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Required Tools

➔ Laptop with Software (APECS, OrionBMS, Axis Camera Software)

➔ Serial Cable (RS232)

➔ USB to RS232 Adapter if Required

➔ Ethernet Cord and Adapter if Required

➔ Multimeter

➔ Basic tools
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Outline

Fault Guide BMS 

Fault Guide APECS

Engine & Espar 

Generator End

Control Panel

Mast and Hydraulic System

Camera and Modem System

Solar System

Battery Box and BMS

LED Lights
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BMS FAULTS
01
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DTC SPN = 1370 FMI = 0 Internal Communication Fault
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DTC SPN = 1370 FMI = 0 Internal Communication Fault (Cont. 1)
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DTC SPN = 1370 FMI = 2 Weak Cell Fault
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DTC SPN = 1370 FMI = 2 Weak Cell Fault (Cont. 1)
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DTC SPN = 1370 FMI = 2 Weak Cell Fault (Cont. 2)
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DTC SPN = 1370 FMI = 3 Low Cell Voltage Fault 
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DTC SPN = 1370 FMI = 3 Low Cell Voltage Fault (Cont. 1)
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DTC SPN = 1370 FMI = 3 Low Cell Voltage Fault (Cont. 2)
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DTC SPN = 1370 FMI = 4 Open Cell Voltage Fault
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DTC SPN = 1370 FMI = 4 Open Cell Voltage Fault (Cont. 1)
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DTC SPN = 1370 FMI = 4 Open Cell Voltage Fault (Cont. 2)
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DTC SPN = 1370 FMI = 4 Open Cell Voltage Fault (Cont. 3)
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DTC SPN = 1370 FMI = 4 Open Cell Voltage Fault (Cont. 4)
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DTC SPN = 1370 FMI = 4 Open Cell Voltage Fault (Cont. 5)
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DTC SPN = 1370 FMI = 4 Open Cell Voltage Fault (Cont. 6)
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DTC SPN = 1370 FMI = 4 Open Cell Voltage Fault (Cont. 1)
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DTC SPN = 1370 FMI = 5 Current Sensor Fault
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DTC SPN = 1370 FMI = 5 Current Sensor Fault (Cont. 1)
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DTC SPN = 1370 FMI = 5 Current Sensor Fault (Cont. 2)
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DTC SPN = 1370 FMI = 5 Current Sensor Fault (Cont. 3)
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DTC SPN = 1370 FMI = 5 Current Sensor Fault (Cont. 4)
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DTC SPN = 1370 FMI = 5 Current Sensor Fault (Cont. 5)
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DTC SPN = 1370 FMI = 5 Current Sensor Fault (Cont. 6)
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DTC SPN = 1370 FMI = 5 Current Sensor Fault (Cont. 7)
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DTC SPN = 1370 FMI = 6 Pack Voltage Sensor Fault
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DTC SPN = 1370 FMI = 6 Pack Voltage Sensor Fault (Cont. 1)
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DTC SPN = 1371 FMI = 2 Thermistor Fault
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DTC SPN = 1371 FMI = 2 Thermistor Fault (Cont. 1)
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DTC SPN = 1371 FMI = 3 Cell Voltage Over 5V
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DTC SPN = 1371 FMI = 3 Cell Voltage Over 5V (Cont. 1)
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DTC SPN = 1371 FMI = 3 Cell Voltage Over 5V (Cont. 2)
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DTC SPN = 1371 FMI = 3 Cell Voltage Over 5V (Cont. 3)
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DTC SPN = 1371 FMI = 3 Cell Voltage Over 5V (Cont. 4)
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DTC SPN = 1371 FMI = 4 Charge-Enable Relay Fault

Fault Description: This will be shown when there is current going to the pack when there 

should not be.  Please note that current going into the pack is shown as a negative 

number.

1. Solar controller needs to be adjusted.  It is letting in current when the pack is showing 

no need for power or full SOC

2. System is running in manual mode and the gen is charging even when it is not 

supposed to.

3. Current sensor needs to be zeroed. 

4. Contact Technical Support
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DTC SPN = 1371 FMI = 5 Discharge-Enable Relay Fault

Fault Description: This is shown when pack SOC is 10% or below. 

1. Verify 200 amp Charge circuit breaker is in the closed position

2. Verify Gen Output for Voltage (no load) and current (load).

3. Verify charge contactor is closing when machine is calling for charge.

4. If 1-3 check out hold in reset button until soc is to 11-12%. Then machine should 

operate normally.

