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[ = Uo 1A Y 1= o T PSP 33
Hardware-Oriented Access via the Customer MONItOr..............oovviiiiiiiiiiiiiiicece e, 33
LCTr= o] a1 o 1Y =T o T O O PP P PP UPPPP 43
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IGBT haul truck SIBAS® user manual, part 2 CEN30022-02
TIRACO IMIEINU ...t oo e e e e e ettt e e ettt et bbbt bbb h et a o e e e e e e e e e eeeeee e bt aeeeeaaaeaaaas 3
[ LAY I = ol o USROS PR 3
YTV I = o] o R PP UT U PRRVPUPPTPTRINt 5
[0 AN O I - U o RSP SPRN: 9
EVENTS IMEBNU ..o e ettt e et et e e e e e et ee b e e e ee s bt e e eeeennaeerenes 11
S = L1153 o= PR 12
[ 1153 (o] VPP PPUPUPRPPRP 13
LELILASE EVL ..o ettt ettt e e e e e e ae e s 14
[ S o = ] B Y TSRS 15
[ I I B T O = 1= TSP 16
(D] S B T O - 1= 1 TSR PPUPURPRPUPRRITIN 17
DALIDC, AN L ettt ettt b e e e et 18
DASIDC,AILS e bbb e et 19
MLIMEMOIY L oo e s e e e e e e e e e e e eeneeeeanaeaeseae e 20
MSIMEIMOIY Sttt ettt e et e e e et e e et e e s e e s st e e et e et ee e e ee e e nenee e 21
(04NN @1 1= = T A\ o T PSSP 22
1O N @ [T T A | PSSR 22
=S ST o T [P SRPRU 22
DS BT 1o ] [ o TP TP PPP P UPPRR 23
USEE IMIBNU .. ettt e e ettt e e e ettt s e e et e bt e e et e et tea s e e e et eebeneeeeeeebn e aeee e 24
5N O [ 2 PP PP URP 25
L@ 01T £= L = = PP 27
ENEIQY USAQE GALA......cciiiiiiiiiiiii ittt ettt e e e bbb ee e e nbbe e e e s nenas 28
1T Vo=l o [ o= 1 (o] PRSP 29
L@ o 1T o1 1101 I 0y Vol [ OO PSP PUPPR TP 30
SErVICE Brake ON Tata@l........cueiieiieiiieiie ittt e e r e e e e e e e s s e s st raraeeee e s e s e nees 31
TEMPETATUIE GALA ...eeeeeitiiiie ettt ettt e e st b e e e e s abbe e ee e s st bbe e e e e s sbbeeeeeseannee e 32
[ g (o] o [V L= o - L - TP PPPPTPR PP 33
ENQINE SPEEA TALA ......vieiieie ettt 34
(1T T g (<E] SO PP PP PPTRPPPRRN 34
Yo o3 (= TP O PP UPPPTPTR 34
= oo T g =T SO PP PP PP PRR TP 34
DG =1 S 0D RPN 37
S = LS T 1 (= o 38
S I AV Z=T (=T ] = S 40
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Pedal CaliD......oooii e e 42
(=T g Lo LU= To = TSRS 43
O [T o= (=] T PP P PP PP PPP PP 43
VADIES ... et 44
IVIVENIC-ID et h e e e eh et e e e b et e e e e e e e e e ae e 46
1070110101 F= T o KPP TP PP TTPPPPRP 46
ST 1] oo L T T PP P PP PP UPPPP T 48
ParaMETIBIS ...ttt s 49
BT 00 T o ST 51
F Y o] o 1=] oo [ O P PO PR PPPPPRRPPPPRR 53
Background COMMENTS .......cooiuuiiiiiiiieie ettt en e 53
Monitor commands for the central ProcesSING UNIt ...........eeeiiiiiiiiieiiiiee e 54
Monitor commands for the signal ProCcesSSING UNIt............ueeeiiiiiiiie e 54
Installing ZR / DSP software CEN30023-02
Monitor Program — Loading software into the SIBAS..........ccoooiiiii e 2
Loading software into the DSP PrOCEUUIE ......ccciuiiiir ettt e e ee e srb e e e 2
Loading a DSP program INVEITET A ...ttt ettt et e e et e ee e sab e ee e e e 7
Loading a DSP program INVEIET B ........cooiiiiiiiiiiie e 13
Loading software into the CPU ProCEAUIE ..........ocueiiiiiiiiiie ettt 14
Loading ZR software Prog. JUMPErs RESEL .......cccuuiiiiiiiiiiie ettt 21
Setting the system up After l0ading & NEW POIM ........cooiiiiiiiiiiii e 23
Loading the proper PAM fil€ ... ... 23
24V electrical system CEN30027-00
Body position switches (with proximity switches and metal arms) ...........ccccccoveeee i, 2
Body position switches (with proximity switches and magnets) .........c.ccooeeveviiiiee s 4

40 Troubleshooting

Cab air conditioning CEN40008-01
PrelimiNary CRECKS ......uiiiiir et e e e e e e e e e s sttt ee e e eeeesen s e nannnnnaeeaeens 3
Diagnosis of gauge readings and system performanCe ...........ccuvvveeiieiieeieei i s e e e ae e e 3
Troubleshooting by manifold gauge Set readingsS...........cuueiiiieiiieirieri e 4

Fault code table and fuse locations CEN40009-01
Fuse and circuit breaker I0CAtIONS ..o e 2

Troubleshooting by fault code, Part 1 CEN40011-01
Fault Code A001: Left front suspension pressure sensor signal high...........ccccccccciiiiiinnnne. 3
Fault Code A002: Left front suspension pressure sensor signal [ow ............cccccvvveiveeniinnns 4
Fault Code A003: Right front suspension pressure sensor signal Nigh ..........ccccccciviiiiiinnen, 5
Fault Code A004: Right front suspension pressure sensor signal Iow............cccccceveeiininins 6
Fault Code A0O05: Left rear suspension pressure sensor signal high............c.cccoocees 7
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Fault Code A006:
Fault Code A007:
Fault Code A008:
Fault Code A009:
Fault Code A010:
Fault Code A011:
Fault Code A013:
Fault Code A014:
Fault Code A016:
Fault Code A017:
Fault Code A018:
Fault Code A019:
Fault Code A022:
Fault Code A100:
Fault Code A101:
Fault Code A105:
Fault Code A111:
Fault Code A115:
Fault Code A117:
Fault Code A118:
Fault Code A126:
Fault Code A127:
Fault Code A128:
Fault Code A139:

Troubleshooting by fault code, Part 2

Fault Code A145:
advance level 1 for cooling of hydraulic oil

Fault Code A146:
advance level 2 for cooling of hydraulic oil

Fault Code A152:
Fault Code A153:
Fault Code A154:
Fault Code A155:
Fault Code A158:

Fault Code A159:
readings. ...........

Fault Code A164:
readings. ...........

Fault Code A166:
Fault Code A167:
Fault Code A168:
Fault Code A169:
Fault Code A170:
Fault Code A171:
Fault Code A172:
Fault Code A173:

Left rear suspension pressure sensor signal Iow ..o 8
Right rear suspension pressure sensor signal high ...........ccccccccin 9
Right rear suspension pressure sensor signal low............cccccceeviiiiiinineen. 10
Incline sensor signal Nigh ... 11
Incline sensor SIgNal IOW ........ooooiiiiiie e 12
Payload meter speed sensor signal has failed ..........cccccciiiiiiiiinn. 13
Body up switch has failed...........cooooiiii e 14
Payload meter checksum computation has failed ............cccccoeiiin. 15
Payload meter write to flash memory has failed............ccccooiiiiniie e, 16
Payload meter flash memory read has failed ..............cccoooiiiiiiiin, 17
Right rear flat suspension cylinder Warning..........ccoccceeeriiieeenseiiie e, 18
Left rear flat suspension cylinder warning ..........cccoeecvveien e 20
Carryback 1080 EXCESSIVE .........coiiiiiiiieeeiie ettt 22
An open circuit breaker has been detected on a relay board..................... 25
High pressure detected across an hydraulic pump filter ...........c.ccocceeees 26
Fuel level sensor shorted to ground, indicating a false high fuel level ....... 28
LOW Steering PreSSUIe WAIMING ........cocveeeearitieeeeeritieeee e siiieee e e seieeee e seninneens 30
Low steering precharge pressure detected ...........ccceveeveeieeeniiniiiiiiieeenenn. 32
Low brake accumulator pressure Warning ...........coocvveeeernnieeeeensiieee e 34
Brake pressure is low while in brake [0CK............ccoocuiiiiiiiii e, 36
Oil level in the hydraulic tank iS TOW..........c.uiiiiiiiiiieiieee e 38
IM-furnished +5 volt output for SENSOrs iS OW...........eveveiiiiiiiiiiiiiiiecien. 40
IM-furnished +5 volt output for sensors is high ..........ccccccvniiinniie, 42
LOW FUBT WAINING .eiiieiiiie ittt 44

Hydraulic temperature sensors cause advance of engine rpm to

.............................................................................. 4
Hydraulic temperature sensors cause advance of engine rpm to

.............................................................................. 6
) = 13 (T g - V1 1 PRSI 8
Battery voltage is low with the truck in operation ..........cccccccveveeeiieniiiinnns 10
Battery charging voltage iS @XCESSIVE  ......uuiuiiiiiiieieeee e er e 12

Battery charging voltage iS IOW .........ccooiiiiiiiiiiiiie e 13
Fuel level sensor is open or shorted high, indicating a false low fuel level 14
(A30003 only) The battery 12 Volt circuit sensing is producing low

..................................................................................................................... 16
(A30003 only) The battery 12 Volt circuit sensing is producing high

..................................................................................................................... 17
Left rear hydraulic oil temperature Sensoris low .........cccccccveeeeeeeeniiininns 18
Right rear hydraulic oil temperature Sensoris low ........cccccccceveeeeeeriiiinnnes 20
Left front hydraulic oil temperature sensoris oW ........cccccccvvveeeeeeriiinnenne. 22

Right front hydraulic oil temperature SENSOriS oW .........cccevvveeeeeiiiniiinnnes 24

