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ABOUT THIS MANUAL  

 Purpose  

This manual describes the assembly, installation, operation and troubleshooting of this unit. Please read 

this manual carefully before installations and operations. Keep this manual for future reference.  

 Scope  

This manual provides safety and installation guidelines as well as information on tools and wiring.  

 

SAFETY INSTRUCTIONS  

WARNING: This chapter contains important safety and operating instructions. Read and 

keep this manual  for future reference.  

 

1. Before using the unit, read all instructions and cautionary markings on the unit, the batteries and all 

appropriate sections of this manual.  

2. CAUTION --To reduce risk of injury, charge only deep -cycle lead acid type rechargeable batteries. 

Other types of batteries may burst, causing personal injury and damage. 

3. Do not disassemble the unit. Take it to a qualified service center when service or repair is required. 

Incorrect re -assembly may result in a risk of electric shock or fire.  

4. To reduce risk of electric shock, disconnect all wirings before attempting any maintenance or cleaning. 

Turning off the unit will not reduce this risk.  

5. CAUTION ï Only qualified personnel can install this device with battery.  

6. NEVER charge a frozen battery. 

7. For optimum operation of this inverter/charger, please follow required sp ec to select appropriate cable 

size. Itôs very important to correctly operate this inverter/charger. 

8. Be very cautious when working with metal tools on or around batteries. A potential risk exists to drop 

a tool to spark or short circuit batteries or other electrical parts and could cause an explosion.  

9. Please strictly follow installation procedure when you want to disconnect AC or DC terminals. Please 

refer to  INSTALLATION section of this manual for the details . 

10. Fuses are provided as over-current protection for the battery supply. 

11. GROUNDING INSTRUCTIONS -This inverter/ charger should be connected to a permanent grounded 

wiring system. Be sure to comply with local requirements and regulation to install this inverter.  

12. NEVER cause AC output and DC input short circuited. Do NOT connect to the mains when DC input 

short circuits.  

13. Warning !!  Only qualified service persons are able to service this device. If errors still persist after 

following troubleshooting table, please send this inverter/charger back to local dealer or service 

center for maintenance.  

14. WARNING :  Because this inverter is non-isolated, only three types of PV modules are acceptable: 

single crystalline, poly crystalline with class A-rated and CIGS modules. To avoid any malfunction, do 

not connect any PV modules with possible current leakage to the inverter. For example, grounded PV 

modules will cause current leakage to the inverter. When using CIGS modules, please be sure NO 

grounding. 

15. CAUTION: Itôs required to use PV junction box with surge protection. Otherwise, it will cause 

damage on inverter when lightning occurs on PV modules. 
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INTRODUCTION  

This energy storage system can provide power to connected loads by utilizing PV power, utility power and 

battery power and store surplus energy generated from PV solar modules for use when needed. When the 

sun has set, energy demand is high, or there is a black-out, you can use the energy stored in this system to 

meet your energy needs at no extra cost. In addition, this energy storage system helps you pursue the goal 

of energy self-consumption and ultimately energy-independence. 

 

Features  

· Pure sine wave inverter 

· Customizable status LED ring with RGB lights 

· Touchable button with 5ò colored LCD 

· Built-in Wi-Fi for mobile monitoring  (APP is required) 

· Supports USB On-the-Go function 

· Built-in anti-dusk kit 

· Reserved communication ports for BMS (RS485, CAN-BUS, RS232) 

· Configurable input voltage ranges for home appliances and personal computers via LCD control panel 

· Configurable output usage timer and prioritization  

· Configurable charger source priority via LCD control panel 

· Configurable battery charging current based on applications via LCD control panel 

· Compatible to utility mains or generator power  

 

Basic System Architecture  

The following illustration show s basic application for this unit.  It also required the  following devices to have a 

complete running system: 

· Generator or Utility mains. 

· PV modules  

Consult with your system integrator for other possible system architectures depending on your requirements. 

 

This inverter can power various appliances in home or office environment, including motor -type appliances 

such as tube light, fan, refrigerator and air conditioners. 

 

 

 
Figure 1  Energy storage system overview  
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Product Overview  

Inverter Module  

 
Side View  Front View  

NOTE: For parallel installation and operation, please check Appendix I. 

