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

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

Locomotive No.: Y/ 772

. Type of Locomotive: WAP-7/WAG-9HC
1.0 Continuity Test of the cables

Page : 1 of 27

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 ok 100 MQ2 oo ML
Filter Cubicle Terminal Box of 100 MQ2
Harmonic Filter 0K 800 M-
Resistor (Roof)
Filter Cubicle Earthing Choke Ok 100 MQ Goo M-
- 100 MQ2
Earthing Choke Earth Return Ok 760 MIL
Brushes
Transformer Power Converter 1 Ok 100 MQ @QO MJIL
Transformer Power Converter 2 O K, 100 MQ 100 M-
Power Converter1 | TM1, TM2, TM3 Ok 100 MQ 6oo MR
Power Converter2 | TM4, TM5, TM6 Ok 100 MQ oo M5
Earth Power Converter 1 Ok 100 MQ2 100 ML,
Earth Power Converter 2 100 M€ QKoo ™ML
0t s

1.2 Continuity Test of Auxiliary Circuit Cables

As per cable list given in Para 1.4 of document no. 3 EHX 410
continuity meter and megger each cable to be co
help of 500V megger.

sﬂy/f

e

124, check the continuity with
nnected between following equipment with the
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Continuity(OK/|  Prescribed Measured
Not OK) Megger Value | Megger Value
L (min) YA
Transformer | BURL o)/ ioomQ | Vo gD ‘
Transformer | BUR2 e 100 MQ Ao
" Transformer | BUR3 M 100 MQ iifﬂf J
Earth BURL Ny 100 MQ A 0D
Earth BUR2 N 100 MQ \ 10T J
Earth BUR3 B Y
BUR1 HB1 . 10MQ | | gy i
BUR2 | HB2 Oy 100MQ | | ¥ D 5
HB1 HB2 OU_ 100 MQ 1050
HB1 TM Blower 1 e 100 MQ | €
HB1 TM Scavenge Blower 1 @”)}7_ 100 MQ 0 g
HB1 0il Cooling Unit 1 F i 100MQ | 9 67
HB1 Compressor 1 &",ﬁ_, 100 MQ | o
HB1 TEP Oil Pump 1 o 100 MQ 9 00
HB1 (‘;Enmv;rlter Coolant 7 100 MQ ‘, 5—ﬂ
HB1 MR Blower 1 e 100 MQ A -F
HBL | MR Scavenge Blower 1 TU_ 100 MQ W)
HB1 Cabl aTM 100 MQ \ 2
Cabl Cab Heater 1 e 100 MQ \oo
HB2 TM Blower 2 Na— 100 MQ A oo
HB2 TM Scavenge Blower 2 DI 100 MQ %) 0D
HB2 0il Cooling Unit 2 Ne 100 MQ D 6o
HB2 Compressor 2 ol 100 M€ DO
HB2 TFP Oil Pump 2 17 100 MQ DY
HB2 Converter Coolant Pump 2 Ne_ 100 MQ A D
HB2 MR Blower 2 2’{(‘ 100 MQ lﬁ
HB2 MR Scavenge Blower 2 gl 100 MQ QT
HB2 Cab2 N/ 100 MQ 20
Cab2 | CabHeater2 P4V 100 MQ 150
%
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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 O
2,112.1-1,310.4-1 closing MCB 112
MCB 110 Connector 50.X7-1 By opening and ac
closing MCB 110
O
Battery (Wire no. 2052) | Connector 50.X7-2 —--
SB2 (Wire no 2050) Connector 50.X7-3 - ou__
Close the MCB 112,110, 112.1, and 310.4 and Prescribed value Measured
measure the resistance of battery wires 2093, >05MQ Value
2052, 2050 with respect to the loco earth. Z MQ
Measure the resistance between 2093 & 20572, Prescribed value: Measured
2093 & 2050, 2052 &
2050 > 50 MQ2 Value
70 MQ

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 O
Memotel circuit of cab1 &2 10A TR
Memotel speed sensor 10A e
Primary voltage detection 01A, 12A S
Brake controller cab-1 & 2 06F, 06G Qe

Signature of the JE/SSE/Loco Testing
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Master controller cab-1 &2 08C, 08D O M
TE/BE meter bogie-1 &2 O8E, 08F VA
Terminal fault indication cab-1 & 2 09F O
Brake pipe pressure actual BE electric 06H Oie
Primary current sensors 12B,12F O
Harmenic filter current sensors 12B, 12F LI’
Auxiliary current sensors 12B, 12F o
Oil circuit transformer bogie 1 12E =121 oy
Magnetization current 12C, 12G O
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 O
and temperature sensors (1 no.) of ™-3
Traction motor speed sensors (2 nos.) 12H oL
and temperature sensors (1 no.) of TM-4
Traction motor speed sensors (2nos) 12H M
and temperature sensors (1 no.) of TM-5
Traction motor speed sensors (2nos) 12H o
and temperature sensors (1 no.) of TM-6
TrainBuscab 1 &2
(Wire U13A& U13B to earthing 13A o
resistance=
10KQ+ + 10%)
UIC line 138 Oy,
Connection FLG1-Box TB 13A O

Signature of the JEISggn:A:Testing
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2.0 Low Tension test

2.1 Measurement of resistor in OHMS Q)
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/ECS/01
(Ref: WI/ECS/10)

Type of Locomotive: WAP-7/WAG-9HC
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 gl
transformer (Pos. 74.2).

Resister to maximum current relay, 10 +10% 1 S
Load resistor for primary current 330+10% % 30
transformer (Pos. 6.11).

Resistance harmonic filter (Pos 8.3). Variation WAE7 W
allowed + 10% : :

Between wire 5 & 6 0.20Q 0252
Between wire 6 & 7 020 .29
Between wire 5 & 7 040 S i |
Fortrain bus, line U13A to earthing. 10 kQ+ 10% 70 . oIt
For train bus, line U138 to earthing. 10 kQ + 10% 9 9% B
Insulation resistance of High Voltage Cable 200 MQ Gooefre
from the top of the roof to the earth

(by1000 V megger).

Resistance measurement earth return <330 0. 28N
brushes Pos. 10/1.

Resistance measurement earth return <030 o -28JtL
brushes Pos. 10/2.

Resistance measurement earth return <0.3Q 0 2vJL
brushes Pos. 10/3,

Resistance measurement earth rety rn 030 0 2a. L2
brushes Pos. 10/4.

Earthing resistance (earth fault detection) 2.2 kQ+ 10% 22 pra
Harmonic Filter —I; Pos. 8.61.

Earthing resistance (earth fault detection) 2.7kQ+ 10% 27 el
Harmonic Filter —II; Pos 8.62.

Earthing resistance (earth fault detection) 3.9kQ+10% 3 FerL
Aux. Converter; Pos. 90.3.

Earthing resistance (earth fault detection) 1.8 kQ+ 10% ] &FKrl
415/110V; Pos. 90.41.

Earthing resistance (earth fault detection) 3500 + 10% ZSo ™
control circuit; Pos. 90.7.

Earthing resistance (earth fault detection) 3.3k0O+ 10% ~NA
Hotel load; Pos. 37.1(in case of WAP5).

Resistance for headlight dimmer; Pos. 332.3. 100 +10% oSt

qc}.Qﬁ,Tﬂ Signature of the JE/SSE/Loco Testing
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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

Items to be checked Remarks

Check whether all the earthing connection in roof and machine w_
: 1 : Cfdﬁ{a"\
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 cﬁau:m( AL
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 Poaed &
sheets

Test 48V supply Sheet DAF & sheets of group 09| Fan supply to be checked.
oL

Test traction control Sheets of Group 08. Oy

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

Test control main apparatus Sheets of Group 05. Ou_

Test earth fault detection battery Sheet 04C ol

circuit by making artificial earth fault

to test the earth fault detection

Test control Pneumatic devices Sheets of Group 06 On_

Test lighting control Sheets of Group 07 LY

Pretest speedometer Sheets of Group 10 oy

Pretest vigilance control and fire Sheets of Group 11 S

system

Power supply train bus Sheets of Group13 & ik Di‘

Signature of the JE/SSE/Loco Testing
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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. Yeb

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 Yei

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:
Traction converter-2 software version:
Auxiliary converter-1 software version:

6 | 0 o|o

Auxiliary converter-2 software version:
Auxiliary converter-3 software version:

Vehicle control unit -1 software version:
Vehicle control unit -2 software version:

il
RN
AN L N

T~ o

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/cm2) oK.

