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About This Document

This document introduces the ~  High Voltage Battery System (APX APX 86 200H-S1
for short) in terms of its installation, electrical connection, operation, 
commission, maintenance, and troubleshooting. Before installing and operating 
the APX system, ensure that you are familiar with the product features, functions, 
and safety precautions provided in this document.

Symbol Description

Indicates a potentially hazardous situation, if not avoided, 
could result in serious injury or death.

NOTICE is used to address practices not related to personal injury.

WARNING

NOTICE
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The APX 86~200H-S1 High-voltage Battery System can supply power to loads 
working with WIT 50-100K-HU(-H/-AU/-A) Hybrid Inverter when needed.  Make 
sure to purchase the suitable Hybrid Inverter. If 9-14 battery modules are 
installed, please choose the WIT 50-100K-HU(-H/-AU/-A)  model.  

1 Product Overview
1.1 Intended Use

Figure 1-3:Rear view of the APX 1000140-C1Figure 1-1: System diagram of the APX High Voltage Battery System

1.2 Appearance
1.2.1 APX 1000140-C1 ( Module)Control 

The APX 1000140-C1 Control Module (CM) consists of the power control unit, relay, 
fuse, DC switch, power and communication terminals. The appearance of the 
Control Module is shown below. 

NO. Designation Description

1 POWER Power button

2 Switch DC switch

3 LED Battery operation indicator

4 BM1 BM & CM communication terminal 1

5 BM2 BM & CM communication terminal 2

6 BAT- BAT negative terminal

7 BAT+ BAT positive terminal

8 Ground terminal, connected to the Battery Module

9 USB Fault logging and firmware upgrade

NO. Designation Description

1 Ventilation valve Exhaust air and keep water out

2 PCS+
CM positive terminal, connected to hybrid inverter's 
positive terminal

3 PCS-
CM negative terminal, connected to hybrid inverter's 
negative terminal

4 SEM
Communication terminal, connected to the 
ShineMaster

5 AC INPUT AC input terminal

6 PCS
Communication terminal, connected to the hybrid 
inverter

Electrical Grid

Meter

Gird

AC

Relay

Fuse EPS

Hybrid Inverter

EPS
Load

Load

AC
Breaker

Figure 1-2:Front view of the APX 1000140-C1
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Figure 1-4: Dimensions of the APX 1000140-C1

No. Function Function description

1

Display SOC Display current SOC in a circle progress bar.

Display the BM 
charge/discharge 
state & the system 
upgrade state Display the upgrade progress during the upgrade 

(e.g. half of the lights are on when it reaches 50%);

Light bars light up one by one clockwise during 
charging;
Light bars go out one by one anticlockwise during 
discharging (the number of light bars corresponds 
to the system SOC with each representing 2% SOC);

9 bars rotate clockwise during fault recording.

2

Display SOC Display SOC in percentage.

Display the system 
upgrade state

If the upgrade fails, "FA" and the error code are 
displayed alternately;

Upon successful upgrade, "SU" is displayed;

During the fault recording, "Er" is displayed.

During the upgrade, "UP" is displayed;

3 Display CM status
Steady red when a fault occurs.
Blinking green indicates an alarm;
Steady green during normal operation;

4 Logo
The light is steady on when the APX system is 
powered on.

5 Display BM status

Steady green during normal operation;

Steady red when a fault occurs;
Blinking green indicates an alarm;

Blinking red when parallel operation fails.

LED display

Figure 1- 5: LED display
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1.2.2 APX 14.3P-B1 (Battery Module)

The APX 14.3P-B1 Battery Module (BM) consists of battery cells, DC-DC converter, 
mechanical parts, Battery Management Unit (BMU) as well as power and 
communication terminals. The appearance of the product is shown below.

NO. Designation Description

1
Explosion-proof 

valve
Exhaust air and keep water out

2 FAN Fan power supply terminal

3 USB Fault logging and firmware upgrade

4 IN1
Communication input 1, connected to OUT1 on the 
previous BM, or BM1 on the CM (for the first BM)

5 IN2
Communication input 2, connected to OUT2 on the 
previous BM, or BM2 on the CM (for the first BM)

6 B+ BAT positive terminal

7
Ground terminal, connected to the next module 
using the anti-tip & grounding connecting piece

8 B- BAT negative terminal

9 OUT2
Communication output 2, connected to IN2 on the 
next BM, or covered with the short-circuit connector 
cap (for the last BM)

10 OUT1
Communication output 1, connected to IN1 on the 
next BM, or covered with the dust-proof cover (for 

Figure 1-6: Appearance of the APX 14.3P-B1
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When installing or operating the battery system, the safety information contained 
in this section must always be followed. For safety reasons, it is the installer's 
responsibility to get familiar with this manual and all warnings before 
installation.

2.1 General safety
The product has been designed and tested in accordance with international 
safety requirements. As with all electrical or electronical devices, there are 
residual risks despite careful construction. Before installing or using the battery 
system, please read the instructions carefully and follow all safety precautions at 
all time. 

 Safety 2  

Ÿ Damage during the transportation by the customer. 

Ÿ Warranty expiration.

Ÿ Improper installation by unprofessional and uncertified personnel.

