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WARNING:

Undertaking repairs to gardening tools can be hazardous. Use correct tools and safety devices noted in the manual
and obey all the instructions. Do not proceed until you are confident that you understand all steps and can complete
the repair work. Some repairs must only be performed by a qualified technician.
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Component Location

©oNOhA~ WD PR

ROPS (Roll Over Protective Structure)
Steering control levers

Safety belt

USB port

Cup holder

Waring light

Drive wheel

Deck

ETO socket

10.
11.
12.
13.
14.
15.
16.
17.
18.

Attachment port
Anti-scalp wheels

Front wheels

Discharge chute

Foot pedal

Service switch

Height adjustment lever
Control panel

Warning light
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1.1 Terminology
Abbr. Full term
BMS Battery Management System
CAN Controller Area Network
CRC Cyclic Redundancy Check
EMR Emergency Reverse
ETO Electrical Take Off
HPD High Pedal Disable
HW Hardware
LOS Limited Operating Strategy
NMT Network Management Transmission
NV Non-Volatile
(OF] Operating System
PC Personal Computer
PDO Process Data Object
PTO PTO Switch
SW Software
VCL Vehicle Control Language
KSI Key Switch Ignition
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2.1

PO

2.2

Maintenance Safety

Before Maintenance and Repair

Switch the power button to OFF.

Remove the key and store it in a safe place.

Turn the Contact Breaker Switch to the OFF (0) position.

Lift the seat and remove the battery cables (P+P-C+C-) from the battery. (Allow 30 seconds for the system to be
de-energized).

Note: It is recommended that you install a Lockout/Tagout device on the red cable (P+).

If performing maintenance on the 82V electrical system, confirm the system is de-energized by using a digital
voltmeter reading DC (V) and placing the black test lead on the (B-) connection at the right wheel controller, and
the red test lead on the (B+) connection at the main fuse to verify the absence of voltage.

Now that you have confirmed the system is de-energized, you can move forward with the maintenance and repair
of the 82V electrical system.

Warnings
All disassembly, replacement, repair, and maintenance operations must be performed by professional

technicians who have read this manual.

For the ease of quick disassembly and maintenance, you are advised to: before disassembly, put the
machine in a suitable work area; prepare the necessary disassembly tools beforehand; remove the bolts in
an appropriate order; put the disassembled parts in a clean work area.

In addition to obeying the conventional procedures for most repairing processes, there are some other
special reminders:

Before any maintenance work, turn the Contact Breaker Switch to the OFF (0) position, and if necessary,
disconnect the main power supply of the mower.

Do not put dangerous (flammable or explosive) items on the battery compartment.

When replacing sharp and dangerous parts such as blades, protective gloves or other protective measures
must be used.

No operations shall be carried out before all the moving parts have come to a standstill.

To avoid any personal injury or death, make sure that no one other than the maintenance technician is near
the mower under repair or touches the mechanical parts by accident.

When replacing the left or right drive motor during the maintenance process, be sure to lift the rear wheels off
the ground. Follow on motor self-learning guidelines defined in service manual and ensure that the self-
learning process is successful.

When replacing the left or right drive controller, you need to reflash these controllers' program first, then
perform the drive motor self-learning process and ensure that the self-learning process is successful.

Rev 5.0 9
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3. Winterize Maintenance

1. Pressure wash mower with caution.
Wear proper PPE (Personal Protective Equipment) before service, such as safety glasses and gloves. Unplug
the power cord from the outlet before starting any maintenance or cleaning to reduce risk of electric shock.
Turn off and remove key fob before servicing or cleaning. Unexpected operation of the mower may result in
serious personal injury.

The best tool to clean battery/electrical compartment is vacuum cleaner. DO NOT spray battery/electronics
compartment with water. Clean battery/electronics compartment with compressed air or blower if vacuum
cleaner is not available. It is OK to pressure wash an electrical zero turn but requires caution:

®  Avoid Electrical Components: Direct high-pressure water can damage electrical components, connectors,
and wiring. Cover these parts or avoid spraying them directly.

® Use Low Pressure: If you need to clean the mower, use a low-pressure setting to reduce the risk of damage.
It is safer to use a garden hose with a gentle spray and mild detergent for cleaning. Before cleaning the deck
- raise the front of the machine and use jack stands to support the mower.

® Keep Distance: Maintain a safe distance between the pressure washer nozzle and the mower to prevent
damage from the force of the water.

® Dry Thoroughly: Ensure the mower is thoroughly dried after washing to prevent any moisture-related issues
with the electrical components.

2. Remove internal dirt and debris manually first and then by vacuum (blowing is not recommended).

3. Check for loose or damaged mechanical components, tighten or replace as needed. Especially bolts for
blades and nuts for wheels. Follow torque guidelines defined in Service Manual.

4. Check and adjust tire pressure. Follow tire pressure guidelines defined in Operator Manual or Service
Manual.

5. Check, clean and test brakes .

® |ocate left and right electro-magnetic brakes on drivetrain. Check if there is any damage, loose, rust, dust,
foreign material (for example rock get stuck in brake which may affect brake function). Remove foreign material
and clean if necessary.

® Park the vehicle on flat ground, release both left and right brakes, push the vehicle to see whether it can be
moved easily. The purpose of this test is to make sure vehicle can be moved in case of break down.

® Park the vehicle on 20°slope to see whether brake function is normal.

® Follow on electromagnetic brake release guidelines defines in service manual.

6. Lubricate all pivot points. Use light oil or spray lubricant to lubricate the deck-lift pivots, platform
pivots of stand-on mowers etc.

7. Sharpen or replace mower blades.

8. Adjust deck leveling and cutting height.
Follow on deck heigh adjustment guidelines defines in service manual.
9. Touch up paint if needed.

10. Ensure all safety labels are in place, replace as needed. Check dealer portal to find service parts
information.

Rev 5.0 10
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4. Electrical System

4.1 Errors

411 Error list

The CANBUS system takes actions to protect the user and the machine when it detects an issue. When it acts to
turn off the vehicle or a component, it indicates that an error occurs and the error code is shown on the digital
display. Each electrical error has a letter code followed by a number.

The first letter describes the system that caused the error:

Letter

Meaning

BMS

Battery Error Code

BC

Battery Charger Error Code

TR

Right Wheel Motor Controller Error Code

TL

Left Wheel Motor Controller Error Code

ML

Left Blade Motor Controller Error Code

MM

Middle Blade Motor Controller Error Code

MR

Right Blade Motor Controller Error Code

AT

Attachment Controller Error Code

DS

Display Screen Error Code

Most errors are quickly corrected by noting what caused the issue, restarting the machine (cycle key switch / ignition
[KSI]) and changing how the operator uses the machine.

Use the chart below to find the solution for immediate fix during operation.

4.1.2 Error code

Table 1 Display Screen Error Code

Error Codes

Error Immediate Fix Solution during Operation

e Check that the contact breaker switch is set to “I” / ON.
e Check if the CAN communication wire on the display
or the right wheel motor controller is well connected.

Display CAN Communication e Restart the mower.
DS 11 . . .
Abnormal o |[f persistent, please refer to troubleshooting section for
error code DS 11.
o |If error persists after completing the above
Inspections, contact dealer for after-sales service.
Rev 5.0 11
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Error Codes Error Immediate Fix Solution during Operation

¢ Please check the maintenance switch is set to “I” / ON
condition.

¢ Please check if the CAN wire on the display or the right
wheel motor controller is well connected.

¢ Please restart the vehicle.

o If persistent, please refer to troubleshooting section for
error code DS 12.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

e Please check if the CAN wire on the Battery is well
connected.

DS 13 BMS CAN Communication Abnormal | ® If persistent, please refer to troubleshooting section for
error code DS 13.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

Right Wheel Controller CAN

DS 12 Communication Abnormal

Table 2 BMS Error Codes

Error Code Error Type Immediate Fix Solution during Operation

e Vehicle has been put into a state of reduced
performance while cooling. Once temperature is back
within standard range, the error will automatically clear
and normal operation will resume.

o If persistent, please refer to troubleshooting section for
error code BMS 11.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

e Vehicle has been disabled while cooling. Once
temperature is back within standard range, the vehicle
can be restarted to clear the error and resume

BMS 11 Battery Discharging Slight Overtemp

BMS 12 Battery Discharging Severe operation.
Overtemp o If persistent, please refer to troubleshooting section for
error code BMS 12.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

e Vehicle has been put into a state of reduced
performance while warming. Once temperature is
back within standard range, the error will automatically

Battery Discharging Slight clear and normal operation will resume.
BMS 13 . . .
Undertemp o If persistent, please refer to troubleshooting section for
error code BMS 13.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

¢ Vehicle has been disabled while warming.

¢ Warming can take up to 6 hours.

e Once temperature is back within standard range, the

BMS 14 Battery Discharging Severe \r/]i?rlrcl:ﬁ gggrgﬁ Orr(?.started to clear the error and resume

Undertem . . .
P o |[f persistent, please refer to troubleshooting section for

error code BMS 14.
o |If error persists after completing the above
Inspections, contact dealer for after-sales service.
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Error Code

Error Type

Immediate Fix Solution during Operation

BMS 15

Battery Cells Slight Temperature
Difference

Vehicle has been put into a state of reduced
performance while cell temperatures return to normal.
Once temperature is back within standard range, the
error will automatically clear and normal operation will
resume.

If persistent, please refer to troubleshooting section for
error code BMS 15.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 16

Battery Cells Severe Temperature
Difference

Vehicle has been disabled while cell temperatures
return to normal.

This can take up to 6 hours.

Once temperature is back within standard range, the
vehicle can be restarted to clear the error and resume
operation.

If persistent, please refer to troubleshooting section for
error code BMS 16.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 17

Battery Cells Slight Overvoltage

Please stop charging. This action should correct and
clear the error automatically.

If persistent, please refer to troubleshooting section for
error code BMS 17.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 18

Battery Cells Severe Overvoltage

Please stop charging.

If persistent, please refer to troubleshooting section for
error code BMS 18.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 19

Battery Cells Slight Undervoltage

Please stop using the mower and begin charging.
Once mower has been charged and cell voltage is
within standard range, the error will automatically
clear. The mower is put into a state of reduced
performance while error is present.

If persistent, please refer to troubleshooting section for
error code BMS 19.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 21

Battery Cells Severe Undervoltage

Please stop using the vehicle and begin charging it.

If persistent, please refer to troubleshooting section for
error code BMS 21.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 23

Insulation Resistance Severe
Insufficient

Please discontinue use of the vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 23.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 24

Battery Discharge Slight Overcurrent

Vehicle has been put into a state of reduced
performance while discharge current high. Attempt to
reduce vehicle load. Once current is back within
standard range, the error will automatically clear and
normal operation will resume.
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Error Code

Error Type

Immediate Fix Solution during Operation

If persistent, please refer to troubleshooting section for
error code BMS 24.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 25

Battery Discharge Severe
Overcurrent

Vehicle has been disabled. Attempt to reduce vehicle
load. Once discharge current is back within standard
range, the vehicle can be restarted to clear the error
and resume operation.

If persistent, please refer to troubleshooting section for
error code BMS 25.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 26

Battery Cells Voltage Slight
Difference

Please charge vehicle. This action should correct and
clear the error.

If persistent, please refer to troubleshooting section for
error code BMS 26.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 27

Battery Cells Voltage Severe
Difference

Please discontinue use of the vehicle and begin
charging.

If persistent, please refer to troubleshooting section for
error code BMS 27.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 28

Battery Slight Overvoltage

Please stop charging. This action should correct and
clear the error automatically. Vehicle is put into a state
of reduced performance while error is present.

If persistent, please refer to troubleshooting section for
error code BMS 28.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 29

Battery Severe Overvoltage

Please stop charging.

If persistent, please refer to troubleshooting section for
error code BMS 29.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 31

Battery Slight Undervoltage

Please charge vehicle. This action should correct and
clear the error automatically. Vehicle has been put into
a state of reduced performance while cell voltages are
different.

If persistent, please refer to troubleshooting section for
error code BMS 31.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 32

Battery Severe Undervoltage

Please discontinue use of the vehicle, and begin
charging.

If persistent, please refer to troubleshooting section for
error code BMS 32.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 33

Battery Charging Slight Overtemp

Charging performance reduced while temperature is
high. Once temperature is within standard range error
will automatically clear and normal charging operation
will resume.
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Error Code

Error Type

Immediate Fix Solution during Operation

If persistent, please refer to troubleshooting section for
error code BMS 33.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 34

Battery Charging Severe Overtemp

Please stop charging and allow unit to cool down.

If persistent, please refer to troubleshooting section for
error code BMS 34.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 35

Charging Port Slight Overtemp

Charging performance reduced while temperature is
high. Once temperature is within standard range error
will automatically clear and normal charging operation
will resume.

If persistent, please refer to troubleshooting section for
error code BMS 35.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 36

Charging Port Severe Overtemp

Please stop charging and allow charge port to cool
down. Check for any debris that may be in charging
port or plug and clear if present.

If persistent, please refer to troubleshooting section for
error code BMS 36.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 37

Discharging B+ Contactor Welded

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 37.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 38

Battery B- Contactor Welded

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 38.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 39

Battery Charging Contactor Welded

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 39.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 41

Battery Heater Contactor Welded

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 41.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 42

Battery Current Sensor Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 42.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 43

Battery Sampling Chip Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 43.

If error persists after completing the above
Inspections, contact dealer for after-sales service.
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Error Code

Error Type

Immediate Fix Solution during Operation

BMS 44

Battery Cell Open Circuit

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 44.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 45

Master and Slave chips Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 45.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 47

Charger CAN Communication
Timeout

Please attempt to reinsert and ensure charging
connector is fully seated. Ensure use of a known good
charger.

If persistent, please refer to troubleshooting section for
error code BMS 47.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 48

Battery Precharge Failed

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 48.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 49

Battery 12V Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 49.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 51

Battery Heater Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 51.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 52

Battery CC2 Detection Abnormal

Please attempt to reinsert and ensure charging
connector is fully seated. Ensure use of a known good
charger. Check for any debris that may be in charging
port or plug and clear if present.

If persistent, please refer to troubleshooting section for
error code BMS 52.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 53

Battery B+ Contactor Coil Short

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 53.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 54

Battery B- Contactor Coil Short

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 54.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 55

Battery Precharge Contactor Caoill
Short

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 55.

If error persists after completing the above
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Error Code

Error Type

Immediate Fix Solution during Operation

Inspections, contact dealer for after-sales service.

BMS 56

Battery Charge Contactor Coil Short

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 56.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 57

Battery Heating Contactor Coil Short

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code BMS 57.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BMS 58

Battery Continuous Discharge
Overcurrent

Vehicle has been put into a state of reduced
performance while discharge current high. Attempt to
reduce vehicle load. Once current is back within
standard range, the error will automatically clear and
normal operation will resume.

If persistent, please refer to troubleshooting section for
error code BMS 58.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Table 3 Battery Charger Error Codes

Error Code

Error Type

Immediate Fix Solution during Operation

BC 12

Input Power Overvoltage

Please stop charging and restart charger. Ensure use
of a known good charger.

If persistent, please refer to troubleshooting section for
error code BC 12.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BC 13

Output Undervoltage

Please stop charging and restart charger. Ensure use
of a known good charger.

If persistent, please refer to troubleshooting section for
error code BC 13.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BC 14

Output Overvoltage

Please stop charging and restart charger. Ensure use
of a known good charger.

If persistent, please refer to troubleshooting section for
error code BC 14.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BC 15

Output Overcurrent

Please stop charging and restart charger. Ensure use
of a known good charger.

If persistent, please refer to troubleshooting section for
error code BC 15.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

BC 16

Charger Overtemp

Charger performance reduced while temperature is
high. Once temperature is within standard range error
will automatically clear and normal charging operation
will resume.

If persistent, please refer to troubleshooting section for
error code BC 16.
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Error Code Error Type Immediate Fix Solution during Operation

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

e Please discontinue charging. Ensure use of a known
good charger.

o If persistent, please refer to troubleshooting section for
error code BC 17.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

BC 17 Output Short Circuit

e Please discontinue charging. Ensure use of a known
good charger.

o If persistent, please refer to troubleshooting section for
error code BC 18.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

BC 18 Battery Output Reversed

e Please attempt to reinsert and ensure charging
connector is fully seated. Ensure use of a known good
charger. Check for any debris that may be in charging
port or plug and clear if present.

o If persistent, please refer to troubleshooting section for
error code BC 19.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

BC 19 No Battery Output Voltage

e Please attempt to reinsert and ensure charging
connector is fully seated. Ensure use of a known good
charger. Check for any debris that may be in charging
port or plug and clear if present.

o If persistent, please refer to troubleshooting section for
error code BC 21.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

BC 21 Non-Load

e Please attempt to reinsert and ensure charging
connector is fully seated. Ensure use of a known good
charger. Check for any debris that may be in charging
port or plug and clear if present. If these actions for not
correct the error, discontinue use of the vehicle and
contact dealer for after-sales service.

BC 22 CAN Communication Abnormal

e Please attempt to reinsert and ensure charging
connector is fully seated. Ensure use of a known good
charger. Check for any debris that may be in charging
port or plug and clear if present. If these actions for not
correct the error, discontinue use of the vehicle and
contact dealer for after-sales service.

BC 23 Internal Communication Abnormal

o Please attempt to reinsert and ensure charging
connector is fully seated. Ensure use of a known good
charger. Check for any debris that may be in charging
port or plug and clear if present. If these actions for not
correct the error, discontinue use of the vehicle and
contact dealer for after-sales service.

BC 24 Charger CC1 Abnormal

Table 4 Right Wheel Motor Controller Error Codes

Error Code Error Immediate Fix Solution during Operation
Right Wheel Motor Controller e Please restart vehicle and attempt to reduce load.
TR 12 ST - .
Overcurrent Vehicle is disabled while error is present.
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o |[f persistent, please refer to troubleshooting section for

error code TR 12.
If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 13

Right Wheel Motor Controller Current
Sensor Abnormal

o Please restart vehicle.
o |[f persistent, please refer to troubleshooting section for

error code TR 13.
If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 14

Right Wheel Motor Controller
Precharge Failed

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 14.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 15

Right Wheel Motor Controller Severe
Undertemp

Please ensure ambiet temperature is above -40° F and
restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 15.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 16

Right Wheel Motor Controller Severe
Overtemp

Please allow motor controller to cool and restart
vehicle. Attempt to reduce load on right wheel.

If persistent, please refer to troubleshooting section for
error code TR 16.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 19

Right Wheel Motor Controller Speed
Limit Supervision

Right wheel speed is faster than vehicle max speed.
Please restart vehicle and ensure vehicle is operating
withing standard speed range.

If persistent, please refer to troubleshooting section for
error code TR 19.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 1A

Right Wheel Motor Not Stopped

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 1A.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 1D

Right Wheel Motor Controller Reset
Rejected

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR1D.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 1E

Right Wheel Motor Short

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 1E.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 22

Right Wheel Motor Controller
Overtemp Cutback

Vehicle has been put into a state of reduced
performance while motor controller temperature high.
Attempt to reduce vehicle load and allow controller to
cool. Once temperature is back within standard range,
restart the vehicle and normal operation will resume.
If persistent, please refer to troubleshooting section for
error code TR 22.

If error persists after completing the above
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Inspections, contact dealer for after-sales service.

TR 25

Right Wheel Motor Controller Ext 5V
Supply Failure

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 25.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 26

Right Wheel Motor Controller Ext
12V Supply Failure

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 26.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 28

Right Wheel Motor Slight Overtemp

Vehicle has been put into a state of reduced
performance while motor temperature high. Attempt to
reduce vehicle load and allow motor to cool. Once
temperature is back within standard range, restart the
vehicle and normal operation will resume.

If persistent, please refer to troubleshooting section for
error code TR 28.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 29

Right Wheel Motor Temperature
Sensor Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 29.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 31

Main Contactor Coil Driver Short
/Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 31.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 36

Right Wheel Motor Sin/Cos Encoder
Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR36.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 37

Right Wheel Motor Phase Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 37.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 38

Main Contactor Welded

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 38.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 39

Main Contactor Did Not Close

Please restart vehicle. If error persists, contact dealer
for after-sales service and discontinue use of the
vehicle. Vehicle is disabled while error is present.

TR 3A

Right Wheel Motor Controller Setup
Needed

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TR 3A.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR 41

Right Throttle Wiper High

Please check throttle connection and restart vehicle. If
error_persists, contact dealer for after-sales service
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and discontinue use of the vehicle. Vehicle is disabled
while error is present.
¢ Please check throttle connection and restart vehicle.
o If persistent, please refer to troubleshooting section for
TR 42 Right Throttle Input Abnormal error code TR 42.
o |[f error persists after completing the above
Inspections, contact dealer for after-sales service.
¢ Please check throttle connection and restart vehicle.
o |If persistent, please refer to troubleshooting section for
TR 43 Right Pot2 Wiper High error code TR 43.
o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

¢ Please restart vehicle.

o |If persistent, please refer to troubleshooting section for
error code TR 46.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

Right Wheel Motor Controller NV

TR 46 Memory Failure

o Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code TR 51.

o |[f error persists after completing the above
Inspections, contact dealer for after-sales service.

Display CAN Communication

TR 51 Abnormal

o Please restart vehicle.
Left Wheel Motor Controller CAN o If persistent, please refer to troubleshooting section for
TR 52 oo error code TR 52.
Communication Abnormal . .
o |[f error persists after completing the above
Inspections, contact dealer for after-sales service.

e The right parking switch is not in parked position.
Please return the right lever to the park position to
enable operation.

o The left parking switch is not in parked position. Please
return the left lever to the park position to enable
operation.

e The PTO Switch (Blade Switch) is not in OFF position.
Please ensure PTO switch is pressed into the off

. . position. To enable operation.
TR 53 k/lt())werlnltlal State Detection e Right side throttle lever is not in neutral position.
normal . S "
Please ensure right throttle lever is in neutral position
to enable operation.

o Left side throttle lever is not in neutral position. Please
ensure left throttle lever is in neutral position to enable
operation.

o If persistent, please refer to troubleshooting section for
error code TR 53.

o |[f error persists after completing the above
Inspections, contact dealer for after-sales service.

¢ Please restart vehicle.

o |If persistent, please refer to troubleshooting section for

TR 55 BMS CAN Communication Abnormal error code TR 55.

o |[f error persists after completing the above
Inspections, contact dealer for after-sales service.

e The operator is not in the correct operating position.
Please ensure you are in the correct operating position
to resume operation.

Operator Presence Detection

TR 56 Abnormal
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Right side throttle lever is not in neutral position.
Please ensure right throttle lever is in returned to park
position to resume operation

Left side throttle lever is not in neutral position. Please
ensure left throttle lever is in returned to park position
to resume operation.