Actual BE electric FLG2; AMSB 0201- Wpn BEdem | 100% (= 10V) Sy

TE/BE at ‘0’ position | FLGL; AMSB_0101- Xang Trans _ |Between 9% and 11 %

iy,
from both cab FLG2;, AMSB 0101- Xang Trans
TE/BE at ‘TE maximal’ | FLG1; AMSB 0101- Xang Trans  [Between 99 % and 101 % to1y
position from both cab | g1 G2 AMSB 0101- Xang Trans
TE/BE at ‘TE minimal’ | FLGL: AMSB 0101- Xang Trans _ [Between 20 % and 25 % 257

position from both cab| F1,G2; AMSB 0101- Xang Trans

Signature of the JE/SSE/Loco Testing
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Page : 8 of 27
TE/BE at ‘BE maximal’| FLG1; AMSB 0101-
position from both cab XangTrans Between 99% and 101% (00
FLG2; AMSB 0101-
XangTrans
TE/BE at ‘BE Minimal’ | FLGL: AMSB 0101-
position from both cab | XangTrans Between 20% and 25% 253
FLG2; AMSB _0101-
XangTrans
TE/BE at “1/3’position| HBBI; AMS 0101-
\TE and BE mode in | LT/BDEM>1/3 Between 42 and 44% Yy
both cab. HBB2; AMS 0101-
LT/BDEM>1/3
TE/BE at f1/3'posit?on HBB1: AMS 0101- 74
in TE and BE mode in | 1 T/BDEM>2/3 Between 72 and 74%
both cab. HBB2; AMS 0101-
LT/BDEM>2/3
Both temperature SLGl. AMSB_0106- | Between 10% to 11.7% depending §i
T X Atmp1Mot upon ambient temperature 220
0°Cto 40°C
Between 10% to 11.7% depenoding =
upon ambient temperature 0 C to 18 e
Both temperature SLG1; AMSB 0106- | 40°C
sensor of TM2 Xatmp2Mot
Between 10% to 11.7% depending .
upon ambient temperature 0°Cto| 3/
Both temperature SLG1; AMSB _0106- | 40°C
sensor of TM3 Xatmp3Mot
Between 10% to 11.7% depending .
bi i
Both temperature SLG2: AMSB 0106- zgg’g ambient temperature 0 Cto 2
sensor of TM4 XAtmplMot
Between 10% to 11.7% depending
upon ambient temperature 0 Cto 2,25
Both temperature SLG2; AMSB_0106- | 40°c
sensor of TM5 Xatmp2Mot
Both temperature  SLG2; AMSB_0106-  [Between 10% to 11.7% depending 20—

sensor of TM6

Xatmp3Mot

upon ambient temperature 0°c

to 40°C

Signature of the JEISéLco Testing
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34 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 shutdo'wn through VCB must open. ool O

emergency stop switch 244 Panto must lower.

Shut Down through cab activation [ VCB must open. e Rockael M

switch to OFF position Panto must lower,

Converter and filter contactor FB contactor 8.41 is closed. :

operation with both Power By moving reverser handle:

Converters during Start Up. e Converter pre-charging contactor

12.3 must close after few seconds.
* Converter contactor 12.4 must close. M o
¢ Converter re-charging contactor ?‘

12 .3 must opens.

By increasing TE/BE throttle:
® FB contactor 8.41 must open.
® FB contactor 8.2 must close.
e FB contactor 8.1 must close.

Converter and filter  contactor| Bring TE/BEto O . d
operation  with  both Power| Bring the cab activation key to “0”
Converters during Shut Down. e VCB must open.

e Panto must lower.

e Converter contactor 12.4 must open, Aokl O
* FB contactor 8.1 must open.

® FB contactors 8.41 must close.

® [B contactor 8.2 must remain closed.

Signature of the JEIS§§:O Testing
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Contactor filter adaptation by
isolating any bogie

Isolate any one bogie through 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
¢ FB contactor 8.1 closes.
e FB contactor 8.2 remains open.

j
I

£y

ARgoped %

Test earth fault detection battery
circuit positive & negative

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.

e message for earth fault

e Popsaed -

Test fire system. Create a smoke in
the machine room near the FDU.
Watch for activation of alarm.

-

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 0.

Time, date & loco number

Fnsure correct date time and Loco
number

Signature of the JE/SSE/Loco Testing
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4.1 Test wiring main Transformer Circuits

Apply 198V,/140Vgps 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.
2Uq &2V, For line converter bogie 1 10.05V, and 1o .o8VY AR
between cable 801A- same polarity
804A
2Uy & 2V, For line converter bogie 1 10.05V, and fo-oSvy Oy
between cable 811A- same polarity
814A
2U; & 2V, For line converter bogie 2 | 10.05V, and jo.obvg| O
between cable 801B- same polarity
804B :
2U3 & 2V, For line converter bogie 2 10.05V, and jo-olkrud A
between cable 811B- same polarity
814B .
2Ug & 2V For aux. converter 1 7.9V, 5.6Vrms —.9v{ O
between cable 1103- and same <6 le
1117 (in HB1) polarity.
For Aux converter 2
between cable 1103-
1117 (in HB2)
2UE & 2V For harmonic filter 9.12V,, : g . (ov ¢ B
between cable 4-12 (in 6.45Vgms and &Y PUEMS’
FB) same polarity.

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

Apply 141V, / 100Vgps 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- 1200 58.7V,, 41.5Vrms and opposite polarity. | €& 6v7
0 RMS polarity e _Svm} O
Cable no. 1218- 6500 15.5Vp, 11.0Vgms and opposite polarity. | 15> &T“Vﬂ i
1 ‘c\/t?-m_(l

Signature of the JE/SSE/Loco Testing

fme
P.LW




Doc.No.F/ECS/01
(Ref: WIECS/10)

Issue No.03
Effective Date: Feb 2022
PATIALA LOCOMOTIVE WORKS, PATIALA

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

Locomotive No.: ) 79 > Type of Locomotive: WAP-7/WAG-9HC

Page : 12 of 27
4.3 Primary Voltage Transformer

Apply 250Vef/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 200Vgms 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% 2 SV 2894
SLG2 G 87-XUPrim 25 kv 250% 254 2 0./

Decrease the supply voltage below 140 Vgps. 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
SLG1 G 87-XUPrim 17kV 170% 17 ¥V J 707/
SLG2 G 87-XUPrim 17 kV 170% 2 TNV 17797

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

Increase the supply to 240 Vgyms 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

SLG1_G 87-XUPrim 30kV 300% 2 okJ 2 od/—

SLG2_G 87-XUPrim 30 kv 300% L0 Ky 2e2-/ .

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

S

Signature of the JE/SSE/Loco Testing




Issue No.03 Doc.No.F/ECS/01
Effective Date: Feb 2022 (Ref: WI/ECS/10)
PATIALA LOCOMOTIVE WORKS, PATIALA

Testing & Commissioning Format For 3-Phase Locomotive fitted with

IGBT based Traction Converter, Auxiliary Converter and TCN based VCU

Locomotive No.: l'_“ 79 g Type of Locomotive: WAP-7/WAG-9HC
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 lQ//es/ND)
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
200VRps through variac. In this case; Minimum voltage relay
(Pos. 86) picks up

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

Turn off the variac : ( (Yes/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 200Vgwms through variac to wire no. 1501
& 1502; Close the VCB; Interrupt the su pply

voltage

The VCB goes off after 2 second time delay.

Again supply 200Vgys through variac to wire no. L/@ZS/NOJ
1501 & 1502; Decrease the supply voltage below

140Vgms + 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 R3—Ry

on contact 136.3; Close VCB; supply 3.6Arms 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 %/NO)
display.

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

VCB opens with Priority 1 fault message on i ((Yes/No)
display.
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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 | js
& 6.2/2) diagnostic tool or measuring print. + 10%)
Supply 90mApc to the test winding of e i
sensor through connector 415.AA/1or
2 pin no. 7(+) & 8(-)
Primary return current
sensor (Test-2, P0s.6.2/1 e
’ Supply 297mApc to the test winding of —2.99%
86.2/2) sensor through connector 415.AA/1or ’ b
2 pin no. 7(+) & 8(-)
Auxiliary winding Supply 90mApc to the test winding of 2! il
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
sensor through connector 415.AC/1 2 3 5
or 2 pin no. 7(+) & 8(-) e i=
Harmonic filter Supply 90mApc to the test winding of 2
current sensors sensor through connector 415.AE/1or
Supply 342mApc to the test winding of
sensor through connector 415.AE/lor| — 247 wvmb
2 pin no. 7(+) & 8(-)
Switch on hotel load. Supply 90mApc N ™A
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 NP
of sensor through connector N
L 415.AG/1or 2 pin no. 7(+) & 8(-)
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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 i required.