Growatt shall not be liable for any consequence of the following circumstances:

Ÿ Failure to follow the operation instructions and safety precautions provided in 
this document.

Ÿ Unauthorized modifications or removal of the software package.

Ÿ Battery modules are left uncharged for more than six months.

Ÿ Damage caused by improper operations of a third part or customer, including 
those in transportation, storage, installation and use of the product. 

Ÿ Damage due to force majeure, such as lightning, earthquakes, fire, and storms. 

Ÿ Operating the equipment in environments that cannot meet the requirements 
specified in this document.

Ÿ Damage caused by repairing, disassembling, and modifying the product 
without authorization. 

Ÿ Tampering with labels on the chassis or modifying the date of production. 

Ÿ The product's tamper evident label is removed or any item is missing due to 
customer's negligence or intentional damage.

1.3 Working Principle and Function

The APX 86~200H-S1 High Voltage Battery System comprises a high voltage 
controller (APX 1000140-C1) and multiple battery modules (APX 14.3 -B1) 
connected in series, including the electrochemical batteries, the battery control 
unit, the battery management unit, power and communication terminals and 
other mechanical parts.

A single APX system supports the connection of 6-14 battery modules in series, 
increasing the capacity and maximum charge/discharge power of the battery 
system. The APX battery system communicates with the hybrid inverter via CAN 
communication.

Compared with other energy storage systems, the APX system outperforms with 
superior charging and discharging performance, higher efficiency, flexible 
capacity expansion, precise monitoring, an extended cycle life and less self-
discharge losses.

Ÿ Series connection: support the series connection of six to fourteen Battery 
Modules. 

Ÿ Monitoring: monitor the voltage, current and temperature of both cells and the 
entire battery system.

Ÿ Battery module balancing: intelligent power distribution, active battery 
balancing.

Ÿ Protection and Alarm: initiate protection and generate alarms when 
overvoltage, undervoltage, overcurrent, over-temperature or under-
temperature occurs.

Ÿ Report: report all alarms and status data to the hybrid inverter.

Ÿ System off due to a fault: 6 minutes after the battery system and hybrid inverter 
communication is disconnected or after the under-voltage protection.

Ÿ Battery cell balancing: passive battery cell balancing.
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2.2 Safety Precautions
2.2.1 Environment Requirements

Ø The ambient temperature should not exceed 50°C and keep the battery away 
from heat sources.

Ø Do not install or use the battery in a wet place with moisture or liquids, such as in 
the bathroom. 

Ø Do not place the battery against the wall. Instead, keep a clearance of at least 
300 mm.

Ø Battery power terminals shall not come in contact with conductive objects such 
as wires. 

Ø Do not put the battery in contact with liquids.

Ø Do not expose the battery to corrosive gases.

Ø Place the battery in a safe place and ensure that the battery is not accessible to 
children and animals. 

Ø Do not place the battery in direct sunlight for extended periods of time. 

Ø Do not dispose the batteries in fire, which may cause an explosion. 

2.2.2 Operation Precautions

Ø The batteries must be disposed of in accordance with local safety regulations.

Ø Do not touch the battery system with wet hands.

Ø When storing or handling the battery, do not stack batteries without package.

Ø Ensure reliable grounding.

Ø Only qualified and well-trained personnel are permitted to repair, replace or 
maintain the battery.

Ø It is strictly prohibited to disassemble the battery system without authorization.
Ø Do not crush, drop or pierce the battery pack and the high voltage controller.

Ø When storing and recharging the battery, the instructions specified in this 
manual must be observed.

Ø Stack battery packing cases in compliance with the stacking requirements on 
the external package,

Ø Do not use damaged, faulty or deformed batteries, which may release 
flammable gases that may cause a fire or other safety hazards.

Ø Remove all metal objects such as watches and rings that could cause a short 
circuit before installation, replacement and maintenance.

Ø Handle the battery with caution to avoid leakage. The leaked electrolyte is toxic 
and hazardous to skin and eyes.

2.3 Label Description

Symbols Description

Do not dispose of the product together with the household waste 
but in accordance with the disposal regulations for electronic 
waste applicable at the installation site.

Lithium-ion batteries can be recycled.

CE marking 
The product complies with the requirements of the applicable EU 
directives

Be aware of electric shock.

Delayed discharge: High voltage exists after the equipment is 
powered off. It takes 5 minutes to discharge to the safe voltage.  

Be aware of explosive gas.

Be aware of battery leakage.

Heavy objects. Lift with care.

Caution! Hot surface.

Keep the battery pack away from children.

Ensure that the positive and negative terminals are correctly 
connected.

Keep away from open flames or other ignition sources.

Observe the manual.
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3 Storage and Transportation   
3.1 Storage Requirements
Ø Handle the batteries according to the signs on the packing case.
Ø Do not put batteries upside down or on their side.
Ø Do not store damaged batteries near undamaged ones.
Ø The storage environment requirements are as follows: 

Ÿ It is recommended that the battery module be stored in an environment with a 
temperature range of -20°C to 30°C and be charged regularly.

Ÿ Install the batteries in a dry, clean and well-ventilated place. 

