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Fault Code A195: Right front hydraulic oil temperature is high ... 33
Fault Code A196: Left rear hydraulic oil temperature is high ..o 34
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Troubleshooting by fault code, Part 3 CEN40050-01
Fault Code A213: Parking brake should have applied but is detected as not having
=T o] o] [1To TP UPUT TR 3
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(=] LT TS o PR 7
Fault Code A215: Brake auto apply valve circuit is defective............ouuvvviiciiiiiiiieeeeeeee 10
Fault Code A216: An open or short to ground has been detected in the parking brake
COMMANG VAIVE CIFCUIL.....etiieee ettt et e e e e e e e e e s s bbb e e e e e eeaaaaaeaeanns 12
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Eo V(700101 (=T PP PRSP 14
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Fault Code A235: Steering accumulator is in the process of being bled down ...................... 22
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Fault Code A242: Fuel gauge within the dash display panel is defective ..........cccccveeeeeeinnnn. 33
Fault Code A243: Engine coolant temperature gauge within the dash display panel is
Lo = =1 11 PR SUOTRSUUR 34
Fault Code A244: Drive system temperature gauge within the dash display panel is
L0 L] (=T o 1= P PP PPPPR PRSP 35
Fault Code A245: Hydraulic oil temperature gauge within the dash display panel is
Lo =y =Tod 1)< PP PP PP PUOTRPPRPN 36
Fault Code A246: Payload meter reports truck overload ...........cccccevviiiiiiiiniiiiee e, 37
Fault Code A247: Low steering pressure warning for display to operator...........ccccceeeeeeeeeennn. 39
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Troubleshooting by fault code, Part 4 CEN40051-00
Fault Code A260: Parking brake failure ... 4
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Fault Code A262: Steering bleed valve circuit open during shutdown ..............c.oooevevvinieennen. 8
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Fault Code A268: Secondary engine shutdown while cranking ..............ccccociiiieiinieininee 16
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Fault Code A271: Shifter NOL IN GEAI ......uuuiiiiiiiieeiee et a e e e 20
Fault Code A272: Brake lock switch power supply is not off when required........................... 22
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PreSSUNE SWILCH CIFCUIL .. uuuuutieiiieis i e e e e et s s s e e e e e e e e e e e e e e e et eeeeeaeeseeaneennnnnnnannanns 24
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Fault Code A281: Brake lock degrade switch is defeCtive ............ovevviiiiiiiiiie e, 36
Fault Code A282: The number of excessive cranking counts and jump starts without
the engine running has Been reaChed......... ..o 42
Fault Code A283: An engine shutdown delay was aborted because the parking brake
{1122 TS 0 =] PP 40
Fault Code A284: An engine shutdown delay was aborted because the secondary
shutdown switch was
o] 01T £ (=T o [P PP P TP PPPUPRPPP 46
Fault Code A285: The parking brake was not set when the keyswitch was turned off ........... 44
Fault Code A286: A fault was detected in the shutdown delay relay Circuit...............ccccunnnene 46
Fault Code A292: The shutdown delay relay has remained on after the latched
KEYSWILCN CIFCUIL IS OFf......eeiiiiieeie e 48

Troubleshooting by fault code, Part 5 CEN40052-00
Fault Code A303: Shifter iS defeCHIVE .........ciiii e 4
Fault Code A304: Auto lube grease level fault..............coooiiiiiiiiiiiii e 6
Fault Code A305: Auto lube circuit is defeCtiVe.............uviiiiiiiiiiii e 8
Fault Code A309: No brakes applied wWhen eXpected ............cooviiiiiiiiiiiiiiiieeee e 10
Fault Code A310: LOW fUEI WAINING ....cvviiiiiiiiiie ettt 12
Fault Code A311: Brake lock switch is on when it should notbe.............ccccos 14
Fault Code A312: DCDC converter 12 volt circuit sensing is producing low readings............ 16
Fault Code A313: DCDC converter 12 volt circuit sensing is producing high readings .......... 17
Fault Code A315: DCDC converter 12 VoIt CirCUIt IS IOW ..........eeeeiiiiiiiiiiiiiiiiieceeee e 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 ..............eiiiiiiiiiiiiiiiiiiiineen, 24
Fault Code A328: Drive System NOt POWETE UP........eeeieiiiirriieeeiiiiieeeeaiiieeeeesteeee e e ssrneeee e 25
Fault Code A350: Overload 0n OULPUL 1B .........coeiiiiiiiiiiiiiiiiiee et 26
Fault Code A351: Overload 0n OUIPUL 1E ......coooiiiiiiiiiiiiiieeit et e e 28
Fault Code A352: Overload 0n OULPUL LH ........ooeiiiiiiiiiiiiiiiiiiiee e 30
Fault Code A353: Overload 0N OULPUL LJ........uuiiiiiiiiiiiee ettt e et ee e 31
Fault Code A354: Overload 0n OULPUL 1K .....oooiiiiiiiiiiiiiiieeee e 32
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Fault Code A355: Overload on OULPUL LL........coooiiiiiiiiiiiiiieeee e 33
Fault Code A356: Overload 0n OULPUL LM . ....eeiiiiiii s e e e e e e e e e aeaeaeaees 34
Fault Code A357: Overload on OULPUL LN ....coooiiiiiiiee et 35
Fault Code A358: Overload on OUIPUL 1P ......cooiiiiiiieeeee e 36
Fault Code A359: Overload on OULPUL IR ...ouueeiiiii i e e e e e e e e 37
Fault Code A360: Overload 0N OUIPUL 1S ........oiiiiiiiiiiie et 38
Fault Code A361: Overload on OULPUL LT ......ccoiiiiiiiiiiiiieiir e e e e e e e e e e e e e s aeee e e 40
Fault Code A362: Overload on OULPUL LU ......ooooiiiiiiiiiiieiieccee e 42
Fault Code A363: Overload 0N OUIPUL LX ......ueiiieiiiiiiiie et 43
Fault Code A364: Overload 0N OUIPUL LY ..oueeiiiiiiii e e e e e e e e e e e naeenaeaees 44
Fault Code A365: Overload 0N OULPUL 1Z........cooiiiiiiiiiiiieiiieeee et 45