Type of Locomotive: WAP-7/WAG-9HC
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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 2
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=
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=
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=
sensar. 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 Bua
converter. VCB should trip
Fibre optic failure In Power Remove one of the orange
Converter2 fibre optic plugs on traction O
converter. VCB should trip
I T e e e T I S . S = [ T L SR

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/a 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
BURS3 off Open | Close | Open | Close | Close Close | Open |Open [ Close
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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
ATBUROK |cZa5C | opey |cOosf | S0 oper | clex | close | ofcw
BURL O |05 | oo | clow? | elow | oo | clow | %9 | Yoy Ly
BURZONf  |cpew | Opew | % |Ko¥ By | e losr | g | obeo | lo%
BUR3 off ope) | (030 | pen | IBsF ¢ 095 |[oper | oben | Lt

5.0 Commissioning with High Voltage
5.1 Check List

Items to be checked Yes/No
Fibre optic cables connected correctly. \feﬁ
No rubbish in machine room. on the roof. under the loco. Yo
Al the electronic Sub-D and connectors connected You
All the MCBs of the HB1 & HB2 open. Yo
ANl the three fuses 40/* of the auxiliary converters ?0@)
The fuse of the 415/110V auxiliary circuit (in HB1) open. 70%
Roof to roof earthing and roof to cab earthing done ,\/,
Eixing. connection and earthing in the surge arrestor done correctly. y@7
Connection in all the traction motors done correctly. i
All the bogie bodv connection and earthing connection done correctlv. T@é
Pulse generator (Pos. 94.1) connection done correctlv. ?d%
All the oil cocks of the gate valve of the transformer in open condition. fc&
All covers on Aux & Power converters, Filter block, HB1, HB2 fitted 74%
KABA key interlocking system. (ot

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

Description of the test

Expected result

Monitored result

; .Pa
ey s o e B T O must lower. Em ergeny | SHeaL %
position. Close the VCB. brake will be applied.
Push emergency stop button 244.
Emergency stop Raise panto in driving VCB must open. cRoeteat u
in driving mode 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.
Under voltage Raise panto in cooling VCB must open. e Foefert O

protection in
cooling mode

mode. Close the VCB.
Switch off the supply of
catenary by isolator

Under voltage
protection in

driving mode

Raise panto in driving
mode. Close the VCB.

Switch off the supply of
catenary by isolator

VCB must open with
diagnostic message that
catenary voltage out of
limits

e Raoke el s

Shut down in
cooling mode.

Raise panto in cooling mode.
Close the VCB. Bring the BL-
key in O position.

VCB must open.
Panto must
lower.

c Aaeged Ik

Shutdown in

driving mode

Raise panto in driving mode. Close
the VCB. Bring the BL-key in O
position.

VCB must open.
Panto must
lower.,

Aol

Interlocking Raise panto in cooling VCB must open. 08 e stin

pantograph- mode. Close the VCB.

VCB in cooling Lower the pantograph

mode by ZPT

Interlocking Raise panto in driving mode. Close| ycB must open. cFOcieol v
. the VCB. Lower the pantograph by

pantograph 7pT

VCB in driving

mode

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

5.3.1 Running test of 3 ph. 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.

Name of the auxiliary Typical phase Measured Measured
machine current continuous phase | starting phase
current current

Oil pump transformer 1 9.8 amps 22 g1
Oil pump transformer 2 9.8 amps @ 2 g.o
Coolant pump 19.6 amps 2.7 £:S
converter 1
Coolant pump 19.6 amps | £z
converter 2
0il cooling blower unit 1 40.0 amps G3s —28.0
Oil cooling blower unit 2 40.0 amps 42 -7.2
Traction motor blower 1 34.0 amps 2322 Jul o
Traction motor blower 2 34.0 amps 202 /82 o
Sc. Blower to Traction 6.0 amps 2.9 2.
motor blower 1 7
Sc. Blower to Traction 6.0amps 9.3 2.
motor blower 1
Compressor 1 25ampsat0

kg/cmz 2.6+ 2 tzc‘}

40ampsat 10

kg/ cm’
Compressor 2 25ampsat0 3

ke/ sz 244 28

40 ampsat 10

ke/ cm’
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5.3.2 Performance of Auxiliary Converters

Measure the performance of the auxiliar
BUR1 (Condition: Switch
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y converters through software and record it.
off all the load of BUR 1)- to be filled by commissioning engineer

of the firm.
Signal name Description of the signal | Prescribed Monitored | Value under
value value Limit (Yes/No)
BURI 7303 XUUN | Input voltage to BUR1 75% (10%=125V) lo|jzv Yoy
BURI 7303 XUUZI | DClink voltage of BURL | 60% (10%=100V) 26V Yy
BURI 7303 XUIZ1 | DC link current of BUR1 0% (10%=50A) ) A Yen
BUR2 (Condition: Switch off all the Joad 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 vé ltage to BUR2 75% (10%=125V) lojsv V@j
BUR2 7303-XUUZI | DC link voltage of BUR2 60% (10%=100V) : e27Vv 7’@
BUR2 7303-XUIZ 1 | DC link current of BUR2 1% (10%=50A)% 7 /}Y-‘[a Y%
BUR2 7303-XUILG [ Current battery 3% (10%=100A)*
o B
charger of BUR2 ! Arob ?dcp
BUR2 7303-XUIB1 | Current battery of BUR2 1.5%(10%=100A)* 1) Pep 0L
BUR2 7303 -XUUB| Voltage battery of BURZ| ] 10%(10%=10V) [/ov/ Ve
* 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 {o [ &V 7@*)
BUR3
BUR3 7303- DC link voltage 60% (10%=100V) & 37\/ Yﬁb
XUUZ1 of BUR3
BUR3 7303-XUIZ 1 | DC link current 1% (10%=50A)% P \4
of BUR3 [4
BUR3 7303-XUILG | Current battery 3% (10%=100A)* 22 Fdf %,,;
charger of BUR 3
BUR3 7303-XUIBT [ Current battery 1.5%(10%=100A)* 2 \’aeA
of BUR 3
BUR3 7303-XUUB [ Voltage battery 110%(10%=10V) 1/0v Y@é
of BUR 3

* Readings are dependent upon charging condition of the battery.

LRGEE
PLW
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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 | Loads on BUR1 Loads in BUR2 Loads in BUR3
BURs
All BURs OK | Oil Cooling unit TM blower1&2, TFP oil | Compressor 1&2, Battery
182 pump 1&2, SR coolant charger and TM Scavenger
pump 18&2. blower 1&2
BUR 1 out Oil Cooling unit 1&2, TM | Compressor 1&2,TFP oil
blower1&2, TM pump 1&2, SR coolant
------ Scavenger blower 1&2 | PUMP 182 and Battery g
charger. -
BUR 2 out 0il Cooling unit 1&2, Compressor 1&2, TFP oil
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 182, TFP oil
TM blowerl&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 t

he continuous current and starting current drawn by them.

Name of the auxiliary Typical Measured phase Measured
machine phase current starting current
current
*
Machine room blower 1 15.0 amps -y lo=
15.0 ¥
Machine room blower 2 ke b-4 (22
Sc. Blower to MR blower 1 1.3 amps ) av 9.9
Sc. Blower to MR blower 2 1.3 amps 44 -5
1.1am e
Ventilator cab heater 1 A 4 -8
1.1amps . -
Ventilator cab heater 2 p d £ /- &
’ l" 2
Cab heater 1 4.8 amps ey
Cab heater 2 :
4.8 amps L " ¢

* For indigenous MR blowers.
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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.
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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 converter. Follow the functionality tests.

For Converter 1
Test Functicn Results desired Result obtained
Measgrement of Traction converter manufacthrer to e Aot &
charging and pre- declare the successful operation
charging and charging and demonstrate the same to the
of DC Link of Converter 1 PLW supervisor.
Measu re'ment of ' Traction converter manufactu_lrer to o Aduieest AL
discharging of DCLink |declare the successful operation
of Converter 1 and demonstrate the same to the

PLW supervisor.
Ea r'Fh_ fault dete_ction on Traction converter man ufactl{rer to o Pocteel A
positive potential of DC declare the successful operation
Link of Converter 1 and demonstrate the same to the

PLW supervisor.
Earth ‘fault deteFtlon on Traction converter manufacthrer to o Faeked 9K
negative potential of DC declare the successful operation
Link of Converter 1 and demonstrate the same to the

PLW supervisor.
Earth fault detection on AC [Traction converter manufacturer to o Aosed BN

part of the traction
circuit of Converter 1

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

Pulsing of line converter
of Converter 1

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

chaeted A

Pulsing of drive
converter of Converter 1

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

PLW supervisor.

cAaefed O

LRG|
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For Converter 2

Test Function Results desired in sequence Result obtained

Measurement of _ [Traction converter manufacturer to C@fé"’( o

charging and pre- declare the successful operation and
chargingand charging |demonstrate the same to the PLW
of DC Link of Converter |supervisor.

