KOMATSU

SR Drive System Procedures
Section 06-03-05

Komatsu has made every effort to make this manual as accurate as possible based on the information
available at the time of publication and printing. Continuous improvement and advancement of product design
may cause changes to machines which may not have been included in this publication. Komatsu reserves the
right to make changes and improvements at any time. To ensure the most current information, please contact
your service center.

Table of Contents

LT 1 =] P 1
Safety, Warnings and CaULiONS ...........oiiiiiiiiii et 11
[T o I = 2 T o] GOl I =T 15
Safety Preparations ... oo e anes 15
[ [0 £T=T 0T oY SRS 16
Bus Discharge Verification Procedure............cccocviiiiniiiimiiisisis s s s 21
e oY YA =T o= 1= Y o] RSP SO 21
CoNVEIEr BUS VOIAGE ......uieiiiii et e e e e e e s e e e e e e e e e st aaeeeaeeseeennnrnneaaaeeas 22
In Cab Verification USiNg LINCS 1l DISPIAY........cccuuviiiiiee ettt e e e e e 23
Verification by Visual INAICAtION ..........ooiiiiiiii e e e e e e e e e e e e 25
Verification by Physical Measurement Main BUS Bars .............cooiiieiiiiiiiiiiie e 26
Converter Assembly BUS CONNECHIONS ........cc.uuiiiiiiie et e e e et e e e e e s e baaeeaaee s 27
KESS Discharge ProCeaUIE .........ccciiiiiiuieiinisisiinsrs s s s s s s s s s s s s sas s s sasns s s nnsnsn s nasan 29
Safety Preparations ... oo e anes 29
KESS DiSCharge PrOCEUUIE ........oouuiiiiiiiiee ettt ettt ettt e s bttt e e s bt e e s bt e e e e sabn e e e e annnee s 30
LINCS Il Input Simulator Box (VCU via the Digital Board) ...........ccccuciiiminniiinnniises s, 33
K T T @0 ] 1= o1 (o) S 33
I U RRR 34
FOUPr POSItION SWITCR ...ttt ettt e e sttt e e st e e e e snnaeeeeanneeeaas 34
R A T (o I o T 1o ) o SRS 35
4-20MA SWItCH POSITION ....ceiiiiiie et e et e e e ettt e e e e nbe e e e e abe e e e anteeeeennees 35
FrequencCy SWItCh POSITION............uiiiiiee e e e e e e e e e e e st re e e e e e e e e sanbseeeaaaesaananes 36
Ground SWItCh POSIIION.........iiiiieiee ettt e sttt e e sttt e e e see e e e anaeeaeanneeeaas 36
Instructions for Use of the INput SIMUIAtor BOX ..........ccoiiiiiiiiiie e e 37
0 gV N 1= Y o7 S 37
FrequENCY (SPEEA SENSOIS) ... ... ittt e e bt e e et et e e e s be e e e e st et e e e aabeeeeeanbeeeeeanbeeeeaan 37
Flow and Level SWItCh Test ... ... oo e et e e e e e e et e e e e e e e e s e eeeeeaeeaaannns 37
Isolating a Master Only Converter Drive Assembly (L-1350 motor/ESD only) .........ccccvvvimminninernnnsinennnns 41
Operation of Machine with Motors and/or Converter Panels Disabled..................cccccciii . 42
SEIVICE BraKeS ... .ottt et e e et e e e et e e ettt e e e anaeeaan 43
Overspeed Prevention RECOMMENAALIONS ..........coiiiiiiiiiiiiiiie e e e e e e e 44
e oY YA =T o= 1= Y o] RSP SO 45
CoNVEIEr BUS VOIAGE ......uieiiiii et e e e e e e s e e e e e e e e e st aaeeeaeeseeennnrnneaaaeeas 46
In Cab Verification USiNg LINCS 1l DiSPIAY.........ccuuriiiiie ettt e e e 47
Verification by Visual INAICAION ..........coiiiiiiii e e e e e e e e e snrnre s 49
Verification by Physical Measurement Main Bus Bars .............coooiiiiiiiiiiii e 50
Converter Assembly Bus CONNECLIONS .........eiiiiiiiiii e 51
[solating the Drive ASSEMDIY ........eiiiiii et e et e st e e e s et e e e e anbeeeeeans 52
Section 06-03-05 DOC L-r06 1 © 2019 Komatsu. All rights reserved.
L-1350/1850/2350

8/30/2019



SR Drive System-Procedures Generation3

Isolating a Master Converter Assembly with a Single or Multiple Slave Drives (generator or

BT 0 T T I 4T o ) N 55
Operation of Machine with Motors and/or Converter Panels Disabled..................cccccci, 56
SEIVICE BraKES ...ttt e e e e oottt e e e e e e et eeeeee e e e e nnneeeeaaeeeaaannnanneaaaaean 57
Overspeed Prevention ReCOMMENAtiONS ..........ooiiii i e e e 58
Safety Preparations ... oo 59
CoNVEIEr BUS VOIAGE ......ueeiiiii ettt e e e e e e st e e e e e e s e st a e e e eaeeseennssrnnaaaaeeas 60

In Cab Verification USiNg LINCS 1l DISPIAY........cccuuviiiiiee ettt e e e e e 61
Verification by Visual INAICAtION ..........coiiiiiiii e e e e e e e e arnre s 63
Verification by Physical Measurement Main BUS Bars .............oooiviiiiiiciiieiie e 64
Converter Assembly BUS CONNECHIONS ........c.uuuiiiiiie et e e e e e s e ennbaaeeaae s 65
[solating the Drive ASSEMDIY ........eeiiiiiii ettt et e e s et e e e s anbeeeeeans 66
Isolating a Slave Converter Assembly in a Single Slave Drive (1850/2350 motor only).........c.cccuvvueennae 7
Operation of Machine with Motors and/or Converter Panels Disabled............cccoooiiiiiiiiiiiii e 72
SEIVICE BIraKeS ...ttt e e e e oottt e e e e e e e et eeeeee e e e e naeeeeaaeeeaaannnnnneaaaeean 73
Overspeed Prevention ReCOMMENAtioNS ..........oooiiiiiiiiii et e e 74
Safety Preparations ... oot anes 75
CoNVEIEr BUS VORAGE ......uieiiiiie et e e e e e e et e e e e e e e e et bareeeaeeseeensrrnneaaaeeas 76

In Cab Verification USiNg LINCS 1l DISPIaY........cccuuviiiiie ettt e e e e e 77
Verification by Visual INAICAION ..o e e e e e e e e e e e e nrnre s 79
Verification by Physical Measurement Main BUS Bars .............oooiiiiiiiiiiiieiie e 80
Converter Assembly BUS CONNECHIONS ........cc.uuuiiiiiie e e e e e e e e s e eanbaaeeaae s 81
Isolating the Drive ASSEMDIY .........oooii ettt ettt ettt et et e e e e e e e e et e e e e e aaaaaaaaaeaes 82
Isolating a Slave Converter Assembly in a Multiple Slave Drive (generator only).......c.cccccenriuirninsinennnnns 87
Operation of Machine with Motors and/or Converter Panels Disabled..................ccccccci . 88
SEIVICE BIraKES ...ttt e oo oottt e e e e e e e e e e e e e e e e e e nnaeeeeaaeeeaaannnaneeaaaaean 89
Overspeed Prevention ReCOmMmMENatioNS ..........cooiiii e a e 90
Safety Preparations ... oo anes 91
CoNVEIEr BUS VOIAGE ......ueeiiiiie it e e e e e e s e e ae e e s e st aaeeeaeesessanrrnneaaaeeas 92

In Cab Verification USiNg LINCS 1l DISPIAY.........ccuuiiiiiie ettt e e e e 93
Verification by Visual INAICAtION ..........ooiiiiiiii e e e e e e e e e e e e 95
Verification by Physical Measurement Main BUS Bars .............cooiiiiiiiiiiiiiiie e 96
Converter Assembly BUS CONNECHIONS .........c.uuiiiiiiie et e e et e e e e e s e eanbaaeeeae s 97
Isolating the Drive ASSEMDIY .........ooiiiiiieeeee ettt ettt e et ettt e e e e e e e e e e e e e aaaaaeaaaaaes 98
Transporting a Converter ASSEMDIY ........cccoiiiiiiiiiii i ————— 105
Converter Assembly Replacement..........cccciiiiininiiin e 107
Safety Preparations ... 107
CoNVEIEr BUS VOIAGE ...ttt s e e e b e e e e e e e eanes 108

In Cab Verification USing LINCS I DISPIAY .......eoiiiiiiiiiiiiie ettt 109
Verification by Visual INdICAtION ...........ooiiiiiii e 111
Verification by Physical Measurement Main BUS Bars ..........cc..uviiiiii oot 112
Converter Assembly BUS CONNECLIONS ...........uviiiiiiii e e e e e e e eeaae s 113
Removing A Converter ASSEMDIY...........uiiiiiiiii e e e e e e e e e e e e st e e e e e e e e areees 114
Installing A ConVverter ASSEMDIY ..........oeiiii e e e e e e e e e e e e e rareeaae s 117
Replacing an SR Control BOArd...........ccccceiimiiiiiicssserresssisssssssssssssssssssssssssssessssssssssmssssssssssssssnnssnsssssssssssnnenes 121
e oY YA ST o= 1=V (o] PR PP 121
CoNVEIEr BUS VOIAGE ...ttt e e b e e aabe e e e eanes 122

In Cab Verification USing LINCS I DISPIAY .......coiiiiiiiiiiiiiiee ittt 123
Verification by Visual INdICAtION ...........ooiiiiiii e 125
Verification by Physical Measurement Main Bus Bars ..o 126
Converter Assembly Bus CONNECLIONS .........uiiiiiiiiiiii e 127
Removing an SR Control BOAId .............uuiiiiiiiiiccieeee et e e e e e e e e e st e e e e e e e s anrerees 128
Installing an SR CoNtrol BOAIA ............euiiiiiiiiiieiie et e e e e et e e e e e e e st e e e e e e e e sannreeeaaaeeas 131
Generator Current SHariNg TSt .....cciiii i sssms e ee s s s s sssne e e e e sss s s ssmnneeeeesansnnnnnnen 133
1T g S =0 (U = PRSPPI 134
T oY YA =T oF= 1 =Y (o] S PRRPP SR 135
CoNVEIEr BUS VORAGE ... ..uiiiiiii e e e e e e e e e e e e e st e e e e e e e e aeannnreeeaaaeeas 136

In Cab Verification USing LINCS I DISPIAY .......coiiiiiiiiiiiiiiee ettt ee e 137
Verification by Visual INAICAtION ...........ooiiiiiii e 139

© 2019 Komatsu. All rights reserved. 2 Section 06-03-05 DOC L-r06
L-1350/1850/2350

8/30/2019



Generation3 SR Drive System-Procedures

Verification by Physical Measurement Main Bus Bars ..o 140
Converter Assembly Bus CONNECLIONS ..........iiiiiiiiiiii e e 141
Hardware CONfIQUIAtIoN ............oii i e e s e e e b e e e eanes 142
OsCilloSCOPE CONFIGUIALION .......eeiiiiiie bbb e et e e e nbe e e e 145
JLICZ G (0T =Y L1 USSR 146
Motor Current Sharing Test (1850/2350)..........ccucvmmimmimmmmnr 151
1T 0 S =0 (U= RSP RRRR 152
e oY YA =T o= 1 =Y (o] PR PP 153
CoNVEIEr BUS VORAGE ... ..uiiiiiii e e e e e e e e e e e e e st e e e e e e e e aeannnreeeaaaeeas 154
In Cab Verification USING LINCS 1] DISPIAY .......cciiiiiiiiiieee ettt e e e e e e e e e e e e e 155
Verification by ViSual INAICATION .........cooiiiiiiiei e e e e e e e e e s re e e e e e e e e aaaes 157
Verification by Physical Measurement Main Bus Bars ..o 158
Converter Assembly Bus CONNECLIONS .........uiiiiiiiiiiei e 159
Hardware COoNfIQUIatioN ............ooi it e s e e e eabre e e e eanes 160
OsCillosCope CONfIGUIALION ........eiiiiiiiee et e e e et e e e nbe e e e enes 163
JLICE O (0T =Y [ OO UERR 164
4" T=T=Y I T, o o gl C=Te - 1 T o 167
Operation of Machine with Motors and/or Converter Panels Disabled.............ccccoviiiiieiiiiiiiiiieeee e, 167
SEIVICE BIraKES ...ttt b et h et eh e et e e ne e 168
Overspeed Prevention RECOMMENALIONS .........cooiiiiiiiiiiiiiiie e e e e ere e e 169
Safety Preparations Frame....... ...t e e e e e e e e et e e e e e e e s e b e e e e e e e e e e nrarees 170
Isolating the Wheel Motor (SOFEWEAIE) ......coiiii i e et e e e e e e e e aae s 171
Safety Preparations EIECIIICAL............oii e e e e e e e e e e e e e e e enrnaees 172
CoNVEIEr BUS VOIAGE ..ottt e e e et e e eabr e e e e eanes 172
In Cab Verification USing LINCS I DISPIAY .......coiiiiiiiiiiiiie ettt ee e 173
Verification by Visual INdICAtION ...........ooiiiiiii e 175
Verification by Physical Measurement Main Bus Bars ..o 176
Converter Assembly Bus CONNECLIONS .........uiiiiiiiiiiiie e e 177
Isolating the Wheel Motor (HArdWare) ...........c.euuiiiiiii ettt a e e e sanrae e e e e 178
Fuse Replacement ProCedUre.........cccuiiiiiiiiniiiiininssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s s s snssnas 181
e oY YA =T oF= 1 =Y (o] O PRRPPR SR 181
CoNVEIEr BUS VORAGE ... ..uiiiiiii e e e e e e e e e e e e e st e e e e e e e e aeannnreeeaaaeeas 182
In Cab Verification USING LINCS 1] DISPIAY .......cciiiiiiiiiieee ettt e e e e e e e e e e e e e 183
Verification by ViSUal INAICALION .........coiiiiiiiiieie e e e e e e e e e s ae e e e e e e e e anaes 185
Verification by Physical Measurement Main Bus Bars ..o 186
Converter Assembly Bus CONNECLIONS .........uiiiiiiiiiiei e 187
REPIACING @ FUSE ...ttt et s bt e e e b e e e et e e e e b e e e e aneas 188
SWItCRING RPT Set.....ciiiiiiiiiiiii it an e an e s 189
Safety Preparations ... 189
SWILChING the RPT St ... .o e e b e e e 191
RPT Setting Procedure G100/200 GENEratorS ........cccccriiiiscsssnmmrerresssssssssssesssssssssssssssssssssssssnsesssesssssssssnsnes 193
e oY YA =T o= 1 =Y (o] PP PP SR 193
CoNVEIEr BUS VORAGE ... ..uieiiiii et e e e e e e e e e e e e e st e aeeeaeeeaeennsreeeaaaeeas 194
In Cab Verification USING LINCS 11 DISPIAY.......cciiiiiiiiiieie ettt a e e e s e e e e e e e e 195
Verification by ViSUal INAICALION .........coooiiiiiieiie e e e e e e e e e e s e e e e e e e e e aanes 197
Verification by Physical Measurement Main BUS Bars ..........ccc.ueiiiiiiiiiiiiiieieee et 198
Converter Assembly Bus CONNECLIONS .........uiiiiiiiiiiii e 199
AJUSTING the RP T ettt e b et e e e bt e e e e b bt e e e aabe et e e rabaeeeeannneee s 200
1 ET 0 TSI =0 U1 =Y O URE 200
Crankshaft rotation procedure for Teir 1 and Teir 2 Cummins ENgiNe ...........cccooiieiiiiiiiiiiiiee e 202
Crankshaft rotation procedure for Teir 1 and Teir 2 Detroit Engine..........occoviiiiii e 203
Ty o o 1 F= ET= T TR USRS 205
S TCY ] o o 1 F= ET= 1 PP PRPR 208
RPT Setting Procedure B40A MOLOT .........cciiiiiiiiciieerierssisssssssessesssssssssmssssessssssssssmsssessessssssssnssnsssssnsssssnnenes 211
e oY YA ST oF= 1=V (o] PR PPSR 211
CoNVEIEr BUS VORAGE ......uiiiiiiii e e e e e et e e e e e e e st e e e e e e e e e seensnreeeaaaeeas 213
In Cab Verification USING LINCS 11 DISPIAY .......cciiiiiiiiiiieee ettt e e e e e e e e e e e e 214
Verification by Visual INAICAtION ...........ooiiiiiii e 216
Verification by Physical Measurement Main Bus Bars ..o 217
Section 06-03-05 DOC L-r06 3 © 2019 Komatsu. All rights reserved.
L-1350/1850/2350

8/30/2019



SR Drive System-Procedures Generation3
Converter Assembly Bus CONNECLIONS .........uiiiiiiiiiiei e e 218
JacKiNg the IMACKIINE ... ..o ettt e e e bbe e e e e b e e e e nes 219

AJUSTING the RP T ettt e e bt e e st e e e b b et e e aabe et e e aabee e e s anneee s 221
1 ET 0 TSI =0 U1 =Y SRR 221
SEHNG Phase 3.ttt et e bt e e e b e e e e b e e nes 224
SEHING PRASE 2.ttt e bt e e e et e e e eab e e e e 227

RPT Setting Procedure B0 MOLOF ..........cccciiiiiiiciinerrerssisssssssssssesssssssssmsss s e s s sssssssssssssssessssssssmssnsssssnnssssnnenes 229

e oY YA =T o= 1 =Y (o] PR PP 229
CoNVEIEr BUS VORAGE ... ..uiiiiiii e e e e e e e e e e e e e st e e e e e e e e aeannnreeeaaaeeas 231
In Cab Verification USING LINCS 1] DISPIAY .......cciiiiiiiiiieee ettt e e e e e e e e e e e e e 232
Verification by ViSual INAICATION .........cooiiiiiiiei e e e e e e e e e s re e e e e e e e e aaaes 234
Verification by Physical Measurement Main Bus Bars ..o 235
Converter Assembly Bus CONNECLIONS .........uiiiiiiiiiiei e e 236

Middle Pinion Removal and Replacement - Model 57 Planetary Drive...........ccccoiieiiiieiiiiecceee e 237

Remove Brake Cylinder and Brake DiSK ...........oooiiiiiiiiiiiieee e 239

AJUSTING the RP T ettt e bttt e e bt e e e e bt e e e aabb et e e aabaeeesaanneee s 239
1 ET 0TI =0 U1 =T SRR 239
Ty o o 1 F= ET= T TR PR 241
104 01 Tot (1 oo [ o 0 F= FT Y0 SRR 245

Middle Pinion REINSTAI ............oiiie e e s 247

Replacing the Fault Isolation MoNitor ... s 249

e oY YA =T oF= 1 =Y (o] O PRRPPR SR 249
CoNVEIEr BUS VORAGE ... ..ueiiiiii ettt e e e e e e e e e e e e s b e e e e e e e e e saennnreeeaaaeeas 250
In Cab Verification USing LINCS I DISPIAY .......coiiiiiiiiiiiiiee ittt 251
Verification by Visual INdICAtION ..........oooiiiiiii e 253
Verification by Physical Measurement Main Bus Bars ..o 254
Converter Assembly Bus CONNECLIONS .........uiiiiiiiiiiei e e 255

T o)V 2= 1= T aTo [ =T o] F= o =T o g 1= o | RS 256

LOW IMPEAANCE TEST ...ttt ettt ettt ets s s s s st s st s st s st s s sssstnsssssnsnsnsssnsnnnnnnns 257

High Impedance/Cable Fail TeST ... e e e e et e e e e e s s nraaees 259

List of Figures

Figure 1. = 10 0 =T oo G TSP PP 15

Figure 2. High throttle selected, drives enabled ... 16

Figure 3. [0 =T N o 7= ] Qo o 1 PSSP 16

Figure 4. [0 =T I o 7= ] Q8 o0 o TS PPPPPPPRE 16

Figure 5. Load bank group SEIECL ..........u et ettt n e tntn e tnrnrnrnrnrnrnnes 17

Figure 6. Load bank HP and load bank Off .............ooiiiiiii e 17

Figure 7. Load bank channels Chart VIEW ...............uuueiiiiieiiiiiiiiieieieieeeeebeeeeeetaeeeneneneeenensnenrnnnee 18

Figure 8. Load bank channels recorded information Select.............ccccuvviiiieiii i, 18

Figure 9. 10 second WINAOW dUIATION ........ueiiiiiiiiii et e e 18

Figure 10. Load bank channels recorded information select ... 19

Figure 11. BlUE Marker POSIION ........eiiiiiiiie i e e s e e e 19

Figure 12. Red Marker AL @t TSEC .....ooiiiiii e s 19

Figure 13. Display value Set tO @VErage..........uiiiiiiiiii e 20

Figure 14. (= Lol oF=T 0| [ | T PSPPSR 20

Figure 15. = 10 0= oo G USRS TSP 21

Figure 16. Converter assembly BUS LED'S .......coouiiiiiiiiii ettt 22

Figure 17. LINCS logging/monitoring MENU @CCESS .......ccoicuiiiiiiieee e ettt e e e e e e e e e e e eararee e e e e e e ennnraees 23

Figure 18. REMOVE CHANNEIS ..ottt ettt ettt et et et et et et et e e et e e e aeaeaeaaaaaaaeees 23

Figure 19. (Y i g F= T o IR =T o )| T PEUPR 24

Figure 20. [=TUESIAVTo] 1 ¢=To T IR T o 1= 4 o] o 1S PSSP 24

Figure 21. Isolation and control SWItCh @SSEMDIY .......c.oeiiiiiiiiiiiiieeeeeeeeeee e 25

Figure 22. Bus voltage LED array on SR control board............cccooiiiiiiiiii 25

Figure 23. MaIN DUS DAIS ... e e e e e 26

Figure 24. Converter assembly bus connections (rear of cabinet) ...........cccoiiiii 27

Figure 25. Converter assembly bus connections (front of cabinet) ..........cccooiiiii 27

Figure 26. = 10 0= oo G USRS TSP 30

© 2019 Komatsu. All rights reserved.