If persistent, please refer to troubleshooting section for
error code TR 56.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Right Blade Motor Controller CAN

Please restart vehicle.
If persistent, please refer to troubleshooting section for

TR 58 Communication Abnormal error code TR 58. .
If error persists after completing the above
Inspections, contact dealer for after-sales service.
Please restart vehicle.
Limp Home Mode Has Been If persistent, please refer to troubleshooting section for
TR 5A . error code TR 5A.
Activated . .
If error persists after completing the above
Inspections, contact dealer for after-sales service.
Detected right parking brake is not engaged. Please
re-engage parking brake.
TR 5B Right Parking Brake Manually If persistent, please refer to troubleshooting section for
Disengaged and Not Reset error code TR 5B.
If error persists after completing the above
Inspections, contact dealer for after-sales service.
GPS Module CAN Communication Please restart vehicl_e. If error persist_s, contact dealer
TR 61 Abnormal for after-sales service and discontinue use of the
vehicle. Vehicle is disabled while error is present.
Please restart vehicle.
R 63 Left Bladc_e Mptor Controller CAN Iel‘r;r)srrsCﬁEjeenEI,_Slcégse refer to troubleshooting section for
Communication Abnormal . : .
If error persists after completing the above
Inspections, contact dealer for after-sales service.
Please restart vehicle.
R 64 Second Left Bl_ade_ Motor Controller gr;r)srrscligeenfl,_glzzse refer to troubleshooting section for
CAN Communication Abnormal . : .
If error persists after completing the above
Inspections, contact dealer for after-sales service.
Please restart vehicle.
R 68 Middle Bl_ade_ Motor Controller CAN gr;r)srrscligeenfl,_glzgse refer to troubleshooting section for
Communication Abnormal . : .
If error persists after completing the above
Inspections, contact dealer for after-sales service.
Please restart vehicle.
R 66 Second Right Blao!e Motor Controller gr;r)srrscligeenfl,_glzzse refer to troubleshooting section for
CAN Communication Abnormal . : .
If error persists after completing the above
Inspections, contact dealer for after-sales service.
Please restart vehicle.
If persistent, please refer to troubleshooting section for
TR 67 Blade Speed Exceeds Limit error code TR 67.
If error persists after completing the above
Inspections, contact dealer for after-sales service.
TR 73 Right Wheel Motor Stall Detected Please restart vehicle and attempt to reduce load.
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o |[f persistent, please refer to troubleshooting section for
error code TR 73.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

Right Wheel Motor Controller ¢ Please restart vehicle. If error persists, contact dealer

TR 77 Supervision Abnormal for after-sales service and discontinue use of the
vehicle. Vehicle is disabled while error is present.
Right Wheel Motor Controller o Please restart vehicl'e. If error persist_s, contact dealer
TR 79 Supervision Input Check for after-sales service and discontinue use of the
vehicle. Vehicle is disabled while error is present.
o Please restart vehicle.
Right Wheel Motor Controller Internal | ® If persistent, please refer to troubleshooting section for
TR 83 Hardware error code TR 83.
o |[f error persists after completing the above
Inspections, contact dealer for after-sales service.
o Please restart vehicle.
R &7 Right Wheel Motor Controller Motor . grﬁs:sclcs)geenfllslgz;?e refer to troubleshooting section for

Characterization Error : .
o If error persists after completing the above

Inspections, contact dealer for after-sales service.

¢ Please restart vehicle.
Rear ETO Contactor Coil Driver o |If persistent, please refer to troubleshooting section for
TR Al error code TR Al.
Short/Open : .
o If error persists after completing the above
Inspections, contact dealer for after-sales service.

o Please restart vehicle.

o |f persistent, please refer to troubleshooting section for
error code TR A2.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

Right Wheel Motor Controller EM

TRA2 Brake Driver Short/Open

e Please check front ETO port and ensure it is free of
debris and restart vehicle.

Front ETO Contactor Coil Driver o |If persistent, please refer to troubleshooting section for

Short/Open error code TR A3.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR A3

o Please restart vehicle.

o |If persistent, please refer to troubleshooting section for
error code TR A4.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

Auto power off Contactor Coil Driver

TR A4 Short/Open

o Please restart vehicle.

o |If persistent, please refer to troubleshooting section for
error code TR A9.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

Right Wheel Motor Controller Coil

TR A9 Supply

o Please check throttle connection and restart vehicle. If
Right Wheel Motor Cortroller Analog error persists, contact dealer for after-sales service
1 Out of Range and discontinue use of the vehicle. Vehicle is disabled
while error is present.

TR B1

e Please restart vehicle and attempt to reduce load.
Vehicle is disabled while error is present.

Right Wheel Motor Controller Phase | e If persistent, please refer to troubleshooting section for

PWM Mismatch error code TR D2.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

TR D2
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Table 5 Left Wheel Motor Controller Error Codes

Error Code

Error

Immediate Fix Solution during Operation

TL 12

Left Wheel Motor Controller
Overcurrent

Please restart vehicle and attempt to reduce load.
Vehicle is disabled while error is present.

If persistent, please refer to troubleshooting section for
error code TL 12.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 13

Left Wheel Motor Controller Current
Sensor Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 13.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 14

Left Wheel Motor Controller
Precharge Failed

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 14.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 15

Left Wheel Motor Controller Severe
Undertemp

Please ensure ambient temperature is above -40° F
and restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 15.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 16

Left Wheel Motor Controller Severe
Overtemp

Please allow motor controller to cool and restart
vehicle. Attempt to reduce load on left wheel.

If persistent, please refer to troubleshooting section for
error code TL 16.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 19

Left Wheel Motor Controller Speed
Limit Supervision

Left wheel speed is faster than vehicle max speed.
Please restart vehicle and ensure vehicle is operating
withing standard speed range.

If persistent, please refer to troubleshooting section for
error code TL 19.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 1A

Left Wheel Motor Not Stopped

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 1A.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 1D

Left Wheel Motor Controller Reset
Rejected

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 1D.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 1E

Left Wheel Motor Short

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 1E.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 22

Left Wheel Motor Controller
Overtemp Cutback

Vehicle has been put into a state of reduced
performance while motor controller temperature high.
Attempt to reduce vehicle load and allow controller to
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Error Code

Error

Immediate Fix Solution during Operation

cool. Once temperature is back within standard range,
restart the vehicle and normal operation will resume.
If persistent, please refer to troubleshooting section for
error code TL 22.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 25

Left Wheel Motor Controller Ext 5V
Supply Failure

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 25.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 26

Left Wheel Motor Controller Ext 12V
Supply Failure

¢ Please restart vehicle.
o |[f persistent, please refer to troubleshooting section for

error code TL 26.
If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 28

Left Wheel Motor Slight Overtemp

Vehicle has been put into a state of reduced
performance while motor temperature high. Attempt to
reduce vehicle load and allow motor to cool. Once
temperature is back within standard range, restart the
vehicle and normal operation will resume.

If persistent, please refer to troubleshooting section for
error code TL 28.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 29

Left Wheel Motor Temperature
Sensor Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 29.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 31

Main Contactor Coil Driver Short
/Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 31.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 36

Left Wheel Motor Sin/Cos Encoder
Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 36.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 37

Left Wheel Motor Phase Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 37.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 38

Main Contactor Welded

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 38.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 39

Main Contactor Did Not Close

Please restart vehicle. If error persists, contact dealer
for after-sales service and discontinue use of the
vehicle. Vehicle is disabled while error is present.
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Error Code

Error

Immediate Fix Solution during Operation

TL 3A

Left Wheel Motor Controller Setup
Needed

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 3A.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 41

Left Throttle Wiper High

Please check throttle connection and restart vehicle. If
error persists, contact dealer for after-sales service and
discontinue use of the vehicle. Vehicle is disabled while
error is present.

TL 42

Left Throttle Input Abnormal

Please check throttle connection and restart vehicle.
If persistent, please refer to troubleshooting section for
error code TL 42.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 43

Left Pot2 Wiper High

Please check throttle connection and restart vehicle.
If persistent, please refer to troubleshooting section for
error code TL 43.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 46

Left Wheel Motor Controller NV
Memory Failure

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 46.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 52

Right Wheel Motor Controller CAN
Communication Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 52.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL 5A

Internal communication failure

Please restart vehicle. If error persists, contact
dealer for after-sales service and discontinue use of
the vehicle. Vehicle is disabled while error is
present.

TL 5B

Left Parking Brake Manually
Disengaged and Not Reset

Detected left parking brake is not engaged. Please re-
engage parking brake.

If persistent, please refer to troubleshooting section for
error code TL 5B.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL73

Left Wheel Motor Stall Detected

Please restart vehicle and attempt to reduce load.

If persistent, please refer to troubleshooting section for
error code TL 73.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL77

Left Wheel Motor Controller
Supervision Abnormal

Please restart vehicle. If error persists, contact dealer
for after-sales service and discontinue use of the
vehicle. Vehicle is disabled while error is present.

TL 79

Left Wheel Motor Controller
Supervision Input Check

Please restart vehicle. If error persists, contact dealer
for after-sales service and discontinue use of the
vehicle. Vehicle is disabled while error is present.

TL 83

Left Wheel Motor Controller Internal
Hardware

o Please restart vehicle.
o |[f persistent, please refer to troubleshooting section for

error code TL 83.
If error persists after completing the above
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Error Code

Error

Immediate Fix Solution during Operation

Inspections, contact dealer for after-sales service.

TL 87

Left Wheel Motor Controller Motor
Characterization Error

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL 87.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL A2

Left Wheel Motor Controller EM
Brake Driver Coil Short/Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL A2.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL A3

Deck Linear Actuator Driver Coil
Short/Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL A3.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL A4

Deck Linear Actuator Driver Coil
Short/Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL A4.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TL A9

Left Wheel Motor Controller Coil
Supply

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL A9.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

TLB1

Left Wheel Motor Controller Analog 1
Out of Range

Restart Vehicle. Make sure the wire of potentiometer is
in good condition.
Replace a new potentiometer.

TL D2

Left Wheel Motor Controller Phase
PWM Mismatch

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code TL D2.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Table 6 Left Blade Motor Controller Error Codes

Error Code

Error

Immediate Fix Solution during Operation

ML 11

Left Blade Motor Controller Hardware
Overvoltage or Overcurrent

Please reduce the blade load and restart the vehicle.
Check that blades are free of debris. Blades are
disabled while error present.

If persistent, please refer to troubleshooting section for
error code ML 11.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 12

Left Blade Motor Controller
Overcurrent

Please reduce the blade load and restart PTO. Check
that blades are free of debris. Blades are disabled
while error present.

If persistent, please refer to troubleshooting section for
error code ML 12.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 13

Left Blade Motor Controller
Overvoltage

Please restart PTO to clear error. Blades are disabled
while error present.
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Error Code

Error

Immediate Fix Solution during Operation

If persistent, please refer to troubleshooting section for
error code ML 13.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 14

Left Blade Motor Controller
Undervoltage

Please restart PTO to clear error. Blades are disabled
while error present.

If persistent, please refer to troubleshooting section for
error code ML 14.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 15

Current Parameter Mismatch Error

¢ Please restart vehicle.
o |[f persistent, please refer to troubleshooting section for

error code ML 15.
If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 16

Left Blade Motor Phase Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code ML 16.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 17

Left Blade Motor Controller Severe
Overtemp

Please reduce the blade load. Allow controller to cool
and restart vehicle. Check that blades are free of
debris. Blades are disabled until unit restart.

If persistent, please refer to troubleshooting section for
error code ML 17.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 18

Left Blade Motor Controller EEPROM
Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code ML 18.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 21

Left Blade Motor Stall Detected

Please reduce the blade load and restart the PTO.
Check that blades are free of debris. Blades are
disabled while error present.

If persistent, please refer to troubleshooting section for
error code ML 21.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 22

Left Blade Motor System Start
Failure

Please reduce the blade load and restart the PTO.
Check that blades are free of debris. Blades are
disabled while error present.

ML 23

Left Blade Motor Controller
Precharge Failed

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code ML 23.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

ML 24

CAN Communication with Right
Wheel Motor Controller Abnormal

Please restart vehicle. If error persists, contact dealer
for after-sales service and discontinue use of the
vehicle. Blades are disabled while error is present.

ML 26

Left Blade Motor Controller MOSFET
Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code ML 26.

If error persists after completing the above
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Error Code Error

Immediate Fix Solution during Operation

Inspections, contact dealer for after-sales service.

Left Blade Motor Controller

ML 27 Temperature Sensor Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code ML 27.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Left Blade Motor Controller Self-

ML 28 Check Abnormal

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code ML 28.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Table 7 Middle Blade Motor Controller Error Codes

Error Code Error

Immediate Fix Solution during Operation

Middle Blade Motor Controller
Hardware Overvoltage or
Overcurrent

MM 11

Please reduce the blade load and restart the vehicle.
Check that blades are free of debris. Blades are
disabled while error present.

If persistent, please refer to troubleshooting section for
error code MM 11.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Middle Blade Motor Controller

MM 12 Overcurrent

Please reduce the blade load and restart PTO. Check
that blades are free of debris. Blades are disabled
while error present.

If persistent, please refer to troubleshooting section for
error code MM 12.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Middle Blade Motor Controller

MM 13 Overvoltage

Please restart PTO to clear error. Blades are disabled
while error present.

If persistent, please refer to troubleshooting section for
error code MM 13.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Middle Blade Motor Controller

MM 14 Undervoltage

Please restart PTO to clear error. Blades are disabled
while error present.

If persistent, please refer to troubleshooting section for
error code MM 14.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

MM 16 Middle Blade Motor Phase Open

Please restart vehicle.

If persistent, please refer to troubleshooting section for
error code MM 16.

If error persists after completing the above
Inspections, contact dealer for after-sales service.

Middle Blade Motor Controller

MM 17 Severe Overtemp

Please reduce the blade load. Allow controller to cool
and restart vehicle. Check that blades are free of
debris. Blades are disabled until unit restart.

If persistent, please refer to troubleshooting section for
error code MM 17.

If error persists after completing the above
Inspections, contact dealer for after-sales service.
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Error Code

Error

Immediate Fix Solution during Operation

MM 18

Middle Blade Motor Controller
EEPROM Abnormal

¢ Please restart vehicle.

o |[f persistent, please refer to troubleshooting section for
error code MM 18.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

MM 21

Middle Blade Motor Stall Detected

e Please reduce the blade load and restart the PTO.
Check that blades are free of debris. Blades are
disabled while error present.

o If persistent, please refer to troubleshooting section for
error code MM 21.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

MM 22

Middle Blade Motor System Start
Failure

¢ Please reduce the blade load and restart the PTO.
Check that blades are free of debris. Blades are
disabled while error present.

MM 23

Middle Blade Motor Controller
Precharge Failed

o Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code MM 23.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

MM 24

CAN Communication with Right
Wheel Motor Controller Abnormal

e Please restart vehicle. If error persists, contact dealer
for after-sales service and discontinue use of the
vehicle. Blades are disabled while error is present.

MM 26

Middle Blade Motor Controller
MOSFET Abnormal

¢ Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code MM 26.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

MM 27

Middle Blade Motor Controller
Temperature Sensor Abnormal

¢ Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code MM 27.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

MM 28

Middle Blade Motor Controller Self-
Check Abnormal

¢ Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code MM 28.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

Table 8 Right Blade Motor Controller Error Codes

Overcurrent

Error Code Error Immediate Fix Solution during Operation
¢ Please reduce the blade load and restart the vehicle.
Check that blades are free of debris. Blades are
Right Blade Motor Controller disabled while error present.
MR 11 Hardware Overvoltage or o If persistent, please refer to troubleshooting section for
Overcurrent error code MR 11.
o |If error persists after completing the above
Inspections, contact dealer for after-sales service.
¢ Please reduce the blade load and restart PTO. Check
Right Blade Motor Controller tha_t blades are free of debris. Blades are disabled
MR 12 while error present.

o |f persistent, please refer to troubleshooting section for
error code MR 12.
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Error Code

Error

Immediate Fix Solution during Operation

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 13

Right Blade Motor Controller
Overvoltage

¢ Please restart PTO to clear error. Blades are disabled
while error present.

o If persistent, please refer to troubleshooting section for
error code MR 13.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 14

Right Blade Motor Controller
Undervoltage

e Please restart PTO to clear error. Blades are disabled
while error present.

o If persistent, please refer to troubleshooting section for
error code MR 14.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 16

Right Blade Motor Phase Open

e Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code MR 16.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 17

Right Blade Motor Controller Severe

Overtemp

¢ Please reduce the blade load. Allow controller to cool
and restart vehicle. Check that blades are free of
debris. Blades are disabled until unit restart.

o |[f persistent, please refer to troubleshooting section for
error code MR 17.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 18

Right Blade Motor Controller
EEPROM Abnormal

o Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code MR 18.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 21

Right Blade Motor Stall Detected

e Please reduce the blade load and restart the PTO.
Check that blades are free of debris. Blades are
disabled while error present.

o If persistent, please refer to troubleshooting section for
error code MR 21.

o If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 22

Right Blade Motor System Start
Failure

e Please reduce the blade load and restart the PTO.
Check that blades are free of debris. Blades are
disabled while error present.

MR 23

Right Blade Motor Controller
Precharge Failed

¢ Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code MR 23.

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 24

CAN Communication with Right
Wheel Motor Controller Abnormal

e Please restart vehicle. If error persists, contact dealer
for after-sales service and discontinue use of the
vehicle. Blades are disabled while error is present.

MR 26

Right Blade Motor Controller
MOSFET Abnormal

¢ Please restart vehicle.

o If persistent, please refer to troubleshooting section for
error code MR 26

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.
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Error Code

Error

Immediate Fix Solution during Operation

MR 27

Right Blade Motor Controller
Temperature Sensor Abnormal

¢ Please restart vehicle.

o |[f persistent, please refer to troubleshooting section for
error code MR 27

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

MR 28

Right Blade Motor Controller Self-
Check Abnormal

¢ Please restart vehicle.

o |[f persistent, please refer to troubleshooting section for
error code MR 28

o |If error persists after completing the above
Inspections, contact dealer for after-sales service.

4.2 Reading the Error Code (on the Display Screen)

See 3.4.2 Display screen for detailed information.

(fo

11:45am

A 80/
A

421 Reading the Error Code (Controller Status LEDS)

If the display screen is damaged and the error code cannot be read, the operator can obtain the error code by
observing the error codes issued by the controller status LEDs.

4211 Traction Drive Controller

DIAGNOSTICS

Diagnostics information can be obtained as following: by observing the error codes issued by the Status LEDs.

The status indicator is a translucent window on the cover, which blinks red and yellow LEDs. Its illumination
indicates the following information:

Status LEDs

Indication

Off

Controller is not powered on, or is severely damaged.

Slow yellow blinking

Controller is operating normally.
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Status LEDs

Indication

Solid yellow or orange

Controller is in flash program mode, or corrupted software is preventing the
unit from completing the startup sequence (boot process).

Red/yellow flashing pattern Error code, review the error table.

Internal hardware error detected by the supervisor or primary microprocessor,

Solid red or the controller has no software loaded.
EXAMPLE:
Error Code Fault Location Error Description
TL 1A Left Wheel Motor | The controller will “flash” the red LED 1- | LEDs x1
Controller times, followed by yellow LED 10-times
MR 11 Right Blade Motor | The controller will “flash” the red LED 1- | LEDs x1
Controller times, followed by yellow LED 1-times
4.3 Program Update

431 Modifying the Node ID

1. Make sure the vehicle is power off and unplug the right wheel motor connector (left wheel motor stays plugged-

in).

2. Note: The initial CAN NODE ID are 26. 27 and 28. 29. but in our control system we define left traction controller
as 28 and 29. when you replace the left traction controller, you need to modify the CAN NODE ID. But when you
replace the right one, you do not need to modify the CAN NODE ID.

3. Press the power button to power on the vehicle.
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Power off Power on

4. Double click the "Curtis Integrated Toolkit" icon on the desktop. Write the new program in the open "Curtis
Integrated Toolkit".

X

@Urtis
Integraten

5. Click "Open project".
E Curtis Integrated Toolkit

—n

D=6 e

- <= New Project

- < Scan for Devices

#- Recent Projects

6. Find the project that you want to open.
7. Double click the project.
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8. When the project is open, the icons are grey.

n Curtis Integrated Toolkit - G20_CZ60R24X

lsd B ee

. ﬂ G20_CZ60R24X

'r-l o 55 <o

- B

- Status: [Not Connected PEAK System PCAN-USB 250K  Bus Load: |0.00%  Access Level: OEM - Factory

9. Thenclick “yes”.
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Mismatch!

4@ - b T volisls mise reut irom the deviont QREalt) boo
t
Sot sctid :L.M:.E:« s (G20 CTE0024K)1 ' Package and Flash

Ara you vare you weuld like to continue?

10. Click the green "Connect" icon.
[ Curtis integrated Tookit - G20 C2GOR24X - a X

11. Click the "Right" node and click the "Programmer".

Do-dE0e
. G20_CZ60R24X

-

12. Click open "Right Programmer > Application Setup" structure and you can see "CAN Interface"” and "CAN
Interface 2".
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B Right - Programmer

B EOr~

LA R LY
Project Menu: G20_CZG0R_Right L
Hame D « | MName Device Value Project Value Min Value Max Value
| @ i= Vehiole Setting |
@ IS System Moni tor
(1) Control Mode Selsct o
& Speed Mode Express
e Speed Mode
= Application Setup
- I Throttle
- i= Brake
|_aJ.f CAN Interface
@— CAN Interface 2
- ttery Setup
[#-i= Main Contactor
- 5= EM Brake Control
[ = Eaergenoy Reverse (HUE)
@;: Interlock Braking Help Text
- i Hydraslios 5
Al I | » ~
Filter
Y |
v

@ 0m - Factary

13. Double click the "CAN Interface" and you can see "CAN Node ID" on the right.
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3
Projeet Nenw G20_CTOOR_Ki ght 9 Application Setup \ CAN Interface \ CANepen Interlock
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B Meter Setwp Needed Faed Bate e®: X > =4
# I Vehicle Serting Fewrtheat Bate © @100 e *‘IN s !! 0 s A 2000 »z
- 3= Systes Neaitor RS =\ = S | =
. Ener gency Nessage R 16 18 0 554
(5 Control Nede Select o* B 01010 = [ Zwaa |Xom A b
@ 5B Sysed Node Brpress CAN T State | | ler [ | | | |
4 IE Speed Mede CA¥ Bode ID @ = = 26h |2 =k
S- 1= Mpliestion Setgp
# = Theottle

§-=

}- = A Taturfase

3~ = CAN Interface 2

- = Battery Setup

4 = Main Centactor

45 55 DI Brake Contral

-{’;- = Baergency Beverse (BB
Ll

<
Filter

Al
@ omt - Fastory

Original value is 26h

CANopen_Interlock_Enable CAN = 0x34B4:00, Node ID = 0x26

al state) in order for the interiock to be set

14. Modify the CAN Node ID device value from the original "26h" to "28h", then press "Enter" on your keyboard.

——

EHO e~

B3

Project Menu: G2O_CZ60R_Right 9 Application Setup \ CAN Interface \ CAN Node ID
Name [0 a] | Name _ Device Value  Proect Value Mo Value Max Value
%~ 4 Overvoltage Cutback CANopen Interlock © @ off 2 *.fo ¥ 0ff A On
% @ Motor Setup Needed Baud Rate o®h X1 ¥i- a4
@ i= Vehicle Setting Heartbest Eate © @100 as X 100 »s ¥ 0ns & 2000 sz
#- %= System Monitor T ‘v . =
Energency Me Ea 16 16 0 6554
) Control Mode Select 0 Euaee fete O|®|16 2 (X t6as ®0as x|6554 us
3 = Speed Mode Express (CAN T State L 127 i
= Spend Mode oY oo 12 o o NG * - =z =
== Application Setup
- DI Brake Control Help Text
- i= Energency Reverse (BI) '
« i ] » CAN Port1 CANOpen node id A
Filter
o di | % CAN_Node_ld CAN = 0x2000:01, Node ID = 0x26

© 0B - Factory

v
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15. Double click the "CAN Interface 2" and you can see "CAN Node ID" on the right.

& Right - Programmer

BT BOw» NN

Project Manu: G20_CZEOR_Right

Nee
% @ Overvoltage Cutback
5 @ Moter Setwp Needad
3 1= Vahiele Setting
#- = Systes Memitor

(2) Contral Mode Select
eed Node Express
d Mode
Application Setwp
T = Throttle
- IE Brake
3
7:

= CAN Interface
= CAN Interfere 2
$- = Battery Setwp
y = Main Contastor
#- = DI Brake Coatrol
+- = Bawrgescy Zeverse (800

Application Setup \ CAN Interface 2 \ CANopen Interleck

Narme _ Device Vake  Project Vakoe M Value  MaxVae
© @ ot v X off > Off =0

Beed Bate o®h Xh > =4
Mewrtbeat Rate .GIO‘Iw s ‘-}fmo » A!’Ou 'xAm s
‘-my‘l;uminru 3 'eAQ'm s '¥.i6 -; ‘!4077m zau -;
CA¥ WY State U e 1 B |

CA¥ ¥ode 10 0 ® 23 [Zlam = ‘= rm

Original value is 27h

opérational state) in order for the interfock to be set
CANopen_Interlock_Enable CAN = 0x34B4:00, Node ID = 0x26

16. Modify the CAN Node ID device value from original "27h" to "29h", then press "Enter" on your keyboard.

B Right - Progra

B HOww I

Froject Menu: G20_CZ6OR_Right
Name

(4 ‘¢~ Overvoltage Cutback
- -0~ Motor Setup Needed
ehicle Setting
@~ = Systes Monitor

() Control Mode Select

3 = Speed Mode Express
Speed Mode
Application Setup
Throttle
Brake
AN Interface
CAN Interface 2
attery Setup

Msin Contactor
B Brake Control
- i= Energency Reverse (BR)

< ]

Filter

Y

@ ome - Factory

Rev 5.0

: Application Setup | CAN Interface 2 \ CAN Node ID

Name Device Value Project Value Min Value Max Value
CANopen Interlock O|® ot ~ | Xloge ¥ off = 0n
Baud Rate o ®1 X1 |=|~1 =4
Heartbeat Rate |©| @ 100 as X 100 s (™ 0ms & 2000 ns
Energency Message Rate |© @16 ns |16 ns X 0ns A 6554 ns
CAN MIT State 1127 [ |
CAN Node ID o® X 2tk %1k & FFFFh
Help Text
CAN Port 2 CANOpen node id, for controllers with a second CAN port. N

CAN_2_Node_ld CAN = 0x2000:02, Node ID = 0x26
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17. Press the power button to power off the vehicle. When the vehicle power is completely off, plug in the right wheel
motor connector and then power on the vehicle. (NOTE: Every time you plug in or plug out this connector, make
sure the vehicle is power off.)

