auxillary Air supply system (Pantograph & VCB)
1.1 Ensure, Air is completely vented from pantograph 0 0
Reservoir (Ensure Panto gauge readlng is Zero)
] 12_ Turrn-gh_l-SL Key. Now MCPA s_tarts I o l6O sec. (Max.) 56 Sec
Record pressure Build up time (8.5kg/cm?2)
4.3 Auxillary compressor safety Valve 23F setting Faiveley Doc. No. 8.5+0.25kg/cm?2 8.5 Kg/cm2
DMTS-014-1, 8 -
CLW’s check sheet
no. F60.812 Version
2
14 | Check VCB Pressure Switch Setting ~ | CLW’s check sheet Opens 4.5£0.15 4.5Kg /cm2 |
,L no. F60.812 Version | kg/cm2 closes
2 5.5%0.15 kg/cm2
1.5 Set pantograph Selector Switch is in Auto, Open pan-1&2 Isolating Cocks & KABA cock by Key (KABA Key)
16 Set Cab-1 Pan UP in Panel A. Observed Pan-2 OK
Rises.
17 Close Pan-2 i 1solatmg Cock N Panto-2 Falls Down | OK
Open Pan -2 isolating Cock Panto-2 Rises
78 Record Pantograph Rise time 06 to 10 seconds 8 Sec
19 ReEEFd Pantogréﬁh Loweflr{g Time o 06 to 10 seconds 8 Sec
1.10 | Panto line air leakage 0.7 kg/em2in 5 0.3 kg/cm?2
Min. in 5 Min.
2.0 | Main Air Supply System
a1 | Ensuré Air is corﬁaetely vented frc from IocoimzafeTram Weoretical
out all the reservoirs by opening the drain cocks and then calculation and test
closed drain cocks. MR air pressure build up time by each performed by
compressor from 0 to 10 kg/cm?2. Railways.
— i) with 1750 LPM compressor i) 7 Mts. Max. 6.8 Mts
ii) with 1450 LPM compressor ii) 8.5 Mts. Max.
2.2 | Drain air below MR 8 kg/cmz to start both 1 the T Check Starting of
compressors both compressors
23 -77Dré|n air from mai main reservoir L;p to 7 kg/cm?2. Start 30 Sec. (Max) CP1-28 Sec |
compressors, Check pressure build time of individual
compressor from 8 kg/cm2 to 9 kg/cm?2 CP2-28 Sec
24 | ‘Check Low MR Pressure SW|tcf_1_S_tatf;ng (37) . D&M test spec. Closes at 6.4020.15 | 6.5 Kg/cm?2
MM3882 & kg/cm2  Opens at
MM3946 5.6020.15kg/cm?2 5.6 Kg/fcm2
| 2.5 Check compressor Pressure Switch RGCP setting (35) D&M test spec. Closes at 10+0.20 10.1 Kg/cm2
MM3882 & kg/cm2  Opens at
MM3946 820.20 kg/cm2 8.1 Kg/cm?2
' _6- [un bo‘ﬁe comp;éégors Record bressure bulld up btime Trlal results 3.5 Minutes Max. 3.4 minute
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Loco No.:41558

Approx. 12 Sec.