Section 06-03-05 DOC L-r06
L-1350/1850/2350
8/30/2019



Generation3

SR Drive System-Procedures

Figure 27. Operators Screen — KESS @t B0%0......coiiiuiiiiiiiiiiee ittt 30
Figure 28. ESD Motor Channel SEIECE. ... e 31
Figure 29. Drive ENabBIe SWILCN........oiii e 31
Figure 30. ESD MOLOIr RPM ..ttt st e rb e e e b e e e 32
Figure 31. LINCS 11 INput SIMUIBLOT BOX .....cciiuieeiiiiiiie ittt e 33
Figure 32. Drive System ADNOIMAl ICON .........uiiiiiiiii e 42
Figure 33. Example 1: B-60 ON 577 DFIVET ...ttt e e e e e e e e e e s e sanrraeeaae s 43
Figure 34. Example 2: B-40A 0N 517 DIIVET ...ttt ettt e e e e e e e e e e e snnraaeeeae s 43
Figure 35. Typical grade/SPEEd ChaI ..o e e e e e e e aeeaae s 44
Figure 36. =T 1 1= o o QOSSPSR 45
Figure 37. Converter assembly BUS LED'S .......ccouiiiiiiiiie et 46
Figure 38. LINCS logging/monitoring MENU GCCESS .........eeiiiiuiiiiiiiiiie ettt 47
Figure 39. REMOVE ChANNEIS ..ot b e e e 47
Figure 40. Left NaNA SCIOIl.... ... e e 48
Figure 41. Bus voltage iNAICALION ........coiiiiiii e 48
Figure 42. Isolation and control SWItCh @sSemDbIY .........c..eoiiiiiii 49
Figure 43. Bus voltage LED array on SR control board............cccooiiiiiiii 49
Figure 44. =TT o TU <3 0T = PSPPSR 50
Figure 45. Converter assembly bus connections (rear of cabinet) ...........ccccccoeviiiiiiiie e, 51
Figure 46. Converter assembly bus connections (front of cabinet) ..........ccccccooviiiiiiii e, 51
Figure 47. Converter assembly cable CONNECLIONS ...........ccccuiiiiiiiii e 52
Figure 48. Cable isolation and INSUIAtION ...........cccuiiiiiiii e a e e 52
Figure 49. Fuse assemblies (L-2350 SNOWN)........ooiiiiiiiiiiiiiiiie e e e e e e e e eeaae s 52
Figure 50. VENICIE/POWET CONNECION ......ciiiiiiiee ettt bbb e e snaeee s 53
Figure 51. Master converter assembly diSCONNECTEA ..........ocuuiiiiiiiiiii e 53
Figure 52. Isolation and control SWItch @sSemDBIY .........c..eoiiiiiiii 53
Figure 53. LINCS configure drives SCrEEN ........ccii it 54
Figure 54. LRM Converter isolation (EXamPIE) .........eii i 54
Figure 55. LINCS drive configuration menu apply changes (eXample) ..........ccocccvveeeeeeiiiiiiiieeeee e 54
Figure 56. =T 1 1= o o QOSSPSR 59
Figure 57. Converter assembly BUS LED'S ........oouiiiiiiiiie et 60
Figure 58. LINCS logging/monitoring MENU @CCESS .......ccoieuiiiiiiieee e ettt e e e e e et e e e e e e e e e e e ennreees 61
Figure 59. REMOVE CHANNEIS ..ottt ettt ettt ettt et et et et et et et e e e aeaeaaaaaaaaaeees 61
Figure 60. (Y i g F= T o [T o )| PUPPR S 62
Figure 61. Bus voltage iNAICAtION ........coiiiiiii e 62
Figure 62. Isolation and control SWItCh @sSemDBIY ...........eiiiiiiii 63
Figure 63. Bus voltage LED array on SR control board............ccooiiiiiiiii e 63
Figure 64. MaIN DUS DAIS ... e 64
Figure 65. Converter assembly bus connections (rear of cabinet) ...........cccooiiii 65
Figure 66. Converter assembly bus connections (front of cabinet) ..........cccooiiiii 65
Figure 67. Converter assembly cable CONNECLIONS ..........cccccuiiiiiiiic e 66
Figure 68. Cable isolation and INSUIAtION ...........ccuiiiiiiii e a e e 66
Figure 69. Fuse assemblies (L-2350 SNOWN)........ooiiiiiiiiiiiiieiie et e e e e e e e e e sanrraeeaae s 67
Figure 70. Vehicle/power and RPT/RTD CONNECIOIS ........uuiiiiiiiiiiiiiieiee e ettt a e e nraaee e e 67
Figure 71. RPT/RTD connection to slave converter assembly SR control board.............ccccceeevviiirineen.n. 68
Figure 72. Isolated Master CONNECHIONS .........oiiiiiiiiiieeeeeeeeeeeee ettt a e e e e e aaae e 68
Figure 73. Isolation and control SWItCh @sSEemMDbIY ...........eiiiiiiii 69
Figure 74. LINCS configuration MENU...........oouiii i 69
Figure 75. LINCS drive configuration menu (€Xample)..........cuiiiiiiiiiii e 70
Figure 76. LINCS drive configuration menu apply changes (example) ..o 70
Figure 77. = 10 0= oo G USRS TSP 75
Figure 78. Converter assembly BUS LED'S ........couiiiiiiiiii et 76
Figure 79. LINCS logging/monitoring MENU @CCESS .......ccoviuiiiiiiieee et e e e e e eereee e e e e e evaree e e e e e e 77
Figure 80. REMOVE ChANNEIS ......ceiiiiiiiieeeee ettt ettt ettt ettt e et et et et et e e et e aeaeeeeeaaaaaaaaees 77
Figure 81. (Y i g F= T o KT o | PEUPR S 78
Figure 82. BUs vOItage INAICATION .........uiiiiii e s e et n e ststnsnenensnensnenrnnnne 78
Figure 83. Isolation and control SWItCh @SSEMDIY .......c.oeiiiiiiiiiiiiieeeeeeeee e 79
Figure 84. Bus voltage LED array on SR control board............cccooiiiiiiii e 79
Figure 85. MaIN DUS DAIS ... e 80
Section 06-03-05 DOC L-r06 5 © 2019 Komatsu. All rights reserved.

L-1350/1850/2350
8/30/2019



SR Drive System-Procedures Generation3

Figure 86. Converter assembly bus connections (rear of cabinet) ...........cccoiiii 81
Figure 87. Converter assembly bus connections (front of cabinet) ..........cccooiiii 81
Figure 88. Converter assembly cable CONNECHIONS ...........eiiiiiiiii e 82
Figure 89. Cable isolation and INSUIALION ...........coiiiiii e 82
Figure 90. Fuse assemblies (L-2350 SNOWN)......couuiiiiiiii e e 83
Figure 91. TR eTe] g1 o]l o ToT=1 o [P PUUPPOPPPPOPPRR 83
Figure 92. SR control board — terminator Cable..............oooviiiii e 83
Figure 93. Isolated single slave CONNECHIONS ..........oeiiiiiiiiiiiieeeeeeeeeeeeeee e a e 84
Figure 94. Isolation and control SWItCh @SSEMDIY .......cooeiiiiiiiiiiiiieeeeeeeee e 84
Figure 95. LINCS configuration MENUL...........ccoiiiiiiiiiiiee e e e e e e e e e e e e e e e e e e e senrnreees 85
Figure 96. LINCS drive configuration menu (€Xample)........cc.uuiiiiiii i 85
Figure 97. LINCS drive configuration menu apply changes (example) ..o 85
Figure 98. = 10 0 =T oo G TSP PP 91
Figure 99. Converter assembly DUS LED'S .......cooiiiiiiiie e 92
Figure 100.  LINCS logging/monitoring MENU @CCESS .......ocuuiiiiiiiiieiiiiiieeeitieee ettt ee et e et e e s b e e sbeeee e 93
Figure 101.  RemMOVE ChaNNEIS ..ottt e e 93
Figure 102.  Left RANA SCIOIl......coueii ettt e e et e e e e rabeeeeans 94
Figure 103. [=TUESIAVTo] 1 ¢=To T IR T o 1= 4 o] o 1S PSSP 94
Figure 104. Isolation and control SWItCh @SSEMDIY .......cooeiviiiiiiiiiiieeeeeeeee e 95
Figure 105. Bus voltage LED array on SR control board.............cccooiiiiiiiiiii e 95
Figure 106. =TT o TU S 0T = PSSR SRPRPR 96
Figure 107.  Converter assembly bus connections (rear of cabinet) ...........ccccoocviiiiiiiiiiiicieee e, 97
Figure 108.  Converter assembly bus connections (front of cabinet) .............ccccovveiiiiiiiicii e, 97
Figure 109.  Converter assembly cable CONNECONS ........coouiiiiiiiiii e 98
Figure 110.  Cable isolation and iNSUIAtION .............oiiiiiiiiii e 98
Figure 111.  Fuse assembly (L-2350 SNOWN).........eiiiiiiiiiiiiie et 99
Figure 112. SR control board slave converter assembly ..........occeoiiiiiiiiiii e 99
Figure 113.  Master/SIave CONMNECIOIS ......ccoiuiiiiiiiiiee et e e 100
Figure 114. Isolating non-terminating slave assembIY............ooviiiiiiiiiiiiiiiii e 100
Figure 115. SR control board — terminator Cable............cooouiiiiiiii e 101
Figure 116. Isolating terminating slave aSSEMDIY .........cooiiiiiiiiiiiiiieeeee e 101
Figure 117. L-1350 grid cable relOCation ...............uuuuueeuiieiiiiieiiiieee e beeeeeeeenenenenensnesrnensnsnrnnes 102
Figure 118. Isolation and control SWItCh @SSEMDIY .......cooviiiiiiiiiiiiiiieeeee e 103
Figure 119.  LINCS configuration MENU..........ccooiiiiiiiiie et a e e e e e e e e e e e enrnre s 103
Figure 120.  LINCS drive configuration generator converter isolation (example)...........ccccocvieiiniiiicinnen. 103
Figure 121.  LINCS drive configuration generator converter apply changes (example)..........cccocceeeennneen. 104
Figure 122.  Converter assembly transportation CONtaiNer. ... 105
FIGUIE 123, FramE LOCK ...ttt sttt ettt e e st e e e aba e e e e anneee s 107
Figure 124.  Converter assembly DUS LED’S .....o..uuiiiiiiiiiiie e 108
Figure 125.  LINCS logging/monitoring MENU GCCESS .....c.ciuuiiiiiiiiieiiiiiee ettt st 109
Figure 126. REMOVE ChANNEIS ......oeiiiiiiieeeeeeeeeee ettt ettt ettt ettt e et e et e e et et et e e e e e aaaaaaaees 109
Figure 127. [ i o F= T o IR =T o )| U SOPPRRPRN 110
Figure 128. [=TUESIAVT0] 1 ¢=To T TR T o [To=1 4 o] o 1S PSSP 110
Figure 129. Isolation and control SWItCh @SSEMDIY .......cooviiiiiiiiiiiiiieee e 111
Figure 130. Bus voltage LED array on SR control board...............cooiiiiiiiiiiiiiii e 111
Figure 131. =TT o TU ST 0¥ = PSSR 112
Figure 132.  Converter assembly bus connections (rear of cabinet) ...........ccooiiiiiii, 113
Figure 133.  Converter assembly bus connections (front of cabinet) .............cccoiiiii e, 113
Figure 134.  Cable rEMOVAL......cco.uiiiie ettt ettt e e sb e e e ennee s 114
Figure 135. SR control board CONNECHIONS. ..........uuiiiiiiiiii e 114
Figure 136.  Co0lant SUPPIY VAIVE..........ooiiiiiiie et 115
1o 10 (Tt I I AR ©7o To - o | 4 119 =T SRR 115
Figure 138. Converter assembly outside DOILS ...........oviiiiiiiiii e 116
Figure 139. Removing converter assembly using lifting device............ccueviieiiiiiiee e, 116
Figure 140.  Gasket seal & QUIAE FOAS.......ccoiiiiiiiiiiiiiie et e e e e e e e e e e e e e e e enrnneees 117
Lo U= 7 O o o BTN =T=To [ =T o o 118
Figure 142.  Coolant lines (shown with valve on supply and return) ...........ccccoooiiiieiie e 118
Figure 143.  Cable iNSallation ..........oo i 119
Figure 144.  Vehicle/power and RPT/RTP CONNECIOIS .........uuiiiiiiiiiiiiiiee e 119
© 2019 Komatsu. All rights reserved. 6 Section 06-03-05 DOC L-r06
L-1350/1850/2350

8/30/2019



Generation3

SR Drive System-Procedures

Figure 145. SR control board CONNECHIONS. ..........uuiiiiiiiiii et 119
FIGUIE 146.  FrameE LOCK .......eiiii ittt et e e ab et e e abae e e e anneee s 121
Figure 147.  Converter assembly DUS LED’S ........uuiiiiiiiiiiiie e 122
Figure 148.  LINCS logging/monitoring MENU GCCESS .......ciuuiiiiiiiiieiiiiiee ettt ettt e st aneee s 123
Figure 149. RemMOVE ChaNNEIS ........oooiiiiii e et 123
Figure 150.  Left RANA SCIOIl.....ccouiiiiiee et e e e e e sneee s 124
Figure 151. BUS vOItage iNAICATION ........uuiiiiii et e et s tneee s enentnsnrnenrnrnsnnnne 124
Figure 152. Isolation and control SWItCh @SSEMDIY .......oooeiiiiiiiiiiiiiieeeeeeee e 125
Figure 153. Bus voltage LED array on SR control board..............ccooiiiiiiiiiiiiiii e 125
Figure 154. =TT o TU SR 0¥ = PSR SPRPRPRP 126
Figure 155.  Converter assembly bus connections (rear of cabinet) ..........cc.cccoovciiiiiiiiicci e, 127
Figure 156.  Converter assembly bus connections (front of cabinet) ............cccooiiiiiie, 127
Figure 157. SR control board CONNECHIONS. ..........uuiiiiiiiiie et 128
Figure 158.  PRas@ CONNECIOIS ........ooiiiiiiiiiiiii ettt sttt ettt e sbt et e e s bb e e e e snneee s 128
Figure 159.  EXIractor 1001 USE ... ...eiiiiiiiiiiiiie ettt e e sanee s 129
Figure 160.  Connector mounting and + / — terminal SCrEWS ...........ccoiiiiiiiiiiiii e 130
Figure 161.  Connector mounting and + / —terminal SCrEWS ...........cooiiiiiiiiiiiii e 131
Figure 162. e =TSR oTe] T 1= o3 (o] =TSRSS 131
Figure 163. SR Control board CONNECLIONS...........uuiiiiiieeiicceeeee e a e e e 131
Figure 164. Parallel panels for generators (qty varies depending on model) .........cccccoeeeviciiiiieeeec e, 133
Figure 165. =T 1 1= 0 o o GO PRSP SP RPN 135
Figure 166.  Converter assembly bUS LED’S ...........uuiiiiiiiiiiiiieiee et a e e 136
Figure 167.  LINCS logging/monitoring MENU @CCESS ........ccuvviiiiieeeiiiiiiieeee e e e eeeitreee e e e e e e e eanraeee e e e e e s ennnreees 137
Figure 168.  RemMOVE ChaNNEIS ........oooiiiiii et 137
Figure 169.  Left RANA SCIOIl......co.iiiii ettt e e aaaee s 138
Figure 170.  Bus vOItage iNAICAION .........coiiiiiiiiiie e e 138
Figure 171.  Isolation and control switch assembly ............ccoiiiiiiii e 139
Figure 172.  Bus voltage LED array on SR control board...............ccoiiiiiiiiiiiiiinii e 139
Figure 173. =TT o TU ST 0¥ = PSSR 140
Figure 174.  Converter assembly bus connections (rear of cabinet) ..........ccccccooeciiieiii i, 141
Figure 175.  Converter assembly bus connections (front of cabinet) .............ccooociii i, 141
Figure 176. Data acquisition board jumpers and Phase connections .........cccccccvvvveveviiiiiiiiiiiiiieciceicceceee, 142
Figure 177. (D F= T e= I=Toto [T LS 11 To] o T oo =1y o PRSPPI 143
Figure 178. Ribbon cable CONNECHION ..........ooiiiiiiieieeeee ettt e e e 143
Figure 179.  Oscilloscope BNC connection (reference only) ... 143
Figure 180.  Oscilloscope connection (L-1850/L-2350 depicted) ........cuveiiriiiiiiiiiiieiiiiee e 144
T [0 (Tt S I @ £ Tor | 0T oo o =T T= ] o USRS 145
Figure 182.  Isolation and control switch assembly ... 146
Figure 183.  Drive switch power button LED’s illuminated..............ccoiiiiiiiiiiiiii e 147
Figure 184.  Load bank MOde SEIECT.........couiiiii e 147
Figure 185. Data logging — 10gging/monitoring MENU ............uviiiiii i 148
Figure 186.  Drive switch power button LED’S Off ..........ccoiiiiiiiiiie e 148
Figure 187.  GOOA WaAVETOIMMS.....cciiiiiiiiiiiiie e ettt e e e e e et e e e e e s e et e e e e e e e s e aasabeeeeeaeessassareeeeaaeeeannnssneees 148
Figure 188. Phase connections on data acquisition board ... 149
Figure 189. Parallel panels for B60 MOTOr ...........uuiiiiiiie e 151
Figure 190. =T 1 1= 0 o o QOSSPSR 153
Figure 191.  Converter assembly DUS LED’S ........uuiiiiiiiiiiiie et 154
Figure 192.  LINCS logging/monitoring MENU GCCESS ......cciuuiiiiiiiiieeiiiiee ettt ettt snnnees 155
Figure 193.  RemMOVE ChaNNEIS ........oooiiiii ettt 155
Figure 194.  Left RANA SCIOIl.....ccoueiiii ettt e e eneeee s 156
Figure 195.  Bus vOItage iNAICAION .........ooiiiiiie e 156
Figure 196. Isolation and control SWItCh @SSEMDIY .......cooviiiiiiiiiiiiiieee e 157
Figure 197. Bus voltage LED array on SR control board...............cooiiiiiiiiiiiiiii e 157
Figure 198. MaAIN DUS DAIS ...ttt ettt ettt ettt ettt et et ettt et et et et et et e e e e et e e e aaaeeaaaaaaaaaaees 158
Figure 199.  Converter assembly bus connections (rear of cabinet) .............cccooeciiiiiii i, 159
Figure 200.  Converter assembly bus connections (front of cabinet) .............ccooociiiii i, 159
Figure 201. Data acquisition board jumpers and Phase connections .........cccccccvvvveveviiiiiiiiiiiiiieciceicceceee, 160
Figure 202.  Data acquisition DOAIM ...........oocuuiiiiiiiiii s 161
Figure 203.  Ribbon cable CONNECHION ...........uiiii e 161
Section 06-03-05 DOC L-r06 7 © 2019 Komatsu. All rights reserved.
L-1350/1850/2350

8/30/2019



SR Drive System-Procedures Generation3

Figure 204.  Oscilloscope BNC connection (reference only) ... 161
Figure 205.  OSCillOSCOPE CONMNECHION .....coiiiiiiiiiiiiiee ettt sttt e e e e snneee s 162
Figure 206.  OSCillOSCOPE SEIUP ..ciiii it e ettt e e e et e e e e e e e e et e e e e e e e e e s annnaneeeeaeeeaannnnneeas 163
Figure 207.  Drive switch power button LED’s illuminated..............ccoiiiiiiiiiiiiiii e 165
Figure 208.  GOOA WaAVETOMMIS ... ettt sttt e sb et e e abbe e e e anneee s 165
Figure 209.  Phase connections on data acquisition board ..o 166
Figure 210. (S e=Ta L= (oo QT T (oo 1q=To I oo X1 1 (o] o PSPPSR 170
Figure 211.  System settings — CONfIQUIe = AriVES.......ccccoiiiiiiiiiiie e 171
Figure 212. D N =T T= = o1 PSR SPRRPRP 171
Figure 213.  Converter assembly bUS LED’S ...........uuiiiiiiiiiiiiiiee et a e 172
Figure 214.  LINCS logging/monitoring MENU @CCESS .......cccuuvviiiiieeeiiiiiiiieee e e e eseirreee e e e e e e e eanraeeeeaeessensnreees 173
Figure 215, RemMOVE ChaNNEIS ........oooiiiiii et saneee s 173
Figure 216.  Left NANA SCIOIl.....ccoueiiie ettt e e saneee s 174
Figure 217.  BuUs vOIRAGE INAICAION ........eeiiiiiii e 174
Figure 218.  Isolation and control switch assembly ..o 175
Figure 219.  Bus voltage LED array on SR control board...............coooiiiiiiiiiiiiiii e 175
Figure 220.  Main DUS DAIS .....coooiiiiiiiiiiie ettt sttt sb e e an e e e eanee s 176
Figure 221.  Converter assembly bus connections (rear of cabinet) ..........cc.cccooeciiiiiiiiiicii e, 177
Figure 222.  Converter assembly bus connections (front of cabinet) ............cccooociiiiiiiiicii e 177
Figure 223.  Fuse assemblies (L-2350 SNOWN).........cooiiiiiiiiiiiiiiiee et a e e e 178
Figure 224.  Grid cable (58) iSOIAtiON .........coiiiiiiiiiieee e e e e e e e e e e e e 178
Figure 225.  Vehicle/power and RPT/RTP CONNECIOIS ............uuiiiiiiiiiiiiiiieee et 179
Figure 226.  Axle cover (front axle SHOWN) ........cc.eiiiiiiiii e 179
Figure 227.  Motor CONNECLIONS N AXIE ....c.oiiiiiiiiiie et 179
Figure 228.  MOTOr iSOIALION. .....coiiiiiie ittt e abb e e e eaneee s 180
FIQUrE 229. FrameE LOCK ...ttt e sttt e e st et e e abbe e e e anneee s 181
Figure 230.  Converter assembly DUS LED’S ........uuiiiiiiiiiiie e 182
Figure 231.  LINCS logging/monitoring MENU GCCESS .......ciuuiiiiiiiiieiiiiiee ettt ettt aneee s 183
Figure 232. REMOVE CHANNEIS ......oeiiiiiieeeeeeeeeeee ettt ettt ettt ettt et et et et e e e e e e e e e e e e e aaaaaaaaas 183
Figure 233. [ i o F= T o IR =T o )| U SUPPRRPRN 184
Figure 234. BUS vOItage iNAICAtION ... ...t beb s neeentnensnsnrnrnenrnennnnn 184
Figure 235. Isolation and control SWItCh @SSEMDIY .......cooeviiiiiiiiiiiiieeee e 185
Figure 236. Bus voltage LED array on SR control board..............ccoooiiiiiiiiiiiiii e 185
Figure 237. =TT o TU ST 0¥ = PSPPSR 186
Figure 238.  Converter assembly bus connections (rear of cabinet) ...........ccoviiiiiii, 187
Figure 239.  Converter assembly bus connections (front of cabinet) ............cccooiiiiii, 187
Figure 240.  FUSE @SSEMDIIES .......eiiiiiiiii ettt 188
FIGUIE 241, FrameE LOCK ...ttt e st e e st e e e abee e e anneee s 189
Figure 242.  Isolation and control switch assembly ... 190
FIGUIE 243, LINCS SCIEEN......oiiiiiiiie ittt ettt s bbbt e s bttt e e sb et e e sbbe e e e anneee s 191
Figure 244.  Selecting RPT B set on appropriate CONVErEr ...........cooccuiiiiiiie i 191
Figure 245.  Apply changes to Set RPT Set ... 192
Figure 246. =T 1 1= 0 o o QOSSPSR 193
Figure 247.  Converter assembly bUS LED’S ...........uuiiiiiiiiiiiieeeee e a e 194
Figure 248.  LINCS logging/monitoring MENU @CCESS ........ccuvviiiieeeeiiiiiiieeee e e e e eeitreee e e e e e e e eanraeee e e e e s s eannreees 195
Figure 249. REMOVE CHANNEIS ......oeiiiiiieeeeeeeeeeee ettt ettt ettt ettt et et et et e e e e e e e e e e e e e aaaaaaaaas 195
Figure 250.  Left RANA SCIOIl.....ccouiiiie et e e e e e rnneee s 196
Figure 251.  Bus vOItage iNAICAION .........coiiiiiiiie e 196
Figure 252.  Isolation and control switch assembly ... 197
Figure 253.  Bus voltage LED array on SR control board..............ccooiiiiiiiiiiiiiiiee e 197
Figure 254.  Main DUS DAIS .....coooiiiiiiiiiie ettt ettt et e e e e ab e e e aneee s 198
Figure 255.  Converter assembly bus connections (rear of cabinet) ..........cc.cccoeeciiiiiiiiiiiie e 199
Figure 256.  Converter assembly bus connections (front of cabinet) .............ccooociiiii i, 199
Figure 257. RPT, shutter and OULEN FACE ........ooeiiiiiiiiieeeeeeeeeeeeeeeee ettt ettt e e e e e e e e e 200
Figure 258. RPT tester card @nd CabIES .........oovviiiiiiiiiiiieieeeeeeeeeee ettt e et e e e e e e e e e e e aeaaees 201
Figure 259.  Tester Card (SW T OFF) .. ..ot e e e e e e e e e et e e e e e e e e aenrnneees 201
Figure 260. Cummins engine rotation t00............occiiiiiii e 202
Figure 261.  REMOVE SEAMET ....cooiiiiiiieee ettt et e e sbbe e e e saneee s 203
Figure 262.  Detroit engine rotation t001...........oooiiiiiiii e 203
© 2019 Komatsu. All rights reserved. 8 Section 06-03-05 DOC L-r06
L-1350/1850/2350