43.2 3-Update Program and OS

1. When power on reset, click the green "Connect" icon.
B Curtis Integrated Toolkit - G20_CZ60R24X

- T

Do5dfEe

. @ G20_CZ60R24X

. -.o- A Right

é»lm Left

2. Click "G20_CZz60R24X" and click "Package and Flash".

Rev 5.0
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4 Curtis Integrated Toolkit - G20 CZ60R24X

3. Check the "Device Version" and the "Project Version", then select what you want to update (OS and application

program).
B System - Package and Flash - o x

<

e Update Saha Forrered Bun St

Richt (Fode 0x26) Prisary 05 45.0.0/Vpdate Baquired |  F  |Presperstiond -
Kkt (Fode 026) Moplicatiom Packace & L) ooowisemeird | |
Left (bode 0x28) Primary (5 = | 4500 Update Regwired | F  [Freoperationad .
Left (Node 0x28) Applioation Package 0.0.0 Update Kequired |

4. Ifthis is the first time, choose to update "All Devices" and click "OK".

B System - Package and Flash

‘G

Fie Tioe fease Bus St
ALl Daviges i
Right (Noda Oux2E) Frimary 05 I Fraoparational =
Bight (Node 0x28) hpplicarisn Fuckuge o Raguired
Laft (Hade 0228) Prinary 05 date Reguired T |reperetiond =
Laft (Node 0x28) Mplication Puckage | Femte be Fashad: [

[Bight (Mode Ox26) Prinary 05
Ihighe (Neds Dx26) Application Puckags
[Left (Nede 0x28) Frimery OF
ILeft (Bode 0x28) Application Fackage

[Vpdute Davicus?
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5. When the status bar shows 100%, it indicates the update is complete.
B System - Package andt Flash

- o
)
Fle Type Package gt Fash Update Satun . Buo St
AL Davices B EEE
Right (¥ode 0x28) Primary 05 | =y 4601 M 4.6.0.0 Update Reguired B4 ‘:nf._,.;.aind
Nicht (Fode 028 Application Package | ¥ | L0100 M 0.0.0 Update Required
Laft (Node 0x28) Primary (S | 4601 M 4500 Update Beguired T Preperstiond
| »

Left (Nade 0:23) Application Package . 1.0.45

6. Power on to reset.

Rev 5.0
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4.3.3 Motor Self-learning

1. Lift the mower using a forklift and keep the wheels off the ground before the motor self-learning. This helps avoid
personal injury. Only after completing the self-learning procedures of two drive motors, you can remove the forklift.
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3. Click “G20_CZzZ60R24X" then Click “programmer”.

4. Find the path “Vehicle->Motor Automated commissioning test”, then click “Motor Automated commissioning

test”,you can see right information.
(B System - Programmer =]

BI HOww (L

Project Menu: Stikl CZR Vehicle 3 Vehicle \ Motor Automated Commizzioning Test | Automated Commiszzioning Test
Hame Name. Device Value Project Ve Mn Value Max Valse
5= Vahicle w O @ste - | Fstor >[5t x[start
Vehicle Information Right Wheel Swap Direction O @ ot ~| E|oee > off = on
Motor hutomsted Comnissioning Tesi |oft Wheel Swap Diraction O @on - | X |ogf E43 L

Throttle Setting
Vahicle Trouble Shosting
i eht (Mode 0x28)

- S Left (Hode 0x28)

Right Conmissioning State Step

Left Commissioning State Stop

5. Click the “+”, vehicle driving motor start the commissioning test, you just need to wait.
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51 BO = 2|7

awmn
Poejert Basn Seikd CZR valdala

B Wabiels | Bover Swtomstod Comiveimming Tast | dnamansd Cmaiviming fo
[ i ——— P e e i e i
= [ Tabials 1 = X g X i F
e B kial Ladmreatinn ikt Mol S Harwathon | = o | = nir X
T Meber dabmabell Commlanisning Tt Lol whesd Frap Burertion & o £ ol X oit X
¥ [ Pestils aating ey = 11 T
- E Webdale Toonble Shawting — + + £ +—4
o ke Dl Gui]} G i sming Fabs | | [
o B Ledw (Bede Ol
6. “Commissioning running” means the commissioning test is ongoing.
[ Bt nre 1
Y1 DO w= 33 |2
Fraput Bemms: Seik €8 Fobisla B 0 Febisla | Beter dmtensbed Gomissioming et | butomsted Somnisinning Tost
Fons e | Drte Vi P Ve T e i
& I malidle dndmuied Comeannimang Tori =] BTN 'flihp | X Fm E Sawi
& [ Wakicle Dnferastion Kiht Shaal Brap Bireation CEED - ol
% Mater dntmated Comd nioming P00 Loy Whaal Srag Birartion
& B Theevile Batting

40 i
=Rl BE1T [z o =5
R RS e | :
I Nighi (Reds Sadi) Rally Comigpioming Tramn | .
& E Laft Ubeds Samd}

7. “Commissioning completed” means the commissioning test is completed. the you can restart the mower.
5 : ,

BT @O w~ 3 I
Prajoot Bane Srikl €28 Yobioke Vahiole |\ Boter Matsated Comnloniming Tent | Metmarel Craninaloming Tonr
[ [me T Deee e Pt Vo e Ve M Ve
- 3 Veiale Metimatod Commd ani sning Toat Ae-nm ME 3 Xt =
& Yehisle Tudwaation e Bhaal Seup Brnition 2 @ = Fout
o Wt batomated Commlanioning Tom Lofy Whaol Svap Birestiom o
& 8 Theattle Setting !

> ol ES
S k3] | X o e
B Commlabioning 5t
W Ve Trwdle Shesting -t - et - - .|
= gt (ede %) Lol Commivnimming Seute
o ey Oheke O
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434 Reading Appropriate Device Value

1. Keep the acceleration lever in middle position, at the same time non-parking state.

2. Click “G20_CZ60R24X"then Click “programmer”.

B8 Curtis ntegrated Tookat - G20 _(260R24X o

LoHEee

-~ 8-

T
-4 -Loﬂ
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3. Click “Throttle Setting”, then click“+”.

B3 <

Frajort Renn Stikl CIX Vohicle Febiele \ Thoottde Setting | Theottle Aate Setting

Yoo [ Nome Do Ve  Poges Ve e Ve Ve Veke
- 2 s _ea- Rt 30 ot =
¥ = vaiale Idunative [Right Throttle Setting Statw & Setting |
- 2B Suter Metematod Comminsioning Tosd. [iots Thoorits Setting States 1 (e Sorting 1
5 E Thawtrle Setting f

g Theantle Muts Zetting
) Mt Thevttle Tetting Sratw
() el Thottle Sesting States
w2 Rigt Thettle
& B Lelt Theotnds
W VYehidle Trevhle Sheeting
W Nt (Sede o)
W= Left (Sede cu2e)

Display “Right Throttle Setting Successfully” and “Left Throttle Setting Successfully”, the value is successfully
read.

N e ]

BT BOw= 333 |~

o en
Frojory Bass 10k CIE Vkisds #  Wehlale i Theetils Seitkng | Throtils bube Setting
[ [ o Vs Pt Ve [T [reegrey.
- 3 Tkl Theuttle dats Folting a = I
i E Taldade Talernatiom Bkt Thewtnle Tatuing Tiates

e T Bever bnpemstnd Comaiusioming Tovt
- 1l Theeanks Berting
| L) Throttle dnts Setting

00 Bight Threanls fatning Statms

x ol
Fleetids Fultang Faroensl

Laifn Thrannls Torning Tranws Ll Tl etle Danbing Snereraifally

o ‘
— () Ladn flestals Sstning Pretm
| o s Theeanls
| &= Ladn Thewanks
- Tabdalls Troabls Sanieg
B Mgk eds D)
W Ll Meds Da28)

4.3.5 SN Code Entry
1.

Click “G20_CZ60R24X"then Click “programmer”.
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2. Find the path “Vehicle->Vehicle Serial Number”, then click” Vehicle Serial Number” , in the right page you can

enter the SN number.
a

h‘;

Home Fle Edit View Took Hep T ————
B HOw ’

AR we
wan

L Vehicle \ Vehicle Information \ Vehicle Serial Number \ Manufacture Nusber

Name Device Value Project Value Mn Value Max Valve

T © © - % imn =6 & n
Production Year O ®z P 3] >o = 255
Production Month e® X2 > 12
Production Day @ Te > 365
Production Serial Nusber [SHCH =1 > A& 9999999

ouble Shooting
#- 3= Right (Node 0x26)
#- = Left (Node 0x28)

3. Find the path “Vehicle->Vehicle Model Number”, then click” Vehicle Model Number” ,in the right page you can
select the Vehicle Model Number you need.

ogrammer o

!

Mo Ve Max Vakon
X A0 & IATCA

4.4 Electrical Components

441 Switches
Switches either open a circuit to stop current flow or close and allow current to flow through.

e A normally open (NO) switch prevents current flow until the switch is actuated, completing the circuit, and
allowing current to flow through it. An example is a light switch - the lights are off until the switch is actuated,
and the lights go on.

e A normally closed (NC) switch allows current to flow until the switch is actuated, breaking the circuit, and
stopping current flow through it.

The switches are selected with reference to their nominal current (the contacts must be of sufficient size to carry
the required current), rated voltage and type of actuation (pressure switches, traction, rotation, momentary contact
or microswitches).

NOTE:

Before doing an electrical test, make sure that the connections to the switches are stable and that the switch is
actuated correctly (Safety switches may need adjustment in order to be actuated correctly).

IMPORTANT:

During the checking process, remove the switches from their respective circuits, unplugging the connectors. If the
cables are left in place, the machine components or the meters can be damaged.
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Normally Open Switch Test

To test a normally closed switch NC

Connect the Ohmmeter between the switch terminals.

- The meter should indicate an open circuit (infinite resistance «<o»). | I o i \
op

Activate the switch.

- The Ohmmeter should indicate a closed circuit (zero resistance «0»). This indicates NO

the switch is operating properly.

- Variation from test results described above indicates a defective switch.

!

The diagrams show the connections of the electrical components in different situations.

NOTE:
The continuous line indicates the electrical continuity of the circuit. All switches are shown from the rear.
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PTO SWITCH

b6 %

©®
7
@

DELTA
.

CIRCUITS SHOWN WITH THE KNOB IN THE UP POSITION

21282 0)F

B

CIRCUITS SHOWN WITH THE KNOB IN THE DOWN POSITION

PARK SWITCH

1 I

ELECTROMAGNETIC BRAKE ON

| ¢

i

—

ELECTROMAGNETIC BRAKE OFF

1

SEAT SWITCH

1 H[ T |

OPERATOR NOT SEATED

— | |

OPERATOR SEATED

1 2 = T

POWER OFF

POWER ON
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4.4.2 Display Screen

The function of the digital display, located on the control panel, is to provide electrical system information to the
operator. It gives detailed information in the form of pattern, codes and number.

11:45am

11:45am ((‘)) 11:45am

A

EL80% N 80%

o] A . CUTTING

18 19 20
# Name Function
1 ®) 4G GPS Signal
2 =5 . . .
Security feature is active.

U y
3 a Screen-lock. The touch screen‘s function is disabled.
4 11:45 AM Time
5

Q User presence needed to operate product.

6 -\ Warning light is on.
7 = LED Light is on.
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8 @) The parking brake is engaged.
9 Increase blade speed. Each time you touch the screen button, the blade
@ speed will raise a level. When the speed reaches the hightest level, the
touch button can't adjust any more.
10 @ Blade speed
11 Decrease blade speed. Each time you touch the screen button, the blade speed
v will reduce a level. When the speed reaches the lowest level, the touch button
can't adjust any more.
12 Increase driving speed. Each time you touch the screen button, the drive speed
@ will raise a level. When the speed reaches the hightest level, the touch button
can't adjust any more.
13 @ Driving speed
14 Decrease driving speed. Each time you touch the screen button, the
@ drive speed will reduce a level. When the speed reaches the lowest level,
the touch button can't adjust any more.
15 Battery percentage. When it equals to 5% or less, stop work and charge the
0,
80% battery as soon as possible.
16 Energy use | Energy use state
17
ETO button. Touch to control the attachment power.
18
& Low traction control button. Touch to change to low traction control mode.
19 A Error warning. Touch to check the error code and content.
20 CUTTING Cutting session. Touch to turn to the cutting session page.
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4.5

Rev 5.0

© o N g kwwDdNPRE

R v e =
Noobk~wdkE O

Electrical Wiring Diagram

Front ETO socket

Blade motor-left
Accelerator potentiometer-left
Fuse Box

Light, left body

USB charging socket
Wheel drive motor-left
Fast charging socket
Slave controller

Tail light

Light, right body

3-in-1 blade controller
Light, ROPS

Light, front frame

Main circuit fuse

Front ETO loop contactor
Attachment circuit fuse

23 2425 26 27

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.

Main circuit relay

Rear ETO loop contactor
Slave controller

Attachment circuit fuse

Wheel drive motor-right

GPS module

PTO switch (blade on/off)

PBS (power on/off)

Digital display

Blade motor-right

Accelerator potentio meter-right
Park switch-right

Service switch-contact breaker
Blade motor-middle

Battery pack

Seat switch

Rear ETO socket
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5.

Deck

The deck is the part of the vehicle that carries out mowing work, which comprises the blade, the blade motor and
the welded body of the deck. When removing the blade and the blade motor, simply hoist the front section of the

machine.

IMPORTANT:

Before removal and installation of the following parts specific to the deck, make sure the key switch of the vehicle

is turned off, and, if necessary, turn off the main power supply.

5.1

Rev 5.0

Blade

pwWDNPRE

17ft-lbs (23Nm)

Fig. 1

Blade motor

Blade holder

Spacer

Discharge blade (mulching blade)

M18ft-lbs (160Nm)

© No»

Blade washer

Bolt M16*80

Spring washer 10

Hexagon flange bolt, M10*35
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Removal:

1. Using a hoisting tool, hoist the front end of the deck to a certain angle.

2. With protective gloves on, block and secure the end of the blade (4) with wooden block, and loosen the bolt (6)
with a 24 mm socket by rotating counterclockwise.

3. Remove the bolt (6), blade washer (5), blade (4), spacer (3), and blade holder (2) in order.

Installation:

1. Putthe blade washer (5), blade (4), spacer (3) and blade holder (2) on the bolt (6) in the order shown in the Fig.
1 and manually screw the bolt (6) into the threaded hole of the motor central shaft.

2. With protective gloves on, snap the end of the blade (4) with a wooden block and tighten the bolt (6) with a 24
mm socket by rotating clockwise, with a fastening torque of 114-118 Ft-lb (155-160 Nm).

3. Gently rotate the blade by hand and make sure there is no conflict between the three blades, no conflict between
the blades and the deck housing, such that the blades can rotate freely and smoothly.

NOTE:

- The removal and the installation steps for the three blades are the same.

-D

ischarge blade and mulching blade installation method and procedure are the same.

- Frequently inspect the wear of the blades. Replace in time if a blade is overworn, otherwise it will affect the
dynamic balance of the working motor and lead to earlier damage of the blade motor.

5.2 Blade Motor
(&)
Fig. 2

9. Blade power cord tail clip 11. Motor end tail clip

10. Fastening nut
Removal:
1. Make sure that the Key switch is OFF and turn off the vehicle power supply if necessary.
2. Rotate the fastening nut (10) counterclockwise and make sure the blade power cord tail clip (9) and motor end

tail clip are separated.

3. Disconnect the three motor harness connections in the sequence: left, middle and right.
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Refer to Fig. 1, using a hoisting tool, hoist the front end of the deck to a certain angle.

Remove the blade (see 4.1 for detailed steps).

Use a 13 mm socket wrench to loosen the bolt (8) by rotating counterclockwise.

Remove the bolt (8) and the spring washer (7) altogether. Each motor is fixed with six sets of such bolts.
After removing the six sets of bolts (7, 8) for individual motor, remove the blade motor (1) from the deck.

© N g

Installation:

1. Put the blade motor (1) into the mounting hole of the deck housing. Rotate the motor until the motor mounting
hole aligns with the deck mounting hole.

2.  Slip the spring washer (7) onto the bolt (8) in order. Apply thread locker on the end of the thread and manually
screw the bolt clockwise into the motor mounting threaded hole. Each motor is fixed by six sets of such bolts.

3. Tighten the bolt (8) clockwise with a 13 mm socket wrench to a tightening torque of 17 Ft-Ib (23 Nm). Motor
installation is complete.

4. Reversing the steps of motor removal, plug the blade power cord tail clip (9) and motor end tail clip (11) against
each other respectively and fasten with the fastening nut (10) as shown in Fig. 2.

NOTE:

- The removal and installation steps for the three blade motors are the same.
- Before removing the harness of the blade controller, turn off the main power supply of the vehicle.

- When installing the blade motor harness, make sure position of each motor (left, middle, right) corresponds with
the blade power cord (left, middle, right). Do not reverse the correspondence.

5.3 Setting Anti-scalp Wheels (if equipped)

The anti-scalp wheels are an anti-scalp feature of the deck and not a design to support the weight of the cutting

1. Park the mower on a level surface and set the parking brake.

2. Check tire pressure, adjust if necessary. See tire side wall for proper tire pressures.
3. Make sure the deck is level side-to-side and properly pitched.

4. Raise the cutting deck to the desired height setting.

5. Check the wheels for contact or excessive clearance with the surface below.

NOTE:

The anti-scalp wheels should have between 1/4” (6.25 mm) and 1/2” (12.7 mm) clearance above the ground.
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Fig. 3

12. Long bolt 15. Spacer
13. Long sleeve 16. Nut M12
14. Anti-scalp wheel

Removal:

1. Use two 18 mm sockets wrenches to loosen the bolts (12) and nuts (16).
2. Pull out the bolts (12), anti-scalp wheel (14), long sleeve (13), and spacer (15) from the deck welding.

Installation:

1. Install the sleeve (13) into the inner hole of the anti-scalp wheel (14) and put them into the installation gap for
deck welding with the mounting holes aligned.

2. Insert the bolt (12) through the mounting holes of deck welding and long sleeve (13) in sequence, then place
the spacer (15), continue insert the bolt (12) through the spacer (15), then tighten the nut (16).

3. These anti-scalp wheels are designed to minimize scalping when mowing on rough, uneven terrain. After setting
the cutting height, adjust the anti-scalp wheels (A) so they extend below the deck but do not contact the ground.
They should always be at least 1/4" to 3/4" (0.6cm to 1.9cm) below the deck (B). With the mower sitting on a
flat level surface, the wheel position can be adjusted up or down as needed from 3/4" to 2-1/4" (1.9cm to 5.7cm)
from the anti-scalp wheels (A) to the ground.
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Fig. 4

4. For cutting height over 3.5 inches (90mm) use the bottom hole. The anti-scalp wheels will be effective against
scalping.

—20in
—2.75in
3.5in

Fig. 5
5. Select a hole so that the wheel is positioned to the corresponding height-of-cut desired.
6. Use two 18 mm wrenches to tighten the bolt (12) and nut (16) to a tightening torque of 70Ft-Ib (95 Nm) until the
two mounting plates of deck welding tightly clamp the spacer (15) and the sleeve (13). At this point, the anti-
scalp wheel (14) can rotate freely, while the spacer (15) and the sleeve (13) cannot.
Repeat the adjustment on the other anti-scalp wheels.
8. The installation is complete.

~

NOTE:
- The removal and installation steps for the anti-scalp wheels in three positions are the same.

- The installation direction for the bolts of the anti-scalp wheels in three positions is shown in the figure. The nuts
(16) on both sides are located inside of the deck. No special requirement for the middle position wheel.

- Upon installation, check if the anti-scalp wheels can rotate freely and smoothly.
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5.4 Deck Height Adjustment

CAUTION:

Rotating blade is very dangerous. Before adjusting the deck height, make sure the vehicle KEY switch is OFF and
turn off the power supply if necessary. When grabbing the blade or working around the blade, the operator usually
needs to wear protective gloves to prevent cutting injury.

NOTE:

During the deck height adjustment, anti-scalp wheels must have clearance above the ground.

Drive the machine to a level ground and turn off the power source.

Check if the left and right tire pressures are correct and make sure they are the same.

Using the pedal spool, adjust the deck height to the transport position.

Put the deck height limit pin (21) in the 3-inch limit hole as shown in Fig. 8 below.

Make sure the blades are positioned as shown in Fig. 6.

Use a ruler or a level meter (Fig. 7) to measure the clearance gaps between the tips of three blades and the
ground. The blade tip clearance should be 76 mm (%3 mm) above the ground.

o0k wbNE

If the clearance is off the standard, adjust the blade tip height; if the clearance is correct, adjust the front and rear
heights of the blades.

Fig. 7
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5.41 Blade Tip Height Adjustment

1. Usean 18 mm open-end wrench to loosen the fastening nut (19) at the lower end of the height adjustment lever.

2. Rotate the adjusting screw (18): clockwise to raise and counterclockwise to lower, the blade height. Adjust the
blade tip clearance above the ground within the range of 76 mm (£3 mm).

3. When the blade position reaches the required height, tighten the fastening nut (19) to a tightening torque of 22-
26 Ft-Ib (30-35 Nm).

Fig. 8

17. Height adjustment lever pedal shaft 20. Tie rod
18. Adjusting screw 21. Lock lever
19. Fastening nut

5.4.2 Blade Tilt Adjustment

Put the deck height at 3 inches (76 mm).

Lift the discharge chute and adjust the right blade orientation to the front and rear of the vehicle.

Measure the clearance of the front end of the right blade to the ground.

Rotate the blade by 180° and measure the rear end of blade tip clearance to the ground.

Rotate the adjusting screw to make sure that the height of the blade tip at rear is higher than that of at front,
with a 3-6 mm height gap.

6. Repeat the steps above to adjust the heights of middle and left blades.

a LD E
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6. Operation Components

6.1 Steering Control Lever

) N

Fig.1
1. Rubber dust cover 4. Disc spring
2. Screw M6*25 5.  Steering control lever
3. Pressing plate 6. Bolt M10*25

1. Loosen the screw M6*25 (2) on the pressing plate (3) to release the rubber dust cover (1).

2. Place the steering control lever handle (5) onto the steering control lever and align with the two holes on the
mounting plate. The steering control lever has two sets of mounting holes located up and down providing two
modes: upper and lower. Install the levers in either mode as needed.

3. Slip the bolt (6) through the mounting holes of the disc spring (4) and the steering control lever (5) and tighten
via the inner threads on the steering control lever to a tightening torque of 27.3-55.4 Ft-Ib (37-75 Nm).
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6.2 Operation Enclosure and Switch Panel

6.2.1 Switch Panel

Fig.1
7. Bolt M6*20 10. Key switch (BPS)
8. Control panel 11. Display screen

9. PTO switch

1. Use a T30 hexagonal Torx wrench to remove the four bolts M6*20 (7) shown in the Fig. 1.

2. The harness now connects to the switches and display screen on the control panel (8). Open the control panel
carefully and do not drag or pull the harness to prevent damage to the switches and display screen.
Disconnect the connections behind the PTO switch (9), key switch (10) and display screen (11).