10 sec
2.8 Check Auto Drain Valve functioning (12_4_é—ig‘;')_ I Operates when -
| L Compressor starts
2.9 | Check CP-I delivery safety valve setting (10/1). Run CP D&M test spec. 11.50+0.35kg/cm2 11.6 Kg/cm?2
Direct by BLCP. MM3882 & MM3946
2.10 | Check CP-2 delivery safety valve setting (10/2). Run CP D&M test spec. 11.50£0.35kg/cm2 | 11.6 Kg/cm2
| directby B_LCP*‘_i__ S MM3882 & MM3946
2.11 | Switch ‘OFF the compressors and ensure that the safety T 7hD&Wt_es_t spec. [
valve to reset at pressure 12 kg/cm2 less than opening MM3882 & MM3946
| pressure. - _ ]
2.12 | BP Pressure: Switch ﬁFj?or?;)ré?scﬁahW@sure N CLW's check sheet 5.0+0.10kg/cm2 5.0 Kg/cm2
by drain cock of 1 Main Reservair, Start Compressor, no. F60.812 Version 2
| check setting pressure of Duplex Check Valve 92F, -
2.13 | FP pressure: - ﬁquLW’s check sheet 6.0£0.20kg/cm?2 6.0 Kg/cm?2
Fit Test Gauge in Test point 107F FPTP. Open isolate cock | no. F60.812 Version 2
| A96F CheckpressureitnGaigs,
3.0 | Air Dryer Operation
3.1 | Open Drain Cock 90 of 2™ MR to start Compressor, leave | | Tower to change -
open for Test Check Air Dryer Towers to change. i) Every minute oK
P (FTIL & SIL) ii)every
- - two minute (KBIL)
3.2 | Check Purge Air Stops from Air Dryer at Compressor stops
3.3 Check condition of humidity indicator Blue Blue
4 Main Reservoir Leakage Test B - o
41 Put Auto BrakeTA-iQ)IFfJ! seﬁcéﬂéck MR Pressure air D&M test spec. Should be less than | 0.4 Kg/cm2
leakage from both cabs. MM3882 & MM3946 1kg/cm2in 15 in 15
minutes minutes
42 | awécﬁPEr_lgélaée-U?)lgfé Bﬁ:l-w;éirg'cockio) | D&M test spec. 0.15 kg/cm2in 5 0.03
MM3882 & MM3946 minutes Kg/cm2 in
_ - e i | 5 minutes
5.0 | Brake Test (Automatic Brake operation) g )
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 position BC (WAG-9 & WAG-7) | BC (WAP-5)
Kg/cm?2 Kg/cm?2
B e -
BP Pressure kg/cm?2 Value Result Value Result
‘Run |s5x01 30 Kg/cm2 0.00 | 0.00kg/ cm2 0.00
Initial | asoz01 4.6 Kg/cm2 YT —— 0.75+0.15
Full service 3.35+0.2 3.5 Kg/cm2 2.5020.1 | 3 5xg/ em2 5.15%0.30
‘Emergency | Less than 0.3 0.1 Kg/cm2 | 250201 | 3 5 cm2 5.15+0.30 |
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Loco No.:41558

