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Indledning

Den Nye Bobman El bestar af 1 elmotor og 4 litium batterier, som

tilsammen yder 48V. Motoren yder 4000W som svarer til ca. 10 hk.

e Batterierne er 4 stk. Lithium: 12,8V 120 amp som er koblet
sammen sa de yder 6144Wh. Dette svarer til en drift tid pa 90
min. Batterierne kan ”slat” lades, og fra 20% til 100% strgm
svarer det til en fuld ladning. Batterierne kan lades omkring

2500 til 3500 gange. Herefter kan de ikke lzengere lades 100%
op.

e Laderen er en 48V ladere. Nar den nar 13,5 A er det lig med en

fuldladning (20% - 100%) ca. 4-5 timer.

e Husk altid at lade maskinen nar du ikke bruger den, da det er
med til at gge levetiden pa batterierne. Laderen stopper selv,

hvis batterierne ikke har brug for strgm.

Vask aldrig med vand omkring el-delene, brug
luft.




Styre panel

Display.

Lave hastighed bruger man til arbejde. Hgjhastighed
bruger man kun for kgrsel.

Drej ngglen for taending. BOBMAN vil starte ved
aktivering af seede kontakt efter 1 sek. Og nar man stiger
af maskine, vil den slukke efter 10 sek., hvis ikke man
drejer ngglen.

Husk altid at slukke pa ngglen efter brug.

Lade stik 48v. Put aldrig noget ind i stikket.

Lyskontakt for led 12V.

Hvis man slukker Hovedafbryder. Er der ingen strgm pa
maskine, og man kan ikke lade batterierne.




Display

Indikatoren blinker, nar der er 5% strgm tilbage pa batteriet,
og man skal oplade maskinen.

Displayet skifter mellem arbejdstimer og BDI.
(BDI betyder batteriniveau procent)

Batteri indikator. Viser 5 dioder, hver diode udggr 20%

strgm pa batteriet. Nar der er 5% tilbage vil den rgde diode og
punkt 1 blinke rgd, og motoren kgre langsom. Det betyder at
man skal kgre i laderne.

Nar maskinen er fuldt opladet er der 90 min drift tid.




Opladning af BOBMAN EL

1. Ingen lysitrekanten OK!

2. Ingen lys = Lader ikke
Blinkende lys = Lader
Konstant lys = 100% opladet

3. Laderen er taendt, hvis den lyser bla.

4. USB-indgang til programmering af lader (fabriks
programmeret)

5. Hvis man trykker pa ngglen, kommer der en kode op, som
viser lade algoritmen for program pa lader




Batterier

Batteri pakken bestar af 4 stk. lithium batterier pa 12V, disse udggr
48V tilsammen.

Hvert enkelt batteri skal have den samme spaending pa ca. 13,2 v

Hvis spaendingen ikke er ens pa hvert enkelt batteri, sa kan laderne
ikke lade dem fuldt op. Derfor skal man lade vaere enkelt batteri op

med en 12v lader.

Alle maskiner er udstyret med en hovedafbryder som sidder i midten

af batterierne, er den ikke aktiveret, kan du ikke lade maskinen.




Styring / controller

1. 48Vrelee.

2. Konstant +48V.

3. Styre controller

4. Konstant -48V.

5. Hoved kabel.

6. Omradet er afdeekket mod vand og snavs. (afmontering af
kabler, husk at tage strgm af batterier)




Fejl pa El styring

1. Controller stik. Her kan man saette en terminal pa og sa kan

man justere pa fabriks indstillinger. Alle forhandler har adgang
til styring via Bobman fabriks computer.




Fejl koder display / controller

Table 6 TROUBLESHOOTING CHART

4, Battery disconnected while regen
braking.

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

12 Controller Overcurrent 1. External short of phase UV, or W motor | Set: Phase current exceeded the current
ShutdownMotor; connections, measurement limit.

ShutdownMainContactor:; 2. Motor parameters are mis-tuned.

ShutdownEMBrake; sl sk
ShutdownThrottie; 3 R

FullBrake. 4, Speed encoder noise problems.

13 Current Sensor Fault 1, Leakage to vehicle frame from phase U, | Set: Controller current sensors have invalid offset
ShutdownMotor; V, or W (short in motor stator), reading.

ShutdownMainContactor, 2. Controller defective.
ShutdownEMBrake: Clear: Cyde KSI.
ShutdownThrottie,
FullBrake.

14 Precharge Failed 1. See Monitor menu » Battery: Capacitor Set: The precharge faded to charge the capacitor
ShutdownMotor; Voltage. bank.

ShurdownMa:nCon{aclon' 2. External load on capacitor bank (B+ Clear: Cycle Interbock input or use VCL function
StutdownEMBrake; connection terminall that prevents the | £nable._Prechargey).

ShutdownThrottle; capacitor bank from charging.

FullBrake.

15 Controller Severe Undertemp | 1, See Monitor menu » Controller: Set: Heatsink temperature below =40°C,
ShutdownMotor; Temperature. Clear: Bring heatsink temperature above =40°C
ShutdownMainContactor; 2. Controller is operating in an extreme and cyde iatedock o Kgpe '
ShutdownEMBrake; environment.

ShutdownThrottie;
FullBrake.
16 Controller Severe Overtemp 1. See Monitor menu = Controller: Set- Heatsink temperature above +95°C.
ShutdownMotor; Temperature. ol o
. lear: Bring heatsink temperature below +95°C,
ShutdownMainContactor; 2, Controller is operating in an extreme and cyde i?\terlock or KSl.
ShutdownEMBrake; environment.
IS:“h/zl/lrgaokwenThrotrIO: 3. Excessive bad on vehide.
’ 4, Improper mounting of controller.
17 Severe B+ Undervoltage 1. Battery parameters are misadjusted, Set: Capacitor bank voltage dropped below the
No drive torque. 2. Non-controller system drain on battery, | Severe Undervaltage limit (see page 25) with FET
3. Battery resistance too high, bridge enabled.
4, Battery disconnected while driving. Clear: Bring capacitor voltage above Severe
5. See Monitor menu » Battery: Capacitor | Undervoltage limit,
Voltage.
6. Blown B+ fuse or main contactor did not
chose.

17 Severe KS| Undervoltage 1, See Monitor menu » Battery: Keyswitch | Sef: When bejow Brownout Voltage for 2 seconds
No action. Voltage. (see Table D-1).

2. Non=controller system drain on battery/ | Crear- Bring KSI valtage above Brownout Voltage.
K9l circuit wiring.

3. K91 disconnected while driving.

4, Blown KS| fuse.

18 Severe B+ Overvoltage 1. See Monitor menu » Battery: Capacitor Set: Capacitor bank voltage exceeded the Severe
ShutdownMotor; Voltage. Overvoltage limit (see page 25) with FET bridge
ShurdownMamCon{aclon 2. Battery parameters are misadjusted. enabled.
smhz:mg";f' 3. Battery resistance too high for given Clear- Bring capacitor voltage below Severe
FullBrake. 2 regen current. Overvaltage limit, and then cycle KSI.




Table & TROUBLESHOOTING CHART cont'd

Digital Qwiput 7 driver will nof
turm on.

Quiput 7 driver (pin 20) is too low,

PROGRAMMER LCD DISPLAY
CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS
18 Severe K5I Dvervoltage 1. Incorrect to high) battery-valtage Sat: K5l voltage exceaded Severe Overvoltage Bmiit
ShutdownMotor; applied to KSI (pin 1) Claar: Bring K51 voltage below the Severe
g:ﬁgﬁﬁgﬂ”mﬂm 2. See Monitor menu = Battery: Keyswitch gvermg% limit !
i ake;
ShutdownThrottie; Ngr:"lli?:u;n[s the Main Contactor closure i [se€ page 25, Severes ﬁueﬁ'ﬂltagf]
FullBrake. -
K3l is greater than the Severe Overvoltage
limit,
22 Gontroller I_J\rerhemp Guthack | 1. See Monitor menu = Controller: Set: Heatsink temperature exceeded 85°C.
Reduced drive and brake forgue. Temperatulre. N . Clear: Bring heatsink temperature below 85°C.
2, Controfler is performance-limitad at this
temperature,
3. Controller is operating in an extreme
environment.
4, Excessive load on vehide.
5. Improper mounting of controller,
23 B+ Undervoltage Cuthack 1. Normal operation. Fault indicates the Set: Capacitor bank voltage dropped below the
Reduced drive forque. batteries nead racharging, Controller is | Undervoltage limit (see page 25) with the FET
performance limited at this voltage. bridge enabled,
2, Battery parameters are misadjusted, Clear: Bring capacitor voliage above the
3. Mon=controller system drain on battery. | Undervoltage limit,
4, Baftery resistance oo high,
5, Battery disconnected while driving.
i, See Monitor menu » Battery: Capacitor
Viltage.
7. Blown B+ fuse or main contactor did not
chose
24 B+ Overvoltage Guthack 1, Mormal operation. Fault shows that regen | Set: Capacitor bank voltage exceeded the
Reduced Drake torque, Note: This braking currents elevated the baitery Overvoltage limit (see page 25) with the FET bridge
faut i dac_faradq.nfy.wnsn the _voltage during regen hraking. Controller | enabled,
controlier is running in regen, is performance limited at this voltage. Clear: Bring capacitor voliage below the
2, Battery parameters are misadjusted, Overvoltage limit.
3. Battery resistance too high for given
regen current.
4, Battery disconnected while regen
braking.
5. See Monitor manu = Battery: Capacitor
Violtage.
25 +5V Supply Failure 1, External load impedance on the +5V Setr +5V supply (pin 26) outside the 5V=10%
None, unless a fawlt action is supply (pin 26) is too low. range.
programmed in VCL. 2. See Monitor menu = oulputs: 5 Volts and Clear: Bring voltage within range.
Ext Supply Current,
26 Digital Out 6 Open/Short 1. External load impedance on Digital Set: Digital Output & (pin 19) current exceeded 1
Digital Output 6 driver will nof Qutput 6 driver (pin 19) is too low, Amp.
e on. Clear: Remedy the overcurrent causes and use the
VCL funclion Sef_DigChuly) to tum the driver on
again.
27 Digital Out 7 Open/Short 1, External load impedance on Digital Set: Digital Qutput 7 (pin 20) current exceeded 1

Amp.

Clear: Remedy the overcurrent cause and use the
VCL function Set_DigQufi} to tum the driver on
again.

10




Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

28 Motor Temp Hot Cutback 1. Motor temperature is at or above the Sel- Motor temperature is at or above the
Reduced drive lorgue. programmed Temperature Hot setting, Temperature Hot parameter setting.

and the current is being cut back. Glear: Bring the motor temperature within range.
2. Motor Temperature Control Menu

parametars are mis-tuned.
3, See Monitor menu » Motor: Temperature

and » Inputs: Anglog2.
4, If the application dogsn't use a motor

thermistor, Temp Compensation and Temg

Cutback should be programmed Off.

29 Motor Temp Sensor Fault 1. Motor thermistor is not connected Set- Motor thermistor input (pin &) is at the voltage
MaxSpeed reducad (L0S, Limited property, ral (0 or 10V).

Operating Strateqy), and motor 2, If the appbcation doesn't use a motor Ciear: Bring the motor thermistor input voltans
temperature cuthack disabled. thermistor, Motor Temp Sensor Enable | yithin r‘anggg_ i ’
shoulkd be programmed Off,
3. See Monitor menu = Motor: Temperature
and = Inputs: Anglog2.

Nn Coil1 Driver Open/Short 1, Open or short an driver koad. Set: Driver 1 {pin 6} is either apen or shorted, This

ShutdownDriver? 2. Dirty connecior pins. fault can be set only when Main Enable = Off,
3, Bad crimps or faulty wiring, Clear: Corect open or short, and cycle driver,

K] Main Open/Short 1. Open or shart on driver boad. Sef: Main contactor driver (pin 6) is either open
ShutdownMotor; 2. Dirly connector pins. or shorted. This fault can be set only when Main
ﬁ:mmﬂ r’B"g'?:;t_m" 3, Bad crimps or faully wiring. Ercate = On.

Shutdown Thotle: Clear: Correct open or shorl, and cycle driver
FullBrake.

a2 Coil2 Driver Open/Short 1. Opan or short on driver lad. Set: Driver 2 (pin 5) is either opan or shorted. This

ShutdownOrivers. 2. Dirty connector pins. fault can be set only when EM Brake Type = 0.
3, Bad crimps or faulty wiring, Clear: Comect opan or short, and cycle driver,

32 EMBrake Open/Short 1. Open or short on driver boad. Set: Hectromagnetic brake driver (pin 5) is either
ShutdownEMBrake; 2, Dirty connector pins. open or shorted. This fault can be set only wien EM
Shutdown Throtte; 3. Bad crimps or faully wiring Brake Type =0,

FuliBae. Claar: Correct open or short, and cycle driver,

13 Coil3 Driver Open/Short 1. Opan or short on driver oad, Set: Driver 3 (pin 4} is either opan or shorted,

ShutdownDriver3. 2, Dirty connector pins, Clear: Comect open or short, and cycle driver,
3. Bad crimps or faulty wiring.

M Coil4 Elrluer_l:lpen.fsnon 1. Open or short on driver koad. Set: Driver 4 (pin 3) is either open or shorted,

StutdownDriverd. 2. Dirty connector pins, Clear: Carrect open or short, and cycle driver,
3, Bad crimps or faulty wiring,

35 PD Open/Short 1. Open or short on driver load. Set- Proportiona driver (pin 2 is either open or
ShutdownPD. 2. Dirty connector pins. shorted.

3. Bad crimps or faulty wiring. (Hear: Correct open or shoet, and cycle driver.

36 Encoder Fault 1, Motor encoder failure, Set: Motor encoder phase failure detected.
ﬁhﬁl‘_ﬂ'ﬁ_ﬂ?&ﬁﬁrﬁ‘ke: 2, Bad crimps or faulty wiring, Ciear: Either cyce KSI, or if parameter LOS Upon
IR AR, 3. See Monitor menu = Motor: Motor APM. | Encoder Fault= On and Interfock has been cycled,

then the Encoder Fault is cleared and Encoder LOS
fault {code 93) is set, alowing limited motor control.

36 Sin/Cos Sensor Fault 1. Sin/Cos sensor failure. Set: Greater than Sin_Cos_Fault_Threshold %
ShutdownEMBraks; 2. Bad crimps or fauly wiring. difference from expected value between two phases
Motor dizabled, 3, See Monitor menu » Mator: Motor AP, | 5860 5 times within one second.

(fear: Cycle KSI, or VCL reset, or Entry into LOS
made if enabled, (or entry inta an ACIM auto-
characterization],

11




Table & TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

a7 Motor Open 1. Motor phase is open, Set: Motor phase U, V, or W detected open,
ShutdownMotor; 2, Bad crimps or faulty wiring. .

ShutdownMainContactor: Clear: Cycle KSI.
ShutdownEMBrake;

Shutdown Throthe:

FuliBrake.

a8 Main Contactor Welded 1. Main contacior tips are welded chosed. et Just prior to the main comtactor dosing, the
ShutdownMolor: 2. Motor phase U or V is disconnected or capacitor bank voltage (B+ connection terminal)
ShutdownMainConfacior; open. was loaded for a short time and the voltage did not
g::‘;:x::‘;mfée 3. An alternate voltage path (such as an discharge.

FuliBrak ' external precharge resistor) is providing | Clear: Cycle KSI
u 8 a current fo the capacitor bank B+
connection terminal),

39 Main Contactor Did Not Close | 1. Main contactor did not close. Set:With the main contactor commanded closed,
ShutdovwnMotor: 2. Maln contactor tips are oxidized, bumed, | the capacitor bank voltage (B+ connection terminal)
ShutdownMainContactor; or not making good contact.” did not charge to B+.
g:?“g‘“”ﬁ;“gﬂ?f 3. External koa on capacitor bank (B+ tiear: Cycde KSI.

wtaowi nrottie; connection terminal) that prevents . ’ .
FullBrake. capacitor bank from chargin Mew contactors may need to ba cycled electrically &
FI ving. rechanically o remowe any nen-conductive material on
4. Blown B+ fuse. the tips. Use reduced voltage (2.0., 12V} to pravent tip
damage hrough sxcessive arcing,

4 Throtle Wiper High 1. Sze Monitor menu = Inputs: Throttle Pot. | Set: Throttle pot wiper (pin 16) voltage is higher

Shutdown Throtile. 2. Throttle pot wiper vltage 1oo high. than the high fault threshold (can be changed with
the YCL function Setup Pot Fawlts().
Clear: Bring throtle pot wiper voltage below the
fault threshold,

42 Throttle Wiper Low 1. See Monitor menu = Inputs: Throttle Pot, | Set: Throtle pot wiper (pin 16) voltage is lower than
Shutdown Throtile. 2, Throfile pot wiper voltage too low. the low fault threshold (can be changed with the

VCL funchion Sefup Fot_Faults(]).
Ciear: Bring throttle pot wiper voltage above the
fault threshold.