2
N!easure.ment (_)f Traction converter manufact_u rerto Faceet ra
discharging of DC Link |declare the successful operation and
of Converter 2 demonstrate the same to the PLW
supervisor.
Earth fault detection on [Traction converter manufacturer to o Aacget W~
positive potential of DC declare the successful operation and
Link of Converter 2. demonstrate the same to the PLW
supervisor.
Earth fault detection on [Traction converter manufacturer to CW e
negative potential of DC|declare the successful operation and
Link of Converter 2. demonstrate the same to the
supervisor/v
Earth fault detection on [Traction converter manufacturer to c A pekesl W

AC part of the traction |declare the successful operation and
circuit of Converter 2. [demonstrate the same to the PLW

supervisor.
Pulsing of line converter [Traction converter manu cture
g of line r o r manufa ur rto el W

of Converter 2. declare the successful operation and

demonstrate the same to the PLW

supervisor.
Pulsing of drive Traction converter manufacturer to eAoukel 4—
converter of declare the successful operation .
Converter 2 and demonstrate the same to the

PLW 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 ' CW s
electronics produces a protective shut
down,
® \VCB goes off
® Priority 1 fault mesg. on DDU
appears
Disturbance in Converter 1 i
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 arRocicesl FA

converter 2, Check that converter 2
electronics produces a protective shut
down.

e \VCB goes off
e Priority 1 fault mesg. on diagnostic <b

display appears
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 C.\
currents converter, Raise panto. Close VCB. :

Move Reverser handle to forward o Raoicest VA

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

Signature of the JE/SSE/Loco Test
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e FB contactor 8.2 must close.
e 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
e FB contactor 8.1must open.
e FB discharging contactor 8.41
must close
e Check the filter currentin
diagnostic laptop

i -

ae -, § O

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

Test earth fault Make a connection between wire -
detection harmonic | no. 12 and vehicle body. Start up
filter circuit. the loco. Close VCB.

) ool

.

Test traction motor Traction converter manufacturer

speed sensors for to declare the successful operation
both bogie in both and demonstrate the same to the
cabs supervisor/.PLW

5.9 Test important components of the locomotive

Items to be tested Description of the test

Monitored value/remarks

same to the supervisor/ PLW

VCU converter manufacturer to declare the e : o o
: e
Speedometer successful operation and demonstrate the

The time after which the starting cap

Time delay module
¥ MR blower should go off the circuit s

acitor for olacted O
hould be

switch ZLPRD.

o MR Blewer set to 10-12 seconds

Ni-Cd battery voltage| At full charge, the battery voltage should be CKMM EVE
110V DC.

Flasher light From both cab flasher light should blink at o Ruoal Ox_
least 65 times in one minute.

Head light Head light should glow from both cabs by

operating ZLPRD. Dimmer operation of Wﬂ.ﬂ_
headlight should also occur by operating the

.

Signature of the JE/SSE/Loco Testing



Issue No.03
Effective Date: Feb 2022
PATIALA LOCOMOTIVE WORKS, PATIALA

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

Locomotive No.: L{l gl e

Doc.No.F/ECS/01
(Ref: WIECS/10)

Type of Locomotive: WAP-7/WAG-9HC
Page : 25 of 27

button

during the operation

Marker light Both front and tail marker light should glow ¢ Aae et 9
from both the cabs

Cab Light Cab light should glow in both the cabs b £octcesd

3 operafiing the sw?tch Z1€ . 5 %3

Spot lights Both Drivers and Asst. Drivers Spot light should cﬂﬁww‘
glow in both cabs by operating ZLDD

Instrument lights Instrument light should glow from both cab by oPogleart A
operating the switch ZLI

llluminated Push All illuminated push buttons should glow ofoueey I

—

Contact pressure

The contact pressure of FB contactors (8.1, 8.2)

For contactor 8.1:

of the high rating is to be measured For contactor 8.2: A
contactors Criteria:
The minimum contact pressure is 54 to 66
Newton. i
Crew Fan All crew fans should work properly when VCB Cab1LHS: -
of the loco is switched on. The airflow from Cab 1 RHS: )
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 ms/minute
6.0 Running Trial of the locomotive
SN | Description of the items to Action which should take place Remarks
be seen during trail run
1 Cab activation in driving No fault message should appear on the diagnostic panel of c ~
mode the loco.
Loco charging Loco to be charged and all auxiliaries should run. -
No fault message to appear on the diagnostic panel of the CWQ"
loco. Raise MR pressure to 10 Kg/cmz, BPto 5 Kg/cmz, Fp
to6 I(g/cmz.
3. Check function of This switch is active only in activated cab. By 500 et
Emergency push stop. pushing this switch VCB should open & pantograph Q
should be lowered.
4. | Check function of BPCS. e Beyond 5 kmph, press BPCS, the speed of loco
should be constant.
® BPCS action should be cancelled by moving e Koo ged W
TE/BE throttle, by dropping BP below 4.75
Kg/cmz, by pressing BPCS again.
5 Check train partin Operate the emergency cock to drop the BP
operation of the ’ P?essure LSAF shoguld gylow. P } cpoagest &
Locomotive,

LGk
P.LW

P

Signature of the JE/SSE/Loco Testing
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6. Check vigilance
operation of the
locomotive

Set the speed more than 1.5 kmph and ensure that
2

brakes are released i.e. BC< 1 Kg/cm".
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.

e LSVW should glow continuously. p

Do not acknowledge the alarm through BPVG or

vigilance foot switch further for 8 seconds then:-

e Emergency brake should be applied
automatically.

e VCB should be switched off.

Resetting 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

e At low pressure of MR (< 5.6 Kg/cmz).

AAapeA

e With park brake in applied condition.—————————— &4

e

loco operation

b . s 2
e With direct loco brake applied (BP< 4.75Kg/cm”).
’ ; : ; 2 GWIL\
e With automatic train brake applied (BP<4.75Kg/cm”).
e With emergency cock (BP <4.75 Kg/cmz). g
8. Check traction interlock Switc‘h of th.e brake electronics. The A28 bl
Tractive /Braking effort should ramp down, VCB
should open and BP reduces rapidly.
9. | Check regenerative Bring the TE/BE throttle to BE side. Loco speed ofuepedon
braking. - should start reducing.
10. | Check for BUR In the event of failure of one BUR, rest of the two
redundancy test at BURSs can take the load of all the auxiliaries. For this Wq(_
ventilation level 1 & 3 of | switch off one BUR. &

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

11. | Check the power
converter
isolation test

off the electronics. VCB should open and converter
should get isolated and traction is possible with

Create disturbance in power converter by switching }
eA

another power converter.

il

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 OV Ow_ Al
2 Marker Red o O
3 | Marker White Ou Oy
4 | Cab Lights O Ok,
5 | DrSpot Light neis ac /
Asst Dr Spot Light \
6 p g Opc. i /'. - : s
5 Flasher Light D du_ /
8 Instrument Lights - 3K
g Corridor Light ron O
10 Cab Fans g S
11 | Cab Heater/Blowers w__ B,
12 ﬁgncj I:;iig'nal Lamps B i