time

MM3882 & MM3946

Record time to BP pressure drop to 3.5 kg/cm2 Ensure | D&M test spec. 812 sec. 7 Sec —‘
Automatic Brake Controller handle is Full Service from Run MM3882 & MM3946
inﬂer_ateiArs;kEri\E Emergen'cy Cock, 7 D&M m;_‘_ BP pressure falls
MM3882 & MM3946 to Below 25 kg/cm2 DK
_Eheci l;faEéIF’riﬁe_-ﬁressiure Switch 69F 'op”ergt.e_s_ - CLW's check shéét_no Closes at BP 4.2 Kg/cm?2
F60.812 Version 2 4.05- 4.35
kg/em?2
Opens at BP 2.9 Kg/cm2
2.85-3.15
kg/cm?2
| Move Auto Brake Controller handle from Runningto | 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/cm?2 apply time 4+1 sec.
WAP7 - BC 2.50 £ 0.1 kg/cm? £:5H1.5886
WAGY - BC 2.50 + 0.1 kg/cm?2 21+3 sec. 23 Sec
' Move Auto Briala(_:“o:ﬁmer 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
WAGSS WAP7 17.5%25 sec.
WAPS wﬁ(na 52+7.5 sec. 45 Sec
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
A_u_to Brake capamty test - TI The ciziaﬂbacu-ty of the A A9 valve | RDSE]\HUE}EVW 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/cm?2 with in 4.3 Kg/cm?2
functioning of brake. 60 Sec.
* 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.
Eé—p‘Auto Brake Controller (A-9) in Full Service. Press BCcomes to 0/ 0
Driver End paddle Switch (PVEF)
Direct Brake (SA-9)
' Apply Direct Brake in Full Check BC pressure |
WAG9/WAP7 CLW's check sheet no. | 3.5+0.20 kg/cm2 3.5Kg/cm?2
WAPS F60.812 Version 2 5.15£0.3 kg/cm?2
7ﬁ_z|:)a\;ﬁe‘citil3;a“kz Rabr_d_é-;afgémder charging Délrvi test spec. 8 sec. (Max.) 6.43 Sec
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6.3 | Check Direct Brake Pressure switch 59 (H_- - | pam teTst—sp—ec. 0.2.+0.1 kg/cm?2 0.2 kg/cm?2
MM3882 &
R ) MM3946
6.4 Release direct brake & BC Release time to fall BC 10 -15 Sec. 10 Sec
pressure up to 0.4 kg/cm?2
7.0 Dynamic Brake (Brake Blending)
7.1 This test is to be done by forcing signal by laptop 06H D&M test spec. WAP7 & WAGS -
Actual BE E1 = 100% MM3882 & 2.5 kg/cm2.
-t | MM3946 WAP5-5.15kg/cm?2
7.2 This test is to be done by forcing sighal by laptop 06H D&M test spec. WAP7 & WAGO - ]
Actual BE E1 = 50% MM3882 & 1.25 kg/cm?2.
i MM3946 WAPS5-2.55kg/cm2
8.0 Parking Brake
8.1 Press BPPB to Release brake D&M test spec. PBreleased Lamp
,L MM3882 & off in Panel
MM3946 pressure in parking
Brake gauge
L 1l , ) 1 60kg/cm2
8.2 Press Epﬁio';ppﬁ;péﬂirwgbré_f@ - = - PB applied, Lamp
Onin panel
Pressure in parking
Brake gauge 0.0
- - kg/cm2
83 kﬁaﬁﬁll@e_aseiand_apméﬁg Brake by pressing o Verify release and
solencid valve 30F application of
) N - _parking Brake.
84 | Check I-D_reésurg_e in PB Gauge 6.0.4+0.15 kg/cm?2
F"'ﬁcﬁeck Bra@ld&?@araﬁce ' D&M test spec. 10 mmin TBU 3
MM3882 & mm in Disc. Brake
MM3946 (WAPS)
9.0 Sanding Equipment ) _
“_QT__Check Isolating Cock-134F is in open position. Press Sand on Rail OK
B sander paddle Switch. (T_t_)_cqgfir_p_w EP valves Operates)
"‘“‘.O'_—fésﬁt'@i_gi—lénicé_e_quﬂngnt : As per D&M test OK
L specification
Signature of Loco testing staff Signature of SSE/Shop
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fssue No. : 03 DOC NO: F/LAS/Electric Loco CHECK SHEET
Effective Date: Oct-2021 _ (Ref: WI/LAS/Elect/01, 02,03 & 04 & QPL/LAS/Elect. Loco)
Page | of |