Left rear hydraulic oil temperature sensoris high ........cccociiiiiiiininnnnn, 26
Right rear hydraulic oil temperature sensor is high ............ccccoiinnnins 27
Left front hydraulic oil temperature sensoris high ..........ccciiiiciinn. 28
Right front hydraulic oil temperature sensoris high ..............cccccciiiniis 29

CEN40012-01
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Fault Code A182: (A30003 only) The battery 12 Volt battery tap has high voltage. .............. 30
Fault Code A183: (A30003 only) The battery 12 Volt battery tap has low voltage ................ 32
Fault Code A184: J1939 data link iS N0t CONNECLEA ......ovvieeeiiiiiiie e 34

Fault Code A190: (A30003 only) The automatic lubrication system has announced a fault. 36
Fault Code A190: (A30004 & Up) Auto lube control has detected an incomplete lube cycle 38

Fault Code A194: Left front hydraulic oil temperature is high ..o, 40
Fault Code A195: Right front hydraulic oil temperature is high .........cccoooiiiiiiiiie 41
Fault Code A196: Left rear hydraulic oil temperature is high .........cccccoiiiiiiiii e 42
Fault Code A197: Right rear hydraulic oil temperature is high ..........cccoooiiiiiiiiie 43
Fault Code A198: Hoist pressure 1 sensor is high .........ccccoiiiii e, 44
Fault Code A199: Hoist pressure 2 sensor is high ..o, 45
Fault Code A200: Steering pressure sensoris high .........cccoooiii e, 46
Fault Code A201: Brake pressure sensoris high ... 47
Fault Code A202: Hoist pressure 1 SENSOr iS lOW  .....cooeiiiiiiiiiiiiiiie e 48
Fault Code A203: Hoist pressure 2 SENSOr iS lOW ......oooiiiiiiiiiiiiiiie e 49
Fault Code A204: Steering Pressure SENSOr IS IOW  .....ooooi i 50
Fault Code A205: Brake pressure SENSOr IS IOW .....cooiiiiiiiiiiiiiiiiee e 51
Fault Code A206: Ambient temperature Sensor is high .........ccccooiiiiiiiie e, 52
Fault Code A207: Ambient temperature SeNSOriS IOW ......cccoiiiiiiiiiiieiie e 53
Troubleshooting by fault code, Part 3 CEN40013-01
Fault Code A213: Parking brake should have applied but is detected as not
E YT aTo J=To] o] 1= H TP O PP PP TPPUPPPPPRRPRN 3
Fault Code A214: Parking brake should have released but is detected as not
NAVING FEIEASEA ... ettt e b bt e e e s bt e e s bbb e e e e neee e e e 8
Fault Code A215: Brake auto apply valve circuit is defective .......cccccceeviiiiiiiiiiiieeeeee, 12
Fault Code A216: An open or short to ground has been detected in the parking
brake command VaIVe CIFCUIL ..........ouiiiiiiiiii i ae e e e e e e s 14
Fault Code A223: Excessive engine cranking has occurred or a jump start has
(o1 0 Ir= 11 (=1 ] o] =T [N PSS 16
Fault Code A230: Parking brake has been requested while truck still moving ...........ccc...... 18
Fault Code A231: The body is up while traveling or with selector in forward or neutral ........ 20
Fault Code A233: Drive System Control Link is not connected ..........cccooooieiiiiiiiiiieieeneenenne 22
Fault Code A235: Steering accumulator is in the process of being bled down .................... 24
Fault Code A236: The steering accumulator has not properly bled down after 90 seconds .26
Fault Code A237: The CAN/RPC connection to the display iS 0pen ........ccccccevvieiieiniiiinnen, 28
Fault Code A238: Drive System and IM are reporting different park brake status ............... 30
Fault Code A239: The Drive System and IM are reporting different brake lock status ......... 32
Fault Code A240: The keyswitch input to the Interface Module isopen .........ccccccceveereeennn. 34
Fault Code A242: Fuel gauge within the dash display panel is defective .........cccccevviiinen, 35
Fault Code A243: Engine coolant temperature gauge within the dash display panel
RS0 1= 1= o3 11V 36
Fault Code A244: Drive system temperature gauge within the dash display panel
RS0 1= 1= o3 11V P 37
Fault Code A245: Hydraulic oil temperature gauge within the dash display panel
RS0 1= 1= o3 11V P 38
Fault Code A246: Payload meter reports truck overload ...........cccooueieiiiiiiiiiiniiiie e, 39
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Fault Code A247:
Fault Code A248:
Fault Code A249:
Fault Code A250:
Fault Code A251:

to ground

Fault Code A252:
Fault Code A253:
Fault Code A254:

to ground.

Fault Code A256:
Fault Code A257:
Fault Code A258:

Troubleshooting by fault code, Part 4
Fault Code A260:
Fault Code A261:

Low steering pressure warning for display to operator ...........ccccccceeeeeennnee 40
Status module within the dash display panel is defective ........................ 41
Red warning lamp within the dash display (driven by IM) is shorted ........ 42
Battery voltage is low with the truck parked ... 43
Sonalert used with the dash display (driven by IM) is open or shorted
...................................................................................................................... 45
Start enable output circuit is either open or shorted to ground ................. 47
Steering bleed circuit is not open while running ..., 48
(A30003 Only) The 5 minute idle circuit is either open or shorted
...................................................................................................................... 50
Red warning lamp in the dash display (driven by IM) is open .................. 51
Payload CAN/RPC is N0t CONNECLE ........ccoviiiiiiieiiiiiiie e 52
Steering accumulator bleed pressure switch circuit is defective .............. 54

Park brake failure
Low brake accumulator pressure warning for display to operator ............... 6

Fault Code A262: Steering bleed valve circuit open during shutdown ...........ccccooviiiieennninen, 8
Fault Code A264: Park brake relay circuit is defective ..., 10
Fault Code A265: Service brake faillure ... 12
Fault Code A266: Selector switch was not in park while attempting to crank engine ........... 14
Fault Code A267: Park brake was not set while attempting to crank engine ...........ccccccc..... 15
Fault Code A268: Secondary engine shutdown while cranking .........ccccccoeeeviiiiiiiiiiineneeennn. 16
Fault Code A270: Brake lock switch power supply is not on when required ...........ccccoeeeeee. 18
Fault Code A271: Shifter NOt IN QEAI .....oiiiiiiiii e 20
Fault Code A272: Brake lock switch power supply is not off when required .............c.cceee. 22
Fault Code A273: A fault has been detected in the hoist or steering pump filter

PresSsure SWItCh CIFCUIL .....ueiiiiiii it e ettt ee e e e e e e e s e ene e eaeenens 24
Fault Code A274: A brake setting fault has been detected .........cccoeviiiiiiiiiiiiiiiiee, 26
Fault Code A275: A starter has been detected as engaged without a cranking attempt ...... 28
Fault Code A277: Park brake applied while [0ading ...........ccooiiiiiiiiii 30
Fault Code A278: Service brake applied while 10ading .........ccccocviiiini 32
Fault Code A279: Low Steering Pressure Switch bad ...........coooooii e, 34
Fault Code A280: Steering accumulator bled switch bad ..o, 35
Fault Code A281: Brake lock degrade switch bad ..........cccccooiiiiiiiinii e, 36
Fault Code A282: The number of excessive cranking counts and jump starts

without the engine running has reached 7 ... 38
Fault Code A283: (A30004 & Up) An engine shutdown delay was aborted because the
parking brake Was NOT SBE  .....euiiiiiiii it ee e e e e e e s e e 40
Fault Code A284: (A30004 & Up) An engine shutdown delay was aborted because the
secondary shutdown SWItCh Was OPerated ............ooooiiiiiiiiiiiiiie e 42
Fault Code A285: (A30004 & Up) The park brake was not set when the keyswitch

WAS TUMNEA Off oo et e e e s ettt te e e e e e e e e e e e e e aeeeeas 44
Fault Code A286: (A30004 & Up) A fault was detected in the shutdown

delay relay CIrCUIL ......ciii et e e e e e e e e e e e e e s st et e e beeeeeeaeessesneeeeas 46
Fault Code A292: (A30004 & Up) The shutdown delay relay has remained on

after the latched keyswitch Circuit is off ... 48
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Fault Code A295: The right front park brake is not Setting UpP ......ueeverieiiniiiiiiiiee e 50
Fault Code A296: The left front park brake is not setting Up ........ueveevieiiiiiiniiieeee, 51
Fault Code A297:The right rear park brake is not setting Up  ....ooveeeieiiiiiiiiie e, 52
Fault Code A298: The left rear park brake is NOt SEtiNG UP  ...veeveevieiiiiiiiiiieieeeeee e 53
Fault Code A299: The right front park brake is not releasing  ......cccccoeviiiiiiiiiiie e 54
Fault Code A300: The left front park brake is not releasing .........ccccccoeeeiiiiiiiiiiiiiiie, 55
Fault Code A301: The right rear park brake is not releasing ........ccccccovvieiiiiiiniiieeee 56
Fault Code A302: The left rear park brake is not releasing .......ccccoccvvviiiiiiiiiiii e, 57