8/30/2019



Generation3

SR Drive System-Procedures

Figure 263.  Rotating engine crankshaft with manual drive gear............cccooiiiii 203
Figure 264.  Phase terminal POSES .......uiiiiiiiiii e 205
Figure 265.  Shutter aligned to RPT .. ..o 205
Figure 266.  Tester card Phase 3 LED’S.........oiiiiiiiii e 206
Figure 267.  RPT @dJUSIMENT ... ittt e e e sanee s 206
Figure 268.  Counter clockwise aligNMENt ..........cuuiiiiiiiiiii e 207
Figure 269. CloCKWISE @ligNMENT......coi it e e e e e s e e e e e e e e seanbaeeeeaeeeeeaanes 207
Figure 270. Counter ClOCKWISE aligNMENT .......coiiiiiiiieiee e e e e e e e e e e e e e e e aanes 208
Figure 271.  Tester card Phase 2 LED'S.........cooiiiiiiiiii ettt e e e et e e e e e e 208
Figure 272. CloCKWISE @ligNMENT......coi it e e e e e s e e e e e e e e seanbaeeeeaeeeeeaanes 209
Figure 273. =T 1 1= o o QO PP 211
Figure 274.  Pressure bleed dOWN VaAIVES..........oouiiiiiiiiii et 212
Figure 275.  Converter assembly DUS LED’S .......uuiiiiiiiiiiiee et 213
Figure 276.  LINCS logging/monitoring MENU @CCESS .....ccoiuuiiiiiiiiieiiiiiee ettt st saneee s 214
Figure 277.  RemMOVE ChaNNEIS ........oooiiiiiii et 214
Figure 278.  Left NANA SCIOIl.....ccouiiiie e bbb e sanee s 215
Figure 279.  Bus vOItage iNAICAION .........cooiiiiiiie e e 215
Figure 280. Isolation and control SWItCh @SSEMDIY .......ooovviiiiiiiiiiiiieeeee e 216
Figure 281. Bus voltage LED array on SR control board..............ccooiiiiiiiiiiiiii e 216
Figure 282. =TT o TU SR 0T = PSPPSR 217
Figure 283.  Converter assembly bus connections (rear of cabinet) ..........cc.cccooeciiiiiiiiiiiie e, 218
Figure 284.  Converter assembly bus connections (front of cabinet) .............ccooociiiii i, 218
Figure 285. Front and rear axle jacking and jack stand placement location (typical).........ccccccevveeiiinnnnee. 219
Figure 286. Recommended jack stand placement locations (typical all models) ..........cccociieiiiiiieinninenn. 219
Figure 287.  Rod installation for releasing brake ... 220
Figure 288.  View of jack rod installed in brake CYlINAer...........coouiiiiiiiiiii e 221
Figure 289. RPT, Shutter and OULEI FACE.........cooeeeeeeee e e e e e e eeeaaaan 221
Figure 290.  RPT Tester card and CabIES .........ooouiiiiiiiiii e 222
Figure 291.  Tester Card (SWT OFF) . ...t e e e e e e e e e et re e e e e e e e e anrnreees 223
Figure 292. Phase terminal POSIS .....oeiiiiiiiieiiieie ettt ettt ettt e e et e e e e e e e e e e e e aaaaas 224
Figure 293.  Shutter alignment t0 RPT ......oooiiiiii e e e e e e e 224
Figure 294.  Tester card Phase 3 LED'S........ccoiiiiiiiiiii ettt e et a e e e e e 225
Figure 295. Ll = To | U1 .41 o | PSR SRRPRP 225
Figure 296. Counter CloCKWISE aligNMENT .......coiiiiiiiiiiie e e e e s e e e e e e e e eeaanes 225
Figure 297.  ClockwWiSe aligNmMIENt ... ... ..oiiiiiiii ettt e e s 226
Figure 298.  Counter clockwise aligNMENt .........ooueiiiiiiiiii e 227
Figure 299.  Tester card Phase 2 LED’S.........oiiiiiiiiii e 227
Figure 300.  ClockwiSe aligNmMENt ..........oiiiiiiiiii et e e s 228
FIGUrE 301, FrameE LOCK ...ttt ettt e e st et e e abee e e e anneee s 229
Figure 302.  Pressure bleed dOWN VAIVES..........oc.iiiiiiiiii e 230
Figure 303.  Converter assembly bUS LED’S ..........ouuiiiiiiiiiiiiieiee et a e 231
Figure 304.  LINCS logging/monitoring MENU @CCESS ........ccuuvviiiieeeiiiiiiiieeee e e e eeeitreee e e e e e e e sanraere e e e e e s snnnreees 232
Figure 305. REMOVE CHANNEIS ......oeiiiiiieeeeeeeeeeee ettt ettt ettt ettt et et et et e e e e e e e e e e e e e aaaaaaaaas 232
Figure 306. [ i o F= T Lo IR =T o )| OSSP PRPRRN 233
Figure 307. [=TUESIAVT0] 1 ¢=To T YR T o [To=1 4 o] o 1S PSSP 233
Figure 308. Isolation and control SWItCh @SSEMDIY .......cooeiiiiiiiiiiiiiieeeee e 234
Figure 309.  Bus voltage LED array on SR control board...............ccooiiiiiiiiiiiiiiee e 234
Figure 310.  Main DUS DAIS .....cooiiiiiiiiiie ettt e et e e e e sbb e e e e snneee s 235
Figure 311.  Converter assembly bus connections (rear of cabinet) ...........cccoiiiiini e, 236
Figure 312.  Converter assembly bus connections (front of cabinet) .............cccoiiiiie, 236
Figure 313.  Rod installation for releasing brake ... 237
Figure 314.  View of jack rod installed in brake Cylinder............cccoooiiiiiiiiiie e 238
Figure 315. Middle pinion removal/replacement MOdEl 57 ...........coooiiiiiiiiie e 238
Figure 316. RPT, shutter and OULEN FACE ........ooeiiiiiiiiieeeeeeeeeeeeeeeee ettt ettt e e e e e e e e e 239
Figure 317. RPT tester card @nd CabIES .........oovviiiiiiiiiiiieieeeeeeeeeee ettt e et e e e e e e e e e e e aeaaees 240
Figure 318.  Tester Card (SWT OFF) . ...t e e e e e e e e e e e e et ra e e e e e e e e annrnneees 240
Figure 319. Phase cable CONNECHONS ...........ooiiiiiiiiiieeeeeeeeeeeeee ettt ettt a e e e e e e e 241
Figure 320.  RPT @dJUSTMENT ... ittt st e e sbb e e e aanee s 242
Figure 321.  Shutter aligned to RPT .. ..o 242
Section 06-03-05 DOC L-r06 9 © 2019 Komatsu. All rights reserved.

L-1350/1850/2350
8/30/2019



SR Drive System-Procedures Generation3

Figure 322.  Tester card Phase 3 LED’S RPT aligned..........coiiiiiiiiiiiiii e 242
Figure 323.  Shutter incorrectly aligned t0 RPT .......oo i 243
Figure 324.  Tester card Phase 3 LED’s RPT incorrectly aligned ...........coooiiiiiiiiiiinii e 243
Figure 325.  Counter clockwise aligNMeENnt .........oouuiiiiiiiii e 243
Figure 326.  Turning rotor with socket and flex handle.............coouii e 244
Figure 327.  RPT @AJUSTING ....eeiiiiiiiieiiiee ettt bttt ettt e e sbbe e e e annee s 244
Figure 328. CloCKWISE @ligNMENT......coi it e e e e e s e e e e e e e e seanbaeeeeaeeeeeaanes 245
Figure 329. Phase cable CONNECHONS ...........ooiiiiiiiiiieeeeeeeeeeeeeeee ettt a e e e e e e aea s 245
Figure 330. Counter ClOCKWISE aligNMENT .......cooiiiiiiieiie e e e e e s e s e e e e e e e e aanes 246
Figure 331.  Tester card Phase 2 LED'S.........cooiiiiiiiiie ettt a e et e e e e e e 246
Figure 332. CloCKWISE @lIigNMENT......coi i e e e e e e e e e e e e e e e e seanbaeeeeaeesaeaanes 246
Figure 333.  Turning rotor with socket and flex handle.............cooouiii e 247
FIGUIE 334,  FrameE LOCK ...ttt et b et e e st e e abbe e e sanneee s 249
Figure 335.  Converter assembly DUS LED’S .......uuiiiiiiiiiiiee e 250
Figure 336.  LINCS logging/monitoring MENU GCCESS ......coiuuiiiiiiiiieiiiiiee ittt 251
Figure 337.  RemMOVE ChaNNEIS ........oooiiiiii e et 251
Figure 338.  Left NANA SCIOIl.....ccoueiiiee ettt e e enaee s 252
Figure 339. [=TUESIAVT0] 1 ¢=To T YR T o [To=1 4 o] o 1S PSSP 252
Figure 340. Isolation and control SWItCh @SSEMDIY .......cooeiiiiiiiiiiiiiiieeeee e 253
Figure 341. Bus voltage LED array on SR control board..............ccooiiiiiiiiiiiii e 253
Figure 342. =TT o TU SR 0¥ = PSR SPRPRPRP 254
Figure 343.  Converter assembly bus connections (rear of cabinet) ..........c..cccooeciiiiiii i, 255
Figure 344.  Converter assembly bus connections (front of cabinet) .............ccooeciiiii i 255
Figure 345.  Sense wire connection negative bus Dar ... 256
Figure 346.  Isolation MonItor CONNECLIONS .......coiuiiiiiiiiie e 256
Figure 347.  Isolation monitor ground tEST ..o 257
Figure 348.  Bus isolation resistance low fault................oooiiiiii e 258
Figure 349.  HV bus isolation resistance reading ...........cooouiiiiiiiiiii e 258
Figure 350.  Sense wire connection negative bus bar..............ccccoo oo 259
Figure 351. HV bus isolation sensor or cable fail .............cccciiiiiiiiiiiie e 259
© 2019 Komatsu. All rights reserved. 10 Section 06-03-05 DOC L-r06
L-1350/1850/2350

8/30/2019



Generation3 SR Drive System-Procedures

Safety

This publication contains special instructions that pertain to safety, operation, maintenance, and repair of the
machine. Listed below are the signal words and symbols that precede these instructions and their meanings:

The danger label indicates a hazardous situation which, if not avoided, will result in death or
serious injury.

/N WARNING

The warning label indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

/N CAUTION

The caution label, used with the safety alert symbol indicates a hazardous situation which, if not

avoided, could result in minor or moderate injury (includes the safety alert symbol A).

CAUTION

The caution label (without safety alert symbol) is used to address practices not related to
personal injury — only equipment damage.

NOTICE

The NOTICE graphic is to indicate areas of importance to the reader that are not related to personal
injury or machine damage.

Safety, Warnings and Cautions

It is important that all personnel read and understand all SAFETY, CAUTIONS and WARNINGS before
operating, or working on or near the machine. The following CAUTIONS and WARNINGS are a summary of
those found throughout this document.

/N WARNING

CRUSH HAZARD

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the
locked position and lock out the machine’s starting capability before performing any work
process. Follow all applicable lockout procedures and local rules and regulations for performing
work processes. Serious personal injury or death could occur if the machine is started or moves
while any type of work process is being conducted on the machine.

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that
the operator has control over the steering and that you have good communication with the
operator. Crush hazard is possible if personnel are in this area while the machine is articulated,
which could result in serious injury or death.
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Risk of crush hazard and collision may occur as the loader will be run at full speed in both
forward and reverse. Make sure the loader is in an area where there is ample space in front and
behind the machine. Make sure all personnel are a safe distance away from the loader. Failure to
perform test in adequate area may result in incomplete test or risk of collision or crush hazard.

Crush hazard exists if all personnel are not cleared from around the bucket and lift arm area
before using the hydraulic hoist and bucket pilot pressure bleed down valves to relieve pressure
from the hoist and bucket pilot circuit. Clear all personnel from the area around the bucket and lift
arms before operating hydraulic hoist and bucket pilot pressure bleed down valves. Using the
hydraulic bleed down valves could result in some movement of the lift arms and bucket which
could cause injury or death.

Struck by or crushing hazard exists if jack rod not bottomed into the threaded recess in cylinder
rod. Jack rod must be bottomed into threaded recess in cylinder rod. Use flats on jack rod to
tighten and keep it from screwing out of rod when turned counterclockwise. Failure to bottom
Jack rod into threaded recess in cylinder rod may result in the release of stored energy (spring
tension), resulting in serious injury or death.

ELECTRICAL SHOCK

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine is
running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the electrical
cabinet are illuminated. All SR equipment has the ability to produce voltage at low throttle. Even
with the engine off, there may be a residual of 12-15VDC on the bus. Do not enter the electrical
cabinet or touch any components in the electrical cabinet without performing the Bus Discharge
Verification Procedure. Failure to do so may result in fatal electrical shock or other injury.

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT lli
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

Reduced electric (dynamic) braking may result if the grid connections (55 and 58) are not
relocated from the isolated generator converter assembly to an operational generator converter
assembly. Relocate the grid connections to an operational generator converter assembly before
operating the machine. Operation of the machine without relocation of the grid connections will
result in the electric (dynamic) braking being reduced causing reduced operating speeds while
digging, longer stopping times, and the higher potential for over speed on grades.

Risk of fatal shock by contact in the electrical cabinet or possibility of falling is possible. High
voltage will be present in the electrical cabinet and the vehicle will be moving while performing
this test procedure. High voltage will be present when the red LED’s are lit. Do not stand on walk-
way or in electrical cabinet during this test. All personel must be clear of vehicle or secure in the
operators cab while conducting this test. Risk of fatal shock or falling may result if in non
compliance to this warning.

Risk of shock exists while performing the RPT settings. Make sure the welding unit is OFF prior to
attaching the welding leads to the terminal posts and before continuing with this test procedure.
Shock and equipment arcing is possible if trying to connect the welder while unit is powered on.

Risk of shock by contact of the braking grids is possible. Do not open the door over the braking
grids or touch anything on the grids when the engine is running or the converter panel bus LED’s
are glowing red in the electrical cabinet. Do not touch or enter these areas unless the engine has
been shut down and the bus discharge procedure has been followed. Do not manually hold the
wire to the grids as this may provide a potential path for electricity. Electrical shock or other
serious injury may result in in non compliance of this warning.

Risk of shock by contact in the electrical cabinet or on the braking grids is possible. High voltage
may be present in the electrical cabinet and on the braking grids. Prior to performing a stand
alone Low Impedance Test without replacing the Fault Isolation Monitor, complete the Bus
discharge Verification Procedure, as detailed previously in this document, before attaching any
wires in the electrical converter cabinet on on the grids. Electrical shock or other serious injury
may result if in non compliance of this warning.
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Risk of shock by contact of the braking grids is possible. Do not open the door over the braking
grids or touch anything on the grids when the engine is running or the converter panel bus LED’s
are glowing red in the electrical cabinet. Do not touch or enter these areas unless the engine has
been shut down and the bus discharge procedure has been followed. Do not manually hold the
wire to the grids as this may provide a potential path for electricity. Electrical shock or other
serious injury may result in in non compliance of this warning.

STRUCK BY HAZARDS

Operation of the machine on less than four wheel motors, or with any of the converter panels
disabled, will result in a reduction in electric (dynamic) braking and could possibly lead to an
overspeed on grades and/or longer stopping distances when using dynamic braking. Failure to
properly employ the service brake under these conditions could lead to the loss of machine
control which poses an impact hazard to nearby personnel that may result in death or serious
personal injury, as well as substantial equipment damage.

The machine should only be operated with less than four service brakes in order to move the
machine away from a dangerous situation. Do not tram the machine or operate the machine in
production with less than four service brakes. The service brakes must be maintained and
working properly (e.g.., disks in spec, pads in spec, gaps in spec, pressures in spec, no leaks,
etc.). Failure to properly inspect and maintain all four service brakes may compromise braking
capability leading to the loss of machine control which poses an impact hazard to nearby
personnel that may result in death or serious personal injury, as well as substantial equipment
damage.

Failure to appropriately reduce the machine’s speed while descending a grade with disabled
converter panels and/or disabled motors can create the risk of a machine runaway leading to the
loss of machine control which poses an impact hazard to nearby personnel that may result in
death or serious personal injury, as well as substantial equipment damage.

/N CAUTION

CRUSH HAZARD

Crush hazard exists. Using improper lifting techniques or inadequate equipment could cause the
load to fall and crush. Removal or installation of the converter assembly is a two man lift, or
ideally a lifting device such as a come-along or a crane suitably rated for the weight of the
component may be used. If using a lifting device, be certain that the lifting devices are firmly
attached to the component being lifted. Keep all persons clear of the area when lifting, lowering or
moving the component being removed or installed.

Crush hazard exists. The middle pinion weighs approximately 200 Ibs (91 kgs). Use caution when
removing and replacing the middle pinion. The removal arm will provide a balancing point when
hoisting the pinion to and from the planetary drive, if the lifting sling is positioned against the
mounting face of the removal arm, as shown in illustration “Middle Pinion Removal and
Replacement”. Maintain a firm grasp on the removal arm at all times while hoisting the pinion. An
unsecured pinion may cause crushing or other injuries.
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Load Bank Test

The braking grids can be used to obtain a horsepower reference for the engine. This method is not intended
to accurately measure engine horsepower.

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

\ TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 1. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Horsepower test

1. Make sure engine and hydraulics are at operating temperature.

2. Select High Throttle. Drives should enable automatically.

TA15644¢g

Figure 2. High throttle selected, drives enabled

3. Log in to LINCS with Maintenance level access or higher, press the Main Menu button in the lower
left corner, select System Settings, Load Bank and turn on Load Bank Mode.

Change Software

Maintenance 1111 Calibrations.

System Settings Configure

Data Logging Load Bank

Machine Summary Machine Settings

Main Operator User Access Key

TA15878-30-PH-G3

Figure 3. Load bank on

e When Load Bank is selected, the Load Bank Icon will appear at the bottom of the display.

TA15436D8

Figure 4. Load bank icon

e Once Load Bank is selected the radiator fan and blower will increase in speed.

© 2019 Komatsu. Al rights reserved. 16 Section 06-03-05 DOC L-r06
L-1350/1850/2350
8/30/2019




Generation3 SR Drive System-Procedures

NOTICE

It can take up to 10 seconds for the radiator fan and blower to reach full speed. Make sure both are at
full speed before applying speed control pedal.

Load Bank Measurement to be Observed

4. Select the Load Bank Group for display in the Logging/Monitoring

Engine:Load

Engine: ORPM

Lights {/
Loadbank!
Blower (RPM)
Engine:Load (%)
Engine: (RPM)
G Bus (V) § Sed Control Padal
HV Bus Isolation (k02)
Load Bank (Hp)
Radiator Fan (RPM)

n

ystem Settings.

Dsts Legging Legging/Maniter

Production Reports

TA15878-17-PH-G3 TA15878-18-PH-G3

Figure 5. Load bank group select

5. Observing the Load Bank hp channel, press the speed control pedal fully and wait for the Load Bank
Hp reading to stabilize. Once Load Bank hp is stable, release the speed control pedal. Repeat this
step 3 more times, allowing time for the grids to cool between tests.

» Blower
2 Engine:Load
 Engine: ORPM
ov
Lights Ty o
Loadbank
Load Bank oHp
iator Fan ORPM
stem Settings
d Gontrel Pedal
Data Logging

Load Bank (Hp)
Radiator Fan (RPM)

» e
TA15878-19-PH-G3 TA15878-20-PH-G3

Figure 6. Load bank HP and load bank off

6. After the final test, allow the engine and grids sufficient time to cool.
7. Turn the key switch OFF.

8. When the engine RPM is zero, turn the key switch back to the ON position to keep LINCS booted.
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9. Nauvigate to the charting view of the Load Bank Group Channels.

Figure 7. Load bank channels chart view

NOTICE

Initially the charting view is in Live Mode. Select view recorded information by touching the lower
right hand icon. Display will now turn to a stack of disc with a green arrow.

Figure 8. Load bank channels recorded information select

10. Select a 10sec window duration.

TA15878-23-PH

Figure 9. 10 second window duration
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11. Scroll the chart back to the point where Load Bank (hp) was stable.

TA15878-24-PH-G3

Figure 10. Load bank channels recorded information select

12. Position the blue marker at the end of the stabilized Load Bank (hp) channel.

TA15878-25-PH-G3

Figure 11. Blue marker position

13. Move the red marker so that the At is set to 1.000sec.

Li-L1850 -

TA15878-26-PH-G3

Figure 12. Red marker At at 1sec
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14. Select the display value to X (average).

Figure 13. Display value set to average

15. Record the hp number in the top right corner of the box for Load Bank (hp).

Figure 14. Load bank (HP)

16. Using the following table or a replica, enter the hp information for each test in the columns provided.

17. Average the hp for all four tests, this is final hp value.

Sum Average

Test 1 Test 2 Test 3 Test 4
Total (divide total by 4)

HP Reading

18. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to
service.
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Bus Discharge Verification Procedure

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

Y TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 15. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.

Section 06-03-05 DOC L-r06 21 © 2019 Komatsu. All rights reserved.
L-1350/1850/2350
8/30/2019




SR Drive System-Procedures Generation3

Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

SR1772

Figure 16. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display

1. Make sure that the LINCS Il system is booted (key switch ON) with the engine NOT running and the park
brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Gperstor

Dsta Logging LoggingMandonng

Machine Summary Producton Reports

Main Operstor

TA15639-PH-G3
Main Menu Button Data Logging & Logging/Monitoring
Figure 17. LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of
the screen (if applicable).

=% Engine
=) LF Mst:Motor

2> LR Mst:Motor

Inhibits
Data Links

TA15638a-PH-G3

Figure 18. Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 19. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 20. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 21. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 22, Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The
potential voltage on a bus that has not discharged could be over 700VDC. A properly discharged
bus should be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 23. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 24. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 25. Converter assembly bus connections (front of cabinet)
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KESS Discharge Procedure

The KESS (Kinetic Energy Storage System) is composed of one or more ESD’s (Energy Storage Device),
converter panels, and fuses, controlled by the Vehicle Control Unit (VCU).

If the KESS is not discharged, the ESD can continue to rotate for two hours once the machine has been shut
down.

Before performing any work procedures on the KESS system, verify the ESD is not rotating. Verification can
be accomplished by using the LINCS Il software to view the ESD RPM.

The purpose of the KESS discharge procedure is to dissipate potential energy so that the KESS system
components may be serviced or repaired. If for any reason, the KESS cannot be discharged, service on the
machine must be delayed for two hours, giving the ESD time to come to a complete stop.

/AAWARNING

Shock hazard exists on the components of the KESS system. Perform the KESS
discharge procedure to remove stored energy from the KESS system and bring the ESD
to a stop. Once the ESD has stopped, perform the Bus Discharge Verification
Procedure. Failure to do so may result in electrical shock or other injury.

Safety Preparations

/AAWARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.
c. Place wheel chocks in front and behind each wheel.

/AWARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.
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\ TA9187-1

1) Retaining pin for locked position, 2) Frame lock — shown in locked position,
3) Retaining pin bracket for un-locked position

Shown in locked position

Figure 26. Frame Lock

d. Set bucket flat and level on the ground.
e. Set the parking brakes.

KESS Discharge Procedure

<]

tonnes |

[ 4550
O 1200
> 12
LQ% 160 / 200

[ | & 01:41:33AM
h | T 21-Feb-2018
LO)
= 'n 0.0hours
TA16045-1-PH-G3

Figure 27. Operators Screen — KESS at 60%

Discharging the KESS should be done before shutting the machine down by performing the following steps:

1. Ensure Park Brake is SET
2. Place machine at LO Throttle
3. LINCS Il Screen
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a. Select Main Menu button
b. Select Data Logging
c. Select Logging/Monitoring
d. Select Energy Storage Data Link
e. Move ESD 1 Mst:Motor (RPM) and ESD 2 Mst:Motor (RPM) to right column by clicking and

dragging

age Data Link
ESD 1 Mst:Braking Status
ESD 1 Mst:Bus (V)
ESD 1 Mst:Drive Mode

| ESD 1 Mst:Drive State

ESD 1 Mst:Fault Status

ESD 1 Mst:Greatest IGBT ("C)
ESD 1 Mst:Motor (°C)

ESD 1 Mst:Motor (RPM)

ESD 1 Mst:Phase 1 (A)

ESD 1 Mst:Phase 2 (A)

ESD 1 Mst:Phase 3 (A)

ESD 2 Mst:Braking Status
ESD 2 Mst:Bus (V)

> ESD 1 Mst:Motor

ESD 1 Mst:Phase 1 (A)
ESD 1 Mst:Phase 2 (A)
ESD 1 Mst:Phase 3 (A)
ESD 2 Mst:Braking Status
ESD 2 Mst.Bus (V)

ESD 2 Mst:Drive Mode
ESD 2 Mst:Drive State
ESD 2 Mst.Fault Status
ESD 2 Mst.Greatest IGBT (°C)
ESD 2 Mst:Motor (RPM)
ESD 2 Mst:Motor (*C)
ESD 2 Mst:Phase 1 (A)
ESD 2 Mst-Phase 2 (A)
ESD 2 Mst:Phas:

ESD 2 Mst:Drive Mode Usable Stored Energ

TA16045-2-PH.

Figure 28. ESD Motor Channel Select

4. Press the Drive Enable Switch

© ©

AUX

@ =8 © ©

Figure 29. Drive Enable Switch

5. The ESD Mst:Motor RPM will start to decline and will reach 0 RPM in approximately 35 seconds.
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ESD 1 Mst:Phase 1 (A)
ESD 1 Mst:Phase 2

ESD 1 Mst:Phas:

ESD 2 Mst:Braking Status
ESD 2 Mst:Bus (V)

ESD 2 Mst:Drive Mode
ESD 2 Mst:Drive State
ESD 2 Mst:Fault Status

ESD 2 Mst:Motor (RPM)
ESD 2 Mst:Motor (°C)
ESD 2 Mst:Phase 1 (A)
ESD 2 Mst:Phase 2 (A)

ESD 2 Mst:Greatest IGBT (°C)

= ESD 2 Mst:Motor

TA16045-3-PH-G3

Figure 30.

6. Shut down the machine as normal.

ESD Motor RPM
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LINCS Il Input Simulator Box (VCU via the Digital
Board)

The LINCS Il Input Simulator Box, P/N 4270252, is used for troubleshooting cabling and components
upstream in a circuit from a remote sensor back to the VCU.