DIESEL LOCO MODERNISATION WORKS, PATIALA

ELECTRIC LOCO CHECK SHEET

LOCONO: _ {1558 Rly: W(R Shed: ET

S.No. | ITEM TO BE CHECKED Specified Observed Value
Value
1.1 | Check proper Fitment of Hotel Load Converter & its output contactor. —BK o= N/ - ]
1.2 | Check proper Fitment of MR Blower 1 & 2, MR Scavenging Blower1 &2, TM OK
Blower 1 & 2. o k
1.3 | Check proper of Fitment of oil cooling unit (OCU). 0K ok
1.4 | Check proper Fitment of HB 1 & 2 and its respected lower part on its OK ok
1.5 | Check proper Fitment of FB panel on its position. 0K ok
1.6 | Check proper Fitment of assembled SB1 & SB2 with VCU1 & VCUZ. OK ol
A7 | Check proper Fitment of Auxiliary converter 1,2 & 3-(BUR-1,2 & 3). 0K Bk
|3 | Check proper Fitment of Traction converter 1 & 2 (SR-1 & 2). OK far
1.1 Check proper fitment, torquing & Locking of Main transformer bolt. 0K ~ne
1.12 | Check proper fitment of compressor both side with the compressor safety OK ok
wire rope.
1.13 | Proper setting of the dampers as required. OK Ok
1.14 | Check proper position of Secondary Helical Springs between Bogie & Shell CK ol
1.15 | Check proper fitment of Body Bogie Safety Chains fitted properly. OK ok
1.16 | Check proper fitment of Cow catcher. OK i
117 | Check coolant level in SR 1 & 2 Expansion Tank 0K o) <8
1.18 | Check Transformer 0il Level in both conservators Tank (Breather Tank). OK Ol
1.19 | Check proper fitment of both battery box. OK ok
1.20 | Check proper fitment of Push Pull rod its bolt torquing and safety slings. OK O ’Q
1.21 | Buffer height: Range (1085 mm to 1105 mm) DrgNo 1B031-02002. 1090-1105 L/5 R/S
mm  [FRONT | fog3 | /996
___|REAR | spqo | /095"
122 | Buffer Length: Range (641 mm + 3 to 10 mm with buffer face) Drg No- 641 min L/S R/S
—
SK.DL-3430. FRONT 697/ 5‘/6
REAR 6 ?Q, £yé__
1.23 | Height of Rail Guard. (114 mm +5 mm,-12 mm]. 114 mm + - L/S R/S
5mm,-12 | FRONT | /47, e
i REAR | /0 | /75
1.24 | CBC Height: Range (1085 mm to 1105 mm) Drg No- 1B031-02002. 1085-1105 | FRONT: 0‘?3
mm REAR: 169 /

» /94,
% f 0/{ feumar
(Signature of SSE/Elect. Loco) {Signature of JE/Elect Loco) (Signaturelof JE/UF)

NAME gﬂ Um‘/% N0 NAME SATIS. ) ( v 4& NAME M_ /wm%
DATE lq’l J IZJ DATE 715’4’_,/” DATE ’Jibﬂza/