Drive system fault code table, Part 1 CEN40041-01
SUMMIAIY ..ttt e et e e et e et e e e e e e ee bt e e e e e e taa e s e e e e e bt s e e e e e e ta s e e e eeebanseeeeesanbbnnannaaes 3
EVENT CLASSIFICATION ...eiiiiiiiiiiee ettt e s ettt e e sstiaaea e s sstaeeaesasttaeeesassaeeaesanssseeesssssaeeesassneeas 4
1 L3C SYS: Time slice overflow CPU T .....oocuuiiiiiiiiiiiie e 6
2 L3C SYS: Time slice OVeIfloOW CPU T2 .....uuiiiiiiiiiieeii ittt 6
3 L3C SYS: Time slice overflow CPU T3 ... it 6
4 L3C SYS: Time slice oVerflow CPU T4 .....oooiiiiiiiie ettt 6
5 L3C SYS: Time slice oVerflow CPU T5 ......uuiiiiiiiiiiiiiiiii et 6
6 L3C SYS: Time slice oVeIfloW CPU T6 .......euiiiiiiiiiiiiiiiiiiee et e e 6
7 L3C SYS: Time slice oVErflow CPU T7 ....ooiiiiiiiieiiiee et 6
8 L3C SYS: Time slice oVerflow CPU T8 .......ueiiiiiiiiiiiiiiiiitiee et 6
10 L2A SYS: Pulse inhibit/asa inhibit PSU—ONLINE ..........cccooiiiiiiiiiiieeee e 7
11 L3D SYS: Pulse inhibit/asa inhibit PSU—=Sart-Up .........cccccceveeiiiiiiiiiiiiiieeeee e ecsiinnneeee e 8
12 L1A SYS: SIBAS® DIOWET fAUIL ....ceeiieiiiiieiiiiiiie et bee e ee e e e 9
13 L1B SYS: Undervoltage in SIBAS® battery for BRAM ........cocccuiiiiiiiiiieiiiieee e 10
14 L3C SYS: SIBAS® power supply failure 24V for pulse amplifier.........c.ccccccovviiiiiiiennnnnnnn. 11
15 L3C SYS: SIBAS® power supply failure +5V ... 12
16 L3C SYS: SIBAS® power supply failure +15V .........ccooiiiiiiiiiicrss e 13
17 L3C SYS: SIBAS® power supply failure —15V .........ccooiiiiiiiiiiiee e 14
18 L3C SYS: SIBAS® power supply failure +24V .........cueeeieiieeiii e e e 15
19 L3C SYS: SIBAS® power supply failure —24V ...........ooiiiiiiiiiiieeeeeeee e 16
21 L3C SYS: FPGA clock missing fOr PSU .......ccooiiiiiiiiiiii e 18
22 L3C SYS: Pulse inhibit by reset in PSU from CPU ..........ocvvviiieiiiiiiiiciiieeeee e 19
24 L3C SYS: General protection error (GLO) ....c..eeeeiieiiieiieeee e 20
S R T O S S 1] = L o] oL PR 21
26 L1B SYS: Permanent inhibit fault @CtiVe............oooiiiiiiiiii e 22
27 L1B SYS: Regular inhibit fault aCtiVe.............cooiiiiiiiie e 23
28 L1A SYS: GW Test stopped by A/D converter faulty.........cccccvveeeeiiiicciiiiiiieeeee e 24
30 L3C DSP A: Initialization fault detected by DSP ...........vuiiiiiiiiiiii e 25
31 L3C DSP A: SW-WatChUOG ......ueiiiiiiiiiiiie ettt e e s e e e s ananaeee s 26
32 L3C DSP A: Initialization fault detected by CPU .........cccvviiiiiiieiee e 27
33 L1B DSP A: SW-Traco trgQEIred .......uuuuiiiiiiei i e e e ee e eeee ettt s s s s s e e e e e e e e e aeaaaeeeaeeeesarnnes 28
34 L1B DSP A: SW-TFACO fUll..cceiiieiee et e e e e e 29
35 L3C DSP A: Time Slice OVErfIOW TL ...coooiiiiiiieiiiiiiee et 30
36 L3C DSP A: Time Slice OVErflIOW T2 .....oooiiiiiiiiiiiiieeeee et 30
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37 L3C DSP A: Time slice oVerflow T3 .......ooiiiiieieie e 30
38 L3C DSP A: Time Slice OVEIfIOW T4 .......vriiiiiiieeiee et 30
39 L1A DSP A: Communication HSCX data from DSP B MiSSING ....cccevvieeiiiiiiiiiiiiiiiieeeeeeennn 31
40 L1A DSP A: Communication HSCX data from DSP T MiSSING .....cvvvvviiiiiieeeeeeiieiiiininnene, 32
41 L3C DSP A: Current offset during pulSe BIOCK ..........cccooeeiiiiiiiiiiiers e 33
42 L3C DSP A: Current offset during no pulse bIOCK ...........cooviiiiiiiiiiiieie e, 34
43 L3A DSP A: OVErCUITeNt FAUIL .....eviiiiee e 35
44 1.3C DSP A: Current transducer defective phase U.........cccciiiiiiiiiieieee e 36
45 L3C DSP A: Current transducer defective phase W ... 37
48 L1A DSP A: Modulation Software fault............ccocvveiiiiiiiiie e 38
49 L3A DSP A: Active current controller at limit............ccccooeiiiiiiiiiiiiiiee e 39
Drive system fault code table, Part 2 CEN40042-00
50 L3A DSP A: Active current reference at limit ..........ccooovveeieiiie e 3
51 L1A DSP A: Braking chopper controller at limit.............occcuuiiiiiiiiiiiiieeeeeee e 4
52 L3C DSP A: Phase unbalance t00 [arge .........uuvviieeeiiiii i e e 5
53 L3A DSP A: Pulse block by DSP SOftWare ..........cuuvvviiiiiiiiiiiiii e 6
54 L3C DSP A: U/F Card defeCliVe .......cooi ittt 7
55 L3C DSP A: Difference in current of phase U over limit..........cccccovvvviieee e, 8
56 L3C DSP A: Difference in current of phase W over limit...........ccooovvviiiiiiiiii e, 9
60 L3C DSP B: Initialization fault detected DY DSP ..........ooooiiiiiiiiiiiii e 10
61 L3C DSP B: SW-WaCNAOG ... e veieiiieeriiiie ettt 11
62 L3C DSP B: Initialization fault detected by CPU ........cccoeiiiiiiiiiiii 12
63 L1B DSP B: SW-TIacCo trigQEIEd........eeiiiiiiiiiieiiiiiiie ettt ettt e 13
64 L1B DSP B: SW-TFac0 fUll .....ooiiiieiie et 14
65 L3C DSP B: Time slice oVerflow TL ...ttt 15
66 L3C DSP B: Time slice OVErfloW T2 ..ot 15
67 L3C DSP B: Time slice oVErflow T3 ..o 15
68 L3C DSP B: Time slice oVerflow T4 ...t 15
69 L1A DSP B: Communication HSCX data from DSP A MiSSING........cueveeiiiiiiiieiiiiieee e 16
70 L1A DSP B: Communication HSCX data from DSP T miSSiNg ......cccevvvvvviviiiiiiiiiiiieieeeeeen, 17
71 L3C DSP B: Current offset during pulse BIOCK ... 18
72 L3C DSP B: Current offset during no pulse bIOCK ............occcuiiiiiiiiiiiiee e, 19
73 L3A DSP B: OVEIrCUITENE FAUIT ......eeeiieee e 20
74 L3C DSP B: Current transducer defective phase V ... 21
75 L3C DSP B: Current transducer defective phase W ..o 22
78 L1A DSP B: Modulation software fault ... 23
79 L3A DSP B: Active current controller at limit............ooooiiiiiiiiiiie e 24
80 L3A DSP B: Active current reference at limit ...........cccceeeeeiiiiiiiiiiiiiceece e 25
81 L1A DSP B: Braking chopper controller at limit.............cccuuviiiiiiiiiii e 26
82 L3C DSP B: Phase unbalance t00 1arge ...........uviiiiiiiiiieiiiiee e 27
83 L3A DSP B: Pulse block by DSP SOftWAre ..........ccoiiiiiiiieiiiiiie e 28
84 L3C DSP B: U/F Card defeCliVe ......ccooi ittt 29
85 L3C DSP B: Difference in current of phase V over limit...........ccccooiiiiiiniiieecee 30
86 L3C DSP B: Difference in current of phase W over limit...........cccoooiiiiiniiiinineeee 31
90 L3C DSP T: Initialization fault detected BY DSP .........ccoooiiiiiiiie e 32
91 L3C DSP T: SW-WALCNAOGY ....eiieiiiiiiiie ittt et et 33
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92 L3C DSP T: Initialization fault detected by CPU...........cccvviviiiiie e 34
O3 L1B DSP T: SW-Traco trHQQEIre......uuueiieieii e e e e eeeee ettt s s e e e e e e e e e e e e ee e aaan s 35
94 L1IB DSP T: SW-Traco fUll ...t a e e e e 36
95 L3C DSP T: Time Slice OVErfIOW TL......ooiiiiiiiiie et 37
96 L3C DSP T: TiMe SliCE OVEITIOW T2 ....eeeiiiiiiiieie ittt e 37
97 L3C DSP T: Time Slice OVEIfIOW T3 ....ueiiiiiiiiiiee et e e e e e e 37
98 L3C DSP T: Time Slice OVEIfIOW T4 .....ooiiiiiieiiee ettt 37
99 L1A DSP T: Communication HSCX data from DSP A MIiSSING.........uuuvviiiiiiiieeninniiiiiieiee 38
Drive system fault code table, Part 3 CEN40043-00
100 L1A DSP T: Communication HSCX data from DSP B MiSSiNg.........cccvvvviviiiiiiiiiiiiiieeeeeennens 3
101 L3C DSP T: Current offset during pulse blOCK ..., 4
102 L3C DSP T: Current offset during no pulse blocK............ccueiiiiiiii e, 5
103 L3A DSP T: OVercurrent fault.............occveeiiiiiiiieciieee e 6
104 L3C DSP T: Current transducer defective phase U...........ccuuuiiiiiiiiiiiiiiiieiieeeceee e 7
105 L3C DSP T: Current transducer defective phase V........cccccviiiiiiiiieci e 8
106 L3C DSP T: Current transducer defective phase Wi........ocooo oo 9
107 L3C DSP T: Sum of output current Not equal ZEro .........coooviiiiiiiiiiiiiiiieeee e 10
108 L1A DSP T: Modulation software fault............cccocviiiiieiiiece e 11
109 L1A DSP T: Voltage controller at limit...............uuuuiiiiiiiieieee e 12
112 L3C DSP T: Phase unbalance t00 [arge ...........uvviiiiiiiiieiii et 13
113 L3A DSP T: Pulse block by DSP SOftWAIE .......ccviiiiieeeiie ittt ee e 14
114 L3C DSP T: U/F Card defeCliVe .......ccooiiiiieeii et 15
117 L3C DSP T: Crowbar fired BY DSP T ......ouiiiiiiiiiiiee et 16
119 L1C DSP T: Voltage transducer U34 NOt OK .....ccceeeeeeiiiiiiiiiiiiiir e ce e e sssiivnvne e e e e e e 17
120 L3C 10: SUPEIVISION DUS CIOCK ....cceiiieiiiiiiiiiteeie et 18
121 L3C 10: SUPErVISION 1/O CIOCK .......ueiiiiiiiiiiiee it 19
122 L3C 10: Incorrect FPGA version identifier ... 20
123 L3C 10: Incorrect FPGA application version identifier............cccccoeiiiniiiiiiiiiiieieeeeeeeen 21
124 L3C 10: Incorrect module version identifier ... 22
125 L3C/L1A 10: AD COoNVErter fAUILY ...ccvveeeeiiieiiee e e e e e e e e e e e e e e e e e e eeanaees 23
126 L3C 10: GW Comparator faulty during Start-up teSt ..........oooiiiiiiiiiiiiieeeeeiieeeeee e 24
127 L3C 10: Test voltage NOt @UAI ZETO ........coeiiiiiiiiieiiiiee et 25
128 L1A 10O: SIBAS® Temperature out Of range..........ccooiiiiiiiiiiiier e 26
129 L3C 10: Incorrect EBIN card identifier ..............eeeiiiiiiiiiaiiiieee e 27
130 L3C 10: Front plug MONITOMING .......veeeieiiiieieee ittt st bbae e e e e 28
131 L3C 10: CPU Watchdog trQEred .........uuuveeiiiiieie i ee e e eeeeeee ettt s e s e e e e e e e aaaaaaaeaens 29
132 L3C 10: DSP A Watchdog triggereD .........cccoiiiiiiaiiiiiiiee et 30
133 L3C 10: DSP B Watchdog triggered..........coooiiiiiieiiiiieie et 31
135 L3C 10: CPU RESEL tHYQEIEU.....eceeeeirieiiiiiiiiie e e e e e e et e s e e e e e e e e e aeaaaeaeaeaees 33
138 L1B 1O: CPU Traco trgQEIed ........ueeiieiiiiiiiee ittt s et e e e e 34
146 L3A 10: PUlSE DIOCK frOM 1/O . ..ueeiieiiieee ettt e e e e e e e e e e e e es 35
150 L3A 10: DC link voltage A level 1 @XCeeeM.......c.ouiiiiiiiiiiiiiiiieieie e 36
151 L3A IO: DC link voltage B level 1 eXceeded..........coocuuiiiiiiiiiiieiiiiece e 37
152 L3C 1O: Trolley liN€ OVEIVOIAGE .....cccoiireiiee ittt e 38
154 L3B 1O: Trolley IN@ OVEICUITENT........eiiiiiieieeeiiei ittt e e e e e e e e eeee s 39
155 L2B IO: Trolley line current transducer faulty .............ccoieiiiiiiieiii e 40
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202 L3D UWSA1