4. Press the click fastener on control panel with both hands.

w
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NOTE:

During the removal of the display screen (11), insert the screwdrivers from the A/B locations on two sides and
apply pressure on the click fastener, and remove the display screen (11) from the control panel (8).

6.2.2 Operation enclosure

Fig.3
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12. Left enclosure 17. Controller upper cover
13. Rubber dust cover (left) 18. Protective cover

14. Left panel 19. Right panel

15. Charging port cover 20. Right enclosure

16. Rear cover 21. Rear plate, CARGO

NOTE:

Installation of the vehicle plastic parts must be in correct sequence.
Removal:
Remove the plastic cover using the steps below.

1. Remove the left and right handles and rubber dust covers (1) and (13), see 5.1 for detailed steps.
2. Use a T30 plum hexagonal wrench to remove the six bolts (7) on the Rear plate, CARGO (21).

Fig. 4

3. Use a T30 plum hexagonal wrench to remove the four bolts (7) on the Controller upper cover (17).

Fig. 5
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4. Remove the connector of the rearlight (22).
5. Use a T30 hexagon Torx wrench to remove the five bolts (7) on the rear cover (16)

22

Fig. 6

22. Rearlight

6. Remove the rear cover (16) and the controller upper cover (17).
7. Remove the three bolts on the protective cover (18) as shown in the Fig.7 below.

Fig. 7

8. Remove the protective cover (18).
9. Disconnect the C+ / C cable connectors, controller connector, as well as earth wire connector.
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10.

Remove the two bolts (7) on the left panel (14). Open the left panel carefully and do not drag or pull the harness
S0 as to prevent damage to the USB connector or left LED light connector.

11. Disconnect the USB and left LED light plugs.

12. Remove the left panel (14).

13. Remove the remaining three bolts on the left enclosure.

14. Remove the left enclosure (12).

15. Remove the right panel (19) from the right enclosure (20), see 5.2.1 for detailed steps.
16. Remove the remaining three bolts on the right enclosure (20).

17. Disconnect the GPS plugs so as to prevent damage to the GPS cord.

18. Remove the right enclosure.

6.3 Potentiometer

NOTE:

All electrical switch controllers as well as operation controls and battery pack are located inside the plastic covers.
Therefore, replacement and maintenance with regard to electrical control components require removing the plastic
covers (see 5.2.2 for detailed steps).

24 25 26 27 28
Fig. 9
24. hexalobular socket screw M6*20 27. Set screw
25. Potentiometer mounting plate 28. Potentiometer
26. Shaft
Removal:
1. Potentiometer is installed inside the left and right enclosures. Removal and installation of the potentiometer

require completely removing the left and right enclosures, see 5.2.2 for detailed steps.

Use a T30 hexagon Torx wrench to remove the two screws (24) by rotating counterclockwise.

Use a 3 mm hexagon wrench to remove the set screws (27) by rotating counterclockwise (The set screws are
applied with thread locker. If it is difficult to remove, heat with a heater gun).
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4. Disconnect the potentiometer harness connection and remove the potentiometer mounting plate (25) together
with the potentiometer (28) from the shaft (26).

6.4 Potentiometer voltage adjustment

Fig. 10
29. Forward adjusting rod 30. Rearward adjusting rod
6.4.1 Potentiometer voltage measurement

1. Power on the vehicle and make sure the control levers are in the neutral position and at open state.
2.  Remove the sems bolt (31) and open the maintenance cover plate (32) on the left and right sides.

32 AN
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31. Sems bolt M8*30

Fig. 11

32. Maintenance cover plate

3. Connect the handheld encoder to the left and right rear wheel drive commissioning interface on the controller
harness respectively. Measure the voltages of the left and right steering control levers at the neutral, foremost
and rearmost positions respectively. Compare the measured value to the standard value to check if it deviates
or not. The correspondence between the steering control lever positions and standard voltage value ranges are

given below:

T: Appropriate device value read by accelerator at initial installation.

Steering control
lever position

Forward position

Neutral position

Rearward position

Voltage standard
range

(T+2)%~(T+46)%

(T-1)%~ (T+2)%

(T-25)%~(T-1)%

4. If the measured voltage value deviates from the set voltage value, take the steps below to adjust.

6.4.2 Potentiometer voltage adjustment

Neutral position adjustment:

29. Forward adjusting rod
30. Rearward adjusting rod

Foreward adjustment:

33. Spacing nut
34. Tightening nut

1. Make sure the end face of the spacing nut (33) in front of the operation mount is aligned with that of the forward

adjusting rod (29) (if aligned, no need to adjust. Spacing nut (33) should be applied with thread locker).

2. Loosen the tightening nut (34) with a 13 mm open-ended wrench and rotate the forward adjusting rod (29)
counterclockwise with a 6 mm Allen key to adjust the end face position of the spacing nut (33).
3. Push the steering control lever forward until the end face of the spacing nut (33) is reached and cannot be pushed

further forward.

Rev 5.0

67



Optimus Z Service Manual

4. Read the current voltage with a handheld encoder and see if it falls within the standard range of the foremost

position. If the value is too small (too big), continue to rotate the forward adjusting rod (29) so that the end face
of the spacing nut (33) moves forward (backward), until the voltage is within the standard range.

Rearward adjustment:

1. Make sure the end face of the spacing nut (33) at the rear end of the operation mount is aligned with that of the
rearward adjusting rod (30) (if aligned, no need to adjust. Spacing nut (33) should be applied with thread locker).

2. Loosen the tightening nut (34) with a 13 mm open-ended wrench and rotate the rearward adjusting rod (30)
counterclockwise with a 6 mm Allen key to adjust the end face position of the spacing nut (33).

3. Push the steering control lever rearward until the end face of the spacing nut (33) is reached and cannot be
pushed further rearward.

4. Read the current voltage with a handheld encoder and see if it falls within the standard range of the rearmost
position. If the value is too small (too big), continue to rotate the rearward adjusting rod (30) so that the end face
of the spacing nut (33) moves forward (backward), until the voltage is within the standard range.

5. One set of forward adjusting rod (29), rearward adjusting rod (30), tightening nut (34), and spacing nut (33) are
installed in the front and at the rear of the operation mount, forming the foremost and rearmost spacing
mechanics of the steering control lever.

NOTE:

- The adjustment methods for the potentiometers on both sides are exactly the same.

- Potentiometer value of the control enclosures on both sides must be adjusted independently. Because the power

must be on during potentiometer voltage adjustment, when adjusting the potentiometer value on one side, you
must ensure that the control lever on the other side is in the neutral open position (make sure that the lever
touches the station switch). For safety purpose, the rear (drive) wheels of the vehicle can be hoisted off the

ground, if necessary.

6.5

Damper

35

Fig. 13

35. Damper
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Removal:

1. Remove the operation enclosure on the side where the damper (35) is located (see 5.2.2 for detailed steps).

2. Use a T40 hexagon Torx wrench to completely loosen the fixing rods at the front and rear ends of the damper
(35).

3.  Remove the damper (35).

NOTE:
- The steps for removal and installation of dampers (35) on two sides are the same.

- After installing the damper (35), move the control lever back and forth to feel if the damping force is abnormal.
Install the operation enclosure in place, if there is no abnormality.
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7. Seat

7.1 Seat

Fig.1

1. Handle ball 3. Seat switch
2. Seat nut

Removal:
1. Pull out the handle ball (1) upward.
2. Hold the upper part of the seat back with hands, turn it forward and disconnect the seat bottom switch (4)

connector.
Use a 13 mm socket wrench to loosen four seat nuts (3) and remove the plain washers (2).
4. Remove the seat from the seat pan.

w

Installation:

1. Putthe seat on the seat pan and roll it forward together with the seat pan.

2. Intall the plain washers (2) and tighten these four seat nuts (3) with a 13 mm socket wrench. The tightening
torque is 17 Ft-Ib (23 Nm).

3. Connect the seat bottom switch (4) connector and lay the seat flat.
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8. Controllers

8.1 Controller covers

1. Use a T30 hexagon Torx wrench to loosen and remove all six bolts (2).
2. Remove the rear plate (1).

Fig. 1

1. Rear plate (CARGO) 2. Bolt M6*20

3. Dismantle the rear cover (3).

Fig. 2

3. Rear cover
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6 6 4
Fig. 3
4. Transparent protective cover 6. Bolt M8*16
5. Bolt M8*30

4. Open the rear cover (3) and you can see the transparent protective cover (4) is installed on the aluminium plate.
Remove the bolt M8*30 (5) and two bolts M8*16 (6).

6. Remove the transparent protective cover (4).

o

Now, you can maintain the electrical parts or replace the electrical components.
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8.2

Blade controller and drive controller

14 15 131712 16

11

10

Fig.4
7. Drive controller (slave) 12. Relay (120 A)- front ETO
8. Nylon cord clip 13. Fuse (225A)
9. Blade controller 14. Relay (300 A)
10. Nylon cord clip 15. Fuse (250A)
11. Drive controller (master) 16. Relay (120 A)- rear ETO

17. Fuse (200A)-slave

Removal and Installation of Blade Controller:

1.

w

Use an 8 mm socket wrench to remove the bolts fixing the U, V and W three-phase wires of the blade motor
mounted on the blade controller (9).

Separate the blade motor three-phase wires from the motor controller. There are three such three-phase wires
corresponding with the three blade motors respectively. When installing the blade motor three-phase wires, note
that each location must be installed on the corresponding blade controller and that U, V and W three-phase
wires must completely correspond with the U, V and W marks on the corresponding blade controller. They
should not be connected reversely or incorrectly.

Remove the B+/B- on the bronze plate of the blade controller (9).

Disconnect the signal connector and you can see that the controller is mounted to the aluminium plate with only
four hexagon bolts.

Loosen the bolts.

Remove the blade controller (9).
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NOTE:

Before the blade controller is installed onto the aluminium plate, it is applied with a layer of thermal grease at the
bottom. After replacement or repair, during the installation, the thermal grease needs to be reapplied.

1. Thermal grease type LOCTITE TG 100 or type GD900-SY7 (ERP: R0211808-00).
2. Usually, one controller needs one small tube (ERP: R0211808-00) thermal grease.

Removal and Installation of Drive Controller:

1. Use a 10 mm socket wrench to remove the bolts fixing the U, V and W three-phase wires of the drive controllers
(7, 11).

2. Separate the drive motor three-phase wires from the drive controller. Two in total, corresponding with left and
right drive motors respectively. Installation of drive motor three-phase wires has designated directions. Drive
motor on the left side must be installed on the left drive controller and the U, V and W three-phase wires must
completely correspond with the U, V and W marks on the corresponding drive controller. They should not be
connected reversely or incorrectly.

NOTE:
Before the drive controller is installed onto the aluminium plate, it is applied with a layer of thermal grease at the
bottom. After replacement or repair, during the installation, the thermal grease needs to be reapplied.

1. Thermal grease type LOCTITE TG 100 or type GD900-SY7 (ERP: R0211808-00).
2. Usually, one controller needs one small tube (ERP: R0211808-00) thermal grease.

8.3 Relay

Removal:

1. Remove the bronze plate on the relays (12, 14, 16). Use 7 mm socket wrench for the relay (12, 16) and 13 mm
socket for the relay (14).

2. Pull out plugs on the relays (12, 14, 16).

3. Use a T25 hexagon wrench to remove the bolt mounting the replays (12, 14, 16) onto the aluminium plate.

8.4 Fuse

1. Use a 13 mm socket wrench to remove the bronze plate on the fuses (13, 15).
2. Fuses (13, 15) can be removed altogether for replacement.

NOTE:

Before the removal and installation, plugging of any harness on the controller parts, as well as the replacement of
components, make sure the vehicle battery pack connection to power source is disconnected to prevent electrical
shock hazard.

8.5 U/V/W Three-phase Line

1. To connect the blade controller motors, refer to the number markings for the U/V/W three-phase cables. See
Fig. 5 for detalils.
2. As shown in the image, position the sockets so that B+ is facing upwards and B- is facing downwards.
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3. Connect the U/V/W three-phase cables for the left, centre and right blade controllers to the left, centre, and
right U/V/W sockets respectively.

W cable V cable U cable

Fig.5
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9. Front and Rear wheels, Drive Motor

9.1 Front and Rear Wheels

2 55.4ft-lbs(75Nm)

o
Lo
T

@
4

Fig. 1
1. Fastening bolt 7. Shaft seal
2. Rear wheel 8. Front fork welding
3. Dustcap 9. Front wheel assembly
4. Nut M20 10. Front wheel
5. Blade washer 11. Bolt M12*240
6. Tapered roller bearing 12. Nut M12
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Removal of Front Wheel:

1. Using a hoisting tool, hoist the front end of the chassis to a certain angle.
2. Loosen and remove the bolt (11) and nut (12) with two 18 mm socket or wrench.
3.  Remove the front wheel assembly (9).

Removal of Front Fork:

1. Pryopen the dust cap (3) with a screwdriver.

2. Loosen the nut (4) with a 30 mm socket wrench by rotating counterclockwise and remove the nut (4), three
blade washers (5), and the inner ring of the upper side bearing (6).

3. Remove the front fork (8), shaft seal (7) and the inner ring of the lower side bearing (6) altogether.

Removal of Rear Wheel:

1. Using a hoisting tool, hoist the rear end of the machine to let the rear wheels off the ground.
2. Remove the four fastening bolts (1) of the rear wheels with a 21 mm socket wrench.
3.  Remove the wheels (2).

NOTE:

Tightening torques for the bolts: fastening bolt (1) is 73.8 Ft-Ib (100 Nm); the bolt (4) is 55.4 Ft-Ib (75 Nm), and the
bolt (11) is 14.8 Ft-Ib (20 Nm).
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911 Rear Wheels (Michelin Tweels)

>
21. Bolt M12*50 23. Spacer washer
22. Flange plate 24. Michelin Tweel

Removal of Rear Wheel:

1. Using a hoisting tool, hoist the rear end of the machine to let the rear wheels off the ground.

2.  Remove the four fastening bolts (21) of the rear wheels with a 21 mm socket wrench.
3. Remove flange plate (22) and spacer washer (23).
4. Remove the tweels (24).

NOTE:

Tightening torques for the bolts: fastening bolt (21) is 73.8 Ft-Ib (100 Nm).
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9.2 Drive motor

IMPORTANT:
Before removing the drive motor, disconnect the battery pack power supply and remove the rear wheels.

Fig.2

13. Rear cover part 15. Rubber bumper
14. Mounting plate

Removal:

1. Remove the two rear wheels (left and right), see 8.1 for detailed steps.

2. Extend the drive gearbox harness from the aluminum plate to the lower side of the chassis. Because there is
not enough space from the rear, in order to make it easier to plug and unplug the harness, remove the rear
cover part (13), mounting plate (14) and rubber bumper (15) of the components at the rear.
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16. Nylon wire clip 18. Thermal sensor plug
17. Control signal plug

3.  Remove the three-phase wire connectors of the drive motor (located inside the transparent protective cover,
see 7.2 for detailed steps).

4. Use a5 mm hexagon wrench remove the nylon wire clips (16) on left and right sides.

5. Disconnect the control signal harness plug (17) and the thermal sensor plug (18) of the drive gearbox from the
main harness.

6. Pull out the left and right drive gearbox harnesses from the harness through hole (A/B) at the bottom of the
chassis.

19

Fig. 4

19.Bolt M10*40

7. Remove the six bolts M10*40 (19) on the drive gearbox. Use 16 mm socket wrench to remove the top two bolts
are installed onto the welding nut of the chassis directly. Use a wrench to secure the tightening nuts to remove
the remaining four bolts.

9.3 Electromagnetic brake release
When the vehicle is power off (or cannot power on), the motor gearbox is under braking state and the brake cannot

be released by turning on the power. If the vehicle needs to be moved or towed, the brake needs to be
disconnected. Under such circumstance, you need to manually release the part for a mechanical brake release.
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20

Fig. 5

20. Brake release lever

1. From the rear side of the vehicle, reach the brake release lever and toggle it to the dead centre position and
the lever do not rotate further. The brake is now released and the tire on the lever side can move when pushed.
2. Repeat the steps above to release the motor brake on the other side.
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10. Battery Pack

Battery pack is the vehicle power output device, providing the vehicle with electrical power. The battery pack of this
vehicle is located under the seat. Removal and installation of the battery pack requires using hoisting equipment,
therefore, you need to disassemble all the covers on top of the battery pack.

Fig. 1

1. Rear cover 3. Steering control lever
2. Enclosure assembly 4. Seat assembly

Remove the rear cover (1).

Remove the steering control lever (3), see 5.1 for detailed steps.
Remove the enclosure assembly (2), see 5.2.2 for detailed steps.
Remove the seat assembly (4), see 6.1 for detailed steps.

e
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Fig.2

5. Rear mounting plate 7. Battery pack harness connector
6. Controller harness

5. Remove the rear mounting plate (5). This enables disconnection of the battery pack C+/C- connectors.
6. Disconnect the battery pack connections of the vehicle power supply connector, C+/C- connectors as well as
signal wire. Five connectors (7) in total.
7. Remove the bronze plate and connectors on the controller, relay, and fuse, see 7.2, 7.3, 7.4 for detailed steps.
8 9 10

o
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Fig. 3

8. Charging mount 10. Controller mounting plate
9. Seat rear cover

8. After removing the controller harnesses, use a 13 mm socket wrench to remove the right mount plate (10) and
the charging mount (8).

9. Remove the four bolts on the seat rear cover (9).

10. Remove the electrical components and aluminium plate altogether.
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Fig. 4
11. Front cover part 14. Left steering control plate
12. Right steering control plate 15. Left connecting bracket
13. Right connecting bracket 16. Seat pan

11. Dismantle the metal parts of the battery pack in the following order: first step, remove the left and right steering
control plates (12, 14); second step, remove the seat pan (16); then remove the front cover part (11); lastly
remove the left and right connecting brackets (13, 15).

Fixing plate

Fixing plate

Fig. 5

12. Battery pack is mounted on the chassis welding with ten M8*30 bolts in three areas (A, B and C). Use a 13 mm
socket wrench to remove these bolts.
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Hoist up the machine using wire ropes to hoist the fixing supports on the left and right of the battery pack.

NOTE:
- Non-professional or untrained personnel do not dismantle the battery pack.

- Professional safe hoisting tool must be used for the removal of the battery pack.
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1. GPS
Fig. 1
1. ST4*16-F 4. Nut M6
2. Bolt M6*25 5. GPS
3. GPS mount
Removal:
1. GPS s installed inside the right enclosure, remove the operation enclosure, see 5.2.2 for detailed steps.

o wn

Before completely removing the right enclosure, disconnect the GPS connector.
Use a T20 hexagon wrench to remove the four bolts (1) fixing the GPS mount (3).
Remove the GPS mount (3).

Remove the four bolts (2) on the GPS (5).
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12. Special Tools
Order special tools from your Distributor. Some tools may also be available from a local supplier.

12.1 Multimeter

The multimeter can test electrical components and circuits for current, resistance or voltage.

NOTE:

Greenworks recommends the use of a DIGITAL Volt-Ohm-Amp multimeter when testing electrical circuits. The high
impedance (internal resistance) of a digital meter in the voltage mode will make sure that excess current is not
allowed through the meter. This excess current can cause damage to circuits not designed to carry it.

Prevent Connector Pin Damage by Fluke Test Lead. Remove pin retainer Put test lead on pin and measure. Or
use 1mm needle test probe.

Tools Photo

Fluke Test Lead

\\
1mm needle test probe —
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12.2

Special tools

Tools

Cable to Flash Program

Host Computer Program

Remarks

16-Pin Adaptor

N/A

ERP: R0203075-00

CAN Interface

According to the purpose
of each model

ERP: R0203845-00

Download from
PEAKCAN website

(Type, GD900-SY7)

Debugging Harness N/A ERP: R0206840-00
ERP: R0211808-00
Thermal Grease Note: make sure thermal
N/A grease is still within shelf

life — 2 years from
packing.
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13. Specifications (torque specs)

13.1 Torque specifications

Torque Specification Chart (General Standard Parts)

Diameter of
Thread (mm)

Pitch value of
Thread (mm)

Tighten Torque Spec

(Mechanical Property of Grade 8.8 for Fasteners components)

Standard Value Max Value Min Value

Nm Ft-lb Nm Ft-lb Nm Ft-lb
6 1 9.0 6.6 12.0 8.9 6.0 4.4
8 1.25 23.0 17.0 26.0 19.2 16.0 11.8
8 1 25.0 18.5 28.0 20.7 17.0 12.5
10 1.5 59.0 435 75.0 55.4 37.0 27.3
10 1.25 63.0 46.5 79.0 58.3 45.0 33.2
10 1 64.0 47.2 80.0 59.0 46.0 33.9
12 1.75 95.0 70.1 111.0 81.9 73.0 53.9
12 1.5 97.0 71.6 113.0 83.4 75.0 55.4
12 1.25 99.0 73.1 115.0 84.9 78.0 57.6
14 2 160.0 118.1 185.0 136.5 122.0 90.0
14 1.5 180.0 132.8 205.0 151.3 146.0 107.7
16 2 215.0 158.7 245.0 180.8 182.0 134.3
16 1.5 240.0 177.1 270.0 199.3 199.0 146.9
18 25 268.0 197.8 298.0 219.9 229.0 169.0
18 1.5 316.0 233.2 346.0 255.4 287.0 211.8
20 25 430.0 317.3 470.0 346.9 389.0 287.1
20 1.5 440.0 324.7 480.0 354.2 396.0 292.3
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Tighten Torque Spec
Diameter of Bitch value of (Mechanical Property of Grade 10.9 for Fasteners components)
Thread (mm) Thread (mm) Standard Value Max Value Min Value
Nm Ft-lb Nm Ft-lb Nm Ft-1b
10 1.5 74.0 54.6 90.0 66.4 52.0 38.4
10 1.25 78.0 57.6 93.0 68.6 63.0 46.5
10 1 80.0 59.0 95.0 70.1 65.0 48.0
12 1.75 140.0 103.3 156.0 115.1 105.0 77.5
12 1.5 142.0 104.8 158.0 116.6 106.0 78.2
12 1.25 145.0 107.0 161.0 118.8 108.0 79.7
14 2 175.0 129.2 200.0 147.6 141.0 104.1
14 1.5 210.0 155.0 235.0 173.4 178.0 1314
16 2 280.0 206.6 310.0 228.8 200.0 147.6
16 1.5 305.0 225.1 335.0 247.2 240.0 177.1
18 25 437.0 322.5 467.0 344.6 380.0 280.4
18 1.5 467.0 344.6 507.0 374.2 397.0 293.0
20 25 528.0 389.7 568.0 419.2 450.0 332.1
20 1.5 558.0 411.8 598.0 441.3 475.0 350.6
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Torque Specification Chart (General Standard Parts)

Diameter of
Thread (mm)

Pitch value of
Thread (mm)

Tighten Torque Spec

(Mechanical Property of Grade 4.6 for Fasteners components)

Standard Value Max Value Min Value

Nm Ft-lb Nm Ft-b Nm Ft-lb
6 1 4.0 3.0 55 4.1 2.5 1.8
8 1.25 8.0 5.9 11.0 8.1 5.0 3.7
8 1 8.5 6.3 11.5 8.5 55 4.1
10 15 19.7 14.5 29.7 21.9 14.3 10.6
10 1.25 20.8 154 25.8 19.0 16.7 12.3
10 1 21.8 16.1 26.5 19.6 17.0 12.5
12 1.75 37.3 27.5 43.3 32.0 28.0 20.7
12 1.5 38.5 28.4 45.0 33.2 29.0 214
12 1.25 39.6 29.2 48.0 354 30.0 221
14 2 61.2 452 75.0 55.4 46.8 34.5
14 1.5 74.6 551 92.0 67.9 56.0 41.3
16 2 95.0 70.1 115.0 84.9 73.0 53.9
16 1.5 105.0 77.5 133.0 98.2 76.0 56.1
18 25 142.9 105.5 178.0 1314 107.4 79.3
18 1.5 157.6 116.3 190.0 140.2 124.5 91.9
20 25 188.0 138.7 230.0 169.7 135.0 99.6
20 1.5 203.7 150.3 243.0 179.3 149.0 110.0
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Torque Specification Chart (General Standard Parts)

Diameter of
Thread (mm)

Pitch value of
Thread (mm)

Tighten Torque Spec

(Mechanical Property of Grade 5.6 for Fasteners components)

Standard Value Max Value Min Value

Nm Ft-lb Nm Ft-lb Nm Ft-Ib
6 1 4.5 3.3 6.0 4.4 3.0 2.2
8 1.25 10.6 7.8 14.0 10.3 7.0 5.2
8 1 11.0 8.1 15.0 111 8.0 5.9
10 15 26.0 19.2 33.0 24.4 19.0 14.0
10 1.25 28.0 20.7 34.0 25.1 22.0 16.2
10 1 29.0 21.4 35.0 25.8 23.0 17.0
12 1.75 45.0 33.2 53.0 39.1 37.0 27.3
12 1.5 47.0 34.7 56.0 41.3 38.0 28.0
12 1.25 50.0 36.9 60.0 443 40.0 29.5
14 2 81.0 59.8 95.0 70.1 62.0 45.8
14 1.5 90.0 66.4 105.0 77.5 68.0 50.2
16 2 124.0 91.5 150.0 110.7 98.0 72.3
16 1.5 132.0 97.4 160.0 118.1 101.0 74.5
18 25 190.0 140.2 220.0 162.4 161.0 118.8
18 1.5 200.0 147.6 230.0 169.7 165.0 121.8
20 25 231.6 170.9 272.0 200.7 190.0 140.2
20 1.5 236.6 174.6 285.0 210.3 197.0 145.4
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14. Trouble Shooting and FAQ List
14.1 TR 12/TL 12 Right/Left Wheel Motor Controller Overcurrent

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:

1. Display pop up TR 12/TL 12 fault code.

2. Remove all the load of the vehicle, restart and observe whether the instrument is still reported this fault. If the
Fault disappears the cause of the fault is vehicle overload.