5. Contact Technical Support
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DTC SPN = 1372 FMI = 0 Internal Thermistor Fault
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DTC SPN = 1372 FMI = 0 Internal Thermistor Fault (Cont.1)
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DTC SPN = 1372 FMI = 1 Internal Logic Fault

44



DTC SPN = 1372 FMI = 1 Internal Logic Fault (Cont.1)
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DTC SPN = 1372 FMI = 2 ERROR (MIL) Output

Fault Description:

This fault is displayed anytime the battery management system sees a fault. 
Not all BMS faults are displayed. 
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DTC SPN = 1372 FMI = 2 ERROR (MIL) Output

Diagnostic Steps:

1. Open panel verify color (Green/red) on the led light located on the 
BMS. 

2. If light is red, push reset button located inside of panel.
3. If step 2 is unsuccessful, plug into bms with laptop.
4. Open bms utility software.
5. Call HLS tech support once connected to BMS.
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APECS (ECU) 
FAULTS
02
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DTC SPN = 638 FMI = 5 Actuator - Open Circuit
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Fault Code Fault Name Possible Cause Action

DTC SPN = 638 FMI = 
5:

Actuator - Open 
Circuit

Shutdown Relay
relay coil properly 

wired/failed

Wire Unconnected
Check Actuator and shut 
down relay contact wiring



DTC SPN = 638 FMI = 6 Actuator - Over Current
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Fault Code Fault Name Possible Cause Action

DTC SPN = 638        
FMI = 6:

Actuator - Over 
Current

Wire short circuit
Check for actuator power 

supply line short to ground
Short Circuit inside the 

actuator
Power the controller off and 

replace the actuator



DTC SPN = 3671 FMI = 0 Auto Crank
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Fault Code Fault Name Possible Cause Action

DTC SPN = 3671      
FMI = 0

Auto Crank
Unable to start the 

engine

Verify Fuel level
Verify that crank actuator 

position allows enough fuel 
for the engine to start



DTC SPN = 3509 FMI = 4 APS Power Supply (5V-1)
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Fault Code Fault Name Possible Cause Action

DTC SPN = 3509     
FMI = 4

APS Power Supply Wire short to ground
Check the APS +5 (J2-B1) 

Wiring



DTC SPN = 639 FMI = 2 CAN Communication
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Fault Code Fault Name Possible Cause Action

DTC SPN = 639 FMI = 
2

Can 
Communication

Can Wiring Issue
Check CAN wiring- Contact 

technical support



DTC SPN = 168 FMI = 1 CPU Power Supply (5V-3)
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Fault Code Fault Name Possible Cause Action

DTC SPN =168         
FMI = 1

CPU Power Supply 
(5v-3)

Excessive Battery 
Voltage Drop

Verify that 12v battery 
power does not fall below 
specification (11.5VDC)



DTC SPN = 629 FMI = 12 CPU Failure
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Fault Code Fault Name Possible Cause Action

DTC SPN =629 FMI = 
12

CPU Failure Controller Defective Contact Technical Support



DTC SPN = 110 FMI = 3 ECT Sensor High
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Fault Code Fault Name Possible Cause Action

DTC SPN =110          
FMI = 3

ECT Sensor High
Wiring Issue

Check ECT analog input 
wiring

Temperature sensor 
defective

Check/Replace the coolant 
Temp. Sensor



DTC SPN = 110 FMI = 4 ECT Sensor Low
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Fault Code Fault Name Possible Cause Action

DTC SPN =110          
FMI = 4

ECT Sensor Low
Wiring Issue

Check ECT analog input 
wiring

Temperature sensor 
defective

Check/Replace the coolant 
Temp. Sensor



DTC SPN = 630 FMI = 12 EEPROM RW Failure
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Fault Code Fault Name Possible Cause Action

DTC SPN =630         
FMI =12

ECT Sensor High Controller Defective
Replace Controller

Call Technical Support



DTC SPN = 168 FMI = 0 High Battery Voltage
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Fault Code Fault Name Possible Cause Action

DTC SPN =168         
FMI =0

High Battery 
Voltage

Configuration
Verify Battery Voltage 

Supply and Configuration

Wiring Issue
Verify voltage at controller 

supply pins



DTC SPN = 190 FMI = 8 Loss of Speed
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Fault Code Fault Name Possible Cause Action

DTC SPN =190         
FMI =8

Loss of speed

No Fuel Verify machine has fuel
MPU wiring issue Check/Replace MPU wire
MPU damaged Check/Replace MPU sensor

Autocrate issue- 
controller unable to 
enable starter motor

Check the auto crank relay 
wiring.