43 Pot2 Wiper High 1. See Monitor menu = Inputs: Pot2 Raw. Sel: Pot2 wiper (pin 17) voltage is higher than the
FuliBrake. 2. Pot2 wiper voltage too high, high fault threshold (can be changed with the VCL

function Sefup_Pot_Fawltsih.
Clear: Bring Pot2 wiper voltage below the fault
thrashold.

44 Pot2 Wiper Low 1. S2e Monitor menu = Inputs: Pot2 Raw. Set: Pot2 wiper (pin 17) voltage is kower than the
FullBrake. 2. Pot2 wiper valtage too low. low fault threshold (can be changed with the VCL

function Sefup_Pof Faultsi).
Clear: Bring Pot2 wiper voltage above the fault
threshold.

45 Pot Low OverCurrent 1. See Monitor menu = Outputs: Pot Low. Set: Pot bow (pin 18) current exceeds 10 mA.
ShutdownThrottte; 2. Combined pot resistance connected 10 | {igar: Clear pot low overcurrent condition and cycle
FuliBrake. pot kow is too bow, K4, ' pet o

46 EEPROM Failure 1. Failure to write to EEPROM memory, Sat: Controller operating system tried to write to
ShutdownMator: This can be caused by EEPROM memary | EEPROM memary and faded.
Smm'om#amf:an{acmr; writes mm_ateq by VCL. by the t:m Clear: Download the correct software (0S) and
ShutdownEMBrake; bus, by adjusting parameters with the matching parameter default settings into the
Shutdown Throttle: programmer, or by loading new software controller and cycls K1
Shutdowninteriock; inte the controller, '

ShutdownDriverd;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FuliBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

a7 HPD/Sequencing Fault 1. K, imedock, direction, and throttle Sef- HPD (High Pedal Disable) or sequencing fault
Shutdown Throttfe. inputs applied in incorract sequence. caused by incorrect sequence of KSI interlock,

2, Faulty wiring, crimps, of switches at KSI, | direction, and throtile inputs.
interdock, direction, or throttle inputs, Clear: Reapply inputs in comrect sequence,
3. See Monitor menu = Inputs.

a7 Emer Rev HPD 4, Emergency Reverse operation has Set- At the conclusion of Emergency Reverse, the
Shutdown Throttfe; conduded, but the throtle, forward and | faull was set because various inputs were not
StiutdownEMBrake. reverse inputs, and intedock have not returned o neutra,

been returned to neulral. Clear: If EMAInterdack = On, dear the intedock,
throttle, and direction inputs. f EMR_Interlock = Off,
dlear the throttle and direction inputs.

49 Parameter Change Fault 1. Thig is a safety fault causad by a change Set: Adjustment of & paramater setting that requires
Shwtdowadotar; in certain parameter seftings so that the cychng of KSL
ShutdownMainCantactor; vehicle will not operate until KH is cycled, Clear: Cycle KSI
ShutdownEMBrake; For example, if a user changes the Throttke . :

Shutdown Throttle; Type this fault will appear and require
FullBrake. cycding KSI before the vehick: can operate,

5167 0EM Faults 1. These faults can be defined by the Set: See OEM documentation.

{Bee OEM documentation ) 0EM and are implamentad in the .
application-specific VCL code. See OEM Clear: See OEM documentation.
documentation,

68 VCGL Run Time Error 1, VCL code encountered a nuntime VCL Sef: Runtime VCL code ermor condition,
Shutdowabotar; BITor, B _— S

oA Clear: Edit VCL application software to fix this error
ShutdownMainContactor; 2, See Monitor menu » Controller: VCL Emar | congition; flash i;:gnew compiled software and
ShutdownEMBrake; Module and VCL Error. This error can then matching parameter defaults: cycle KSI.
ShutdownThrottie; be compared to the runtime VOL module
Shutdowninieriock; 10 and error code definitions found in the
Shutdownlrivert; specific 05 system information file.
SthutdownDriver2;
SthutdownDrivers;
ShutdownDriverd;
ShutdownPD;
FullBrake.

69 External Supply Out of Range | 1. External load on the 5V and 12V supplies | Sef: The external supply current {combined current
None, umless a fault action is draws either too much or too little used by the 5V supply [pin 26] and 12V supply
programmed in VCL. current. [pin 25]) is either greater than the upper current

2. Fault Checking Menu parameters Ext threshold or lower than the lower current threshold,
Supply Max and Ext Supply Min ara The twio thresholds are defined by the External
mis=tune, Supply Max and External Supply Min parameter
3. See Monitor menu = Outputs: Ext Supply settings {page 54).
Current. (lear: Bring the external supply current within range.
fl 05 General 1. Internal controller fault. Set: Internal controller fault detected.
Shutdowniotor;
ShutdownMainConlactor; (ear: Cycle KS.
ShutdownEMBrake;
ShutdownThrottle;
Shutdowmintenock;
ShutdownDriver?;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.

72 PDO Timeout 1. Time between CAN PDO messages Sef:Time betegen CAN PDO messages received

Shutdown Throttie; received exceeded the PDO Timeowt exceeded the PDO Timeout Period,
CAN NMT State 52t in Period, . .
Pre-nnesafinn Clear: Cycle K3l or receive CAN NMT message.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY
CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS
73 Stall Detected 1. Stalled motor. Set- No motor encoder movement detected.
ShutdownEMBrake; 2, Motor encoder failure. Clear: Either cycle KSI, or if parameter LOS Upon
s 1o LS 3, Bad crimps or faulty wiring, Encoder Fault = On and Interlock has been cyded,
mited Oneratine N e 4, Problems with power supply for the then the Stall Detected fault is cleared and Encoder
o0 LREEng STEas, rtar encader. LOS fault (code 83) is set, allawing limited motor
5, See Monilor meny = Motor: Motor AP, | CONTroL
74 Fault On Other Traction 1, Dual Drive fault: see Dual Drive manual.
Controller
75 Dual Severe Fault 1, Dual Drive fault: s2& Dual Drive manual,
7T Supervisor Fault 1. The Supervisor has detected a mismatch | Sef- Mismatched redundant readings: damaged
ShutdownMotor; in redundant readings. Supervisor; illegal switch inputs.
gﬂurdom&famﬂon{aﬁm 2. Internal damage to Supervisor Clear: Check for notse or voltage drift in all switch
utdownEMBrake; MICTOPrOCessan . -
; inputs; check connections: cyde KSL
ShutdownThrotte. 3, Switch inputs allowed to be within
hutdowninteriock; ' i
gh tdownDri r_' upper and Jower thrasholds for ower 100
Shi:rdgmﬂﬁ:gé' miliseconds, (for recurring errors, check
Shu fu'ﬂnﬂﬂrib'aﬂ:' the switches for moisture),
ShutdownDriverd;
ShutdownPD;
FullBrake.
78 Supervisor Incompatible 1. The main 05 is not compatible with the | Sef Incompatible software,
ShulgmwnMotor _ Superuisor 03. Clear: Load propedy matched 0S code or update
StutdmrManCGitaty; the Supervisor code; cycle KSI
ShutdownEMBrake; ' )
Shutcown Throttfe;
Shutdowriinterock;
StutdownDriver?;
ShutdownDriver2;
ShutdownDrivers;
ShutdownDriverd;
ShutdownPD;
FullBrake.
a2 Bad Calibrations 1. Internal controller fault. Set: Internal controller fault detection,
ShutdownMotar; .
ShutdownMainContactar: Clear: Cycle KS1.
ShutdownEMBrake,
Shutdown Throttie,
FullBrake.
43 Driver Supply 1. Imternal controller fault in the voltage Set- Internal contraller fault detection.
ShutdowmMotar; supply for the driver circuits.
ShutdownMainContactor; Clear: Cycle KS.
ShutdownEMBrake;
Shutdown Throttie;
FullBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY
CODE EFFECT OF FAULT POSSIBLE CAUSE SET / GLEAR CONDITIONS
ar Motor Characterization Fault 1. Motor characterization failed during Set- Motor characterization falled during the mator
Shutdowniatar; characterization process. See characterization process.
ShutdownMainContactor; Monitor menu = Controller: Motor Normally caused by turning off
ShutdownEMBrake; Characterization Error for cause: Motor_Characterization_Test_Enable before
Shutdowi Throttic; 0 = sequencing eror, Normally caused running test. Needs controller reset.
FullBrake. by turning off Moter Characterization | gisar Gorrect fault; cycle KSI, or VL reset,
Test Enable hefore running the tast.
1 = encoder signal seen but step size not
auto=detected; set up Encoder Steps
manually
2 = motor temp sensor fault
3= motor temp hot cutback fault
4 = controller overtemp cutback fault
5 = controller undertemp cuthack fault
6 = undervoltage cuthack fault
T = severe overvoltage fault
& = encoder signal not seen, or one or
both channels missing
9 = mofor parameters out of
characterization range
20 = Sin/Cos sensor not found
21 = phasing not detectad
22 = Sin/Cos sensor characterization
failure
23 = started characterization procedure
while motor rotating.
] Encoder Pulse Count Fault 1. Encoder Steps parameter does nol Set- Detected wrong setting of the Encoder Steps
ShutdowMotor; match the actual motor encoder. parameter.
gﬂg;ﬂgﬂ?ﬁg{gﬂmﬂw Clear: Ensure the Encoder Steps parameter
ShutdownThrottie: matches the actual encoder; cycle K1
Shutdowninferock;
ShutdownDriveri;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.
29 Motor Type Fault 2, The Motor_Type parameter value is out | Sef- Motor_Type parameter is set to an illegal
ShutdownMotor; of range. value.
ShutdownMainContactor;
ShutdownEMBrake; Eﬁleaﬁaet Motor_Type o correct value and cyck
Shutdowi Throttle; )
FullBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAIT POSSIBLE CAUSE SET / CLEAR CONDITIONS

9 VCL/OS Mismatch 1. The VCL software in the controller Set:VOL and 08 software do not match; when KSI
ShutdownMolor; does not match the 05 software in the cydles, a check is made to verify that they match
ShutdownMainContactor; controller, and a fault is issued when they do not.
ShutdownEMBrake; Ciear: Download the cormect VCL and OS software
ShutdownThrotile; into the confroller.

Shutdowninterlock; )
ShutdownDriver!;

ShutdownDriverZ:

ShutdownDriver3:

ShutdownDnivard;

ShutdownPD;

FullBrake,

92 EM Brake Failed to Set 1. Vehide movement sensed after the EM Set: After the EM Brake was commanded fo set
ShutdownEMBrake; Brake has been commanded to set. and time has elapsed to allow the brake to fully
ShutdownThrottle. 2. EM Brake will not held the motor from engage, vehide movemnent has been sensed.
:"l'-"j:i'_ N Hold & engaged when rotating. Clear: 1. Activate the Throttle (EM Brake type 2),
s = . 2. Activate the Interdock (EM Brake type 1),

83 Encoder LOS (Limited 1. Limited Operating Strategy (LOS) control | Set: Encoder Fault (code 36) or Stall Detected (code
Operating Strategy) mode has been activated, as a result of | 73) was activated, if parameter LOS Upon Encoder
Erer LOS congrol moda either an Encoder Fault (Code 36) or a Fault = On and Interlock has been cyded, then the

Stall Detected fault (Code 73), Encader LOS (code 83) control mode is activated,
2. Motor encoder failure, alpwing fimited motor control,
3, Bad crimps of faulty wiring. Ciear: Cyde Ko, if LOS mode was activated by
4. Vehide is stalled tie Stall Detected fault, dear by ensuring encoder
) ) senses proper operation, Motor RPM = 0, and
Throtle Command = 0.

a4 Emer Rev Timeouwt 1. Emergency Reverse was activated and Set: Emergency Reversa was activatad and ran
ShifdownEMBrake; concluded because the EMR Timeout until the EMR Timegut timer expired.
ShutdovenThroffle. timer has expired. Clear: Tumn the emergency reverse input Off,

2, The emergancy reverse input is stuck
On.

a8 Illegal Model Number 1. Model_Number variable contains illegal | Set: Begal Model_Number variable; when KSI
ShutclowenMotor; value. cycdes, a check is made to confirm a legal Model_
ShutdownMainContactor; 2. Software and hardware do not match. Number, and a fault is issued if one Is not found.
ShutdownEMBrake; ; Cisar: Dovenkoad i foware for

3, Controller defective, ar: Downkad appropriate sofware for your
ShutdownThrotile; controler modelL
FuliBrake,

99 Parameter Mismatch 1, Dug] drive enabled on only one controfler, | Set: When the Dual Drive software is enabled,
ShistdowenMotor; 2. Incorrect position feedback type chosen | the controller must be setto either Speed Mode
ShufdownMainContactor; for mator technalogy in use. Express or Speed Mode, otherwise this fault is set,
ShurtdawnEMErRKE; 3. Dual drive is enabled in torque mode. Motor Techology=0 must be paired with Feedback
ShultdovenThrofile; Type=1, and Motor Technobogy=1 must be paired
FullBrake. with Feedback Type=2; otherwise this fault is set,

Clear: Adjust parameters to appropriate values and
cycle K51
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Fejl koder oplader

Table 1 Charger Error & Fault Codes

E-0- Battery high voltage

0-1

E-0-

21

E-0- Battery low voltage

0-2

E-0-

2-2

E-0- Charge timeout caused by

0-3 battery pack not reaching
required voltage within safe
tirne limit (charge profile
dependent)

E-0- Battery could not meet

0-4 minimum voltage (charge

profile dependent)

E-0- Battery amp hour limit

0-7 exceeded

E-0- Battery temperature is out
0-8 of range

E-0- Reverse polarity error
1-2

E-0- USB operation failed

1-6 (software)

E-0-

1-8

E-0-

2-6

E-0- USB operation failed

1-7 (hardware)

E-0- High AC voltage error
2-3 (=270 VAC)

E-0- Charger failed to initialize
2-4

E-D- Low AC voltage oscillation
2-5 eror

F-0-0-1, F-0-0-2

F-0-0-3, F-0-0-4

F-0-0-6

Possible causes: wrong battery voltage for charger; other charger also
attached; resistive battery.

Possible solutions: check the battery voltage and cable connections; check
battery size and condition.

This error will automatically clear once the voltage is in range.

Possible causes: battery disconnected, battery over discharged.

Possible solutions: check the battery voltage and cable connections; check
battery size and condition.

This error will autormatically clear once the voltage is in range.

Possible causes: charger output reduced due to high temperatures, poor
battery health, very deeply discharged battery and/or poorly connected
battery.

Possible solutions: operate at lower ambient temperature. Replace battery
pack. Check DC connections. This error will clear once the charger is reset
by cycling DC or AC.

Possible causes: check for shorted or damaged cells.
Paossible solutions: replace battery pack. Check DC connections. This error will
automatically clear once the charger is reset by cycling DC or AC.

Possible causes: poor battery health, very deeply discharged battery, poorly
connected battery, and/or high parasitic loads on battery while charging.
Possible solutions: replace battery pack. Check DC connections. Disconnect
parasitic loads. This error will automatically clear once the charger is reset
by cyeling DC or AC.

Possible battery temperature sensor error. Check temperature sensor and
connections. Reset charger. This error will clear once the condition has been
corrected.

Battery is connected to the charger incorrectly. Check the battery
connections. This error will clear once the condition has been corrected.

Software upgrade failure or script operation failure. Ensure the USB flash
drive is properly formatted and reinsert the USB flash drive.

Rermnmove and reinsert the USB drive. If condition persists, cycle AC and retry
by reinserting the USB drive.

Connect charger to an AC source that provides stable AC between 85-270
VAC/45-65 Hz. This error will clear once the condition has been corrected.

The charger has failed to turn on properly. Disconnect AC input and battery
for 30 seconds before retrying.

AC source is unstable. Could be caused by undersized generator and/or
severely undersized input cables. Connect charger to an AC source that
provides stable AC between 85-270 VAC/45-65 Hz. This error will clear once
the condition has been corrected.

Internal charger fault. Remove AC and battery for minimum 30 seconds and
retry charger. If it fails again, please contact the manufacturer of your vehicle
or machine.