Signature of the JE/SSE/Loco Testing




LOCO NoO: }.,“ gﬁ £

Status of RDSO modifications

Sn| Modification No. | ' ‘Description | Remarks
1. | RDSO/2008/ELMS/0357 | Modification in control circuit of Flasher Light and Head
Rev’'0’ Dt20.02.08 Light of three phase electric locomotives. Mot Ok
2. | RDSO/R2009/ELMS/0377| Modificat to volta ensi circuit i lectric
Rev.'0’ Dt 22.04.09 [ocgmf,ﬂvgi_ g L RET I @KMNot Ok
3. | RDSO/2010/ELMS/0390 Paralleling of interlocks of EP contactors and Relays of ot Ok
Rev.'0’' Dt 31.12.10 three phase locomotives to improve reliability. 9k1N
4. | RDSO/2011/ELMS/0399] Removal of interlocks of control circuit contactors no. 126 ot Ok
Rev.0'Dt08.08.11 | from MCPA circut P
5. | RDSO/2011/ELMS/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 t Ok
lower portion of HB2 panel and provision of Synthetic resin (_Q‘ld'\‘0
bonded glass fiber sheet for three phase locomotives.
6. | RDSO/2011/ELMS/04071| Modification sheet for relaying of cables in HB-2 panel of OKINot Ok
Rev.'0’ Dt 10.08.11 three phase locomotives to avoid fire hazards. :
7. | RDSOR011/ELMS/0403| Auto switching of machine room/corridor lights to avoid ot Ok
Rev.0’ Dt 30.11.11 draining of batteries in three phase electric locomofives. LKW
8. | RDSOR2012/ELMS/0408| Modification of terminal connection of heater cum blower ot Ok
LIRS Clomemy T e e
9. | RDSO/2012/ELMS/0411| Modification sheet to avoid simultaneous switching ON of
Rev.1"dated 02.11.12 | White and Red marker light in three phase -electric 9k1Not Ok
locomotives. -
10 | RDSOQ/2012/EL/MS/0413 Paralleling of interlocks of EP contactors and auxiliary Not Ok
.| Rev.'1"Dt25.04.16 contactors of three phase locomotives to improve reliability . Pk
11 | RDSO/2012/ELMS/0419| Modification sheet to provide rubber sealing gasket in ot Ok
. | Rev.'0'Dt20.12.12 Master Controller of three phase locomotives. Sl
12 | RDSO/2013/ELMS/0420| Modification sheet to provide mechanical locking
Rev.’0' Dt23.01.13 arrangement in Primary Over Current Relay of three phase pkaot Ok
locomotives. :
13 | RDSO/2013/ELMS/0425] Modification sheet for improving illumination of head light in /Not Ok
.| Rev’0’ Dt22.05.13 dimmer mode in three phase electric locomotives. Ko
14 | RDSO/2013/ELMS/0426| Modification sheet of Bogie isolation rotary switch in three ot Ok
.| Rev'0'Dt18.07 13 phase electric locomotives. LSFN
15 | RDSO/2013/ELMS/0427 | Modification sheet for MCP control in three phase electric OK/Not Ok
2 Rev.'0' Dt 23.10.13 ]Ocomotives_ {
16 | RDSO/2013/ELMS/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 ;)k'/Not Ok
three phase electric locomotives.
17 | RDSO/2014/ELMS/0432| Removal of shorting link provided at c-d terminal of over ,@QN ot Ok
.| Rev.'0'Dt12.03.14 current relay of three phase electric locomotives. :
18 | RDSO/2017/EL/MS/0464| Provision of Auxiliary interlock for monitoring of Harmonic
Rev.'0’ Dt25.09.17 filter ON (8.1)/adoption (8.2) Contactor in GTO/IGBT LPK/MNot Ok
locomotives.
19 | RDSOR2017/ELMS/0467| Modification in blocking diodes to improve reliability in three t Ok
.| Rev.'0’Dt07.12.17 phase electric locomotives. PK]N =
20 | RDSO/2018/EL/MS/0475 Modification in existing Control Electronics (CE) resetting ot Ok
L Rev.’0" scheme of 3 phase electric locomotives. B

Signdture of JE/SSE/TRS
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PLW/PATIALA Loco No.: 41793
PNEUMATEST PARAMETERS OF 3-PHASE ELECTRIC LOCOMOTIVES
{As per DG/RDSO/LKO’s letter No.-EL/3.2.19/3phase, dated-29.03.2012)

Parameters Reference Value Result i\

i A jgu_{ilii;rv Air supply system (P:;ﬁ:;é?:;ﬁﬁ— QTIEET
‘l Ensure, Airis completely vented from pantograph 0 0
| Reservoir (Ensure pantograph gauge reading is Zero) _
f?z)h'urn On BL Key. Now MCPA starts. 60 sec. (Max.) 58 Sec
\ "\ Record pressure Build up time {8.5kg/cm2)
13

r,.— Auxiliary compressor safety Valve 23F setting CLW’s check sheet 8.5+0.25kg/cm2 8.5 Kg/em?2
\ ‘ no. F60.812 Version -
i 2
hﬂ Check VCB Pressure Switch Setting CLW's check?h—eet Opens 4.5t0.15 4.55 Kg/em?2
N _ no. F60.812 Version kg/cm2
TN “ 2 closes 5.510.15 5.50:kg/ecm?2
. kg/cm?2

SRR L RN s e S LTl o
{Ey e Set__pant_o_graph selector Switch is in Auto, Open pan-1&2 isolating Cocks & KABA cock by Key (KABA Key)

L3 ( ‘ .
16 | SetCab-1PanUPin Panel A. Observed Pan-2 oK '
L_‘ - : Rises. ¢
17 Close Pan-2 iso\atiF§Cock panto-2 Falls Down | OK o
\ .. | OpenPan-2 isolating Cock panto-2 Rises ek

1.8 Record Pantograph Rise time : 06 to 10 seconds 8 Sec

i - i e
1.9 Record Pantograph Lowering Time 06 to 10 seconds 9 Sec

: e ) e
110 | pantograph line air leakage 0.7 kg/cm2in 5 0.5 kg/cm?2
Min. in 5 Min.

2.0; | Main Air Supply System
Theoretical

-
l

1, | Ensure, Airis completely vented from locomotive. Drain
R out all the reservoirs by opening the drain cocks and then calculation and test
ik :

! closed drain cocks. MR air pressure build up time by each performed by

Railways.

compressor from 0 to 10 kg/cm?2.
i) with 1750 LPM compressor
i) with 1450 LPM compressor

6 min. & 40
sec.

i) 7 Min. Max.
ii) 8.5 Min. Max.

—_—

o e e
Drain air below MR 8 kg/cm2 to start both the Check Starting of ok

both compressors

COMpressors.
Drain air from main reservoir up to 7 kg/cm2. Start 30 Sec. (Max) CP1-27 Sec
compressors, Check pressure build time of individual :
i compressor from 8 k“g/cmZ to 9 kg/cm2 CP2—26"‘S“ec
| Check Low MR Pressj@ switch Setting (37) D&M test spec. Closes at 6.4010.15 | 6.40 Kg/cmﬂ
: MM3882 & kg/cm2 l
| \ MM3946 Opens at \
|

5.60+0.15kg/cm?2 5.6 Kg/cm2

PLW
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PLW/PATIALA Loco No.: 41793

PNEUMATIC TEST PARAMETERS OF 3-PHASE ELECTRIC LOCOMOTIVES
“———*—__Fﬁ_ﬁ___m_-ﬁ__,ﬁ___h

(As per DG/RDSO/LKO’s letter No.—EL/3.2.19/3phase, dated~29.03.2012)

Dﬁé“’ Check compressor Premmh RGCP setting (35)7 D&M test spgg. Closes‘a_t_laiﬁzbﬁ 100 hh_i]
l ’ MM3882 & MM3946 | kg/cm>2 Kg/cm?2 ’
' | Opens at 8+0.20 |
kg/cm2 8 Kg/em?2 '

Run both the tompressors Record Pressure build up time Trial results 3T -

minute

Check unloader valve operation time 10 sec

Check Auto Drain Valve functioning (.124 E&T&?)

Operates when
| Compressor starts

D&M test spec.
MM3882 & MM3946
D&M test spec.
MM3882 & MM3946

: Check CP-| delivery. safety valve setting (10/1). Run cp D&M test spec, 11.50+0.35kg/cm?2 s
}_7_ Direct by BLCP. MM3882 & MM3946 Kg/cm?2
j 2.10 | Check cp-2 delivery safety valve setting (10/2). Run cp

11.50+0.35kg/cm2 | 11.5 Kg/em>
direct by BLCP SR B
Switch ‘OFF’ the compressors and ensure that the safety
valve to reset at pressure 12 kg/cm2 less than opening
pressure.
2.12 | BP Pressure: Switch ‘OFF ¢ompressor, Drain MR Pressure
' by drain cock of 1” Main Reservoir, Start Compressor, and
check setting pressure of Duplex Check Valve 92F,
2.13 | FP pressure:

rif Fit Test Gauge in Test point 107F FPTP, Open isolate cock
136F. Check_pgessure in Gauge.

- 3.0 | AirDryer Operation

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

5.040.10kg/cm2 | 5.0 Kg/emn2

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

6.0+0.20kg/cm? 6.05

Kg/cm?2

— e

Tower to change

i) Every minute
(FTIL& SIL) iijevery
two minute (KBIL)

31" | Open Drain Cock 90 of 2™ MR to start Compressor, leave
e open for Test Check Air Dryer Towers to change.

Check Purge Air Stops from Air Dryer at Compressor stops

Check condition of humidity indicator “ Blue

Main Reservoir Leakage Test

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

ey o basi o
Should be less than | 05 Kg/cm?2
leakage from both cabs.