: Checkback INVAL LIL faulty ...cccooeiiiiieieeeee e 4
203 L3D UWSAL:
204 L3D UWSAL:
205 L3D UWSAL:
206 L3D UWSAL:
207 L3D UWSAL:
210 L3C UWSBI:
211 L3C UWSB1:
212 L3C UWSBL1.:
213 L3C UWSBI:
214 L.3C UWSBL:
215 L1A UWSBL1:
216 L3C UWSBI:
217 L1A UWSB1:
218 L3A UWSBL1.:
219 L3D UWSBL:
220 L3D UWSBL1.:
221 L3D UWSBL1.:
223 L1A UWSBL1.:
226 L3D UWSBL1.:
227 L3D UWSBL1.:
228 L.3D UWSBL.:
229 L3D UWSBL1.:

Checkback INVAL L2U fAUILY ......ccciiiiiiiiiiiiiiieieeet e 4
Checkback INVAL L2L fAUIY .....ooiiiiiiiiiieiiiiicee e 4
Checkback INVAL L3U faUlty.......cccooeeeeiiiiieeeeeeeeeers e e e ee e 4
Checkback INVAL L3L fAUILY ......ooeiiiieaiiiiiieeeeeeee e 4
Checkback chopper A faUILY ..........occueiiiiiiiii e 4
SUPErVISION BUS CIOCK .......ccoi e 5
Supervision MOdUIe ClOCK ..........ciiiiiiiiii e 6
Incorrect FPGA version identifier...........ccoiiiie e 7
Incorrect FPGA project identifier........ceeiiiiiiiiic e 8
GW Comparator faulty during start-up test ... 9
ADC FAUIY ..t 10
Configuration failure...............oooiiiiiiic e 11
Hardware failure counter / ProCESSON .......c.coviiiiiieiiiiiiie et 12
Peak current proteCtion aCtiVe ...........ccueeveiiiiiiiie i 13
Peak current protection pulSe Start..............eeeeeiiiiieiniiiiiieee e 14
Number of peak current protection >limit.............ccccovviieiiiiiiiiiiieeee 15
Supervision sWitching freQUENCY .........evviiiiiiiiiiii e 16
Overvoltage level 1 eXCeeded.........ccoviiiiiiiiiiiiiiiiie e 17
Limit 5 OVercurrent PRAse V.......ooouveiiiiiiiiieee et 18
Limit 5 overcurrent phase U.........ccueiiiiiiiiiiieiiiieece et 18
Limit 5 overcurrent phase W .........ooo i 18
Limit 5 overvoltage DC DUS........coiiiiiiiiiiiiieee e 19
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156 L2B IO: Trolley line voltage transducer faulty...........cocccciiiiiiiiiieeee e 41
160 L3A 10: Throttle pedal out Of ranNge...........oooveiiiiiiiieee e 42
161 L3A IO: Retard pedal Ut Of FANJE .....coooiiieeeeee e 43
162 L1A IO: Cruise speed control module out of range ..........ccccvvveieiiieeee e 44
180 L3C UWSAL: Supervision bus CIOCK ............ueuiiiiiiiiiiie e 45
181 L3C UWSAL: Supervision MOdule ClOCK ...........coiiiiiiiiiiiiiiiiiie e 46
182 L3C UWSAL: Incorrect FPGA version identifier..........ccoveiiiiiiiiinisiiiiece e 47
183 L3C UWSAL: Incorrect FPGA project identifier..........cccueuiiiiieiiiiii e 48
184 L3C UWSA1: GW Comparator faulty during start-up teSt..........cceeviiiiieiiiniiiiee e 49
185 L1IA UWSAL: ADC FAUILY....ccciiiiiiiiieiiiiiiee ettt et e e e e 50
186 L3C UWSAL: Configuration failure.............uuueiiiiiiii e 51
187 L1A UWSAL: Hardware failure COUNter / PrOCESSON .......ouvveiiieiiiiiiie et 52
188 L3A UWSAL: Peak current protection actiVe .............eueeeiiiiiiiiieieee e 53
189 L3D UWSAL: Peak current protection pulSe Start..............eceeieeeaiiiininiiiiiiiiiieeeeeeeee e e 54
190 L3D UWSAL: Number of peak current protection >limit..........cccccccvvveeenniiiiniciiiiniieeeeeeeenn, 55
191 L3D UWSAL: Supervision switching freQUENCY .......cccoeveiiiiiiiiiiiiiieeeeeeeeeeeeeevv e 56
193 L1A UWSAL: Overvoltage level 1 eXCeeded. ... ...t 57
196 L3D UWSAL: Limit 5 overcurrent pPhase U...........ooociiiiiiiiiiiiiee st eer e e e e e 58
197 L3D UWSAL: Limit 5 overcurrent PRase V.......ooooeeeeiiiiiiiiiiiiiie e 58
198 L3D UWSAL: Limit 5 overcurrent phase Wi.........c.eeeiiiiiiiieeeiiiiieeee st 58
199 L3D UWSAL: Limit 5 overvoltage DC DUS..........cooiiiiiiiiiieiiice e e e 59

Drive system fault code table, Part 4 CEN40044-00
201 L3D UWSAL: Checkback INVAL LIU faUILY......cccoiuiiiiiiieiiie et 4
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231 L3D UWSBL1:
232 L3D UWSB1:
233 L3D UWSB1:
234 L3D UWSB1:
235 L3D UWSB1:
236 L3D UWSBL1:
237 L3D UWSB1:
240 L3C UWSAZ2:
241 L.3C UWSA2:
242 L3C UWSAZ2:
243 L3C UWSAZ2:
244 1.3C UWSA2:
245 L1A UWSAZ2:
246 L3C UWSAZ2:
247 L1A UWSA2:
248 L3A UWSAZ2:
249 L3D UWSAZ2:
250 L3D UWSAZ2:
251 L3D UWSAZ2:
253 L1A UWSAZ2:
256 L3D UWSAZ2:
257 L3D UWSAZ2:
258 L3D UWSA2:
259 L3D UWSAZ2:
261 L3D UWSAZ2:
262 L3D UWSA2:
263 L3D UWSAZ2:
264 L3D UWSAZ2:
265 L3D UWSA2:
266 L3D UWSAZ2:

267 L3D UWSAZ2

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:

Checkback INVB1 L1U Faulty ........cccvvieiiiiiiieee e e 20
Checkback INVBL L1L Faulty ..........coovviiiiiiiiiiiiiiis i 20
Checkback INVB1 L2U Faulty ..........c.ceueiiiiiiiiiiaiiiiiiiieeeec e 20
Checkback INVB1 L2L Faulty ........c.cvvviiiiiieeee e 20
Checkback INVB1 L3U FaUlty ........c.covviviiiiiiiiiiiiiiie e 20
Checkback INVBL L3L FAUILY .......oeiiiiiiiiieeiiiieee e 20
Checkback chopper B Faulty .........ccuvviiiiieiee e 20
SUPErVISION DUS ClOCK .....ccviiiiiiiiiiiie e 21
Supervision MOAUIE ClOCK ..........oiiiiiiiiiiiiiie e 22
Incorrect FPGA version identifier...........cccooovvviiiiiiee e 23
Incorrect FPGA project identifier ... 24
GW Comparator faulty during start-up test ..........occveeeeiiiiieeiirieee e, 25
ADC FAUIY ...t 26
Configuration fAIUE .........cooiii i 27
Hardware failure COUNter / PrOCESSOr .......uuvieivieeeeeeieiecciitieeeee e e e e e e e e e e 28
Peak current protection active............ccceceeeeeiiiiiieeeeee 29
Peak current protection pulSe Start ... 30
Number of peak current protection >limit...........ccccccvevveeeeee i, 31
Supervision switching freqUENCY.........uuvviiiiiiiie e 32
Overvoltage level 1 exceeded.........coouiiiiiiiiiiiiee e 33
Limit 5 overcurrent phase Ul..........ccccciiiiiiiiiie e e e e e e 34
Limit 5 overcurrent phase V1 ... 34
Limit 5 overcurrent phase WL ..o 34
Limit 5 overvoltage DC BUS........c.cuvviiiiiiiiie e 35
Checkback INVA2 L1U faulty .........ocoouiiiiiiiiiieieeee et 36
Checkback INVA2 L1L fAUILY ...ccooiiiiiieiiiieeeeeieee e 36
Checkback INVA2 L2U faUlty ........cevevuieiiiiiiiie e 36
Checkback INVA2 L2L faUItY .........oooiiiiiiiiiiiiieeee e 36
Checkback INVA2 L3U faUlty .........cccooiiiiiiiiiiiieeiiee e 36
Checkback INVA2 L3L faUlty ........ceeiiieieieieeeeeeeeeeeeeeeeeeeeev e 36
: Checkback chopper C faulty ... 36
SUPEIVISION BUS CIOCK ... 37
Supervision Module CIOCK ...........uuiiiiieie e 38
Incorrect FPGA version identifier ... 39
Incorrect FPGA project identifier...........ovoiiiiiiiiiiiie e 40
GW Comparator faulty during start-up test ........cccceeeeveieeeiiiiiiiiieeeeiie, 41
ADC FAUILY ..ottt 42
Configuration fAIlUME ............eoiiiii e 43
Hardware failure CoOUNter / PrOCESSOF .......uuueeiiiiiieeiii ittt 44
Peak current protection aCtiVe.............eeveiiiiiiiieiiiiiiie e 45
Peak current protection pulSe Start ..........cccoocceeeeiiiiiiiie e 46
Number of peak current protection >limit............cccccciiiiiiiiiieeee. 47
Supervision SWitching frEQUENCY .........ocuiviiiiiiiee e 48
Overvoltage level 1 eXceeded.........ooviuiiiiiiiiiiiiii e 49
Limit 5 overcurrent phase V1 ... 50
Limit 5 overcurrent phase UL..........ccooiiiiiiiiiiiiiieciiecee e 50
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288 L3D UWSB2: Limit 5 overcurrent phase Wl.........ccooiiiiiiiiiiiieeieieieee e esssesinveeeeeenaeee e 50
289 L3D UWSB2: Limit 5 overvoltage DC DUS..........uvvviiiiiiiiiie e 51
291 L3D UWSB2: Checkback INVB2 L1U FaUILY ......ucviiiiiiiiiee i 52
292 L3D UWSB2: Checkback INVB2 L1L FAUILY ........cccoiiiiiiieiiiiiiie e 52
293 L3D UWSB2: Checkback INVB2 L2U FaUILY .......ceiiiiiiiiieeiiiiiiie st 52
294 L.3D UWSB2: Checkback INVB2 L2L FaUIY .......ccciiuiiiiiiie et 52
295 L3D UWSB2: Checkback INVB2 L3U FAUILY .......ceiiiiiiiiieiiiiiiiie e 52
296 L3D UWSB2: Checkback INVB2 L3L FaUILY ........cccoiiiiiiieeiiiiiiie s 52
297 L3D UWSB2: Checkback chopper D FaUItY..........ccueviiiiiiiiiieieeee e 52
Drive system fault code table, Part 5 CEN40045-00
300 L3C UWSST: Supervision BUS CIOCK ... 4
301 L3C UWSST: Supervision MOdule CIOCK .............eiiiiiiiiiieiiiicc e 5
302 L3C UWSST: Incorrect FPGA version identifier ... 6
303 L3C UWSST: Incorrect FPGA project identifieR ..o 7
304 L3C UWSST: GW Comparator faulty during start-up test .........ccccccevveeeeeeiiiiiciiiiieieeeeeeeenn 8
305 LIA UWSST: ADC FAUILY ....evviiieiiiiiiie sttt ettt e s st e e s s sniba e e s e nnsbneee e s annes 9
306 L3C UWSST: Configuration failure ..o 10
307 L1A UWSST: Hardware failure COUNtEr / PrOCESSO .....cccuvvvriiiiiiiieeeeeeeesssesireieeeneeeaaaeeens 11
308 L3A UWSST: Peak current protection actiVe............cccoeeiiiiiiiiiieieees e 12
310 L3D UWSST: Number of peak current protection >limit............ccoccoveveeiniiiiiieniniiineenee 13
311 L3D UWSST: Supervision switching freQUENCY ...........oooiiiiiiiiiiiiccee e 14
314 L3C UWSST: Crowbar is fired without command...............cccccciiiiiiiiiiiiiiiiiee e, 15
316 L3D UWSST: Limit 5 overcurrent Phase U..........coociiiiiiiiiiiie e e 16
317 L3D UWSST: Limit 5 overcurrent Phase V .......ccoooiiiiiiiiiiiieiee e a e 16
318 L3D UWSST: Limit 5 overcurrent phase W ...t 16
319 L3D UWSST: Limit 5 overvoltage DC DUS .........ccoiiiiiiieiiiiiiie e 17
321 L3D UWSST: Checkback INVST LIU FAUILY .....uueviiiiiiiiiee it 18
322 L3D UWSST: Checkback INVST LIL FAUILY .......ccuiiiiiiiiiee i 18
323 L3D UWSST: Checkback INVST L2U FAUILY .......coiiiiiiiiiiiiiiiiie e 18
324 L3D UWSST: Checkback INVST L2L FAUILY ........ccoiiiiiiiieiiiiiiiie e 18
325 L3D UWSST: Checkback INVST L3U FaUILY .....uuvviiiiiiiiiee e 18
326 L3D UWSST: Checkback INVST L3L FAUILY ........ccooiiiiiiiiiiiiiiie e 18
327 L3C UWSST: Checkback crowbar faulty ............cccccoeeeiiiiiiiiiess e 19
330 L1A BUS: CAN Communication failure ...........c.uuueiiiiiiiaai e 20
331 L1A BUS: Serial link communication failure ...........ccccceeeieiioiiiiiiieeee e 21
332 L1IA BUS: Truck iS OVer [0aded ..........coooiiiiiiiiiiiiieieee e 22
333 L1B TR: Transient traco iS trgQEred ..........cooiuuiiieiiiiiiiiee ittt 23
334 L1B TR: Transient traco iS fUll...........coeeiirioiiiiiiiiiiiee e 24
340 L1A ETM: ADC Failure fOr ETIML .....ccoiiiiiiie ettt e st e sinee e e 25
341 L1IA ETM: ADC Failure for ETIM2 ....ccicii ittt et et a e e etaae e e e 26
342 L1A ETM: ADC Failure for ETM3B....cceiiiii ettt e e et esseete e e e e e e e e s e e snnnnnannaneeeees 27
343 L1IA ETM: ADC Failure fOr ETIMZ .....ccoiiiiiiie ettt ettt e e saae e e 28
344 L1A MEFA: ADC FAIIUIE ...ttt e e e e e e e e e eeeeas 29
345 L3C HL: Gate unit power supply A defeCtiVe ........ccueeiiiiiiiiii e 30
346 L3C HL: Gate unit power supply B defeCtiVe ..........coooiiiiiiiiiiiiiiee e 31
351 L1A DRZ: LIMP MOOE A GCHVE ..coeeeeeeieiiieciiiteeee et et e e e e e e e e st aeeee e e e e e 32
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352 L1A DRZ: LIMP MOAE B GCHVE .....ueeeeiiiiiieiiieiee e ettt e e e e e e s s s s e e e e e e ae e e s e e annnnnns 33
353 L1A DRZ: LOW Dattery VOIAQE ......cooieiiiee e s s e e e e e e e e e e e e e e e eananannas 34
354 L1B BUS: Engine floor input increasing minimum engine speed ..........ccccccveeeeeeniinninnnnes 35
355 L1B DM: Data Store SWIitCh preSSEA .........uuuiiiiiiiiiieei i r e e e e e 36
356 L1B DM: Diagnosis memory configuration failure ...........ccccovrrviiiiiiiiiiiis e, 37
357 L1B DM: Diagnosis memory OCCUPALION > 7590 ........cicuriieeeiiiiiieeeiiiiieee e niiieee e sniineeee s 38
358 L1B DM: Diagnosis MemMOrY fUll..........cceeeiiiiiiiiiiiiieecice e e e e e e e 39
359 L1B DIM: TESE BVENT.....eiiiiiiiitiiie ettt ettt ettt s et et e e sib e e s s be e e sbneesbbe e e saneeennnes 40
360 L2A EXT: Main blower air flow SUPEIVISION ..........coiiiiiiiiiiiiiieeeee e 41
361 L2A EXT: Minimum engine Speed SUPEIVISION ......ccciiiveeeeeieieeeeeeeieieiiiiesssseeeeeeeaeaaeeenaenees 42
362 L1A EXT: Main blower pressure switch malfunction..............ccccccciiiiiiiiiiiices 43
363 L1A EXT: Shift IeVer SUPEIVISION ........ciiiiiiiiiiie ittt e e 44
364 L2A EXT: Engine derate proteCtion aCtiVe..............euuuuiruiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeveeeeeeeeeennn 45
365 L1A EXT: Truck external plug MONItOFING .......coooiiiiiiiiiiiieiie e e 46
366 L1A EXT: Grid dry MOde @CHIVE ......cccceeiiiiiiiiieeee e e e e e e e s s ae e e e e e e e e e 47