DIESEL LOCO MODERNISATION WORKS, PATIALA

LGCO NGO -‘-ussf/
Under frame compMent
! i Warranty
S.M. |Descrition of component | PLNo. Make Mg, date & Serial no. covered
e | ol : upto
| 1 Ishell 129171064 jEcer 97,2021 R
2 |Main Transformer 29731057 |CGL g C6-65-09-21-BH11293/09
2 [Conservator Tenk BREATHER | 20731057 [YOGVA ENTERPREEE——— . ey Tideh
_4_|Compressor both %i@?w,.._mw.‘.... 29511008 [FiGI _ |EUFS327011(09/21), EUF$326385(05/30) o
|5 _|Battery Box both side | 29680013 | Bhartia bright & ' h.”ﬁftﬁﬁg , 64/1449(10/21) e )
| 6 _[Traction Bar Cab-1 29100069 [TEW 123 09751 J g
| 7 |Traction Bar Cab-2 29100059 [TEW = sbodet 4 =2
8 _[Side Buffer Assly Both Side | 11803587 IkMmi _|LP369-06-21,20-113 2
|9 |Oif Cooling Pump both Side 29530027 |SAMAL HARAND OF INDIA PVT.LTD, (02705 & ore 3
| 10 [Transformer ol Steel pipes T e S =2 il ™
11 [Soft Draft Gear (CBC) o ) 122080821 .
12 |5econdry Helical Spring on Bogie 290&503}1 [G.8, SPRINC PVT. LTD.
12 [ELASTIC RING ( Center pivot Ring] | 29100010 | AVEDH , g
ﬁ_{{:enrer PivotHousing 28100057 pEW : 13534(08/21) 3637(09/21]
Machine room Component eab 1
L~ 1 [Hotel Load d Contactor [ 2972108 7 o iE e ]
2 |Hotel Load Converter : U R D i e oy
3 [TMBlower 17940075 [AiR conTRoL & CHEMICAL ENGG. LTD 3199,121 & AC47127, CGLUIAM-0281 |
4 {TM- __§Eaven¢|ﬂg Blower \*Eme 29440117 G.TRCO!P} LTD. O 5T 21~U P'~i 78
5_|Axilary Control Cubical [HB.1) | 29171180 [HIND RECTIFIER PVT LTD. 05/21 & HB1/202 1/1/0052/389 8
Filter Cubical (FB-1) | 39480140 |AUTOMETER ALLIANCE LTD. __[10/21 & AALN/10/2021/10/F8/037 5
[Complete Control Cubicie cle SB-1 | 29171208 |HIND RECTIFIER PUT LTD. 05/21 & 58B-1/2021/1/0069/653 S
_[¥ehicle Control Unit (VCU) 29741075 el {10721 & T2110625-P264 o
Aux. Converter (BUR) 1 29741075 CG.L. 10/21 & CGAID0121A639-P765 =
Qil Cooling Unit {OCU) 29470043 |SAINI ELECTRICALS 10/21 & 321092014 FAN-32109AF2014 g
OCU RADIATOR 29470031 [STANDARD RADIATORS | i 08/21 & 025-SRPL G
12 [M/C Room Blower 29440105 |AIR CONTROL & CHEMICAL ENGG. LTD 805,21 & Ac. 47050, CGLUHAM-11961 _
13 {M/C Ramm Scavenging 840\!‘-}9? 29440129 |AIR CONTROL & CHEMICAL ENGG;LTD 8 05/21 & & AC45713, CGLU Qﬁy‘w_uﬁh?
| 14 [Traction Convertor 29741075 cel, 110/21 & CGPIZ1AD6G2, P264 )
hVJ_F_éo_te;’ load convertor LV, Coupler | 29741087 e Sl Wh . R
_ MACHINE ROOW COMPONENT Cab2 TR IOIN, ci , S M
| THotel Lood Contactor [ o7ai0a7 | I SO __.M:_w.,, == O S i
_2_|Hotel Load Converter 29741087 m}
| 3 TM-Blower 29440075 |AIR CONTROL & CHEMICAL ENGG. LTD 8@9/21 & Fg 47142, CGLUIAM-1335 |
__i__ﬂﬁ:&ggﬁgiﬁg_:ﬁ?aw@zr Motor Zﬁiﬁ_ﬁll? GIRCO(P} LTD. l 07-187 =
s _|Axillary Control Cubical HB-2 29171192 [AUTOMETER ALLIANCE LT0, G‘J,r’zi & AALN/09/2021/13/RB2G9/107_ | £
o & _[Corplete Control ! Cubicle 58.2 29171210 ITROLEX O RS 05/21 & 21935 _{ =
_7_|vehicle Control Unit (vCu) 297410 o E—— S 10’?@___&}2] 10626-P264 8
8 _Aux_Converter [BUR) 283 29741075 CG.L mm __& CGAI00221A638-P264 &
s_|0il Cooling Unit (OCU) 29470043 |SAINI ELECTICALS ) ,!?1 L & 321092004, FAN-32] 32109AF2004 | 5
10 |OCU RADIATOR 29470031 |STANDARD RADIATORS & 01 -
11_[M/C Room blower : 23440105 |AIR CONTROL & CHEMICAL ENGG. LTD & 1}9/21 8% AC47036, CGLUHAM-10364 | <
12 |M/C Room Scav. Blower 22440129 AIR CONTROL & CHEMICALENGG. LTD 805/21 & AC. -45686, CGLUDBM-16618 |
| 13 Traction Convertor 128741075 GGk, . liof21 & CUPIAMS_gm P264
M i!ig?ei load convertor LV, C oupler 28741087 8 RN ey AR ARSI S i —Y
Driver Cabin
1 |Hand Brake 29140050 [Mechwell Mod. Hand brake com nfitt. | o .
| _2__Air Conditioner 29811028 | KKI POWER DRIVES PYT. LT, LT e
3_|CabHester 1 29170031 [ESCORTS o R 23
LCrewFans . . . | 29470080 RANIAN ey 1AL 28
5 [Driverseats | & 29171131 (EASTERN FQUIPMENT
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DIESEL LOCO MODERNISATION WORKS

Loco No. 41558
1. BOGIE FRAME:
BOGIE | FRAME NO Make PL No. PO No. & dt. Warranty Period ‘
FRONT SL-1164 ECBT 100074 As per PO/IRS |
i 29105146 conditions ‘
REAR SL-1170 ECBT 100074 |