3. Check whether the insulation skin of motor U \ V\ W phase wire is broken and copper wire is together at the
damage. If the wiring harness is damaged, dispose of the damaged area.

4. Remove the U/V/W phase line of the motor controller. Measure the resistance value between U \ V\ W phases
and the motor housing using a multimeter resistance range.

5. If the resistance value is less than 20M Q, there is a short circuit between the internal winding and the casing of
the motor, and the motor needs to be replaced.

6. If the resistance measured by the motor phase line and the housing is infinite, observe whether there is any
damage to the outer packaging of the motor encoder's wiring harness. If the wiring harness is damaged, replace
the motor encode.
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7. If the wiring harness of the motor encoder is intact, measure the resistance value between the controller
U\ V\ W phases. If the value displayed on the multimeter is below 10 Q, it indicates that the diode has broken
down and caused a short circuit, and a new motor controller needs to be replaced.

8. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.

14.2 TR 13/TL 13 Right/Left Wheel Motor Controller Current Sensor Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:

1. Display pop up TR 13/TL 13 fault code.

2. Check whether the insulation skin of motor U \ V\ W phase wire is broken and copper wire is together at the
damage. If the wiring harness is damaged, dispose of the damaged area.

3. Remove the U/V/W phase line of the motor controller.
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4. Restart the vehicle. If the fault continues to occur, it indicates that the internal current sensor of the motor is
damaged and a new motor controller needs to be replaced.

5. If the fault disappears, measure the resistance value between U \ V \ W phases and the motor housing using a
multimeter resistance range. If the resistance value is less than 20M Q, there is a short circuit between the
internal winding and the casing of the motor, and the motor needs to be replaced.

6. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.

14.3 TR 14/TL 14 Right/Left Wheel Motor Controller Precharge Failed

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:

Rev 5.0 95



Optimus Z Service Manual

1. Display pop up TR 14/TL 14 fault code.

2. Keep the vehicle power off state.
3. Set the Multimeter to the diode position and measure the voltage between the U \ V\ W phase and the positive
electrode.

4. Setthe Multimeter to the diode position and measure the voltage between the U \ V\ W phase and the negative
electrode.

5. Iftherange is 0.45-0.52V, the MOS is normal. Otherwise, it is judged that the MOS is damaged and the controller
needs to be replaced.

6. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.4 TR 15/TL 15 Right/Left Wheel Motor Controller Severe Undertemp

Tool: Infrared Thermometers, Computer, Debugging wire, PCAN
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Check:

1. Display pop up TR 15/TL 15 fault code.

2. Check the current ambient temperature. If the ambient temperature is below -40 °C it exceeds the minimum
temperature limit. Please wait until the ambient temperature is above -40 °C before using the vehicle.

3. If the ambient temperature is higher than -40 °C, the motor controller temperature 0x502 in the vehicle CAN
message can be read through the upper computer, and the message can be compared with the ambient
temperature. If the difference is too large, it indicates that the internal temperature sensor of the motor controller
is faulty and the controller needs to be replaced.
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FiHISRE ., 0 HITHRRE, 0
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4. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.5 TR 16/TL 16 Right/Left Wheel Motor Controller Severe Overtemp

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:

1. Display pop up TR 16/TL 16 fault code.

2.  Remove all the load of the vehicle, restart and observe whether the instrument is still reported this fault. If the
Fault disappears, the cause of the fault is vehicle overload.

3. Restart the vehicle. If the fault continues to occur. Check the connection of the motor U/V/W phase line on the
controller and tighten the loose bolts.
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4. Restart the vehicle. If the fault continues to occur the motor controller is faulty and the controller needs to be
replaced.

5. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.6 TR 19/TL 19 Right/Left Wheel Motor Controller Speed Limit Supervision

Check:

1. Display pop up TR 19/TL 19 fault code.
2. Please restart the vehicle.

3. Please make sure that the weight of the vehicle and the driving slope are within the specified range.

14.7 TR 1A/TL 1A Right/Left Wheel Motor Not Stopped

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 1A/TL 1A fault code.

2. Please check whether the connector of electromagnetic brake is well connected.
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3. Measure the DC voltage of the electromagnetic brake using a multimeter. If the value is proximity 48V But the
vehicle is in a stopped state the motor controller is faulty and the controller needs to be replaced.

4. If the vehicle can drive normally, when the vehicle comes to a stop the electromagnetic brake does not work
check if the electromagnetic brake release handle is open (The electromagnetic brake of the vehicle is closed
in the factory state, If the release handle is tilted up, it indicates that the electromagnetic brake is in the manual
release state) if the electromagnetic brake release handle is not opened, the electromagnetic brake is damaged,
and the drive motor, needs to be replaced.

5. The electromagnetic brake must be closed manually.

6. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.
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14.8 TR 1D/TL 1D Right/Left Wheel Motor Controller Reset Rejected

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 1D/TL 1D fault code.

2. Please check whether the fuse on the wiring harness is well plugged as shown in the figure below.

Fuse

3. Please check whether the connectors are well connected as shown in the below figure.

4. Restart Vehicle.

Rev 5.0 100



Optimus Z Service Manual

14.9 TR 1E/TL 1E Right/Left Wheel Motor Short

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 1E/TL 1E fault code.

2. Check whether the insulation skin of motor U \ V\ W phase wire is broken and copper wire is together at the
damage. If the wiring harness is damaged, dispose of the damaged area.

3. Measure the resistance value between U \ V \ W phases and the motor housing using a multimeter.

4. |If there is a resistance value during the test, there is a short circuit between the internal winding and the casing
of the motor, and the motor needs to be replaced. (Under normal circumstances, the resistance value of the
phase line and the motor housing is infinite.)

5. If you have replaced a new motor, remember to follow the self-learning steps for the motor auto-matching test.

14.10 TR 22/TL 22 Right/Left Wheel Motor Controller Overtemp Cutback

Tool: Multimeter, Computer, Debugging wire, PCAN
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Check:

1. Display pop up TR 16/TL 16 fault code.

2. Remove all the load of the vehicle, restart and observe whether the instrument is still reported this fault. If the
fault disappears, the cause of the fault is vehicle overload.

3. Restart the vehicle. If the fault continues to occur, check the connection of the motor U/V/W phase line on the
controller and tighten the loose bolts.

|

(™, | rTeE———— BT

4. Restart the vehicle. If the fault continues to occur the motor controller is faulty and the controller needs to be
replaced.

5. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.11 TR 25/TL 25 Right/Left Wheel Motor Controller Ext 5V Supply Failure

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 25 fault code.

2. Please check whether the encoder is well assembled.
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3. Disconnect the connector of the controller and measure the load between of pin 7 and pin 26.

4. If the load is less than 50 ohms. Please check whether the connector of encoder is well connected.

5. If you have reassembled the encoder, remember to follow the self-learning steps for the motor auto-matching
test.
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14.12 TR 26/TL 26 Right/Left Wheel Motor Controller Ext 12V Supply Failure

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 26 fault code.

2. Disconnect the connector of the controller and measure the load between of pin 7 and pin 27.

3. Ifthe load is less than 60 ohms, please check if the connector harness of the controller is properly connected.
14.13 TR 28/TL 28 Right/Left Wheel Motor Slight Overtemp

Tool: Infrared Thermometers, Multimeter, Computer, Debugging wire, PCAN
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Check:
1. Display pop up TR 28 fault code.

2. Remove all the load of the vehicle. Wait for a period of time to restart the vehicle and observe whether the
instrument is still reported this fault. If the Fault disappears, the cause of the fault is vehicle overload.

3. Restart the vehicle. If the fault continues to occur. Check the current ambient temperature. Measure the
resistance value of the motor temperature sensor.

4. Check the table against the actual temperature to see if the resistance value is correct (If at room temperature
25°C environment, it returns to about 560Q, it means that the temperature sensor is normal. If the resistance
value is above 1282Q, it indicates that the temperature sensor has been damaged, so the motor must be
replaced.)
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¢ d (’n‘k/) MIN : ?’Y)P MAX o
-40 40 | 097 294 322 350 +8.85
-30 22 | 094 327 356 385 +8.76
20 4 | o091 361 392 423 +8.7
-10 14 | 088 397 430 463 +8.65
0 32 | o087 434 469 504 +8.61
10 50 | 085 475 512 549 +8.58
20 68 | 082 517 556 595 +855
25 77 | 080 540 580 620 +8.54
30 86 | 079 562 603 644 +8.53
40 104 | 078 610 653 696 +85
50 122 | 075 659 704 749 +8.46
60 140 | 073 711 758 805 +8.42
70 158 | 067 768 814 860 +8.37
80 176 | 0.63 827 873 919 +831
90 194 | 062 887 935 983 +8.25
100 212 | 062 950 1000 | 1050 +8.17
110 230 | 062 1011 1068 | 1125 +8.66
120 248 | 058 1077 1138 | 1199 +9.17
130 266 | 052 1148 1209 | 1270 +9.69
140 284 | 051 1215 1282 | 1349 +10.24
150 302 | 050 1279 1352 | 1425 +10.8

5. If you have replaced a new motor, remember to follow the self-learning steps for the motor auto-matching test.
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14.14 TR 29/TL 29 Right/Left Wheel Motor Temperature Sensor Abnormal

Tool: Infrared Thermometers, Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 29 fault code.

2. Remove all the load of the vehicle. Wait for a period of time to restart the vehicle and observe whether the
instrument is still reported this fault. If the Fault disappears, the cause of the fault is vehicle overload.

3. Restart the vehicle. If the fault continues to occur. Check the current ambient temperature. Measure the
resistance value of the motor temperature sensor.

4. Check the table against the actual temperature to see if the resistance value is correct (If at room temperature
25°C environment, it returns to about 560Q, it means that the temperature sensor is normal. If the resistance
value is above 1282Q, it indicates that the temperature sensor has been damaged, so the motor must be
replaced.)
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¢ d (’n‘k/) MIN : ?’Y)P MAX o
-40 40 | 097 294 322 350 +8.85
-30 22 | 094 327 356 385 +8.76
20 4 | o091 361 392 423 +8.7
-10 14 | 088 397 430 463 +8.65
0 32 | o087 434 469 504 +8.61
10 50 | 085 475 512 549 +8.58
20 68 | 082 517 556 595 +855
25 77 | 080 540 580 620 +8.54
30 86 | 079 562 603 644 +8.53
40 104 | 078 610 653 696 +85
50 122 | 075 659 704 749 +8.46
60 140 | 073 711 758 805 +8.42
70 158 | 067 768 814 860 +8.37
80 176 | 0.63 827 873 919 +831
90 194 | 062 887 935 983 +8.25
100 212 | 062 950 1000 | 1050 +8.17
110 230 | 062 1011 1068 | 1125 +8.66
120 248 | 058 1077 1138 | 1199 +9.17
130 266 | 052 1148 1209 | 1270 +9.69
140 284 | 051 1215 1282 | 1349 +10.24
150 302 | 050 1279 1352 | 1425 +10.8

5. If you have replaced a new motor, remember to follow the self-learning steps for the motor auto-matching test.
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14.15 TR 31/TL 31 Main Contactor Coil Driver Short /Open

Tool: Multimeter

Possible Cause:
This error is caused when a short or open is detected across the Main Contactor.

TR31 - Main Contactor Coil X
Driver Short /Open

Main Contactor Coil Driver Short /Op >

-Please check the wiring on the main
contactor coil.
Please rastart the vehicle.
-Ple contact after-sales service.

[ Coil Positive Short to Ground ]

r[ Main Contactor Coil Short ] [ Pin or Path to Coil Short to Ground ]

[ Coil Negative Short to Ground ]

[ Coil Positive Path Open ]

Fault Code Detected: "TR 31: Main
Contactor Coil Driver Short /Open” Main Contactor Coil Short |<¢ [ Coll Failure Causing Open |

[ Coil Negative Path Open J

\.[ Main Contactor Coil Short J—[ Driver Pin Failure on ]

Solution
1. coil short/open check

1) Referencing the wiring diagram, we need to locate the coil for the main relay. Using the wiring diagram, we can
trace the main contactor to controller pins A6 (Driver 1) and A13 (Coil Return).
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SEAT SWITCH A9 COlL RETURN A3
SWWITCH 3 /INTERLOCK
Il oo DRIVER 6 all
P1 | kg DRIVER 5 ig
i DRIVER 2 A4
RIGHT PARK SWITCH DRIVER 3
. o oMY surens oRivER4 A3
PTO{NC) DRIVER1 [A2
. o X —— v PMAC Motor
PTO(NO E[D-
. ( ) @/O%m SWITCH 1 H\’(l' E:] EM Brake
|
A2 A2 \
SwiTcHe PHA;; A31 Position
AN swmens PHASE B i:-}z Encoder
GND 8
27 Master SWITCH 20ANA 2 4@ Motor Temprature Sensor
B+
Controller(A) .
23
CANH
Al +2V CANL 3‘31
CANTERMH [0 ——— L
RIGHT A6 THROTTLE WPER TR
THROTTLE can pooT 1 128
5kQ can oot L 223
A8 GND SWITCH7 A2
swrcrr (A1

i

A3| AB

RN

Main Contractor

colL:12v

Rev 5.0 110



Optimus Z Service Manual

2) Locate the main contactor coil connector and the master controller connector. Find these two devices on the
unit. Reference the mower wiring harness and electrical schem.

MAIN CONTACTOR COIL
Name Type

Housing | 7283-1020

Terminal |  7116-4021

70 |

AP B| A2k 8|

}!‘\31 )A32 F\SS ‘

‘35

A13[A14 /A5 A16 | [A18]

| | 2z

P1

\Az \As \A4 \As \A&\A? \As \Ag y\w}An Wz

MASTER CONTROLLER A

Name Type
Housing 776164-1
Terminal 770520-1

L

A13

| 70 ]

(80 |

3) Testing Connections Set multimeter to measure resistance Removing the coil connection, measure the
resistance across the coil by putting a lead on pins 1 and 2 shown above 15.8Q means the coil is normal and not
open. A large resistance indicates the coil is open and will need to be replaced.

Rev 5.0

Pin2 Pin1

EVR300CE
CONTACT: 300A
COIL: 12vDC

No: DHA03025212AHA07
MADE I8 CHINA

111



Optimus Z Service Manual

4) Vehicle wiring harness open circuit Check.

5) Now measure the cable from master controller connector to main contactor coil connector. A resistance around
0.5Q means the cables are normal and not open. It is important to check the wire color and ensure you are
measuring between the correct wires.

6) Check for short circuit between contactor control harnesses.

Disconnect both ends of the connector from the controller and the contactor. Now measure the resistance one lead
on Al13 and the other on A6. OL or a large resistance in the Mega ohms means the cables are normal and not
shorted to one another.
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7) Check contactor control harness for short to ground.

N

With both ends still disconnected, measure the resistance between the two wires and ground. Use one lead on pin
A13 and the other on chassis ground, and then A6 and chassis ground. OL or a large resistance in the Mega ohms
means the cables are normal and not ground. (The reliable grounding of the vehicle body is shown in the above
figure)

Note: a loose connection can also result in this error. So, If no issues are found during these tests, ensure that the
plugs are well seated.

14.16 TR 36/TL 36 Right/Left Wheel Motor Sin/Cos Encoder Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 36 fault code.

2. Check whether the connector joint is secure. Check whether the connector is securely connected.
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3. Use a multimeter voltage range to measure the voltage between the red and black wires in Figure 1. If the
voltage is below 5V or above 5V, it is determined that the 5V power supply of the controller is faulty and the
controller needs to be replaced.

4. If the encoder 5V power supply is normal, but the fault still exists, it is considered that the encoder is faulty.
Replace the motor encoder.

5. If you have reassembled the encoder, remember to follow the self-learning steps for the motor auto-matching
test.
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14.17 TR 37/TL 37 Right/Left Wheel Motor Phase Open

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 37 fault code.

2. Check whether the motor phase line is reliably connected to the controller. Check the positions of the three
screws. If they are loose. tighten the loose bolts and Check if screws are found to be damaged. Replace the
new screws, if the controller screw hole is damaged and the controller needs to be replaced.

3. Restart the vehicle. If the fault continues to occur measure the resistance value between the motor U\ V\W
phases. If the value displayed on the multimeter is O or infinity it means that the motor has been damaged inside
and a new blade motor needs to be replaced.

4. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.
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14.18 TR 38/TL 38 Main Contactor Welded

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 38 fault code.

2. Measure the resistance value between the main contactors using a multimeter's resistance range. When the
resistance is 0 Q, it means the contactor is ok. If the value is about 1.5Q), it means the contactor is exactly

welded, you just need to replace the contactor.

3. Tear down the contactor, measure the resistance between these two wiring terminals. when the resistance is 0
Q, it means the contactor is ok. If the value is about 1.5Q, it means the contactor is exactly welded, you just

need to replace the contactor.
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14.19 TR 3A/TL 3A Right/Left Wheel Motor Controller Setup Needed

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 3A fault code.

2. Please check whether the encoder is well assembled.

. 7*9.:-
e

3. Please check whether the connector of encoder is well connected.

4. Run the appropriate motor commissioning sequences.

If you have reassembled the encoder, remember to follow the self-learning steps for the motor auto-matching
test.
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14.20 TR 42/TL 42 Right/Left Throttle Input Abnormal/ LEFT Throttle Input Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 42 fault code.

2. Check the soldering point of the sensor. Whether there is obverse damage on the root part.

3.  Measure the resistance of the throttle sensor, the resistance between A15 and A18 is 5kQ.In the neutral position
the resistance between A15 and A16, the resistance between A18 and A16 are around 2.5kQ.

Master
Controller(A)
A1y THROTTLE POT HIGH
RIGHT Alg
THROTTLE| [€ THROTTLE WIPER
5k0
A8 -
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4. Measure any of these two pins between A15, A16 and A18, when the resistance is 0 Q, it means there is
something wrong with the sensor, we need to replace the sensor.

5. If you replace a new potentiometer, please remember to do the auto-matching of throttle.

14.21 TR 43/TL 43 Right/Left Pot2 Wiper High

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 43 fault code.

2. Check the soldering point of the sensor. Whether there is obverse damage on the root part.

Rev 5.0 119



Optimus Z Service Manual

3. Observe whether there is any damage to the outer packaging of the potentiometer wiring harness. If the wiring
harness is damaged, replace the potentiometer.

4. If you replace a new potentiometer, please remember to do the auto-matching of throttle.
14.22 TR 46/TL 46 Right/Left Wheel Motor Controller NV Memory Failure

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 46 fault code.
2. Restart Vehicle.

3. If this fault code persists, please replace a new controller. Refer to the maintenance manual for the specific
disassembly and assembly steps.

4. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.23 TR 52 Left Wheel Motor Controller CAN Communication Abnormal /TL 52 Right
Wheel Motor Controller CAN Communication Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:

1. Refer to the maintenance manual to remove the plastic parts, locate the left walking controller, observe the main
control indicator light for 20 seconds, and check if the indicator light is flashing.
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2. If the indicator light of the left walking controller flashes, it indicates that the power supply of the left walking
controller is normal. Check if the left walking controller plug-in is loose, check if the left walking controller plug-
in CAN-H and CAN-L have withdrawn the needle, and if there is garbage on the surface of the plug-in, which

causes poor contact of the plug-in.

3. If the indicator light of the left walking controller does not flash, it indicates that the power supply of the left
walking controller is abnormal. Use a wrench to confirm if the bolts at B - are tight and there are no signs of

looseness.

4. If the bolts are tightened, use a multimeter to check if the voltage at point Pin 1 is greater than 70VIf the voltage
at Pin 1 is less than 70V, observe whether the terminal at Pin 1 is loose or detached. If everything is normal at

(1), replace the left controller.
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5.
test.

14.24 TR 53 Vehicle

Possible Cause:

If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching

Initial State Detection Abnormal

This error occurs then one of the vehicles start up checks are found to not be in the correct state.

Fauit CodeF Detected: “TR 53: Vehicle <
Initial State Detection Abnormal®

Note: This tree is assuming all switches are
in the correct pasitions Throttle in park

Park Switch Connector Loose ]

)

PTO Switch Connector Loose J

)

Throttle Switch Connector Loose }—

d

Right/Left Park Switch off

Park Switch is Faulty

PTO in On Position

PTO Switch is Faulty

This will also cause TL/TR Bi
"Throttle Input Abnormal

and PTO is pressed in the down position

Solution:

1. Right/Left park switch check.

“l Pight/Left throttle Not in Neutral Throttle Switch is Faulty

)

Throttle potentiometer has most

tthe Swi i 1
Throttle Switch Not in Neutra Mitety becomie Joose snd Dioved

1) Utilizing Curtis Integrated Toolkit (CIT) we can monitor the values of our switches and throttle.