367 L3A EXT: DC Power off mod request (rest switCh on).............ovviiiiiiiiiieeeeeiiia, 48
368 L1A EXT: Steering encoder defeCtiVe...........eeeiiiiiiiiiiiee e 49
369 L1A EXT: Doppler SENSOr defECHVE.........uuuiiiiiiiiiiiee e a e e 50
370 L1A EXT: Auto lube control defecCtiVe ..........coooiiiiiiiiiiic e 51
372 L1A EXT: Service brake pressed at high SPeeD .........coociiiiiiiiiiiii e 52
373 L1A EXT: Service brake on above speed limit ..........ccceeveviieieeeiiiiiiiceeeeee e 53
374 L1A EXT: Anti-roll control malfunCtion .............eeeiiiiiiiie e 54
375 L3B BEF: CB301 Circuit breaker defeCtivVe ............ccoiiiiiiiiiiiiiiiee e 55
376 L3B BEF: K303/K304 Contactor defeCtiVe .........c.cooiiiiiiiiieiieie e 56
382 L3B BEF: K103 Feedback defeCtiVe .........coiuiiiiiiieiiiie it 57
383 L3B BEF: K105 Feedback defeCliVe ..........uuiiiiiiiiiiie et 58
384 L1A BEF: K107 Feedback defeCtiVe ...........cooviiiiiiiiiiic e 59
385 L1A BEF: K109 Feedback defECtiVE ..........ooiiiiiiiiiiiiiieiiceece e 60
386 L1A BEF: K111 Feedback defeCtiVe ........cuuiiiii i 61
387 L1A BEF: Limp mode selector defeCtiVe .......cccooii i e e e ee e 62
388 L2B BEF: CB113 THPPEA .. utveeiiitiieeitete e tiee ettt sttt ettt et e e ssae e bee e s enbeeeennes 63
390 L3D IUW: Output current SUPerviSion INV A ... ..o 64
391 L3D IUW: Output current supervision INV B .........ooviiiiiiiiiiiiii e 65
392 L3B IUW: Precharge SUPEIVISION L ........coiiiiiiiiiiiiiiiieiice e e et ee e e e e e e e e e e e annnnes 66
393 L3B IUW: Precharge SUPEIVISION 2 .......coiuuiiiiiiiiiiiee ettt e e st e e s sibneee e 67
394 L3A [UW: DC LIiNK UNAEIVOIAGE ...vvvveieiiiiiiieiiee e ettt s s e s e e e e e e e e e e e e e aeanananes 68
395 L2B IUW: Trolley line UNdervoIAgE ..........coiiiiiiiiiiiiiiei et 69
397 L3B IUW: Field regulator current Setpoint SUPEIVISION ..........ccueeereiiiiiieeeniiiiiee e iiiieee e 70
398 L2B IUW: Field regulator output current SUPEIVISION..........ceeiiiiiiiiiiiiiiiiiieeee e e e e 71
399 L3B IUW: Alternator overcurrent ProteCHION ...........ccooiiurrreeeriiiiiee et ee e siiiee e sineee e 72
Drive system fault code table, Part 6 CEN40046-00
400 L2C IUW: Alternator overload WaINING ............ccei et e e eiieieeeee e e e e e e e e aananes 3
401 L2B IUW: Alternator overload proteCtion ...........c.eeieeiiiiiieeiniiiiie et 4
402 L3C IUW: Alternator AC current SENSOr faulty.........cooiviiieiiiiie e 5
403 L2A IUW: DC Link voltage out of range in Propel..........cccccooiiiiiiiiiiiiiiieeieee 6
404 L3A IUW: DC Link voltage out of range retard ............cceeeeiiiiiieeniiiieeee e e 7
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405 L3A IUW: DC Link voltage out of range for ST operation...........cccccvvveereeieeeeeesinssccieiieeneen 8
406 L3B IUW: DC Link controller SUPEIVISION ...........ccciiiiiiiiiiiiiiiiiiiiiiisis e s e e e e e e e e e e e eeeeeeaeeaaannnnns 9
407 L2C IUW: Motor torque Square T SUPEIVISION .........uuuueeiiieieaaaaaeiaiiiiiiieeeeeeaeaeeaeaannneeeeeees 10
408 L2C IUW: Motor current square T SUPEIVISION .........uuurrrrereeeeeesiiiiiiiinnreeerereeaesessnnnsnnsnnnnees 11
409 L1A IUW: DC Link discharge time exceeded limit............ccccoviiiiiiiiiiin e, 12
410 L2B IUW: Ground fault at positive DC link detected ............occveeeiiiiiiieeiiiiiieee e 13
411 L2B IUW: Ground fault at negative DC link detected ...............coccvviiieeeeieee e, 14
412 L2B IUW: Ground fault at AC side detecCted...........ccovuriiieeiiiiiie e 15
413 L2B IUW: GrouNd fAUIL .......oeee ettt e e et e e e e e e e e e e e e nnnnennes 16
414 L3C IUW: Chopper A CUITeNt SUPEIVISION ......uiiieiiieeeeeeeeieeeeeeeeetetaatsss s se s e e e e e eeaeaaaaanaees 17
415 L3C IUW: Chopper B CUIreNnt SUPEIVISION .......uuuiiiiiiiiiaaaeaaiaaiiiiiiee e et e e e e e e e eee e 18
416 L3C IUW: Chopper C CUrrent SUPEIVISION ........ocuuueieeiiiiiieeeesiiieeeeesiteeee e s siibeee e s ennreeee s 19
417 L3C IUW: Chopper D CUIrrent SUPEIVISION ......ccciiiiieieieeeieiiiiiiiiiesss s e se e e e e e e eeaeaaeeeeeeeeseerannne 20
418 L3D IUW: Output current SUPErviSion INV ST ......ccoiiiiiiiiiiiiiiiieeeee e 21
419 L2A IUW: Vehicle overspeed SUPEIVISION ..........uuiiiiiiieeeeeiiiiiiiiiiieeeeeeeeeeeeessssenennvenneeeeees 22
419 L2A IUW: Vehicle overspeed SUPEIVISION .......cccooiiiiii it s e e e e e e e e e aaeaaeaees 22
420 L1A IUW: DC Link voltage SeNnSOr A faUlty ...........ccuiiiiioiiiiiiiiieieeeee e 23
421 L1A IUW: DC Link voltage Sensor B faulty...........ccuveieeeiiiiiiiiiiiiiiieccce e 24
422 L3C IUW: ST INVEITEr FAIIUIE .....eeiiiiiiiiie ettt 25
423 L3B IUW: DC Grid fan CirCUit falUIE...........coieiiiiiiiiieeiiie et 26
424 L.2B IUW: Cooling water pressure 0Ut Of FaNQE.......uuuuiiiiieeeeiiiiiiiiiiieieeee e e e e e e e s 27
425 L2B IUW: Cooling water level out of range ..........coooiiiiiiiiieiciies e 28
426 L1A IUW: Water pump motor OVErtemMPEratUre..........cuvieeeiiiiiiiiiiiieieiee e e e e e 29
427 L1A ITUW: Retard limit SUPEIVISION......uviiiiiiieie e it e e e e e s s s e e e e e e e e e e e sennaneaeneees 30
428 L1A DRZ: Front wheel A speed SENSOr SUPEIVISION ......cccuieeeeiiiiiiiiiiiiieieeeee e e 31
429 L1A DRZ: Front wheel B speed SENSOr SUPEIVISION .......cccoiiiiiiieiiiiiieee et e e 32
430 L3D DRZ: Motor A speed SENSOr SUPEIVISION .........ceuveuueiriiiiinniisiaaeieeeeeeseaaesaeesseeeeseernnnne 33
431 L3D DRZ: Motor B speed SENSOr SUPEIVISION ........uuvuiieiiieiiaeaaaeiaaiiiiitieeeeeeeeae s e s aeennbeeeeeas 34
432 L3C DRZ: Alternator speed SENSOr SUPEIVISION ........oiuuriieeiiiiiieeeeriieee e st e et 35
433 L2A DRZ: Motor A maximum speed eXCeEUEM.............uuverruiiiiiiiiiieie e e e eee e e e e ee e e e e 36
434 L2A DRZ: Motor B maximum speed eXCeeded ...........uuuiiiiiiiaiiiiiiiiiiieie e 37
435 L1A DRZ: Alternator maximum speed eXCeeded..........ccoeeviiiiiieiiniiiieeeiiiee e 38
436 L3A DRZ: Motor A/B rotation iINCOSISIENCY .....uuiiiiiiiei e eeeeeecc e e e e e 39
437 L3A DRZ: MoOtor A tOrque SUPEIVISION ....cceoiiiiiiiiiiiiiieiee e e et e e e e e e e e 40
438 L3A DRZ: MOtOr B tOrquUE SUPEIVISION .....ueeiiieiiiiiiieeeiitieee ettt 41
439 L3C SIV: Start-up sequence can't pass due to GUPS failure.........ccccceeeeiiiiiiiinn, 42
440 L3C SIV: Start-up sequence can't pass due to K103/K105 failure .........cccccoeveiiiiinneeeennn. 43
441 L3C SIV: Start-up sequence can't pass due to IGBT failure...........cccceeevviiiiiininiieneenee, 44
442 1.3C SIV: Start-up sequence can't pass due to CB301 OR K303 failure ............ccevveeeeen. 45
443 L3C SIV: Start-up sequence can't pass due to crowbar failure ..........ccccoceeiiiiiiiiiiiiinnnn. 46
447 L1A SIV: Direct trolley engage SequeNnCe SUPEIVISION ........cueeeeeiiiiieeeeniiiieeeseriieee e a7
448 L1A SIV: Direct trolley disengage sequence SUPErVISION.........ccuuvvuieiiiiieeeeneinniiiiiiieeeee 48
Drive system fault code table, Part 7 CEN40047-00
450 L1A TMP: SIBAS® Temperature < 1owW lMit........c.oooiiiiiii e 4
451 L1A TMP: SIBAS® Temperature > warning limit............cccoooiiiiiiiiiiiee e, 5
452 L3B TMP: SIBAS® Temperature > shutdown lImit.............coooiiiiiiniii e 6
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453 L3A TMP:
454 L2C TMP:
455 L3A TMP;:
456 L3A TMP:
457 L2C TMP:
458 L3A TMP:
459 L3A TMP:
460 L2C TMP:
461 L3A TMP:
462 L3A TMP:
463 L2C TMP:
464 L3A TMP:
465 L3A TMP:
466 L2C TMP:
467 L3A TMP:
468 L2B TMP:
469 L2C TMP:
470 L2B TMP:
471 L2C TMP:
472 L3A TMP:
473 L2C TMP:
474 L3A TMP;
475 L2C TMP:
476 L3A TMP:
477 L2C TMP:
478 L3A TMP:
479 L2C TMP:
480 L3A TMP:
481 L2C TMP:
482 L3A TMP:
483 L2C TMP:
484 L2B TMP:
. Alternator bearing temperature > warning limit...............ccoooviiiiciiicieieee e, 39
486 L2B TMP:
487 L1A TMP:
488 L2C TMP:
489 L2B TMP:
490 L1A TMP:
491 L2C TMP:
492 L2B TMP:
493 L1A TMP:
495 L2C TMP:
496 L2B TMP:
497 L2C TMP:
498 L2B TMP:
499 L1A TMP:

485 L2C TMP

IGBT Module A101 temperature < Iow limit .........ccceveeerieeieeeni e 7
IGBT Module A101 temperature > APRS liMit...........ooovviiiiiiiiiiiiiiieeee e, 8
IGBT Module A101 temperature > shutdown limit...........ccccoooiiiiiiiiiiiiieeenn. 9
IGBT Module A102 temperature < Iow limit ..........cevveveeeeeeiiiiiiiciiiiieeeeeeee e, 10
IGBT Module A102 temperature > APRS limit............ooovvviiiiiiiiiiiiiie e, 11
IGBT Module A102 temperature > shutdown limit............ccccooviiiieieiiniiieeeenns 12
IGBT ModulE A201 temperature < low limit.........cccooeeereieeeee e, 13
IGBT Module A201 temperature > APRS limit...........coooiiiiiiiiiiiiiiiiee 14
IGBT Module A201 temperature > shutdown limit............ccccooviiiieiiiiiiieeeenns 15
IGBT Module A202 temperature < [ow limit .........ccccoeeviiiiiiiieeiiiieeeeen, 16
IGBT Module A202 temperature > APRS limit............oooiiiiiiiiiiiiiiene 17
IGBT Module A202 temperature >shutdown limit...........ccccoeeevcciiiiiiiiieeneeennnnn 18
ST Module temperature < IowW lIMit..........cooeiiiiiiiiieee e 19
ST Module temperature > warning lmit ..., 20
ST Module temperature > shutdown lImit............ccoooeviiiiiiiieee e, 21
SR Module temperature < [ow limit ..., 22
SR Module temperature > warning limit............ccccccieeeiieeeeee 23
SR Module temperature > shutdown limit ...........cccceeeeeiiiiiiiiii e 24
Wheel motor A stator temperature > APRS limit..............ccco v, 25
Wheel motor A stator temperature > shutdown limit .............ccoceeiiniinnnnn, 26
Wheel motor B Stator temperature > APRS limit .........covvvvveieeeiiiiiiciiiiieee, 27
Wheel motor B stator temperature shutdown limit..............ccccoiiiiiiiiinnnnnn. 28
Wheel motor A, DE bearing temperature > warning limit............ccccccooviinneeenn. 29
Wheel motor A, DE bearing temperature > shutdown limit ...........ccccccceeeeennn. 30
Wheel motor A NDE bearing temperature > warning limit .................ccccceeeee. 31
Wheel motor A NDE bearing temperature > shutdown limit................ccccoeeee. 32
Wheel motor B DE bearing temperature > warning limit................ccccvvvvvnnee. 33
Wheel motor B DE bearing temperature > shutdown limit ...............cccccceeeen. 34
Wheel motor B NDE bearing temperature > warning limit ..............ccccooinnees. 35
Wheel motor B NDE bearing temperature > shutdown limit............................ 36
Alternator stator temperature > APRS limit...........ooooiiiiiiiiiii e 37
Alternator stator temperature > shutdown limit..........cccccceeviiiiiiiiiiiiiiinneeen, 38

Alternator bearing temperature > shutdown limit............ccccccoiiiiiiiiiiiiieenn. 40
Cooling water inlet temperature < 1ow lIMit ..., 41
Cooling water inlet temperature > warning limit ...........cccoceeeiiiiiiiiiniieennn, 42
Cooling water inlet temperature > shutdown lImit...........ccccoocvviiniiinininen. 43
Cooling water outlet temperature < Iow limit ..........cccooviiiiieiniie 44
Cooling water outlet temperature > warning limit.............oooooiiiiiiiiiiieeenn, 45
Cooling water outlet temperature > shutdown limit .............ccccccenin, 46
Cooling water delta T t00 high........occueiiiiiiiiii e 47
Inverter cab temperature > warning limit.............oooiiiii e 48
Inverter cab temperature > shutdown limit............cccccoeieiiiiiiiiiiieeee, 49
Inside cooler outlet temperature > warning limit ...........ccoocoveniice e, 50
Inside cooler outlet temperature > shutdown limit..........ccccccoiiiiiiiiiiiiiennnnn. 51
Main blower motor stator temperature > warning limit .............cccceeeiiiiienennns 52



529 L1IA ETM3

: IGBT Module A202 PT100 OPEN CilCUIt......cceeeeeeiiiiiiiiiiiiieereeeeeeeeeeseessssnnnnes 58
530 L1A ETM3:
531 L1A ETM3:
532 L1A ETM3:
533 L1A ETM3:
534 L1A ETMS3:
535 L1A ETM3:
536 L1A ETM4:
537 L1A ETM4:
538 L1A ETM4:
539 L1A ETM4:
540 L1A ETM4:

IGBT Module A203 PT100 OPEN CirCUIL.....cccviieeeieiiaiiiiiiiiiieeeee e e e e e e 58
IGBT Module A204 PT100 OPEN CIFCUIL......ccoruriiieeiiiiiiee et 58
ST Module PT100 OPEN CIFCUIL.......uuvvurieieiiiaisieieeeeeeeeeeeeeeeeeeeeeeeenerneeen s 59
SR Module PT100 OPEN CIFCUIL .....cooeiiiiiiieieeeaee e 59
Channel 7 PT100 OPEN CirCUIL........oivuieeeeiiiiieee ettt e e iireee e 59
Channel 8 PT100 OPEN CirCUIL........ccceeeiiieieieeeeeiiiiicce s e s e e e e e e e e e e e eeeeeanenees 59
Channel 1 PT100 OPEN CIFCUIL.......uiiiiiiaaeaiiiiiiitiiiie et e e 60
Channel 2 PT100 OPEN CirCUIL........iivuieieeiiiiieee ettt e e iineee e 60
Channel 3 PT100 OPEN CirCUIL........ccceeeiiiiiiieieeeiiiree s e e e e e e e e e eeeaeanenees 60
Channel 4 PT100 OPEN CIFCUIL.......eiiiiiieeeeiiiieiiiiiiee et e e 60
Channel 5 PT100 OPEN CirCUIL........oiuuieeieeiiiiieee ettt 60
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500 L1A TMP: Main blower motor stator temperature > shutdown limit ............ccccccvvveeeeennnn. 53
505 L1A TMP: Wheel motor A rotor temperature > limit.............cccoovriiiiiiiiicccce e, 54
506 L1A TMP: Wheel motor B rotor temperature > limit ............coeveeiiiiiieeiiniiiieeeeeeeeeeen 55
508 L1A ETM1: Alternator PT100 OPEN CIFCUIL....uuuvriiirreeeeeiieiieiiiieireereeeeeeeeessessnsnnrnneeeeeaaeeens 56
510 L1A ETM1: Grid blower statoR PT100 OPEN CirCUIL .......ccceeeeeiiiiiiiieeeeiecees e 56
511 L1A ETM1: Inverter CAB PT100 OPEN CirCUIL.......eviiiiiiiiieniiiiiee et e e 56
512 L1A ETM1: Ambient PT100 OPEN CIFCUIL.......c.uuviiiiiieiieee e e e s ieciiirie e e e e e e e e s e s sesnnnvnnneeeeeee e 56
513 L1A ETM1: Heater exchanger PT100 OPEN CilCUIt..........oeiiiiuuiriiiiiiieeie et 56
514 L1A ETM1: Cooling water inlet PT100 OPeNn CirCUIL.........ccoiiuriiieriiiiieeiniiiece e 56
515 L1A ETM1: Cooling water outlet PT100 Open CIFCUIL ..........cevveveeeiriiininiiiiiieeeeeeeeeeeeeeeeeens 56
516 L1A ETM2: Motor A NDE Bearing PT100 Open CIFrCUIL...........uuueiiiiiiieiieiiiiiiiiieieeeeeee e 57
517 L1A ETM2: Motor A DE Bearing PT100 OPen CirCUIL .........ccuveveeiiiiiiieeiiiiieee e 57
518 L1A ETM2: Motor B NDE Bearing PT100 OPen CirCUIt.........ccovvvviiieiiiiiiiiiiiieeees e eee e 57
519 L1A ETM2: Motor B DE Bearing PT100 Open CirCUIt ..........ccuuuvriiiiiiieieee e 57
520 L1A ETM2: Alternator Bearing PT100 OPEN CIFCUIL .........uuvviimeiiieieeeeeesieiiiiiieineeeeeeeeeee e 57
521 L1A ETM2: Motor A stator PT100 Open CIFCUIL........ccccieeeeeeeieieieieeeeeeee e e e 57
522 L1A ETM2: Motor B stator PT100 OPEN CIFCUIL........cceiiiiiiiiiiiiiiieiee e e e ee e 57
523 L1A ETM2: Motor inlet air PT100 OPEN CIFCUIL ....vvvveeeeieiiciiiiiieie e ee e e e e e e e 57
524 L1A ETM3: IGBT Module A101 PT100 OPEN CIFCUIL.......ccoouveeeiirieeiiieeeiieeesiieeesieeesniieeees 58
525 L1A ETM3: IGBT Module A102 PT100 OPEN CIFCUIt.......ccuvrireeriiiieie et 58
526 L1A ETM3: IGBT Module A103 PT100 OPEN CIFCUIL........cocuveeeririeerrreeeireeesireeesneee e 58
527 L1A ETM3: IGBT Module A104 PT100 OPEN CIFCUIL........cccuveeeiirieeiiieeeiieeesiieeesieeessiieeees 58
528 L1A ETM3: IGBT Module A201 PT100 OPEN CIFCUIt.......couvrereeiiiiieiee et e e 58

541 L1A ETM4: Channel 6 PT100 OPEN CIFCUIL..........cuvuuiiiiiiiiisieieeeeeeeeeeeeeee e 60
542 L1A ETM4: Channel 7 PT100 OPEN CIFCUIL.......eceiiiuiriiieiiiiiiiee et 60
543 L1A ETM4: Channel 8 PT100 OPEN CIFCUIL.......cceiiiiiiiieiiiiiiiee sttt 60
544 L1A ETM4: ST Module PT100 OPEN CIFCUIL.......uuuiiiiiiiiaeeeeiiiiiiiiiieeee e e eee e e e 60
544 L1A ETM4: SR Module PT100 OPEN CIFCUIL .......uviieeiiiiiiies ittt 60
550 L3A TMP: Inverter A module temperature < low liMit..........ccccoiiiiiiiiiii e, 61
551 L2C TMP: Inverter A module temperature > APRS lIMit..........ccoeeeiiiiiiiiiiiieeee, 62
552 L3A TMP: Inverter A module temperature > shutdown limit............cccoocvveeiiiiiiiieniinenn. 63
552 L3A TMP: Inverter A module temperature > shutdown limit............cccooceeeiiinninineen. 63
553 L3A TMP: Inverter B module temperature < Iow limit............ccccoiiiiiiiiiiiiiiiieeeeeen 64
554 L2C TMP: Inverter B module temperature > APRS limit..........cccooiiviiiiiniiiineeeeeeeee 65
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555 L3A TMP: Inverter B module temperature > shutdown limit...........cccccceeeeeiviiiiiicciniieenn, 66

556 L3A TMP: Chopper A module temperature < [ow limit.........cccoooeiiiiiiiiiie, 67

557 L2C TMP: Chopper A module temperature > APRS limit ..o 68

558 L3A TMP: Chopper A module temperature > shutdown limit............ccccccvveeeeniiinicciinnne, 69

559 L3A TMP: Chopper B module temperature < [ow limit.........cccooeeiiiiiiiineiiinn, 70

560 L2C TMP: Chopper B module temperature > APRS liMit ... 71

561 L3A TMP: Chopper B module temperature > shutdown limit............cccccceveeeenniniiciinnne, 72
Cab air conditioning CEN40008-01

Preliminary CHECKS .......oo ittt e e e sanneeas 3

Diagnosis of gauge readings and system performance ..........cccccoeeeeeeeieieeeeevcviv e 3

Troubleshooting by manifold gauge set readings.........cccuuuviiieiiiiiiiee e 4
Reserve engine oil system CEN40010-00

Pumping Unit LED SIQNAIS ........cooiiiiiieieeiiee ettt s s s e e n e e e e e e e e e aaeaeaeeeeaes 3

50 Disassembly and assembly

General information CEN50001-04
S oLt E= I (oo I 1] ST PSPPI 3

Wheels, spindles and rear axles CEN50022-02
General information fOor tireS and FMMS ........coii i 3
Removal and installation of front Wheel.............ooooii e 4
Removal and installation of rear WNeel ...........c..eviiiiiiiiiiii e 6
Removal and inStallation Of TIMES ..........uiiiii it 8
Removal and installation of front wheel hub and spindle ..............cccooii 11
Disassembly and assembly of front wheel hub and spindle..........ccccccceeeeiiiiiiiiiiiiieeee, 15
Removal and installation of Wheel MOtOr...........oooiiiiiii e 20
Removal and installation of electric MOTOr............ooi i 26
Disassembly and assembly of wheel motor transmission.............cccccvveiieeeee e, 27
Disassembly and assembly of oW Speed Carrier ... 45
Disassembly and assembly of high Speed Carrier.........ccoouiiiiiiiiiie e 50
Removal and installation of rear @XIe ... 54
Removal and installation of anti-sway Dar.............oooii 56
Removal and installation Of PIVOL PN .......cooiieii e 58
Pivot eye and DEAING SEIVICE ......ccoiiiiiieeeeee s s e e e e e et et e et s e s e e e e aaeaaaaeeees 59