2. Hydraulic Dampers (Axle, Vertical, Yaw and Horizontal) Make:KNOOR/ ESCORT

3. AXLES:
AXLE POSITION NO 1 2 3 4 5 6 |
MAKE/ DMW DMW DMW DMW DMW DMWY 1
S.NO 21810 21884 21820 21841 21806 21836 |
Ultrasonic Testing OK OK oK OK OK OK
4, WHEEL DISCS NO. AND TYPE
AXLE POSITION NO 1 2 3 4 5 6
CNC/21- CNC/21- CNC/21- CNC/21- CNC/21- CNC/21-
GEAR END 1418 1429 1430 1355 1414 1422
Ultrasonic Testing OK 410K OK OK OK OK
CNC/21- CNC/21- | CNC/21- CNC/21- CNC/21- CNC/21-
FREE END 1421 1428 1434 1358 1409 1412
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
ey MAKE NBC | NBC | NBC | NBC | NBC | NBC
End PO NO. & dt 771567 | 771567 | 771567 | 771567 | 771567 | 771567
B MAKE NBC | NBC | NBC | NBC | NBC | NBC
End PO NO. & dt 771567 | 771567 | 771567 | 771567 | 771567 | 771567
6. WHEEL DISC PRESSING (PRESSURE IN KN): SPECIFIED 80-105 T
AXLE POSITION NO 1 2 3 4 5 6
BULL GEAR END 860 963 913 970 859 927
FREE END 866 970 957 989 820 936




Loco No. 41558 @

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

AXLE POSITION NO 1 2 5 4 2! 6
DIA IN mm GE 1092.5 | 10925 | 10925 | 10925 | 1092.5 | 10925
DIAIN mm FE 1092.5 | 1092.5 | 10925 | 10925 | 10925 | 1092.5

WHEEL PROFILE OK OK OK OK OK OK

GAUGE (1596+0.5mm)

8. SUSPENSION TUBE & ITS TAPER ROLLER BEARING:

AXLE POSITION NO 1 2 3 4 5 6

S.T. MAKE KM KM KPE KM KP KM

G.E. BEARING MAKE FAG FAG FAG FAG SKF FAG

F.E. BEARING MAKE FAG FAG FAG FAG SKF FAG

9. 'GEAR CASE & BACKLASH:

AXLE POSITION NO 1 2 3 4 5 6
MAKE KP KP KP KP KP KP
BACKLASH
(0.254 — 0.458mm) 0.340 0.370 0.360 0.310 0.320 0.340

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 15.60 15.67 18.28 16.51 17.48 16.12
LEFT SIDE 17 18.32 16.10 16 16.41 16

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

| AXLE POSITIONNO |  MAKE PO No. & date S. NO.
1 DMW - DMW-895
2 DMW = DMW-734
3 DMW - DMW-867
4 DMW - DMW-890
5 DMW = DMW-894
B DMW - DMW-868
/)

SSE/ Bogie Shop



[2400 13ynw Joy Ajddns 1o
21Ep WOJ4 SYIUOW H7 40 BUILOISSILULLOD J33. SYILOW 8T 78 9100