Troubleshooting by fault code, Part 5 CEN40015-01
Fault Code A303: Shifter is defeCtiVe .........oviii i 4
Fault Code A304: (A30004 & Up) Auto lube grease level fault ..o, 6
Fault Code A305: (A30004 & Up) Auto lube circuit is defective ..........cccciiiiiiiieiiiiniiee, 8
Fault Code A309: No brakes applied when expected ...........ccccoeeiiiiiiiiiiiiie e, 10
Fault Code A310: LOW fUEI WAIMING ....eeiiiiiiiie ettt 12
Fault Code A311: Brake lock switch is on when it should not be ..........ccccciiiiis 14
Fault Code A312: (A30004 & Up) DCDC converter 12 volt circuit sensing is producing
(o1 Y= Lo ] o o ST PSP OPPRSOPPPP 16
Fault Code A313: (A30004 & Up) DCDC converter 12 volt circuit sensing is producing
RGN FEAMINGS e et e e e bt snn s 17
Fault Code A315: (A30004 & Up) DCDC converter 12 volt circuit is low ........ccccceeeveiiiinnnee 18
Fault Code A316: Starter engagement has been attempted with engine running ................ 20
Fault Code A317: Operation of brake auto apply valve without a detected response .......... 22
Fault Code A318: Unexpected power loss to Interface Module ..o, 24
Fault Code A328: Drive SysStem NOt POWEIEH UP ...oeeeeiiriieeiiiiiiiee ettt 25
Fault Code A350: Overload 0On OUIPUL 1B .....cccciiiiiiiiiiiiie et 26
Fault Code A351: Overload On OUIPUL LE  .....cooiiiiiiiiiiiiiie ettt e 28
Fault Code A352: (A30003) Overload on output ITH .....ooooiiiiiiiiiie e 30
Fault Code A352: (A30004 & Up) Overload on output TH .....ccevviiiiiiiiiieeieeii e 31
Fault Code A353: Overload 0N OUIPUL LI .....ooiiiiiiiiiiiiiiee et 32
Fault Code A354: Overload on OULPUL 1K ....ooiiiiiiiiiiiiie et 33
Fault Code A355: Overload 0N OUIPUL 1L .....oeiiiiiiiriiiiiiie et 34
Fault Code A356: Overload on OUIPUL 1M ....oooiiiiiiiiiiiiiie e e 35
Fault Code A357: Overload on OUIPUL TN ....oeiiiiiiiiiiiiiiee e e 36
Fault Code A358: Overload on OUIPUL 1P ....cooiiiiiiiiiiiiiiie et e 37
Fault Code A359: Overload on OUIPUL TR ....ioiiiiiiiiiiiiiieie et e 38
Fault Code A360: Overload On OUIPUL 1S .....coiiiiiiiiiiiiiiee ettt e 40
Fault Code A361: (A30003) Overload 0n OUIPUL 1T ...oeeveiieeieeeiiiieie e e e e e e 41
Fault Code A361: (A30004 & Up) Overload on OUtPUL 1T ...eveiiiiiiiiiieeee e eeseieieeie e e e e 42
Fault Code A362: Overload on OUIPUL LU ....oooiiiiiiiiiiiiiiee et 44
Fault Code A363: Overload on OULPUL LX  ...eiiiiiiiiiiie e 45
Fault Code A364: Overload 0N OULPUL LY ..ot 46
Fault Code A365: Overload on QULPUL 1Z  .......oiiiiiiiiiiiie et 47
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Drive system fault code table, part 1 CEN40041-00
SUIMIMIBIY ..ottt e e oo e oo oo e et e e ee e et et e bt bebe bbb b £ o s 2424 o4 2 eeae e e e eeeeeeebeaesan e s anaeebebeseens 3
EVENT CLASSIFICATION ...ttt ettt ettt ettt ettt e e ettt e et ee et ee e nbbbe e e nnbe e s 4
1L3C SYS: Time slice overflow CPU T ......ccuiiiiiiiiiie it 6
2 L3C SYS: Time slice oVerflow CPU T2 .....ooiiiiiiie ettt e 6
3 L3C SYS: Time slice overflow CPU T3 ...ttt 6
4 L3C SYS: Time slice oVErflow CPU T4 .....ooiiiiiiiie e 6
5L3C SYS: Time slice oVerflow CPU T5 .....ooiiiiiiie ettt 6
6 L3C SYS: Time slice oVerflowW CPU TB ......coooiiiiii ettt 6
7 L3C SYS: Time slice OVErfloW CPU T7 ....oiiiiiiiiie ettt 6
8 L3C SYS: Time slice oVerflow CPU T8 .....cooi ittt 6
10 L2A SYS: Pulse inhibit/asa inhibit PSU—ONLINE ...........cc.cccoiiiiiiiiii e 7
11 L3D SYS: Pulse inhibit/asa inhibit PSU—=STart-up ............cooiiiiiiiiiiiiie e 8
12 L1A SYS: SIBAS® DIOWET FAUIL .......eeeiiiiiiiiiii e 9
13 L1B SYS: Undervoltage in SIBAS® battery for BRAM ........ccccoviiiiiiiiiieiiiiie e 10
14 L3C SYS: SIBAS® power supply failure 24V for pulse amplifier.........c.cccccoriiininnn. 11
15 L3C SYS: SIBAS® power supply failure +5V ........oooiiiiiiiii e 12
16 L3C SYS: SIBAS® power supply failure +15V ... 13
17 L3C SYS: SIBAS® power supply failure =15V ... 14
18 L3C SYS: SIBAS® power supply failure +24V ... 15
19 L3C SYS: SIBAS® power supply failure =24V ... 16
21 L3C SYS: FPGA clock MisSiNg fOr PSU........ueeiiiiiiiiii ittt 18
22 L3C SYS: Pulse inhibit by reset in PSU from CPU .........cccccoiiiiiiini e 19
24 L.3C SYS: General protection error (GL0) ......ccecoiiirieeariiiieie e siiiiie e 20
25 L3C SYS: TOtAl DIOCK. ..cccciiiiiie ettt e 21
26 L1B SYS: Permanent inhibit fault @CtiVe............cooiiiiiiiiiiii e 22
27 L1B SYS: Regular inhibit fault @CtVE. ............oiiiiiii e 23
28 L1A SYS: GW Test stopped by A/D converter faulty ... 24
30 L3C DSP A: Initialization fault detected DY DSP .......ccooiiiiiiiiiiiiie e 25
3L L3C DSP A: SW-WAaLChUOG .....oeiiiiiiiiiiiie ettt bbb e e 26
32 L3C DSP A: Initialization fault detected by CPU .........cceeviiiiiiieiiiii e 27
33 L1B DSP A: SW-Traco tHOQEIEA .......uuueeiieiiieiieeiaier ettt s e e e e s e 28
34 L1B DSP A: SW-TFACO TUIlL.ccoiiiiiiiiiiiii ettt 29
35 L3C DSP A: Time Slice OVEITIOW TL ....ouiiiiiiiiiiiieiieii et e e e 30
36 L3C DSP A: Time SliCe OVEITIOW T2 ..ot 30
37 L3C DSP A: Time Slice OVErflOW T3 ....oiiiiiiiiiiiiie it 30
38 L3C DSP A: TimMe SliCe OVEITIOW T4 ...eeiiiiiieie it e s 30
39 L1A DSP A: Communication HSCX data from DSP B MiSSiNG .........coooviriiiiiiiiieieenees 31
40 L1A DSP A: Communication HSCX data from DSP T MiSSING ....vvvveevieireeriniiiiiiieieeeceeeenn 32
41 L3C DSP A: Current offset during pulse DBIOCK ... 33
42 L3C DSP A: Current offset during no pulse bloCK ..o 34
43 L3A DSP A: OVErcUIreNnt AUt ........oooir i 35
44 L.3C DSP A: Current transducer defective phase U ..........cccceeviiiieininiiniie e 36
45 L3C DSP A: Current transducer defective phase W ...........uevieiiiiiiiiiiei e 37
48 L1A DSP A: Modulation Software fault ..............ceoiiiiririiiiiiie e 38
49 L3A DSP A: Active current controller at limit.............ooooriiiiieineeiie e 39
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Drive system fault code table, part 2 CEN40042-00
50 L3A DSP A: Active current reference at limit ... 3
51 L1A DSP A: Braking chopper controller at limit............coooroiiiiiiiii e 4
52 L3C DSP A: Phase unbalance t00 1arge .........cooiiiiiiiiie e 5
53 L3A DSP A: Pulse block by DSP SOftWAIe ........c.uvuiiiiiiiiiieeii et 6
54 L3C DSP A: U/F Card defeCtiVE ........eeeiiiiiiiiiie ettt 7
55 L3C DSP A: Difference in current of phase U overlimit...........cccoooiiiieeiniiiiie e 8
56 L3C DSP A: Difference in current of phase W over limit...........cccooooiiiiiiniiiee e, 9
60 L3C DSP B: Initialization fault detected DY DSP .......c.coiiiiiiiiiiiiii e 10
61 L3C DSP B: SW-WaLChAOG ... .eeieiiiiiiiie ittt 11
62 L3C DSP B: Initialization fault detected by CPU .........cooiiiiiiiiiiiiiiiee e 12
63 L1B DSP B: SW-Traco trgQered........uuiiiieiiiieieeiiiie ettt ettt nbe e e e enee 13
64 L1B DSP B: SW-Traco fUll ......eeeeiiiiie e e 14
65 L3C DSP B: Time SliCe OVEITIOW TL ....uiiiiiiiiiiie ittt 15
66 L3C DSP B: Time SliCe OVEITIOW T2 ....uiiiiiiiiiiie ittt 15
67 L3C DSP B: Time Slice OVEITIOW T3 ....oiiiiiiiiiiie ittt 15
68 L3C DSP B: Time SliCe OVEITIOW T4 ....uiiiiiiiiiiie ittt e 15
69 L1A DSP B: Communication HSCX data from DSP A MiSSING.........cuvvvviiiiiiieeiiiieeeeeneee 16
70 L1A DSP B: Communication HSCX data from DSP T MiSSING .....ccuvvvvieiiiiiiieeiiieee e 17
71 L3C DSP B: Current offset during pulse BIOCK ............ccceeeiiiiiiiii e, 18
72 L3C DSP B: Current offset during no pulse BIOCK ..........cceeiiiiiiiiiiiiiiii e 19
73 L3A DSP B: OVErCUrrent AUl ........ouiiieii ittt 20
74 L3C DSP B: Current transducer defective phase V ... 21
75 L3C DSP B: Current transducer defective phase W ... 22
78 L1A DSP B: Modulation software fault ... 23
79 L3A DSP B: Active current controller at Imit...........ccoooveeeeiniiiiii e, 24
80 L3A DSP B: Active current reference at limit ...........ooooiiiiiiiiiiiii e 25
81 L1A DSP B: Braking chopper controller at limit............ccccoiriiiiiiniiie e, 26
82 L3C DSP B: Phase unbalance to0 large ...........oocuuiiiiiiiiiiieiie e 27
83 L3A DSP B: Pulse bIock by DSP SOftWAIE .........cuvviiiiiiiieiiieiiiieeee et 28
84 L3C DSP B: U/F Card defECHIVE .......oeeiiiiiieiiie ittt 29
85 L3C DSP B: Difference in current of phase V over limit..........ccccoceieeiiiininiiiiiinee e 30
86 L3C DSP B: Difference in current of phase W over limit.........ccccccoiiiiiniiiiiiee e 31
90 L3C DSP T: Initialization fault detected DY DSP .........coovviiiiiiiiiie e 32
91 L3C DSP T: SW-WALCNAOQG ... eeeeeeiiiieiieiiisiiiie ettt e 33
92 L3C DSP T: Initialization fault detected By CPU. ... 34
O3 L1B DSP T: SW-Traco trigQered .........uvueiieiiiiiieiiaeieieit ettt e e e e 35
94 L1B DSP T: SW-TTaC0 fUll .ot 36
95 L3C DSP T: Time Slice OVEITIOW TL.....ooiiiiiiiiiiiiie et 37
96 L3C DSP T: Time Slice OVEITIOW T2......oooiiiiiiiiie et 37
97 L3C DSP T: Time slice OVEITIOW T3 ..ottt 37
98 L3C DSP T: Time Slice OVEITIOW T4 .....ooiiiiiiii ittt 37
99 L1A DSP T: Communication HSCX data from DSP A MiSSING ....cuvvevieiireriiiiiiiiieiieeceeeeenn 38