The LINCS Il Input Simulator Box is connected in place of a remote sensor and is used to induce a signal
back to the VCU to verify proper circuit operation. Use of this tester can expedite troubleshooting component
failures and reduce downtime by isolating whether a sensor or cabling failure is the root cause.

The tester can be used to simulates all pressure transducers regardless of pressure rating, temperature
sensors, and speed sensors as well as 24VDC and GND (i.e. high and low side switches).

‘1E|u“1l‘i. "?‘-i

INPUT
SIMULATOR

, E
. = Tat5634-128 | I .

TA15634-1A1

Figure 31. LINCS Il Input Simulator Box

3-Pin Connector

The Input Simulator Box has a 3-pin connector on one end of the enclosure which is used to attach the tester
to the appropriate Turck® connecter. The connector has a green GND wire (pin 1), a black signal wire (pin
2), and a white 24V wire (pin 3).

W - 15632-10A1

Index Pin Location
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LED’s

Two LED'’s are present on the circuit board to indicate if the correct voltage polarity is supplied to the board. If
GND and 24V are supplied to the tester with the correct polarity, the Green LED will illuminate. If the polarity
is incorrect, the red LED will illuminate.

o o I —

P—

-, iy

e I8 =

P—

T RER e

+
INPUT INPUT
SIHILATOR SIMULATOR

— S . R —
l ~ TA15634-3A1 | l -‘ . v TA15634.342 | l "

Correct input voltage polarity Incorrect input voltage polarity

Four Position Switch

The output from the tester onto the signal wire is determined by the position of the four-position switch.
1. +24V
2. 4-20mA

3. Frequency

4. Ground
# 124v— 70
| 44— 2®m—§ g ]
FREQUENCY ~_f
» GROUND\
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+24V Switch Position
When the switch is in the “+24V” position, the output from the tester will be +24V.

| 426-8644-082
INPUT
SIMULATOR TA15634-4A1

4-20mA Switch Position

When the “4-20mA” position is selected, an adjustable 4 to 20ma signal can be output from the tester. The
output signal can be adjusted from 4 to 20ma by rotating the knob labeled POT 1.

B 426 8644-02
INPUT
SIMULATOR TA15634-5A1
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Frequency Switch Position

When the “Frequency” position is selected, the output from the tester will be a fixed frequency output of
approximately 1.4 to 1.7 Khz.

| 426-8644-02
INPUT
SIMULATOR TA15634-TA1

Ground Switch Position

When the switch is in the “Ground” position, this will simulate the device being grounded.

| 425-8644-02
INPUT
SIMULATOR TA15634-6A1
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Instructions for Use of the Input Simulator Box

Note: The following instructions assume there is a suspected failed sensor, cable, or connection.

4-20mA Device

1. Move the switch on the Input Simulator Box to the “4-20mA” position to simulate a 4-20mA device.

2. Disconnect the Turck® cable from the suspected 4-20mA device cable or device (this includes
encoders, transducers, hydraulic reservoir temperature sensors, and gear box temperature sensors).

3. Connect the cable to the Turck® connector on the Input Simulator Box.
4. Boot up LINCS Il and browse channels to view the input.

5. Observe the input reported in LINCS Il while rotating the pot on the Input Simulator Box.

6. If the LINCS Il input channel value varies, the pressure transducer has failed. If there is no
adjustment noted in LINCS Il then there is either a failed cable or Turck® box.

NOTICE

The Input Simulator Box cannot be used to test wheel motor sensors.

Frequency (Speed Sensors)
1. Move the selector switch to “Frequency” on the Input Simulator Box.
2. Disconnect the Turck® cable from the speed sensor or cabling to be tested.
3. Connect the cable to the Turck® connector on the Input Simulator Box.
4. Boot up LINCS Il and browse channels to view the input.

5. If an RPM is seen on the LINCS Il input channel, the speed sensor is defective. If an RPM value is
not displayed, then there is either a failed cable or Turck® box.

Flow and Level Switch Test

1. Move the selector switch on the Input Simulator Box to the appropriate +24V or GND position (It is
important to know if the input channel is looking for a +24V or a GND signal).

2. Disconnect the Turck® cable from the switch to be tested.
3. Connect the cable to the Turck® connector on the Input Simulator Box.
4. Boot up LINCS Il and browse channels to view the input.

5. View the LINCS Il input channel to verify the signal is being detected properly. If the input changes
state, the sensor is defective. If there is no change, then there is either a failed cable or Turck® box.
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®

®

Digital Interface Card

B

o=l a3
E o) o)

TA15634-NG1

{1 {1

Sy

Sensor Input Simulator Box connection

1) VCU

2) Cable

3) Analog Interface Board
4) Digital Interface Board
5) Wire

6) LVCC Connectors

7) Turck® box

8) Input Simulator Box Cable
9) Sensor Cable

10) Input Simulator Box

11) Sensor

There are several different types of sensor cables that are used on the loader, depending on the type of sensor.

For example, a solenoid may have a square connector. The sensor cable being used would have a square solenoid connector on one end and a large 3-pin

connector at the other end.

A transducer may have a small 4 or 5 pin round M12 style Turck® connector.

connector on one end and a large 3-pin connector at the other end.

The transducer sensor cable being used would have a small 4 or 5 pin
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Isolating a Master Only Converter Drive Assembly
(L-1350 motor/ESD only)

The converter assemblies are scalable and so are capable of having multiple assemblies per component.
Referring to the chart below, the L-1350 has one converter assembly per motor while the L-1850 and L-2350
will have two converter assemblies per motor. The generator converter assemblies will have 3, or 4
assemblies, depending on machine type.

. Wheel Motor Converter e SRl Total Converter
Machine Type . Converter Converter .
Assemblies . \ Assemblies
Assemblies Assemblies
L-1350 4 (1 per motor) 2 (1 per ESD) 3 9
L-1850, L-2350 8 (2 per motor) NA 4 NA

NOTICE

o Isolating a converter assembly should only be performed in the event that a faulty converter
assembly cannot be changed out for an operational unit, and should only be completed by a
qualified technician.

o The same procedures are used whether isolating a generator converter assembly or a motor
converter assembly. Generator converter assemblies typically do not have grid connections
(with the exception of L-1350’s). On L-1350’s, there are grids connected to both generator
slave converter assemblies; therefore, if isolating a L-1350 generator converter assembly, if a
grid is connected, it must be moved to an operational generator converter assembly.
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Operation of Machine with Motors and/or Converter Panels
Disabled

/N WARNING

SR drive machines must not be operated with less than four wheel motors or with any of the
converter panels disabled unless being moved for maintenance or being moved away from a
dangerous situation.

/N WARNING

Operation of the machine on less than four wheel motors, or with any of the converter panels
disabled, will result in a reduction in electric (dynamic) braking and could possibly lead to an
overspeed on grades and/or longer stopping distances when using dynamic braking. Failure to
properly employ the service brake under these conditions could lead to the loss of machine control
which poses an impact hazard to nearby personnel that may result in death or serious personal
injury, as well as substantial equipment damage.

If the wheel motor or converter panel has been isolated using the proper procedure, the operators panel will
display a small illuminated yellow gear cog (Drive System Abnormal icon) as shown below. There are no
messages when booting LINCS, starting engine, or releasing brakes. If this icon is illuminated, the operator
should be aware that the machine has reduced electric braking and the operator must verify that all four
service brakes are functional to stop the machine.

& 01200

(g | & Ot13sAM
% 21-Feb-2018
. . 0.0hours

TA16126-PH-G3

Figure 32. Drive System Abnormal Icon
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Service Brakes

The service brakes on all four wheel motors must be fully functional and capable of stopping the driver and
wheel whenever the machine is being operated. This means that:

e The traction motor must be installed
e The traction motor or driver cannot be altered in any fashion

e Middle pinion on 57” driver cannot be removed

/N WARNING

The machine should only be operated with less than four service brakes in order to move the machine
away from a dangerous situation. Do not tram the machine or operate the machine in production with
less than four service brakes. The service brakes must be maintained and working properly (e.g..,
disks in spec, pads in spec, gaps in spec, pressures in spec, no leaks, etc.). Failure to properly
inspect and maintain all four service brakes may compromise braking capability leading to the loss of
machine control which poses an impact hazard to nearby personnel that may result in death or
serious personal injury, as well as substantial equipment damage.

TA16126A

Figure 33. Example 1: B-60 on 57” Driver

TA16126C

Figure 34. Example 2: B-40A on 51” Driver
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Overspeed Prevention Recommendations

a.

Each machine has a grade/speed chart that indicates the dynamic retarding limits of that specific
machine when descending a grade. If either converter panels or motors have been disabled - the
machine’s speed should be reduced when descending a grade to prevent a runaway situation.

Observe actual grade conditions as compared to the grade/speed chart for both loaded and unloaded
conditions. The grade/speed chart is located inside the cab (refer to “Typical grade/speed chart”).

Reduce speed PRIOR to descending a grade.

As a general rule, descend a grade no faster than the speed the machine will ascend the same grade
with the same load.

Promptly apply service brakes to slow the machine to a complete stop if an overspeed situation occurs.

/N WARNING

The service brakes are not designed for continuous braking. The machine must be brought to a
complete stop and the brakes allowed to cool before resuming grade descent.

/N WARNING

Failure to appropriately reduce the machine’s speed while descending a grade with disabled
converter panels and/or disabled motors can create the risk of a machine runaway leading to the loss
of machine control which poses an impact hazard to nearby personnel that may result in death or
serious personal injury, as well as substantial equipment damage.

NOTICE

An example of a grade/speed chart is shown here. Each
type of machine is different. Refer to the grade/speed
chart mounted in the operator’'s cab for accurate
information for a specific machine.

ACAUTION

* OVERSPEEDING can cause machine

damage and loss of electric retarding.
* CHECK BRAKES before starting

ACAUTION down grades.
* DO NOT OPERATE on grades
* QVERSPEEDING can cause maghine greater than:
damage and loss of electric retarding. 25percent - Empty
g;‘ﬁ:;:;:“s Dgioeqpring 20 percent - Loaded
* DO NOT OPERATE, 0n grades * DO'NOT EXCEED SPEEDS for grades
reater than:
al a2n5 pércent - Empty shown on curve.
20 percent - Loaded
* DONOT EXCEED SPEEDS for grades 25
shown on curve.
g EMPTY
257 <
FES. ZEMRTY & 154
&:;ﬂ\ Z 10
g LOADED, / 8 LOADED
8 s u 5
i < A b FH = 2 4 6 8 10 12MPH
ps I L I J
e BARKES NOT REGUAED 7O 5 10 15 19 KPH
TA14095C SERVICE BRAKES NOT REQUIRED FOR NORMAL BRAKING
e——
TA140998
Figure 35. Typical grade/speed chart
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Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

A TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 36. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

I

SR1772

Figure 37. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS |l system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

TA15638-PH-G3

Operster
Data Logging | LaggingManitaring
Machine Summary Production Reparts
Main Operator
P&H
TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 38. LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of
the screen (if applicable).

= Engine

) LF Mst:Motor

\J
TA156:

Figure 39.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

Drive Gen
Driver Lube

15638b-PH-G3

Figure 40. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

5 RF SivBus

[—

BE oo
TA15638¢-PH-G3

Figure 41. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 42. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 43. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The
potential voltage on a bus that has not discharged could be over 700VDC. A properly discharged
bus should be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 44. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 45. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 46. Converter assembly bus connections (front of cabinet)
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Isolating the Drive Assembly
1. Disconnect all cable leads (+/- 1, 2, 3; Chopper (55 & 58), and +/- DC) from the converter assembly.

TA15639g TA1563%

Figure 47. Converter assembly cable connections

CAUTION

The use of two wrenchs is required to prevent improper directional torque on nuts/bolts. Not doing so
could cause damage to converter components.

2. Use cable ties and insulation sleeves to isolate the cables from the converter assembly.

TA15639a

Figure 48. Cable isolation and insulation

3. Remove the DC fuses (+ and -) associated with the converter assembly to be isolated. Fuses are located
on the fuse assembly at the bottom of the electrical converter cabinet.

TA15639b

Figure 49. Fuse assemblies (L-2350 shown)
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4. Disconnect the Vehicle/Power Connector (black) from the master converter assembly SR control board.

a o
TA15640b

Figure 50. Vehicle/power connector

é‘lléllérllé ‘é‘ !

[cHOP] [ 3+ | [ 3- 1+ | [ 1- ]

RPT/RTD 1
JOMSIN G JEMSOUT =®
=
N TERMINATOR
\0 o o o)
TA15640¢
Figure 51. Master converter assembly disconnected

5. Remove the battery box lockout and turn the Battery Isolation Switch to the ON position (the red light will
illuminate to indicate 24V has been enabled).

1) Battery isolation switch (shown in ON position), 2) Battery isolation indicator

Figure 52. Isolation and control switch assembly

6. Boot LINCS, clear miscellaneous alarms, and log in using a Maintenance level or higher user access key
(I-button).

Section 06-03-05 DOC L-r06 53 © 2019 Komatsu. All rights reserved.
L-1350/1850/2350
8/30/2019




SR Drive System-Procedures Generation3

7. Navigate to the Configure Drive screen.

Load Bank

Machine Setfings.

TA15639¢-PH-G3

Figure 53. LINCS configure drives screen

8. Locate the appropriate converter assembly and select the green check mark to isolate the converter. The
green check will change to a red X to indicate the converter has been isolated.

Discard Changes

» -
TA15639g-PH-G3

Figure 54. LRM Converter isolation (example)

9. Select Apply Changes.

APT &R Drive: LFM Cox

M Converters ESD Conveners

RPT

: RRM Canverters

Apply Changes Discard Changes

TA15638r-PH-

Figure 55. LINCS drive configuration menu apply changes (example)

10. Reboot LINCS.

11. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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Isolating a Master Converter Assembly with a
Single or Multiple Slave Drives (generator or
1850/2350 motor)

The converter assemblies are scalable and so are capable of having multiple assemblies per component.
Referring to the chart below, the L-1350 has one converter assembly per motor while the L-1850 and L-2350
will have two converter assemblies per motor. The generator converter assemblies will have 3, or 4
assemblies, depending on machine type.

. Wheel Motor Converter {2 (CCRCRLED Total Converter
Machine Type . Converter Converter .
Assemblies . . Assemblies
Assemblies Assemblies
L-1350 4 (1 per motor) 2 (1 per ESD) 3 9
L-1850, L-2350 8 (2 per motor) NA 4 NA

NOTICE

¢ Isolating a converter assembly should only be performed in the event that a faulty converter
assembly cannot be changed out for an operational unit, and should only be completed by a
qualified technician.

e The same procedures are used whether isolating a generator converter assembly or a motor
converter assembly. Generator converter assemblies typically do not have grid connections
(with the exception of L-1350’s). On L-1350’s, there are grids connected to both generator
slave converter assemblies; therefore, if isolating a L-1350 generator converter assembly, if a
grid is connected, it must be moved to an operational generator converter assembly.
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Operation of Machine with Motors and/or Converter Panels
Disabled

SR drive machines are capable of operating with convertor panels and/or motors disabled.

/N WARNING

Operation of the machine on less than four wheel motors, or with any of the converter panels
disabled, will result in a reduction in electric (dynamic) braking and could possibly lead to an
overspeed on grades and/or longer stopping distances when using dynamic braking. Failure to
properly employ the service brake under these conditions could lead to the loss of machine control
which poses an impact hazard to nearby personnel that may result in death or serious personal
injury, as well as substantial equipment damage.

If the wheel motor or converter panel has been isolated using the proper procedure, the operators panel will
display a small illuminated yellow gear cog (Drive System Abnormal icon) as shown below. There are no
messages when booting LINCS, starting engine, or releasing brakes. If this icon is illuminated, the operator
should be aware that the machine has reduced electric braking and the operator must verify that all four
service brakes are functional to stop the machine.

0019 °.

0
o eh 6 g )

0 0

m 01:41:33AM
= 21-Feb-2018
0.0hours

TA16126-PH-G3

Drive System Abnormal Icon
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Service Brakes

While the machine is capable of operating on less than four wheel motors, the service brakes on all four
wheel motors must be fully functional and capable of stopping the driver and wheel whenever the machine is
being operated. This means that:

e The traction motor must be installed

e The traction motor or driver cannot be altered in any fashion

e Middle pinion on 57” driver cannot be removed

/N WARNING

The machine should only be operated with less than four service brakes in order to move the machine
away from a dangerous situation. Do not tram the machine or operate the machine in production with
less than four service brakes. The service brakes must be maintained and working properly (e.g..,
disks in spec, pads in spec, gaps in spec, pressures in spec, no leaks, etc.). Failure to properly
inspect and maintain all four service brakes may compromise braking capability leading to the loss of
machine control which poses an impact hazard to nearby personnel that may result in death or
serious personal injury, as well as substantial equipment damage.

TA16126A

TA161268

Example 2: B-9 on 29” Driver
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Overspeed Prevention Recommendations

a.

Each machine has a grade/speed chart that indicates the dynamic retarding limits of that specific
machine when descending a grade. If either converter panels or motors have been disabled - the
machine’s speed should be reduced when descending a grade to prevent a runaway situation.

Observe actual grade conditions as compared to the grade/speed chart for both loaded and unloaded
conditions. The grade/speed chart is located inside the cab (refer to “Typical grade/speed chart”).

Reduce speed PRIOR to descending a grade.

As a general rule, descend a grade no faster than the speed the machine will ascend the same grade
with the same load.

Promptly apply service brakes to slow the machine to a complete stop if an overspeed situation occurs.

/N WARNING

The service brakes are not designed for continuous braking. The machine must be brought to a
complete stop and the brakes allowed to cool before resuming grade descent.

/N WARNING

Failure to appropriately reduce the machine’s speed while descending a grade with disabled
converter panels and/or disabled motors can create the risk of a machine runaway leading to the loss
of machine control which poses an impact hazard to nearby personnel that may result in death or

S

erious personal injury, as well as substantial equipment damage.

NOTICE

An example of a grade/speed chart is shown here. Each
type of machine is different. Refer to the grade/speed
chart mounted in the operator’'s cab for accurate
information for a specific machine.

ACAUTION

* OVERSPEEDING can cause machine
damage and loss of electric retarding.

* CHECK BRAKES before starting
ACAUTION down grades.
* DO NOT OPERATE on grades
* QVERSPEEDING can cause maghine greater than:
damage and 10ss of electric retarding. 25percent - Empty
g:‘ff;:;:“s g arting 20 percent - Loaded
* DO NOT OPERATE, 0h grades * DO'NOT EXCEED SPEEDS for grades
reater thap:
ol a2n5 percent - Empty shown on curve.
20 percent - Loaded
* DONOT EXCEED SPEEDS for grades 25
shown on curve.
w EMPTY
25— <
S S EMPTY & 154
&;j,\ Z 10
710 LOADED § LOADED
8 s u 5
i <t A b = 2 4 6 8 10 12MPH
ps I L I J
A BARKES NoT REGUIRED T o 15 Ta KkPH
TA14000C SERVICE BRAKES NOT REQUIRED FOR NORMAL BRAKING
e——
TA140998
Typical grade/speed chart
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Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

\ TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 56. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

I

SR1772

Figure 57. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display

1. Make sure that the LINCS |l system is booted (key switch ON) with the engine NOT running and the park
brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operster
Data Logging LaggingManitaring
Machine Summary Production Reparts

[y=—

paH]
TA15638-PH-G3 TA15639-PH-G3

Main Menu Button Data Logging & Logging/Monitoring

Figure 58. LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of
the screen (if applicable).

= Engine

= LF Mst:Motor

B onou
TA15638a-PH-G3

Figure 59. Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 60. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 61. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 62. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 63. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The
potential voltage on a bus that has not discharged could be over 700VDC. A properly discharged
bus should be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 64. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 65. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 66. Converter assembly bus connections (front of cabinet)
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Isolating the Drive Assembly

1. Disconnect all cable leads (+/- 1, 2, 3; Chopper (55 & 58, if connected), and +/- DC) from the converter
assembly.

NOTICE

If the converter assembly being isolated is for a motor, it is not necessary to move the grid
connections as the motor will be operating at half power.

NOTICE

The L-1350 master generator converter assembly does not have grids attached; therefore there will
not be any grid cables to relocate.

TA15639g TA15639h

Figure 67. Converter assembly cable connections

CAUTION

The use of two wrenchs is required to prevent improper directional torque on nuts/bolts. Not doing so
could cause damage to converter components.

2. Use cable ties and insulation sleeves to isolate the cables from the converter assembly.

TA15639%a

Figure 68. Cable isolation and insulation

3. Remove the DC fuses (+ and -) associated with the converter assembly to be isolated. Fuses are located
on the fuse assembly at the bottom of the high voltage cabinet.
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TA15639b

Figure 69. Fuse assemblies (L-2350 shown)

4. Disconnect the Vehicle/Power Connector (black) and the RPT/RTD connector (grey) from the master
converter assembly SR control board.

NOTICE

Connector J-8 on the master converter assembly does not have to be removed.

TA15639f

1) Vehicle/Power Connector, 2) RPT/RTD Connector
Figure 70. Vehicle/power and RPT/RTD connectors

5. Cut the cable ties that secure the RPT/RTD connector to the master converter assembly, provide
sufficient slack to reroute this connector to the next slave converter assembly in the drive.

6. Connect the RPT/RTD connector to the slave converter assembly SR control board.

NOTICE

Even though there is no longer a signal, it is a good idea to disconnect the cable from J9 on the slave
converter assembly that is now acting as the master.

Section 06-03-05 DOC L-r06 67 © 2019 Komatsu. Al rights reserved.
L-1350/1850/2350
8/30/2019



SR Drive System-Procedures

Generation3

TA15640

Figure 71.

RPT/RTD connection to slave converter assembly SR control board
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Figure 72. Isolated master connections
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7. Turn the Battery Isolation Switch to the ON position (the red light will illuminate to indicate 24V has been
enabled).

1) Battery Isolation Switch (Shown in ON position), 2) Battery Isolation Indicator

Figure 73. Isolation and control switch assembly

8. Boot LINCS, clear miscellaneous alarms, and log in using a Maintenance level or higher user access key
(I-button).

9. Navigate to the Configure Drive screen.

TA15639¢c-PH-G3

Figure 74. LINCS configuration menu
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10. Locate the appropriate converter assembly and select the green check mark to reduce the number of
converter assemblies on the associated drive to one less than shown on display (e.g. 2 to 1, 3 to 2, etc.).
The green check will change to a red X to indicate the converter has been isolated.

RFM Converters

Apply Changes Discard Changes

-
TA15639s-PH-G3

Figure 75. LINCS drive configuration menu (example)

11. Select Apply Changes.

ESD Converters

Apply Changes Discard Changes

» .
TA15630t-PH-G3

Figure 76. LINCS drive configuration menu apply changes (example)

12. Reboot LINCS.

13. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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Isolating a Slave Converter Assembly in a Single
Slave Drive (1850/2350 motor only)

The converter assemblies are scalable and so are capable of having multiple assemblies per component.
Referring to the chart below, the L-1350 has one converter assembly per motor while the L-1850 and L-2350
will have two converter assemblies per motor. The generator converter assemblies will have 3, or 4
assemblies, depending on machine type.

. Wheel Motor Converter =S (CCRCELED Total Converter
Machine Type . Converter Converter .
Assemblies . . Assemblies
Assemblies Assemblies
L-1350 4 (1 per motor) 2 (1 per ESD) 3 9
L-1850, L-2350 8 (2 per motor) NA 4 NA

NOTICE

o Isolating a converter assembly should only be performed in the event that a faulty converter
assembly cannot be changed out for an operational unit, and should only be completed by a
qualified technician.

e The same procedures are used whether isolating a generator converter assembly or a motor
converter assembly. Generator converter assemblies typically do not have grid connections
(with the exception of L-1350’s). On L-1350’s, there are grids connected to both generator
slave converter assemblies; therefore, if isolating a L-1350 generator converter assembly, if a
grid is connected, it must be moved to an operational generator converter assembly.
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Operation of Machine with Motors and/or Converter Panels
Disabled

SR drive machines are capable of operating with convertor panels and/or motors disabled.

/N WARNING

Operation of the machine on less than four wheel motors, or with any of the converter panels
disabled, will result in a reduction in electric (dynamic) braking and could possibly lead to an
overspeed on grades and/or longer stopping distances when using dynamic braking. Failure to
properly employ the service brake under these conditions could lead to the loss of machine control
which poses an impact hazard to nearby personnel that may result in death or serious personal
injury, as well as substantial equipment damage.

If the wheel motor or converter panel has been isolated using the proper procedure, the operators panel will
display a small illuminated yellow gear cog (Drive System Abnormal icon) as shown below. There are no
messages when booting LINCS, starting engine, or releasing brakes. If this icon is illuminated, the operator
should be aware that the machine has reduced electric braking and the operator must verify that all four
service brakes are functional to stop the machine.