"9T0Z/T1/42 Q31va TVY-11V ‘£-d¥M 04 319vD
A3SSINYVH 40 LNINIHINDIY MING HLIM TIN-L177¥

a13uls 10y Ajddns Jo 31ep WO} SYIUOW OF 40 SUIUOISSIULOD 2T100967 ¥
_ * ; ; 4 ; . . 9%9/€0/S3/M1D "ON "ND3dS MTD OL SIAILOWODO1 2
it EBEIDA0T O JI4103713 3SVHJ-€ Y04 318D d3SSINYVH 40 L3S
asne| w 850/€/S3/M1D ‘usads AN JO 6 ou asnejd Jad sy
Y33 SEYIATHIIHM 8
‘ONINOISSININGD 40 3Lvd IHL INOYH SHLNOW #7 ¥0 ATddNS L1V ZST/E/SIN/MTD "ON "23dS M1D 0L 02017 L-dVM|  PO0TLL6E &
40 3LYQ IHL IWOYS SHINOW 0E-SNOILIANOD SHl ¥3d SV W04 (Q3LNIVd '8 G3dId) A1SSV T13HS 3L31dIN0D
‘378V0NddV
3 71 [43MYY3 SEYIATHDIHM ‘ONINOISSININGD
ﬁ 2/0990/€/53/M1D°ON ND3dS
40 31YQ 3HL O3 SHINOW ¥ ¥0 A1ddNS 30 3Lva 3R M1 OL FAILOWODOT DIH1D3 1 ISVHA -€ LdVM | LS0TELEL ¢
INOH4 SHINOW 0€ @1] 1O¥HLNOD 40 SNOILIONOD SHi d3d 5V
Y04 0067 107 IdAL VAN SLLL HAWHOASNYYL NIVIN
MO Ag uaaIg suolipuod [eoads 1ad se Jaijies Janayoiym Alddns INIWNGIND3 —— .
JO 81Bp WOJL SYIUOW 7/ 10 BUILOISSIWWIOD J23E SYIUOW 09 NOISTNdOYd IAIEA ISYHJ-E A3Sva 1991 £
NO1LdId253da ON 1d ON S

poliad Ajueliem

SY3IAN3IL d3d SV mZO_._._QZO.u ALNVHYYM HLIM 0201 JHEDVM 40 SINFLE 1S3111S0D 2T 401




‘319v0I1ddY

28 T1IM [H314 Y3 ST HIATHOIHM ONINOISSIANINGD

40 31¥0 IHL INOYH SHINOW ¥Z 40 AddNs 40 31va IHL
INOY4 SHLNOIA 0€ '9°1] LOVY¥LINOD 40 SNOILIONOD Sl ¥3d SY

TO00/HLS/ N LHAE/B00Z/M1D

‘ON Y1S ANV Z-11V T80°960°SINLY

‘ON NOILYDI4103dS OL HOSN3S d33dS IALLDY
LAOHLIM 0207 110313 L-d¥YM Y04 8909-Vd49
JdAL “(11-3NIHDS “YOLOY NOISIA 31V1d ONF OL
QINDOTHILNI ATTIYIINYHDIW DNIY JONVLSISTY)
WOLOW NOILOVYL SNONOYHINASY 3SVHd-€

£00T766¢

'319voNddV
38 TIM [938Y3 STHIATHOIHM ‘ONINOISSININGD
40 31V0a IHL NOYL SHINOW ¥Z 80 AlddNS 40 3Lvad IHL

INO4Yd SHLNOIN O€ @'1] LOVY¥LINOD 40 SNOILIGNOD Sl ¥3d SV,

"‘Q3HDVLLY V-IHNXINNY d3d SV ON

~3dS/"O¥q L¥¥d GNY 0T-11V 700-EVT-ST-60ZT ON
‘0ya M1D ANY 1S31v71 40 4-11V €6T0/E/S3/M1D
(1] 'ON D3dS/'940 OL ONINEVD ANV SININCIND3
TV HLIM ONOTY 3121812 ¥3.L0714 3131dINOD

OPTO8YEL

4502 J0 934} Jayddns aul Ag syusuodwuod

panoJdill pue payipo Aq paoe|dad aq ||eYs A2yl "9IIAIDS

ur Asojoejsiesunancid syusuoduwios paoejdal 8yl pnoys pue
JUaWILY 1241 JO 21BP BY} WOd} sJeah (g} anif Joj Ajueiiem Japun
aq Jayin|ieys syuauodwod paoejdal 2y "eJnidejnuell sl Ag
1500 Jo 9a.) pade|dal aq ||BYs poliad aajuelens ayl Bulnpsjle}
yorym yed/uswdinbe Auy "BUUOISSILULIOD 13}4e sieah (9)

aAl) Jo pouad e 10} A[LI0IDBYSIES yiom Juadinba /saneARRIq
au1 18y} aajuelend ol padinbau st 1ainmoenuew