Brake system CEN50030-00
Removal and installation of brake VaIVe ... 3
Disassembly and assembly of brake ValVe ... 4
Removal and installation of dual relay Valve ... 11
Disassembly and assembly of dual relay Valve.............ccoeiiiiii 13
Removal and installation of brake manifold................cccuuiiiiiii e 15
Disassembly and assembly of brake manifold ... 16
Removal and installation of brake acCumulator.............c.c.eeuvviieeeeriiiicr e 17
Disassembly and assembly of brake accumulator ... 18
Disassembly and assembly of wheel brake ... 21
Removal and installation of rear brake assembly............ccccooiiii 33
Removal and installation of parking brake ... 35
Disassembly and assembly of parking brake ... 37
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Steering system CEN50034-00
Removal and installation of steering control UNit.............ccccoeiiiiiiiiiiii 3
Disassembly and assembly of steering control UNit ...............eeeiiiiiiiiiiiiiee e 5
Removal and installation of Steering COIUMN...........ccooiiiiiiir e 10
Removal and installation of steering Wheel ..............oovviiiiiiiiiiiii e 11
Removal and installation of bleed down manifold ...............cceeiiiiiiiii e 13
Removal and installation of flow amplifier...........ccccceeiiiiiiii e 15
Disassembly and assembly of flow amplifier............ooo e 15
Removal and installation of steering cylinders and tie rod ...........cccccceeiiiiiiiei e 18
Disassembly and assembly of steering CYlINAers...........cccceeeeiiiiiiiii e 19
Removal and installation of steering/brake pump .........c.uveeiiiii e 20
Disassembly and assembly of steering/brake pump..........cccccoiiiiiiini e 23
Removal and installation of steering aCCumMUIAtOrS .............uuviiiiiiiiiiee e 32
Disassembly and assembly of steering accumulators ... 33

Suspensions CEN50005-05
Removal and installation of front SUSPENSION...........ooviiiiiiiiiiie e 3
Minor front suspension repairs (lower bearing and SEalS) .........cccvvieeiiiiiiiiiiiiiei e 10
Major front SUSPENSION FEDUII ..........coiei e r e e e e e e e e e eaaes 11
Removal and installation of rear SUSPENSION ...........ocovviiiiiiiiiiiiiii e 13
Disassembly and assembly Of rear SUSPENSION ........c.uvviiiiiiiiiiee it 16

Hoist circuit CEN50006-04
Removal and installation of NOIST PUMP ......uuiiiiiiiii e 3
Disassembly and assembly of NOISt PUMP ........uiiiiiiiiiii e 5
Removal and installation of NOISt VAIVE .............ooiiiiiiiii e 13
Disassembly and assembly of NOISt VAIVE...........oooiiiiiiiii e 14
Overcenter valve Manifold SEIVICE .........eoiii oo 21
Removal and installation of hoist PIlot VAIVE ............euvviiiiiiiiiii e 22
Disassembly and assembly of hoist pilot VAIVE ...t 23
Removal and installation of hoist CYIINAErS ...........ccooiiiiiiiiii e 25
Disassembly and assembly of hoist cylinders............cooorriricicicc e 27

Operator cab CEN50007-03
Removal and installation of 0perator Cab ... 3
Removal and installation of Cab dOOr ... 6
Disassembly and assembly of Cab dOOr...........oooiiiiii e 6
AdJUSTMENTE OF CAD TOOT ... 13
Removal and installation of side WiNdOW glassS ..........uuuuuiiiiiiiiiiii e 15
Removal and installation of windshield and rear window glass ............ccocvveeeiiiiiieeiniiiieeeens 17
Removal and installation of windshield Wiper Motor ... 18
Removal and installation of windshield Wiper arm ... 19
Removal and installation of windshield wiper linkage ... 20
Removal and installation of OPErator SEaL..........c.ueeiiiiiiiiie i 21
Removal and installation of PASSENQET SEAL........uuiiiii i 22
Removal and installation of seat belts (standard Seats)...........ccccovvviiiiiiiiiiiiei e 23
Removal and installation of seat belts (optional SEAtS) .........c.eevviiiiiiiiiiiiiiiie e 25

Body structures CEN50024-02
Removal and installation of dump BOAY ..........oocuiiiiiiiii e 3
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Removal and installation of body Pads..........ccccuiiiiiiiiiic e 5
Removal and installation of diagonal ladder/hood and grille assembly ............ccccceeeiiiiiieenennnn. 8
Removal and installation of Fight deCK...........oooiiiiie e 9
Removal and installation of 1eft dECK ...........ccviiiiiiiii s 11
Removal and installation of fuel tanK............c.uevriiiiiii e 13
Removal and installation of fuel gauge sender (S/N A50003 - A50011) ......cceevevviirrireennennnn. 15
Removal and installation of fuel gauge sender (S/N A50012 & UP) ..ccceveeevieiiicenviirnieeieeeeeeeenn, 15
Disassembly and assembly of fuel tank breather..............oooi 16
Removal and installation of hydrauliC tank ... 17
Cab air conditioning CEN50028-00
Replacement of air conditioning SyStem COMPONENTS ........coiiiiiiiiiiiiiiiiiiiiee e 3
Power module CENb50021-02
Removal and installation of power MOdule..............ccoooiiiiiiiiiiee e 3
Removal and installation of @lterNator .............uuuiiiiiii e 11
Removal and installation Of @NQINE ..........cooi i 16
Removal and installation Of radi@ltor ............ccuvviiiiiiiii e 17
RePairing the FAOIALON .........coi it e e e e e e e e s e annbenaaeaeeas 20
Auto lubrication system CEN50029-00
Lubrication SYStem PrimMiNg........cccoiiiiiii e e a e e e e e e e e e e e e e e 2
Disassembly and assembly of [UDFICAtioN PUMP .....oooiiiiiiiiiii e 2
Three phase wheel motor CEN50026-01
General safety iINfOrMALION ..........iiiii i e e e e e e e e e e e e e e e rnraananre 2
HAaNAIING the MOTOK ...ttt e re e e e naneeees 3
1Y/ [ ] (o T o (=YY T o 1o o SR 6
Y F= T 1 (=] g F= U o] OO PP PPR PR 7
DisassembIiNG the MOTOT ........ooiiiiiiii e 11
MBAINTENANCE WOTK .....eiiiiiiiiiiie ittt e s e s e e s et e s e e e e e nnnes 21
ASSEMDIING the MOTOT ...t e e e e e aeeeee s 24
REPAINNG the MOTOT .....eiiiiiiiiiiie et e e eaeees 50
Recommended CONSUMADIES .........cooiiiiiiiiiie e 51
SPECIAI TOOIS ...ttt e oottt e e e e e e e e e e b e b br et e e e e e e e e e nanbeeaeees 54
Main blower CEN50031-00
Removing the main DIOWEr MOLOT............ooiiiii e 2
Disassembling the main BIOWEr MOLOK .........cooiiiii i 8
Assembling the main DIOWET MO0 .........cooiiiiiiii s 10
Installing the main BIOWEr MOLOF.........cccoiiiiee e 13
Retarding grid CEN50032-00
Removing the grid DIOWEN MOTOT ..........eiiiiiiiiiiie e 2
Disassembling the grid DIOWEr MOTOr ... 4
Assembling the grid DIOWEr MOTOT ........coiiiiiiiii e 6
Installing the grid BIOWET MOTOK .........uiiiiiiiee et 8
Removing & grid €IEMENT ..........e e a e e e e 11
Control cabinet CEN50033-00
Draining and filling the IGBT COO0lant SYSIEM ...........iiiiiiiiiiiieiii e 3
Removing and installing the IGBT coolant pump assembly ..., 7
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90 Digrams and drawings

Hydraulic circuit diagrams CEN90001-00
Steering, hoist and brake cooling hydraulic circuit diagram ............cccccceeeiiiiiiiiiiinee. EM7616
Brake hydraulic CircUit diagram .........cccuuuiiiiiieiee e e e e e e EM7623

Electrical circuit diagrams CEN90006-00
Electrical circuit diagram - index & SYMDOIS..........coooiiiiiiiiiiiiie e XS6901
Electrical circuit diagram - CIrCUIt [OCALON ..........uuviiviiiieeeei i XS6902
Electrical circuit diagram - component [0CAtOr ............cooiiiiiiiiiiiiiiiie e XS6903
Electrical circuit diagram - cOmponent [0CAtOr ............ccuveiieiiiiiiiee e XS6904
Electrical circuit diagram - battery DOX ...........oovvviiiiiiiiicce s XS6905
Electrical circuit diagram - 24V power distribution & circuit protection.............cc............ XS6906
Electrical circuit diagram - key switch and shutdown delay ..............cooeeccvviiiiiinieneeeennn, XS6907
Electrical circuit diagram - engine start CIrCUILS ............vvvvviumeiiiiiiiie e XS6908
Electrical circuit diagram - engine control Wiring ...........cooooiiiiiiiiiiiiiieieeee e XS6909
Electrical circuit diagram - engine control CIrCUILS ...........ccccvvvviiiiiiiieee e XS6910
Electrical circuit diagram - Oil reServe WIriNg ............uuvueiuimiiiiiieeier e eeeeeeeeeeeeeeeeeeeeneenns XS6911
Electrical circuit diagram - wheel motor SENSOr WirinNg ..............ueeeviiieeaiinniniiiiiiiiieeeeeenn XS6912
Electrical circuit diagram - alternator and front speed SENSOors ...........cccccvvvvvvieeeeeeeeeennn, XS6913
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