3.2 Transportation Requirements

Ÿ The battery pack shall not be transported with other inflammable, explosive or 
toxic substances. 

Ÿ Avoid direct exposure to sunlight, rain, condensing water caused by 
temperature difference and mechanical damages.

Ÿ Keep the transportation temperature between -20°C to 45°C and the relative 
humidity within the range of 5%~95%RH.

Ÿ Do not pile up more than four battery modules.

This product has been certified to comply with UN38.3 (Section 38.3 of the sixth 
Revised Edition of the Recommendations on the Transport of Dangerous Goods: 
Manual of Tests and Criteria) and SN/T 0370.2-2009 (Part 2: Performance Test of 
the Rules for the Inspection of Packaging for Exporting Dangerous Goods). The 
battery pack belongs to Class 9 dangerous goods.

Ÿ Ensure that the original package and labels are intact and identifiable. 

Ÿ There might be a drop in capacity during transportation and storage. 

Failure to follow the above instructions for long-term storage 
may reduce the battery's cycle life or even damage it.

Notice

Storage temperature Storage RH Storage period Recharge period

<-20℃ / Not permitted /

-20℃~10℃ 5%~95% ≤12 months ≤12 months

10℃~30℃ 5%~95% ≤9 months ≤9 months

30℃~50℃ 5%~95% ≤6 months ≤6 months

＞50℃ / Not permitted /

Ÿ Keep the batteries at least two meters away from heat sources (such as a 
radiator). 

Ÿ Avoid exposure to intense infrared radiation. 

Ÿ Protect the batteries against direct sunlight and rain.

Ø If the battery is over-discharged, recharge it to 40% SOC within 7 days.

Ÿ If the battery is not charged within the permitted storage period as indicated 
above, it might result in battery damage. Currently, the battery can only be 
charged via the inverter.

Ÿ Do not expose batteries to corrosive environments. 
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Ø If the battery is over-discharged, recharge it to 40% SOC within 7 days.

Ÿ If the battery is not charged within the permitted storage period as indicated 
above, it might result in battery damage. Currently, the battery can only be 
charged via the inverter.

Ÿ Do not expose batteries to corrosive environments. 
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5 Terminal Connection 
5.1 Power terminal

"Click"

90°
90°

press

Note: 
Ensure that the terminal is audibly snapped into place (a “click” sound) and the 
orange/black button pops up, which indicates a secure connection. Improper 
connection might cause damage to the system.

5.2 Internal communication terminal

 Figure 5-1

5.3　 CM-PCS communication terminal

90° 90°

press

Note: 
When removing the terminal, pull it out horizontally, keeping it perpendicular to t
he CM wiring side; otherwise, the terminal might be damaged.

5.4 CM-AC input terminal

 -Figure 5 2

 -3Figure 5

 -Figure 5 4

   Powering on/off the Battery 6 
                                             System

Ø Hang the warning sign: Do not touch. Authorized personnel only.

Ø Please stand on dry, insulating objects and do not wear 
conductive material such as watches and necklace during 
operation. Insulated tools should be used.

Ø Avoid contact with any parts with electric potential difference.

Ø If any abnormality is found when the equipment is energized, 
turn off the DC switch immediately. After the fault is rectified, turn 
on the switch again.

Ø Personnel who install and operate the Battery System must 
receive thorough training and possess the local national required 
qualifications before operation. Only qualified professionals and 
trained personnel are allowed to install, operate and maintain 
the equipment.

Ø Make sure that the hybrid inverter is off before checking the APX 
battery system.

Notice

6.1 Powering on the Battery System

Turn the DC switch on the Control Module to the “ON” position, then press the 
power button for 1 to 2 seconds. The battery system will be powered on in about 
2 seconds when you hear the sound of the fan in operation.

Before turning on the battery, please check if all cables are properly connected.

Rotate

OFF

ON

Power

press
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Turn the DC switch to ON , and then press the "Power" button (1s<t<2s) 

No. Procedure Acceptance criteria

1
Connect the battery and the 
hybrid inverter

Make sure the wiring harnesses are 
securely connected

2
Set the DC switch to the ON 
position

Ensure that the DC switch is set to the ON 
position

3 to 2 seconds. Observe the LED 
indication on the front panel

Press the POWER button for 1 

1. If the LED display of the control module  
lights up in 10 seconds, the system is 
successfully powered on.

2. If the LED indicator turns red, a fault  
might have occurred. Please shut down 
the system and rectify the issue before 
restarting it.

6.2 Powering off the Battery System

Serial Procedure Acceptance criteria

1
Press and hold the Power 
button for 10 to 15 s, then 
release it and wait for 30 s.

SOC value will disappear, and the 
BM status indicator will be off.

After releasing the button, the 

2 Set the DC switch to OFF
The DC switch is set to the “OFF” 
position.

press
Power

Rotate

OFF

ON

When powering on the system, ensure the isolation switch is turned on before 
pressing the button. When powering off the system, ensure the isolation switch is 
turned off after pressing the button. Do not disconnect the isolation switch with 
power on, as this risks damaging the switch.

Note: 

Maintenance 7 
7.1 Preparation
After the system is powered off, the remaining electricity and heat exist in the 
chassis, which may cause electric shocks or burns. Therefore, wait 10 minutes 
after the system is powered off and wear protective gloves during operation.