1kg/cm2in 15 in15
minutes minutes
0.15kg/em2in5 [ 0.5 Kg/em2
minutes - in 5

minutes |

D&M test spec.
MM3882 & MM3946

Check BP Air leakage (isolate Bp charging cock-70)

D&M test spec.
MM3882 & MM3946
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PLW/PATIALA Loco No.: 41793

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)

5.0 | Brake Test (Automatic Brake operation)
5.1 Record Brake Pipe & Brake Cylinder pressure at Each Step

Check proportioTlaTlity of Auto Brake system i CLW's check sheet no. F60.812 Version 2

e

Auto controller position BC (WAG-9 & WAG-7)Kg/cm?2

Ve

BP Pressure kg/cm2 Value Result

5+0.1 5.0 Kg/cm2 0.00 0.00 Kg/ cm2

*l _ Initial 4.60+0.1 4.6 Kgfcm2 0.40:0.1 - J"
[i 3.3540.2 3.5 Kg/cm2 2.50+0.1 1 Ot pi|
Emergency Less than 0.3 0.2 Kg/fcm2 2.50+0.1 2.55 Kg/ cm2

Mrd—tﬁé to BP pressure drop to 3.5 kg/cm2, Ensure | D&M test spec. 8+2 sec. 8 Sec '
Automatic Brake Controller handle is Full Service from Run MM3882 & MNM3946 \ ?
Operate Asst. Driver Emergency Cock, D&M test spec. BP pressure falls |

MM3882 & MM3946 to Below 2.5 OK
N, ST N 5 Rl L kg/cm2
Check brake Pipe Pressure Switch 69F operates CLW's check sheet no. | Closes at BP 4.15 Kg/cm2
F60.812 Version 2 4,05-4.35
kg/cm?2
Opens at BP .| 3.00 Kg/cm2
2.85-3.15
: kg/cm?2
55 | Move Auto Brake Controller handle from Running to D&M test spec. '
' Emergency. BC filling time from 0.4 kg/cm2i.e. 95% of | MM3882 & MIVI3946 |
Max. BC developed.
WAP7 - BC 2.50 £ 0.1 kg/cm2 7.5%1.5 sec.
WAGO - BC 2.50 £ 0.1 kg/cm2 21+3 sec. 22 sec
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PLW/PATIALA ' Loco No.: 41793

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)

5.6 Move Auto Brake Controller handle to full service and BpP pressure 3.5 {—D&M test =
kg/cm2. Move Brake controller to Running position BC Release time to fall spec.
BC Pressure up to 0.4 kg/cm2 i.e. 95% of Max. BC developed MM3882 &
BCrelease Time MM3946 17.5+25
WAP7 sec.
i WAG9 52+7.5 sec. | 55 sec.
ihg.T_- Move Auto Brake Controller handle to Release, Check BP Pressure Steady-‘___(uff\;v’s check | 60 to 8017(5&‘7
at 5.5 kg/cm2 time. i sheet no. Sec.
; F60.812
Version 2
5.8 _Auto Brake capacity test : The Capacity of the A9 valve in released conditit)n‘m BP |
must confirm to certain limit in order to ensure compensation for air Motive pressure
leakage in the train without interfering with the automatic functioning of power should not
{ brake. ‘ Directorate | fall below 4.7
J * Allow The MR préssure to build up to maximum stipulated limit. report no. 4.0kg/cm2 | Kg/cm?2
Jl * Close brake pipe angle cock and charge brake pipe to 5 kg/cm2 by A MP Guide with in 60
l (Automatic brake controlling) at run position. No. 11 July, | Sec.
i

* Couple 7.5mm dia leak hole to the brake hose pipe of locomotive. Open 1999 Rev.1

the angle cock for brake pipe.
The test shall be carried out with all the compressors in working conditior.
Keep Auto Brake Controller (A-9) in Full Service. Press Driver End paddle BC comes

Switch (PVEF) to ‘0’
6.0 Direct Brake (SA-9)
T5_1 ApWDirect Brake in Full. Check BC pressure
WAGY/WAP7

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

D&M test spec.
MM3882 & MM3946
D&M test spec.:
F. MM3882 & MM3946
6.4 Release direct brake & BC Release time to fall BC 10 -15 Sec. 12 Sec
pressure up to 0.4 kg/cm?2
7.0 Sanding Equipment
-7 Check Isolating Cock-134F is in open position. Press Sand on Rail oK e
sander paddle Switch. (To confirm EP valves Operates) —_ _
7.2 Test Vigilance equipment : As per D&M test (0]1¢
specification

3.520.20 kg/cm2 | 3.5Kg/cm?2

6.2 ApEIy Direct Brake, Record Brake Cylinder charging time 8 sec. (Max.) 6 Sec

6.3 Check Direct Brake Pressure switch 59 (F) 0.2.40.1 kg/cm2 | 0.25 kg/cm2

=

' Signature of loco testing staff Signature of SS'E/Shop“ i
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DOC NO: F/LAS/Electric Loco CHECK SHEET

AT YoseTeT SRR, Sfemer
PATIALA LOCOMOTIVE WORKS, PATIALA
ELECTRIC LOCO CHECK SHEET

LOCONO: _M1193 Rly: _ NW

(Ref: WI/LAS/Elect/01, 02, 03 & 04 & QPL/LAS/Elect. Loco)

Page 1 of 1

Shed: _ {24 X T [D)

S.No. | ITEM TO BE CHECKED Specified Value Observed Value
1.1 | Check proper Fitment of Hotel Load Converter & its output
contactor. = — N —
1.2 | Check proper Fitment of MR Blower 1 & 2, MR Scavenging Blower OK
1& 2, TM Blower1 & 2. O {v
1.3 | Check proper of Fitment of oil cooling unit (OCU). 0K g€
1.4 | Check proper Fitment of HB 1 & 2 and its respected lower part on OK B ('
1.5 | Check proper Fitment of FB panel on its position. OK A f
1.6 | Check proper Fitment of assembled SB1 & SB2 with VCU1 & VCU2. OK 6‘]‘(
1.7 | Check proper Fitment of Auxiliary converter 1, 2 & 3-(BUR-1, 2 & OK O [(‘
1.8 | Check proper Fitment of Traction converter 1 & 2 (SR-1 & 2). 0K o
1.10 | Check proper fitment, torquing & Locking of Main transformer bolt. 0K o h
1.12 | Check proper fitment of compressor both side with the compressor OK 6 )
safety wire rope. <
1.13 | Proper setting of the dampers as required. OK 7] (
1.14 | Check proper position of Secondary Helical Springs between Bogie OK 6 tC\
1.15 | Check proper fitment of Body Bogie Safety Chains fitted properly. OK 19
1.16 | Check proper fitment of Cow catcher. OK C{
1.17 | Check coolantlevel in SR 1 & 2 Expansion Tank OK 0 ('
1.18 | Check Transformer 0il Level in both conservators Tank (Breather 0K ] [‘C
Tank).
1.19 | Check proper fitment of both battery box. OK 0 H
1.20 | Check proper fitment of Push Pull rod its bolt torquing and safety OK 6 (
1.21 | Secondary Vertical and Lateral Clearance on leveled track at the CAB=1 ™| CAB.2
time of Loco Dispatch. LP ALP |[LP |ALP
5 Vertical-Std :35-60 mm 59 |5 916 (f &5
Lateral Std- 45-50 mm 6'0 5 O 56 Cf—é
1.21 | Buffer height: Range (1090, +15,-5) Drg No IB031-02002. 1085-1105 mm L/s R/S
FRONT |{c§ L leG¢
REAR Vieo | e97
1.22 | Buffer Length: Range (641 mm + 3 to 10 mm with buffer face) Drg 641 mm L/S R/S
REAR | €9y~ ¢Y7
1.23 | Height of Rail Guard. (114 mm + 5 mm,-12 mm). 114 mm + 5 mm,-12 L/S R/S
mm FRONT {ie AR
REAR Vi AR K.
1.24 | CBC Height: Range (1090, +15,-5) Drg No- IB031-02002. 1085-1105 mm FRONT: 1095
1 ! REAR: {{o o
=0

gt aill o % :
: \,\U\ o %gp
(Signature, of SSE/Elect. Loco)} (Signature ect Loco)

NAME_A¢lo¥ K2 NAME 944% i

pATE__ ) 9[th L% pate [9fob 25

—

(Signature of JE/UF)