We will go into the programmer

Rev 5.0
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2) Check the Vehicle Initial State parameter under the Vehicle Trouble Shooting tree. If “Normal” is listed, then
there is no error detected. Otherwise, this will show the detected issue causing TR 53.
a

i3 |

BOw = 23012

Prajort Bann Optises T2 Vohisle El Fohisole ) Yahicle Tranhle Shasting |\ Vel te (T2 53)
[ ) ) S Pregect Vae e Vike
= vliale

¥ E vl Idensvtion
* I Wt Mmtemated Commlaniming Test
¥ E Neettde Serting
3 55 Veliele Trovhle Shasting
L) Vehiale Tninial Seere(ma 2)
) Openator Frovenie Detectionl(TR W)
¥ F Lty
ol orm
- T Yehiede Srete Beminer

3) Here we can see a value other than normal. The system has detected the PTO switch is not in the OFF position.
Ensure the PTO switch is pressed down. If issue persists begin troubleshooting the PTO Switch connection and
wiring.
R ——
BEEHO =™ X

Project Menu¥ 3 Vehicle % Vehicle Trouble Shooting % Vehicle Imitial State(TR 53)
| | Name Device Value Project Value

Vehicle Initial State(TR 53) |PTU Switch iz not pressed and off

Hame

[ i= Vehicle

‘= Vehicle Information

Motor Automated Commissioning Test

,, = Throttle Setting

B i= Vehicle Trouble Shooting
i (1) Vehicle Initial State(TR 53)
iu] Operator Presence Detection(TR
,, ‘= Inputs

Driver

[#~ = Vehicle State Monitor

Right (Node Ox26)
= Left (Hode Dx28)

B E
nim

4) Here we can see a value other than normal. The system has detected the Right Park Switch is not in the closed
state. Ensure the vehicle is in the park position. If issue persists begin troubleshooting the Right Park Switch
connection and wiring. Note: This also applies if the Left Park Switch is listed.
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i@ system - Programmer

BT AOw~ N

Project Menu¥ : Vehicle % Vehicle Trouble Shooting % Vehicle Initial State(TR 53)
Hame Name Device Value i
. S i= Vehicle Bl vehicle Initial State(TR 53) [ ‘The right brake switch is not closed [ ‘
L-:;| ‘= Vehicle Information
[ = Motor Automated Commissioning Test
-— ‘= Throttle Setting
[=} i= Vehicle Trouble Shooting

..... (1) Vehicle Initial State(TR 53)
----- ) Operator Presence Detection(TR
i= Inputs

Driver

[+ ‘= Vehicle State Momnitor

— emm o=t V. fae 1 A mal

5) Here we see the value other than normal. The system has detected that the Right Throttle is not in the neutral
range. Ensure the vehicle is in park position. If issue persists, we will need to check what the throttle values are on
the live system.

i@ System - Programmer

BT EOww | N

Project Meru¥ : Vehicle % Vehicle Trouble Shooting % Vehicle Initial State(TR 53)
Hame Name Device Value I
o= vehicle B Vehicle Tnitial State(TR 53) " | Right Throttle is not in the neutral |

[-3-_| ‘= Vehicle Information

Motor Automated Commissioning Tesi

-— ‘= Throttle Setting

= E Vehicle Trouble Shooting

..... (D) Vehicle Initial State(TR 53)
----- (L) Operator Presence Detection(TR

= Inputs
= Driver

2. Check acceleration sensor is in the neutral position
1) Check the neutral position value using either CIT or ToolsForCAN for CIT the path is as follows:

Vehicle->Right->Application Setup->Throttle / Vehicle->Left->Application Setup->Throttle

For ToolsForCAN we only need to connect and select our vehicle For Error Code TR 53 to display the Throttle
value will read outside of the neutral dead band
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B System - Programmer

o3 OO e w5228

Project Menu:Optimus CZR Vehicle o Left (Hode 0x28) % Application Setup \ Throttle % Throttle Imput
Name Dev | Name Device Value
[#- = Vehicle 49.9 %
[#- = Right (Node Dx26) Throttle Command 0.0 %
- = Left (Node 0x28) Throttle Multiplier 0%
; System Monit
yatem Rona tor Mapped Throttle 0.0 %
= Speed Mode
Application Setup
| @~ = Throttle
| G-I Brake
B System - Programmer
- LT BT J g
E ﬁ' 2 @ S ew AR
Project Menu:Optimus CZR Vehicle 0 : Right (Node 0x26) \ Application Setup % Throttle \ Throttle Input
Hame D &« | Name Device Value
~i= Right (Hode Dx26) B B1.1 %
i= Swystem Monitor Throttle Command 0.0 %
- i= Speed Mode Throttle Wultiplier 0%
. i= Application Set
EJ - Application Setup Mapped Throttle 0.0%
| 4= Throttle
i [ i= Brake
- = CAN Interface o
| - i= CAN Interface 2
« ;e anDm OE #oxE M e — O X
@ ToolsForCAN-MattormChecker - Made by Mason ¥u  Release at 20231127 ¥ 4
1 connect ) ay |
4 Hardware Select: | PCAN_USB 1 (51h) - Refresh .| Connact Record TRC File o e R
i O Cenligrade-"c
Baud Rate. 250 kBitisec ~| [ Disconnedt — SiE rec @ Record | ViewFies * ,
Other Isconnecied T o ® Fahrenheit-#
1 Residential Gen2 CRZ Residential Gen2 CRT Commencal Opfimus ZTR  Residential Gen1 CRZICRT UTV  Residential PMU Troubleshooting
1 _ ® Normal Mode O Small StandOn Mode O PZ60 Mode Readinfo Write Info Throttle Range Monitor  Traction Mater Selfi-learming
Traction System .
LCirl Throt Value %: 498 R Gt Throt Value %~ 50.7 Select Model: CEEE :
L Cirl SW Ver, 5103 R Girl SW Ver. |s105] Serial Number. 1010000000000000
Londwve, BB Ronewve, o A —
Ll Seeed ° AMlrSpeedrm: 0 |
— |1 MrPhace curA. 0 R Mir Dhace (A, 01 — GRSSW Ver,

2) We need to adjust the neutral position value. Check whether the two bolts are loose. If these two neutral
position values are not in the range of 47%- 53% adjust the two bolts while monitoring the Throttle value to ensure

it is now withing 47%-53%.If the value is within 47%-53% ensure the bolts are tight and move to auto setting the
throttle.
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Sensor

Bolt 1 Bolt 2

3) Reset the neutral position value (Applies to Ride On and Stand On) Navigate to the vehicle parameters again.

[ Curtin integracd Tockie - 743 Y 200w AL 12 caletit6 20230018

- o x
Juid@doe

B
o g

4) Navigate to Vehicle->Throttle Setting.

Now click the + and enable “Throttle Auto Setting”.

W vt o B e

B DO xrw 33 f!
Frejsat e Stibl CZR vabidds A o Tahiels & Threvils Faining | Toretals dnis farting
L]

P [l b Pt Voo M i Vi
a3 v : g Rk 10 £ |z
PEESIPRTE I W . i Thasssids Sornlag Seorss Sarelag | |
- 3 Meter dnbeabed Comanuioning Tl (Lafy Flesttle Eniting Stutwa T | I Eting =t — L1
5 B Thrstide Eaving - ]

ol Flearale et Seitieg

b0 Mgk Thesrods Sernisg Stotss
b2 Lafn Theeatls Seinlag Stuina
w- i Mgk Thrstids

w (B kel Tleeaide

B Tabiels Tarskle Thamtisg

=
- N
W= Lal

The below status indicates the autotune completed without issue.
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LMo e G om Tesh Wew T———
B1 @O w~ 223 [

Frajet Bema £0ik] CIR Wl ala » Waldils | Thewinls Senting | Testale bats Seining

o [ [———— [ e [Fepre-
- 0 Tehiiels Tirstils buts Setulng x i 1
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14.25 TR 55 BMS CAN Communication Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:

1. Check if the BMS plugin is loose, check if the BMS plugin CAN-H and CAN-L have retracted needles, and if
there is any debris on the surface of the BMS plugin, causing poor contact of the plugin.

2. If there is no problem with the battery pack plugin, use a multimeter to check if the CAN-H and CAN-L
connections between the right walking controller plugin and the battery pack plugin are conductive. If there is
no continuity, replace the main harness of the entire vehicle.
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i= SN

14.26 TR 56 Operator Presence Detection Abnormal

Check:

1. Display pop up TR 56 fault code.

2. The operator is not in the correct operating position. Please ensure you are in the correct operating position to
resume operation.

3. Right side throttle lever is not in neutral position. Please ensure right throttle lever is in returned to park position
to resume operation.

4. Left side throttle lever is not in neutral position. Please ensure left throttle lever is in returned to park position to

resume operation.
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14.27 TR 58 Right Blade Motor Controller CAN Communication Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 58/63/65 fault code.

2. Check whether the Trinity cutter controller plug-in is loose, check whether the Trinity cutter controller plug-in
CAN-H, KAN-L, KSI, and the three-in-one cutter controller plug-in surface has garbage, resulting in poor contact
with the plug-in.

3. Ifthis fault code persists, Use the multimeter to check whether the CAN-H, CAN-L conductivity. If not conductivity,
replace the vehicle main line harness.

4. Restart the vehicle. If the fault continues to occur, check the connection line on the controller and tighten the
loose bolts.
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5. Use the multimeter voltage range to check whether the voltage at the KSI pin is greater than 70V. If less than
70V, replace the main line bundle. If it is greater than 70V, brush the Trinity cutter controller program.
6. Restart the vehicle. If the fault continues to occur replace the Trinity cutter controller.

7. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.28 TR 5A Internal communication failure

Tool: Computer, Debugging wire, PCAN

Check:

=

Display pop up TR 5A fault code.
Keep the vehicle power off state, check whether wheels can be turned freely.

If the wheels cannot rotate, please update the controller program.

A wN

If this fault code persists, please replace a new controller. Refer to the maintenance manual for the specific
disassembly and assembly steps.

5. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.29 TR 5B/TL 5B Right/Left Parking Brake Manually Disengaged and Not Reset

Check:
1. Display pop up TR 5B fault code.

2. Please to keep the brake lever at unreleased state.
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14.30 TR 63 Left Blade Motor Controller CAN Communication Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 58/63/65 fault code.

2. Check whether the Trinity cutter controller plug-in is loose, check whether the Trinity cutter controller plug-in
CAN-H, KAN-L, KSI, and the three-in-one cutter controller plug-in surface has garbage, resulting in poor contact
with the plug-in.

3. Ifthis fault code persists, Use the multimeter to check whether the CAN-H, CAN-L conductivity. If not conductivity,
replace the vehicle main line harness.
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4. Restart the vehicle. If the fault continues to occur,Check the connection line on the controller and tighten the
loose bolts.

5. Use the multimeter voltage range to check whether the voltage at the KSI pin is greater than 70V. If less than
70V, replace the main line bundle. If it is greater than 70V, brush the Trinity cutter controller program.

6. Restart the vehicle. If the fault continues to occur replace the Trinity cutter controller.

7. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.31 TR 65 Middle Blade Motor Controller CAN Communication Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 58/63/65 fault code.
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2. Check whether the Trinity cutter controller plug-in is loose, check whether the Trinity cutter controller plug-in
CAN-H, KAN-L, KSI, and the three-in-one cutter controller plug-in surface has garbage, resulting in poor contact
with the plug-in.

3. Ifthis fault code persists, Use the multimeter to check whether the CAN-H, CAN-L conductivity. If not conductivity,
replace the vehicle main line harness.

4. Restart the vehicle. If the fault continues to occur, Check the connection line on the controller and tighten the
loose bolts.

5. Use the multimeter voltage range to check whether the voltage at the KSI pin is greater than 70V. If less than
70V, replace the main line bundle. If it is greater than 70V, brush the Trinity cutter controller program.

6. Restart the vehicle. If the fault continues to occur replace the Trinity cutter controller.
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7. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.32 TR 64/66 Second Left/Right Blade Motor Controller CAN Communication
Abnormal

Note, tool and check step refer to 14.31 TR63 details.

14.33 TR 67 Blade speed exceeds limit

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 67 fault code.
2. Restart Vehicle.

3. If this fault code persists, please replace a new controller. Refer to the maintenance manual for the specific
disassembly and assembly steps.

4. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.34 TR 73/TL 73 Right/Left Wheel Motor Stall Detected

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 73/TL 73 fault code.
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2. Use the CURTIS controller application Check whether the controller software version is correct, If the version
is incorrect, rewrite the correct version.

4 Home File Edit View Tools Help

= FS LY TS
T:‘ ] E \) w AR e
Project Menn: G20 CZR Vehicle 3 : ¥ehicle % Vehicle Information % Device Yersiom % Right Wheel Controller Software Versiom
Hame Name Device Value

.« i= Vehicle Eight Wheel Controller Software Version 104

ehicle Information Right Wheel Controller Hardware Versiom 102

Vehiole Serial Famber Left ¥heel Controller Software Yersion 102
ohicle Model Humber

Left ¥heel Controller Hardware Yersion 102
Deizapvec=ics
- . ade Contr er Software Version
(D Richt ¥heel Controller Softw |FLede Controller Software Versi i3
.() Right %heel Controller Hardw |Blade Controller Mardware Version 101
() Left Wheel Controller Softws |Battery HNS Software Version 107
(D) Laft Wheel Controller Hardest g ey 0o =
() Blade Controller Software Ve -
GPS Software Version 25140

(1) Blade Controller Hardware Ve
-1 Battery BMS Software Version
(1) Battery EMS Hardware Yersion
1) GF3 Softwars Version

~ = CAN Interface

Motor Automated Commissioning Tesi
Throttle Setting

Vehiole Trouble Shooting

ight (Hode Ox26)

Left (Node Ox28)

3. Restart the vehicle. If the fault continues to occur. If this fault code persists, please replace a new blade controller.
Refer to the maintenance manual for the specific disassembly and assembly steps.

4. Restart the vehicle. If the fault continues to occur, check whether the motor power is insufficient. If the vehicle
in the downhill, due to the motor power is not enough, resulting in motor stall, the Blade Motor needs to be
replaced. Refer to the maintenance manual for the specific disassembly and assembly steps.

5. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.

14.35 TR 83/TL 83 Right/Left Motor Controller Internal Hardware

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 83 fault code.
2. Restart Vehicle.

3. If this fault code persists, please replace a new controller. Refer to the maintenance manual for the specific
disassembly and assembly steps.

4. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.
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14.36 TR 87/TL 87 Right/Left Wheel Motor Controller Motor Characterization Fault

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up TR 87 fault code.

2. Please check that the phases of the motor are well connected to controller.

3. Please check that the encoder of the motor is well assembled, including installation and connectors.

4. Please check whether the connector of encoder is well connected.
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5. Run the appropriate motor commissioning sequences.

6. If you have reassembled the encoder, remember to follow the self-learning steps for the motor auto-matching
test.

14.37 TR AL/TL Al Rear ETO Contactor Coil Driver Short/Open

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR Al fault code.

2. First pull out the communication plug-in on the rear ETO relay, check whether the terminal in the connector is
out of the pin, if the pin is out, please deal with it, and insert the connector into the relay.
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3.  Power on the device again, if the fault does not disappear, pull out the main control communication plug-in and
the relay, and measure whether the left PIN foot of the connector on the relay is connected to the 4 PIN foot on

the main control plug-in.

4.  Pull out the main control communication plug-in and the relay, and measure whether the right PIN foot of the
connector on the relay is connected to the 13 PIN foot on the main control plug-in.

-

5. Pull out the main control communication plug and the plug on the relay. Use a multimeter to select the on/off
gear to measure whether the left and right PIN pins of the connector on the relay are connected, or measure
the 4PIN and 13PIN pins on the main control communication plug. If there is a path on both sides.

P Te

6. If the left and right ends are paths, it means that the main line bundle is damaged and needs to be replaced.

MIN MAX

7. The multimeter is set to on-off, plug in the plug-in on the relay, and measure whether the 4 PIN feet and 13 PIN
feet on the master communication plug-in are disconnected. If the circuit is open, the front ETO relay is damaged

and needs to be replaced.
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8. Insert the main control communication plug, unplug the relay plug, use a multimeter diode gear, connect the red
probe on the left side of the plug, and connect the black probe on the right side of the plug. If there is no value,
the controller is damaged and needs to be replaced.

9. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.38 TR A2/TL A2 Right/Left Wheel Motor Controller EM Brake Driver Short/Open

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR A2 fault code.

2. Pull out the electromagnetic brake communication plug and the main controller communication plug on the right
drive motor, check if there is a pin on the connector that returns the PIN, and check if the PIN and the connector
can be fixed.
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3. Reinsert the plugin and restart the vehicle. If the fault still persists, use a multimeter to turn on and off the gear,
and measure whether the left pin in the first row is connected to the 13PIN pin on the main control communication

plug.

4. Use a multimeter to turn on and off the gear, and measure whether the pin on the right side of the first row is
connected to the 5PIN pin on the main control communication plug.

5. Measure the resistance between the left and right pins of the first row of the electromagnetic brake plug on the
drive motor using a multimeter in the ohm range. If it does not exist or approaches zero infinitely, it indicates
that the electromagnetic brake on the drive motor is damaged and needs to be replaced.
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6. If you have replaced a new motor, remember to follow the self-learning steps for the motor auto-matching test.
14.39 TR A3/TL A3 Front Front ETO Contactor Coil Driver Short/Open

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR A3 fault code.

2. First pull out the communication plug-in on the rear ETO relay, check whether the terminal in the connector is
out of the pin, if the pin is out, please deal with it, and insert the connector into the relay.

3. Power on the device again, if the fault does not disappear, pull out the main control communication plug-in and
the relay, and measure whether the left PIN foot of the connector on the relay is connected to the 4 PIN foot on
the main control plug-in.
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4. Pull out the main control communication plug-in and the relay, and measure whether the right PIN foot of the
connector on the relay is connected to the 13 PIN foot on the main control plug-in.

-

5. The multimeter is set to on-off, plug in the plug-in on the relay, and measure whether the 2 PIN feet and 13 PIN
feet on the master communication plug-in are disconnected. If the circuit is open, the front ETO relay is damaged
and needs to be replaced.

6. Insert the main control communication plug, unplug the relay plug, use a multimeter diode gear, connect the red
probe on the left side of the plug, and connect the black probe on the right side of the plug. If there is no value,
the controller is damaged and needs to be replaced.
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MIN MAX
7

vV

7. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.40 TR A4/TL A4 Auto power off Contactor Coil Driver Short/Open

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR A4 fault code.

2. Unplug the one click start relay from the vehicle wiring harness and check if there is a PIN retraction
phenomenon at the terminals in the connector. If there is, reinsert the PIN pin into the connector and check if
the terminals still fall off.

3. Reinsert the plugin and restart the vehicle if the fault still persists. Pull out the communication plug between the
relay and the main control, and use a multimeter to turn on and off the gear. Measure whether the left PIN pin
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on the second row of the connector between the wire harness end and the relay is connected to the 3PIN pin
on the main control communication plug.

4.  Pull out the communication plug between the relay and the main control. Use a multimeter to turn on and off the
gear. Measure whether the second row right PIN pin on the connector between the wire harness end and the
relay is connected to the 13PIN pin on the main control communication plug.

5. Using a multimeter ohmmeter, measure whether there is resistance value on the left and right sides of the
second row of the connector on the relay. If not, it indicates that the one click start relay is damaged and needs
to be replaced.

6. Unplug the main control communication plugin. Using a multimeter diode range, connect the red probe to pin 3
of the main controller and the black probe to pin 13 of the main controller. If the diode is not present, it indicates
that the controller is damaged and needs to be replaced.
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7. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.41 TR A9/TL A9 Right/Left Wheel Motor Controller Coil Supply

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up TR A9 fault code.

2. Unplug the main controller communication plug, use a multimeter to turn on and off the gear, and measure
whether pins 1 and 13 on the main controller communication plug are connected. If pins 1 and 13 are connected,
there is a problem with the main harness and it needs to be replaced.

3. Use a multimeter to turn on and off the gear. Measure whether pins 1 and 13 on the controller are connected. If
pins 1 and 13 on the controller are connected, the main controller is damaged and needs to be replaced.
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4. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.42 TR D2/TL D2 Right/Left Wheel Motor Controller Phase PWM Mismatch

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up TR D2 fault code.

2. Please check that the phases of the motor are well connected to controller.

= W :

VN S
\ W

3. Please check whether the encoder is well assembled.
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5.  Run the appropriate motor commissioning sequences.

6. If you have reassembled the encoder, remember to follow the self-learning steps for the motor auto-matching
test.

14.43 ML 11 /MM 11 /MR 11 Left/Middle/Right Blade Motor Controller Hardware
Overvoltage or Overcurrent

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 11 /MM 11 /MR 11 fault code.
2. If a malfunction occurs when the vehicle is powered on.

3. Set the Multimeter to the diode position and measure the voltage between the U \ V\ W phase and the positive
electrode.
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4. Setthe Multimeter to the diode position and measure the voltage between the U \ V\ W phase and the negative
electrode.

P N\ e

5. Ifthe range is 4.7-5.0V, the MOS is normal. Otherwise, it is judged that the MOS is damaged and the controller
needs to be replaced. Refer to the maintenance manual for the specific disassembly and assembly steps.

6. If Normal when the vehicle is powered on, Fault occurs after pulling up the PTO switch, keep the vehicle power
off state. Check for foreign objects under the header.

7. Raise the header and manually move the blades to check if the motor can rotate smoothly. If the motor is
noticeably stuck, it is necessary to replace the cutter motor.

8. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.
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14.44 ML 12/MM 12/MR 12 Right/Middle/Left Blade Motor Controller Overcurrent

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:

1. Display pop up ML 12/MM 12/ML 12 fault code.

2. Move the vehicle to an open area without grass, restart the cutter motor. If the Fault disappears, the cause of
the fault is the controller heating caused by the overload of the cutter motor, should be reduce mowing density.

3. Check whether the insulation skin of motor U \ V\ W phase wire is broken and copper wire is together at the
damage. If the wiring harness is damaged, dispose of the damaged area.

4. Remove the U/V/W phase line of the motor controller. Measure the resistance value between U \ V \ W phases
and the motor housing using a multimeter resistance range.

. S

5. If the resistance value is less than 20M Q, there is a short circuit between the internal winding and the casing of
the motor, and the motor needs to be replaced.

6. If the resistance measured by the motor phase line and the housing is infinite, observe whether there is any

damage to the outer packaging of the motor encoder's wiring harness. If the wiring harness is damaged, replace
the motor encode.
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7. If the wiring harness of the motor encoder is intact, measure the resistance value between the controller
U\ V\ W phases. If the value displayed on the multimeter is below 10 Q, it indicates that the diode has broken
down and caused a short circuit, and a new motor controller needs to be replaced.

T T T AN

9
|
¢

8. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.

14.45 ML 13/MM 13/MR 13 Left/Middle/Right Blade Motor Controller Overvoltage

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 13/MM 13/MR 13 fault code.
2. Restart Vehicle.

3. If this fault code persists, Vehicle power on Please use a multimeter to measure the bus DC voltage of the
controller.
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4. Ifthe value displayed on the multimeter is less than 96V, it indicates that the internal voltage sensor of the motor
controller is faulty and the controller needs to be replaced. Refer to the maintenance manual for the specific
disassembly and assembly steps.

5. If the value displayed on the multimeter is greater than 96V, it indicates a battery failure and the battery system
needs to be checked.

14.46 ML 14/MM 14/MR 14 Left/Middle/Right Blade Motor Controller Undervoltage

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
Display pop up ML 14/MM 14/MR 14 fault code.
2. Restart Vehicle.

=

3. If this fault code persists, Please use a multimeter to measure the bus DC voltage of the controller.

4. If the value displayed on the multimeter is greater than 72V, it indicates that the internal voltage sensor of the
motor controller is faulty and the controller needs to be replaced. Refer to the maintenance manual for the
specific disassembly and assembly steps.

5. If the value displayed on the multimeter is less than 72V, it indicates a battery failure and the battery system
needs to be checked.
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14.47 ML 15 Current Parameter Mismatch Fault(Second vehicle model)

Tool: Multimeter, Computer, Debugging wire, PCAN

Fault description: Model NO. choosed to flash blade controller parameter does not match with actual vehicle.

Immediate fix solution: please check whether the model no. you choose to flash blade controller parameter is
correspond to the vehicle Model NO.

1. Step 1 Confirm vehicle model number.

According following route: Optimus->Programmer.

S Curtis Integrated Toolkit - 7425202sw_A2.0.0_csOxDA1_20241009

uProiect Commuricstion Dediee Teok Mo .. —
DA =%

. ‘E* Optimus Ride On . TACT
. B Right Wheel Motor Controller a TR

- 4B Left Wheel Motor Controller '
Menu Editor

Package and Flash

2. Step2 confirm Model NO.
According Vehicle->Vehicle information-> Vehicle Model Number, the model No. should match with Blade
controller.
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B System - Programmer
wdlone,, o bk View Jook Ve . .. — B E— |
=3 o a2 |zl
Vehicle Menn 9 Vehicle | Vehicle Information ' Vehicle Model Humber | Vehicle Model Nunber
Hane Name Min Value Max Value
¥ (0z960 & DI%0R

5 I= Vehicle Vehiole Model Womber

== Vehicle Information

4~ i= Vehicle Serial Humber

=i~ 3= Vehicle Nodel Fumber

— ) Vehicle Model Nunber

+- = Device Version

- IS CAN Interface
tor Automated Commizsioning Tesi
ettle Setting
- 5 hicle Trouble Shooting
- = Clear Adnin FIN Code
5~ 1= Right Vheel Motor Controller (Node 0
#- ‘= Left Wheel Motor Controller (Node Ox!

lade controller program. If the Vehicle NO. is correct, but theTL15 fault code is still

When you flash correspondin
lash the Blade controller. You need follow the following rules.

exist, you can just need to r

¥
0Z960/0S960/0Z960R & 07960
07952/0S952 & 07952
027948/05948 & 07948
07972R & 07972R

14.48 ML 16/MM 16/MR 16 Left/Middle/Right Blade Motor Phase Open

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 16/MM 16/MR 16 fault code.