7.2 Replacing the BM or the CM

Ÿ Disconnect power cables and CAN communication cables connected to the 
battery system.

Ÿ Wear safety gloves.
Ÿ Turn the DC switch on the control module to OFF and long press the POWER 

button to power off the battery system.

Ÿ Remove the front cover and the anti-tipping connecting pieces on both sides. 
Remove the battery module or the control module using the auxiliary tool.

Ÿ Put the battery module or the control module into the packing box according to 
the repair procedure and transport the battery module or the control module to 
the designated repair site.

Ÿ Install a new unit following the procedure specified in Section 4. 

7.3 LED indicators
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Turn the DC switch to ON , and then press the "Power" button (1s<t<2s) 

No. Procedure Acceptance criteria

1
Connect the battery and the 
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Make sure the wiring harnesses are 
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Rotate

OFF
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power on, as this risks damaging the switch.

Note: 
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After the system is powered off, the remaining electricity and heat exist in the 
chassis, which may cause electric shocks or burns. Therefore, wait 10 minutes 
after the system is powered off and wear protective gloves during operation.

7.2 Replacing the BM or the CM

Ÿ Disconnect power cables and CAN communication cables connected to the 
battery system.

Ÿ Wear safety gloves.
Ÿ Turn the DC switch on the control module to OFF and long press the POWER 

button to power off the battery system.

Ÿ Remove the front cover and the anti-tipping connecting pieces on both sides. 
Remove the battery module or the control module using the auxiliary tool.
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the repair procedure and transport the battery module or the control module to 
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Ÿ Install a new unit following the procedure specified in Section 4. 

7.3 LED indicators
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7.4 Troubleshooting

Indicator
Description Cause Measures

ALM

Communication 
with hybrid 
inverter failed

Communication 
loss between  
hybrid inverter 
and the APX 
battery system

2.Ensure that the hybrid inverter 
is powered on.
3.Check if the communication 
cables between the hybrid 
inverter and the battery system 
are securely connected.
4.If the problem persists, users 
should contact the installer to 
repair the battery.

1.There is no safety risk. 

Communicatio
n with BM 
failed

Communicatio
n loss between 
the Control 
Module and the 
Battery Module

Check whether the 
communication cable between 
the Control Module and the 
Battery Module is securely 
connected.

BUS short-
circuited

Power cable 
short-circuited

Check whether the positive and 
negative terminals are reversely 
connected.

failure

Power cable 
connection 

The power 
cable is 
disconnected 
from the hybrid 
inverter

1.Check whether the power 
cable between the Control 
Module and hybrid inverter is 
securely connected.

3.Check the fuse.

2.Check if the switch is turned to 
the position "ON".

High 
temperature 
protection

The 
temperature 
exceeds the 
BMS protection 
value

Stop using the battery 
immediately. Wait until the 
battery cools down and the 
alarm will disappear.

Low 
temperature 
protection

The 
temperature is 
below the 
protection 
value

No safety hazard. Wait for the 
temperature to rise and the 
alarm will disappear.

(Red Light on)
Control 
Module 

Indicator
Description Cause Measures

ALM

Power cable 
disconnected

The power 
cable is 
disconnected 
from the 
Control Module

Check whether the power cable 
between the Control Module and 
the Battery Module is securely 
connected.

External 
communication 
failure

The external 
communicatio
n cable is not 
properly 
connected

1.Check whether the 
communication cable is securely 
connected.
2.Replace the communication 
cable.

Voltage 
sampling 
anomaly 
protection

BMS voltage 
sampling 
failure

2.Users should contact the 
installer to repair the battery.

1.There is a safety risk and users 
should stop using the battery.

Current 
sampling fault

BMS current 
sampling 
failure

Main circuit 
fault 

BMS main 
power circuit 
failure

1.There is a safety risk and users 
should stop using battery.
2.Users should contact the 
installer to repair the battery.

EEPROM fault 
protection

BMS MCU fails 
to receive data 
from EEPROM

1.There is a safety risk and users 
should stop using the battery.
2.Users should contact the 
installer to repair the battery.

Chip fault 
protection

Communicatio
n loss between 
two MCUs

1.There is a safety risk and users 
should stop using the battery.
2.Users should contact the 
installer to repair the battery.

Discharge 
under- voltage 
protection

Single cell 
voltage is 
below the 
threshold for 
under-voltage 
protection

2.Users should stop discharging 
the battery and recharge the 
battery after the fault is 
rectified.

1.There is a safety risk due to 
over discharging. 

Charge over-
voltage 
protection

Single cell 
voltage 
exceeds the 
threshold for 
over-voltage 
protection

1.There is no safety risk.
2.Users should stop charging the 
battery and the alarm will 
disappear.

(Red Light on)
Battery 
Module
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7.4 Troubleshooting

Indicator
Description Cause Measures

ALM

Communication 
with hybrid 
inverter failed

Communication 
loss between  
hybrid inverter 
and the APX 
battery system

2.Ensure that the hybrid inverter 
is powered on.
3.Check if the communication 
cables between the hybrid 
inverter and the battery system 
are securely connected.
4.If the problem persists, users 
should contact the installer to 
repair the battery.