NAME At K4

DATE__ |9 fof [0




PATIALA LOCOMOTIVE WORKS, PATIALA

LOCO NO-41793

S.No. Equipment PL No. Equipment Serial No. Make
1 |Complete Shell Assembly with piping 29171027 Srno-17/20, 05/2023 SELVOC
2 |side Buffer Assly Both Side Cab | SBY30GED 134-02/23 151-02/23 FASP FASP
3 |Side Buffer Assly Both Side Cab |l 81-02/23 55-02/23 FASP FASP
4 |CBCCabl&ll 29130037 01/23 01/23 FASP FASP
5 |Hand Brake 05/23- 15449 MODIFIED MECHWELL
6 |Set of Secandry Helical Spring 2210;5;)03441 GB Springs PVT Itd
7 |Battery Boxes (both side) 29680013 69- 05/23 63- 05/23 BHARTIA BRIGHT
8 |Traction Bar Bogie | 8404 ,02/23 KM
9 |Traction Bar Bogie Il 8403- 02/23 KM
10 |Centre Pivot Housing in Shell Bogie | side S 5759, 04/23 TEW
11 |Centre Pivot Housing in Shell Bogie Il side 5787 ,04/23 TEW
12 |Elastic Ring in Front in Shell Bogie | side 41- 05/23 AVADH
29100010
13 |Elastic Ring in Front in Shell Bogie Il side 96- 01/23 SSPL s
14 [Main Transformer e b CG-65-05-23-BHL11389/10 c6L
15 |0Oil Cooling Radiator | Se4m01 2/23/2023, P0223RCO746 FINE AUTOMOTIVE LTD
16 |0il Cooling Radiator Il 2/23/2023, P0223RCO747 FINE AUTOMOTIVE LTD
17 |Main Compressor | with Motor sas e BB1163, 02/23 ANEST IWATA
18 |Main Compressor |l with Motor BA0S93, 01/23 ANEST IWATA
19 |Transformer Qil Cooling Pump | 23012238, 01/23 FLOWWELL
20 |Transformer Oil Cooling Pump |l 23012277,01/23 FLOWWELL
21 |0il Cooling Blower OCB | S 03/23 & AC-50049, LHP1001326965 ACCEL
22 |0il Cooling Blower OCB Il 03/23 & AC-50065, LHP1001340633 ACCEL
23 [TM Blower | T 03/23, AC-54259, CGLWBAM23084 ACCEL
24 |TM™ Blower Il 03/23, AC-54260, CGLWBAM23086 ACCEL
25 |Machine Room Blower | bt 03/23, MF-23.03.02 G.T.R COPVTLTD
26 |Machine Room Blower Il 03/23, MF-23.03.11 G.T.R COPVTLTD
27 |Machine Room Scavenging Blower | SHRIY 03/23, SM-23.03.69 G.T.RCOPVTLTD
28 |Machine Room Scavenging Blower Il 03/23, SM-23.03.80 G.T.RCOPVTLTD
29 |TM Scavenging Blower Motor | i 04/23, CF30/D6923 SAMAL HARAND PVT LTD _ s
30 [TM Scavenging Blower Motor |l 04/23,, CF30/D6917 SAMAL HARAND PVT LTD
31 |Traction Convertor | ATIL/03/2023/22/PROPULSIONA/2897
32 |Traction Convertor || ATIL/03/2023/16/PROPULSIONA/2886
33 |Vehicle Control Unit| ATIL/03/2023/16/PROPULSIONA/2885
29741075 BTIL
34 |Vehicle Control Unit I} ATIL/03/2023/16/PROPULSIONA/2886
35 |Aux. Converter Box | (BUR 1) 2023D/10333/9A/0600
36 |Aux. Converter Box 2 (BUR 2 + 3) 2023D/10333/10B/0601
37 |Axiltary Control Cubical HB-1 29171180 KPL/HB1/2303/04 KAPATRONICS PVT LTD
38 |Axillary Control Cubical HB-2 29171192 04/23, HB2/487/04/2023 KAYSONS ELECTRICAL PVT LTD
39 |Complete Control Cubicle SB-1 29171209 05/23, SLSB10022305294 STESALIT LTD
40 |Complete Control Cubicle SB-2 29171210 SB2/324/04/23 KAYSONS ELECTRICAL PVT LTD
a1 E‘S;CCL‘;Z‘)“' R af TR 29480140 FB/2023/B/0206/482 HIND RECTIFIERS LTD
42 |Driver Seats & 29171131 04/23- Batch. No. 272 & 03/23- 272 AB INDUSTRIES &/EEE

SSE/LAS

NAMES&-}-IT.Z‘SH {v WK

Rk
PLW

NAMES HUdNK ChAdums
JE/LAS
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PATIALA LOCOMOTIVE WORKS,PATIALA

1. BOGIE FRAME:

Loco No. 41793

BOGIE | FRAME NO Make PL No. PO No. & dt. Warranty Period
FRONT | SL-1549 ECBT 100189 As per PO/IRS
29105146 conditions
REAR SL-1567 ECBT 100189
2. Hydraulic Dampers (Axle, Vertical, Yaw and Horizontal) Make: GB
3. AXLES:
AXLE POSITION NO 1 2 3 4 5 6
MAKE/ PLW PLW PLW PLW PLW PLW
S.NO 24464 24472 24469 24497 24501 24505
Ultrasonic Testing OK OK OK OK OK OK
4. WHEEL DISCS NO. AND TYPE
AXLE POSITION NO 1 2 3 4 5 6
CNC/23- CNC/23- CNC/23- CNC/23- CNC/23- CNC/23-
GEAR END 1468 1514 1466 1553 1556 1557
Ultrasonic Testing OK OK OK OK OK OK
CNC/23- CNC/23- CNC/23- CNC/23- CNC/23- CNC/23-
FREE END 1534 1492 1532 1579 1554 1555
Ultrasonic Testing OK OK OK OK OK OK
5. AXLE ROLLER BEARING (CRU) (Warranty: As per PO/IRS conditions )
AXLE POSITION NO 1 2 3 4 5 6
Gear MAKE SKF SKF SKF NBC NBC NBC
End PO NO. & dt 02898 | 02898 | 02898 | 02875 | 02875 | 02875
Free MAKE SKF SKF SKF NBC NBC NBC
End PO NO. & dt 02898 | 02898 | 02898 | 02875 | 02875 | 02875
6. WHEEL DISC PRESSING (PRESSURE IN KN): SPECIFIED 80-105 T
AXLE POSITION NO 1 2 3 4 5 6
BULL GEAR END 952 970 920 852 897 926
FREE END 887 979 987 857 864 993




Loco No. 41793
7. DIAMETER AFTER PROFILE TURNING: SPECIFIED 1092 + 5 mm — 0 mm

AXLE POSITION NO 1 2 3 4 5 6
DIA IN mm GE 1002.3 | 10923 | 1092.4 | 10923 | 1092.4 | 1092.3
DIA IN mm FE 1002.3 | 10923 | 1092.4 | 10923 | 1092.4 | 1092.3
WHEEL PROFILE
GAUGE (1596:0.5mm) | X OK OK OK OK OK
8. SUSPENSION TUBE & ITS TAPER ROLLER BEARING:
AXLE POSITION NO 1 3 4 5 6
S.T. MAKE KPE KPE KPE KPE KPE KPE
GE.BEARING |MAKE | SKF | SKF | SKF | SKF | SKF | SKF
F.E.BEARING |MAKE| SKF | SKF | SKF | SKF | SKF | SKF
9. GEAR CASE & BACKLASH:
AXLE POSITION NO 1 2 3 4 5 6
MAKE KPE | KPE | KPE | KPE KM KPE
BACKLASH
(0204 0 4Semmy | 0300 | 0310 | 0310 | 0310 | 0310 | 0.300

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 18.14 18.61 15.35 16.27 18.14 16.97
LEFT SIDE 16.44 15.71 15.94 17.14 15.68 15.46

11. TRACTION MOTOR : (Warranty: As per PO/IRS conditions)

AXLE POSITION NO MAKE PO No. & date S. NO.
1 BHEL 100507 201231092
2 BHEL 100507 201231078
3 BHEL 100507 201231089
4 CGP 102509 2222013-4761
5 CGP 102509 2222013-4760
6 CGP 102509 2222013-4764

)

SSE/ Bogie Shop



[2402 iynwi oy Ajddns jo
91ep WOl SYIUOW 7 10 SUIUOISSILULIOD J314e SYIUOW 8T 7§ 8109