860E 17



CENO00015-01

00 Index and foreword

Drive system fault code table, part 3 CEN40043-00
100 L1A DSP T: Communication HSCX data from DSP B MiSSING......ccuteiiiiiiaiiaiiiiiiiiieeeeeennnn 3
101 L3C DSP T: Current offset during pulse bIOCK ... 4
102 L3C DSP T: Current offset during no pulse BIOCK............oouiiiiiiiiiiiiiii e 5
103 L3A DSP T: OVErCUITENE FAUIT....ccoitiiiiiiiieiiee et 6
104 L3C DSP T: Current transducer defective phase U...........oooiiiiiiiiiiii e 7
105 L3C DSP T: Current transducer defective phase V........cccoooiiiiiiiiiieniiee e 8
106 L3C DSP T: Current transducer defective phase W ..........cccuiiiiiiiiiiie e 9
107 L3C DSP T: Sum of output current NOt @qUal ZEI0 .........coeeiiiiiiiiiiiiiie e 10
108 L1A DSP T: Modulation software fault.............ccceiiriiiiiiii e 11
109 L1A DSP T: Voltage controller at limit.............occueieriiiiiieioiee e 12
112 L3C DSP T: Phase unbalance t00 1arge ..........ccoiuiiiiiiiiiiiiiiiiiiiie e 13
113 L3A DSP T: Pulse block by DSP SOftWAre...........oiiiiiiiiiieeeiiecee e 14
114 L3C DSP T: U/F Card defeCtiVe........oiiiiiiiiiieee e 15
117 L3C DSP T: Crowbar fired DY DSP T ...cooiiiiiiiiiiiiiiiie ettt 16
119 L1C DSP T: Voltage transducer U34 NOt OK ..........ccooiiiiieeeiiiiiie et 17
120 L3C 10: SUPErVISION BUS CIOCK .......viiiiiiiiiiiie et 18
121 L3C 10: SUPEIVISION /O CIOCK ...ttt 19
122 L3C 10: Incorrect FPGA version identifier ..o 20
123 L3C 10: Incorrect FPGA application version identifier...........ceeeoieinniie e 21
124 L3C 10: Incorrect module version identifier...........coouuiiiiiii e 22
125 L3C/L1A 1O: AD CONVEIET FAUILY .....eveiiiiiiiieieiiiiiie et 23
126 L3C 10: GW Comparator faulty during start-up test ...........ccooeeriiiiiieniiiieeeieee e, 24
127 L3C 10: Test voltage NOt @QUAI ZEIO .......uueeeeieiiiiiie et 25
128 L1A 10: SIBAS® Temperature OUL Of FANGE. ... ....uvriiieiiieireeriire e 26
129 L3C 10: Incorrect EBIN card identifier ..o 27
130 L3C 1O: Front plug MONItOMNG .....covveeieiiiiie ettt ettt ettt snae s 28
131 L3C 10: CPU Watchdog trigQered ........oooueeer i 29
132 L3C 10: DSP A Watchdog triggereD ...........ueiiiiiiiiie ittt 30
133 L3C 10: DSP B Watchdog triggered..........covoiiieiieei ettt 31
135 L3C 10: CPU RESEL tHIQUEIEA ... ..ueeeieeiiieiee e ettt ettt e e s ee e 33
138 L1B 1O: CPU TracCo trHOQEIEA ......uvveiieiiieieeei ettt e e e e ee e 34
146 L3A 10: Pulse DIOCK fromM 1O ... ..t 35
150 L3A 10: DC link voltage A level 1 eXCeeAEM...........uuieiiiiiiiiiiiiiee e 36
151 L3A 10: DC link voltage B level 1 eXCeeded..........uuuieiiiiiiiiiiiiiieeie e 37
152 L3C 10: Trolley liN€ OVEIVOIAGE .........uvriieiiiieiieeie et 38
154 L3B 1O: Trolley [IN@ OVEICUITENT.......uieiiiiiie ittt ee e 39
155 L2B 10: Trolley line current transducer faUILY ...........cooovvirriiiiiiiee e 40
156 L2B 10: Trolley line voltage transducer faUltY ... 41
160 L3A 10: Throttle pedal OUt Of FANGE .....coooii e 42
161 L3A 10: Retard pedal Out Of FANGE .....eeeeiieieiei e e 43
162 L1A 10: Cruise speed control module out Of range ........ccoeoviiiriiiiiiiie e 44
180 L3C UWSAL: SUPErvVISioN BUS ClOCK .......ccooiiiiiiiiiiit e 45
181 L3C UWSAL: Supervision module ClOCK .........cccviiiiiiiiiiieeiiee e 46
182 L3C UWSAL: Incorrect FPGA version identifier..........ccccooriiiiiiiiiiiieeeeeee e 47
183 L3C UWSAL: Incorrect FPGA project identifier ... 48

18
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184 L3C UWSAL: GW Comparator faulty during start-up test .........cccceeeviiiiiiiiiiieiieeeeeeeeeen, 49
185 L1IA UWSAL: ADC FAUIY.....oiiiiiiiiee ittt ettt 50
186 L3C UWSAL: Configuration failure ... 51
187 L1A UWSA1L: Hardware failure COUNter / ProCESSON ......ccovuviiiiiiiieeieaeeae et 52
188 L3A UWSAL: Peak current proteCtion actiVe ............ooouuiiiiiiiiiieaieei it 53
189 L3D UWSAL: Peak current protection pulSe Start..........cccueeeieiiiieiieinieneiiieeie e 54
190 L3D UWSA1L: Number of peak current protection >limit............cccccoovviiinniiiieiinniiiieeeee 55
191 L3D UWSAL: Supervision SWitching frEQUENCY .........cccoiiiiiiieiiiiiiieeiieee e 56
193 L1A UWSAL: Overvoltage level 1 eXCeeded.......cooiuuiiiiiiiiiiiieiiiieiie e 57
196 L3D UWSAL: Limit 5 overcurrent Phase U...........oceveiiiiiiiiiiiiiiiieccciiieee e 58
197 L3D UWSAL: Limit 5 overcurrent Phase V..o 58
198 L3D UWSAZL: Limit 5 overcurrent Phase W........ooouiiiiiiiiiiiiiieie e 58
199 L3D UWSAZIL: Limit 5 overvoltage DC DUS.........ccooiiiiiiiiiie e 59

Drive system fault code table, part 4 CEN40044-00
201 L3D UWSAL: Checkback INVAL LIU faUltY.......c..eviiiiiiiiiieeie e 4
202 L3D UWSAL: Checkback INVAL LIL fAUILY ...ccovuviiieeiiiiiiie e 4
203 L3D UWSAL: Checkback INVAL L2U faUlty..........oooiiiiiiiieiie e 4
204 L3D UWSAL: Checkback INVAL L2L fAUILY ...ccoouveiieeiiiiiiie e 4
205 L3D UWSAL: Checkback INVAL L3U faUlty.........cooiiiiiiiieiie e 4
206 L3D UWSAL: Checkback INVAL L3L fAUILY ...ccoouvviieeiiiiiiie e 4
207 L3D UWSAL: Checkback chopper A faulty ..........cooiiiiiiiiiii e 4
210 L3C UWSB1: SUPETVISION DUS CIOCK ...ttt 5
211 L3C UWSBL1: Supervision module ClOCK ............cooiiiiiiiiiiiiiie e 6
212 L3C UWSBL1.: Incorrect FPGA version identifier ..o 7
213 L3C UWSBL1.: Incorrect FPGA project identifier.........coouveee i 8
214 L3C UWSB1: GW Comparator faulty during start-up test .........coocuueeriiiiiiiininiiii i, 9
215 L1IA UWSBL: ADC FAUILY....ueteiee ittt ettt et 10
216 L3C UWSB1: Configuration failure..........ccueiieiiiiiiie e 11
217 L1A UWSB1: Hardware failure COUNter / PrOCESSON .......cceieiiiiiiiriieieeie e e e 12
218 L3A UWSBL1: Peak current proteCtion ACtIVE ............ccoviiiiiiiiiiiiiiiiiiie e 13
219 L3D UWSB1: Peak current protection pulSe Start............ccccvvveriieiieineeniirieeeee e 14
220 L3D UWSB1: Number of peak current protection >limit...........ccccceveeiieiiinniiiiiiiiiiieceeeeeenn 15
221 L3D UWSBL1: Supervision SWitChing freqQUENCY .........coooiiiiiiiiiiiiiiieieeee e 16
223 L1A UWSBL1: Overvoltage level 1 eXCeeded.........ouviiiiiiiiiiiiiiiiiiii e 17
226 L3D UWSBI1: Limit 5 overcurrent Phase V... 18
227 L3D UWSBI1: Limit 5 overcurrent Phase U............ceiiiiiiiiiniiiiiiicie e 18
228 L3D UWSBI1: Limit 5 overcurrent Phase Wi...........coviviiiiiiiiiiiiee e 18
229 L3D UWSBI: Limit 5 overvoltage DC DUS........ouiiiiiiiiiiiiiieiiee et 19
231 L3D UWSB1: Checkback INVBL L1IU FAUILY .....cceviiiiiiiiiiiiiiiie e 20
232 L3D UWSB1: Checkback INVBL LIL FAUItY ......cccoeiiiiiieeiiiiiiie et 20
233 L3D UWSB1: Checkback INVBL L2U FaUILY .....ccoeiiiiiiiiiiiiiiiie e 20
234 L3D UWSB1: Checkback INVBL L2L FAUItY .......cccoiiiiiieeiiiiiiie et 20
235 L3D UWSB1: Checkback INVBL L3U FAUILY .....cccoiiiiiiiiiiiiiiie e 20
236 L3D UWSB1: Checkback INVBL L3L FAUItY ......ccccoiiiiiiieeiiiiiiie e 20
237 L3D UWSBL1: Checkback chopper B Faulty ............ouuiiiiiiiiiiiiiieee e 20
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20