1.There is no safety risk. 

Communicatio
n with BM 
failed

Communicatio
n loss between 
the Control 
Module and the 
Battery Module

Check whether the 
communication cable between 
the Control Module and the 
Battery Module is securely 
connected.

BUS short-
circuited

Power cable 
short-circuited

Check whether the positive and 
negative terminals are reversely 
connected.

failure

Power cable 
connection 

The power 
cable is 
disconnected 
from the hybrid 
inverter

1.Check whether the power 
cable between the Control 
Module and hybrid inverter is 
securely connected.

3.Check the fuse.

2.Check if the switch is turned to 
the position "ON".

High 
temperature 
protection

The 
temperature 
exceeds the 
BMS protection 
value

Stop using the battery 
immediately. Wait until the 
battery cools down and the 
alarm will disappear.

Low 
temperature 
protection

The 
temperature is 
below the 
protection 
value

No safety hazard. Wait for the 
temperature to rise and the 
alarm will disappear.

(Red Light on)
Control 
Module 

Indicator
Description Cause Measures

ALM

Power cable 
disconnected

The power 
cable is 
disconnected 
from the 
Control Module

Check whether the power cable 
between the Control Module and 
the Battery Module is securely 
connected.

External 
communication 
failure

The external 
communicatio
n cable is not 
properly 
connected

1.Check whether the 
communication cable is securely 
connected.
2.Replace the communication 
cable.

Voltage 
sampling 
anomaly 
protection

BMS voltage 
sampling 
failure

2.Users should contact the 
installer to repair the battery.

1.There is a safety risk and users 
should stop using the battery.

Current 
sampling fault

BMS current 
sampling 
failure

Main circuit 
fault 

BMS main 
power circuit 
failure

1.There is a safety risk and users 
should stop using battery.
2.Users should contact the 
installer to repair the battery.

EEPROM fault 
protection

BMS MCU fails 
to receive data 
from EEPROM

1.There is a safety risk and users 
should stop using the battery.
2.Users should contact the 
installer to repair the battery.

Chip fault 
protection

Communicatio
n loss between 
two MCUs

1.There is a safety risk and users 
should stop using the battery.
2.Users should contact the 
installer to repair the battery.

Discharge 
under- voltage 
protection

Single cell 
voltage is 
below the 
threshold for 
under-voltage 
protection

2.Users should stop discharging 
the battery and recharge the 
battery after the fault is 
rectified.

1.There is a safety risk due to 
over discharging. 

Charge over-
voltage 
protection

Single cell 
voltage 
exceeds the 
threshold for 
over-voltage 
protection

1.There is no safety risk.
2.Users should stop charging the 
battery and the alarm will 
disappear.

(Red Light on)
Battery 
Module

4241



7.5 System fault information list and troubleshooting 
       suggestions

CM (Control Module) Fault Code List

Fault Code Fault Description Troubleshooting suggestions

Fault 405 Relay failure 2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

Fault 411(0)
CM_Communication 
timeout with PCS

1.  Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 411(5)
CM_Communication 
timeout with BM

1.  Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 411(7)
Multiple host parallel 
failure

1.  Check if the BM communication cables 
are securely connected.
2. If the fault message persists, please 
contact Growatt technical support.

Fault 411(9)
Abnormal 
communication with 
SEM 2. If the fault message persists, please 

contact Growatt technical support.

1.  Check if the wiring of the 
communication cables between CM and 
SEM complies with all requirements;

Fault 417(2) Version mismatched
1. Upgrade to the latest version;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 506(3)
CM_BUS open-
circuited

2. If the fault message persists, please 
contact Growatt technical support.

1.  Power off and restart the system;

Fault 506(4) CM_FUSE fault
1.  Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 603(2)
CM_Precharge 
overcurrent

1.  Check if the CM output is short-circuited;
2. If the fault message persists, please 
contact Growatt technical support.

Fault Code Fault Description Troubleshooting suggestions

Fault 1048
CM_Hardware 
overvoltage 
protection

1.  Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 1049
CM_Hardware 
charging overcurrent 
protection

1.  Check if the CM output is short-circuited;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 1154
CM_Abnormal 
disconnection of the 
isolation switch

1.  Check if the CM isolation switch is 
abnormal;
2. If the fault message persists, please 
contact Growatt technical support.

CM (Control Module) Protection Code List

Protection 
Code

Fault description Troubleshooting suggestions

Protect 203
CM_Insulation 
protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off the system and check if the 
power cables of the APX battery system and 
those between the APX and WIT are 
damaged;

Protect 408
CM_Over 
temperature 
protection

1. Check if the ambient temperature is within 
the specified range and if the installation 
clearance requirements are met;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 
409(4)

CM_Total voltage 
overvoltage 
protection

1. Chek if the WIT's PV voltage complies with 
the recommended specifications;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 707
CM_Overcurrent 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

4443



7.5 System fault information list and troubleshooting 
       suggestions

CM (Control Module) Fault Code List

Fault Code Fault Description Troubleshooting suggestions

Fault 405 Relay failure 2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

Fault 411(0)
CM_Communication 
timeout with PCS

1.  Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 411(5)
CM_Communication 
timeout with BM

1.  Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 411(7)
Multiple host parallel 
failure

1.  Check if the BM communication cables 
are securely connected.
2. If the fault message persists, please 
contact Growatt technical support.