This is a Class A product complying with United States Federal Communications Commission, Coae of Federal Regulations; 47CFR part 15. In a demestic
environment, tfis product may cause radio interference, in wiich case the user may be required fo fake aoequate measures.
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Manual BOBMAN EL






MADE BY JYDELAND

Zusatz-Betriebsanleitung




Einleitung

Der Neue Bobman El besteht aus 1 Elektromotor und 4
Lithiumbatterien, die zusammen 48 V liefern. Der Motor leistet 4000

W, was ca. 10 PS entspricht.

e Die Batterien sind 4 Stk. Lithium: 12,8 V 120 Ampere, die so
miteinander verbunden sind, dass sie 6144 Wh erzeugen. Dies
entspricht einer Betriebszeit von 90 min. Die Akkus kénnen
,leer” geladen werden, wobei 20 % bis 100 % Strom einer
vollen Ladung entsprechen. Die Akkus kdnnen etwa 2500 bis
3500 Mal aufgeladen werden. Danach kénnen sie nicht mehr

zu 100 % aufgeladen werden.

e Das Ladegerét ist ein 48V-Ladegerat. Wenn es 13,5 A erreicht,
entspricht dies einer vollen Ladung (20 % - 100 %) ca. 4-5

Stunden.

® Denken Sie immer daran, die Maschine bei Nichtbetrieb im
geladenen Zustand zu halten, da dies hilft, die Lebensdauer

der Batterien zu verlangern. Das Ladegerat stoppt selbst,

wenn die Batterien keinen Strom bendtigen.

Reinigen Sie die elektrischen Teile niemals mit
Wasser, verwenden Sie Luft.




Steuertafel

Anzeige.

Gearbeitet wird bei niedriger Geschwindigkeit. Eine hohe
Geschwindigkeit benutzt man nur zum Fahren.

Drehen Sie den Schlissel fur die Zlindung. Der BOBMAN
startet bei Betatigung des Sitzschalters nach 1 Sek. Und
wenn Sie von der Maschine absteigen, schaltet sie sich
nach 10 Sekunden aus, wenn Sie den Schlussel nicht
drehen.

Denken Sie immer daran, den Schlissel nach Gebrauch
auszuschalten.

Ladebuchse 48V. Stecken Sie niemals etwas in die
Buchse.

Lichtschalter fiir LED 12 V.
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Anzeige

Die Anzeige blinkt, wenn der Akku noch 5 % geladen ist und Sie
die Maschine aufladen missen.

Die Anzeige wechselt zwischen Betriebsstunden und BDI.
(BDI bedeutet Batteriestand in Prozent)

Batteriestandsanzeige. Zeigt 5 Dioden an, jede Diode steht flr
20%

Batteriestrom. Bei einem Restbatteriestand von 5 % blinken
die rote Diode und Punkt 1 rot und der Motor lauft langsam.
Das bedeutet, dass Sie zum Aufladen fahren mussen.

Wenn die Maschine voll aufgeladen ist, betragt die Betriebszeit
90 Minuten.
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Aufladen des BOBMAN EL

1. Kein Licht im Dreieck = OK!

2. Kein Licht = Kein Ladevorgang
Blinklicht = Ladevorgang lauft
Konstantes Licht = 100 % aufgeladen

3. Das Ladegerat ist eingeschaltet, wenn es blau leuchtet.

4. USB-Eingang zum Programmieren des Ladegerats
(werkseitig programmiert)

5. Wenn Sie die Taste driicken, erscheint ein Code, der den
Ladealgorithmus fiir das Programm auf dem Ladegerat

anzeict
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Batterien

Der Akkupack besteht aus 4 Stk. 12 V-Lithium-Batterien, diese
machen zusammen 48 V aus.
Alle Akkus missen jeweils die gleiche Spannung von ca. 13,2 Volt

haben.

Wenn die Spannung nicht bei allen Akkus gleich ist, kdnnen die
Ladegerite sie nicht vollstéandig aufladen. Daher mussen die Akkus

einzeln mit einem 12-Volt-Ladegerat geladen werden.

Alle Maschinen sind mit einem Hauptschalter ausgestattet, der sich in
der Mitte der Batterien befindet. Wenn er nicht aktiviert ist, kdnnen

Sie die Maschine nicht laden.
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Steuerung / Controller

1. 48-V-Relais.

2. Konstant +48 V.

3. Steuerregler

4. Konstant-48 V.

5. Hauptkabel

6. Der Bereich ist gegen Wasser und Schmutz abgedeckt. (Beim
Entfernen von Kabeln, nicht vergessen, den Batteriestrom zu

[PPSR RS M |
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Fehler in der elektrischen Steuerung

1. Controller-Anschluss. Hier kdnnen Sie ein Terminal

anschlieBen und dann die Werkseinstellungen anpassen. Alle
Handler haben tber den Bobman-Werkscomputer Zugriff auf
die Steuerung.
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Fehlercodeanzeige / Controller
Table 6 TROUBLESHOOTING CHART

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

12 Controller Overcurrent 1. External short of phase UV, or W motor | Set: Phase current exceeded the current
ShutdownMotor; connections, measurement limit.

ShutdownMainContactor; 2. Motor parameters are mis-tuned. .
ShutdownEMBrake; & ok e i Clear: Cycle KSl.
ShutdownThrottfe; & e

FullBrake. 4, Speed encoder noise problems.

13 Current Sensor Fault 1, Leakage to vehicle frame from phase U, | Set: Controller current sensors have invalid offset
ShutdownMotar; V, or W (short in motor stator). reading.

StutdownMainContactor; 2. Controller defective.
ShutdownEMBrake; Qo Oydo XS
ShutdownThrottie;
FullBrake.

14 Precharge Failed 1. See Monitor menu = Battery: Capacitor Set: The precharge faded to charge the capacitor
ShutdownMotor; Voltage. bank.

ShutdownMainContactor; 2. External load on capacitor bank (B+ Clear: Cycle Interkock input or use VCL function
ShutdownEMBrake; connection terminal) that prevents the | Enaple._Prechargey).

ShutdownThrottle; capacitor bank from charging.

FullBrake.

15 Controller Severe Undertemp | 1. See Monitor menu » Controller: Set: Heatsink temperature below ~40°C.
ShutdownMotor, Temperature. Clear: Bring heatsink temperature above -40°C
ShutdownMainContactor; 2. Controller is operating in an extreme and cyde iiterlnck of KSlpe '
ShutdownEMBrake; environment.

ShutdownThrottie;
FullBrake.
16 Controller Severe Overtemp 1. See Monitor menu » Controller: Set: Heatsink temperature above +95°C.
ShutdownMotor; Temperature. Cl o
3 lear: Bring heatsink temperature below +95°C,
StutdownMainContactor; 2. Controller is operating in an extreme and cyde iﬁterlock or KSl.
ShutdownEMBrake; environment.
ﬁ{,/';lléraab kue)Throme; 3, Excessive bad on vehide.
' 4, |mproper mounting of controller.
17 Severe B+ Undervoltage 1. Battery parameters are misadjusted, Set: Capacitor bank voltage dropped below the
No drive forque. 2. Non-controller system drain on battery, | Severe Undervaltage limit (see page 25) with FET
3. Battery resistance too high, bridge enabled.
4, Battery disconnected while driving. Clear: Bring capacitor voltage above Severe
5, See Monitor menu » Battery: Capacitor | Undervoltage limit.
Voltage.
6. Blown B+ fuse or main contactor did not
chose.

17 Severe KS| Undervoltage 1, See Monitor menu » Battery: Keyswitch | Sef: When befow Brownout Voltage for 2 seconds
No action. Voltage. (see Table D-1),

2. Non=controller system drain on battery/ | rear: Bring KS1 voltage above Brownout Voltage.
K9l circuit wiring.

3. KS1 disconnected while driving.

4, Blown KSl fuse.

18 Severe B+ Overvoltage 1. See Monitor menu » Battery: Capacitor | Sef: Capacitor bank voltage exceeded the Severe
ShutdownMotor; Voltage. Overvoltage limit (see page 25) with FET bridge
snutdownMam(,‘ont.aclor: 2. Battery parameters are misadjusted. enabled.
gth: dm"b“”am“rg’rgf' 3, Battery resistance too high for given Clear- Bring capacitor voltage below Severe
FullBrake g regen current. Overvaltage limit, and then cycle KSI.

. 4, Battery disconnected while regen
braking.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY
CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

18 Severe K51 Overvoltage 1. Inzorrect (to high) battery=voltage Set: K5l voltage exceeded Severe Overvoltage Dimiit
ShutdgwnMotor; appliad to KS1{pin 1} Clear: Bring K31 voltage below the Severe
g:ugmﬁgﬂiﬂmmﬁ 2, See Monitor menu » Battery: Keyswitch g\.er.ﬂmg% limit !

0 ake;
Shutdown Throttle: Voliage. ) . [32¢ page 25, Severs fJ'tenJuItage]
FullBrake ' Mote: Prevents the Main Contactor closure if
' K5l is greater than the Severe Overvoltage
fimit,
22 Gontroller l_)\rerhemp Guthack 1. See Monitor menu = Controller: Set- Heatsink temperature exceeded 85°C.
Reduced drive and brake forgue. Temperatu.re. o . Clear: Bring heatsink temperature below 85°C.
2, Controller is performance-limited at this
temperature,
3, Controller is operating in an extreme
enviranment.
4, Excessive boad on vehide.
5, Improper mounting of controller.
23 B+ Undervoltage Cutback 1. Normal operation. Fault indicates the Set: Capacitor bank voltage dropped below the
Reduced drive forque, batteries need recharging, Controller is | Undervoltage limit (see page 25) with the FET

performance limited at this voltage, bridge enabled,

2, Battery parameters are misadjusted, Clear: Bring capacitor voltage above the

3. Non=controller system drain on battery. | Undervoltage Dimit,

4, Battery resistance 1o high,

5, Battery disconnected while driving.

6. See Monitor menu » Battery: Capacitor
Voltage.

7. Blown B+ fuse or main contactor did not
chse,

24 B+ Overvoltage Cuthack 1, Normal operation. Fault shows that regen | Set: Capacitor bank voltage exceaded the
Reduced brake forque, Nofa: This braking currents elevated the batiery Overvoltage limit (see page 25) with the FET bridge
fawlt is deqfa.rarf c?m‘}f_wnsn the yoltage auring ragen brakin_g. Controller | enabled.
controlfer is running in regen. is performance limited at this voltage. Clear: Bring capacitor valtage below the

2, Battery parameters are misadjusted, Overvoltage limit,
3. Battery resistance too high for given
regen current.
4, Battery disconnected while regen
braking.
5, See Monitor menu « Battery: Capacitor
Voltage.

25 +5V Supply Failure 1, External load impedance on the +5V Set: +5V supply (pin 26) outside the 5V=10%
None, unless a fault action is supply (pin 26) is too low. range.
programmed in VCL. 2, See Monitor mend = outputs: 5 Volts and Ciear: Bring voltage within range.

Ext Supply Current,

26 Digital Out & Open/Short 1, External load impedance on Digital Set: Digital Qutput & (pin 19) current exceedad 1
Digital Qutput 6 driver will nof Qutput 6 driver {pin 19 is too low, Amp.

e o, Ciear: Remedy the overcurrent cause and use the
VCL tunclion Sef_ Diglhufy} to term the driver on
again.

27 Digital Out 7 OpenfShort 1, External load impedance on Digital Set- Digital Qutput 7 {pin 20) current exceeded 1
Digital Outpwt 7 deiver will nof Quiput 7 driver {pin 20/ is too low. Amp.

{uri o (Clear: Remedy the overcurrent cause and use the
VOL function Set_DigQuty) to tum the driver on
again,
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

28 Motor Temp Hot Cutback 1. Motor temperature is at or above the Sel- Motor temperature is at or above the
Reduced drive lorgue. programmed Temperature Hot setting, Temperature Hot parameter setting.

and the current is being cut back. Glear: Bring the motor temperature within range.
2. Motor Temperature Control Menu

parametars are mis-tuned.
3, See Monitor menu » Motor: Temperature

and » Inputs: Anglog2.
4, If the application dogsn't use a motor

thermistor, Temp Compensation and Temg

Cutback should be programmed Off.

29 Motor Temp Sensor Fault 1. Motor thermistor is not connected Set- Motor thermistor input (pin &) is at the voltage
MaxSpeed reducad (L0S, Limited property, ral (0 or 10V).

Operating Strateqy), and motor 2, If the appbcation doesn't use a motor Ciear: Bring the motor thermistor input voltans
temperature cuthack disabled. thermistor, Motor Temp Sensor Enable | yithin r‘anggg_ i ’
shoulkd be programmed Off,
3. See Monitor menu = Motor: Temperature
and = Inputs: Anglog2.

Nn Coil1 Driver Open/Short 1, Open or short an driver koad. Set: Driver 1 {pin 6} is either apen or shorted, This

ShutdownDriver? 2. Dirty connecior pins. fault can be set only when Main Enable = Off,
3, Bad crimps or faulty wiring, Clear: Corect open or short, and cycle driver,

K] Main Open/Short 1. Open or shart on driver boad. Sef: Main contactor driver (pin 6) is either open
ShutdownMotor; 2. Dirly connector pins. or shorted. This fault can be set only when Main
ﬁ:mmﬂ r’B"g'?:;t_m" 3, Bad crimps or faully wiring. Ercate = On.

Shutdown Thotle: Clear: Correct open or shorl, and cycle driver
FullBrake.

a2 Coil2 Driver Open/Short 1. Opan or short on driver lad. Set: Driver 2 (pin 5) is either opan or shorted. This

ShutdownOrivers. 2. Dirty connector pins. fault can be set only when EM Brake Type = 0.
3, Bad crimps or faulty wiring, Clear: Comect opan or short, and cycle driver,

32 EMBrake Open/Short 1. Open or short on driver boad. Set: Hectromagnetic brake driver (pin 5) is either
ShutdownEMBrake; 2, Dirty connector pins. open or shorted. This fault can be set only wien EM
Shutdown Throtte; 3. Bad crimps or faully wiring Brake Type =0,

FuliBae. Claar: Correct open or short, and cycle driver,

13 Coil3 Driver Open/Short 1. Opan or short on driver oad, Set: Driver 3 (pin 4} is either opan or shorted,

ShutdownDriver3. 2, Dirty connector pins, Clear: Comect open or short, and cycle driver,
3. Bad crimps or faulty wiring.

M Coil4 Elrluer_l:lpen.fsnon 1. Open or short on driver koad. Set: Driver 4 (pin 3) is either open or shorted,

StutdownDriverd. 2. Dirty connector pins, Clear: Carrect open or short, and cycle driver,
3, Bad crimps or faulty wiring,

35 PD Open/Short 1. Open or short on driver load. Set- Proportiona driver (pin 2 is either open or
ShutdownPD. 2. Dirty connector pins. shorted.

3. Bad crimps or faulty wiring. (Hear: Correct open or shoet, and cycle driver.

36 Encoder Fault 1, Motor encoder failure, Set: Motor encoder phase failure detected.
ﬁhﬁl‘_ﬂ'ﬁ_ﬂ?&ﬁﬁrﬁ‘ke: 2, Bad crimps or faulty wiring, Ciear: Either cyce KSI, or if parameter LOS Upon
IR AR, 3. See Monitor menu = Motor: Motor APM. | Encoder Fault= On and Interfock has been cycled,

then the Encoder Fault is cleared and Encoder LOS
fault {code 93) is set, alowing limited motor control.

36 Sin/Cos Sensor Fault 1. Sin/Cos sensor failure. Set: Greater than Sin_Cos_Fault_Threshold %
ShutdownEMBraks; 2. Bad crimps or fauly wiring. difference from expected value between two phases
Motor dizabled, 3, See Monitor menu » Mator: Motor AP, | 5860 5 times within one second.

(fear: Cycle KSI, or VCL reset, or Entry into LOS
made if enabled, (or entry inta an ACIM auto-
characterization],
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

a7 Motor Open 1. Motor phase is open, Set: Motor phase U, V, or W detected open,
ShutdownMotor; 2. Bad crimps or faulty wiring. ]

ShutdownMainCantactor: Ciear: Cycle KSIL
ShutdownEMBrake;

ShutdownThrothe:

FullBrake.

38 Main Contactor Welded 1. Main contactor tips are welded closed. Set: Just prior to the main contactor dosing, the
ShutdownMotor: 2. Motor phase U or V is disconnected or capacitor bank voltage (B8+ connection tarminal)
ShutdewnMainConfactor; open. was lnaded for a short time and the voltage did not
g:ﬂgﬁmﬁ:e 3. An alternate voltage path (such as an discharge.

EullBrak ' external precharge resistor) is providing | Clear: Cycle KSl
u 5. a current fo the capacitor bank (B+
connection terminal),

39 Main Contactor Did Not Close | 1. Main contactor did not close. Set: With the main contactor commanded chosed,
ShutdewnMotor: 2. Main contactor tips are oxidized, bumed, | the capacitor bank voltage (B+ connection terminal)
ShutdownMainContactor; or not making good contact.” did not charge to B+,
g:w:ﬁwnﬂmmg 3. External boad on capacitor bank (B+ Clsar: Cycle KSI.

wlao w1 nrotte; connection terminal) that prevents N ) )
FullBrake. capacitor bank from chargin New contactors may need to ba cycled electrically &
P ging. mechanically to remove any non-conductive material on
4. Blown B+ fuse. the tips, Use reducead voltage (e.0., 124} to pravent tip
damags throwgh excessive arcing,

H Throttle Wiper High 1. See Monitor menu = Inputs: Throtlle Pot. | Set: Throtle pot wiper (pin 16) voltage is higher

Shutdewn Throttle. 2. Throttle pot wiper veltage too high, thean the high fault threshold {can be changed with
the VCL function Sefup Fot Faultsi)).
Ciear: Bring throtile pot wiper voltage below the
fault threshold.