240 L3C UWSA2:
241 L3C UWSA2:
242 L3C UWSA2:
243 L3C UWSA2:
244 L.3C UWSA2:
245 L1A UWSAZ2:
246 L3C UWSAZ2:
247 L1A UWSAZ2:
248 L3A UWSAZ2:
249 L3D UWSA2:
250 L3D UWSA2:
251 L3D UWSA2:
253 L1A UWSAZ2:
256 L3D UWSAZ2:
257 L3D UWSA2:
258 L3D UWSA2:
259 L3D UWSA2:
261 L3D UWSAZ2:
262 L3D UWSA2:
263 L3D UWSAZ2:
264 L3D UWSAZ2:
265 L3D UWSA2:
266 L3D UWSAZ2:
267 L3D UWSA2:
270 L3C UWSB2:
271 L3C UWSB2:
272 L3C UWSB2:
273 L3C UWSB2:
274 L3C UWSB2:
275 L1A UWSB2:
276 L3C UWSB2:
277 L1A UWSB2:
278 L3A UWSB2:
279 L3D UWSB2:
280 L3D UWSB2:
281 L3D UWSB2:
283 L1A UWSB2:
286 L3D UWSB2:
287 L3D UWSB2:
288 L3D UWSB2:
289 L3D UWSB2:
291 L3D UWSB2:
292 L3D UWSB2:
293 L3D UWSB2:
294 L.3D UWSB2:
295 L3D UWSB2:

Supervision BUS CIOCK ... e 21
Supervision MOAUIE CIOCK .........coiiiiiiie e 22
Incorrect FPGA version identifier ... 23
Incorrect FPGA project identifier....... ... 24
GW Comparator faulty during start-up test ..........coooiiiiiiiiiiiie s 25
ADC FAURY .ttt ee e e e e e 26
Configuration faIlUre ..........cccuueiii e 27
Hardware failure counter / ProCESSON ........uvvveiiiiiiiie ettt 28
Peak current proteCtion aCtiVe.............eeeeiiiiiiii i 29
Peak current protection pulse Start ... 30
Number of peak current protection >limit...........cccoocvieeeniiiinne e, 31
Supervision SWiItChing frEQUENCY ........cooiiiiiieiiiiie e 32
Overvoltage level 1 exceeded. ... 33
Limit 5 overcurrent phase UL ..........ccooiiiiiiiiiiiiiiiiie e 34
Limit 5 overcurrent phase V1 ........cooooiiiiieiiiiiiie e 34
Limit 5 overcurrent phase WL ..........oooiiiiiiiiiiiiec e 34
Limit 5 overvoltage DC DUS..........uiiiiiiiiiie e 35
Checkback INVA2 L1U faUltY .......c.oveeeiiiiiiiec e 36
Checkback INVA2 L1L faulty .......ooooiiiieie e 36
Checkback INVA2 L2U faUltY ..........eeeeiiiiieie e 36
Checkback INVA2 L2L faURY .......cooovieiiiiiiee e 36
Checkback INVA2 L3U faUItY .......c..ueeeiiiiiiie e 36
Checkback INVA2 L3L faUlY .......coooiiiieiee e 36
Checkback chopper C faulty ............ooooiiiiiiiiiii e 36
SUPETVISION DUS CIOCK ....oeiiiiiiiiii i 37
Supervision Module ClOCK .........oociiiiiiiie e 38
Incorrect FPGA version identifier ... 39
Incorrect FPGA project identifier ... 40
GW Comparator faulty during start-up test ..........ccocceeeiiiiiiiinnie e, 41
ADC FAUIY ..o 42
Configuration fAIIUME ...........oeiiiiiiie e 43
Hardware failure counter / PrOCESSOr .........uuviiriiiiieeieeieiiriee e 44
Peak current protection @CiVE..........ccouueiiiiiiiiiieiiiii e 45
Peak current protection pulSe Start ..........ccccviiiiiiiiiieiiie e 46
Number of peak current protection >limit............cccovviierrieereee e, 47
Supervision SWItChing freqUENCY..........eviiiiiiiiiie e 48
Overvoltage level 1 eXCeeded.........cccuviiiiiiiiieeriei e 49
Limit 5 overcurrent phase VL ... 50
Limit 5 overcurrent phase UlL..........cccvviiiiiiiiieenn e 50
Limit 5 overcurrent phase WL.........oooiiiiiiiiiiieeeiees e 50
Limit 5 overvoltage DC DUS.........cciiiiiiiiiiie e 51
Checkback INVB2 L1U FaUItY ........ccccvviiiiiieeiieee e 52
Checkback INVB2 LIL FAUILY ...coveiiiiiiiiiecieiee e 52
Checkback INVB2 L2U FaUIY ........ccccviiiiiiieiiiece e 52
Checkback INVB2 L2L FAUILY ....eveviiiiiiiiiieiee e 52
Checkback INVB2 L3U FaUILY ........ccccvniiiiiiiiiiece e 52
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296 L3D UWSB2: Checkback INVB2 L3L FAUIY ......cooiiiiiiiiiiiiee e 52
297 L3D UWSB2: Checkback chopper D Faulty......... ... 52
Drive system fault code table, part 5 CEN40045-00
300 L3C UWSST: Supervision BUS ClOCK .........uuiiiiiii e 4
301 L3C UWSST: Supervision Module CIOCK ............ooiiiiiiiiiiiieiee e 5
302 L3C UWSST: Incorrect FPGA version identifier ..o 6
303 L3C UWSST: Incorrect FPGA project identifieR ..........coooiiiiiiiiiiiiie e 7
304 L3C UWSST: GW Comparator faulty during start-up test .........cccceeieiiiiiiiiiiiieee e 8
305 L1A UWSST: ADC FAUILY ...ttt ettt ee e e e e e e e e an e eaeeaaaaaeaaeennes 9
306 L3C UWSST: Configuration failure ..o 10
307 L1A UWSST: Hardware failure cCounter / ProCESSON .......cccovuiiiiiriiiiieie et 11
308 L3A UWSST: Peak current proteCtion aCtiVE...........c..ueviiiiiiiiiiniieiiiin i 12
310 L3D UWSST: Number of peak current protection >limit............coccvvviiniiiiiiiniiniieee e, 13
311 L3D UWSST: Supervision switching freQUENCY .........cccuviiiiiiiiiie e 14
314 L3C UWSST: Crowbar is fired without command.............ccceeviiniiiiinii e, 15
316 L3D UWSST: Limit 5 overcurrent phase U...........cooiiiiiiiiiiiiiie e 16
317 L3D UWSST: Limit 5 overcurrent Phase V .........coooiiiiiiie i 16
318 L3D UWSST: Limit 5 overcurrent phase W ... ..o 16
319 L3D UWSST: Limit 5 overvoltage DC DUS..........cooiiiiiiieiie e 17
321 L3D UWSST: Checkback INVST LIU FAUILY .....cooviiiiiiiiiiiiiie e 18
322 L3D UWSST: Checkback INVST LIL FAUItY ......ccooiiiiiieiiiiiiee e 18
323 L3D UWSST: Checkback INVST L2U FaUILY .....ccooiiiiiiiiiiiiiie e 18
324 L3D UWSST: Checkback INVST L2L FAUItY ......cccoiiiiiieiiiiiiee e 18
325 L3D UWSST: Checkback INVST L3U FaUILY .....cooviiiiiiiiiiiiiie e 18
326 L3D UWSST: Checkback INVST L3L FAUItY ......ccooiiiiiieieiiiiie e 18
327 L3C UWSST: Checkback crowbar faulty ..o 19
330 L1A BUS: CAN Communication failUre ...........ooouuiiiiiiiiiie e 20
331 L1A BUS: Serial link communication failure ... 21
332 L1A BUS: Truck iS OVEr 10aded ..........oooiiiiiiiiiiiiie et 22
333 L1B TR: Transient traco iS tHgQEred .........oeeeiiiiiiie it 23
334 L1B TR: Transient traCo iS fUll.........coooiiiiiiii e 24
340 L1A ETM: ADC Failure fOr ETIML.....coiiiiiiiiie ittt 25
341 L1A ETM: ADC Failure fOr ETIM2 ....cooiiiiiiiee ettt 26
342 L1A ETM: ADC Failure fOr ETIM3 ....cociiiiiieiee ettt 27
343 L1A ETM: ADC Failure fOr ETIMA .....ociiiiiie ettt 28
344 L1A MEFA: ADC FAIIUIE ..ottt et et e e e e 29
345 L3C HL: Gate unit power supply A defeCtiVe .......ccoovoi i 30
346 L3C HL: Gate unit power supply B defeCtiVe .......cccoeeviiiiiieieeeeeee e 31
351 L1A DRZ: LIMP MOUE A GCHIVE ..coeitiiiie ettt ettt ettt ettt e e 32
352 L1A DRZ: LIMP MOAE B GCLIVE ......ceiiiiiiiiiiiieiiei ettt e e 33
353 L1A DRZ: LOW DAtErY VOITAGE .....veveeeieeiieeieeiiiite ettt et 34
354 L1B BUS: Engine floor input increasing minimum engine speed...........cccccvrvrieeeeeeenennn. 35
355 L1B DM: Data Store SWIitCh PreSSEA.......cceeiiiiiiiiiiiiieie ittt e 36
356 L1B DM: Diagnosis memory configuration failure ..o 37
357 L1B DM: Diagnosis memory 0CCUPALION > 750 ......c.uiiiiiiiiiiiiiiiiiiie e 38
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384 L1A BEF: K107 Feedback defECHIVE ........ccouiiiiiiiiiiie ettt 59
385 L1A BEF: K109 Feedback defECHIVE .......ccoiiiiiiiiiiiiie ettt 60
386 L1A BEF: K111 Feedback defeCtiVe .........uuiiiiiiiiie et 61
387 L1A BEF: Limp mode Selector defECiVE ........coiiiiiiiiiii e 62
388 L2B BEF: CBL113 THPPEA ..cciitiiiie ettt ettt ettt ettt ee ettt e e e et e e e e enbeeee e e 63
390 L3D IUW: Output current sUPervision INV A ... ... 64
391 L3D IUW: Output current supervision INV B ........cooiiiiiiiiiieie e 65
392 L3B IUW: Precharge SUPEIVISION L .......ccoiiiiiiiiiiieie ittt ettt 66
393 L3B IUW: Precharge SUPEIVISION 2 ........ccuiiiiiiiiiiie ettt ettt e e 67
394 L3A [UW: DC LinK UNAEIVOIBGE .....uvriieiieiieeie ittt 68
395 L2B IUW: Trolley line UNdervOlAgE .......cuviiiiieiieie ettt 69
397 L3B IUW: Field regulator current Setpoint SUPEIVISION ..........ccovevmrriiriieeieene e 70
398 L2B IUW: Field regulator output CUrrent SUPEIVISION .........uevieeieeerinniiiiiieieeieee e e ee s 71
399 L3B IUW: Alternator overcurrent ProteCtioN ...........cceueeviereeeeeerseiiiiriee e e e e 72
Drive system fault code table, part 6 CEN40046-00
400 L2C IUW: Alternator overload WaIMING .............ueireoriieriniie e ee e e s s 3
401 L2B IUW: Alternator overload ProteCtioN............couiiiouiirieiiiirie e e 4
402 L3C IUW: Alternator AC current SENSOT faUIY ........cccvviriiiiiiiieeee e 5
403 L2A IUW: DC Link voltage out of range in Propel.........ccceueieiiieeininiiiiieeeee e 6
404 L3A IUW: DC Link voltage out of range retard...............eevveevieiieeriiniiieiee e 7
405 L3A IUW: DC Link voltage out of range for ST Operation...........ccceeeeerreiirnirieereeeeeene e 8
406 L3B IUW: DC Link cONtroller SUPEIVISION ........cuieiiieiriiiiiiirietieie e et e e e 9
407 L2C IUW: Motor torque Square T SUPEIVISION ......cceerieriurimrieireeeieenees s sririnrnene e eaeen e s nnees 10
408 L2C IUW: Motor current square T SUPEIVISION .......ccoviiiiiiuririeeiiee e eee e eeeee e e 11
409 L1A IUW: DC Link discharge time exceeded liMit...........ccccvveeiiiniiiiiiieeeee e 12