B 01200

[ ] =1 01:41:33 AM
; 21-Feb-2018

0.0hours

TA16126-PH-G3

Drive System Abnormal Icon
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Service Brakes

While the machine is capable of operating on less than four wheel motors, the service brakes on all four
wheel motors must be fully functional and capable of stopping the driver and wheel whenever the machine is
being operated. This means that:

e The traction motor must be installed

e The traction motor or driver cannot be altered in any fashion

e Middle pinion on 57” driver cannot be removed

/N WARNING

The machine should only be operated with less than four service brakes in order to move the machine
away from a dangerous situation. Do not tram the machine or operate the machine in production with
less than four service brakes. The service brakes must be maintained and working properly (e.g..,
disks in spec, pads in spec, gaps in spec, pressures in spec, no leaks, etc.). Failure to properly
inspect and maintain all four service brakes may compromise braking capability leading to the loss of
machine control which poses an impact hazard to nearby personnel that may result in death or
serious personal injury, as well as substantial equipment damage.

TA16126A

TA161268

Example 2: B-9 on 29” Driver
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Overspeed Prevention Recommendations

a.

Each machine has a grade/speed chart that indicates the dynamic retarding limits of that specific
machine when descending a grade. If either converter panels or motors have been disabled - the
machine’s speed should be reduced when descending a grade to prevent a runaway situation.

Observe actual grade conditions as compared to the grade/speed chart for both loaded and unloaded
conditions. The grade/speed chart is located inside the cab (refer to “Typical grade/speed chart”).

Reduce speed PRIOR to descending a grade.

As a general rule, descend a grade no faster than the speed the machine will ascend the same grade
with the same load.

Promptly apply service brakes to slow the machine if an overspeed situation occurs.

/N WARNING

The service brakes are not designed for continuous braking. The machine must be brought to a
complete stop and the brakes allowed to cool before resuming grade descent.

/N WARNING

Failure to appropriately reduce the machine’s speed while descending a grade with disabled
converter panels and/or disabled motors can create the risk of a machine runaway leading to the loss
of machine control which poses an impact hazard to nearby personnel that may result in death or

S

erious personal injury, as well as substantial equipment damage.

NOTICE

An example of a grade/speed chart is shown here. Each
type of machine is different. Refer to the grade/speed
chart mounted in the operator’s cab for accurate
information for a specific machine.

ACAUTION

* OVERSPEEDING can cause machine
damage and loss of electric retarding.
* CHECK BRAKES before starting

ACAUTION S
* DO NOT OPERATE on grades
* OVERSPEEDING can cause magchine greater than:
damage and loss of electric retArding. 25.percent - Empty
g;‘ff;mg"ﬁ Pejorg Sjarting 20 percent - Loaded
+ DO NOT OPERATE, 0f grades * DO'NOT EXCEED SPEEDS for grades
greater thap: shown on curve.

25percent - Empty
20 percent - Loaded
* DONOT EXCEED SPEEDS for grades 25—
shown on curve.

w
- g 20
4204 TREMPR & 15
S
Ew;—j"\ 3 1 ol
LOADED | *

10
8
8 s

5 8 W t2men

? 4 6 8 1ID 1I2 MPH

0 1 KPH T T T T
SERWICE IRAKES NOT REGUIAED FOR HORKAL IRACNG 5 10 15 19 KPH

TA14099C ‘SERVICE BRAKES NOT REQUIRED FOR NORMAL BRAKING

TA140998

Typical grade/speed chart
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Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

\ TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 77. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

I

SR1772

Figure 78. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display

1. Make sure that the LINCS |l system is booted (key switch ON) with the engine NOT running and the park
brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operster
Data Logging LaggingManitaring
Machine Summary Production Reparts

[y=—

paH]
TA15638-PH-G3 TA15639-PH-G3

Main Menu Button Data Logging & Logging/Monitoring

Figure 79. LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of
the screen (if applicable).

= Engine

= LF Mst:Motor

B onou
TA15638a-PH-G3

Figure 80. Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 81. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 82. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 83. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 84. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 85. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 86. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 87. Converter assembly bus connections (front of cabinet)
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Isolating the Drive Assembly

1. Disconnect all cable leads (+/- 1, 2, 3; Chopper (55 & 58, if connected), +/- DC) from the converter
assembly.

NOTICE

If the converter assembly being isolated is for a motor, it is not necessary to move the grid
connections as the motor will be operating at half power.

TA15639g TA15639h

Figure 88. Converter assembly cable connections

CAUTION

The use of two wrenchs is required to prevent improper directional torque on nuts/bolts. Not doing so
could cause damage to converter components.

2. Use cable ties and insulation sleeves to isolate the cables from the converter assembly.

TA15639a

Figure 89. Cable isolation and insulation
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3. Remove the DC fuses (+ and -) associated with the converter assembly to be isolated. Fuses are located
on the fuse assembly at the bottom of the high voltage cabinet.

TA15639b

Figure 90. Fuse assemblies (L-2350 shown)

4. Disconnect the Vehicle/Power Connector (black) and the terminator cable from the master/slave out
connector (J-8) on the SR control board of the slave converter assembly.

TA15640g

1) Vehicle/Power Connector, 2) Master/Slave Out Connector (J-8)

Figure 91. SR control board

5. Disconnect the cable connected to the master converter assemblies Master/Slave Out connector (J-8)
and connect the terminator cable, located in the wire bundle, into connector J-8 of the master SR control
board.

(]
a o
TA15640h

Figure 92. SR control board - terminator cable
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NOTICE

There is a terminator cable routed with each cable bundle. This cable does not have to be re-routed
from the slave converter assemblies.
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TA15640i TA15640]
1. Remove Terminator
2. Attach Terminator
Original Connections Isolated Slave Connections
Figure 93. Isolated single slave connections

6. Turn the Battery Isolation Switch to the ON position (the red light will illuminate to indicate 24V has been
enabled).

1) Battery Isolation Switch (shown in ON position), 2) Battery Isolation Indicator

Figure 94. Isolation and control switch assembly

7. Boot LINCS, clear miscellaneous alarms, and log in using a Maintenance level or higher user access key
(I-button).
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8. Nauvigate to the Configure Drive screen

Data Logging

Machine Summary Machine Setiings

User 2

TA15639¢-PH

Figure 95. LINCS configuration menu

9. Locate the appropriate converter assembly and select the green check mark to reduce the number of
converter assemblies on the associated drive to one less than shown on display (e.g. 2 to 1, 3 to 2, etc.).
The green check will change to a red X to indicate the converter has been isolated.

Apply Changes Discard Changes

TA15639g-PH

Figure 96. LINCS drive configuration menu (example)

10. Select Apply Changes.

TA15639r-PH

Figure 97. LINCS drive configuration menu apply changes (example)

11. Reboot LINCS.

12. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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Isolating a Slave Converter Assembly in a Multiple
Slave Drive (generator only)

The converter assemblies are scalable and so are capable of having multiple assemblies per component.
Referring to the chart below, the L-1350 has one converter assembly per motor while the L-1850 and L-2350
will have two converter assemblies per motor. The generator converter assemblies will have 3, or 4
assemblies, depending on machine type.

. Wheel Motor Converter {2 (ECRCELED Total Converter
Machine Type . Converter Converter .
Assemblies . . Assemblies
Assemblies Assemblies
L-1350 4 (1 per motor) 2 (1 per ESD) 3 9
L-1850, L-2350 8 (2 per motor) NA 4 NA

NOTICE

o Isolating a converter assembly should only be performed in the event that a faulty converter
assembly cannot be changed out for an operational unit, and should only be completed by a
qualified technician.

e The same procedures are used whether isolating a generator converter assembly or a motor
converter assembly. Generator converter assemblies typically do not have grid connections
(with the exception of L-1350’s). On L-1350’s, there are grids connected to both generator
slave converter assemblies; therefore, if isolating a L-1350 generator converter assembly, if a
grid is connected, it must be moved to an operational generator converter assembly.
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Operation of Machine with Motors and/or Converter Panels
Disabled

SR drive machines are capable of operating with convertor panels and/or motors disabled.

/N WARNING

Operation of the machine on less than four wheel motors, or with any of the converter panels
disabled, will result in a reduction in electric (dynamic) braking and could possibly lead to an
overspeed on grades and/or longer stopping distances when using dynamic braking. Failure to
properly employ the service brake under these conditions could lead to the loss of machine control
which poses an impact hazard to nearby personnel that may result in death or serious personal
injury, as well as substantial equipment damage.

If the wheel motor or converter panel has been isolated using the proper procedure, the operators panel will
display a small illuminated yellow gear cog (Drive System Abnormal icon) as shown below. There are no
messages when booting LINCS, starting engine, or releasing brakes. If this icon is illuminated, the operator
should be aware that the machine has reduced electric braking and the operator must verify that all four
service brakes are functional to stop the machine.

= 01:41:33 AM
21-Feb-2018
0.0hours

TA16126-PH-G3

Drive System Abnormal Icon
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Service Brakes

While the machine is capable of operating on less than four wheel motors, the service brakes on all four
wheel motors must be fully functional and capable of stopping the driver and wheel whenever the machine is
being operated. This means that:

e The traction motor must be installed
e The traction motor or driver cannot be altered in any fashion
e Middle pinion on 57” driver cannot be removed

/N WARNING

The machine should only be operated with less than four service brakes in order to move the machine
away from a dangerous situation. Do not tram the machine or operate the machine in production with
less than four service brakes. The service brakes must be maintained and working properly (e.g..,
disks in spec, pads in spec, gaps in spec, pressures in spec, no leaks, etc.). Failure to properly
inspect and maintain all four service brakes may compromise braking capability leading to the loss of
machine control which poses an impact hazard to nearby personnel that may result in death or
serious personal injury, as well as substantial equipment damage.

TA16126A

TA161268

Example 2: B-9 on 29” Driver
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Generation3

Overspeed Prevention Recommendations

a.

Each machine has a grade/speed chart that indicates the dynamic retarding limits of that specific
machine when descending a grade. If either converter panels or motors have been disabled - the
machine’s speed should be reduced when descending a grade to prevent a runaway situation.

Observe actual grade conditions as compared to the grade/speed chart for both loaded and unloaded
conditions. The grade/speed chart is located inside the cab (refer to “Typical grade/speed chart”).

Reduce speed PRIOR to descending a grade.

As a general rule, descend a grade no faster than the speed the machine will ascend the same grade
with the same load.

Promptly apply service brakes to slow the machine if an overspeed situation occurs.

/N WARNING

The service brakes are not designed for continuous braking. The machine must be brought to a
complete stop and the brakes allowed to cool before resuming grade descent.

/N WARNING

Failure to appropriately reduce the machine’s speed while descending a grade with disabled
converter panels and/or disabled motors can create the risk of a machine runaway leading to the loss
of machine control which poses an impact hazard to nearby personnel that may result in death or
serious personal injury, as well as substantial equipment damage.

ACAUTION

* OVERSPEEDING can cause maghine
damage and loss of electric retarding.
* CHECK BRAKES before starting
down grades.
* DO NOT OPERATE, on grades
greater thap
25percent - Empty
20 percent - Loaded
* DO'NOT EXCEED SPEEDS for grades
shown on curve.
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NOTICE

An example of a grade/speed chart is shown here. Each
type of machine is different. Refer to the grade/speed
chart mounted in the operator’s cab for accurate
information for a specific machine.

ACAUTION

* OVERSPEEDING can cause machine
damage and loss of electric retarding.
* CHECK BRAKES before starting
down grades.
* DO NOT OPERATE. on grades
greater than:
25.percent - Empty
20 percent - Loaded
* DO'NOT EXCEED SPEEDS for grades
shown on curve.

25=
W 504 EMPTY
2
-4
S 15+
E K
Ty LOADED
§ -
2 4 6 8 10 12MPH
1 1 1 JI 1 Y 1 II
5 10 15 19 KPH

SERVICE BRAKES NOT REQUIRED FOR NORMAL BRAKING

——
TA140998

Typical grade/speed chart
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Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

A TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 98. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.

Section 06-03-05 DOC L-r06 91 © 2019 Komatsu. All rights reserved.
L-1350/1850/2350
8/30/2019




SR Drive System-Procedures Generation3

Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

SR1772

Figure 99. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS |l system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

TA15638-PH-G3

Operator
Data Logging Legging/Menitaring

Machine Sumemary Production Reports

TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 100.

LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of
the screen (if applicable).

= Engine
= LF Mst:Motor

> LR Mst:Motor

TA158:

Figure 101.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 102. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 103. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 104. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 105. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 106. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 107. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 108. Converter assembly bus connections (front of cabinet)
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Isolating the Drive Assembly

1. Disconnect all cable leads (+/- 1, 2, 3; Chopper (55 & 58, if connected), +/- DC) from the converter
assembly.

TA15639g TA15639h

Figure 109. Converter assembly cable connections

CAUTION

The use of two wrenchs is required to prevent improper directional torque on nuts/bolts. Not doing so
could cause damage to converter components.

2. Use cable ties and insulation sleeves to isolate the cables from the converter assembly.

TA15639

Figure 110. Cable isolation and insulation
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3. Remove the DC fuses (+ and -) associated with the converter assembly to be isolated. Fuses are located

on the fuse assembly at the bottom of the high voltage cabinet.

TA15639b

Figure 111. Fuse assembly (L-2350 shown)

4. Disconnect the Vehicle/Power Connector (black) from the SR control board.

7 s - |
- @ o e

TA15640k

Figure 112. SR control board slave converter assembly
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5. lIsolating slave converter assembly:

a. Slave converter assembly is NOT the last converter assembly in the drive: Disconnect the
existing cable that runs from the isolated slave unit (J8) to the next slave unit (J9). Disconnect the
cable from the master/slave in connector (J9), cut the securing cable ties and reroute to the next
converter assembly in the drive (refer to figure ‘Isolating Non-Terminating Slave Assembly’).

" ? @ o s S

TA15640!

1) Master/Slave IN J9, 2) Master/Slave OUT J8

Figure 113. Master/slave connectors
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Figure 114. Isolating non-terminating slave assembly
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b. Slave converter assembly is the last converter assembly in the drive: Remove the
terminator cable from master/slave out connector (J8) and relocate the terminator cable to the
previous converter assembly in the drive (refer to figure ‘Isolating Terminating Slave Assembly’).

TA15640h

Figure 115. SR control board — terminator cable

NOTICE

There is a terminator cable routed with each cable bundle. This cable does not have to be re-routed
from the slave converter assemblies.
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Figure 116. Isolating terminating slave assembly
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NOTICE

If the converter assembly being isolated is for an L-1350 slave converter assembly, the grid
connections must be moved to the master converter assembly.

/N WARNING

Reduced electric (dynamic) braking may result if the grid connections (55 and 58) are not relocated
from the isolated generator converter assembly to an operational generator converter assembly.
Relocate the grid connections to an operational generator converter assembly before operating the
machine. Operation of the machine without relocation of the grid connections will result in the electric
(dynamic) braking being reduced causing reduced operating speeds while digging, longer stopping
times, and the higher potential for over speed on grades.
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Figure 117. L-1350 grid cable relocation
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6. Turn the Battery Isolation Switch to the ON position (the red light will illuminate to indicate 24V has been
enabled).

1) Battery Isolation Switch (shown in ON position), 2) Battery Isolation Indicator

Figure 118. Isolation and control switch assembly

7. Boot LINCS, clear miscellaneous alarms, and log in using a Maintenance level or higher user access key
(I-button).

8. Navigate to the Configure Drive screen

TA15639¢c-PH-G3

Figure 119. LINCS configuration menu

9. Locate the appropriate converter assembly and select the green check mark to reduce the number of
converter assemblies on the associated drive to one less than shown on display (e.g. 2 to 1, 3 to 2, etc.).
The green check will change to a red X to indicate the converter has been isolated.

Apply Changes

L
639s-P|

Figure 120. LINCS drive configuration generator converter isolation (example)
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10. Select Apply Changes

: RFM Converters.

LRM Converters . ESD Converters

Apply Changes Discard Changes

A .
TA15639t-PH-G3

Figure 121. LINCS drive configuration generator converter apply changes (example)

11. Reboot LINCS.

12. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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Transporting a Converter Assembly

Damage can occur to the converter assembly during field assembly and commissioning, from contact during
maintenance, during removal from the loader for warranty or repair, and especially during transportation
within the mine and between mines and repair centers.

While the panels are designed to withstand the rigors of the application, they contain electronic control
components which always require a reasonable amount of care to avoid damage.

1) Handle with care! — Always lift panels by the frame and take care not to bump or scrape the control
boards.

2) Minimize contact — While installed on the machine, there are no preventative maintenance (PM) activites
required for the panels, so entering the panel cabinet to clean, inspect, or touch the panels is generally not
necessary. Troubleshooting panels is generally accomplished using information from fault screens and
data downloads. When entering the high voltage (power converter) cabinet to remove, install, or
troubleshoot, never climb on components.

3) Always use an approved shipping container — resting a panel unsupported with control side down will
almost always create stress-related damage. Loading the panel in a box with other components that can
contact the panels while being bumped around in transit is a very common source of damage.
Contamination from dust and debris and a variety of material can largely be eliminated by using the
approved container.

The use of a transportation box is the only approved method for shipping / transporting converter panels.
Transportation boxes are required when transporting panels from the loader to the shop, and when returning
panels to a service center or the factory. Failure to use this transport box can result in additional rebuild costs.
Drawings of this box are available on request. For more information, contact your local Komatsu Service
Center.

TA15821-4 TA15821-5

Figure 122. Converter assembly transportation container

CAUTION

Never climb on or grasp any electrical equipment, modules, cable leads, frames, etc. in the high
voltage (electrical converter) cabinet. Equipment damage can occur.
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Converter Assembly Replacement

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 123. Frame Lock
d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

SR1772

Figure 124. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display

1. Make sure that the LINCS Il system is booted (key switch ON) with the engine NOT running and the park
brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operator

Data Logging Logging/Menitoring

Machine Sumemary Production Repors

TA15639-PH-G3

Main Menu Button Data Logging & Logging/Monitoring

Figure 125. LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of
the screen (if applicable).

= Engine
) LF Mst:Motor

D> LR Mst:Motor

s & Inhibits
Data Links

= B o onour
TA15638a-PH-G3

Figure 126. Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 127. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 128. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 129. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 130. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 131. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 132. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 133. Converter assembly bus connections (front of cabinet)
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Removing A Converter Assembly

1. Disconnect motor cable leads (+/-1, 2,3), chopper cables (55x and 58x) (if attached), and +/- bus
cables from assembly.

CAUTION

The use of two wrenchs is required to prevent improper directional torque on nuts/bolts. Not doing so
could cause damage to converter components.

TA15641

Figure 134. Cable removal

2. Disconnect the following cables/connectors from the converter assembly SR control board:

e RPT/RTD connecter (Master convertor assembly only).
e Vehicle/Power connector.

e J8

e J-9 (Slave converter assembly only)

e +/- Bus voltage wires

_ RPT/RTD

© VEHICLE/POWER

TA15639i

Figure 135. SR control board connections

NOTICE

Make sure there are no cable ties holding any cables to the casing around the SR control board.
These must all be removed in order to fully remove the converter assembly.

3. Close the coolant supply valve.

© 2019 Komatsu. All rights reserved. 114 Section 06-03-05 DOC L-r06
L-1350/1850/2350
8/30/2019



Generation3 SR Drive System-Procedures

TA15641a

Figure 136. Coolant supply valve

4. If the machine has a similar valve for coolant return, close it as well.

NOTICE

Some machines have a check valve instead of a coolant return valve.

5. Disconnect the coolant supply and return hoses from the converter assembily.

TA15641b

1) Supply hose, 2) Return hose, 3) Return valve, 4) Supply valve

Figure 137. Coolant lines
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6. Remove the nuts from the outside of the converter assembly.

TA15641c

Figure 138. Converter assembly outside bolts

7. Remove the converter assembly from the electrical converter cabinet.

/N CAUTION

Crush hazard exists. Using improper lifting techniques or inadequate equipment could cause the load
to fall and crush. Removal or installation of the converter assembly is a two man lift, or ideally a lifting
device such as a come-along or a crane suitably rated for the weight of the component may be used.
If using a lifting device, be certain that the lifting devices are firmly attached to the component being
lifted. Keep all persons clear of the area when lifting, lowering or moving the component being
removed or installed.

NOTICE

A converter assembly weighs approximately 125 pounds (57kg). A crane or come-along can be used
to assist in the removal or installation of the converter assembly. All safety precautions for using the
tool must be observed.

u '(‘:l:\k, ‘\k:\

TA15641d

Figure 139. Removing converter assembly using lifting device

8. Remove the gasket seal from the cabinet if it did not come off with the converter assembily.

9. Clean or replace the gasket seal and clean the mating surface on the electrical converter cabinet.
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Installing A Converter Assembly

/N CAUTION

Crush hazard exists. Using improper lifting techniques or inadequate equipment could cause the load
to fall and crush. Removal or installation of the converter assembly is a two man lift, or ideally a lifting
device such as a come-along or a crane suitably rated for the weight of the component may be used.
If using a lifting device, be certain that the lifting devices are firmly attached to the component being
lifted. Keep all persons clear of the area when lifting, lowering or moving the component being
removed or installed.

NOTICE

A converter assembly weighs approximately 125 pounds (57kg). A crane or come-along can be used
to assist in the removal or installation of the converter assembly. All safety precautions for using the
tool must be observed.

1. Install the gasket seal.

CAUTION

Make sure the gasket seal is properly in place prior to securing panel. Improper seal may result in
water and dust penetration.

2. Using the guide rods, install the converter assembly.

I

TA15641e

1) Gasket seal, 2) Guide rods

Figure 140. Gasket seal & guide rods

3. Install nuts on outside of converter assembly.
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4. Torque nuts to 8 ft-lbs (11 N-M) using proper sequence.

.d;,)_

Figure 141. Torque sequence

NOTICE

Torque using the above sequence at specified value until no movement is noticed on each nut.
Repeat sequence as many times as necessary to ensure torque.

5. Use RTV/Silicon on outside of converter assembly to provide a waterproof seal.

6. Connect the coolant supply and return lines to the converter assembly.

TA15641b

1) Supply hose, 2) Return hose, 3) Return valve, 4) Supply valve

Figure 142. Coolant lines (shown with valve on supply and return)
7. Open the coolant supply valve.
8. |If applicable, open the coolant return valve.
9. Check the system for leaks.
10. Verify coolant level in surge and reservoir.

11. Install the motor cable leads (+/-1, 2,3), chopper cables (55x and 58x) (if attached), and +/- bus
cables from assembly.
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TA15641

Figure 143. Cable installation
12. Install the RPT/RTD cable (if applicable).

13. Install the Vehicle/Power cable.

]
a o
TA15639f

1)Vehicle/Power connector, 2) RPT/RTD Connector

Figure 144. Vehicle/power and RPT/RTP connectors
14. Install cable to connector J-8.

15. Install cable connector/terminator into J-9 (if applicable).

)

. RPT/RTD

o
VEHICLE/POWER

TA15638i

Figure 145. SR control board connections
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NOTICE

If the converter assembly is part of a Master/Slave package, the current sharing test must be
performed.

16. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to
service.
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Replacing an SR Control Board

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

- TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 146. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in
the electrical cabinet are illuminated. All SR equipment has the ability to produce
voltage at low throttle. Even with the engine off, there may be a residual of 12-15VDC
on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure. Failure
to do so may result in fatal electrical shock or other injury.

SR1772

Figure 147. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS Il system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operator

Dsta Logging LoggingManitaring
Machine Summary Production Reports
Main Operater

]

) \ TR

oo
TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 148

LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of

the screen (if applicable).

Far g
kes & Comp. Air

= Engine
) LF Mst:Motor

D> LR Mst:Motor

B oo

\J
TA15638a-PH-G3

Figure 149.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 150. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 151. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.

© 2019 Komatsu. All rights reserved. 124 Section 06-03-05 DOC L-r06
L-1350/1850/2350
8/30/2019




Generation3 SR Drive System-Procedures

Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 152. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 153. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 154. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 155. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 156. Converter assembly bus connections (front of cabinet)
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Removing an SR Control Board

_ RPT/RTD

© VEHICLE/POWER

TA15639i

Figure 157. SR control board connections

NOTICE

RPT/RTD Connector is only used on converter assemblies designated as the Master. J-9 Connector is
only used on converter assemblies designated as slave assemblies.

1. If panel is mounted on a machine, perform the Bus Discharge Verification Procedure as detailed
previously in this document.

2. Disconnect the Vehicle/Power connector.

3. Disconnect the RPT/RTD connector (if applicable).
4. Disconnect cable from J8.

5. Disconnect cable from J9 (if applicable).

6. Disconnect cables from J18 through J24.

7. Disconnect phase cables J4 through J6.

NOTICE

There are two different types of connectors used on the Phase connections (J4, J5, & J6). The
external latch type can be disconnected by depressing the two latches on either side of the
connector. The internal latch type requires the use of an extractor tool to release the latches and
remove the cable connector.