42 Throttle Wiper Low 1. 5ee Monitor menu « Inputs: Throttle Pot, | Set: Throtle pot wiper (pin 16) voltage is lower than
Shutdown Throtte. 2, Thrattle pot wiper voltage too low, the low fault threshold (can be changed with the

VCL function Setup_Pot_Faufis().
Ciear: Bring throttle pot wiper voltage above the
fawlt threshold.

43 Pot2 Wiper High 1. See Monitor menu » Inputs: Pot2 Raw. Set: Pot2 wiper {pin 17) voltage is higher than the
FuliBrake. 2. Pot2 wiper voltage too high, high fault threshold (can be changed with the VL

function Sefup_Pot_Faulfs(.
Clgar; Bring Pot2 wiper voltage below the fault
thrashold.

44 Pot2 Wiper Low 1. See Monitor menu » Inputs: Pot2 Raw. Set: Pot2 wiper {pin 17) voltage is lower than the
FullBrake. 2. Pot2 wiper voltage too low. low fault threshold (can be changed with the VCL

function Sefup_Pat_Faulfs().
Ciear: Bring Pot2 wiper voltage above the fault
threshold.

45 Pot Low OverCurrent 1. See Monitor menu = Outputs: Pot Low. Set: Pot low (pin 18) current exceeds 10 mA.
ShutdownThrottle; 2. Combined pot resistance connected 0| Cigar: Clear pot low overcurrent condition and cydle
FullBrake. pot kow is too ow, K&, ' pot “

46 EEPROM Failure 1. [Failure to write to EEFROM memory, Set: Controller operating system tried to write to
ShutdownMotor; This can be caused by EEPROM memary | EEPROM memary and faled.
Snumownn{arncnn{aeror,- writes |n|t|_ate|_1 by VCL. by the t:nN Clsar- Download the correct software (0S) and
ShutdownEMBrake; bus, by adjusting parameters with the matching parameter default settings into the
Shutdown Throttle; programmer, or by loading new software contraller and cycle KSI
Shutdownintertock; inte the controler. )

ShutdownDrivert;
ShutdownDriver2:
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

47 HPD/Sequencing Fault 1. K&, intedock, direction, and throttle Set- HPD (High Pedal Disable) or sequencing fault
ShutdownThroftia, inputs applied in incorrect sequence. caused by incorrect sequence of KSI, interlock,

2, Faulty wiring, crimps, or switches at kSl, | direction, and throttle inputs.
interdock, direction, or throtte inputs. Clear: Reapply Inputs in comect sequence,
3. See Monitor menu » Inputs,

47 Emer Rev HPD 4, Emergency Reverse operation has Set- At the conclusion of Emergency Reverse, the
Shutdown Throttfe; conduded, but the throtle, forward and | fault was set because various inputs were not
ShutdownEMBrake. reverse inputs, and intedock have not returned o neutral,

been reurned (o neulral. Clear: I EMA_Intedock = On, dear the intedock,
throttle, and direction inputs. If EMR_Interlock = Off,
dear the throtile and direction inputs.

49 Parameter Change Fault 1. Thig is a safety fault caused by a change Set: Adjustment of a paramater setting that requires
ShutgownMotor; in certain parameter seftings so that the cyching of KSL
ShutdownMainContactor; vehicle will not operate until K3 is cycled, Clear: Cycle K5I
ShutdownEMBrake, For example, if a user changes the Throttle . :

Shutdown Throttle; Type this faulk will appear and require
FullBrake. cyding KSI betore the vehick: can operate,

5167 0EM Faults 1. These faults can be defined by the Set: See OEM documentation.

(S OEM documentation.) 0OEM and are implemented in the .
application-specific VCL code. See OEM Clear: See OEM documentatjon.
documentation.

[ixi} VCL Run Time Error 1. VCL code encountered a runtime VCL Set: Runtime VCL code ermor condition.
ShutgownMotar; ervar, . - .

P (lgar: Edit VCL application software to fix this error
ShutdownMainContactor; 2, See Manitor menu » Controller: VCL Emor | gondition: flash irgnew compiled software and
ShutdownEMBrake, Module and VCL Error. This error can then matching parameter defaults; cycle KSI.
ShutdownThrottie; be compared to the runtime VCL module
Shutdgwninteriock; 10 and error code definitions found in the
ShutdownDrivers; specific 05 system information file.

SthutdownDrivers;
ShutdownDrivers;
ShutdownDriverd;
ShutdownPD;
FuliBraxe.

69 External Supply Out of Range | 1. External load on the 5V and 12V supplies | Sef: The external supply current {combined current
None, unless a fault action is draws either too much or too little used by the &Y supply [pin 26] and 12V supply
programmed in VCL. current. [pin 25]) is either greater than the upper current

2, Fault Checking Menu parameters Ext threshold or lower than the lower current threshld,
Supply Max and Ext Supgly Min are The twio thresholds are defined by the External
mis=tuned, Supply Max and External Supply Min parameter
3. See Monitor menu » Outputs: Ext Supply settings {page 54).
Current. Clear. Bring the exdarnal supply current within range.
hl 05 General 1. Internal controller fault. Set: Internal controller fault detected.
ShutdownMotor;
ShutdownMainContactor; Clear: Cycle KS.
ShutdownEMBrake;
Shutdown Throttle;
Shutdowinlenock;
ShutdownDriver?;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FuliBrake.

72 PDO Timeout 1. Time between CAN PDO messages Set:Time between CAN PD0O messages received

ShutdownThrattie; received exceeded the PDO Timeouwt exceeded the PDO Timeout Period,
CAN NMT State set o Period, . .
Pre-bnesafinn Clear: Cycle KS1or receive CAN NMT message.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LGD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

73 Stall Detected 1. Stalled motor. Set- No motor encoder movement detected.
ShurdnwnE@ake; 2. Motor encoder failure. Clear: Either cycle KSI, or if parameter LOS Upon

anned fo LOS 3. Bad crimps or faulty wiring, Encorder Fault = On and Interlock has been cycled,
mited Cingratine o e 4, Problems with power supply for the then the Stall Detected fault is cleared and Encoder
e motar encader. LOS fault (code 93) is set, allowing limited mator
5. See Monitor meny » Motor: Motor AP, | CONTTOL
74 Fault On Other Traction 1. Dual Drive fault: see Dual Drive manual.
Controller

75 Dual Severe Fault 1, Dual Drive fault: s2& Dual Drive manual,

77 Supervisor Fault 1. The Supervisor has detected a mismatch | Sef- Mismatched redundant readings; damaged
ShutdewnMotor; in redundant readings. Supervisor; llegal switch inputs.
gﬂurdnwnﬂ-famﬂan{acw; 2. Internal damage fo Supervisor Clear: Check for noise or voliage drift in all switch

widownEMBrake; MICFOProcessor. . N

. inputs; check connections; cyde KSL

ShutdawnThrottie 3. Switch inputs allowad to be within
Shutdownlnterlogk: : i
ShutdawnDri r_' upper and lower thresholds for over 100
Sl"r:: Mgﬁpﬁigg'_ milliseconds. (for recurring errors, check
Shuru'ﬂwnﬂriuars:- the switches for moisture),
ShutdownDriverd;
ShutdownPD;
FullBrake.

7B Supervisor Incompatible 1. The main 08 is not compatible with the | Sef: Incompatible software,

StrutdowmMotor _ Supervisor 05. Clear: Load properly matched 0S code or update
StutdownMainContactor, the Supervisor code; cycle KSI
ShutdownEMBrake; ' )
Shutdown Throttie;

Shutdowiintenock;

ShutdownDriveri;

ShutdownDriver2:

ShutdownOriverd;

ShutdownDriverd;

ShutdownPD;

FuilBrake.

82 Bad Calibrations 1. Internal controller fault, Set: Internal controller fault detection,

ShutdownMator; )
ShutdownMainCantactor: Clear: Cycle K31,
ShutdownEMBrake;

Shutdown Throttie;
FullBrake.

a3 Driver Supply 1. Internal controller fault in the voltage Set- Internal contraller fault detection.
Shutdowbotor; supply for the driver circuits.

ShutdownMainContacior; Clear: Cycle KSL.
ShutdownEMBrake;

ShutdownThrottie;

FultBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY
CODE EFFECT OF FAULT POSSIBLE CAUSE SET / GLEAR CONDITIONS
ar Motor Characterization Fault 1. Motor characterization failled during Set- Motor characterization falled during the motor
Shutdownhotor; characterization process. See characterization process.
ShutdownMainContactor; Monitor menu = Controller: Motor Normally caused by turming off
ShutdownEMErake; Characterization Error for cause: Motor_Characterization_Tesi_Enable before
Shutdowi Thrattie; 0 = sequancing emror, Normally caused running test. Needs controller reset.
FuillBrake. by turning off Moter Characterization | gigar Correct fault; cydle KSI, or VL reset,
Test Enable before running the test,
1 = encoder signal seen but step size not
auto=detected; set up Encoder Steps
manually
2 = motor termp sensor fault
3 = motor temp hot cutback fault
4 = controller overtemp cutback fault
5 = controller undertemp cutback fault
6 = undervoltage cutback faut
T = savere overvoltage fault
& = encoder signal not seen, or one or
both channels missing
9 = mofor parameters out of
characterization range
20 = Sin/Cos sensor not found
21 = phasing not detectad
22 = Sin/Cos sensor characterization
failure
23 = started characterization procedure
while motor rotating.
] Encoder Pulse Count Fault 1. Encoder Steps parameter does not Set- Detectad wrong setting of the Encoder Steps
Shutdowihator; match the actual motor encoder. parameter,
gﬂg;ﬂgmﬁ;ﬁi’;mw Clear: Ensure the Encoder Steps parameter
ShutdownThrottls: matches the actual encoder; cycla K31
Shutdowninteriock;
ShutdownDriver?;
ShutdownDrivers;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.
29 Motor Type Fault 2, The Motor_Type parameter value is out | Sef- Motor_Type parameter is set to an illegal
ShutdownMotor; of range. value,
ShutdownMainContactor;
ShutdownEMBrake; chleacSel Mator_Type to correct value and cyclke
Shutdowi Throttfe; )
FullBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LGD DISPLAY

CODE EFFECT OF EAILT POSSIBLE CAUSE SET / CLEAR CONDITIONS

]| VCL/OS Mismatch 1. The VCL software in the controller Set: VL and 05 software do not match; when KSI
ShutdownMotor; does not match the 05 software in the cydes, a check is made to verify that they maich
ShutfdownMainContactor; controller, and a fault is issued when they do not.
ShutdownEMBrake; Clear: Download the correct VCL and OS software
ShuldownThrotile; into the controller.

Shutdowninteriock; )
ShutdownDriver!,

ShutdownDriverz;

ShutdawnDnvard;

ShutdownDinvard,

ShutdownPD;

FunllBrake,

92 EM Brake Failed to Set 1. Vehide movement sensed after the EM Set: After the EM Brake was commanded to set
ShutdownEMBrake; Brake has been commanded to set. and time has elapsed to allow the brake to fully
ShutdownThroftie. 2. EM Brake will not held the motor from engage, vehide movement has been sensed.
I)IIIF"IiI-“-I Hold is engaged when rotating. Clear: 1.Activate the Throttle (EM Brake type 2),
s = 2, Activate the Interdack (EM Brake type 1.

83 Encoder LOS (Limited 1. Limited Operating Strategy (LOS) control | Set: Encoder Fault (code 36) or Stall Detected (code
Dperating Strateqy) maode has been activated, as a result of 73) was activated, if parameter LOS Upon Encoder
Erter LOS ponkrol modi, either an Encoder Fault (Code 36) or a Fault = On and Intedock has been cyded, then the

Stall Detected fault (Code 73), Encader LOS (code 93) control mode is activated,
2. Motor encoder failure, allowing fimited motar control,
3, Bad crimps of faulty wiring. Ciear: Cyde K5l or, if LOS mode was activated by
4. Vehicle is stalled the Stall Detected fault, dear by ensuring encoder
) ) senses proper operation, Motor RPM = 0, and
Throtle Command = 0.

a4 Emer Rev Timeout 1. Emergency Reverse was activated and Set: Emergency Reverse was activated and ran
ShutdownEMBrake; concluded because the EMR Timeout until the EMR Timeout timer expired,
ShufdovenThrofile. timer has expired. Clear: Turn the emergency reverse input Off,

2, The emargancy reverse input is stuck
On.

a8 legal Model Number 1. Model_Number variable containg illegal | Set: Begal Model_Number variable; when KSI
ShutdownMaolor; value. cycles, a check is made 1o confirm a legal Model _
ShutdawnMalnContactor; 2, Software and hardware do not match. Number, and a fault is issued if one is not found.
ShutdownEMBrake; : Cisar: Dovenkoad i foware for

3, Controller defective, ar: Downkad appropriate sofware for your
ShutdawnThroftle; controler modelL
FuliBrake.

99 Parameter Mismatch 1, D] drive enabled on only one controllar, | Set When the Dual Drive software is enabled,
ShufdownMotor; 2. Incorrect position feedback type chosen | the controller must be setfo either Speed Mode
ShutdawnMainContactor; for motor technology in use. Express or Speed Mode, otherwise this fault is set,
SturtiownEMBraks; 3. Dual drive is enabled in torque mode. Motor Techology=0 must be paired with Feedback
ShutdownThroftie; Type=1, and Motor Technology=1 must be paired
FuilBrake. with Feedback Type=2; otherwise this fault is set.

Clear: Adjust parameters to appropriate values and
cyde KSl.
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Fehlercode

Table 1 Charger Error & Fault Codes

E-D- Battery high voltage

0-1

E-0-

2-1

E-0- Battery low voltage

0-2

E-0-

2-2

E-0- Charge timeout caused by

0-3 battery pack not reaching
required voltage within safe
time limit (charge profile
dependent)

E-0- Battery could not meet

0-4 minimum voltage (charge
profile dependent)

E-D- Battery amp hour limit

0-7 exceeded

E-0- Battery temperature is out

0-8 of range

E-0- Reverse polarity error

1-2

E-0- USB operation failed

1-6 (software)

E-0-

1-8

E-0-

2-6

E-D- USB operation failed

1-7 (hardware)

E-0- High AC voltage error

2-3 (=270 VAC)

E-0- Charger failed to initialize

2-4

E-D- Low AC voltage oscillation

2-5 efror

F-0-0-1, F-0-0-2

F-0-0-3, F-0-0-4

F-0-0-6

Possible causes: wrong battery voltage for charger; other charger also
attached; resistive battery.

Possible solutions: check the battery voltage and cable connections; check
battery size and condition.

This error will automatically clear once the voltage is in range.

Possible causes: battery disconnected, battery over discharged.

Possible solutions: check the battery voltage and cable connections; check
battery size and condition.

This error will automatically clear once the voltage is in range.

Possible causes: charger output reduced due to high temperatures, poor
battery health, very deeply discharged battery and/or poorly connected
battery.

Possible solutions: operate at lower ambient temperature. Replace battery
pack. Check DC connections. This error will clear once the charger is reset
by cycling DC or AC.

Possible causes: check for shorted or damaged cells.
Possible solutions: replace battery pack. Check DC connections. This error will
automnatically clear once the charger is reset by cycling DC or AC.

Possible causes: poor battery health, very deeply discharged battery, poorly
connected battery, and/or high parasitic loads on battery while charging.
Possible solutions: replace battery pack. Check DC connections. Disconnect
parasitic loads. This error will automatically clear once the charger is reset

by cycling DC or AC.

Possible battery temperature sensor error. Check temperature sensor and
connections. Reset charger. This error will clear once the condition has been
corrected.

Battery is connected to the charger incarrectly. Check the battery
connections. This error will clear once the condition has been corrected.

Software upgrade failure or script operation failure. Ensure the USB flash
drive is properly formatted and reinsert the USB flash drive.

Remove and reinsert the USB drive. If condition persists, cycle AC and retry
by reinserting the USB drive.

Connect charger to an AC source that provides stable AC between 85-270
VAC/45-65 Hz. This error will clear once the condition has been corrected.

The charger has failed to turn on properly. Disconnect AC input and battery
for 30 seconds before retrying.

AC source is unstable. Could be caused by undersized generator and/or
severely undersized input cables. Connect charger to an AC source that
provides stable AC between 85-270 VAC/45-65 Hz. This error will clear once
the condition has been corrected.