Check /Replace starter 
motor

Autostart enable switch 
issue

Verify the engine speed is 
sensed when ASE input is 

active



DTC SPN = 102 FMI = 3 MAP Sensor High
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Fault Code Fault Name Possible Cause Action

DTC SPN =102         
FMI =3

Map Sensor High
Wiring Issue

Check the analog input 
wiring

Map sensor defective
Check/replace the MAP 

sensor



DTC SPN = 1210 FMI = 4 MAP Sensor Low
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Fault Code Fault Name Possible Cause Action

DTC SPN =102        
FMI =4

Map Sensor low
Wiring Issue

Check the analog input 
wiring

Map sensor defective
Check/replace the MAP 

sensor



DTC SPN = 3510 FMI = 4 MAP Power Supply (5V-2)
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Fault Code Fault Name Possible Cause Action

DTC SPN =35010      
FMI =4

MAP power supply

Wire short to ground
Check the MAP +5V (J2-H1) 

wiring

Map sensor current 
draw excessive

Verify the MAP sensor 
supply current doesnt 

exceed 15 mA



DTC SPN = 190 FMI = 0 Overspeed
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Fault Code Fault Name Possible Cause Action

DTC SPN =190               
FMI =0

Overspeed

Actuator not capable of 
closing the fuel throttle

Check the force needed to 
close the fuel against the 

actuator force

Speed control gains not 
calibrated properly

Calibrate (Increase) gains 
for better handling of load 

rejection
Overspeed Value set 

too low
Check the overspeed 

configuration



DTC SPN = 110 FMI = 0 Over Temperature
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Fault Code Fault Name Possible Cause Action

DTC SPN =110          
FMI =0

Over Temperature

Engine coolant 
temperature exceeded

Verify the engine coolant 
temperature

Coolant Temperature 
sensor defective

Verify the temperature 
sending unit signal against 
measured engine coolant 

temperature



DTC SPN = 1210 FMI = 3 Position Sensor High
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Fault Code Fault Name Possible Cause Action

DTC SPN =1210         
FMI =3

Position Sensor 
High

Wiring Issue
Measure the position sensor 
signal against the actuator 

position
Position Sensor 

Defective
Replace the actuator if 

needed.



DTC SPN = 1210 FMI = 4 Position Sensor Low
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Fault Code Fault Name Possible Cause Action

DTC SPN =1210         
FMI =4

Position Sensor 
Low

Wiring Issue
Measure the position sensor 
signal against the actuator 

position
Position Sensor 

Defective
Replace the actuator if 

needed.



1

Engine
03

69
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Oil Pressure
Sensor

Fuel Rack 
Actuator

Speed 
Sensor

Coolant 
Sensor
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Service Interval 
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1

Gen End
04
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DVR

CT

Thermal 
Sensor

Rectifier

Diodes

DC +

DC -

AC

Capacitor
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-T1= Stability trimmer usually from 4-5 tag.
-SW1= usually we set this switch both in number side write in component “off side” this switch extend the 
range of setting to T1.
-T2= under speed protection (for 1800-3600rpm remove bridge 50/60hz in JP4)
-T3= output voltage setting
-T4= amplification of T9 function, is made for extend the range of current setting by T9
-T9= trimmer for setting the maximum limit for exciter current output, this value must remain above this limit 
for 5 seconds ( this for have the start-up capability).
-T7= output current limit setting the max. power output current (see from the hall sensor).
-The F5-6-7 (attached the revision of manual) is the remote for max. limit current : the same function of T7 but 
remote by potentiometer.( the trimmer T7 have no effect when external potentiometer is connected.) 85
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1

Control Panel
05

87



88



ApecsPASD 
Control Unit

Fault Reset 
Button

12v Fuses

48v Fuses

BMS

Control 
Relays

Espar Easy 
Start

Battery CB 
Switch

12VDC Battery 
Maintainer

48V Light 
Contactor

Charge Relay 
Contactor

Shunt

Discharge Relay 
Contactor

Mecan

Bus Bar
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1

Mast and 
Hydraulic
06
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Pump

Flow Adjustment (Speed 
Up/Down)

Level Indicator

Solenoid

Fill Cap

Note: Cold weather requires cold 
rated oil.
Recommend Petro Canada Arctic 15 
or Equivalent
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1

Camera and 
Modem System
07
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1

Solar System
08
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Solar Charge Controller
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Battery Box
09
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Battery Cells (16)

Thermistor (3)

Bus Bar

Voltage Sensing

Battery Safety
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1

LED
Lights
010
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LED Bar

DC Driver (48v to 70v)
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