AC A A

3

Figure 158. Phase connectors
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CAUTION

Use care when using the extractor tool to prevent damage to the connector and/or the Control Board.

TA15643a

TA15643bj

TA15643d

_TA1 56439'

Figure 159. Extractor tool use
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8. Remove mounting screws for RPT/RTD and Vehicle Power connectors.

9. Disconnect + and — terminals.

Figure 160. Connector mounting and + / — terminal screws

10. Remove all control board mounting screws and remove board from PCB mount box.
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Installing an SR Control Board

1. Install the control board in the PCB mount box and install the mounting screws.
2. Connect the wires to the + and — terminals.

3. Install the mounting screws for the RPT/RTD and Vehicle Power Connectors.

Figure 161. Connector mounting and + / — terminal screws

4. Install phase connectors A, B, C making sure the connectors are properly aligned before seating in the
connector.

Figure 162.

5. Install connectors J18 through J24.

RPT/RTD

W,

TA15639i

J20 I3

Figure 163. SR Control board connections
6. Install connector J9 (if panel designated as slave package).
7. Install connector J8.

8. Install RPT/RTD connector (if panel designated as master package).
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9. Install Vehicle Power connector.

10. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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Generator Current Sharing Test

The generator current sharing test should be performed whenever a parallel converter package or a
generator is changed or replaced and during initial machine build.

SR machines use a common panel design. On generators and larger motors these panels are used in parallel
to provide sufficient current capacity for the component.

This test must be performed for all three phases (01, 02, and 03).

WA
FAZA!

o

TA15644

Figure 164. Parallel panels for generators (qty varies depending on model)
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Items Required

Quantity
Item Part Number
1350 1850/2350
Data Acquisition Board 426-2070 3 4
BNC to BNC Cable 20’ 427-4379 3 4
Master/Slave Harness 71-1/4” 425-9332 3 4
Four Channel Oscilloscope
Specs: 4 Channel
Bandwidth 200 Mhz
Real Time Sample 2.5GS/s
1000V
Fluke 190-240 Series Il or equivalent
427-4378 1 1

The following Current Sharing Test Kit is available, the quantities shown are for the number of Test Kits

needed for each machine model.

Quantity
Item Part Number
1350/1850/2350
Current Sharing Test Kit
Test Kit Contents:
2 ea. P/N 426-2070 Data Acquisition Boards 427-8381 2

2 ea. P/N 425-9332 Master/Slave harnesses 71-1/4"
2 ea. P/IN 427-4379 BNC to BNC cables 20’
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Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

A TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 165. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in
the electrical cabinet are illuminated. All SR equipment has the ability to produce
voltage at low throttle. Even with the engine off, there may be a residual of 12-15VDC
on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure. Failure
to do so may result in fatal electrical shock or other injury.

SR1772

Figure 166. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS Il system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operator

Dsta Logging LoggingManitaring
Machine Summary Production Reports
Main Operater

]

) \ TR

oo
TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 167

LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of

the screen (if applicable).

Far g
kes & Comp. Air

= Engine
) LF Mst:Motor

D> LR Mst:Motor
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Figure 168.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 169. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 170. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 171. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 172, Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 173. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2. Negative bus bar

Figure 174. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 175. Converter assembly bus connections (front of cabinet)
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Hardware Configuration

NOTICE

The Master Converter Assembly is used as the primary trace and is compared to all the Slave
Converter Assemblies with which it shares loads.

1. Make sure jumpers are set correctly on each of the Data Acquisition Board:

Jumper Setting
J21 Jumper Pins 2 & 3
J23 Not Applicable
J24 Jumper Pins 1 & 2

NOTICE

A Data Acquisition Board is necessary for each panel under test (one for the Master and one for each

Slave being compared).
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Figure 176. Data acquisition board jumpers and Phase connections

2. Secure each Data Acquisition Board to the metal cable support rods inside the electrical converter
cabinet using cable ties.

CAUTION

Make sure that each Data Acquisition Board is mounted in such a way that it will not make contact
with any electrical components while the machine is being operated. Also, make sure that none of the
test leads from the oscilloscope make contact with unused electrical test points or connectors.
Shorts or arcs may occur if Data Acquisition Board comes in contact with converter assembly or
other electrical components.
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Figure 177. Data acquisition board

3. Connect a ribbon cable from each Data Acquisition Board J2 to the appropriate Converter Assembly SR
Control Board connector J26.

Figure 178. Ribbon cable connection

4. Using a BNC to BNC cable, connect J12 from the Data Acquisition Board connected to the Master
Converter Assembly to channel one of the oscilloscope.

TA15644d

Figure 179. Oscilloscope BNC connection (reference only)
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5. Using a second BNC to BNC cable, connect J12 from the Data Acquisition Board connected to the Slave
Converter Assembly to channel two of the oscilloscope.

NOTICE

If comparing more than two Converter Assemblies, it is recommended that a four channel
oscilloscope be used so that all of the Assemblies can be compared at the same time.

NOTICE

The Master Converter Assembly will be used as the primary trace and compared to all the slave
converter assemblies with which it is load sharing.

Y ry @
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Figure 180. Oscilloscope connection (L-1850/L-2350 depicted)
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Oscilloscope Configuration
6. Set oscilloscope to 2V/div and 400us/div.

7. Setscaling to 1:1 (BNC cables have no scaling circuitry).

8. Position all channels so that the waveforms for each panel are on top of each other.

Tek JL. ® Stop M Pos: 2.010ms
-

Y i

P Ry ‘,/’ﬂ.\' 2
—-— Vs, - N Coarse}
| i £

#+=—=SET SCOPE ZERO'S HERE

H2 : M S00 s
CH3 2.00v 25-May-11 09:32 TA15644f
Figure 181. Oscilloscope setup
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Test Procedure

CAUTION

The electrical converter cabinet door must remain open for this test to prevent damage to the BNC
cables. The cabinet door interlocks must be bypassed locally.

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

1. Remove the battery box lockout and turn the Battery Isolation Switch to the ON position (the red light will
illuminate to indicate 24V has been enabled).

e ——

1) Battery isolation switch (shown in ON position), 2) Battery isolation indicator

Figure 182. Isolation and control switch assembly
2. Boot LINCS and log in with a maintenance level access or greater.
3. Start the machine.

e Follow all local rules and regulations for machine startup.
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4. Set the machine engine at high throttle and make sure the drive power is energized (all four LED’s are
illuminated).

TA15644¢g

Figure 183. Drive switch power button LED’s illuminated

5. Place the machine in Load Bank Mode.

‘Change Software

Maintenance 1111 Calibrations

System Settings Configure

Data Logging Load Bank Turn

Machine Summary Machine Settings Turn Off

Dats Logaing

Main Operator User Access Key

Machine Summary

TA15878-30-PH-G3

Figure 184. Load bank mode select

CAUTION

Limit commanded current to approximately 20 seconds to prevent damage to the electrical grids. If
additional Load Bank tests are required, wait at least 60 seconds before repeating the test.

NOTICE

It is recommended that the operator observe the load bank selection under the Data Logging —
Logging/Monitoring menu selection. This screen will allow the operator to see Percent Engine Load,
Horsepower, and Bus voltage.
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Blower

B HV Bus Isolation okQ

Blower (RPM) @ Load Bank
Engine:Load (%)
Engine: (RPM) e
GenMst:Bus (V) B Spd Control Pedal

HV Bus Isclation (k) —————————
Load Bank (Hp)

Radiator Fan (RPM)

©» Radiator Fan

) A

TA15878-18-PH-G3

Figure 185. Data logging — logging/monitoring menu

6. Apply full foot pot command for loading (the converter assemblies will be firing significant amounts of
current through the grids, with the foot pot fully applied).

7. While the machine is at 100% load and with the scope trace visible, adjust the timing and amplitude if
necessary for the best possible resolution and hold (save) the waveform for a visual comparison.

8. Release the foot pot and set the machine engine at low throttle and make sure the drive power has been
disabled (all four LED’s off).

TA15644j

Figure 186. Drive switch power button LED’s off

9. Review the held (saved) waveform on the oscilloscope. The waveforms for all channels should be very
close to the same in timing and amplitude.

A G030

A=2U B=2UV 400ps Trig:

e | neon BORT L ol
TA15644k

Figure 187. Good waveforms
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NOTICE

If significant discrepencies are noticed on the waveforms, wiring, wiring layout, and cable ends
should be thoroughly examined (for example, loose connections, wires layed out incorrectly, too
much Penetrox on cable connections, improper crimps). Questions regarding the quality of the
observed traces should be directed towards Komatsu Product Support.

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine is running, the
LINCS software indicates voltage on the bus, or the red bus LED’s in the electrical cabinet are
illuminated. All SR equipment has the ability to produce voltage at low throttle. Even with the engine
off, there may be a residual of 12-15VDC on the bus. Do not enter the electrical cabinet or touch any
components in the electrical cabinet without performing the Bus Discharge Verification Procedure.
Failure to do so may result in fatal electrical shock or other injury.

10. Repeat the test procedure for J13 (phase 02) and J14 (phase 03).

! ﬁ !
r @ Ja J5 J6 J7 J8 J9 J13 J14
I

J10 J11 J12 J15 J16 J17 J18 J19 @ T
| I

_ay - & -
@ 23 A @ 421 ®
I | I
EXTERNAL
J20

16 1
i beeeeeoeeoeeeoe ! o [
= -&- 16 -6 -

TA15644]

1) Phase 01, 2) Phase 02, 3) Phase 03

Figure 188. Phase connections on data acquisition board

11. Upon completion of test, remove all test equipment from machine.

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine is running, the
LINCS software indicates voltage on the bus, or the red bus LED’s in the electrical cabinet are
illuminated. All SR equipment has the ability to produce voltage at low throttle. Even with the engine
off, there may be a residual of 12-15VDC on the bus. Do not enter the electrical cabinet or touch any
components in the electrical cabinet without performing the Bus Discharge Verification Procedure.
Failure to do so may result in fatal electrical shock or other injury.

12. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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Motor Current Sharing Test (1850/2350)

The motor current sharing test should be performed whenever a parallel converter package or a B60 motor is
changed or replaced and during initial machine build.

All SR machines use a common panel design. On generators and larger motors these panels are used in
parallel to provide sufficient current capacity for the component.

This test must be performed for all three phases (01, 02, and 03).

10 B ©2e0

TA15644m

Figure 189. Parallel panels for B60 motor

/N WARNING

Risk of fatal shock by contact in the electrical cabinet or possibility of falling is possible. High voltage
will be present in the electrical cabinet and the vehicle will be moving while performing this test
procedure. High voltage will be present when the red LED’s are lit. Do not stand on walk-way or in
electrical cabinet during this test. All personel must be clear of vehicle or secure in the operators cab
while conducting this test. Risk of fatal shock or falling may result if in non compliance to this
warning.
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Items Required:

Item

Part Number

Quantity

1850 2350

Data Acquisition Board

426-2070

2 2

BNC to BNC Cable 20ft

427-4379

2 2

Four Channel Oscilloscope
Specs: 4 Channel
Bandwidth 200 Mhz
Real Time Sample 2.5GS/s
1000V
Fluke 190-240 Series Il or equivalent

427-4378

The following Current Sharing Test Kit is available. The quantities shown are for the number of Test Kits

needed for each machine model.

Quantity
Item Part Number
1850/2350
Current Sharing Test Kit
Test Kit Contents:
2 ea. P/N 426-2070 Data Acquisition Boards 427-8381 2

2 ea. P/N 425-9332 Master/Slave harnesses 71-1/4"
2 ea. P/IN 427-4379 BNC to BNC cables 20’
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Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

N TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 190. Frame Lock
b. Set bucket flat and level on the ground.

c. Setthe parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in
the electrical cabinet are illuminated. All SR equipment has the ability to produce
voltage at low throttle. Even with the engine off, there may be a residual of 12-15VDC
on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure. Failure
to do so may result in fatal electrical shock or other injury.

SR1772

Figure 191. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display

1. Make sure that the LINCS |l system is booted (key switch ON) with the engine NOT running and the park
brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

LoggingMonitaring

Maching Summary Production Reperts

TA15638-PH-G3 TA15639-PH

Main Menu Button Data Logging & Logging/Monitoring

Figure 192, LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of
the screen (if applicable).

% Engine
% LF Mst:Motor

Figure 193. Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

TA15638b-PH

Figure 194. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

2 LF Siv:Bus
» LR MstBus
% LR Siv:Bus

» RF MstBus

TA15638c-PH

Figure 195. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 196. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 197. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1.Positive bus bar, 2. Negative bus bar

Figure 198. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Conect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 199. Converter assembly bus connections (rear of cabinet)

TA15838f

1) Positive bus bar, 2) Negative bus bar

Figure 200. Converter assembly bus connections (front of cabinet)
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Hardware Configuration

NOTICE

The Master Converter Assembly is used as the primary trace and is compared to all the Slave
Converter Assemblies with which it shares loads.

6. Make sure jumpers are set correctly on the Data Acquisition Board:

Jumper Setting
J21 Jumper Pins 2 & 3
J23 Not Applicable
J24 Jumper Pins 1 & 2

NOTICE

Follow this procedure for each Data Acquisition Board being connected.

ORONO

BAAABAES ﬁﬁﬁgggil

- $ J4 J5 Jio Ji J8 J19 EB -1
EB [co ]
-9- 124 - Q} - J21 - ? -

EXTERNAL
GROUND 16 J1 1

o 123 o 1CEE ! [aoooaeeoeoeeeeeeﬂ é}

16 J20 1

]oeoeeeeeeeeeeaee[] !

| Il J | L J21 JI TA15644a |

1) Phase 01, 2) Phase 02, 3) Phase 03

Figure 201. Data acquisition board jumpers and Phase connections

7. Secure the Data Acquisition Boards to the metal cable support rods inside the electrical converter
cabinet using cable ties.

CAUTION

Make sure that each Data Acquisition Board is mounted in such a way that it will not make contact
with any electrical components while the machine is being operated. Also, make sure that none of the
test leads from the oscilloscope make contact with unused electrical test points or connectors.
Shorts or arcs may occur if Data Acquisition Board comes in contact with converter assembly or
other electrical components.
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Figure 202. Data acquisition board

8. Connect a ribbon cable from the Data Acquisition Board J2 to the Converter Assembly SR Control
Board connector J26.

Figure 203. Ribbon cable connection

9. Using a BNC to BNC cable, connect J12 from the Data Acquisition Board on the Master Converter
Assembly to channel one on the oscilloscope.

-
L

TA15644d

Figure 204. Oscilloscope BNC connection (reference only)
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10. Use a second BNC to BNC cable to connect J12 from the Data Acquisition Board connected to the
Slave Converter Assembly to be compared to channel two on the oscilloscope.

NOTICE

The Master Converter Assembly will be used as the primary trace and compared to all the slave
converter assemblies with which it is load sharing.

p— iz

TA15644n

Figure 205. Oscilloscope connection
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Oscilloscope Configuration
11. Set oscilloscope to 2V/div and 400us/div.

12. Set scaling to 1:1 (BNC cables have no scaling circuitry).

13. Position all channels so that the waveforms for each panel are on top of each other.

Tek dj ks ® Stop M Pos: 2.010ms
-

s+ —=SET SCOPE ZERO'S HERE

H M S00.s
CH3 200V 25-May-1109:32 TA15644f

Figure 206. Oscilloscope setup
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Test Procedure

NOTICE

The motor current sharing test requires the machine perform full-speed reversals. The engine must
be running at high throttle with the drive system energized for this test.

/N WARNING

Risk of crush hazard and collision may occur as the loader will be run at full speed in both forward
and reverse. Make sure the loader is in an area where there is ample space in front and behind the
machine. Make sure all personnel are a safe distance away from the loader. Failure to perform test in
adequate area may result in incomplete test or risk of collision or crush hazard.

CAUTION

Make sure that all test equipment is set up in a manner to prevent contact with electrical components
while the machine is moving. Failure to do so may result in electrical ars or shorts in the electrical
cabinet.

CAUTION

The electrical converter cabinet door must remain open for this test to prevent damage to the BNC
cables. The cabinet door interlocks must be bypassed locally and the cabinet door should be
securely latched open. Failure to secure the door may result in damage to the test equipment.

NOTICE

The door can be securely latched open by pulling the walk-way grating on the cabinet out at least two
feet and securing the door to the handrail.

/N WARNING

Risk of fatal shock by contact in the electrical cabinet or possibility of falling is
possible. High voltage will be present in the electrical cabinet and the vehicle will be
moving while performing this test procedure. High voltage will be present when the red
LED’s are lit. Do not stand on walk-way or in electrical cabinet during this test. All
personel must be clear of vehicle or secure in the operators cab while conducting this
test. Risk of fatal shock or falling may result if in non compliance to this warning.
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1. Boot LINCS and log in with a maintenance level access or greater.

2. Start the machine.

3. Set the machine engine at high throttle and make sure the drive power is energized (all four LED’s
are illuminated).

TA15644g

Figure 207. Drive switch power button LED’s illuminated

4. Release the park brake and fully accelerate the machine to maximum speed and perform several full-
speed reversals.

5. Once enough data has been gathered, bring the machine to a complete stop.

6. Review the held (saved) waveform on the oscilloscope. The waveforms for all channels should be
very close to the same in timing and amplitude.

BUL 20kHz W&
HOLD

SAUE... | RECALL... ~uss [PELIC
TA156440

Figure 208. Good waveforms

NOTICE

If significant discrepencies are noticed on the waveforms, wiring, wiring layout, and cable ends
should be thoroughly examined (for example, loose connections, wires layed out incorrectly, too
much Penetrox on cable connections, improper crimps. If replacing a B60 motor, check that motor
leads inside the axle are connected properly, improper connections may cause continuous current
sharing issues). Questions regarding the quality of the observed traces should be directed towards
Komatsu Product Support.
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/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine is running, the
LINCS software indicates voltage on the bus, or the red bus LED’s in the electrical cabinet are
illuminated. All SR equipment has the ability to produce voltage at low throttle. Even with the engine
off, there may be a residual of 12-15VDC on the bus. Do not enter the electrical cabinet or touch any
components in the electrical cabinet without performing the Bus Discharge Verification Procedure.
Failure to do so may result in fatal electrical shock or other injury.

7. Duplicate the waveform procedure for J13 (phase 02) and J14 (phase 03).

'@J J5 J6 J7 J8 Jo 413 J14
1
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EXTERNAL
1£ J20 jﬂ B 1 GROUND lLs J1 jﬂ
| | 423 fe) | |
F & - o - - - - - -
1 1 ] ] 1
TA15644I

1) Phase 01, 2) Phase 02, 3) Phase 03

Figure 209. Phase connections on data acquisition board

8. Upon completion of test, remove all test equipment from machine.

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine is running, the
LINCS software indicates voltage on the bus, or the red bus LED’s in the electrical cabinet are
illuminated. All SR equipment has the ability to produce voltage at low throttle. Even with the engine
off, there may be a residual of 12-15VDC on the bus. Do not enter the electrical cabinet or touch any
components in the electrical cabinet without performing the Bus Discharge Verification Procedure.
Failure to do so may result in fatal electrical shock or other injury.
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Wheel Motor Isolation

NOTICE

If a motor or planetary drive has mechanical damage, such as failed bearings or broken teeth, the
motor or planetary drive must be replaced before the machine is moved or additional damage will
occur. If the motor or planetary drive does not have mechanical damage, then the motor may be
isolated and the machine operated.

Operation of Machine with Motors and/or Converter Panels
Disabled

SR drive machines are capable of operating with convertor panels and/or motors disabled.

CAUTION

Operation of the machine on less than four wheel motors or with any of the converter panels disabled
will result in:

the electric (dynamic) braking being reduced

reduced tractive power when digging

longer stopping distance when using dynamic braking
higher risk for overspeed on grades.

If the wheel motor or converter panel has been isolated using the proper procedure, the operators panel will
display a small illuminated gray gear cog (Drive System Abnormal icon) as shown. There are no messages
when booting LINCS, starting engine, or releasing brakes. If this icon is illuminated, the operator must be
aware that the machine has reduced electric braking and the operator must verify that all four service brakes
are functional to stop the machine.

[ 01200

[gr | © 01:4133AM
L0

21-Feb-2018

| 0.0hours

TA16126-PH-G3

Drive System Abnormal Icon
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Service Brakes

While the machine is capable of operating on less than four wheel motors, the service brakes on all four
wheel motors must be fully functional and capable of stopping the driver and wheel whenever the machine is
being operated. This means that:

e The traction motor must be installed
e The traction motor or driver cannot be altered in any fashion

e Middle pinion on 57” driver cannot be removed

CAUTION

Operation of the machine on less than 4 service brakes should only be done in order to move the
machine away from a dangerous situation. Do not tram the machine or operate the machine in
production with less than 4 service brakes. The service brakes must be maintained and working
properly — disk in spec, pads in spec, gap in spec, pressures in spec, no leaks, etc.

TA16126A

TA161268

Example 2: B-9 on 29” Driver
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Overspeed Prevention Recommendations

a. Each machine has a grade/speed chart that indicates the dynamic retarding limits of that machine when
going down a grade. When either converter panels or motors have been disabled - the speed going
down a grade should be reduced to prevent a runaway situation.

b. Observe actual grade conditions as compared to the grade/speed chart for both loaded and unloaded
conditions. The grade/speed chart is located inside the cab (refer to “Typical grade/speed chart”).

¢c. Reduce speed PRIOR to descending a grade.

d. As a general rule, descend a grade no faster than what the machine will ascend the same grade with the
same load.

e. Promptly apply service brakes to slow the machine if an overspeed situation occurs.

NOTICE

An example of a grade/speed chart is shown here. Each
type of machine is different. Refer to the grade/speed
chart mounted in the operator’'s cab for accurate

ACAUTION

* QVERSPEEDING can cause maghine
damage and loss of electric retarding.
* CHECK BRAKES beforg, starting
down grades.
* DO NOT OPERATE, on grades
greater thap
25percent - Empty
20 percent - Loaded
* DO'NOT EXCEED SPEEDS for grades
shown on curve.

4 20- 7 EMPTY.

4 ;

@15

510 LOADED . /
2Py

5§ awen

T T T
5 1 15 19 KPH
SEAVIGE BRAKES NOT REGUIAED FOR NORWAL TRNKING

TA14098C

information for a specific machine.

ACAUTION

* OVERSPEEDING can cause machine
damage and loss of electric retarding.
* CHECK BRAKES before starting
down grades.
* DO NOT OPERATE on grades
greater than:
25\percent - Empty
20 percent - Loaded
* DO'NOT EXCEED SPEEDS for grades
shown on curve.
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<
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o
g 5
2 4 6 8 10 12 MPH
o 1 1 1 1 1 ]
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SERVICE BRAKES NOT REQUIRED FOR NORMAL BRAKING

TA14099B

Typical grade/speed chart
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Safety Preparations Frame

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

TAG187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 210. Frame lock in locked position

d. Set bucket flat and level on the ground.

e. Set the parking brakes.

© 2019 Komatsu. Al rights reserved. 170 Section 06-03-05 DOC L-r06
L-1350/1850/2350
8/30/2019




Generation3 SR Drive System-Procedures

Isolating the Wheel Motor (software)
1. In LINCS, log on with a Maintenance key (or higher).

2. Navigate to the System Settings >Configure >Drives screen.

TA15639¢-PH-G3

Figure 211. System settings — configure - drives

3. Locate the appropriate converter assembly and select the green check mark to isolate the converter. The
green check will change to a red X to indicate the converter has been isolated.

4. Select Apply Changes

RFM Converters

LRM Cenverters ive: ESD Converters

RAM Converters /

Apply Changes. Discard Changes

Apply Changes Discard Changes

TA15639q-PH-G3

TA15630r-PH-G3

Figure 212. Drive select
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Safety Preparations Electrical

Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in
the electrical cabinet are illuminated. All SR equipment has the ability to produce
voltage at low throttle. Even with the engine off, there may be a residual of 12-15VDC
on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure. Failure
to do so may result in fatal electrical shock or other injury.

SR1772

Figure 213. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display

1. Make sure that the LINCS |l system is booted (key switch ON) with the engine NOT running and the park
brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operster
Data Logging LaggingManitaring
Machine Summary Production Reparts

[y=—

paH]
TA15638-PH-G3 TA15639-PH-G3

Main Menu Button Data Logging & Logging/Monitoring

Figure 214. LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of
the screen (if applicable).