22

358 L1B DM: Diagnosis Mmemory fUll.........coo e 39
359 L1B DM: TESE VENT ...ttt e e e s e ee e e e e e e s e nennes 40
360 L2A EXT: Main blower air flow SUPErvISION ..........c.uuiiiiiiiiiiiea e 41

361 L2A EXT:
362 L1A EXT:
363 L1A EXT:
364 L2A EXT:
365 L1A EXT:
366 L1A EXT:
367 L3A EXT:
368 L1A EXT:
369 L1A EXT:
370 L1A EXT:
372 L1A EXT:
373 L1A EXT:
374 L1A EXT:

375 L3B BEF:
376 L3B BEF:
382 L3B BEF:
383 L3B BEF:

Minimum engine speed SUPEIVISION ...........iiiiiiiiiii o 42
Main blower pressure switch malfunction............cccooooii e, 43
Shift |EVEr SUPEIVISION ...t 44
Engine derate proteCtion aCtiVe...........cuviiiiiiiiiiee e 45
Truck external plug MONITOMING .....ccoooiiiiiiie i 46
Grid dry MOOE ACHIVE .....eeeiiiiiiiiie e e a7
DC Power off mod request (rest SWItCh 0N).........coooiiiiiiiiiiii s 48
Steering encoder defeCtiVe.........ooo i 49
Doppler SENSOr AefECHIVE. ......cooi i 50
AUt [ube coNtrol defECHIVE .........eiiiii e 51
Service brake pressed at high SPEeD ... 52
Service brake on above speed lIMit ..., 53
Anti-roll control MalfunCLiON ...........cooiiiii e 54
CB301 Circuit breaker defeCtive .........coooiiiiii i 55
K303/K304 Contactor defeCiVe ........cooiiiiiiiiiiiiiie e 56
K103 Feedback defeCtiVe ...t 57
K105 Feedback defeCtive ... 58
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410 L2B IUW: Ground fault at positive DC link detected ...........occoiiiiiiiiiieiiieee e, 13
411 L2B IUW: Ground fault at negative DC link detected ............ccccoeiiiiiiieiiiniiieeee e, 14
412 L2B IUW: Ground fault at AC side deteCted............oeeviiiiiiiiiiiiiiee e 15
413 L2B IUW: GroUNd fAUIT .....ccooiiiiiieiiitiie ettt e e 16
414 L3C IUW: Chopper A CUIreNnt SUPEIVISION .....cooiuiiiiiiieie e eeee ettt ee e e e e e eeeeas 17
415 L3C IUW: Chopper B CUrrent SUPEIVISION .......couuiiiiiiiieieeee et ee e e e eeeeas 18
416 L3C IUW: Chopper C CUrrent SUPEIVISION .......ccuvuuiiriiiiieeee ettt es e e e e e 19
417 L3C IUW: Chopper D CUrrent SUPEIVISION .......cuvuieiiiiiiieeee et 20
418 L3D IUW: Output current sUperviSion INV ST ... 21
419 L2A IUW: Vehicle overspeed SUPEIVISION .........c..uuiiiiiiiiiie ittt 22
419 L2A IUW: Vehicle overspeed SUPEIVISION ............uiiiiiiiiiie ittt 22
420 L1A IUW: DC Link voltage Sensor A faulty..........c..oooiiiiiin i 23
421 L1A IUW: DC Link voltage Sensor B faulty............cooiiiiiiiriiiiiieee e 24
422 L3C IUW: ST INVErEr fAIIUIE .....coooiiiiiiii et 25
423 L3B IUW: DC Grid fan Circuit failure..............ooeiiiiiiiiiiiee e 26
424 L2B IUW: Cooling water pressure oOut Of FaNQge.........coovuuiiiiiiiieee e 27
425 L2B IUW: Cooling water level out of range ...........oooiiiiiiie i 28
426 L1A IUW: Water pump motor OVEIrtemMPEratUre ........ccuvvviieiiieeie et 29
427 L1A IUW: Retard lImit SUPEIVISION .......oiiiiiiiiiieiiiiee ettt srbe e 30
428 L1A DRZ: Front wheel A speed SENSOr SUPEIVISION ......cccoiviiiiiiiiiiieeeiiieiie e 31
429 L1A DRZ: Front wheel B speed SENSOr SUPEIVISION ......cccovuiiieiiiiiiieeennieiie e 32
430 L3D DRZ: Motor A speed SENSOT SUPEIVISION .......ciiiiiiiiiiiiiiiie ettt 33
431 L3D DRZ: Motor B speed SENSOr SUPEIVISION .......ciiiiiiiiiiiiiiiie st 34
432 L3C DRZ: Alternator speed SENSOr SUPEIVISION .......coiiuuiiieaiiiiiiieeniiieeee et ee e siieee e e 35
433 L2A DRZ: Motor A maximum sSpeed eXCEEURT .........ccoiniiiiiiiiiiiie e 36
434 L2A DRZ: Motor B maximum speed eXCEEURM .........ccoiiuuiiiaiiiiiiie e iiieee et siieeee e 37
435 L1A DRZ: Alternator maximum speed exceeded..........ccoviuiiiiiriiiiieeeiiie e 38
436 L3A DRZ: Motor A/B rotation iNCOSISTENCY ......ccuvvuiiiiiiiieiie ettt 39
437 L3A DRZ: MOtOr A tOrqUE SUPEIVISION .....ueeiiiiiiiiieee ettt ee ettt e et e et e e sbbeee e e nenes 40
438 L3A DRZ: MoOtOr B tOrquUE SUPEIVISION ....ccceiiiiiiiiiiitieie et et e e 41
439 L3C SIV: Start-up sequence can't pass due to GUPS failure ..., 42
440 L3C SIV: Start-up sequence can't pass due to K103/K105 failure...........cccceeeviiiiiiinnnnnnes 43
441 L3C SIV: Start-up sequence can't pass due to IGBT failure ...........ccccceieiiiiiiiiienee, 44
442 L3C SIV: Start-up sequence can't pass due to CB301 OR K303 failure...........ccccceeeeenen. 45
443 L3C SIV: Start-up sequence can't pass due to crowbar failure............cceeeeveveniinnens 46
447 L1A SIV: Direct trolley engage Sequence SUPEIVISION ......cc.covirrurririerrierieeieeni e 47
448 L1A SIV: Direct trolley disengage sequence SUPEIVISION..........cccvurrerieeiieeieerin e 48