Internal charger fault. Remove AC and battery for minimum 30 seconds and
retry charger. If it fails again, please contact the manufacturer of your vehicle
or machine.

This is a Class A proguct complying with United States Federal Communications Commission, Code of Federal Regulations; 47CFR part 15. In a domestic
environment, this product may cause radio inferference, in wiich case the user may be required fo iake adequate measures.
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Foreword

The New Bobman El consists of 1 electric motor and 4 lithium batteries
with total output of 48V. The motor has a power rating of 4000W,

equivalent to approx. 10 hp.

e There are four lithium batteries: 12.8V 120 amp, connected
together to provide 6144Wh. This is equivalent to an
operating time of 90 min. The batteries can be partially
charged, which from 20% to 100% current is equal to a full
charge. The batteries can be charged around 2,500 to 3,500

times. It will not be possible to charge them 100% after that.

e The chargeris a 48V charger. When it reaches 13.5 A, it is
equivalent to a full charge (20% - 100%) approx. 4-5 hours.

e Always remember to charge the machine when not in use to
help increase battery lifetime. The charger stops automatically

when the batteries no longer need current.

Never use water to wash around electrical parts.
Use compressed air.
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Control panel

1. Display.

2. Use low speed for working. High speed is only used
outdoors.

3. Turn the ignition key. BOBMAN will start upon activation
of the seat contact after 1 sec. It will switch off within 10
seconds of you dismounting unless the key is turned.
Always remember to switch off with the key after use.

4. 48V charger socket. Never put anything in the socket.

5. Light switch for 12V LED.

6. If switching off at the master switch. If there is no power
in the machine and the batteries cannot be charged.
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1. The indicator will flash when there is 5% charge left in the
batteries. Charging is required.

2. The display switches between working hours and BDI.
(BDI means Battery Discharge Indicator)

3. Battery indicator. Shows 5 diodes, each one representing 20%
battery charge. When 5% is left, the red diode at point 1 will
flash red, and the motor will run slowly. This means charging is
required.

When the machine is fully charged, it has 90 minutes of
operating time.
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Charging BOBMAN EL

1. Nolightin triangle = OK!

2. No light = not charging
Flashing light = charging
Constant light = 100% charged
3. The chargeris on when the blue light shows.

4. USB jack for charger programming (factory-programmed)

5. A code will appear if you press the spanner icon, showing
the charge algorithm for programs on the charger
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Batteries

24 ah 1536Wh LiIFePO4 BATTERY

» - e —
B

The battery pack consists of 4 x 12V lithium batteries, comprising 48V
in total.

Each individual battery must have the same voltage, approx. 13.2 v

If the voltage is not the same on each battery, the chargers cannot
charge them fully. Do not charge any individual battery with a 12V

charger for that reason.

All machines are fitted with a master switch in the centre of the

battery pack. If not activated, the machine cannot be charged.
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Controls

48V relay.

Constant +48V.

Steering controller

Constant -48V.

Main cable.

Area covered against water and dirt. (remember to disconnect
batteries before detaching cables)
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Error on electrical control system

1. Check plugs. A terminal can be connected here and used to

adjust factory settings. All our dealers have access to the
control system via the Bobman factory’s computer.
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Error codes, display/controller
Table 6 TROUBLESHOOTING CHART

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

12 Controller Overcurrent 1. External short of phase UV, or W motor | Set: Phase current exceeded the current
ShutdownMotor; connections, measurement limit.

ShutdownMainContactor; 2. Motor parameters are mis-tuned. .
ShutdownEMBrake; i SRR
ShutdownThrottle; : R

FullBrake. 4. Speed encoder noise problems.

13 Current Sensor Fault 1, Leakage to vehicle frame from phase U, | Set: Controller current sensors have invalid offset
ShutdownMotar; V, or W (short in motor stator). reading.

ShutdownMainContactor, 2. Controller defective.
ShutdownEMBrake; ori Oy BSL
ShutdownThrottie;
FullBrake.
14 Precharge Failed 1. See Monitor menu » Battery: Capacitor Set: The precharge faded to charge the capacitor
ShutdownMotor; Voltage. bank.
ShutdownMainContaclor; 2, Extemnal load on capacitor bank (B+ o i
. lear: Cycle Interlock input or use VCL function
ShutdownEMBrake; connection terminal) that prevents the E,,a,,,e_‘ﬁec,,a,g,,o_ :
ShutdownThrottle; capacitor bank from charging.
FuliBrake.

15 Controller Severe Undertemp 1, See Monitor menu » Controller: Set: Heatsink temperature below =40°C,
Shutdowniator; Tomperature. Clear: Bring heatsink temperature above =40°C
ShutdownMainContactor; 2. Controller is operating in an extreme and cyde i%teriock of K5|pe '
ShutdownEMBrake, environment.

ShutdownThrottie;
FullBrake.
16 Controller Severe Overtemp 1. See Monitor menu = Controller: Set: Heatsink temperature above +95°C.
ShutdownMotor; Temperature. Cl o
3 lear: Bring heatsink temperature below +95°C,
ShutdownainContactor; 2, Controller is operating in an extreme and cyde i%rerlock or KSI.
ShutdownEMBrake; environment.
%Zm Throttle; 3, Excessive bad on vehide.
’ 4. Improper mounting of controller.
17 Severe B+ Undervoltage 1. Battery parameters are misadjusted, Set: Capacitor bank voltage dropped below the
No drive torque. 2. Non-controller system drain on battery, | Severe Undervaltage limit (see page 25) with FET
3. Battery resistance too high, bridge enabled.
4, Battery disconnected while driving. Clear: Bring capacitor voltage above Severe
5. See Monitor menu » Battery: Capacitor | Undervoltage limit.
Voltage.
6. Blown B+ fuse or main contactor did not
chose.

17 Severe KS| Undervoltage 1, See Monitor menu » Battery: Keyswitch | Sef: When bejow Brownout Voltage for 2 seconds
No action. Voltage. (see Table D-1),

2. Non=controller system drain on battery/ | Crear- Bring KS! valtage above Brownout Voltage.
K8l circuit wiring.

3. KSI disconnected while driving.

4, Blown KSI fuse.

18 Severe B+ Overvoltage 1. See Monitor menu » Battery: Capacitor | Sef: Capacitor bank voltage exceeded the Severe
ShutdownMotor; Voltage. Overvoltage limit (see page 25) with FET bridge
S!rurdmvnMamConl.acIor: 2. Battery parameters are misadjusted. enabled.
ﬁﬁ:‘”’"’%’,ﬁ’;ﬁf" 3, Battery resistance too high for given Clear- Bring capacitor voltage below Severe
lem"b“e" : regen current, Overvaltage limit, and then cydle KSI.

’ 4, Battery disconnected while regen
braking.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

18 Severe K51 Overvoltage 1. Inzorrect (to high) battery=voltage Set: K5l voltage exceeded Severe Overvoltage Dimiit
ShutdgwnMotor; appliad to KS1{pin 1} Clear: Bring K31 voltage below the Severe
g:ugmﬁgﬂiﬂmmﬁ 2, See Monitor menu » Battery: Keyswitch g\.er.ﬂmg% limit !

0 ake;
Shutdown Throttle: Voliage. ) . [32¢ page 25, Severs D'tewultage]
FullBrake ' Mate: Prevents the Main Contactor closure if
' K5l is greater than the Severe Overvoltage
imit,
22 Gontroller l_)\rerhemp Guthack 1. See Monitor menu = Controller: Set- Heatsink temperature exceeded 85°C.
Reduced drive and brake forgue. Temperatu.re. o . Clear: Bring heatsink temperature below 85°C.
2, Controller is performance-limited at this
temperature,
3, Controller is operating in an extreme
enviranment.
4, Excessive koad on vehide.
5. Improper mounting of controller.
23 B+ Undervoltage Cutback 1. Normal operation. Fault indicates the Set: Capacitor bank voltage dropped below the
Reduced drive forque, batteries need recharging, Controller is | Undervoltage limit (see page 25) with the FET

performance limited at this voltage, bridge enabled,

2, Battery parameters are misadjusted, Clear: Bring capacitor voltage above the

3. Non=controller system drain on battery. | Undervoltage Dimit,

4, Battery resistance 1o high,

5, Battery disconnected while driving.

6. See Monitor menu » Battery: Capacitor
Voltage.

7. Blown B+ fuse or main contactor did not
chse,

24 B+ Overvoltage Cuthack 1, Normal operation. Fault shows that regen | Set: Capacitor bank voltage exceaded the
Reduced brake forque, Nofa: This braking currents elevated the batiery Overvoltage limit (see page 25) with the FET bridge
fawlt is deqfa.red c?m‘}f_wnsn the yoltage auring ragen brakin_g. Controller | enabled.
controlfer is running in regen. is performance limited at this voltage. Clear: Bring capacitor valtage below the

2, Battery parameters are misadjusted, Overvoltage limit,
3. Battery resistance too high for given
regen current.
4, Battery disconnected while regen
braking.
5, See Monitor menu « Battery: Capacitor
Voltage.

25 +5V Supply Failure 1, External load impedance on the +5V Set: +5V supply (pin 26) outside the 5V=10%
None, unless a fault action is supply (pin 26) is too low. range.
programmed in VCL. 2, See Monitor mend = outputs: 5 Volts and Ciear: Bring voltage within range.

Ext Supply Current,

26 Digital Out & Open/Short 1, External load impedance on Digital Set: Digital Qutput & (pin 19) current exceedad 1
Digital Output & driver wil nof Qutput 6 driver {pin 13) is too low, Amp.

e o, Ciear: Remedy the overcurrent causs and uss the
VCL tunclion Sef_ Diglhufy} to term the driver on
again.

27 Digital Out 7 OpenfShort 1, External load impedance on Digital Set- Digital Qutput 7 {pin 20) current exceeded 1
Digital Outpwt 7 deiver will nof Quiput 7 driver {pin 20/ is too low. Amp.

{uri o (Clear: Remedy the overcurrent cause and use the
VCL function Sat_DigOufi) to turn the driver on
again,
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

28 Motor Temp Hot Cutback 1. Motor temperature is at or above the Sel- Motor temperature is at or above the
Reduced drive lorgue. programmed Temperature Hot setting, Temperature Hot parameter setting.

and the current is being cut back. Glear: Bring the motor temperature within range.
2. Motor Temperature Control Menu

parametars are mis-tuned.
3, See Monitor menu » Motor: Temperature

and » Inputs: Anglog2.
4, If the application dogsn't use a motor

thermistor, Temp Compensation and Temg

Cutback should be programmed Off.

29 Motor Temp Sensor Fault 1. Motor thermistor is not connected Set- Motor thermistor input (pin &) is at the voltage
MaxSpeed reducad (L0S, Limited property, ral (0 or 10V).

Operating Strateqy), and motor 2, If the appbcation doesn't use a motor Ciear: Bring the motor thermistor input voltans
temperature cuthack disabled. thermistor, Motor Temp Sensor Enable | yithin r‘anggg_ i ’
shoulkd be programmed Off,
3. See Monitor menu = Motor: Temperature
and = Inputs: Anglog2.

Nn Coil1 Driver Open/Short 1, Open or short an driver koad. Set: Driver 1 {pin 6} is either apen or shorted, This

ShutdownDriver? 2. Dirty connecior pins. fault can be set only when Main Enable = Off,
3, Bad crimps or faulty wiring, Clear: Corect open or short, and cycle driver,

K] Main Open/Short 1. Open or shart on driver boad. Sef: Main contactor driver (pin 6) is either open
ShutdownMotor; 2. Dirly connector pins. or shorted. This fault can be set only when Main
ﬁ:mmﬂ r’B"g'?:;t_m" 3, Bad crimps or faully wiring. Ercate = On.

Shutdown Thotle: Clear: Correct open or shorl, and cycle driver
FullBrake.

a2 Coil2 Driver Open/Short 1. Opan or short on driver lad. Set: Driver 2 (pin 5) is either opan or shorted. This

ShutdownOrivers. 2. Dirty connector pins. fault can be set only when EM Brake Type = 0.
3, Bad crimps or faulty wiring, Clear: Comect opan or short, and cycle driver,

32 EMBrake Open/Short 1. Open or short on driver boad. Set: Hectromagnetic brake driver (pin 5) is either
ShutdownEMBrake; 2, Dirty connector pins. open or shorted. This fault can be set only wien EM
Shutdown Throtte; 3. Bad crimps or faully wiring Brake Type =0,

FuliBae. Claar: Correct open or short, and cycle driver,

13 Coil3 Driver Open/Short 1. Opan or short on driver oad, Set: Driver 3 (pin 4} is either opan or shorted,

ShutdownDriver3. 2, Dirty connector pins, Clear: Comect open or short, and cycle driver,
3. Bad crimps or faulty wiring.

M Coil4 Elrluer_l:lpen.fsnon 1. Open or short on driver koad. Set: Driver 4 (pin 3) is either open or shorted,

StutdownDriverd. 2. Dirty connector pins, Clear: Carrect open or short, and cycle driver,
3, Bad crimps or faulty wiring,

35 PD Open/Short 1. Open or short on driver load. Set- Proportiona driver (pin 2 is either open or
ShutdownPD. 2. Dirty connector pins. shorted.

3. Bad crimps or faulty wiring. (Hear: Correct open or shoet, and cycle driver.

36 Encoder Fault 1, Motor encoder failure, Set: Motor encoder phase failure detected.
ﬁhﬁl‘_ﬂ'ﬁ_ﬂ?&ﬁﬁrﬁ‘ke: 2, Bad crimps or faulty wiring, Ciear: Either cyce KSI, or if parameter LOS Upon
IR AR, 3. See Monitor menu = Motor: Motor APM. | Encoder Fault= On and Interfock has been cycled,

then the Encoder Fault is cleared and Encoder LOS
fault {code 93) is set, alowing limited motor control.

36 Sin/Cos Sensor Fault 1. Sin/Cos sensor failure. Set: Greater than Sin_Cos_Fault_Threshold %
ShutdownEMBraks; 2. Bad crimps or fauly wiring. difference from expected value between two phases
Motor dizabled, 3, See Monitor menu » Mator: Motor AP, | 5860 5 times within one second.

(fear: Cycle KSI, or VCL reset, or Entry into LOS
made if enabled, (or entry inta an ACIM auto-
characterization],
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

a7 Motor Open 1. Motor phase is open, Set: Motor phase U, V, or W detected open,
ShutdownMotor; 2. Bad crimps or faulty wiring. ]

ShutdownMainCantactor: Ciear: Cycle KSIL
ShutdownEMBrake;

ShutdownThrothe:

FullBrake.

38 Main Contactor Welded 1. Main contactor tips are welded closed. Set: Just prior to the main contactor dosing, the
ShutdownMotor: 2. Motor phase U or V is disconnected or capacitor bank voltage (B8+ connection tarminal)
ShutdewnMainConfactor; open. was lnaded for a short time and the voltage did not
g:ﬂgﬁmﬁ:e 3. An alternate voltage path (such as an discharge.

EullBrak ' external precharge resistor) is providing | Clear: Cycle KSl
u 5. a current fo the capacitor bank (B+
connection terminal),

39 Main Contactor Did Not Close | 1. Main contactor did not close. Set: With the main contactor commanded chosed,
ShutdewnMotor: 2. Main contactor tips are oxidized, bumed, | the capacitor bank voltage (B+ connection terminal)
ShutdownMainContactor; or not making good contact.” did not charge to B+,
g:w:ﬁwnﬂmmg 3. External boad on capacitor bank (B+ Clsar: Cycle KSI.

wlao w1 nrotte; connection terminal) that prevents N ) )
FullBrake. capacitor bank from chargin New contactors may need to ba cycled electrically &
P ging. mechanically to remove any non-conductive material on
4. Blown B+ fuse. the tips, Use reducead voltage (e.0., 124} to pravent tip
damags throwgh excessive arcing,

H Throttle Wiper High 1. See Monitor menu = Inputs: Throtlle Pot. | Set: Throtle pot wiper (pin 16) voltage is higher

Shutdewn Throttle. 2. Throttle pot wiper veltage too high, thean the high fault threshold {can be changed with
the VCL function Sefup Fot Faultsi)).
Ciear: Bring throtile pot wiper voltage below the
fault threshold.

42 Throttle Wiper Low 1. 5ee Monitor menu « Inputs: Throttle Pot, | Set: Throtle pot wiper (pin 16) voltage is lower than
Shutdown Throtte. 2, Thrattle pot wiper voltage too low, the low fault threshold (can be changed with the

VCL function Setup_Pot_Faufis().
Ciear: Bring throttle pot wiper voltage above the
fawlt threshold.

43 Pot2 Wiper High 1. See Monitor menu » Inputs: Pot2 Raw. Set: Pot2 wiper {pin 17) voltage is higher than the
FuliBrake. 2. Pot2 wiper voltage too high, high fault threshold (can be changed with the VL

function Sefup_Pot_Faulfs(.
Clgar; Bring Pot2 wiper voltage below the fault
thrashold.