Fault 411(9)
Abnormal 
communication with 
SEM 2. If the fault message persists, please 

contact Growatt technical support.

1.  Check if the wiring of the 
communication cables between CM and 
SEM complies with all requirements;

Fault 417(2) Version mismatched
1. Upgrade to the latest version;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 506(3)
CM_BUS open-
circuited

2. If the fault message persists, please 
contact Growatt technical support.

1.  Power off and restart the system;

Fault 506(4) CM_FUSE fault
1.  Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 603(2)
CM_Precharge 
overcurrent

1.  Check if the CM output is short-circuited;
2. If the fault message persists, please 
contact Growatt technical support.

Fault Code Fault Description Troubleshooting suggestions

Fault 1048
CM_Hardware 
overvoltage 
protection

1.  Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 1049
CM_Hardware 
charging overcurrent 
protection

1.  Check if the CM output is short-circuited;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 1154
CM_Abnormal 
disconnection of the 
isolation switch

1.  Check if the CM isolation switch is 
abnormal;
2. If the fault message persists, please 
contact Growatt technical support.

CM (Control Module) Protection Code List

Protection 
Code

Fault description Troubleshooting suggestions

Protect 203
CM_Insulation 
protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off the system and check if the 
power cables of the APX battery system and 
those between the APX and WIT are 
damaged;

Protect 408
CM_Over 
temperature 
protection

1. Check if the ambient temperature is within 
the specified range and if the installation 
clearance requirements are met;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 
409(4)

CM_Total voltage 
overvoltage 
protection

1. Chek if the WIT's PV voltage complies with 
the recommended specifications;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 707
CM_Overcurrent 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

4443



BM (Battery Module) Fault Code List

Fault Code Fault Description Troubleshooting suggestions

Fault 411(6) Parallel failure
2. If the fault message persists, please 
contact Growatt technical support.

1. Check if the communication cables in 
the system are connected properly;

Fault 411(8)
The shorting cap is 
not connected to the 
last BM

1. Check if the shorting cap has been 
connected to the OUT2 port on the last BM.
2. If the fault message persists, please 
contact Growatt technical support.

Fault 416(1) TZ failure
1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 500
CAN communication 
abnormal 2. If the fault message persists, please 

contact Growatt technical support.

1. Check if the communication cables in 
the system are connected properly;

Fault 501
Lithium battery 
failure

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 707 Overload 

1. Check if the load power is greater than 
the battery output specification;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 802(2) IOBUS failure
2. Check if the communication cables 
between BMs are connected properly;
2. If the fault message persists, please 
contact Growatt technical support.

1. Confirm if other BMs report other faults;

Fault 1030
BM_Battery cell 
failure protection

If the voltage of the battery cell is lower 
than 2V, please contact your supplier for 
technical support.

Fault 1087
BM_SOH too low 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 1105
BM_Battery cell over 
temperature failure 

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

BM (Battery Module) Protection Code List

Protection 
Code

Fault description Troubleshooting suggestions

Protect 1001
BM_Charging cell 
overvoltage protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

Protect 1003
BM_Discharge cell 
undervoltage protection

2. If the fault message persists, please 
contact Growatt technical support.

1. If the minimum voltage of the cell is 
less than 2.5V, you need to wake up the 
battery system from the hibernation 
mode by pressing the power button on 
site to charge the battery.

Protect 1005
BM_Large cell voltage 
difference protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1013
BM_Discharge cell over-
temperature protection

1. Check if the ambient temperature is 
within the specified range and if the 
installation clearance requirements 
are met;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1015
BM_Discharge cell 
under-temperature 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1017
BM_Large module cell 
temperature difference 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1021
BM_Discharge 
overcurrent protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1023
BM_Charging 
overcurrent protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1034
BM_Charging cell over-
temperature protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Check if the ambient temperature is 
within the specified range and if the 
installation clearance requirements 
are met;
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BM (Battery Module) Fault Code List

Fault Code Fault Description Troubleshooting suggestions

Fault 411(6) Parallel failure
2. If the fault message persists, please 
contact Growatt technical support.

1. Check if the communication cables in 
the system are connected properly;

Fault 411(8)
The shorting cap is 
not connected to the 
last BM

1. Check if the shorting cap has been 
connected to the OUT2 port on the last BM.
2. If the fault message persists, please 
contact Growatt technical support.

Fault 416(1) TZ failure
1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 500
CAN communication 
abnormal 2. If the fault message persists, please 

contact Growatt technical support.

1. Check if the communication cables in 
the system are connected properly;

Fault 501
Lithium battery 
failure

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 707 Overload 

1. Check if the load power is greater than 
the battery output specification;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 802(2) IOBUS failure
2. Check if the communication cables 
between BMs are connected properly;
2. If the fault message persists, please 
contact Growatt technical support.

1. Confirm if other BMs report other faults;

Fault 1030
BM_Battery cell 
failure protection

If the voltage of the battery cell is lower 
than 2V, please contact your supplier for 
technical support.