"8T0Z/TT/LZ A3Lvd TV-11V ‘L-dVM 04 318VD
@3SSINYYH 40 LNINTHINDIY MING HLIM TIN-LTV

9[8uis Joj A|ddns jo ajep wol) syjuow Qg 1o Suluo|sSs|WWod QT¥00967 ¥
_ el ! 1 P i 3 ; 9%9/€0/S3/M1D "ON "NI3IdS M12 OL SIAILOINCIOT
SSUERIpMoN Ll BavE/sa il T J1¥12313 ISYHJ-€ 04 318vD Q3ISSINYVH 40 135
asne|D 13 8S0/€/53/M1D ‘usads MO 40 670U asne|d Jad sy
M3V SI HIATHIIHM 8
‘ONINOISSIAIAIOD 40 1L¥A FHL INOY SHLNOW +Z ¥0 A1ddNS [L1V ZST/€/SIN/ATD "ON "23dS M1D OL 0201 L~dVM ¥90TLT6L €
40 31¥d IHL INOYH SHLNOW 0€-SNOILIANOD SHl ¥3d SV Y04 (QILNIVd 78 d3dld) ATSSY 113HS 313TdINOD
‘319v2oI1ddY
39 T1IM [¥311¥v3 SIYIATHDIHM ‘DNINOISSININOGD ;
2/0990/£/S3/M12'ON ND23dS
. 40 2Ly AHL WOR SHINGR Ve dUATAdIS 1 2L 2 M1 0L JAILOINODOT 21410313 ISVHA -€ LdVM| LSOTELEL 4
INOY4 SHLINOW 0€ "2'1] 1O¥¥1INOD 40 SNOILIONOD SHI ¥3d SV
Y04 0052 10T IdAL VAN SLLL YANYOASNYEL NIVIN
M1 Aq UaAIS suolipuod |eads Jad se J3||Jes JaA3LRIYM Ajddns LINIINdIND3 sEOEpiET :
JO 23Ep W) SYUOW 7/ J0 SUIUOISSIWILIOD IS} SYIUOW 9 NOISTNdOY¥d IAIYA ISYHC-€ d3Svd 1991
pouad Ajueliep NOILdI¥DOS3a ON 1d ONS

SY3IANIL ¥3d SV SNOLLIANOD ALNVHYVM HLIM 0201 IH6D9VM 40 SIW3LI 1S3171S02 2T dOL

Gk

P LW




"119VoI1ddY

39 T1IM [¥3179V3 ST YIATHDIIHM ‘ONINOISSININGD

40 31vad FHL INOYd SHINOW ¥Z 4O AlddNS 40 31vA FHL
INOYd SHLNOW 0€ 3] LOVHLINOD 40 SNOILIANOD SHI ¥3d SV

"T000/41S/ILHJE/800Z/M1D

"ON Y1S ANV Z-LTV T80°960°SILY

"ON NOILYDI4123dS 0L HOSNIS a33dS IAILDY
L1NOHLIM 0201 21412313 £-dVM HO4 8909-¥¥49
IdAL “(I1I-3INFHDS “HOLOYH NOISIA ILV1d ANI OL
AIAO0TYILNI ATIVIINVHIIIA ONIY IINVLSISIY)
HYOLOW NOILOVYL SNONOYHINASY ISVHd-€

L00Zt66¢C

‘319V2I1ddV

38 T [43178V3 SI YIATHOIHM ‘ONINOISSININOD

40 31v0d FHL NOH4 SHINOIN #Z 40 ATddNsS 40 31vad IHL
INOY4 SHLNOIA 0€ @°1] LOVYLINOD 40 SNOILIANOD Sl ¥31d SV

"JIHIVLLY V-FHNXINNY H3d SV ON

J3dS/'9HQ 1YVd ANV 0T-L1V #00-E¥T-ST-602T 'ON
'DYA M1 NV LSILVT HO 4-L1V €6T0/€/SI/M1D
[T] "ON 23dS/'94ad OL ONIT8YD ANV SLININCIND3
11V HLIAM DNOTY 312192 Y3114 313TdINOD

OvTO8Y6C

"1500 Jo 9al) Jo1|ddns ay1 Ag sjusuodwod

panoidw pue paljipow Aq pade|dal aq ||eys Aayl ‘@1n1as

ul Aloloejsiiesunaaoldd syuauodwod pade|dal ay) pjnoys pue
uawily J1ays Jo a1ep ayl Wouj sieah (g) aaly 1oj Ajueliem Japun
9q Jayiiny|jeys syusuodwod psaejdal ay] ‘Jainioejnuew syl Ag
1500 jo a4} pade|dal aq ||eys poliad aajuelens ayl Sulinps|ie}
Yaiym ned/uswdinba Auy ‘Suluolssiluwod Jayje sieah (g)

2Al Jo poliad e Joj Ajlioloesiies ylom uawdinba/sanjeaayelq
543 ey} s9juesens o3 palinbad s| Jainjoejnuew

8yl 'a'1 9T "}V TOO/E/SIN/M1D "ou uoiediy1dads Jad sy

‘9TO0BT6Z13'ON
A1SIT 13S O1 321A3d TOHLNOD FONVTIDIA
SHIAIMA ONIAATONI INILSAS TOYLNOD INvHd

91008T6¢C




‘119vII1ddV
39 TIIM [431T8V3 SI YIATHIIHM ‘ONINOISSINNOD

“1IN-L1V SST/E/SIN/M1D'ON"D3dS M1D ¥3d SV
31919ND 34VE HLIM AQv01 13LOH HLIM 0001 £LdVM

HO4 1S31v1HO Q-11¥ T6T0/E/S3/MT1D'ON"D3d 08TTLI6T e
40O 31¥d IHL INOY4 SHLNOW #2 O A1ddNS 40 31vad IHL Gzzu Al Mz:mﬁ Mo_,“,.\&hu_ﬁd:om jw e
0 @ 1
INOY4 SHLINOW 0€ "2'!] 1OVHLINOD 40 SNOILIANOD S¥1 ¥3d SV HLIM ONOTY T8H 3119010 ASYIIXNY LTTNOD
avo1
'319Y2I1ddY 13.LOH HLIM 0201 £dVM Y04 1S31V1 40 D-11V
39 TUIM [¥31N8¥3 ST YIATHDIHM ‘DONINOISSININGD ¥6T0/€/S3/M1D "ON "NJ3dS M1D OL (SIINOY LT3 e it
40 31VQ IHL INOYd SHINOW +Z 4O ATddNS 40 3L¥a IHL| TO¥LNOD ONId N19%3) ONITGVD ANV SINIINdIND3
INOY4 SHLNOW 0€ "2'1] LDVHINOD 40 SNOILIONOD SHl ¥3d SV 117 HLIM DNOTY (LNVITdINOD FINTHIS
11nd HSNd) TES 31219N2 TOYLNOD 3LIT1dNOD
STVETASH 58 Lot N IROICITD
39 TIM [831718v3 STHIATHOIHM "ONINOISSININGD R
ON "‘NO3dS M1D OL (SDINOYLD3TI| OTTTLI6L 0t
10 3LVd FHL INOYH SHLNOW 2 40 A1ddNns 40 31vd IHL LOULNO? SNIANTHX3) ONMEYD ANV SININAIND3
INOY4 SHLNOW 0€ "2'1] 1OVHLNOD 40 SNOILIANOD SHI ¥3d SV
_ R g 11V HLIM DNOTY 29S 31218N2 TOY.LNOD 3131dINOD
e IN-LT¥ SST/€/SIN/MTD'ON'D3dS M0 H3d SV
: J1019ND 349 HLIM V0T T3LOH HLIM 0207 LdVM
39 THIM [H3178Y3 ST HIATHDIIHM ‘ONINOISSIWINGD R & Sl
Y04 1SILV1 HO 3-11V 26T0/€/S3/M1D'ONDIdS| T6TTLI6EL 6
40 31VQ IHL INOY4 SHLNOW #Z 4O A1ddNS 40 31vd IHL 15 OL SNHEYD ANV SINININDI TIV
INOY4 SHLNOI 0€ "8'1] LOWHINOD 40 SNOILIANOD SH1 ¥3d S
HNOB G LISRHLND CERENGD S 4 HLIM DNOTY Z9H 31019N2 AYVITIXNY 3L31dINOD
[Addns JIN-3V Z0Z-ZTT'T0'60ZT ON 810
- s
JO 218p WO} sypuow g/ 1o Suluojssiwwod Jeye syiuow M1J pue T-3Ie E00/! 08/€/SN/M1D a9y TS0T6T 8

09] "T-}V £00/21808/€/SIN/M1D ON23dS JO 9T 3sne Jad sy

"ON uoledinads AN]D 01 2A110W 0507
07 07 3seyq € 104 /-d¥M 10} @18]dwo) aweld 21809




	0ff9d2c92879cffed88969d44ba1cf728b1ac2fa7c042934ac4dd8b073023f73.pdf
	729f58e6ec6ae6ccc2d18e202ef824752a10a77507fa85e3aecaba193ebcc3f3.pdf

	5e9f664d5ec44fea10d26e06d269975921dd27a779039efc1cb75e1e9bc259f6.pdf
	0ff9d2c92879cffed88969d44ba1cf728b1ac2fa7c042934ac4dd8b073023f73.pdf
	729f58e6ec6ae6ccc2d18e202ef824752a10a77507fa85e3aecaba193ebcc3f3.pdf
	729f58e6ec6ae6ccc2d18e202ef824752a10a77507fa85e3aecaba193ebcc3f3.pdf