Drive system fault code table, part 7 CEN40047-00
450 L1A TMP: SIBAS® Temperature < Iow lIMit.........coooiiiieiiiiiece e 4
451 L1A TMP: SIBAS® Temperature > warning limit..........cccocceeeeineriiniiiieeceeee e 5
452 L3B TMP: SIBAS® Temperature > shutdown liMit...........cccoooiiiiiiiiiiiiiee e 6
453 L3A TMP: IGBT Module A101 temperature < Iow limit ........c.oooviiiiiiiiiine e, 7
454 L.2C TMP: IGBT Module A101 temperature > APRS limit..........cccviiiiiiiiniininiieeee, 8
455 L3A TMP: IGBT Module A101 temperature > shutdown limit ...........cccceeeeeeininniiiiiiieeen, 9
456 L3A TMP: IGBT Module A102 temperature < Iow limit ...........ooooiiiiiieiieiie e, 10
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457 L2C TMP: IGBT Module A102 temperature > APRS limit...........ooooiiiiiiiinieiiieen, 11
458 L3A TMP: IGBT Module A102 temperature > shutdown limit ..............coooioiiiiiiiiinenennenn. 12
459 L3A TMP: IGBT ModulE A201 temperature < Iow limit ..........cccceeriiiiiiiiiiiir s 13
460 L2C TMP: IGBT Module A201 temperature > APRS limit...........oocoiiiiiiiinieiieen, 14
461 L3A TMP: IGBT Module A201 temperature > shutdown limit ..............coooooiiiiiiiieneneenenn. 15
462 L3A TMP: IGBT Module A202 temperature < [ow lIMit ..........ccccooiiiiiiiiiiiie s 16
463 L2C TMP: IGBT Module A202 temperature > APRS limit...........ooooiiiiiiiniiiniiiee, 17
464 L3A TMP: IGBT Module A202 temperature >shutdown limit .............cccocoiiiiiieiininiines 18
465 L3A TMP: ST Module temperature < [ow limit...........cooiiiiieiiiiiiie e 19
466 L2C TMP: ST Module temperature > warning limit ............cccoooveee e 20
467 L3A TMP: ST Module temperature > shutdown limit...........ccccoviiiiiiiniiiie e, 21
468 L2B TMP: SR Module temperature < oW limMit .........ccoeeiiiiiieeiiiinie e 22
469 L2C TMP: SR Module temperature > warning limit...........ccccocovieeiniiiie e 23
470 L2B TMP: SR Module temperature > shutdown limit ............ccooooieiiiiiieininiee e 24
471 L2C TMP: Wheel motor A stator temperature > APRS limit.........cccoooiiiiiiiiines 25
472 L3A TMP: Wheel motor A stator temperature > shutdown limit ..............cccoocei, 26
473 L2C TMP: Wheel motor B Stator temperature > APRS limit...........ccoooviiiiiiiiiniiiieeeees 27
474 L3A TMP: Wheel motor B stator temperature shutdown limit .............cceeeiinniiiiiniiinnnn, 28
475 L2C TMP: Wheel motor A, DE bearing temperature > warning limit..............ccccoveeeenns 29
476 L3A TMP: Wheel motor A, DE bearing temperature > shutdown limit ...............ccccceeeeenns 30
477 L2C TMP: Wheel motor A NDE bearing temperature > warning limit ..............ccccoovvneeen. 31
478 L3A TMP: Wheel motor A NDE bearing temperature > shutdown limit..............ccccceeee 32
479 L2C TMP: Wheel motor B DE bearing temperature > warning limit.............cccccoeoieeennnns 33
480 L3A TMP: Wheel motor B DE bearing temperature > shutdown limit ..............ccccovvneeen. 34
481 L2C TMP: Wheel motor B NDE bearing temperature > warning limit ..............ccccoovvneeen. 35
482 L3A TMP: Wheel motor B NDE bearing temperature > shutdown limit..............ccccceeee 36
483 L2C TMP: Alternator stator temperature > APRS liMit........coooiiiiiiiiieniniece e, 37
484 L2B TMP: Alternator stator temperature > shutdown lImit ...........coooooeeiiiiiiii e, 38
485 L2C TMP: Alternator bearing temperature > warning limit...........ccccoooveeeniiiie e 39
486 L2B TMP: Alternator bearing temperature > shutdown limit ..............ccooviviiiieiniinniiinnnes 40
487 L1A TMP: Cooling water inlet temperature < [ow Mt ..........cccooeerniniiiiiii s 41
488 L2C TMP: Cooling water inlet temperature > warning limit.............coocoiiiiiiie s 42
489 L2B TMP: Cooling water inlet temperature > shutdown limit ............ccccoeiiiiniiniiiinnen. 43
490 L1A TMP: Cooling water outlet temperature < 1ow limit ..........ccoeeriiniiiiiiiiiiine s 44
491 L2C TMP: Cooling water outlet temperature > warning limit..............cccooviiiineeiienns 45
492 L2B TMP: Cooling water outlet temperature > shutdown limit .............cccceeeeiniiiiniiinnen. 46
493 L1A TMP: Cooling water delta T t00 Nigh..........ouviiiiiiiiii e 47
495 L2C TMP: Inverter cab temperature > warning limit............ccccoeeeinniiiiiii s 48
496 L2B TMP: Inverter cab temperature > shutdown limit............ccccoveeiiei e, 49
497 L2C TMP: Inside cooler outlet temperature > warning limit ............ccccoeeiiennniienen, 50
498 L2B TMP: Inside cooler outlet temperature > shutdown limit.............ccccoeiiieininniiinnns 51
499 L1A TMP: Main blower motor stator temperature > warning limit ...........ccccccceeeeiiriiinnnns 52
500 L1A TMP: Main blower motor stator temperature > shutdown limit.............c.cccvivneenee.n. 53
505 L1A TMP: Wheel motor A rotor temperature > limit ...........cooorririiiiiiieeieee e, 54
506 L1A TMP: Wheel motor B rotor temperature > limit ...........cooovreriiiiiiieeiieeiee e, 55
508 L1A ETM1: Alternator PT100 OPEN CIFCUIL......cciiiiiiiriirieieeeeeees et 56
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510 L1A ETMZ1: Grid blower statoR PT100 0pen CIrCUIL .......coeeiiiiiiiiiiiiiiiie e 56
511 L1A ETM1: Inverter CAB PT100 OPEN CIFCUIL .....eeuieiiiiieaie ettt e e 56
512 L1A ETM1: Ambient PT100 OPEN CIFCUIL .......uuueeiiiiiieiiieae ettt ee e eeeee e 56
513 L1A ETM1: Heater exchanger PT100 OPEN CilCUIt..........ooiiiiuiiiiiiiiiieeee e ee e e 56
514 L1A ETMZ1: Cooling water inlet PT100 OPEN CIFCUIL.......ccoiiiiiieiiiieieae e 56
515 L1A ETM1: Cooling water outlet PT100 OPeN CIrCUIL .....cooviiiiiiiiieieie e 56
516 L1A ETM2: Motor A NDE Bearing PT100 OPEN CIFCUIL..........evveiriiiiieiieiiiie e 57
517 L1A ETM2: Motor A DE Bearing PT100 OPen CirCUIL .........cccuvviiriiiiieiieeriiieee e 57
518 L1A ETM2: Motor B NDE Bearing PT100 OPEN CIFCUIL..........evviiriiiiiieiniiiiie e 57
519 L1A ETM2: Motor B DE Bearing PT100 OPen CirCUIL .........cccuvviiriiiiieiie et 57
520 L1A ETM2: Alternator Bearing PT100 OPEN CirCUIt ........ccoviiiiiiiiiiiiieeee e 57
521 L1A ETM2: Motor A stator PTL100 OPEN CIFCUIL.......c.ivueeiiiriiiiiiie et 57
522 L1A ETM2: Motor B stator PTL100 OPEN CIFCUIL.........iiueiiiiiiiiiiiie ettt 57
523 L1A ETM2: Motor inlet air PT100 OPEN CIFCUIL ......ccoiiueiieiriiiiit e 57
524 L1A ETM3: IGBT Module A101 PT100 OPEN CIFCUIL.......ceiiiiiiieiriiiiie e 58
525 L1A ETM3: IGBT Module A102 PT100 OPEN CIFCUIL.......ceiviiiiiiiriiiiie e 58
526 L1A ETM3: IGBT Module A103 PT100 OPEN CIFCUIL.......cceiiiiiiiiiiiiiiee e 58
527 L1A ETM3: IGBT Module A104 PT100 OPEN CIFCUIL.......ceiiiiiiiiiiaiiiie e 58
528 L1A ETM3: IGBT Module A201 PT100 OPEN CIFCUIL.......ceeviiiiiiiniiiiie e 58
529 L1A ETMS3: IGBT Module A202 PT100 OPEN CIFCUIL.......cceviiiiieiriiiiie e 58
530 L1A ETMS3: IGBT Module A203 PT100 OPEN CIFCUIL.......cceviiiiiiiiiiiiie e 58
531 L1A ETMS3: IGBT Module A204 PT100 OPEN CIFCUIL.......cceiiiiiiiiriiiiiee e 58
532 L1A ETM3: ST Module PT100 OPEN CIFCUIL.......ueeiieiiiiiiieeie ittt 59
533 L1A ETM3: SR Module PT100 OPEN CIFCUIL ....cuviieieeiiiee ettt 59
534 L1A ETM3: Channel 7 PT100 OPEN CIFCUIL....c..uuieieiiiiieiee e siieeee et 59
535 L1A ETM3: Channel 8 PT100 OPEN CIFCUIL.......uuitieiiiiiiieeeisiieeie et 59
536 L1A ETM4: Channel 1 PT100 OPEN CIFCUIL....c.uueiiiiiiiiiie ettt 60
537 L1A ETM4: Channel 2 PT100 OPEN CIFCUIL....c..uuiiieiiiiiiie e 60
538 L1A ETM4: Channel 3 PT100 OPEN CIFCUIL....c..uueiieiiiiieieeersiiiiee et 60
539 L1A ETM4: Channel 4 PT100 OPEN CiFCUIL........uveviiiiieiniiiiiiiiiieie e ee e 60
540 L1A ETM4: Channel 5 PT100 OPEN CIFCUIL........uverieiiieiniiiiiiiiere e 60
541 L1A ETM4: Channel 6 PT100 OPEN CIFCUIL........uveriiiiiiiniiiiiiriieie e 60
542 L1A ETM4: Channel 7 PT100 OPEN CIFCUIL........uvvvieiiiiiniiiaiiiriiee et 60
543 L1A ETM4: Channel 8 PT100 OPEN CIFCUIL.......cuverieiiieiniiiiiiriieieee e e 60
544 L1A ETM4: ST Module PT100 OPEN CIFCUIL......vuerrieeiieieerseeiiiiiieir et e e e 60
544 L1A ETM4: SR Module PT100 OPEN CilCUIL .....ceumviriieieiee e e st 60
550 L3A TMP: Inverter A module temperature < Iow limit...........cccciiiiiiiiiieininee e 61
551 L2C TMP: Inverter A module temperature > APRS limit.........ccocoeiviiiiniiiiniieeeeen 62
552 L3A TMP: Inverter A module temperature > shutdown limit............ccccoeiiiiiiiiiiinenn, 63
552 L3A TMP: Inverter A module temperature > shutdown limit............ccccoeiiiiiiiiienenn, 63
553 L3A TMP: Inverter B module temperature < Iow limit............cccvmiiiiiiiieininnieeeeee e 64
554 L2C TMP: Inverter B module temperature > APRS limit.........ccccoevvieiiniiiiniee e, 65
555 L3A TMP: Inverter B module temperature > shutdown limit...........cccccoeiiiiiiiiiieinenenn, 66
556 L3A TMP: Chopper A module temperature < Iow limit............coooreriiiiiie e 67
557 L2C TMP: Chopper A module temperature > APRS limit ..........coooviiriiiiiiiennn 68
558 L3A TMP: Chopper A module temperature > shutdown limit..........ccccoceeeiiinininnininnn, 69
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559 L3A TMP: Chopper B module temperature < [ow lImit..........cooooiiiiiiii e, 70
560 L2C TMP: Chopper B module temperature > APRS limit ..., 71
561 L3A TMP: Chopper B module temperature > shutdown limit ............ccccccoeeiiiiiiiiiiinnen.n. 72