= Engine
= LF Mst:Motor

2> LR Mst:Motor

B onou
TA15638a-PH-G3

Figure 215. Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 216. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 217. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 218. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 219. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 220. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 221. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 222. Converter assembly bus connections (front of cabinet)
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Isolating the Wheel Motor (Hardware)

1. Remove the DC bus fuses, all phases (+ & -) for the appropriate wheel motor (located in the electrical
converter cabinet).

Le]
TA15639b TA15639I

Figure 223. Fuse assemblies (L-2350 shown)

2. Remove any associated grid cables (58) from the Master and Slave (if applicable) converter assemblies
that are connected to the motor being isolated. Use cable ties and insulation sleeves to isolate the cables
from the converter assembly. Motor phase leads can be left connected on the converter assemblies.

NOTICE

Motor leads will be disconnected in the appropriate axle. Do not remove from converter assemblies.

TA15639a

Figure 224. Grid cable (58) isolation
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3. Disconnect the RPT/RTD and Vehicle/Power connectors from the SR control board on the master
converter assembly.

TA15639f

1) Vehicle/power connector, 2) RPT/RTD connector

Figure 225. Vehicle/power and RPT/RTP connectors

4. Remove the appropriate axle cover.

Figure 226. Axle cover (front axle shown)

5. In the axle, disconnect the appropriate phase cable leads (at the apples) coming from the drive converter
assemblies for the motor being isolated.

TA15645

Figure 227. Motor connections in axle

Section 06-03-05 DOC L-r06 179 © 2019 Komatsu. Al rights reserved.
L-1350/1850/2350
8/30/2019




SR Drive System-Procedures Generation3

NOTICE

It is not necessary to disconnect the cable leads running from the apples to the motor. It is only
necessary to disconnect the leads at the apple running to the converter assembly.

6. Electrically isolate and secure the cable leads coming from the drive converter assembilies.

CAUTION

The machine will be running with these cables disconnected. Make sure they are properly insulated
and secure. Failure to insulate and secure may result in component or machine damage due to
shorts, arcs, or equipment damage.

RPT/RTD

ol

0
SR
g

TA15645b

Figure 228. Motor isolation

7. Re-install the axle cover.

8. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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Fuse Replacement Procedure

This procedure should be used when removing/replacing the DC bus fuses on a SR machine.

NOTICE

The fuse must be checked with the fuse removed from the system.

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.

b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

\ TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 229. Frame Lock
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d. Set bucket flat and level on the ground.

e. Set the parking brakes.

Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in
the electrical cabinet are illuminated. All SR equipment has the ability to produce
voltage at low throttle. Even with the engine off, there may be a residual of 12-15VDC
on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure. Failure
to do so may result in fatal electrical shock or other injury.

SR1772

Figure 230. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS Il system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operator

Dsta Logging LoggingManitaring
Machine Summary Production Reports
Main Operater

]

) \ TR

oo
TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 231

LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of

the screen (if applicable).

Far g
kes & Comp. Air

= Engine
) LF Mst:Motor

D> LR Mst:Motor

B oo

\J
TA15638a-PH-G3

Figure 232.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 233. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 234. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 235. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 236. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 237. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 238. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 239. Converter assembly bus connections (front of cabinet)
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Replacing a Fuse

1. Using a %” wrench, remove the two nuts and associated hardware from both the + and — fuses.

TA15639b TA15639I

L-2350 Fuse Panels L-2350 Fuse Assembly

Figure 240. Fuse assemblies

2. Remove and replace the fuses. Make sure replacement fuses have proper current ratings.

NOTICE

e When replacing fuses, always replace both the (+) and (-) fuses at the same time.

o Generators: Generator converter assemblies have four fuses per panel. If one fuse is defective
it is necessary to replace all four fuses related to the converter assembly.

e Motors: Depending on the machine, the motor may have both a Master and a Slave converter
assembly. Each of these assemblies have two fuses. If one of the fuses is defective, it is only
necessary to replace the two fuses related to the assembly with the defective fuse.

3. Torque the nuts to 20 ft-Ibs (27 N-m)

CAUTION

The hardware used to retain the fuses is stainless and any replacement hardware must also be
stainless. Torque numbers must not be exceeded or damage to components may resulit.

4. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.

5. Reboot LINCS

6. Test machine for proper operation.
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Switching RPT Set

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 241. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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f. At the battery box, isolate the starter, making the machine unable to start.

Isolate and lockout the starter

Figure 242, Isolation and control switch assembly
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Switching the RPT Set

1. Log into LINCS with a Maintenance level key or higher.

2. Navigate to System Settings > Configure > Drives.

TA15646-1-

1) System settings, 2) Configure, 3) Drives

Figure 243. LINCS screen

3. On the appropriate motor/generator, swap the RPT set by selecting the RPT to be changed.. The RPT
set will switch from the active set to the unused set (A to B or B to A).

TA15646-2-PH-G3

Figure 244. Selecting RPT B set on appropriate Converter
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4. Touch 'Apply Changes'.

NOTICE

The RPT LED’s on the control card are only connected to RPT set A. If the A set fails, and via software
the B set is selected to be used, the LED’s on the control panel will still be connected to set A.

Apply Changes

TA15646-3-PH-G3

Figure 245. Apply changes to set RPT set

5. Reboot LINCS to activate changes.

6. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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RPT Setting Procedure G100/200 Generators

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

Y TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 246. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in
the electrical cabinet are illuminated. All SR equipment has the ability to produce
voltage at low throttle. Even with the engine off, there may be a residual of 12-15VDC
on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure. Failure
to do so may result in fatal electrical shock or other injury.

SR1772

Figure 247. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS Il system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operator

Dsta Logging LoggingManitaring
Machine Summary Production Reports
Main Operater

]

) \ TR

oo
TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 248

LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of

the screen (if applicable).

Far g
kes & Comp. Air

= Engine
) LF Mst:Motor

D> LR Mst:Motor

B oo
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TA15638a-PH-G3

Figure 249.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 250. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 251. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 252. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 253. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 254, Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 255. Converter assembly bus connections (rear of cabinet)

TA15638f

1)Positive bus bar, 2) Negative bus bar

Figure 256. Converter assembly bus connections (front of cabinet)
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Adjusting the RPT:

NOTICE

This procedure requires turning the rotor in order to test the LED’s. This is accomplished by rotating
the engine crankshaft.

Items Required

Item Part Number
RPT/RTD Tester 427-0151
Test Cable RPT/RTD 427-2153
Power Cable RPT/RTD Tester 427-2154

DC Power Source (+5 to +24VDC)
Portable DC Welder Capable of 600 AMPS

1) RPT assembly, 2) Shutter, 3) Outer race

Figure 257. RPT, shutter and outer race

NOTICE

The outer race is an interference fit on the shaft and does not align to the rotor. Alignment is
performed by adjusting the RPT assembly.

NOTICE

Previous to connecting the RPT/RTD test card, the LED’s can be tested by applying 12VDC to the
card. At this time all LED’s will be OFF, if any are ON, there is a potential problem with the test card. If
all LED’s are OFF, move SW1 on the tester card to position 1 and LED set 1 will come ON. Move SW1
switch to position 2 and LED set 1 will go OFF and set 2 will come ON. Move SW1 switch to position 3
and LED set 2 will go go OFF and set 3 will come ON. Return the switch to the OFF position. Again, if
any of these steps do not work, there is a potential problem with the test card.
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1. Visually inspect the shutter for bent tabs or damage prior to adjusting the RPT. Repair or replace as
necessary.

2. Attach the 23 pin female connector on the Test Cable to the 23 pin male connector on the RPT/RTD
Tester Card.

3. Attach the power cable RPT/RTD Tester to the 12 pin male connector on the RPT/RTD Tester Card.

4. Connect the Ground and 24V leads on the Power Cable RPT/RTD Tester to a +24VDC power supply.

NOTICE

The drive shaft must be disconnected in order to allow the alignment of the rotor.

5. Disconnect the drive shaft at the generator end.

1. RPT/RTD tester card
2. Test cable RPT/RTD

Power cable RPT/RTD
tester

4. RPT carrier assembly

Figure 258. RPT tester card and cables

6. Plug the RPT carrier cable into the 12 pin connector located on the RPT/RTD test cable.

7. Make sure SW1 on RPT/RTD Tester card is switched to OFF.

R1 DRZ R3 R4 RS R&
T Rpta TF Tt — RTDS
1A 2A 3A 1B 2B 3B RTD A RTD B RTD C
Ol (O O] 110 (O O[IB! 18|18
LED1 LED2 LED3 LED4 LEDS LEDS
Ql 18] 18I 18] 8l =] |=] |
O (@) O
PWR GND PWR GND
o] O O O Pt
| _ 7 8 P12 i3
— O o ] m e
8 OFF— 123

TA15647k /

Figure 259. Tester card (SW1 OFF)

8. Turn on the DC power supply and check to see that at least one of the RPT LED’s illuminates.
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NOTICE

If none of the LED’s illuminate, rotate the rotor a small amount. If no LED’s are illuminated after
rotating the rotor it will be necessary to troubleshoot/replace the RPT carrier and/or the test card. The
rotor can be rotated by rotating the engine crankshaft as detailed below. Make sure power is present
at the test card.

Crankshaft rotation procedure for Teir 1 and Teir 2 Cummins Engine

TA-15493-302

TA-15483-301

Cummins Engine engine rotation tool, retainer ring, and internal gear

Figure 260. Cummins engine rotation tool

1. Remove the retainer ring from the engine rotation tool. (The tool is normally held in the out position with a
retainer ring so that it does no contact he flexplate gear, it is also spring loaded to keep it away from the
flexplate gear).

2. On completion of procedure, pull the spring loaded shaft to the out position and reinstall the retainer ring.

NOTICE

If rotation tool not installed on engine, consult your local Cummins dealer.
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Crankshaft rotation procedure for Teir 1 and Teir 2 Detroit Engine

Rotating the Engine Crankshaft with Manual Drive Gear

1. Remove the starter from the rear of the engine.

Figure 261. Remove starter

NOTICE

Commercial tool is available from Detroit dealers. Contact your Detroit dealer for more information.

2. Install the engine rotation tool.

Figure 263. Rotating engine crankshaft with manual drive gear
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3. On completion of procedure, remove the rotation tool from the engine.

CAUTION

Engine damage may occur if engine rotation tool is not removed after each use. Remove engine
rotation tool and install starter before running engine. Gear tooth and casing damage is possible.

NOTICE

The remainder of the RPT test includes the use of a portable DC welder capable of outputting at least
600 Amps. All safety precautions must be followed while working with this equipment.

/N WARNING

Risk of shock exists while performing the RPT settings. Make sure the welding unit is OFF prior to
attaching the welding leads to the terminal posts and before continuing with this test procedure.
Shock and equipment arcing is possible if trying to connect the welder while unit is powered on.
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Setting Phase 3

1. Attach the welding leads to phase 3 + and — terminal posts.

2. Set the welder to 600 Amps and energize phase 3.

NOTICE

Depending on the size of the welding leads, it may be necessary to attach a bolt to the terminal post
in order to provide a good clamp location.

TA15647|

Figure 264. Phase terminal posts

3. With phase 3 energized, the rotor will rotate to align with the phase 3 stator poles.

4. Adjust the RPT carrier so that one of the shutter tabs aligns to RPT B3 as shown. Both the 3B and 3A
LED’s should now be lit on the RPT Tester, if not, adjust the RPT carrier until both LED’s are ON.

1. RPT carrier
2. RPT shutter
3. Shutter aligned to RPT B3

TA15647m

Figure 265. Shutter aligned to RPT
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Figure 266. Tester card Phase 3 LED’s

TA156470

Figure 267. RPT adjustment

NOTICE

There are two mounting positions for the RPT carrier, if unable to align to the shutter, move the RPT
carrier to the alternate position.

5. Turn the rotor slightly in the counter clockwise direction and allow the rotor to return to its aligned

position.

NOTICE

It will be necessary to turn the welder off in order to rotate the rotor. Rotate the rotor slightly and then
turn the welder back on and ensure the rotor returns to its aligned position.

The rotation tool must be rotated clockwise in order to turn the rotor counter clockwise.
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Figure 268. Counter clockwise alignment

6. Verify that both 3B and 3A LED’s remain ON.

7. If the LED’s turn OFF, loosen the RPT carrier bolts and adjust the carrier slightly in the clockwise
direction. Tighten the carrier bolts.

8. Repeat the test until both LED’s remain ON as the rotor returns to the aligned position.

9. Turn the rotor slightly in the clockwise direction and allow the rotor to return to its aligned position.

TA15647-1
Figure 269. Clockwise alignment

10. Verify that both 3B and 3A LED’s turn OFF.

11. If the LED’s stay ON, loosen the RPT carrier bolts and adjust the carrier slightly in the counter clockwise
direction. Tighten the carrier bolts.

12. Repeat the test until both LED’s remain OFF.

13. Once the LED’s remain OFF, perform the COUNTER CLOCKWISE test again to make sure the RPT
carrier is still in alignment for the counter clockwise position.
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Generation3

Setting Phase 2

1. Turn OFF welding unit and move welding leads to phase 2 + and —

powered on.

/N WARNING

Risk of shock exists while performing the RPT settings. Make sure the welding unit is OFF prior to
removing or attaching the welding leads to the terminal posts and before continuing with this test
procedure. Shock and equipment arcing is possible if trying to connect the welder while unit is

2. Make sure the welder is set to 600 Amps and energize phase 2.

3. With phase 2 energized, the rotor will rotate to align with the phase 2 stator poles.

terminal posts.

4. Turn the rotor slightly in the counter clockwise direction and allow the rotor to return to its aligned

positon.

TA15647-2

Figure 270.

5. Verify that both 2B and 2A LED’s are now ON.

Counter clockwise alignment

M
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Figure 271.

Tester card Phase 2 LED’s
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6.

7.

8.

If the LED’s do not turn ON, loosen the RPT carrier and adjust slightly in the clockwise direction.
Repeat the test until both LED’s turn ON.

Turn the rotor slightly in the clockwise direction and allow the rotor to return to its aligned position.

TA15647-1

10.

1.

12.

13.

14.

15.

16.

17.

Figure 272. Clockwise alignment
Verify that both 2B and 2A LED’s are now OFF.

If the LED’s do not turn OFF, loosen the RPT carrier and adjust slightly in the counter clockwise
direction.

Repeat the test until both LED’s are now OFF.

Once the LED’s remain OFF, perform the COUNTER CLOCKWISE test again to make sure the RPT
carrier is still in alignment for the counter clockwise position.

If any adjustments had to be made to the RPT carrier during phase 2 testing, re-perform the test for
phase 3.

Once phase 2 and 3 are properly aligned, remove one RPT carrier mounting bolt and apply Loctite
2760 or equivalent.

Re-install and torque this bolt to 18 ft-lbs (24 Nm).
Remove the other mounting bolt and perform the same process.

Upon completion of procedure, follow all lockout tag out rules, local rules, and local regulations to
return the machine back to service.
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RPT Setting Procedure B40A Motor

NOTICE

It will be necessary to lift (jack) the wheel motor in order to set the RPT (the motor will have to be
rotated). All applicable safety procedures must be followed.

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Chock the wheels that will not be rotated.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

A TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 273. Frame Lock
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d. Set bucket flat and level on the ground.

e. Set the parking brakes.

/N WARNING

Crush hazard exists if all personnel are not cleared from around the bucket and lift arm area before
using the hydraulic hoist and bucket pilot pressure bleed down valves to relieve pressure from the
hoist and bucket pilot circuit. Clear all personnel from the area around the bucket and lift arms before
operating hydraulic hoist and bucket pilot pressure bleed down valves. Using the hydraulic bleed
down valves could result in some movement of the lift arms and bucket which could cause injury or
death.

f. Use the hydraulic pressure bleed down valves located in the front frame on the right side of the front
opening to bleed any stored pressure in the hoist and bucket cylinders.

g. Turn each valve slowly counterclockwise as shown below and allow the pressure to bleed down.

e Open the valve completely and leave it open during this procedure.

\ o
% $ & TA15734-48

Figure 274. Pressure bleed down valves
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in
the electrical cabinet are illuminated. All SR equipment has the ability to produce
voltage at low throttle. Even with the engine off, there may be a residual of 12-15VDC
on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure. Failure
to do so may result in fatal electrical shock or other injury.

SR1772

Figure 275. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS |l system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

TA15638-PH-G3

Operster
Data Logging LaggingManitaring
Machine Summary Production Reparts

[y=—

PR H)|
TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 276. LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of

the screen (if applicable).

= Engine
= LF Mst:Motor

2> LR Mst:Motor

B onou
TA15638a-PH-G3

Figure 277.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 278. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 279. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 280. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 281. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 282. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 283. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 284. Converter assembly bus connections (front of cabinet)
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Jacking the Machine

1. Jack the appropriate wheel motor to a height where the wheel motor can be rotated.
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TA-13478

Front axle (typical) Rear axle (typical)

Figure 285. Front and rear axle jacking and jack stand placement location (typical)
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Front Frame Each Pair Of Points (1) (4) Rear Frame Each Pair Of Points (2) (3)
L-1350 111,000 Ib. (50,348 kg) Total 222,000 Ib. (100,698 kg) 84,000 Ib. (38,102 kg) Total 168,000,(76,203 kg)
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TA9517-9

L-1850 154,000 Ib. (69,853 kg) Total 308,000 Ib. (139,706 kg) | 104,000 Ib. (47,173 kg) Total 208,000,(94,347 kg)
L-2350 172,000 Ib. (78,017 kg) Total 344,000 Ib. (156,036 kg) | 126,000 Ib. (57,152 kg) Total 252,000,(114,305 kg)

1) Right front jacking point 2) Right rear jacking point 3) Left front jacking point 4) Left rear jacking point

Figure 286. Recommended jack stand placement locations (typical all models)

NOTICE

The use of self locking jacks is recommended.
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2. Ensure the appropriate motor brakes are fully released and caged using the jack rod supplied with the
brakes.

NOTICE

Use jack bolt attached to top of brake caliper to release brake. Ensure the motor brake is fully
released and caged using the jack rod supplied with the brakes.

View with jack rod installed
View with jack rod stored on actuator top plate

A

B

1. Special tool — p/n 423-9175 & 423-9176
2. Actuator top plate
3. Cylinderrod
4. Jam nut
5. Piston

/N WARNING

Struck by or crushing hazard exists if jack rod not bottomed into the threaded recess in cylinder
rod. Jack rod must be bottomed into threaded recess in cylinder rod. Use flats on jack rod to
tighten and keep it from screwing out of rod when turned counterclockwise. Failure to bottom Jack
rod into threaded recess in cylinder rod may result in the release of stored energy (spring tension),
resulting in serious injury or death.

Figure 287. Rod installation for releasing brake
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Figure 288. View of jack rod installed in brake cylinder

Adjusting the RPT

NOTICE

This procedure requires turning the rotor in order to test the LED’s. This is accomplished by rotating
the brake disk.

Items Required

Item Part Number
RPT/RTD Tester 427-0151
Test Cable RPT/RTD 427-2153
Power Cable RPT/RTD Tester 427-2154

DC Power Source (+5 to +24VDC)
Portable DC Welder Capable of 600 AMPS

Ta15647z

1) RPT assembly, 2) Shutter, 3) Outer race seal

Figure 289. RPT, Shutter and outer race
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NOTICE

The outer race is an interference fit on the shaft and does not align to the rotor. Alignment is
performed by adjusting the RPT assembly.

NOTICE

Previous to connecting the RPT/RTD test card, the LED’s can be tested by applying 12VDC to the
card. At this time all LED’s will be OFF, if any are ON, there is a potential problem with the test card. If
all LED’s are OFF, move SW1 on the tester card to position 1 and LED set 1 will come ON. Move SW1
switch to position 2 and LED set 1 will go OFF and set 2 will come ON. Move SW1 switch to position 3
and LED set 2 will go go OFF and set 3 will come ON. Return the switch to the OFF position. Again, if
any of these steps do not work, there is a potential problem with the test card.

1. Visually inspect the shutter for bent tabs or damage prior to adjusting the RPT. Repair or replace as
necessary.

2. Attach the 23 pin female connector on the Test Cable to the 23 pin male connector on the RPT/RTD
Tester Card.

3. Attach the power cable RPT/RTD Tester to the 12 pin male connector on the RPT/RTD Tester Card.

4. Connect the Ground and 24V leads on the Power Cable RPT/RTD Tester to a +24VDC power supply.

RPT/RTD Tester card
Test cable RPT/RTD
Power cable RPT/RTD tester

RPT carrier assembly

e dh =

Figure 290. RPT Tester card and cables

5. Plug the RPT carrier cable into the 12 pin connector located on the RPT/RTD Test cable.

6. Make sure SW1 on RPT/RTD Tester card is switched to OFF.
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Figure 291. Tester card (SW1 OFF)

7. Turn on the DC power supply and check to see that at least one of the RPT LED’s illuminates.

NOTICE

If none of the LED’s illuminate, rotate the rotor a small amount. If no LED’s are illuminated after

rotating the rotor it will be necessary to troubleshoot/replace the RPT carrier and/or the test card.
Make sure power is present at the test card.

NOTICE

The remainder of the RPT test includes the use of a portable welder capable of outputting at least 600
Amps. All safety precautions must be followed while working with this equipment.

/N WARNING

Risk of shock exists while performing the RPT settings. Make sure the welding unit is OFF prior to
attaching the welding leads to the terminal posts and before continuing with this test procedure.
Shock and equipment arcing is possible if trying to connect the welder while unit is powered on.
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Setting Phase 3

1. Attach the welding leads to phase 3 + and — terminal posts.

2. Set the welder to 600 Amps and energize phase 3.

NOTICE

Depending on the size of the welding leads, it may be necessary to attach a bolt to the terminal post
in order to provide a good clamp location.

TA15647I

Figure 292. Phase terminal posts
3. With phase 3 energized, the rotor will rotate to align with the phase 3 stator poles.

4. Adjust the RPT carrier so that one of the shutter tabs aligns to RPT B3 as shown. Both the 3B and 3A
LED’s should now be lit on the RPT Tester, if not, adjust the RPT carrier until both LED’s are ON.

1. RPT carrier
/@ 2. RPT shutter

3. Shutter aligned to RPT B3

TA15647w

Figure 293. Shutter alignment to RPT
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Figure 294, Tester card Phase 3 LED’s

Figure 295. RPT adjustment

5. Turn the rotor slightly in the counter clockwise direction and allow the rotor to return to its aligned
position.

NOTICE

It will be necessary to turn the welder off in order to rotate the rotor. Rotate the rotor slightly by
turning the brake disk, then turn the welder back on and ensure the rotor returns to its aligned
position.

TA15647-3

Figure 296. Counter clockwise alignment

6. Verify that both 3B and 3A LED’s remain ON.
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7. If the LED’s turn OFF, loosen the RPT carrier bolts and adjust the carrier slightly in the clockwise
direction. Tighten the carrier bolts.

8. Repeat the test until both LED’s remain ON as the rotor returns to the aligned position.

9. Turn the rotor slightly in the clockwise direction and allow the rotor to return to its aligned position.

NOTICE

It will be necessary to turn the welder off in order to rotate the rotor. Rotate the rotor slightly by
turning the brake disk, then turn the welder back on and ensure the rotor returns to it aligned
position.

TA15647-4

Figure 297. Clockwise alignment
10. Verify that both 3B and 3A LED’s turn OFF.

11. If the LED’s stay ON, loosen the RPT carrier bolts and adjust the carrier slightly in the counter clockwise
direction. Tighten the carrier bolts.

12. Repeat the test until both LED’s remain OFF.

13. Once the LED’s remain OFF, perform the COUNTER CLOCKWISE test again to make sure the RPT
carrier is still in alignment for the counter clockwise position.
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Setting Phase 2

1. Turn OFF welding unit and move welding leads to phase 2 + and — terminal posts.

/N WARNING

Risk of shock exists while performing the RPT settings. Make sure the welding unit is OFF prior to
removing or attaching the welding leads to the terminal posts and before continuing with this test
procedure. Shock and equipment arcing is possible if trying to connect the welder while unit is
powered on.

2. Make sure the welder is set to 600 Amps and energize phase 2.
3. With phase 2 energized, the rotor will rotate to align with the phase 2 stator poles.

4. Turn the rotor slightly in the counter clockwise direction and allow the rotor to return to its aligned positon.

NOTICE

It will be necessary to turn the welder off in order to rotate the rotor. Rotate the rotor slightly by
turning the brake disk, then turn the welder back on and ensure the rotor returns to its aligned
position.

TA15647-3

Figure 298. Counter clockwise alignment

5. Verify that both 2B and 2A LED’s are now ON.

RTDS

RTD B RTD C
T3 PS5
O O
P4 TP6
O O

TA15647r
Figure 299. Tester card Phase 2 LED’s
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6. If the LED’s do not turn ON, loosen the RPT carrier and adjust slightly in the clockwise direction.
7. Repeat the test until both LED’s turn ON.