44 Pot2 Wiper Low 1. See Monitor menu » Inputs: Pot2 Raw. Set: Pot2 wiper {pin 17) voltage is lower than the
FullBrake. 2. Pot2 wiper voltage too low. low fault threshold (can be changed with the VCL

function Sefup_Pat_Faulfs().
Ciear: Bring Pot2 wiper voltage above the fault
threshold.

45 Pot Low OverCurrent 1. See Monitor menu = Outputs: Pot Low. Set: Pot low (pin 18) current exceeds 10 mA.
ShutdownThrottle; 2. Combined pot resistance connected 0| Cigar: Clear pot low overcurrent condition and cydle
FullBrake. pot kow is too ow, K&, ' pot “

46 EEPROM Failure 1. [Failure to write to EEFROM memory, Set: Controller operating system tried to write to
ShutdownMotor; This can be caused by EEPROM memary | EEPROM memary and faled.
Snumownn{arncnn{aeror,- writes |n|t|_ate|_1 by VCL. by the t:nN Clsar- Download the correct software (0S) and
ShutdownEMBrake; bus, by adjusting parameters with the matching parameter default settings into the
Shutdown Throttle; programmer, or by loading new software contraller and cycle KSI
Shutdownintertock; inte the controler. )

ShutdownDrivert;
ShutdownDriver2:
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

a7 HPD/Sequencing Fault 1. K, imedock, direction, and throttle Sef- HPD (High Pedal Disable) or sequencing fault
Shutdown Throttfe. inputs applied in incorract sequence. caused by incorrect sequence of KSI interlock,

2, Faulty wiring, crimps, of switches at KSI, | direction, and throtile inputs.
interdock, direction, or throttle inputs, Clear: Reapply inputs in comrect sequence,
3. See Monitor menu = Inputs.

a7 Emer Rev HPD 4, Emergency Reverse operation has Set- At the conclusion of Emergency Reverse, the
Shutdown Throttfe; conduded, but the throtle, forward and | faull was set because various inputs were not
StiutdownEMBrake. reverse inputs, and intedock have not returned o neutra,

been returned to neulral. Clear: If EMAInterdack = On, dear the intedock,
throttle, and direction inputs. f EMR_Interlock = Off,
dlear the throttle and direction inputs.

49 Parameter Change Fault 1. Thig is a safety fault causad by a change Set: Adjustment of & paramater setting that requires
Shwtdowadotar; in certain parameter seftings so that the cychng of KSL
ShutdownMainCantactor; vehicle will not operate until KH is cycled, Clear: Cycle KSI
ShutdownEMBrake; For example, if a user changes the Throttke . :

Shutdown Throttle; Type this fault will appear and require
FullBrake. cycding KSI before the vehick: can operate,

5167 0EM Faults 1. These faults can be defined by the Set: See OEM documentation.

{Bee OEM documentation ) 0EM and are implamentad in the .
application-specific VCL code. See OEM Clear: See OEM documentation.
documentation,

68 VCGL Run Time Error 1, VCL code encountered a nuntime VCL Sef: Runtime VCL code ermor condition,
Shutdowabotar; BITor, B _— S

oA Clear: Edit VCL application software to fix this error
ShutdownMainContactor; 2, See Monitor menu » Controller: VCL Emar | congition; flash i;:gnew compiled software and
ShutdownEMBrake; Module and VCL Error. This error can then matching parameter defaults: cycle KSI.
ShutdownThrottie; be compared to the runtime VOL module
Shutdowninieriock; 10 and error code definitions found in the
Shutdownlrivert; specific 05 system information file.
SthutdownDriver2;
SthutdownDrivers;
ShutdownDriverd;
ShutdownPD;
FullBrake.

69 External Supply Out of Range | 1. External load on the 5V and 12V supplies | Sef: The external supply current {combined current
None, umless a fault action is draws either too much or too little used by the 5V supply [pin 26] and 12V supply
programmed in VCL. current. [pin 25]) is either greater than the upper current

2. Fault Checking Menu parameters Ext threshold or lower than the lower current threshold,
Supply Max and Ext Supply Min ara The twio thresholds are defined by the External
mis=tune, Supply Max and External Supply Min parameter
3. See Monitor menu = Outputs: Ext Supply settings {page 54).
Current. (lear: Bring the external supply current within range.
fl 05 General 1. Internal controller fault. Set: Internal controller fault detected.
Shutdowniotor;
ShutdownMainConlactor; (ear: Cycle KS.
ShutdownEMBrake;
ShutdownThrottle;
Shutdowmintenock;
ShutdownDriver?;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.

72 PDO Timeout 1. Time between CAN PDO messages Sef:Time betegen CAN PDO messages received

Shutdown Throttie; received exceeded the PDO Timeowt exceeded the PDO Timeout Period,
CAN NMT State 52t in Period, . .
Pre-nnesafinn Clear: Cycle K3l or receive CAN NMT message.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LGD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

73 Stall Detected 1. Stalled motor. Set- No motor encoder movement detected.
ShurdnwnE@ake; 2. Motor encoder failure. Clear: Either cycle KSI, or if parameter LOS Upon

anned fo LOS 3. Bad crimps or faulty wiring, Encorder Fault = On and Interlock has been cycled,
mited Cingratine o e 4, Problems with power supply for the then the Stall Detected fault is cleared and Encoder
e motar encader. LOS fault (code 93) is set, allowing limited mator
5. See Monitor meny » Motor: Motor AP, | CONTTOL
74 Fault On Other Traction 1. Dual Drive fault: see Dual Drive manual.
Controller

75 Dual Severe Fault 1, Dual Drive fault: s2& Dual Drive manual,

77 Supervisor Fault 1. The Supervisor has detected a mismatch | Sef- Mismatched redundant readings; damaged
ShutdewnMotor; in redundant readings. Supervisor; llegal switch inputs.
gﬂurdnwnﬂ-famﬂan{acw; 2. Internal damage fo Supervisor Clear: Check for noise or voliage drift in all switch

widownEMBrake; MICFOProcessor. . N

. inputs; check connections; cyde KSL

ShutdawnThrottie 3. Switch inputs allowad to be within
Shutdownlnterlogk: : i
ShutdawnDri r_' upper and lower thresholds for over 100
Sl"r:: Mgﬁpﬁigg'_ milliseconds. (for recurring errors, check
Shuru'ﬂwnﬂriuars:- the switches for moisture),
ShutdownDriverd;
ShutdownPD;
FullBrake.

7B Supervisor Incompatible 1. The main 08 is not compatible with the | Sef: Incompatible software,

StrutdowmMotor _ Supervisor 05. Clear: Load properly matched 0S code or update
StutdownMainContactor, the Supervisor code; cycle KSI
ShutdownEMBrake; ' )
Shutdown Throttie;

Shutdowiintenock;

ShutdownDriveri;

ShutdownDriver2:

ShutdownOriverd;

ShutdownDriverd;

ShutdownPD;

FuilBrake.

82 Bad Calibrations 1. Internal controller fault, Set: Internal controller fault detection,

ShutdownMator; )
ShutdownMainCantactor: Clear: Cycle K31,
ShutdownEMBrake;

Shutdown Throttie;
FullBrake.

a3 Driver Supply 1. Internal controller fault in the voltage Set- Internal contraller fault detection.
Shutdowbotor; supply for the driver circuits.

ShutdownMainContacior; Clear: Cycle KSL.
ShutdownEMBrake;

ShutdownThrottie;

FultBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY
CODE EFFECT OF FAULT POSSIBLE CAUSE SET / GLEAR CONDITIONS
ar Motor Characterization Fault 1. Motor characterization failled during Set- Motor characterization falled during the motor
Shutdownhotor; characterization process. See characterization process.
ShutdownMainContactor; Monitor menu = Controller: Motor Normally caused by turming off
ShutdownEMErake; Characterization Error for cause: Motor_Characterization_Tesi_Enable before
Shutdowi Thrattie; 0 = sequancing emror, Normally caused running test. Needs controller reset.
FuillBrake. by turning off Moter Characterization | gigar Correct fault; cydle KSI, or VL reset,
Test Enable before running the test,
1 = encoder signal seen but step size not
auto=detected; set up Encoder Steps
manually
2 = motor termp sensor fault
3 = motor temp hot cutback fault
4 = controller overtemp cutback fault
5 = controller undertemp cutback fault
6 = undervoltage cutback faut
T = savere overvoltage fault
& = encoder signal not seen, or one or
both channels missing
9 = mofor parameters out of
characterization range
20 = Sin/Cos sensor not found
21 = phasing not detectad
22 = Sin/Cos sensor characterization
failure
23 = started characterization procedure
while motor rotating.
] Encoder Pulse Count Fault 1. Encoder Steps parameter does not Set- Detectad wrong setting of the Encoder Steps
Shutdowihator; match the actual motor encoder. parameter,
gﬂg;ﬂgmﬁ;ﬁi’;mw Clear: Ensure the Encoder Steps parameter
ShutdownThrottls: matches the actual encoder; cycla K31
Shutdowninteriock;
ShutdownDriver?;
ShutdownDrivers;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.
29 Motor Type Fault 2, The Motor_Type parameter value is out | Sef- Motor_Type parameter is set to an illegal
ShutdownMotor; of range. value,
ShutdownMainContactor;
ShutdownEMBrake; chleacSel Mator_Type to correct value and cyclke
Shutdowi Throttfe; )
FullBrake.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LGD DISPLAY

CODE EFFECT OF EAILT POSSIBLE CAUSE SET / CLEAR CONDITIONS

]| VCL/OS Mismatch 1. The VCL software in the controller Set: VL and 05 software do not match; when KSI
ShutdownMotor; does not match the 05 software in the cydes, a check is made to verify that they maich
ShutfdownMainContactor; controller, and a fault is issued when they do not.
ShutdownEMBrake; Clear: Download the correct VCL and OS software
ShuldownThrotile; into the controller.

Shutdowninteriock; )
ShutdownDriver!,

ShutdownDriverz;

ShutdawnDnvard;

ShutdownDinvard,

ShutdownPD;

FunllBrake,

92 EM Brake Failed to Set 1. Vehide movement sensed after the EM Set: After the EM Brake was commanded to set
ShutdownEMBrake; Brake has been commanded to set. and time has elapsed to allow the brake to fully
ShutdownThroftie. 2. EM Brake will not held the motor from engage, vehide movement has been sensed.
I)IIIF"IiI-“-I Hold is engaged when rotating. Clear: 1.Activate the Throttle (EM Brake type 2),
s = 2, Activate the Interdack (EM Brake type 1.

83 Encoder LOS (Limited 1. Limited Operating Strategy (LOS) control | Set: Encoder Fault (code 36) or Stall Detected (code
Dperating Strateqy) maode has been activated, as a result of 73) was activated, if parameter LOS Upon Encoder
Erter LOS ponkrol modi, either an Encoder Fault (Code 36) or a Fault = On and Intedock has been cyded, then the

Stall Detected fault (Code 73), Encader LOS (code 93) control mode is activated,
2. Motor encoder failure, allowing fimited motar control,
3, Bad crimps of faulty wiring. Ciear: Cyde K5l or, if LOS mode was activated by
4. Vehicle is stalled the Stall Detected fault, dear by ensuring encoder
) ) senses proper operation, Motor RPM = 0, and
Throtle Command = 0.

a4 Emer Rev Timeout 1. Emergency Reverse was activated and Set: Emergency Reverse was activated and ran
ShutdownEMBrake; concluded because the EMR Timeout until the EMR Timeout timer expired,
ShufdovenThrofile. timer has expired. Clear: Turn the emergency reverse input Off,

2, The emargancy reverse input is stuck
On.

a8 legal Model Number 1. Model_Number variable containg illegal | Set: Begal Model_Number variable; when KSI
ShutdownMaolor; value. cycles, a check is made 1o confirm a legal Model _
ShutdawnMalnContactor; 2, Software and hardware do not match. Number, and a fault is issued if one is not found.
ShutdownEMBrake; : Cisar: Dovenkoad i foware for

3, Controller defective, ar: Downkad appropriate sofware for your
ShutdawnThroftle; controler modelL
FuliBrake.

99 Parameter Mismatch 1, D] drive enabled on only one controllar, | Set When the Dual Drive software is enabled,
ShufdownMotor; 2. Incorrect position feedback type chosen | the controller must be setfo either Speed Mode
ShutdawnMainContactor; for motor technology in use. Express or Speed Mode, otherwise this fault is set,
SturtiownEMBraks; 3. Dual drive is enabled in torque mode. Motor Techology=0 must be paired with Feedback
ShutdownThroftie; Type=1, and Motor Technology=1 must be paired
FuilBrake. with Feedback Type=2; otherwise this fault is set.

Clear: Adjust parameters to appropriate values and
cyde KSl.
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Error codes, charger

Table 1 Charger Error & Fault Codes

E-0- Battery high voltage

0-1

E-0-

21

E-0- Battery low voltage

0-2

E-0-

2-2

E-0- Charge timeout caused by

0-3 battery pack not reaching
required voltage within safe
tirne limit (charge profile
dependent)

E-0- Battery could not meet

0-4 minimum voltage (charge

profile dependent)

E-0- Battery amp hour limit

0-7 exceeded

E-0- Battery temperature is out
0-8 of range

E-0- Reverse polarity error
1-2

E-0- USB operation failed

1-6 (software)

E-0-

1-8

E-0-

2-6

E-0- USB operation failed

1-7 (hardware)

E-0- High AC voltage error
2-3 (=270 VAC)

E-0- Charger failed to initialize
2-4

E-D- Low AC voltage oscillation
2-5 eror

F-0-0-1, F-0-0-2

F-0-0-3, F-0-0-4

F-0-0-6

Possible causes: wrong battery voltage for charger; other charger also
attached; resistive battery.

Possible solutions: check the battery voltage and cable connections; check
battery size and condition.

This error will automatically clear once the voltage is in range.

Possible causes: battery disconnected, battery over discharged.

Possible solutions: check the battery voltage and cable connections; check
battery size and condition.

This error will autormatically clear once the voltage is in range.

Possible causes: charger output reduced due to high temperatures, poor
battery health, very deeply discharged battery and/or poorly connected
battery.

Possible solutions: operate at lower ambient temperature. Replace battery
pack. Check DC connections. This error will clear once the charger is reset
by cycling DC or AC.

Possible causes: check for shorted or damaged cells.
Paossible solutions: replace battery pack. Check DC connections. This error will
automatically clear once the charger is reset by cycling DC or AC.

Possible causes: poor battery health, very deeply discharged battery, poorly
connected battery, and/or high parasitic loads on battery while charging.
Possible solutions: replace battery pack. Check DC connections. Disconnect
parasitic loads. This error will automatically clear once the charger is reset
by cyeling DC or AC.

Possible battery temperature sensor error. Check temperature sensor and
connections. Reset charger. This error will clear once the condition has been
corrected.

Battery is connected to the charger incorrectly. Check the battery
connections. This error will clear once the condition has been corrected.

Software upgrade failure or script operation failure. Ensure the USB flash
drive is properly formatted and reinsert the USB flash drive.

Rermnmove and reinsert the USB drive. If condition persists, cycle AC and retry
by reinserting the USB drive.

Connect charger to an AC source that provides stable AC between 85-270
VAC/45-65 Hz. This error will clear once the condition has been corrected.

The charger has failed to turn on properly. Disconnect AC input and battery
for 30 seconds before retrying.

AC source is unstable. Could be caused by undersized generator and/or
severely undersized input cables. Connect charger to an AC source that
provides stable AC between 85-270 VAC/45-65 Hz. This error will clear once
the condition has been corrected.

Internal charger fault. Remove AC and battery for minimum 30 seconds and
retry charger. If it fails again, please contact the manufacturer of your vehicle
or machine.

This is a Class A product complying with United States Federal Communications Commission, Coae of Federal Regulations; 47CFR part 15. In a demestic
environment, tfis product may cause radio interference, in wiich case the user may be required fo fake aoequate measures.

57



W
ViN

Wiring diagram

Date 27,/02/2023

Brown

o Turquoise blue

=~ Pink

e White

Dark blue

35 pins main plug

B Purde

i1 12

I8 Turquoise blue

12 15 22 33

I Yelow
1 Blue

1 Orange
12 Green

o Grey
i Red

35

Terminal plug

Relay

Relay

Realy B ringshoe

L0

——— - ———

Seat switch

Seat switch

2 pins motor con

4 pins motor con

Dizpaly pluz

Fazt and low spead

Fast and low speed

Fastand low speed

Fast and low speed

B& —— [ 101 ([l

Light 12y -

Light 12v +

H E Battary 12u -

: Fuse 12v+
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Introduction

Le nouveau Bobman EL comprend un moteur électrique et quatre

batteries au lithium de 48 V au total. La puissance du moteur est d’env.