a1 ‘@1 9T "MV TOO/E/SW/M1D "o uoneoinads 1ad sy

L

‘9T008T6C1d'ON
1S17 135 01 3D1A3Q T0YLNOD 3DNVIISIA
S, H3IAIYA ONIGNTINI WILSAS 104LNQD HVHd

9T008T6L




‘I19VoIddV
39 T1IM (431143 STYIATHDIHM DNINOISSIAINDGD

TIIN-L11Y GST/E/SIN/MIDON'DI4S M1D ¥3d SV
31219ND V8 HLIM QVOT13L0OH HLIM 0201 £Ld¥YM

W04 1531v1 40 4-11V T6T0/E/S3/MTDON’ 08TTLI6 7T
40 31¥d IHL INOYH SHINOW ¥2 HO A1ddNS 40 31vd IHL /€/53] ks £
INOY4 SHINOW 0F "2°1] LOVHLINOD 40 SNOILIANQD Sl ¥3d SV AID Ol BNPEYI ONY SIN3NGINDA T
: HLIAM DNOTY T8H 31218ND AYVYITIXNY FL3TdINOD
avon
118v2NddV TALOH HLIAM 0207 £dVYM HO4 1S31Y1 40 D-11V
39 T1IM [H3TYV3 S YIATHDIHM ONINOISSINNOD| ¥6T0/E/S3/M1D "ON "ND3IdS M1D OL (SDINOYLOFT3 ER— -
40 21V IHL WOYH SHLNOW 7 HO AlddNS 40 31va IHL| TOYLNOD DNIGNTIXI) ONNFYD ANV SININGINDI -
INOY4 SHINOW 0F "2°1] 1DVHLINOD 40 SNOILIANOD SYI ¥id S¥ TV HLIM ONOTV (LNVITdINOD IWNIHDS
11Nd HSNd) T8S 3121902 TOYLNGD 3131dW0D
_— av0113LOH H1IM 0207
39 THM [H317YVY3 ST HIATHDIHM ‘DNINOISSININGD LdVM Y04 1S3LYT¥O H-17V V/S6T0/€/S3/M1D
40 31¥Qd JHL WOH4 SHINOW #Z YO A1ddNS 40 31vd 3HL N 'NIEdS M) OLISINOUIIE)  DEZEATER =
WOYA SHINOW 0F @] LOVHINOD 40 SNOILIANOD SYI ¥3d SV TOMLNO SNIGRTIDNE) SNNevIans SINGNGINRR
’ TV HLIM ONOTY 285 31218N2 109LNOD 3131dINOD
. “UN-1TV SST/E/S/MIDONDIdS M1D 43d SV
378Y2I1ddV =
, 3721902 34veE HLIM A¥0T 13LOH HLIM 0201 ZdVYM
39 TUM [H31T89V3 S1YIATHIIHM "ONINOISSININGD -,
S SIS G SHUNOIN $780ATEdNS 4013098 2HL HO4 1531V ¥0 311V 26T0/E/S3/MT1D'ON'DIdS| TETTLI6T 6
INOY SHINOW 0€ @'1] LOVHINOD 40 SNOILIANOD Sdl 43d SV B OLMARNS AU SLIENAIRCA T
: . HLIAM ONOTY Z8H 31218ND AYYNIXNY 3137dN0D
[Ajddns IN-1V 20Z-2TT T0'60¢T ON'31Q
ATID pUB T-3j8 £00/21809/¢/S
p [ / JE/SW/MID Sl 5

JO 21Bp WOJ) SYIUOW 7/ 10 BUIUOISSIWILLIC) J31e syjuow
09] "T-1V £00/21808/€/SIN/M1D ON22dS Jo 9T asnejd 4ad sy

"ON Uoesnads A0 03 8AIICWO0I0T
07 00 3seYd £ 104 /-d¥ A 104 813|dwoD) awe.4 a180g




	97a31fde75c9976e085f0d589f7b892263041aa00a67bbecb85dd6633190a701.pdf
	23fbc9bf018772c1e52d71f7559fbc4cccccc5f1f3abd42df4261f34475d3e45.pdf
	97a31fde75c9976e085f0d589f7b892263041aa00a67bbecb85dd6633190a701.pdf