Electric motor troubleshooting CEN40048-00
(= LU L =V o] [ T PSPPSR 2

Reserve engine oil system CEN40010-00
PUMPING UNIELED SIGNEAIS ....ceieiiiieie ettt 3

50 Disassembly and assembly

General information CEN50027-01
SPECIAI TOOIS ...ttt bbb e e e e e nean e 2

Cab air conditioning CEN50028-00
Replacement of air conditioning SyStem COMPONENES ........ooueiiiiriiiiiiie e 3

Wheels, Spindle and Rear Axle CEN50011-04
General information for tireS and fMS ........eei i 3
Wheel StUA MAINTENANCE .......ooiiiiiie et e ettt e e bbb e e e e st eee e s abbbeee e ns 4
Removal and installation of front Wheel.............oooi e 6
Removal and installation of rear Wheel .............oooiiiiiii e 8
Removal and installation Of tIFeS .........ouiiiiiiii e 10
Removal and installation for front wheel hub and spindle ...........cccccoii e, 13
Disassembly and assembly of front wheel hub and spindle............cccociiiii e, 20
Removal and installation of Wheel MOtor.............ooiiiiiii e 28
Removal and installation of rear axIe ... 32
Removal and installation of anti-sway Dar............coeiii e 35
Removal and installation of PIVOL PIN........uuiiiiii e 37
Pivot eye and Dearing SEIVICE .......cuuiiiiiiee e 38
Removal and installation of eleCtriC MOLOr..........ccociiiiiii e 40
Disassembly and assembly of wheel motor transSmisSion ...........cccevvveviiiiiininiiiie e 41
Disassembly and assembly of oW Speed Carrier ............ouvvviiiiieiiiiiiiee e 59
Disassembly and assembly of high Speed Carrier..........cccooieeiiiiiiie e 64

Brake System CEN50012-02
Removal and installation of brake VaIVe ... 3
Disassembly and assembly of brake Valve ... 4
Removal and installation of dual relay ValVe ... 12
Disassembly and assembly of dual relay ValVe ..........c.cooo oo 13
Removal and installation of brake manifold...............cc.oeeviiiiinii e 15
Disassembly and assembly of brake manifold ..............ccevieiiniiiin 16
Removal and installation of brake aCCumMUIALON ..............cooiiiiiiiiiiiiii e 17
Disassembly and assembly of brake acCumulator ............vviiiiiiiiieiie e 18
Disassembly and assembly of wheel brake ..o 22
Removal and installation of rear brake assembly.............ccvveiiii 37
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Steering System CEN50013-02
Removal and installation of steering control UNit...............oooiiiiiiiie e 3
Disassembly and assembly of steering control UnNit ... 5
Removal and installation of steering COIUMN...........ooiiiiiiii e 10
Removal and installation of steering Wheel .............o e 12
Removal and installation of bleed down manifold ..., 14
Removal and installation of flow amplifier ... 16
Disassembly and assembly of flow amplifier.............c e 16
Removal and installation of steering cylinders and tie rod ...........cccccceeieeiiiiniiiiiiiiiee e, 19
Disassembly and assembly of steering CyliNAers. ... 21
Removal and installation of steering/brake PUMP ........ooooiiiiiiiii e 22
Disassembly and assembly of steering/brake pump ........coooiiiiiiiiiiiii e 25
Removal and installation of steering accumulators...........ccccoeeveiiiieieiie i, 35
Disassembly and assembly of steering accumulators .........ccccoeeeiveiiieiiiiiiiinc e, 36

Suspensions CEN50014-03
Removal and installation of front SUSPENSION ..........iiiiiiiiii e 3
Minor front suspension repairs (lower bearing and Seals) ..........ccueeiiiiiiiiiiniiiiinie e, 10
Major front sSUSPeNnSion rebUIId ........ ..o 11
Removal and installation of rear SUSPENSION ..........euiiiiiiiiiiiii e 14
Disassembly and assembly of rear SUSPENSION ........ccuiiiiiiiiiiiiiii e 17

Hoist Circuit CEN50015-02
Removal and installation of hOISt PUMP ... 3
Disassembly and assembly Of hOISt PUMP .......uuiiiiiiiii e 5
Removal and installation of NOISt VAIVE ............oooiiiiiiii e 13
Disassembly and assembly of hOISt VaIVe..............ueuiiiiii e 14
Overcenter Valve manifold SEIVICE..........ooooiiiiiii i 21
Removal and installation of hoist Pilot VAIVE ...........oeiiiiiiiii e 22
Disassembly and assembly of hoist Pilot VaIVe .........cooooi i 23
Removal and installation of hoiSt CYlINAErS ...........euiiiiiiiiii e 25
Disassembly and assembly of hOiSt CYlINAErS ...........oeuiiiiiiiiiiii e 27

Operators Cab CEN50016-03
Removal and installation of operator Cab ..............o i 3
Removal and installation of Cab dOOF ............uiiiiiiiiie e 7
Disassembly and assembly Of Cab dOOT...........oooiiiiiiiiii e 7
AJUSTMENE OF CAD OOK ... et 14
Removal and installation of side WINdOW glass ..........cooiiuiiiiiiiiiie e 16
Removal and installation of windshield and rear window glass ..........ccccocvviiiiiiiiniiiiienens 18
Removal and installation of windshield Wiper Motor ... 19
Removal and installation of windshield Wiper arm ............cccoooiiiiiiiiiie e 20
Removal and installation of windshield wiper lINKage ..o 21
Removal and installation of Operator SEat...........ccuveii i 22
Removal and installation of PaSENQEr SEAL ..........ccuuiiiiiiiiii e 23
Removal and installation of seat helt .............ooooiiiiiii 24
Removal and installation of seat belts (optional SEAtS) ..........cccuveiiiiiiiiiiiiiie e, 26
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Body and Structures CEN50017-03
Removal and installation of dump Dody ... 3
Removal and installation of BOAY PadS........cooii i 5
Removal and installation of diagonal ladder/hood and grille assembly............ccccoiiiiinn. 8
Removal and installation of right deCK............cooooiiii e 9
Removal and installation of left deck ... 12
Removal and installation of fuel tank.............cooouii i 14
Removal and installation of fuel gauge SENEr ............oooiiiiii e 16
Disassembly and assembly of fuel tank breather............ccooiii e, 17
Removal and installation of hydraulic tank ..............cceeviiiiii e 18

Three phase wheel motor CEN50018-01
LT 01T - | O PP P PP R PPRR 2
[ E=TaTo |11 Lo O PP PP PPV PPR TP 3
Lo} (o PP UPTUPUPUPPPPTPTPTN 6
=T (=TT U o PP UPUR PP 6
MaINTENANCE INTEIVALS ..ot e e e enee s 8
Maintenance work on the installed MOTOr ...........uiiiiiiiii e 8
DISASSEMIDIY ...ttt bbb e 11
MAINTENMANCE WOTK ...ttt ettt n e e ean b e e bt e e e 19
ASSEIMDIY et e e e b a e e n e eas 22
REPAIN WOTK ..ottt e b et e e e bbbt e e e b e e e e bbb e e e b e e e eanneas 48
LISt OF TOOIS ...ttt 52
REPAIN PAS TSt ..ottt et e et e e e bbb e e e eaneas 56

Power module CEN50020-01
Removal and installation of power MOdUIE............coouiiii i 3
Removal and installation of @lternator ... 11
Removal and installation of @NgINE .........coooiiiiiiiii e 16
Removal and installation Of radiator .............cooviiiiiiiii e 17
RePAINNG the FAAIATON .......eeiiiiie it e e n e e ee e 20

Auto lubrication system CEN50029-00
Lubrication SYStemM PrimMPiNg........ooiiiiuririee ettt e e e e s 2
Disassembly and assembly of lUbrication PUMP ......ccuuiiiiiiiiie e 2

Main blower CEN50031-00
Removing the main DIOWET MOTOT..........uuiiiiiiiiie e 2
Disassembling the main BIOWEr MOLOT .........iiiiiiiii i 8
Assembling the Main DIOWET MOTOK .........ciiiiiiiii et 10
Installing the Main DIOWET MOTOT...........uiiiiiiiiie i 13

Retarding grid CEN50032-00
Removing the grid DIOWEr MOTOF ............oviiiiiiiiie e 2
Disassembling the grid DIOWET MOTOK .........euiiiiiiiii e 4
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