8. Turn the rotor slightly in the clockwise direction and allow the rotor to return to its aligned position.

NOTICE

It will be necessary to turn the welder off in order to rotate the rotor. Rotate the rotor slightly by
turning the brake disk, then turn the welder back on and ensure the rotor returns to its aligned
position.

TA15647-4

Figure 300. Clockwise alignment
9. Verify that both 2B and 2A LED’s are now OFF.
10. If the LED’s do not turn OFF, loosen the RPT carrier and adjust slightly in the counter clockwise direction.
11. Repeat the test until both LED’s are now OFF.

12. Once the LED’s remain OFF, perform the COUNTER CLOCKWISE test again to make sure the RPT
carrier is still in alignment for the counter clockwise position.

13. If any adjustments had to be made to the RPT carrier during phase 2 testing, re-perform the test for
phase 3.

14. Once phase 2 and 3 are properly aligned, remove one RPT carrier mounting bolt and apply Loctite 2760
or equivalent.

15. Re-install and torque this bolt to 33 ft-lbs (45 Nm).
16. Remove the other mounting bolt and perform the same process.

17. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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RPT Setting Procedure B60 Motor

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

===

TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position

3) Retaining pin bracket for un-locked position

Figure 301. Frame Lock

d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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/N WARNING

Crush hazard exists if all personnel are not cleared from around the bucket and lift arm area before
using the hydraulic hoist and bucket pilot pressure bleed down valves to relieve pressure from the
hoist and bucket pilot circuit. Clear all personnel from the area around the bucket and lift arms before
operating hydraulic hoist and bucket pilot pressure bleed down valves. Using the hydraulic bleed
down valves could result in some movement of the lift arms and bucket which could cause injury or
death.

f. Use the hydraulic pressure bleed down valves located in the front frame on the right side of the front
opening to bleed any stored pressure in the hoist and bucket cylinders.

g. Turn each valve slowly counterclockwise as shown below and allow the pressure to bleed down.

e Open the valve completely and leave it open during this procedure.

% % & \ \ 5 X -
TA15734-48 . TAuBIC

Figure 302. Pressure bleed down valves
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in
the electrical cabinet are illuminated. All SR equipment has the ability to produce
voltage at low throttle. Even with the engine off, there may be a residual of 12-15VDC
on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure. Failure
to do so may result in fatal electrical shock or other injury.

SR1772

Figure 303. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.

1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.

Section 06-03-05 DOC L-r06 231 © 2019 Komatsu. All rights reserved.

L-1350/1850/2350
8/30/2019



SR Drive System-Procedures

Generation3

In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS |l system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

TA15638-PH-G3

Operster
Data Logging LaggingManitaring
Machine Summary Production Reparts

[y=—

PR H)|
TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 304. LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of

the screen (if applicable).

= Engine
= LF Mst:Motor

2> LR Mst:Motor

B onou
TA15638a-PH-G3

Figure 305.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 306. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 307. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 308. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 309. Bus voltage LED array on SR control board
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Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

TA15638d

1) Positive bus bar, 2) Negative bus bar

Figure 310. Main bus bars
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Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 311. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 312. Converter assembly bus connections (front of cabinet)
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Middle Pinion Removal and Replacement - Model 57 Planetary
Drive

In the Model 57 planetary drive, the second reduction gear is center-hung between two bearings with a
splined interface between this gear and the middle pinion. The splined interface enables the middle pinion to
be removed so that the rotor can be turned without jacking the machine.

To remove the middle pinion, perform the following procedure:
a. Remove axle access covers.

b. Release brake on the electric traction motor. Releasing the brake will enable the planetary drive to be
turned, as needed, to free the meshing teeth of the middle pinion from those of the countershaft gears.

NOTICE

Use jack bolt, attached to top of brake caliper, to release brake. Ensure the motor brake is fully
released and caged using the jack rod supplied with the brakes.

View with jack rod installed
View with jack rod stored on actuator top plate

A

B

1. Special tool — p/n 423-9175 & 423-9176
2. Actuator top plate
3. Cylinderrod
4. Jam nut
5. Piston

/N WARNING

Struck by or crushing hazard exists if jack rod not bottomed into the threaded recess in cylinder rod.
Jack rod must be bottomed into threaded recess in cylinder rod. Use flats on jack rod to tighten and
keep it from screwing out of rod when turned counterclockwise. Failure to bottom Jack rod into
threaded recess in cylinder rod may result in the release of stored energy (spring tension), resulting
in serious injury or death.

Figure 313. Rod installation for releasing brake
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Figure 314. View of jack rod installed in brake cylinder

c. Drain planetary drive.

e Follow all local rules and regulations to catch the oil drained from the drive.
d. Remove the inspection plate located in the center of the planetary drive’s cover structure.

e. Attach middle pinion removal hub P/N 423-4752 to the middle pinion with one 3/4” - 10 x 2.75” (3/4” - 10 x
69.85 mm) UNC bolt (refer to illustration “Middle Pinion Removal and Replacement").

TA15647bb

Figure 315. Middle pinion removal/replacement model 57

f.  Attach middle pinion removal arm P/N 423-4753 to the removal hub with eight 1” - 8 x 3.5” UNC bolts.

g. Attach a fiber-lifting sling securely around the pinion removal arm and hoist the pinion from the planetary
drive with a suitable hoist.

/\ CAUTION

Crush hazard exists. The middle pinion weighs approximately 200 Ibs (91 kgs). Use caution when
removing and replacing the middle pinion. The removal arm will provide a balancing point when
hoisting the pinion to and from the planetary drive, if the lifting sling is positioned against the
mounting face of the removal arm, as shown in illustration “Middle Pinion Removal and
Replacement”. Maintain a firm grasp on the removal arm at all times while hoisting the pinion. An
unsecured pinion may cause crushing or other injuries.

h. Cover and store the pinion in a dust free environment until reinstallation in the driver.
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Remove Brake Cylinder and Brake Disk

NOTICE

In order to access the RPT it will be necessary to remove both the brake cylinder and the brake hub.
Follow all applicable precautions in the removal of these parts.

Adjusting the RPT

Items Required

Item Part Number
RPT/RTD Tester 427-0151
Test Cable RPT/RTD 427-2153
Power Cable RPT/RTD Tester 427-2154

DC Power Source (+24VDC)

1-1/2 inch socket (1/2 inch or larger extension and flex handle)

70 Amp Current Supply

1) RPT assembly, 2) Shutter, 3) Outer race

Figure 316. RPT, shutter and outer race

NOTICE

The outer race is an interference fit on the shaft and does not align to the rotor. Alignment is
performed by adjusting the RPT assembly.

NOTICE

Previous to connecting the RPT/RTD test card, the LED’s can be tested by applying 12VDC to the
card. At this time all LED’s will be OFF, if any are ON, there is a potential problem with the test card. If
all LED’s are OFF, move SW1 on the tester card to position 1 and LED set 1 will come ON. Move SW1
switch to position 2 and LED set 1 will go OFF and set 2 will come ON. Move SW1 switch to position 3
and LED set 2 will go go OFF and set 3 will come ON. Return the switch to the OFF position. Again, if
any of these steps do not work, there is a potential problem with the test card.
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1. Visually inspect the shutter for bent tabs or damage prior to adjusting the RPT. Repair or replace as

necessary.

2. Attach the 23 pin female connector on the Test Cable to the 23 pin male connector on the RPT/RTD

Tester Card.

3. Attach the power cable RPT/RTD Tester to the 12 pin male connector on the RPT/RTD Tester Card.

4. Connect the Ground and 24V leads on the Power Cable RPT/RTD Tester to a +24VDC power supply.

TA15647]

w2

RPT/RTD tester card
Test cable RPT/RTD
Power cable RPT/RTD tester

RPT carrier assembly

Figure 317.

RPT tester card and cables

5. Plug the RPT carrier cable into the 12 pin connector located on the RPT/RTD test cable.

6. Make sure SW1 on RPT/RTD Tester card is switched to OFF.

L RpTa ——F T pprg —F RIDS
2A 3A 1B 2B 3B RTD A RTD B RTD C
— 2l 12 Q2 B |2 5|8
2 12 18I & &z |=] |
@] O O
PWR GND PWR GND
O O O P
TP7 TP8 P12 TP13
— S o O] g
Figure 318. Tester card (SW1 OFF)
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7. Turn on the DC power supply and check to see that at least one of the RPT LED’s illuminates.

NOTICE

If none of the LED’s illuminate, rotate the rotor a small amount. If no LED’s are illuminated after
rotating the rotor it will be necessary to troubleshoot/replace the RPT carrier and/or the test card.
Make sure power is present at the test card.

NOTICE

The remainder of the RPT test includes the use of a portable current supply capable of outputting at
least 70 Amps. All safety precautions must be followed while working with this equipment.

/N WARNING

Risk of shock exists while performing the RPT settings. Make sure the welding unit is OFF prior to
attaching the welding leads to the terminal posts and before continuing with this test procedure. Fatal
shock and equipment arcing is possible if trying to connect the welder while unit is powered on.

Setting Phase 3

1. Disconnect cables 3+, 3-, 33+ and 33-.

2. Attach one lead of the 70 Amp current supply to cables 3+ and 33+, attach the other lead of the current
supply to cables 3- and 33-.

3. Set the current supply to 70 Amps and energize phase 3.

2C

+3

+33

TA15647cC

Figure 319. Phase cable connections

4. With phase 3 energized, the rotor will rotate to align with the phase 3 stator poles.

5. Rotate the RPT carrier so that one of the shutter tabs aligns to RPT 3B as shown in the following
illustration. Both the 3A and 3B LED’s should now be lit on the RPT Tester, if not, adjust the RPT carrier
until both LED’s just come ON.

NOTICE

To assist with proper alignment, make sure that LED’s 2A and 2B are also lit. This will indicate that
the sensors are aligned to the proper side of the shutter.
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TA156470

Figure 320. RPT adjustment

Figure 321. Shutter aligned to RPT
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Figure 322. Tester card Phase 3 LED’s RPT aligned
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TA15647ii
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Figure 323. Shutter incorrectly aligned to RPT
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Figure 324. Tester card Phase 3 LED’s RPT incorrectly aligned

6. Turn the rotor slightly in the counter clockwise direction and allow the rotor to return to its aligned
position.

TA15647-5

Figure 325. Counter clockwise alignment

NOTICE

The use of a 1-1/2 inch socket with 1/2 inch extension and flex handle is suitable for turning the rotor
when current is applied to the motor.
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Figure 326. Turning rotor with socket and flex handle

7. Verify that both 3A and 3B LED’s remain ON.

8. If the LED’s turn OFF, loosen the RPT carrier bolts and adjust the carrier slightly in the clockwise
direction. Tighten the carrier bolts.

NOTICE

If the RPT bolts are hand tight, a rubber mallot can be used to reposition the RPT carrier by gently
tapping on the RPT assembly.

TA15647ee

Figure 327. RPT adjusting

9. Repeat the test until both LED’s remain ON as the rotor returns to the aligned position.

10. Turn the rotor slightly in the clockwise direction until both LED’s 3A and 3B turn OFF, allow the rotor to
return to its aligned position.
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TA15647-6

Figure 328. Clockwise alignment
11. Verify that both 3A and 3B LED’s remain OFF.

12. If the LED’s come back ON, loosen the RPT carrier bolts and adjust the carrier slightly in the counter
clockwise direction. Tighten the carrier bolts.

13. Repeat the test until both LED’s remain OFF.

14. Once the LED’s remain OFF, perform the COUNTER CLOCKW!ISE test again to make sure the RPT
carrier is still in alignment for the counter clockwise position.

15. Turn current supply OFF.

Checking Phase 2
/N WARNING

Risk of shock exists while performing the RPT settings. Make sure the welding unit is OFF prior to
removing or attaching the welding leads to the terminal posts and before continuing with this test
procedure. Fatal shock and equipment arcing is possible if trying to connect the welder while unit is
powered on.

1. With the current supply turned OFF, disconnect cables 2+, 2-, 22+, and 22-.

2. Attach one lead of the 70 Amp current supply to cables 2+ and 22+, attach the other lead of the current
supply to cables 2- and 22-.

3. Set the welder to 70 Amps and energize phase 2.

+220)

TA15647ff

Figure 329. Phase cable connections
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4. With phase 2 energized, the rotor will rotate to align with the phase 2 stator poles.

5. Turn the rotor slightly in the counter clockwise direction and allow the rotor to return to its aligned positon.

TA15647-5

Figure 330. Counter clockwise alignment

6. Verify that both 2B and 2A LED’s are ON.
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Figure 331. Tester card Phase 2 LED’s

7. Turn the rotor slightly in the clockwise direction until both LED’s 2A and 2B turn OFF, allow the rotor to
return to its aligned position.

TA15647-6

Figure 332. Clockwise alignment
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TA1564799 b

10.
11.
12.

Figure 333. Turning rotor with socket and flex handle

Verify that both 2A and 2B LED’s remain OFF.

Once phase 2 and 3 are properly aligned, remove one RPT carrier mounting bolt and apply Loctite 2760
or equivalent.

Re-install and torque this bolt to 18 ft-Ibs (24 Nm).
Remove the other mounting bolt and perform the same process.

Disconnect the current supply and reconnect all motor leads.

Middle Pinion Reinstall

The middle pinion is reinstalled into the planetary drive by reversing the removal instructions.

a. Be sure the pinion is clean and free of rust prior to installation.

b. Attach removal hub and removal arm.

c. Lubricate the splines and gear teeth with NLGI #2 lithium based grease.

d. Attach fiber-lifting sling to removal arm and hoist pinion into position in the planetary drive. It may be
necessary to reposition the pinion until the teeth on the splined end match the countershaft gear teeth
until the pinion slides into place in the splined interface of the second reduction gear. The pinion has
approximately 1/8” (3.175 mm) endplay between the pinion thrust face retainer plate and the motor pinion
thrust face retainer plate and the inspection plate.

e. Remove hub and arm and replace inspection plate.

f.  REéfill planetary drive with oil.

g. Reset brake on electric traction motor.

h. Move frame lock to unlocked position.

i. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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Replacing the Fault Isolation Monitor

Safety Preparations

/N WARNING

Crush hazards are possible if the machine is started or moved while work processes are being
performed on the machine. Place bucket flat and level on the ground. Place frame lock in the locked
position and lock out the machine’s starting capability before performing any work process. Follow
all applicable lockout procedures and local rules and regulations for performing work processes.
Serious personal injury or death could occur if the machine is started or moves while any type of
work process is being conducted on the machine.

a. Stop the wheel loader on flat level ground.
b. Move the frame lock to the locked position so that the frame cannot be steered.

c. Place wheel chocks in front and behind each wheel.

/N WARNING

Crush hazard is possible if the frame lock is not locked to prevent machine articulation while
personnel are in the machine articulation area. Do not enter this area unless you have verified that the
operator has control over the steering and that you have good communication with the operator.
Crush hazard is possible if personnel are in this area while the machine is articulated, which could
result in serious injury or death.

\ TA9187-1

Frame lock in locked position

1) Retaining pin for locked position, 2) Frame lock - shown in locked position,

3) Retaining pin bracket for un-locked position

Figure 334. Frame Lock
d. Set bucket flat and level on the ground.

e. Set the parking brakes.
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Converter Bus Voltage

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

SR1772

Figure 335. Converter assembly bus LED’s

There are three different methods that are combined to verify when it is safe to enter the electrical cabinet.
1. LINCS Il display in cab

2. visual indication in electrical cabinet

3. physical measurement

All of these steps are required in order to assure that the system is properly discharged.
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In Cab Verification Using LINCS Il Display
1. Make sure that the LINCS Il system is booted (key switch ON) with the engine NOT running and the park

brake SET.

2. As shown in the figure below, on the touch panel in the dash, press the Main Menu button in the lower left
corner, then select Data Logging then Logging/Monitoring.

Operator

Dsta Logging LoggingManitaring
Machine Summary Production Reports
Main Operater

]

) \ TR

oo
TA15639-PH-G3

Main Menu Button

Data Logging & Logging/Monitoring

Figure 336

LINCS logging/monitoring menu access

3. Select the Trash Can icon and then select the Check Mark to clear any selection on the right hand side of

the screen (if applicable).

Far g
kes & Comp. Air

= Engine
) LF Mst:Motor

D> LR Mst:Motor

B oo

\J
TA15638a-PH-G3

Figure 337.

Remove channels
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4. Scroll down the left hand list until Drive Fuses is displayed.

0.0hours

\3
TA15638b-PH-G3

Figure 338. Left hand scroll

5. Drag the Drive Fuses category to the right hand side of the screen, all of the bus voltage channels should
now be visible.

> RF MstBus

2 RF SivBus

L= o
TA15638c-PH-G3

Figure 339. Bus voltage indication

6. Verify bus voltage is less than 24VDC.

NOTICE

Should any voltage (greater than 24VDC) be present on any of the DC busses, allow the system to
discharge for a period of no less than 10 minutes. Re-test the bus voltages prior to continuing.

7. Turn the key switch to the OFF position and proceed to the next step in the verification process.
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Verification by Visual Indication

Following the verification by LINCS Il software, the next step is to verify the existence of bus voltage by the
array of four LED indicators located on the main SR control board on each converter assembly.

To conduct this test, ensure that:

e The 24VDC power is isolated at the battery disconnect (turned off and locked out) per site
requirements.

TA14886M

Isolate the battery and lockout the machine

Figure 340. Isolation and control switch assembly

e The SR electrical converter cabinet door should now be opened.
e DO NOT enter the cabinet at this time.

View the LED arrays on each of the converter assemblies and verify the LED’s are not illuminated. The LED’s
will be illuminated when a potential of greater than approximately 35VDC is present on the DC bus
connections on the converter assemblies. The light intensity varies with voltage and a greater intensity
indicates a higher bus voltage.

SR1772

Figure 341. Bus voltage LED array on SR control board

Section 06-03-05 DOC L-r06 253 © 2019 Komatsu. Al rights reserved.
L-1350/1850/2350
8/30/2019




SR Drive System-Procedures Generation3

Verification by Physical Measurement Main Bus Bars

Once the visual indicators have been verified, the bus voltage should be physically measured. The bus
voltage should be fully discharged based on the previous checks.

a. Measure between the positive and negative bus bars using a voltmeter rated for 1000V. The potential
voltage on a bus that has not discharged could be over 700VDC. A properly discharged bus should
be less than 24VDC as verified by the completion of LINCS system verification.

/N WARNING

Risk of shock or equipment damage by use of an improperly rated meter is possible. Use a CAT Il
1000V rated volt meter to take voltage readings. Shock or other injury may result from using
improperly rated test equipment.

1) Positive bus bar, 2) Negative bus bar

Figure 342. Main bus bars

© 2019 Komatsu. Al rights reserved. 254 Section 06-03-05 DOC L-r06
L-1350/1850/2350
8/30/2019




Generation3 SR Drive System-Procedures

Converter Assembly Bus Connections

The final point of verification is the bus connections to each individual converter assembly. The bus voltage
can be measured at the two bus tabs located adjacent to the electrical converter cabinet door.

NOTICE

The converter assemblies on the rear of the cabinet are inverted in comparison to those mounted on
the front. Similarly, the positive and negative bus connections will be inverted.

Connect a voltmeter across the two bus connection points. Bus voltage should be less than 24VDC following
the completion of the previous checks. Once the check has been completed, the entire drive system has been
verified as discharged.

TA15638e

1) Positive bus bar, 2) Negative bus bar

Figure 343. Converter assembly bus connections (rear of cabinet)

TA15638f

1) Positive bus bar, 2) Negative bus bar

Figure 344. Converter assembly bus connections (front of cabinet)
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Removal and Replacement
This procedure is to be used when replacing the entire Fault Isolation Assembly (Komatsu P/N 425-9354).
1. Perform the Bus Discharge Verification Procedure as detailed previously in this document.

2. Remove the Sense wire from the negative bus bar.

TA15648

Figure 345. Sense wire connection negative bus bar
3. Unplug the 6-pin Deutch connector.
4. Remove the ground connector.

5. Remove and replace the fault isolation monitor.

1) 6-pin Deutch connector, 2) Ground connector, 3) Isolation monitor

Figure 346. Isolation monitor connections
6. Connect the 6-pin Deutch connector.

7. Connect the ground connector. Make sure there is no paint or other material on this connection.

8. Connect the Sense wire to the negative bus bar.
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Low Impedance Test

/N WARNING

Risk of shock by contact of the braking grids is possible. Do not open the door over the braking grids
or touch anything on the grids when the engine is running or the converter panel bus LED’s are
glowing red in the electrical cabinet. Do not touch or enter these areas unless the engine has been
shut down and the bus discharge procedure has been followed. Do not manually hold the wire to the
grids as this may provide a potential path for electricity. Electrical shock or other serious injury may
result in in non compliance of this warning.

/N WARNING

Risk of shock by contact in the electrical cabinet or on the braking grids is possible. High voltage
may be present in the electrical cabinet and on the braking grids. Prior to performing a stand alone
Low Impedance Test without replacing the Fault Isolation Monitor, complete the Bus discharge
Verification Procedure, as detailed previously in this document, before attaching any wires in the
electrical converter cabinet on on the grids. Electrical shock or other serious injury may result if in
non compliance of this warning.

1.  With the battery disconnect open, create a short by connecting a wire with clips from frame ground to a
grid (alternatively, a wire with clips may be placed in the electrical converter cabinet from the + or — bus
bar to ground).

\a\

TA15648b N TA15648¢
Frame to Grid Frame to Bus
Figure 347. Isolation monitor ground test

2. Close the battery disconnect.
3. Boot LINCS.

4. After approximately 10 seconds, LINCS should display a condition of “Bus Isolation Resistance Low”.
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High Voltage Bus Isolation
Resistance Low

TA15648d-PH-G3

Figure 348. Bus isolation resistance low fault

5. If the Bus Isolation Fault does not occur, perform the following:

¢ Navigate to Data Logging, Logging/Monitoring.
e Scroll down and select Loadbank.

e Scroll down and drag HV Bus Isolation (kQ) to the right hand side of the
screen.

e |f HV Bus Isolation resistance is not 0 or close to 0 Q’s, the wire used for
shorting may not be making proper contact.

/N WARNING

Risk of shock by contact of the braking grids is possible. Do not open the door over the braking grids
or touch anything on the grids when the engine is running or the converter panel bus LED’s are
glowing red in the electrical cabinet. Do not touch or enter these areas unless the engine has been
shut down and the bus discharge procedure has been followed. Do not manually hold the wire to the
grids as this may provide a potential path for electricity. Electrical shock or other serious injury may
result in in non compliance of this warning.

@ HV Bus Isolation

Data Logging

Machine Summary

Msin Operator

(o &
3

TA15639-PH-G3

TA15648f-PH-G3

Figure 349. HV bus isolation resistance reading
6. Once test has been completed, shut down LINCS and follow Bus Discharge Procedure.
7. Remove the wire used to short the grid or High Voltage bus.

8. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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High Impedance/Cable Fail Test

NOTICE

If performing a stand alone High Impedance/Cable Fail Test without replacing the Fault Isolation
Monitor, perform the Bus Discharge Verification Procedure, as detailed previously in this document,
before removing any wires in the electrical converter cabinet.

/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the
engine is running, the LINCS software indicates voltage on the bus, or the red bus
LED’s in the electrical cabinet are illuminated. All SR equipment has the ability to
produce voltage at low throttle. Even with the engine off, there may be a residual of 12-
15VDC on the bus. Do not enter the electrical cabinet or touch any components in the
electrical cabinet without performing the Bus Discharge Verification Procedure.
Failure to do so may result in fatal electrical shock or other injury.

1. In the electrical converter cabinet, remove the sense wire from the negative bus bar.

TA15648

Figure 350. Sense wire connection negative bus bar

2. Close the battery disconnect and boot LINCS.

3. In approximately 10 minutes, LINCS should generate a warning that there is a HV Bus Isolation Monitor
Cable or Sensor failure.

High Voltage Bus Isolation Sensor or
Cable Fail Low

0.
TA15648e-PH-G3

Figure 351. HV bus isolation sensor or cable fail

4. Once test has been completed, shut down LINCS and follow the Bus Discharge Procedure.
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/N WARNING

Risk of fatal shock or injury by contact in the electrical cabinet is possible if the engine
is running, the LINCS software indicates voltage on the bus, or the red bus LED’s in the
electrical cabinet are illuminated. All SR equipment has the ability to produce voltage at
low throttle. Even with the engine off, there may be a residual of 12-15VDC on the bus.
Do not enter the electrical cabinet or touch any components in the electrical cabinet
without performing the Bus Discharge Verification Procedure. Failure to do so may
result in fatal electrical shock or other injury.

5. Connect the sense wire back to the negative bus bar.

6. Follow all lockout tag out rules, local rules, and local regulations to return the machine back to service.
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