Fault 1087
BM_SOH too low 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Fault 1105
BM_Battery cell over 
temperature failure 

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

BM (Battery Module) Protection Code List

Protection 
Code

Fault description Troubleshooting suggestions

Protect 1001
BM_Charging cell 
overvoltage protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

Protect 1003
BM_Discharge cell 
undervoltage protection

2. If the fault message persists, please 
contact Growatt technical support.

1. If the minimum voltage of the cell is 
less than 2.5V, you need to wake up the 
battery system from the hibernation 
mode by pressing the power button on 
site to charge the battery.

Protect 1005
BM_Large cell voltage 
difference protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1013
BM_Discharge cell over-
temperature protection

1. Check if the ambient temperature is 
within the specified range and if the 
installation clearance requirements 
are met;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1015
BM_Discharge cell 
under-temperature 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1017
BM_Large module cell 
temperature difference 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1021
BM_Discharge 
overcurrent protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1023
BM_Charging 
overcurrent protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1034
BM_Charging cell over-
temperature protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Check if the ambient temperature is 
within the specified range and if the 
installation clearance requirements 
are met;
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Protection 
Code

Fault description Troubleshooting suggestions

Protect 1041
BM_Charging cell 
under-temperature 
protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

Protect 1080
BM_Charging total 
voltage overvoltage 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1082
BM_Discharge total 
voltage undervoltage 
protection

1. Please charge the battery as soon as 
possible;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1088
BM_Low temperature 
charging overcurrent 
protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

BM (Battery Module) Warning Code List

WarningCode Fault description Troubleshooting suggestions

Warning 408
Heating film 
hardware abnormal

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Warning 412
Ambient temperature 
excessively high

1. Check if the ambient temperature is 
within the specified range and if the 
installation clearance requirements are 
met;
2. If the fault message persists, please 
contact Growatt technical support.

Warning 701
Battery can only be 
charged

1. Check if the system SOC is lower than 
the configured discharge cutoff SOC;
2. If you have any questions, please 
contact Growatt technical support.

Warning 702
Forced charge is 
required

1. Check if the system SOC is lower than 
the set discharge cutoff SOC;
2. If you have any questions, please 
contact Growatt technical support.

Warning 703
Battery is fully 
charged

1. SOC=100%;
2. If you have any questions, please 
contact Growatt technical support.

Warning Code Fault description Troubleshooting suggestions

Warning 1000
BM_Charging cell 
overvoltage warning

1. Power off and restart the system;
2. If you have any questions, please 
contact Growatt technical support.

Warning 1002
BM_Discharge cell 
undervoltage 
warning

2. If you have any questions, please 
contact Growatt technical support.

1. Please charge the battery as soon as 
possible;

Warning 1079
BM_Charging total 
voltage overvoltage 
warning

1. Power off and restart the system;
2. If you have any questions, please 
contact Growatt technical support.

Warning 1081
BM_Discharge total 
voltage undervoltage 
warning

1. Please charge the battery as soon as 
possible;
2. If you have any questions, please 
contact Growatt technical support.

Warning 1107
BM_Fan abnormal 
warning

1. Check if the BM's front cover is 
correctly installed;
2. If the fault message persists, please 
contact Growatt technical support.
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Protection 
Code

Fault description Troubleshooting suggestions

Protect 1041
BM_Charging cell 
under-temperature 
protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

Protect 1080
BM_Charging total 
voltage overvoltage 
protection

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1082
BM_Discharge total 
voltage undervoltage 
protection

1. Please charge the battery as soon as 
possible;
2. If the fault message persists, please 
contact Growatt technical support.

Protect 1088
BM_Low temperature 
charging overcurrent 
protection

2. If the fault message persists, please 
contact Growatt technical support.

1. Power off and restart the system;

BM (Battery Module) Warning Code List

WarningCode Fault description Troubleshooting suggestions

Warning 408
Heating film 
hardware abnormal

1. Power off and restart the system;
2. If the fault message persists, please 
contact Growatt technical support.

Warning 412
Ambient temperature 
excessively high

1. Check if the ambient temperature is 
within the specified range and if the 
installation clearance requirements are 
met;
2. If the fault message persists, please 
contact Growatt technical support.

Warning 701
Battery can only be 
charged

1. Check if the system SOC is lower than 
the configured discharge cutoff SOC;
2. If you have any questions, please 
contact Growatt technical support.

Warning 702
Forced charge is 
required

1. Check if the system SOC is lower than 
the set discharge cutoff SOC;
2. If you have any questions, please 
contact Growatt technical support.

Warning 703
Battery is fully 
charged

1. SOC=100%;
2. If you have any questions, please 
contact Growatt technical support.

Warning Code Fault description Troubleshooting suggestions

Warning 1000
BM_Charging cell 
overvoltage warning

1. Power off and restart the system;
2. If you have any questions, please 
contact Growatt technical support.

Warning 1002
BM_Discharge cell 
undervoltage 
warning

2. If you have any questions, please 
contact Growatt technical support.

1. Please charge the battery as soon as 
possible;

Warning 1079
BM_Charging total 
voltage overvoltage 
warning

1. Power off and restart the system;
2. If you have any questions, please 
contact Growatt technical support.

Warning 1081
BM_Discharge total 
voltage undervoltage 
warning

1. Please charge the battery as soon as 
possible;
2. If you have any questions, please 
contact Growatt technical support.