4 000 W, ce qui correspond a env. 10 CV.

Le pack de batteries est constitué de 4 batteries au lithium
(12,8 V, 120 A) reliées entre elles pour une capacité totale de
6 144 Wh. Cela permet env. 90 min de fonctionnement. Les
batteries peuvent étre chargées en plusieurs fois, et une
pleine charge correspond a une capacité de 20 % a 100 %. Les
batteries peuvent étre rechargées 2 500 a 3 500 fois. Par la

suite, elles ne pourront plus étre chargées a 100 %.

Le chargeur est un chargeur 48 V. Le niveau de 13,5 A
correspond a une pleine charge (20 % - 100 %), ce qui prend

env. 4-5 heures.

Pensez a toujours mettre la machine a charger quand vous ne
I'utilisez pas, cela permet d’allonger la durée de vie des
batteries. Le chargeur s’arréte automatiquement quand les

batteries sont pleines.

Ne jamais nettoyer les composants électriques a
I’eau, utiliser de I’air comprimé.
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Panneau de commande

1. Afficheur.

2. Lavitesse lente est utilisée pour le travail. La vitesse
rapide est réservée aux déplacements de la machine.

3. Tournez la clé pour mettre le contact. Le BOBMAN
démarre aprés activation du contact du siege au bout
d’env. 1 s. Quand on descend de la machine, celle-ci
s’éteint au bout de 10 s méme sans action sur la clé.
Cependant, n’oubliez pas de tourner la clé pour éteindre
la machine apreés utilisation.

4. Prise de recharge 48 V. Ne jamais rien insérer dans la
prise.

5. Interrupteur de I'éclairage 12 V.
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Afficheur

1. Cevoyant se met a clignoter quand il ne reste plus que 5 % de
capacité de batterie, il faut alors mettre la machine en charge.

2. L’écran alterne entre |'affichage du nombre d’heures de
fonctionnement et du BDI.
(BDI désigne le niveau de batterie en %)

3. Indicateur de batterie. Il comporte 5 voyants, dont chacun
représente
20 % de capacité de batterie. Quand il ne reste plus que 5 %, le
voyant rouge et le voyant n° 1 clignotent, et le moteur
fonctionne obligatoirement en vitesse lente. Il est alors
indispensable de se diriger vers le chargeur.

A pleine charge, la machine posséde une autonomie de 90 min.
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Charge du BOBMAN EL

1. Triangle éteint OK!

2. Voyant éteint = Pas de charge en cours
Voyant clignotant = Charge en cours
Voyant allumé en continu = Charge terminée (100 %)

3. Levoyant bleu indique que le chargeur est allumé.

4. Entrée USB pour la programmation du chargeur
(programmé en usine)

5. Quand on appuie sur la clé, I'écran affiche un code
correspondant a |'algorithme de charge du chargeur.
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Batteries

24 ah 1536Wh LiIFePO4 BATTERY

- e —
B

Le pack de batteries comprend 4 batteries au lithium de 12 V, soit
48 V au total.

Chaque batterie doit présenter la méme tension d’env. 13,2 V.

Si ce n’est pas le cas, le chargeur ne peut pas les charger
complétement. Il faut alors charger chaque batterie individuellement

avec un chargeur 12 V.

Toutes les machines sont dotées d’un interrupteur général situé entre
les 4 batteries. S’il n’est pas activé, il n’est pas possible de charger la

machine.
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Controleur

1. Relais48V.

2. Faisceau +48 V.

3. Contréleur.

4. Faisceau-48V.

5. Cable principal.

6. Cette zone est recouverte pour la protéger contre |'eau et la

poussiere. (N’oubliez pas de vider les batteries avant de
démonter les cdbles)
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Panne du controleur

1. Prise du contréleur. Permet de raccorder un terminal pour
modifier les réglages d’usine. Tous les revendeurs ont la
possibilité de configurer le controleur grace a la valise de

diagnostic Bobman.
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Codes d’erreur de I’afficheur / du

Table 6 TROUBLESHOOTING CHART

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

12 Controller Overcurrent 1. External short of phase UV, or W motor | Set: Phase current exceeded the current
ShutdownMotor; connections, measurement limit.

ShutdownMainContactor: 2. Motor parameters are mis-tuned.

ShutdownEMBrake; S ok dains Ciear: Cycle KSl.
ShutdownThrottie; 3 i

FullBrake. 4, Speed encoder noise problems.

13 Current Sensor Fault 1, Leakage to vehicle frame from phase U, | Set: Controller current sensors have invalid offset
ShutdownMotar; V, or W (short in motor stator), reading.

StutdownMainContactor; 2. Controller defective.
ShutdownEMBrake; Glor: Cydn XS,
ShutdownThrottie;
FullBrake.

14 Precharge Failed 1. See Monitor menu = Battery: Capacitor Set: The precharge faded to charge the capacitor
ShutdownMotor; Voltage. bank.
gxmdomm:%ongaw: 2. External load on capacitor bank (B+ Clear: Cycle Interlock input or use VL function

utdownEMBrake; connection terminal) that prevents the | Enable_Prechargey).
StutdownThrottle; capacitor bank from charging.
FullBrake.

15 Controller Severe Undertemp 1. See Monitor menu » Controller: Set: Heatsink temperature below =40°C,
ShutdownMotor; Temperature. Clear: Bring heatsink temperature above =40°C
ShutdownMainContactor; 2, Controller is operating in an extreme and cyde i?neduck o KSIpe '
ShutdownEMBrake; environment.

ShutdownThrottie;
FullBrake.
16 Controller Severe Overtemp 1. See Monitor menu = Controller: Set- Heatsink temperature above +95°C.
ShutdownMotor; Temperature. C o
. lear: Bring heatsink temperature below +95°C,
ShutdownMainContactor; 2. Controller is operating in an extreme and cyde i?nerlock of Kgm
ShutdownEMBrake; environment. =
g{f;;;g;gr;nfhmtﬂe; 3. Excessive bad on vehide.
' 4, |mproper mounting of controller.
17 Severe B+ Undervoltage 1. Battery parameters are misadjusted, Set: Capacitor bank voltage dropped below the
No drive forque. 2. Non—controller system drain on battery, | Severe Undervaltage limit (see page 25) with FET
3. Battery resistance too high, bridge enabled.
4, Battery disconnected while driving. Clear: Bring capacitor voltage above Severe
5, See Monitor menu » Baltery: Capacitor | Undervoltage limit.
Voltage.
6. Blown B+ fuse or main contactor did not
chose.

17 Severe KS| Undervoltage 1, See Monitor menu » Battery: Keyswitch | Sef: When befow Brownout Voltage for 2 seconds
No action. Voltage., (see Table D-1).

2. Non-controller system drain on battery/ | Crear: Bring KSI voltage above Brownout Voltage.
KSI circuit wiring.

3. KSI disconnected while driving.

4, Blown K3l fuse.

18 Severe B+ Overvoltage 1. See Monitor menu » Battery: Capacitor | Sef: Capacitor bank voltage exceeded the Severe
ShutdownMotor; Voltage. Overvoltage limit (see page 25) with FET bridge
ShutdownMam(,‘ont.ac!or: 2, Battery parameters are misadjusted. enabled.
gﬁﬁmﬁg’g’;ﬁf' 3. Battery resistance too high for given Clear: Bring capacitor voltage below Severe
FullBrake. ey regen current. Overvaltage limit, and then cyde KSI.

' 4, Battery disconnected while regen
braking.
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Table 6 TROUBLESHOOTING CHART cont'd

PROGRAMMER LCD DISPLAY

CODE EFFECT OF FAULT POSSIBLE CAUSE SET / CLEAR CONDITIONS

18 Severe K51 Overvoltage 1. Inzorrect (to high) battery=voltage Set: K5l voltage exceeded Severe Overvoltage Dimiit
ShutdgwnMotor; appliad to KS1{pin 1} Clear: Bring K31 voltage below the Severe
g:ugmﬁgﬂiﬂmmﬁ 2, See Monitor menu » Battery: Keyswitch g\.er.ﬂmg% limit !

0 ake;
Shutdown Throttle: Voliage. ) . [32¢ page 25, Severs D'tewultage]
FullBrake ' Mate: Prevents the Main Contactor closure if
' K5l is greater than the Severe Overvoltage
imit,
22 Gontroller l_)\rerhemp Guthack 1. See Monitor menu = Controller: Set- Heatsink temperature exceeded 85°C.
Reduced drive and brake forgue. Temperatu.re. o . Clear: Bring heatsink temperature below 85°C.
2, Controller is performance-limited at this
temperature,
3, Controller is operating in an extreme
enviranment.
4, Excessive koad on vehide.
5. Improper mounting of controller.
23 B+ Undervoltage Cutback 1. Normal operation. Fault indicates the Set: Capacitor bank voltage dropped below the
Reduced drive forque, batteries need recharging, Controller is | Undervoltage limit (see page 25) with the FET

performance limited at this voltage, bridge enabled,

2, Battery parameters are misadjusted, Clear: Bring capacitor voltage above the

3. Non=controller system drain on battery. | Undervoltage Dimit,

4, Battery resistance 1o high,

5, Battery disconnected while driving.

6. See Monitor menu » Battery: Capacitor
Voltage.

7. Blown B+ fuse or main contactor did not
chse,

24 B+ Overvoltage Cuthack 1, Normal operation. Fault shows that regen | Set: Capacitor bank voltage exceaded the
Reduced brake forque, Nofa: This braking currents elevated the batiery Overvoltage limit (see page 25) with the FET bridge
fawlt is deqfa.red c?m‘}f_wnsn the yoltage auring ragen brakin_g. Controller | enabled.
controlfer is running in regen. is performance limited at this voltage. Clear: Bring capacitor valtage below the

2, Battery parameters are misadjusted, Overvoltage limit,
3. Battery resistance too high for given
regen current.
4, Battery disconnected while regen
braking.
5, See Monitor menu « Battery: Capacitor
Voltage.

25 +5V Supply Failure 1, External load impedance on the +5V Set: +5V supply (pin 26) outside the 5V=10%
None, unless a fault action is supply (pin 26) is too low. range.
programmed in VCL. 2, See Monitor mend = outputs: 5 Volts and Ciear: Bring voltage within range.

Ext Supply Current,

26 Digital Out & Open/Short 1, External load impedance on Digital Set: Digital Qutput & (pin 19) current exceedad 1
Digital Output & driver wil nof Qutput 6 driver {pin 13) is too low, Amp.

e o, Ciear: Remedy the overcurrent causs and uss the
VCL tunclion Sef_ Diglhufy} to term the driver on
again.

27 Digital Out 7 OpenfShort 1, External load impedance on Digital Set- Digital Qutput 7 {pin 20) current exceeded 1
Digital Outpwt 7 deiver will nof Quiput 7 driver {pin 20/ is too low. Amp.

{uri o (Clear: Remedy the overcurrent cause and use the
VCL function Sat_DigOufi) to turn the driver on
again,
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28 Motor Temp Hot Cutback 1. Motor temperature is at or above the Sel- Motor temperature is at or above the
Reduced drive lorgue. programmed Temperature Hot setting, Temperature Hot parameter setting,

and the current is being cut back. Clear: Bring the mator temperature within range.
2, Motor Temperature Control Menu

parametars are mis-tuned.
3, See Monitor menu » Motor: Temperature

and » Inputs: Analog2,
4. If the application dogsn't use a motor

thermistor, Temp Compensation and Temp

Cutback should be programmed 0ff.

29 Motor Temp Sensor Fault 1. Motor thermistor is not connected Set- Motor thermistor input (pin 8) is at the voltage
MaxSpeed raducad (L0OS, Limited property, rall (W or 10V).

Operating Strategy), and mofor | 2, |f the application doesn't use a motor Glear: Bring the mator thermistor input voltage
temperature cuthack disabled. thermistor, Mator Temp Sensor Enable | yithin r‘anggg_ " N
shoukd be programmed Off.
3, See Monitor menu = Motor: Temperature
and = Inputs: Andlogz.

N Coil1 Driver Open/Short 1, Open or short on driver load. Set: Driver 1 {pin 6} is either open or shorted, This

ShutdownDriver? 2. Dirty connector pins. fault can be set only when Main Enable = Off,
3, Bad crimps or faulty wiring, Clear: Correct open or short, and cycle driver,

3 Main Open/Short 1. Open or short on driver boad. Sef: Main contactor driver (pin 6) is either open
ShutdownMator; 2. Dirly connector pins. or shorted. This fault can be set onby when Main
ﬂ:mmﬂ r’sngif_m" 3, Bad crimps or faully wiring. Ercatle = On.

Shutdown Throtte: Clear: Correct open or shoet, and cycle driver
FullBrake.

32 Coil2 Driver Open/Short 1. Open or short on driver koad. Sat: Driver 2 (pin 5) is either open or shorted. This

ShutdownOrivers. 2, Dirty connector pins, fault can be sat only when EM Brake Type = 0.
3, Bad crimps or faulty wiring, Clear: Correct opan or short, and cycle driver,

32 EMEBrake Open/Short 1. Open or short on driver load. Set: Hectromagnetic brake driver (pin 5) is either
ShutdownEMBrake; 2, Dirty connectar pins. open or shorted. This fault can be set only wien EM
Shutdown Throttie; 3. Bad crimps or faully wiring Brake Type =0,

Fullaaxe. Clear: Correct open or shoet, and cycle driver,

33 Coil3 Driver Open/Short 1, Open or short on driver boad, Sat: Driver 3 (pin 4} is either open or shorted,

ShutdtownDriver3. 2, Dirty connector pins, Clear: Correct open or short, and cycle driver,
3. Bad crimps or faulty wiring.

34 Coild Drluerlupen.fsnon 1, Open or short on driver boad. Set: Driver 4 (pin 3) is either open or shorted,

ShutdownDriverd. 2. Dirty connector pins, Ciear: Correct open or short, and cycke driver,
3, Bad crimps or faulty wiring,

35 PD Open/Short 1. Open or short on driver boad. Set- Proportiond driver {pin 2} is either open or
ShutdownPD. 2. Dirty connector pins. shorted.

3. Bad crimps or faulty wiring. Clear: Correct open or shoet, and cycle driver,

36 Encoder Fault 1, Motor encoder failure, Set: Motor encoder phase failure detected,
ﬁl’rgf_ﬂ'ﬂ_ﬂ?&[ﬂﬂr&k&: 2, Bad crimps or faulty wiring, Ciear: Either cycle K81, or if parameter LOS Upon
VIIEE AT, 3. See Monitor menu » Motor: Motor RPFM. | Encoder Fault= On and Interlock has been cycled,

then the Encodar Fault is cleared and Encoder LOS
fault {code 93) is set, aBowing limited motor contral.

36 Sin/Cos Sensor Fault 1. Sin'Cos sensor failure. Sat: Greater than Sin_Cos_Fault_Threshold %
ShutdownEMBrake; 2. Bad crimps or faulty wiring. difference from expected value between two phases
Motor disabled, 3, See Monitor menu » Mator: Motor RPM, | 5860 3 times within one second.

Glear: Cycle KSI, or VCL reset, or Entry into LOS
made if enabled, (or entry into an ACIM auto-
charactarization).
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a7 Motor Open 1. Motor phase is open, Set: Motor phase U, V, or W detected open,
ShutdownMotor; 2. Bad crimps or faulty wiring. ]

ShutdownMainCantactor: Ciear: Cycle KSIL
ShutdownEMBrake;

ShutdownThrothe:

FullBrake.

38 Main Contactor Welded 1. Main contactor tips are welded closed. Set: Just prior to the main contactor dosing, the
ShutdownMotor: 2. Motor phase U or V is disconnected or capacitor bank voltage (B8+ connection tarminal)
ShutdewnMainConfactor; open. was lnaded for a short time and the voltage did not
g:ﬂgﬁmﬁ:e 3. An alternate voltage path (such as an discharge.

EullBrak ' external precharge resistor) is providing | Clear: Cycle KSl
u 5. a current fo the capacitor bank (B+
connection terminal),

39 Main Contactor Did Not Close | 1. Main contactor did not close. Set: With the main contactor commanded chosed,
ShutdewnMotor: 2. Main contactor tips are oxidized, bumed, | the capacitor bank voltage (B+ connection terminal)
ShutdownMainContactor; or not making good contact.” did not charge to B+,
g:w:ﬁwnﬂmmg 3. External boad on capacitor bank (B+ Clsar: Cycle KSI.

wlao w1 nrotte; connection terminal) that prevents N ) )
FullBrake. capacitor bank from chargin New contactors may need to ba cycled electrically &
P ging. mechanically to remove any non-conductive material on
4. Blown B+ fuse. the tips, Use reducead voltage (e.0., 124} to pravent tip
damags throwgh excessive arcing,

H Throttle Wiper High 1. See Monitor menu = Inputs: Throtlle Pot. | Set: Throtle pot wiper (pin 16) voltage is higher

Shutdewn Throttle. 2. Throttle pot wiper veltage too high, thean the high fault threshold {can be changed with
the VCL function Sefup Fot Faultsi)).
Ciear: Bring throtile pot wiper voltage below the
fault threshold.