2. Check whether the motor phase line is reliably connected to the controller. Check the positions of the six screws.
If they are loose. tighten the loose bolts and Check if screws are found to be damaged. Replace the new screws,
if the controller screw hole is damaged and the controller needs to be replaced.
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3. Restart the vehicle. If the fault continues to occur measure the resistance value between the motor U\ V\W
phases. If the value displayed on the multimeter is O or infinity it means that the motor has been damaged inside
and a new blade motor needs to be replaced.

4. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.
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14.49 ML 17/MM 17/MR 17 Left/Middle/Right Blade Motor Controller Severe Overtemp

Tool: Infrared Thermometers, Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 17/MM 17/MR 17 fault code.

2. Move the vehicle to an open area without grass, restart the cutter motor. If the Fault disappears, the cause of
the fault is the controller heating caused by the overload of the cutter motor, should be reduce mowing density.

3. Restart the vehicle. If the fault continues to occur, check the connection of the motor U/V/W phase line on the
controller and tighten the loose bolts.

4. Restart the vehicle. If the fault continues to occur, measure the temperature of the blade controller, and read
the feedback temperature of the blade control through the upper computer ToolsForCAN-PlatformChecker for
comparison. If the difference is significant it indicates that the internal temperature sensor of the controller is
faulty and needs to be replaced with a new cutting blade controller.

@ ToolsForCAN-PlatformChecker - Made by Mason Xu Release at 20231127

LA MEEIATER A S DL HTEIN T — A
ERMEEEET. B LRNESREE. o
Al ron, 0 HEAHE o 0
L T TR maiiaE. o EELL A
EHILAE, 0 HRALEE. 0 BET{FitHN
ERHSEE, 0 LRHSEE, 3 BT b
[ hth N/A SR, N/A

(7)

0 0

WNELR
ERHSEAS. B SEYERams.
ERpsEss, B SEYSEers.
stk 0 SR 0
LT 0 AR A 0
ERWSEE. 0 GRS, 0
AR, W& B, N/A
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5. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.50 ML 18 /MM 18 /MR 18 Left/Middle/Right Blade Motor Controller EEPROM
Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 18/MM 18/MR 18 fault code.

2. Restart Vehicle.

3. Ifthis fault code persists, please replace a new blade controller. Refer to the maintenance manual for the specific
disassembly and assembly steps.

4. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.51 ML 21 /MM 21 /MR 21 Left/Middle/Right Blade Motor Stall Detected

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 21 /MM 21 /MR 21 fault code.

2. Use the CURTIS controller application Check whether the controller software version is correct, If the version
is incorrect, rewrite the correct version.
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= BO PR

e AR
Project Menn: G20 CIR Vehicle B ¥Wehicle % Vehicle Information | Device Version ' Right Wheel Controller Software Versiom
Hame Name Device Value

Vehicle Right Wheel Controller Software Version 104

Vehicle Information Right Wheel Controller Hardware Version 102
Vehicle Serial Number

= Left ®heel Controller Software Version 1oz
= Vaha
= Vehicle Modal Funber Left ¥Wheel Controller Hardware Yersion 102
= Device Version
(1) Right ¥heel Controller Softw Blade Controller Software Version 103
-« (1) Right ¥heel Controller Hardw Blade Controller Hardware Version 101
-1} Left Wheel Controller Softws |Battery BMS Software Versiom 107
« [ Left Wheel Comtroller Hardwa Battery BMS Hardware Version 201
-1} Blade Controller Software We: n

GFS Software Version 25140

+[1) Blade Controller Hardware Ve
-1 Battery BMS Software Version
[ Battery BMS Hardware Version
‘(D) GES Software Versien

~i= CAN Interface

Meotor Automated Commizsioning Tesd
Throttle Setting

Vehiele Trouble Shooting

Right (Hode Dx26)

Left (Node 0x28)

3. Restart the vehicle. If the fault continues to occur. If this fault code persists, please replace a new blade controller.
Refer to the maintenance manual for the specific disassembly and assembly steps.

4. Restart the vehicle. If the fault continues to occur, check whether the motor power is insufficient. If the vehicle
in the downhill, due to the motor power is not enough, resulting in motor stall, the Blade Motor needs to be
replaced. Refer to the maintenance manual for the specific disassembly and assembly steps.

5. If you have replaced a new controller or a new motor, remember to follow the self-learning steps for the motor
auto-matching test.

14.52 ML 23/MM 23/MR 23 Left/Middle/Right Blade Motor Controller Precharge Failed

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 23/MM 23/MR 23 fault code.
2. Keep the vehicle power off state.

3. Set the Multimeter to the diode position and measure the voltage between the U \ V \ W phase and the positive
electrode.
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4. Setthe Multimeter to the diode position and measure the voltage between the U \ V\ W phase and the negative
electrode.

-

5. Iftherangeis 0.45-0.52V, the MOS is normal. Otherwise, it is judged that the MOS is damaged and the controller
needs to be replaced. Refer to the maintenance manual for the specific disassembly and assembly steps.

6. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.53 ML 26/MM 26/MR 26 Left/Middle/Right Blade Motor Controller MOSFET
Abnormal

Tool: Multimeter, Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 26/MM 26/MR 26 fault code.

2. Keep the vehicle power off state.
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3. Set the Multimeter to the diode position and measure the voltage between the U \ V \ W phase and the positive
electrode.

4. Setthe Multimeter to the diode position and measure the voltage between the U \ V\ W phase and the negative
electrode.

5. Ifthe range is 4.7-5.0V, the MOS is normal. Otherwise, it is judged that the MOS is damaged and the controller
needs to be replaced. Refer to the maintenance manual for the specific disassembly and assembly steps.

6. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.54 ML 27/MM 27/MR 27 Left/Middle/Right Left Blade Motor Controller Temperature
Sensor Abnormal

Tool: Computer, Debugging wire, PCAN
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Check:
1. Display pop up ML 27/MM 27/MR 27 fault code.
2. Restart Vehicle.

3. Ifthis fault code persists, please replace a new blade controller. Refer to the maintenance manual for the specific
disassembly and assembly steps.

4. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.55 ML 28/MM 28/MR 28 Left/Middle/Right Blade Motor Controller Self-Check
Abnormal

Tool: Computer, Debugging wire, PCAN

Check:
1. Display pop up ML 28/MM 28/MR 28 fault code.
2. Restart Vehicle.

3. Ifthis fault code persists, please replace a new blade controller. Refer to the maintenance manual for the specific
disassembly and assembly steps.

4. If you have replaced a new controller, remember to follow the self-learning steps for the motor auto-matching
test.

14.56 DS 11 Abnormal Display CAN Communication(First vehicle model)

Tool: Multimeter, Computer, Debugging wire, PCAN
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Possible Cause:

This error means display lose communication with right traction controller.  there are seven main possibilities
could cause this error code.

ERRORS X

Display CAN Communication Abn... )

Display plug-in is loose ]
f[ Display is offline Display CAN cable branch open l
Display broken down ]

Right traction controller Plug-in is loose ]
[ Right traction is offline

Right traction controller broken down ]

Fault Code Detected: DS 171:
Display communication fault”

CAN bus short to Mower body ]

[ CAN short ar open CAN-H short to CAN-L ]

Coil Negative Path Open ]

\-[ BMS is offline ]—-[ CAN-H or CAN-L open ]

Solution:

1. ToolsForCAN Communication Check.

1) Connect to the vehicle using P-CAN tool and open software (Tools For CAN-Platform Checker) .
2) Query what components are online or offline (OK-online, NG-offline).
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| Residential Gen2 CRZ Residenfial Gen2 CRT  Commencal Optimus ZTR Residential Gen1 CRZICRT UTV

Residenfial PMU Troubleshooting

S0C%,
SW Vern
1 . 4 HW Ver:
Blade System Wal Vs
L Gl SW Ver, B R Clrl SW Ver, [8107] Curr Aq
[ LctHw ver, HI0T | r ctl W Ver, [HiD1] Pas. Insul Res kO
L Mir Speed rpm-: i} R Mir Speed rpm- 0 Meg. Insul Res kil
[ LM Phase Curr A 0 [ R Mt Phase Cura. 0 DisCharge Error Code:
L Ctrl Temp. G0.8 R Cirl Temp. 60.8
Error Code: MiA Error Code: M, Charge Emor Code
Communication Status
L Traction Cirl . NG L Blade Ctr « [ ] BMS: [NGI
| Instrument/Display: NG
R Traction Cirl . NG I Blade Cirl « NG GPS: NG

< B @ QA OB & x ¥ e - 0O x

§ TosolsFarCAN-MlatfarmChacker - Made by Mazan Xu  Releace ar 30231127 1 x
1 connact . -

4  Hardware Select: |PCAN_USB 1 (51h) ~ Refrosh @ Comnect Record TRC File i Te_mperanle Mode

E REC Wiew Files O Centigrade--c

Baud Rate:. 250 kBit'sec ~ Dicconnect . Record o Eaente
= e
Other CT 0 8 Fahrenheit-'¢

1 _ ® Normal Mode: O Small StandOn Mode O PZ60 Mode ReadInfo  write Info - Throttle Range Monitor Traction Molor Sellearming

Traction System
LCtrl Throt Value %, 49.8 R Ctrl Throt Value %:  50.7 Select Models EEI50H i
L Ctrl SW Ver. 5103 R Ctrl SW Ver. 5105 S arial Numbar. 101 0000000000000
L Clil HW Ver, Hi0Z R Clrl HW Wer, [HiD2! e [pzn0 ]
L Mir Speed rpme. ] R Mir Speed rpme. 0 _
LMrPhase CurAs 0 RMrPhase CurA, 0 GPESW Ver -

[ Lo Temp 62.6 R Mir Temp « 626 Vicle work hours b~
L Ctrl Temg-: 626 R Crl Temg: 60.8 Bladeworkhowshs 121

.|:IIU[ Code: TRSB .I:IIUI Codes TR5B
Parking_Brake_Manually_Disengag | Parking_Brake_Manually_Disengag BMS System

Crwenview  CellAnd Discharge/Charge

93
5107
H201
9.9
0.80
5000
5000
MiA

MiA

If a component is offline, then we can tell the error exist in that component, refer to following steps to inspect and
repair. If all components are offline then we have a whole system communication issue.
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2. Display is offline check.
1) Try to normally operate the mower and see if it can move forward or backward normally. If mower can move
forward or backward normally, refer to following steps to fix:

2) Check whether the display plug-in is loose. Check if display plug-in CAN-H and CAN-L has pin withdrawing.
Check whether there is trash causing poor contact of the plug-in.

3) Use the multimeter to check whether display plug-in CAN-H and CAN-L is well connected. If not, need to
replace main wire harness of whole machine. If yes, need to replace display. (refer to service manual for details).

3. Right controller is offline check.

1) Observe main controller indicator light for 20 seconds, If light flashes, then we can tell power supply of the main
control is normal—Check whether main controller plug-in is loose. Check if main controller plug-in CAN-H and
CAN-L has pin withdrawing. Check whether there is trash causing poor contact of the plug-in.

If main controller plug-in is normal, use multimeter to check whether CAN-H and CAN-L of display and main
controller plug-in is well connected. Check whether there is a circuit break. If it not, replace the entire main wire If
light does not flash, then we can tell power supply of the main controller is abnormal. Refer to following steps to
inspect and repair:

2) Use a wrench to confirm that three bolts circled in blue below are fastened.

3) Then use DC voltage range of multimeter to detect whether the ground voltage in these three places is above
70V.
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Point 2

A g, ;

Point 3 -*7,-—-’

If detected voltage at point (1) is under 70V, please overhaul battery pack power supply. (There is issue for the
battery high voltage supply). If detected voltage at point (1) is above 70V, while that at point (2) is under 70V,
please replace 400A fuse between bolt (1) and (2).

Point 5 Point 6

If detected ground voltage at point (1), (2), (3) ,(4)all above 70V, while that at point (5) is under 70V, refer to
following steps to inspect and repair: Firstly, check whether the fuse at point (6) is loose, as circled below; If fuse at
point (6) is fastened, use multimeter current on/off gear to inspect whether the fused is damaged. Replace if the
20A fuse is damaged; If the fuse is well, please replace main controller wire harness , If detected ground voltage at
point (1), (2), (3), (4), (5) all above 70V, check whether pin4 is loose. If pin4 is normal, the right controller broken
down.

4) Open software Tools For CAN-Platform Checker @ ToolsForCAN-PlatformChecker |t g components show
“‘NG—offline”, then we most likely have a short circuit between CAN-H and CAN-L.
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@' ToolsForCAN-PlatformChecker - Made by Mason Xu Release at 20231127 ?
Connect
Hardware Select PCAN_USB 1 (51h) ~ Refresh @ Comnedt Record TRC File - Temperature Mode
. REC View Files O Centigrade-"c
BaudRate. 250 kBitisec 2 o o o LZTE ,
0 cT 0 ® Fahrenheit-*f

Residential Gen2 CRZ Residential Gen2 CRT Commerical Optimus ZTR Residential Gen1 CRZ/CRT UTV  Residential PMU Troubleshooting

Tracton Sys(?err;llm‘ Mode O Small StandOn Mode O PZ60 Mode ReadInfo Write Info Throttle Range Monitor Traction Motor Self leaming
L Ctrl Throt Value %: 498 R Citrl Throt Value %- 507 Select Model: CZ3258X v

L Ctrl SW Ver: |s103] R Ctrl SW Ver. 5105 Serial Numbers 1010000000000000

L Ctrl HW Ver. H102 R Ctrl HW Ver. H102 —— Rzateo |

ot spesdrm: 0 R spesdem: 9 S

LM Phase CurA: 0 RMt Phase CurA: 0 PSS Ver:

L Mtr Temp : 626 R Mitr Temp : 626 Vehicle work hours he  ~~*

L Ctrl Temp: 62.6 R Cirl Temp- 60.8 Blade work howsh, 22

Emor Code: TRSB Emor Code: TR5B

Parking_Brake_Manually_Disengag A Parking_Brake_Manually_Disengag BMS System

Overview Cell And Discharge/Charge

® SOC%: %
4

1

SW Ver; [s107
HW Ver: H201
Blade System Vol V: 799
L Ctrl SW Ver: [S107 R Ctrl SW Ver: sir CurrA: 0.80
L Ctri HW Ver: [H101 R Ctrl HW Ver: H101 Pos. Insul Res kQ: 5000
L Mtr Speed rpm: 0 R Mtr Speed rpm. 0 Neg. Insul Res k2. 5000
L Mtr Phase Curr A: 0 R Mir Phase Curr A: 0 DisCharge Error Code: NA
L Ctrl Temp- 60.8 R Cirl Temp: 60.8
Emor Code: NA Ermor Code: NIA Charge Ermor Code: NIA
Communication Status
L Traction Ctri : NG L Blade Ctrl - NG BMS: NG
Instrument/Display: NG
R Traction Cirl + NG R Blade Ctrl NG GPS: NG
=
= =
= =
= o
Py = gy i
= 2 22 = =,
= % . @ |
s R o = = ol — =
= L woo = £ w
— = e —_ e —
+ o HE! — i3 = ] o=
wl — o = 0 = = = o
= s £ 8 S =
i = et et M =
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(\ - i
* Afdr—
| l
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OPTIMUS Z CANBUS NETWORK TOPOLOGY
NOTE: there are two terminal resistances (each of them is 120Q), one is in BMS, the other one is in lamp
controller.
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4. CAN bus short or open check.

Always hold multimeter to test the resistance between CAN-H and CAN-L of debugging port, unplug all plug-ins
with CAN communication in turn, when you unplug one device such left side light, the resistance turn from around
1.5Q to around 60 Q .as so to locate whether it's short circuit between main control wire harness CAN-H & CAN-L,
or it’s short circuit between certain part's CAN-H & CAN-L.

Display plug-in GPS plug-in

3-in-1 blade controller plug-in  Right drive controller plug-in Front ETO plug-in

Rear ETO plug-in BMS plug-in
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1) Keep the multimeter to test the resistance value between CAN-H and CAN-L. then we need to unplug the
device connector one by one at the same time, we need to observe the resistance value.

2) When we first unplug the BMS connector (there is a 120 Q terminal resistance inside), if the measure
resistance turn from around1.5 Q to 120 Q. the BMS cause the short. When Step2: the measure resistance is
about 1.5 Q, the short still exists.

3) unplug the front lamp plug (lamp controller inside with a 120 Q terminal resistance), if the measure resistance
turn from around1.5 Q to10k Q 50k Q. The BMS cause the short. When the measure resistance is about 1.5 Q,
the short is still exist.

4) unplug the device connectors one by one, if the measure resistance turn from around1.5 Q to k Q. the device
you just unplug cause the short. When the measure resistance is about 1.5 Q, it means the short is still exist.
So the harness cause the short between CAN_H and CAN_L.
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5. BMS is offline check
1) Check whether BMS plug-in is loose. Check if BMS plug-in CAN-H and CAN-L has pin withdrawing. Check
whether there is trash causing poor contact of the plug-in.

Display CAN Communication Abn... )

BMS CAN Communication Abnor... )

2) Use the multimeter to check whether CAN-H and CAN-L of display plug-in and BMS plug is not open.
Resistance should measure around 1.3 Q. If very large value found, then open is detected and wiring harness
will need to be replaced.

Rev 5.0 168



Optimus Z Service Manual

14.57 DS 12 Right Wheel Controller CAN Communication Abnormal

1. If the vehicle cannot move forward or backward normally. @ ToolsForCAN-PlatformChecker Use P-CAN,
open the software, and check whether the main controller is online (displaying "OK" means online; displaying
"NG" means not online). If it is not online, it can be determined that the main controller is partially faulty.

& B e 0 m bEr & x M e — 0O x
@ ToslcFarCAN-PlatfarmChecker - Made by Mason ¥u  Releace at 20231127 ? x
Connact - -
[ Hardware Select: |PCAN_USB 1 (S1h) ~ Refresh e Connect Record TRC File . Temperature Mode
it i i O Cenligrage-c
REC View Files .
Baud Rate: 250 kBitisec ~ Disconnect . Record i
Other T 0 ® Fahrenheit--+

| Residential Gen2 CRZ Residential Gen2 CRT Commencal Optimus ZTR  Residential Gen1 CRZ/ICRT UTV  Residendial PMU Troubleshooting

[ ® Normal Mode: O Smal StandOn Mode O PZED Mode Readinfo Write Info Throtfle Range Monitor Traction Motor Selfidearming
Traction System
LCtrl Throt Value % 49.8 R Ctrl Throt Value % 50.7 Select Model CEEEK -
L Ctrl SW Ver. 8103 R Ctrl SW Ver. 5105 Sarial Number: 1010000000000000
L Clil HW Ver H102 R Clil HW Wer, Hi02 s T
L Mtr Speed rpm. 0 R Mir Speed rpm. 0 ) _
LMrPhase CurA, 0 R MrFhase CurA, 0 GRS —
L Mir Temp « 626 R Mtr Temp . 626 Vehicle work hours h.
L Ctrl Temp- G626 R Cirl Temp- 60.8 Blade work howrs h.
Error Codes IR5B Error Codes TR5B

Parking_Brake_Manually_Disengag | Parking_Brake_Manually_Disengag BMS System

Owerview  CellAnd Discharge/Charge

[©]
O] I

(; ) { S0C%: a3
SW Ve S107
1 4 HW Ver. H201
Blade System Val Vs 79.9
L Ctrl SW Ver, S107 R Ctrl SW Ver, [5107] Curr A 0.50
L Clrl HW Ver, H1DT R Chrl HW Ver, [HiD1] Pos. Insul Res kQ. 5000
L Mir Speed pm. ] R Mir Speed rpm. 1] Neg. Insul Hes k(s 2000
LM Phase Curt A ] R Mir Phase Curr A 0 DisCharge Eror Code: WA
L Ctrl Temg- 60.8 R Cirl Temg: 60.8
Error Code: MIA Error Code: MIA Charge Error Code, A
Communication Status
L Traction Cirl . NG| L Blade Ctrl s [ ] BMS: NG
InstrumentDisplay: NG|
R Traction Cirl , NG R Blade Ctil + [ ] GPS. |NGI

2. Observe the main control indicator light for 20S seconds to see if the indicator light flashes. If the main controller
indicator light flashes, it means that the main control power supply is normal. Check whether the main controller
plug-in is loose, and check whether the CAN-H and CAN-L pins of the main control plug-in are withdrawn. Is
there any garbage on the surface of the plug-in, causing poor plug-in contact.

Rev 5.0 169



Optimus Z Service Manual

3. If the main control plug-in is normal, use a multimeter to check whether CAN-H and CAN-L of the instrument
plug-in and the main control plug-in are connected and whether there is an open circuit. If there is no continuity,
replace the vehicle's main wiring harness.

4. If the indicator light of the main controller does not flash, it means that the power supply of the main controller
is not normal. First use a wrench to confirm that the three bolts (1), (2) and (3) are tightened and there is no sign
of looseness. If the bolts are tight, use the DC voltage range of the multimeter to check whether the voltage to

ground at (1), (2) and (3) is greater than 70V.

5. If the voltage at point (1) is less than 70V, the power supply of the battery pack needs to be inspected.
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6. If the voltage at (1) is greater than 70V and the voltage at (2) is less than 70V, the 400A fuse between bolts
(Dand (2) needs to be replaced.

7. Ifthe voltage at (1), (2) and (3)) is greater than 70V and the voltage at (4) is less than 70V,First check whether
the (5)-20A fuse is loose. If it is normal, use a multimeter to check whether the 20A fuse is damaged; if it is
damaged, replace the 20A fuse. If (5)-20A fuse is normal, replace the main control harness.

14.58 DS 13 BMS CAN Communication Abnormal

1. Check whether the BMS plug-in is loose, check whether the BMS plug-in CAN-H and CAN-L pins are withdrawn,
and whether there is garbage on the surface of the BMS plug-in, causing poor plug-in contact.

_CAN-H

2. If there is no problem with the battery pack plug-in, use a multimeter to check whether the CAN-H and CAN-L
of the instrument plug-in and the battery pack plug-in are connected. If there is no continuity, replace the vehicle's
main wiring harness.
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14.59 BC 11 Input Power Undervoltage

Check:
1. Display pop up BC 11 fault code.
2. Restart charge.

3. Check whether the grid voltage is abnormal.
14.60 BC 12 Input Power Overvoltage

Check:
1. Display pop up BC 12 fault code.
2. Restart charge.

3. Check whether the grid voltage is abnormal.
14.61 BC 13 Output Undervoltage

Check:
1. Display pop up BC 13 fault code.
2. Restart charge.

3. Check whether the load voltage is abnormal.

14.62 BC 14 Output Overvoltage

Check:
1. Display pop up BC 14 fault code.
2. Restart charge.

3. Check whether the load voltage is abnormal.

14.63 BC 15 Output Overcurrent

Check:
1. Display pop up BC 15 fault code.
2. Restart charge.

3. Check whether the charging loop current is abnormal and whether there is an output short circuit phenomenon.

14.64 BC 16 Charger Overtemp

Check:
1. Display pop up BC 16 fault code.
2. When the internal temperature dropped to 69°C (156 °F), the charger automatically resumed charging.

3. Charger performance reduced while temperature is high. Once temperature is within standard range fault will
automatically clear and normal charging operation will resume.
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14.65 BC 17 Output Short Circuit

Check:
1. Display pop up BC 17 fault code.

2. Please discontinue charging. Ensure use of a known good charger. If this does not correct the fault, contact
after-3.sales service.

14.66 BC18 Battery Output Polarity Reversal

Tool: Multimeter

Check:
1. Display pop up BC 18 fault code.

2. Check whether the positive and negative electrodes of the charging socket correspond to the positive and
negative electrodes connected to the battery pack.

3. Select the multimeter, remove the C + connector from the battery pack, and measure whether the C + connector
and the positive electrode of the charging socket DC + are turned on.
v ==

4. Select the multimeter, remove the C-connector from the battery pack, and measure whether the C-connector
and the charging socket negative electrode DC-go on.
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14.67 BC 19 No Battery Output Voltage

Check:
1. Display pop up BC 19 fault code.
2. Restart the charger, and reinsert charger plug.