Warning 1107
BM_Fan abnormal 
warning

1. Check if the BM's front cover is 
correctly installed;
2. If the fault message persists, please 
contact Growatt technical support.
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8 Technical Specifications 

No. Items Specifications

1  Model APX 14.3P-B1

2 Nominal Capacity/Energy 280Ah/14.33kWh

3 Rated/Usable Capacity/Energy 252Ah/12.89kWh

4 Rated Voltage 80V

5 Operating Voltage 0-105V

6 Maximum current 140A

7 Peak current 196A (60s)

8 Battery Type Cobalt Free Lithium Iron Phosphate (LFP)

9 Operating temperature range -10~50℃

10 Storage conditions 

     5%-95%RH

10℃~30℃/9 months; 
30℃~50℃/6months;

-20℃~10℃/12 months; 

8.2 APX 14.3P-B1 (Battery Module)

8.1 APX 1000140-C1 (Control Module)

No. Items Specifications

1 Model APX 1000140-C1

2 BAT+/BAT- voltage range 250V-950V

3 PCS+/PCS- voltage range 250V-950V

4 Maximum current 140A

5 Peak current 196A (60s)

6 Operating temperature range -10~50℃

7 IP rating IP66

8 Communication method CAN

9 Dimensions (W/D/H)
(36.2/20.0/5.3 in±0.08 in)

920*510*135 mm±2 mm

10 Weight 25±1 kg (55.1±2.20 lbs)

11 Certification & Licensing
IEC62040/IEC62477/IEC62619/CE

/RCM/VDE2510-50/UKCA
12 Environment requirements RoHS

No. Items Specifications

11 Cooling Natural cooling

12 Dimensions (W/D/H)
(36.2/20.0/9.7 in±0.08 in)
920/510/248 mm±2 mm

13 Weight 135±1 kg (297.6±2.20 lbs)

14 Installation floor-mounted installation

15 IP rating IP66

16 Certification & Licensing
IEC62040/IEC62477/IEC62619/CE
/RCM/VDE2510-50/UKCA/UN38.3

17 Environment requirements RoHS

Rated capacity of a single battery module: 252Ah

Formula for calculating the rated capacity of the battery system(EVE):
Rated capacity of a single battery module: 252Ah
N(Number of modules connected in series): 9-14
IFp74/176/209[(16S)NS]M/-10+50/95

Formula for calculating the rated capacity of the battery system(Sunwoda):

N(Number of modules connected in seies): 9-14
IFp74/176/208[(16S)NS]M/0+60/95

Shenzhen Growatt New Energy Co., Ltd.

 +86 755 2747 1942

en.growatt.com

T
E

W
service@ginverter.com

4-13/F, Building A, Sino-German (Europe) Industrial Park,
Hangcheng Ave, Bao’an District, Shenzhen, China
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4 Rated Voltage 80V

5 Operating Voltage 0-105V

6 Maximum current 140A

7 Peak current 196A (60s)

8 Battery Type Cobalt Free Lithium Iron Phosphate (LFP)

9 Operating temperature range -10~50℃

10 Storage conditions 

     5%-95%RH

10℃~30℃/9 months; 
30℃~50℃/6months;

-20℃~10℃/12 months; 

8.2 APX 14.3P-B1 (Battery Module)

8.1 APX 1000140-C1 (Control Module)

No. Items Specifications

1 Model APX 1000140-C1

2 BAT+/BAT- voltage range 250V-950V

3 PCS+/PCS- voltage range 250V-950V

4 Maximum current 140A

5 Peak current 196A (60s)

6 Operating temperature range -10~50℃

7 IP rating IP66

8 Communication method CAN

9 Dimensions (W/D/H)
(36.2/20.0/5.3 in±0.08 in)

920*510*135 mm±2 mm

10 Weight 25±1 kg (55.1±2.20 lbs)

11 Certification & Licensing
IEC62040/IEC62477/IEC62619/CE

/RCM/VDE2510-50/UKCA
12 Environment requirements RoHS

No. Items Specifications

11 Cooling Natural cooling

12 Dimensions (W/D/H)
(36.2/20.0/9.7 in±0.08 in)
920/510/248 mm±2 mm

13 Weight 135±1 kg (297.6±2.20 lbs)

14 Installation floor-mounted installation

15 IP rating IP66

16 Certification & Licensing
IEC62040/IEC62477/IEC62619/CE
/RCM/VDE2510-50/UKCA/UN38.3

17 Environment requirements RoHS

Rated capacity of a single battery module: 252Ah

Formula for calculating the rated capacity of the battery system(EVE):
Rated capacity of a single battery module: 252Ah
N(Number of modules connected in series): 9-14
IFp74/176/209[(16S)NS]M/-10+50/95

Formula for calculating the rated capacity of the battery system(Sunwoda):

N(Number of modules connected in seies): 9-14
IFp74/176/208[(16S)NS]M/0+60/95
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