42 Throttle Wiper Low 1. 5ee Monitor menu « Inputs: Throttle Pot, | Set: Throtle pot wiper (pin 16) voltage is lower than
Shutdown Throtte. 2, Thrattle pot wiper voltage too low, the low fault threshold (can be changed with the

VCL function Setup_Pot_Faufis().
Ciear: Bring throttle pot wiper voltage above the
fawlt threshold.

43 Pot2 Wiper High 1. See Monitor menu » Inputs: Pot2 Raw. Set: Pot2 wiper {pin 17) voltage is higher than the
FuliBrake. 2. Pot2 wiper voltage too high, high fault threshold (can be changed with the VL

function Sefup_Pot_Faulfs(.
Clgar; Bring Pot2 wiper voltage below the fault
thrashold.

44 Pot2 Wiper Low 1. See Monitor menu » Inputs: Pot2 Raw. Set: Pot2 wiper {pin 17) voltage is lower than the
FullBrake. 2. Pot2 wiper voltage too low. low fault threshold (can be changed with the VCL

function Sefup_Pat_Faulfs().
Ciear: Bring Pot2 wiper voltage above the fault
threshold.

45 Pot Low OverCurrent 1. See Monitor menu = Outputs: Pot Low. Set: Pot low (pin 18) current exceeds 10 mA.
ShutdownThrottle; 2. Combined pot resistance connected 0| Cigar: Clear pot low overcurrent condition and cydle
FullBrake. pot kow is too ow, K&, ' pot “

46 EEPROM Failure 1. [Failure to write to EEFROM memory, Set: Controller operating system tried to write to
ShutdownMotor; This can be caused by EEPROM memary | EEPROM memary and faled.
Snumownn{arncnn{aeror,- writes |n|t|_ate|_1 by VCL. by the t:nN Clsar- Download the correct software (0S) and
ShutdownEMBrake; bus, by adjusting parameters with the matching parameter default settings into the
Shutdown Throttle; programmer, or by loading new software contraller and cycle KSI
Shutdownintertock; inte the controler. )

ShutdownDrivert;
ShutdownDriver2:
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.
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a7 HPD/Sequencing Fault 1. K, imedock, direction, and throttle Sef- HPD (High Pedal Disable) or sequencing fault
Shutdown Throttfe. inputs applied in incorract sequence. caused by incorrect sequence of KSI interlock,

2, Faulty wiring, crimps, of switches at KSI, | direction, and throtile inputs.
interdock, direction, or throttle inputs, Clear: Reapply inputs in comrect sequence,
3. See Monitor menu = Inputs.

a7 Emer Rev HPD 4, Emergency Reverse operation has Set- At the conclusion of Emergency Reverse, the
Shutdown Throttfe; conduded, but the throtle, forward and | faull was set because various inputs were not
StiutdownEMBrake. reverse inputs, and intedock have not returned o neutra,

been returned to neulral. Clear: If EMAInterdack = On, dear the intedock,
throttle, and direction inputs. f EMR_Interlock = Off,
dlear the throttle and direction inputs.

49 Parameter Change Fault 1. Thig is a safety fault causad by a change Set: Adjustment of & paramater setting that requires
Shwtdowadotar; in certain parameter seftings so that the cychng of KSL
ShutdownMainCantactor; vehicle will not operate until KH is cycled, Clear: Cycle KSI
ShutdownEMBrake; For example, if a user changes the Throttke . :

Shutdown Throttle; Type this fault will appear and require
FullBrake. cycding KSI before the vehick: can operate,

5167 0EM Faults 1. These faults can be defined by the Set: See OEM documentation.

{Bee OEM documentation ) 0EM and are implamentad in the .
application-specific VCL code. See OEM Clear: See OEM documentation.
documentation,

68 VCGL Run Time Error 1, VCL code encountered a nuntime VCL Sef: Runtime VCL code ermor condition,
Shutdowabotar; BITor, B _— S

oA Clear: Edit VCL application software to fix this error
ShutdownMainContactor; 2, See Monitor menu » Controller: VCL Emar | congition; flash i;:gnew compiled software and
ShutdownEMBrake; Module and VCL Error. This error can then matching parameter defaults: cycle KSI.
ShutdownThrottie; be compared to the runtime VOL module
Shutdowninieriock; 10 and error code definitions found in the
Shutdownlrivert; specific 05 system information file.
SthutdownDriver2;
SthutdownDrivers;
ShutdownDriverd;
ShutdownPD;
FullBrake.

69 External Supply Out of Range | 1. External load on the 5V and 12V supplies | Sef: The external supply current {combined current
None, umless a fault action is draws either too much or too little used by the 5V supply [pin 26] and 12V supply
programmed in VCL. current. [pin 25]) is either greater than the upper current

2. Fault Checking Menu parameters Ext threshold or lower than the lower current threshold,
Supply Max and Ext Supply Min ara The twio thresholds are defined by the External
mis=tune, Supply Max and External Supply Min parameter
3. See Monitor menu = Outputs: Ext Supply settings {page 54).
Current. (lear: Bring the external supply current within range.
fl 05 General 1. Internal controller fault. Set: Internal controller fault detected.
Shutdowniotor;
ShutdownMainConlactor; (ear: Cycle KS.
ShutdownEMBrake;
ShutdownThrottle;
Shutdowmintenock;
ShutdownDriver?;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.

72 PDO Timeout 1. Time between CAN PDO messages Sef:Time betegen CAN PDO messages received

Shutdown Throttie; received exceeded the PDO Timeowt exceeded the PDO Timeout Period,
CAN NMT State 52t in Period, . .
Pre-nnesafinn Clear: Cycle K3l or receive CAN NMT message.
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73 Stall Detected 1. Stalled motor. Set- No motor encoder movement detected.
ShurdnwnE@ake; 2. Motor encoder failure. Clear: Either cycle KSI, or if parameter LOS Upon

anned fo LOS 3. Bad crimps or faulty wiring, Encorder Fault = On and Interlock has been cycled,
mited Cingratine o e 4, Problems with power supply for the then the Stall Detected fault is cleared and Encoder
e motar encader. LOS fault (code 93) is set, allowing limited mator
5. See Monitor meny » Motor: Motor AP, | CONTTOL
74 Fault On Other Traction 1. Dual Drive fault: see Dual Drive manual.
Controller

75 Dual Severe Fault 1, Dual Drive fault: s2& Dual Drive manual,

77 Supervisor Fault 1. The Supervisor has detected a mismatch | Sef- Mismatched redundant readings; damaged
ShutdewnMotor; in redundant readings. Supervisor; llegal switch inputs.
gﬂurdnwnﬂ-famﬂan{acw; 2. Internal damage fo Supervisor Clear: Check for noise or voliage drift in all switch

widownEMBrake; MICFOProcessor. . N

. inputs; check connections; cyde KSL

ShutdawnThrottie 3. Switch inputs allowad to be within
Shutdownlnterlogk: : i
ShutdawnDri r_' upper and lower thresholds for over 100
Sl"r:: Mgﬁpﬁigg'_ milliseconds. (for recurring errors, check
Shuru'ﬂwnﬂriuars:- the switches for moisture),
ShutdownDriverd;
ShutdownPD;
FullBrake.

7B Supervisor Incompatible 1. The main 08 is not compatible with the | Sef: Incompatible software,

StrutdowmMotor _ Supervisor 05. Clear: Load properly matched 0S code or update
StutdownMainContactor, the Supervisor code; cycle KSI
ShutdownEMBrake; ' )
Shutdown Throttie;

Shutdowiintenock;

ShutdownDriveri;

ShutdownDriver2:

ShutdownOriverd;

ShutdownDriverd;

ShutdownPD;

FuilBrake.

82 Bad Calibrations 1. Internal controller fault, Set: Internal controller fault detection,

ShutdownMator; )
ShutdownMainCantactor: Clear: Cycle K31,
ShutdownEMBrake;

Shutdown Throttie;
FullBrake.

a3 Driver Supply 1. Internal controller fault in the voltage Set- Internal contraller fault detection.
Shutdowbotor; supply for the driver circuits.

ShutdownMainContacior; Clear: Cycle KSL.
ShutdownEMBrake;

ShutdownThrottie;

FultBrake.
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ar Motor Characterization Fault 1. Motor characterization failed during Set- Motor characterization falled during the mator
Shutdowniatar; characterization process. See characterization process.
ShutdownMainContactor; Monitor menu = Controller: Motor Normally caused by turning off
ShutdownEMBrake; Characterization Error for cause: Motor_Characterization_Test_Enable before
Shutdowi Throttic; 0 = sequencing eror, Normally caused running test. Needs controller reset.
FullBrake. by turning off Moter Characterization | gisar Gorrect fault; cycle KSI, or VL reset,
Test Enable hefore running the tast.
1 = encoder signal seen but step size not
auto=detected; set up Encoder Steps
manually
2 = motor temp sensor fault
3= motor temp hot cutback fault
4 = controller overtemp cutback fault
5 = controller undertemp cuthack fault
6 = undervoltage cuthack fault
T = severe overvoltage fault
& = encoder signal not seen, or one or
both channels missing
9 = mofor parameters out of
characterization range
20 = Sin/Cos sensor not found
21 = phasing not detectad
22 = Sin/Cos sensor characterization
failure
23 = started characterization procedure
while motor rotating.
] Encoder Pulse Count Fault 1. Encoder Steps parameter does nol Set- Detected wrong setting of the Encoder Steps
ShutdowMotor; match the actual motor encoder. parameter.
gﬂg;ﬂgﬂ?ﬁg{gﬂmﬂw Clear: Ensure the Encoder Steps parameter
ShutdownThrottie: matches the actual encoder; cycle K1
Shutdowninferock;
ShutdownDriveri;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriverd;
ShutdownPD;
FullBrake.
29 Motor Type Fault 2, The Motor_Type parameter value is out | Sef- Motor_Type parameter is set to an illegal
ShutdownMotor; of range. value.
ShutdownMainContactor;
ShutdownEMBrake; Eﬁleaﬁaet Motor_Type o correct value and cyck
Shutdowi Throttle; )
FullBrake.
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]| VCL/OS Mismatch 1. The VCL software in the controller Set: VL and 05 software do not match; when KSI
ShutdownMotor; does not match the 05 software in the cydes, a check is made to verify that they maich
ShutfdownMainContactor; controller, and a fault is issued when they do not.
ShutdownEMBrake; Clear: Download the correct VCL and OS software
ShuldownThrotile; into the controller.

Shutdowninteriock; )
ShutdownDriver!,

ShutdownDriverz;

ShutdawnDnvard;

ShutdownDinvard,

ShutdownPD;

FunllBrake,

92 EM Brake Failed to Set 1. Vehide movement sensed after the EM Set: After the EM Brake was commanded to set
ShutdownEMBrake; Brake has been commanded to set. and time has elapsed to allow the brake to fully
ShutdownThroftie. 2. EM Brake will not held the motor from engage, vehide movement has been sensed.
I)IIIF"IiI-“-I Hold is engaged when rotating. Clear: 1.Activate the Throttle (EM Brake type 2),
s = 2, Activate the Interdack (EM Brake type 1.

83 Encoder LOS (Limited 1. Limited Operating Strategy (LOS) control | Set: Encoder Fault (code 36) or Stall Detected (code
Dperating Strateqy) maode has been activated, as a result of 73) was activated, if parameter LOS Upon Encoder
Erter LOS ponkrol modi, either an Encoder Fault (Code 36) or a Fault = On and Intedock has been cyded, then the

Stall Detected fault (Code 73), Encader LOS (code 93) control mode is activated,
2. Motor encoder failure, allowing fimited motar control,
3, Bad crimps of faulty wiring. Ciear: Cyde K5l or, if LOS mode was activated by
4. Vehicle is stalled the Stall Detected fault, dear by ensuring encoder
) ) senses proper operation, Motor RPM = 0, and
Throtle Command = 0.

a4 Emer Rev Timeout 1. Emergency Reverse was activated and Set: Emergency Reverse was activated and ran
ShutdownEMBrake; concluded because the EMR Timeout until the EMR Timeout timer expired,
ShufdovenThrofile. timer has expired. Clear: Turn the emergency reverse input Off,

2, The emargancy reverse input is stuck
On.

a8 legal Model Number 1. Model_Number variable containg illegal | Set: Begal Model_Number variable; when KSI
ShutdownMaolor; value. cycles, a check is made 1o confirm a legal Model _
ShutdawnMalnContactor; 2, Software and hardware do not match. Number, and a fault is issued if one is not found.
ShutdownEMBrake; : Cisar: Dovenkoad i foware for

3, Controller defective, ar: Downkad appropriate sofware for your
ShutdawnThroftle; controler modelL
FuliBrake.

99 Parameter Mismatch 1, D] drive enabled on only one controllar, | Set When the Dual Drive software is enabled,
ShufdownMotor; 2. Incorrect position feedback type chosen | the controller must be setfo either Speed Mode
ShutdawnMainContactor; for motor technology in use. Express or Speed Mode, otherwise this fault is set,
SturtiownEMBraks; 3. Dual drive is enabled in torque mode. Motor Techology=0 must be paired with Feedback
ShutdownThroftie; Type=1, and Motor Technology=1 must be paired
FuilBrake. with Feedback Type=2; otherwise this fault is set.

Clear: Adjust parameters to appropriate values and
cyde KSl.
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Codes d’erreur du

Table 1 Charger Error & Fault Codes

E-0- Battery high voltage

0-1

E-0-

21

E-0- Battery low voltage

0-2

E-0-

2-2

E-0- Charge timeout caused by

0-3 battery pack not reaching
required voltage within safe
tirne limit (charge profile
dependent)

E-0- Battery could not meet

0-4 minimum voltage (charge

profile dependent)

E-0- Battery amp hour limit

0-7 exceeded

E-0- Battery temperature is out
0-8 of range

E-0- Reverse polarity error
1-2

E-0- USB operation failed

1-6 (software)

E-0-

1-8

E-0-

2-6

E-0- USB operation failed

1-7 (hardware)

E-0- High AC voltage error
2-3 (=270 VAC)

E-0- Charger failed to initialize
2-4

E-D- Low AC voltage oscillation
2-5 eror

F-0-0-1, F-0-0-2

F-0-0-3, F-0-0-4

F-0-0-6

Possible causes: wrong battery voltage for charger; other charger also
attached; resistive battery.

Possible solutions: check the battery voltage and cable connections; check
battery size and condition.

This error will automatically clear once the voltage is in range.

Possible causes: battery disconnected, battery over discharged.

Possible solutions: check the battery voltage and cable connections; check
battery size and condition.

This error will autormatically clear once the voltage is in range.

Possible causes: charger output reduced due to high temperatures, poor
battery health, very deeply discharged battery and/or poorly connected
battery.

Possible solutions: operate at lower ambient temperature. Replace battery
pack. Check DC connections. This error will clear once the charger is reset
by cycling DC or AC.

Possible causes: check for shorted or damaged cells.
Paossible solutions: replace battery pack. Check DC connections. This error will
automatically clear once the charger is reset by cycling DC or AC.

Possible causes: poor battery health, very deeply discharged battery, poorly
connected battery, and/or high parasitic loads on battery while charging.
Possible solutions: replace battery pack. Check DC connections. Disconnect
parasitic loads. This error will automatically clear once the charger is reset
by cyeling DC or AC.

Possible battery temperature sensor error. Check temperature sensor and
connections. Reset charger. This error will clear once the condition has been
corrected.

Battery is connected to the charger incorrectly. Check the battery
connections. This error will clear once the condition has been corrected.

Software upgrade failure or script operation failure. Ensure the USB flash
drive is properly formatted and reinsert the USB flash drive.

Rermnmove and reinsert the USB drive. If condition persists, cycle AC and retry
by reinserting the USB drive.

Connect charger to an AC source that provides stable AC between 85-270
VAC/45-65 Hz. This error will clear once the condition has been corrected.

The charger has failed to turn on properly. Disconnect AC input and battery
for 30 seconds before retrying.

AC source is unstable. Could be caused by undersized generator and/or
severely undersized input cables. Connect charger to an AC source that
provides stable AC between 85-270 VAC/45-65 Hz. This error will clear once
the condition has been corrected.

Internal charger fault. Remove AC and battery for minimum 30 seconds and
retry charger. If it fails again, please contact the manufacturer of your vehicle
or machine.

This is a Class A product complying with United States Federal Communications Commission, Coae of Federal Regulations; 47CFR part 15. In a demestic
environment, tfis product may cause radio interference, in wiich case the user may be required fo fake aoequate measures.
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