3. Check for any debris that may be in charging port or plug and clear if present. If these actions for not correct the
fault, discontinue use of the vehicle and contact after-sales service.

14.68 BC 21 Non-Load

Check:
1. Display pop up BC 21 fault code.
2. Restart the charger, and reinsert charger plug.

3. Check for any debris that may be in charging port or plug and clear if present. If these actions for not correct the
fault, discontinue use of the vehicle and contact after-sales service.

14.69 BMS 11 Battery Discharging Slight Overtemp

Check:
1. Display pop up BMS 11 fault code.

2.  Vehicle has been put into a state of reduced performace while cooling. Once temperature is back within standard
range, the fault will automatically clear and normal operation will resume.

14.70 BMS 12 Battery Discharging Severe Overtemp

Check:

1. Display pop up BMS 12 fault code.
2. Power off.

3. Waiting 30 min.

4

Restart the vehicle.
14.71 BMS 13 Battery Discharging Slight Undertemp

Check:
1. Display pop up BMS 13 fault code.

2. Vehicle has been put into a state of reduced performace while cooling. Once temperature is back within standard
range, the fault will automatically clear and normal operation will resume.

14.72 BMS 14 Battery Discharging Severe Undertemp

Check:
1. Display pop up BMS 14 fault code.
2.  Power on.

3. Waiting 30 min.
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4. Restart the vehicle.

14.73 BMS 15 Battery Cells Slight Temperature Difference

1. Display pop up BMS 15 fault code.

2.  Vehicle has been put into a state of reduced performace while cell temperatures return to normal. Once
temperature is back within standard range, the fault will automatically clear and normal operation will resume.

14.74 BMS 16 Battery Cells Severe Temperature Difference

Check:

1. Display pop up BMS 16 fault code.
2. Power off.

3. Waiting 6 hours.

4

Restart the vehicle.

14.75 BMS 17 Battery Cells Slight Overvoltage

Check:
1. Display pop up BMS 17 fault code.
2. Stop charging.

3. Normal driving.
14.76 BMS 18 Battery Cells Severe Overvoltage

Check:

1. Display pop up BMS 18 fault code.
2. Stop charging.

3. Restart the vehicle.
4

Normal driving.
14.77 BMS 19 Battery Cells Slight Undervoltage

Check:
1. Display pop up BMS 19 fault code.
2. Reduce load.

3. Charging.
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14.78

Tool: Computer, Debugging wire, PCAN , Charger

Check:

BMS 21 Battery Cells Severe Undervoltage

1. Display pop up BMS 21 fault code.

2. Connect to host computer View computer interface.

@ ToolsForCAN-PlatformChecker - Made by Mason Xu  Release at 20231127

Connect

Hardware Select:

Baud Rate: 250 kBit/sec

e Refresh

Disconnect
Other

Record TRC File Temperature Mode
rec @ start View Files O Centigrade-c

Record
T 0 @ Fahrenheif--f

Residential Gen2 CRZ Residential Gen2 CRT Commerical Optimus ZTR Residential Gen1 CRZ/CRT UTV  Residential PMU Troubleshooting

® Normal Mode
Traction System

L Ctrl Throt Value %: 0
L Ctrl SW Ver:

L Ctrl HW Ver:

L Mir Speed rpm:

L Mir Phase Curr A:
L Mir Temp :

L Ctrl Temp:

Error Code: N/A

0

Blade System

L Ctrl SW Ver:

L Ctrl HW Ver:

L Mir Speed rpm: 0

L Mir Phase Curr A: 0

L Ctrl Temp: 0
Ermror Code: N/A

o o|o|lo

Communication Status
L Traction Ctrl -

R Traction Cirl «

© Small StandOn Mode © PZ60 Mode

R Clri Throt Value %:

R Cirl SW Ver:

R Cirl HW Ver:

R Mir Speed rpm:
R Mtr Phase Curr A:
R Mir Temp :

R Cirl Temp:

Error Code:

R Cirl SW Ver:

R Cirl HW Ver:

R Mir Speed rpm:
R Mir Phase Curr A.
R Cirl Temp:

Error Code:

L Blade Ctrl -

R Blade Cirl .

0

ol o|lo|lo

NIA

NIA

BMS:

ReadInfo Write Info  Throttle Range Monitor Traction Motor Self-learning
Select Model: Cz3288X v

Serial Number:
Model:

GPSSW Ver:
Vehicle work hours h:

Blade work hours h:

BMS System

Overview ; Cell And Discharge/Charge
SOH%:

Cell Highest Vol V:
Cell Lowest Vol V:
Cell Highest Temp *C:

o|le|lo|lo

Cell Lowest Temp “C:
Charger Socket Pos. Temp

Charger Socket Neg. Temp
Charge Total Hrs Ah:
DisCharge Total Hrs Ah:

olo|lo|oc|jo|o|e|e|o

Instrument/Display:

GPS:

3. Ifcell lowest voltage<<1.8V, Replace the battery pack.

4. If Battery Cells Voltage Difference less thanl.5V, Update BMS maintenance program, if Start Charging,
Minimum cell voltage is charged to 3V or maximum cell voltage to 3.6V cutoff. Update normal program.

5. If Battery Cells Voltage Difference less than 600mv, charge normally to 100%SOC. Battery Cells Voltage
Difference greater than 600mv, Replace the battery pack.

6. If Battery Cells Voltage Difference greater than1.5V, Replace the battery pack.
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7. 2V<cell lowest voltage<<2.5V, Shielded battery voltage difference fault, normal charge.

8. 2.5V<cell lowest voltage, Battery Cells Voltage Difference greater than 600mv, Replace the battery pack.

14.79 BMS 23 Insulation Resistance Severe Insufficient

Tool: insulation resistance meter

Possible Cause:

This error occurs when the vehicles BMS system has detected a severe insulation error.

BMS23 - Insulation
Resistance Severe
Insufficient

-Please restart the vehicle.
-Please contact after-sales service.

,[ Encoder ]—[ power or signal cable short to Mower ]

[ Drive Motor H Left /Right Drive Motor assemble short to Mower ]

Fault Code Detected: "BMS 23 Insulation

Resistance Severs Insufficient” = [ Lamp systems I

[ High Voltage Cable ]—[ Cable short to Mower ]

\[ Cantrol Harness J—[ Harness short to Mower J

Solution:

1. Encoder check
When BMS 23 error appears, we need to check whether left encoder or right encoder cause the BMS23 error.

(This is essential if the encoder rework has not been completed on the unit.)

1) First power off the Mower.

2) Then disconnect then left encoder.

3) Finally, power on the machine. If the error code disappears, then the left encoder is causing BMS 23. If the

BMS 23 error is still present, plug in the left encoder and then repeat the above 3 steps for the right encoder. If
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the error disappears, it is the right encoder. If still present repeat the above 3 steps with both encoders
disconnected. If BMS 23 disappears, both encoders are at error.

2. Traction motor check
Now we will measure if the right or left motor is causing BMS23.

1) Disconnect all 3 motor leads.

2) Measure any motor lead to chassis ground. We should measure OL or a resistance in the Mega ohms. If we
see a value lower like to the right, we are measuring a short to ground.

m G+ Rt h AL T T

3. Lamp check

Measure whether the lamps (different Mower have different lamps, but the method remains the same) is causing
the BMS23 error.

1) When there is a BMS23 error code, first switch off the unit.
2) Keep one of the lamp connector unconnected.
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3) Switch on the unit, if the BMS23 is disappeared, it means the lamp you just unplug cause the error.
4) If the error still exists, then move to the next lamp and repeat the previous 3 steps.

If the error disappears during this process, then the last lamp unplugged is at error. If all lamps have been
unplugged and error is still present the lamps are not the cause of the error.

NOTE: Every time before you unplug the lamp connector, you need to first power cycle the unit.

4. High voltage cable check
Battery Positive and Negative Cable Check.

1) Disconnect both ends of the high voltage battery cable. (Disconnect at the battery, and at the control board)

2) Now measure the resistance of each cable to chassis ground. If the measured value is OL or in theMega ohms
then no ground short found. If the value is below this then a ground short has been found.

If the measured value is OL or in the Mega ohms then no ground short found. If the value is below this then a
ground short has been found.
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5. Battery system check
Battery positive and battery negative cable check If battery positive and battery negative cable is OK.

1) Plug the Battery Positive and Negative connector into battery.

2) With the cables connected at the battery measure the resistance. From the other end of each battery cable to
chassis ground. If the measured value is OL or in the Mega ohms then no ground short found. If the value is
below this then a ground short has been found.

6. Control Harness check
If high voltage cable short to chassis ground, BMS23 will occur. As you see in the following drawings, the red line
A, B lines are all High voltage(80V), when these cables short to Ground, BMS23 occurs.
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) AD||SWITCH 3/INTERLOCK oo o [ATO
P1 DRIVER 5 |AB
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DRIVER 3 |A4
RIGHT PARK SWITCH A10 || sirona DRIVER 4 A3
PTO(NC) DRIVER 1 |A2
A33 |switcH s U PMAC Motor
PTO(NO) v E%
ol A24 | canreH 1 W =i EM Brake
Blade Speed Switch o ol A2 ||l cwimrcns ey ﬁ%‘]ﬁ y
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GND ’
Master SWITCH 2i Motor Temprature
B+ Sensor
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THROTTLE POT HIGH CANL 1357
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A16 CANTERML —
THROTTLE A28
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E] A9 |wiren 3/ GOILRETURN |B13
INTERLOCK DRIVER3 B4
P1 DRIVER4 [B3
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PARKSWITCH _—  |B10||quircn 4 u PMAC Motor
[INEAR ACTUATOR © v
UJP SWITCH B22 W
SWITCH 7
LINEAR ACTUATOR a/c: +5v | B26
OWN SWITCH B14 PHASE A| B31 Position
oo SWITCH 13 PHASE B[ B32 Encoder
Slave GND BY
SWITCH 2/ANA 2 | B8 @
Contro"er(B) Motor Temperature
Sensor
B+
B-
B15 | 1HRoTTLE POT HIGH
CANH %g
1 B16 | rhroTTLEWIPER CAN L
LEFT THROTTLE 5kQ oy B25
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1) Mower switch off.

2) Unplug right and left traction controller connector.

3) Right control lever and left control lever release to park. push the PTO switch (A24 is a normally close switch).
4) Measure the resistance value between pin A10 and Mower ground.

5) Measure the Al11, A12(B12), A33 by the same way.

Using previous method, measure A24, A33 ., All. Al2.

1) Keep unit powered off.

2) Pull PTO switch (A24 is a normally open switch).

3) Putright control lever and left control lever to park.

4) Measure the resistance value between pin A24 and Mower ground. If the measured value is OL or in the Mega
ohms, then no ground short found. If the value is below this then a ground short has been found, and the
control harness will need replacing.

According to the above measuring method, measure P1.

1) Keep unit powered off.
2) Directly measure the resistance value between P1 and chassis ground.

If the measured value is OL or in the Mega ohms then no ground short found.
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If the value is below this then a ground short has been found and the control harness will need replacing

14.80 BMS 24 Battery Discharge Slight Overcurrent

Check:
1. Display pop up BMS 24 fault code.

2.  Reduce load.
14.81 BMS 25 Battery Discharge Severe Overcurrent

Check:
1. Display pop up BMS 25 fault code.
2. Reduce load.

3. Restart the vehicle.
14.82 BMS 26 Battery Cells Voltage Slight Difference

Check:
1. Display pop up BMS 26 fault code.
2. Reduce load.

3. Charging.
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14.83 BMS 27 Battery Cells Voltage Severe Difference

Tool: Computer, Debugging wire, PCAN, Charger

Check:
1. Display pop up BMS 27 fault code.

2. Connect to host computer View computer interface.

@ ToolsForCAN-BlatformChecker - Made by Mason Xu  Release at 20231127 ?
Connect
Hardware Select: ~ Refresh ) Record TRC File Temperature Mode
- REC . Rg?or:d View Files O Centigrade-c
Baud Rate: 250 kBit/lsec v Disconnect ]
Other CT. 0 ® Fahrenheit-°F

Residential Gen2 CRZ Residential Gen2 CRT Commerical Optimus ZTR Residential Gen1 CRZ/CRT UTV  Residential PMU Troubleshooting

Traction Sysﬁ?e rl:ljormal Mode O Small StandOn Mode O PZ60 Mode ReadInfo Write Info Throtfle Range Monitor Traction Motor Self-learning
L Ctrl Throt Value %: 0 R Crl Throt Value %: 0 Select Model: 828N -

L Cirl SW Ver: R Ctrl SW Ver: Serjal Number:

L Ctrl HW Ver: R Ctrl HW Ver: Modsl.

L Mtr Speed rpm: 0 R Mir Speed rpm: 0

L Mtr Phase Curr A: 0 R Mir Phase Curr A: 0 GPSSW Ver.

L Mtr Temp 0 R Mtr Temp : 0 Vehicle work hours h:

L Cirl Temp: 0 R Ctrl Temp: 0 Blade work hours h:

Error Code: N/A Error Code: N/A

BMS System
Overview  Cell And Discharge/Charge

SOH%:

0

Cell Highest Vol V: 0 0

0 0 Cell Lowest Vol V. 0 0

Blade System Cell Highest Temp °cC: 0 0

L Ctrl SW Ver: R Ctrl SW Ver: Cell Lowest Temp °C. 0 0
L Ctrl HW Ver: R Ctrl HW Ver: haigeisockelio=glenioig)
L Mir Speed rpm: 0 R Mir Speed rpm: 0 CHEFRrSPEEiEy B g
L Mtr Phase Curr A: 0 R Mtr Phase Curr A: 0 Charge Total Hrs Ah: 0
L Cirl Temp: 0 R Ctrl Temp: 0 DisCharge Total Hrs Ah: 0

Error Code: N/A Error Code: N/A

Communication Status

L Traction Ctrl : L Blade Ctrl : BMS:
Instrument/Display:

R Traction Cirl R Blade Cirl : GPS:

3. Ifcell lowest voltage<<1.8V, Replace the battery pack.
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4. If Battery Cells Voltage Difference less than1.5V, Update BMS maintenance program, Start Charging, Minimum
cell voltage is charged to 3V cutoff. Update normal program, Battery Cells Voltage Difference less than 600mv,
charge normally to 100%SOC. Battery Cells Voltage Difference greater than 600mv, Replace the battery pack.

5. If Battery Cells Voltage Difference greater thanl.5V, Replace the battery pack.
6. If 2V<<cell lowest voltage<<2.5V, Shielded battery voltage difference fault, normal charge.

7. If 2.5V<cell lowest voltage, Battery Cells Voltage Difference greater than 600mv, Replace the battery pack.

14.84 BMS 28 Battery Slight Overvoltage

Check:
1. Display pop up BMS 28 fault code.
2. Stop charging.

3. Normal driving.

14.85 BMS 29 Battery Severe Overvoltage

Check:

1. Display pop up BMS 29 fault code.
2. Stop charging.

3. Restart the vehicle.
4

Normal driving.

14.86 BMS 31 Battery Slight Undervoltage

Check:
1. Display pop up BMS 31 fault code.
2. Reduce load.

3. Charging.
14.87 BMS 32 Battery Severe Undervoltage

Tool: Computer, Debugging wire, PCAN , Charger
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Check:

1. Display pop up BMS 32 fault code.

2. Connect to host computer View computer interface.

@ ToolsForCAN-PlatformChecker - Made by Mason Xu  Release at 20231127 7
Connect
Hardware Select v Refresh ® Record TRC File Temperature Mode
Start O Centigrade-"c
Baud Rate; 250 kBilisec B —— rec @ Resod vienFiles
Other CT. 0 @® Fahrenheit-"F
Residential Gen2 CRZ Residential Gen2 CRT Commerical Optimus ZTR Residential Gen1 CRZ/CRT UTV  Residential PMU Troubleshaoting
. @® Nommal Mode O Small StandOn Mode O PZ60 Mode ReadInfo Write Info  Throttle Range Monitor Traction Motor Seff-learning
Tracfion System
L Ctrl Throt Value %: 0 R Ctrl Throt Value %: 0 Select Model. ST -
L Ctrl SW Ver: R Ctrl SW Ver: Serial Number:
L Ctrl HW Ver: R Ctrl HW Ver:
Model:
L Mtr Speed rpm: 0 R Mtr Speed rpm: 0
L Mtr Phase Curr A: 0 R Mir Phase Curr A: 0 CPESW Ver.
L Mtr Temp - 0 R Mir Temp : 0 Vehicle work hours h:
L Ctrl Temp: 0 R Ctrl Temp: 0 Blade work hours h:
Error Code: NIA Error Code: NIA
BMS System
Overview | Cell And Discharge/Charge.
SOH%- 0
Cell Highest Vol V: 0 0
0 0 Gell Lowest Vol Vs 0 0
Blade System Cell Highest Temp °C: 0 0
L Ctrl SW Ver. R Ctrl SW Ver. Cell Lowest Temp *C: 0 0
L Ctrl HW Ver: R Cirl HW Ver: CEpIrSIIERR Iz g
L Mtr Speed rpm: 0 R Mir Speed rpm: 0 CIpTETEEiEy By g
L Mir Phase Curr A: 0 R Mtr Phase Curr A: 0 Charge Total Hrs Ah: 0
L Ctrl Temp: 0 R Ctrl Temp: 0 DisCharge Total Hrs Ah: 0
Error Code: NIA Error Code: NIA
Communication Stafus
L Traction Cfrl « L Blade Cfrl : BMS:
Instrument/Display:
R Traction Ctrl : R Blade Ctrl GPS:

3. Ifcell lowest voltage<<1.8V, Replace the battery pack.

4. If Battery Cells Voltage Difference less than1.5V, Update BMS maintenance program, Start Charging, Minimum
cell voltage is charged to 3V cutoff. Update normal program, Battery Cells Voltage Difference less than 600mv,
charge normally to 100%SOC. Battery Cells Voltage Difference greater than 600mv, Replace the battery pack.

5. If Battery Cells Voltage Difference greater thanl.5V, Replace the battery pack.

6. If 2v<<cell lowest voltage<<2.5V, Shielded battery voltage difference fault, normal charge.

7. If 2.5V<cell lowest voltage, Battery Cells Voltage Difference greater than 600mv, Replace the battery pack.

14.88 BMS 33 Battery Charging Slight Overtempt

Check:

1.

2
3.
4

Display pop up BMS 33 fault code.
Request half the current limit.
The charger output current drops by half.

Temperature is within standard range fault will automatically clear and normal charging operation will resume.
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14.89 BMS 34 Battery Charging Severe Overtempt

Check:

1.

2
3.
4

Display pop up BMS 34 fault code.
Stop Charging.
Waiting the unit to cool down.

Recharge.

14.90 BMS 35 Charging Port Slight Overtemp

Check:

1.

2
3.
4

Display pop up BMS 35 fault code.
Request half the current limit.

The charger output current drops by half.

Temperature is within standard range fault will automatically clear and normal charging operation will resume.

14.91 BMS 36 Charging Port Severe Overtemp

Check:

1.

2
3.
4

Display pop up BMS 36 fault code.
Stop Charging.
Waiting the unit to cool down.

Recharge.

14.92 BMS 37 Discharging B+ Contactor Welded

Check:

1. Display pop up BMS 37 fault code.

2. Discontinue Use if restart doesn't fix.

3.  Remove the battery box cover Replace the battery pack discharge B+ relay.
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14.93 BMS 38 Discharging B- Contactor Welded

Check:
1. Display pop up BMS 38 fault code.
2. Discontinue Use if restart doesn't fix.

3.  Remove the battery box cover Replace the battery pack discharge B- relay.

14.94 BMS 39 Battery Charging Contactor Welded

Check:
1. Display pop up BMS 39 fault code.
2. Discontinue Use if restart doesn't fix.

3.  Remove the battery box cover Replace the battery pack charge relay.

14.95 BMS 41 Battery Heater Contactor Welded

Check:
1. Display pop up BMS 41 fault code.
2. Discontinue Use if restart doesn't fix.

3.  Remove the battery box cover Replace the battery pack heater relay.
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14.96 BMS 42 Battery Current Sensor Abnormal

Check:
1. Display pop up BMS 42 fault code.
2. Discontinue Use if restart doesn't fix.

3.  Remove the battery box cover. Replace the battery pack Current Sensor.

n I%MU

14.97 BMS 43 Battery Sampling Chip Abnormal

Check:
1. Display pop up BMS 43 fault code.
2. Discontinue Use if restart doesn't fix.

3.  Remove the battery box cover Replace the battery pack BMS.

AZ1-S/H-1LS82-VO0SNE-dL ‘BIEHI

HWUN—HEEBK
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14.98 BMS 44 Battery Cell Open Circuit

Check:
1. Display pop up BMS 44 fault code.
2. Discontinue Use if restart doesn't fix.

3.  Remove the battery box cove Check whether the cable on the module is disconnected, no disconnected.

4. Check whether the module connector is burned black.

5. Check whether the BMS module connector is burned black.
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BMS.

N
i

mmaamanan
i

14.99 BMS 45 Master and Slave chips Abnormal

Check:
1. Display pop up BMS 45 fault code.

2. Discontinue Use if restart doesn't fix.
3. Remove the battery box cover Replace the battery pack BMS.
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msum l‘nkﬁiﬁ“ﬁi

14.100 BMS 47 Charger CAN Communication Timeout

Tool: multimeter

Check:
1. Display pop up BMS 47 fault code.

2. Set the multimeter to resistance, Check whether the CAN between the battery communication port and the
charging base is properly connected. If Displays 0Q, Replace the charge.
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3. If Battery cannot be charged, Remove the battery box cover, Replace the BMS.

] 3 ]i[ ; _ AZLSM-LSEZVOOSHEdL ‘RTHE

B — ﬁﬁﬁgw@
“ﬂms L

14.101 BMS 48 Battery Precharge Failed

Check:
1. Display pop up BMS 48 fault code.
2. Discontinue Use if restart doesn't fix.

3.  Remove the battery box cover Replace the battery pack precharge resistance.

14.102 BMS 49 Battery 12V Abnormal

Check:
1. Display pop up BMS 49 fault code.
2. Discontinue Use if restart doesn't fix.

3. Remove the battery box cover Replace the battery pack DC/DC power.

AZV-S/M-LLSZ-VOOSNE-dL BRI

HRUY—HEERND
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14.103 BMS 51 Battery Heater Abnormal

Tool: multimeter

Check:
1. Display pop up BMS 51 fault code.

2. Check the resistance of the battery heating film, The normal range is 9 to 11,if no, heating film damge.

3.
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14.104 BMS 52 Battery CC2 Detection Abnormal

Tool: multimeter

Check:
1. Display pop up BMS 52 fault code.

2. Check that the grounding cable on the charging base is properly connected to the frame If no O is displayed,
reconnect the ground cable.

14.105 BMS 53 Battery B+ Contactor Coil Short

Tool: multimeter

Check:
1. Display pop up BMS 53 fault code.
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2. Check the coil of the B+ relay, OL not shown, relay damage, Replace B+ relay.

14.106 BMS 54 Battery B- Contactor Coil Short

Tool: multimeter

Check:
1. Display pop up BMS 54 fault code.

2. Check the coil of the B- relay, OL not shown, relay damage, Replace B- relay.
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14.107 BMS 55 Battery Precharge Contactor Coil Short

Tool: multimeter

Check:
1. Display pop up BMS 55 fault code.

2. Check the coil of the Precharge relay, OL not shown, relay damage, Replace Precharge relay.

14.108 BMS 56 Battery Charge Contactor Coil Short

Tool: multimeter

Check:
1. Display pop up BMS 56 fault code.

2. Check the coil of the charge relay, OL not shown, relay damage, Replace charge relay.
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14.109 BMS 57 Battery Heating Contactor Coil Short

Tool: multimeter

Check:
1. Display pop up BMS 57 fault code.

2. Check the coil of the heating relay, OL not shown,relay damage, Replace heating relay.

14.110 BMS 58 Battery Continuous Discharge Overcurrent

Check:
1. Display pop up BMS 58 fault code.

2. Reduce load.
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