 

1. LCD display  8. Battery connectors 

2. Touchable function buttons  9. WiFi antenna 

3. Power on/off button   10. Current sharing port 

4. PV terminals 11. Parallel communication port 

5. AC output 12. Dry contact 

6. AC input 13. USB port 

7. AC breaker  14. BMS com. port 

 

 

Battery Module  

 

Side View  Front View  

1. Power on/o button 5. Extension port 

2. Battery capacity indicators 6. ID switch 

3. Battery status indicators 7. Battery connecters 

4. RS485 port (BMS com. port)  8. DC breaker 
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INSTALLATION  

Unpacking and Inspection  

Before installation, please inspect the unit. Be sure that nothing inside the package is damaged. You should 

have received the following items inside of package: 
 

 
Inverter Package  

You should receive the following items inside of package: 

 
Inverter module  

 
Battery cable #B1-I  

 
Software CD 

 
Manual 

 
WiFi antenna 

 
BMS cable 

 
Mounting brackets 

x 3 
Flat-head screws 

 

x 4 
 

Mounting 
screws 

x 4 
Nylon-Plug 

 
 

 
Bracket cover 

 
     x 8 

Round-head 
screws 

 
Parallel cable 

 
Share current cable 

 

 

 

Battery Module Package  

You should receive the following items inside of package: 

 

Battery module 

 

Battery cable #B-B 

 

Top-bracket 

 

Bottom-bracket 

x 2 

L-shape plate 

X 4 

Round-head screws 

 

x 7 

Flat-head screws 

 

x 8 

Mounting screws 

 x 8 

Nylon-Plug 

 

 

RJ11 cable 

 

 

RJ11 signal cable 

 

            X 2 

Ball screws 

 

Optional Accessory  

There are some optional accessories for purchase separately.  

 

Wiring cover 

 

Thumb screws x 4 

 

Battery cable # B2-I  

 

Battery cable #B2-B 

 

Switch kit  

 

Wiring cover 

 

 

Assembled switch set  

 

 

Thumb screws x 6 
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Wiring cover (optional)  

There is a separate part called ñwiring coverò. If connecting parallel battery modules, you may purchase 

ñwiring coverò separately to cover all cables on the bottom. 

Wiring cover
  

 

DC and Maintenance bypass switches (optional)  

You may purchase DC and maintenance bypass witches separately. Itôs installed on the bottom of the unit.  
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Mounting the Unit  

Selecting Mounting Location  

Consider the following points to install the energy storage system:  

 ̧ Do not mount the unit on flammable construction materials.  

 ̧ Mount on a solid surface 

 ̧ This unit might make noises during operation which may be perceived as a nuisance in a living area.  

 ̧ Install this unit at eye level in order to allow the readability of LCD display at all times.  

 ̧ For proper air circulation to dissipate heat and further maintenance, allow a clearance of approx. 75 cm 

to the sides of the unit.  

 ̧ To avoid battery falling, be sure to leave around 80~100cm distance between battery modules installed 

in parallel. 

 ̧ Dusty conditions on the unit may impair the performance of this inverter.  

 ̧ The ambient temperature should be between 0°C and 40°C and relative humidity should be between 

5% and 85%  to ensure optimal operation.  

 ̧ The recommended installation is vertical adherence. 

 ̧ For proper operation of this unit, please use appropriate cables for grid connection. 

 ̧ The pollution degree of the energy storage system i s PD2. Select an appropriate mounting location. 

Install the inverter and battery modules in a protected area that is dry, free of excessive dust and with 

adequate air flow. Do NOT operate it in the place where the temperature and humidity is beyond the 

specific limits. (Please check the specs for the limitations.) 

 ̧ The inverter should be installed in the position where the disconnection means is easily accessible. 

 ̧ This unit is designed with IP20 protection for indoor applications only.  

 ̧ Regularly clean the fan filter.  

 

Mounting the Unit  

WARNING!! Remember that this inverter is heavy so please be careful when removing it from the 

package. 

Installation to the wall should be ýxed with proper screws. After that, the device should be bolted on securely. 

 
The unit can only operate in a CLOSED ELECTRICAL OPERATING AREA. Only service personnel can enter this 

area. 

WARNING!! FIRE HAZARD. 

SUITABLE FOR MOUNTING ON CONCRETE OR OTHER NON-COMBUSTIBLE SURFACE ONLY. 

 
This energy storage system should be installed battery modules first on the bottom and then inverter module 
on the top.  
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Step 1:  Use Ø10mm drill to drill holes at a depth of 50mm. The distance between holes is as follows.  Insert the 

nylon-plug after drilling is completed.  

 
 

Step 2:  Itôs required to use bubble level to adjust the bottom -bracket to center first. Then, mount the bracket 

to the wall.  
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Step 3:  Remove side cover of battery module first.  

 
 

Step 4:  Fix top-bracket of the battery module separately with three flat -head screws as shown in the chart.  

 
 

Step 5:  Fix ball-screws on the bottom of battery module as shown in below chart.  
 

 
 

Step 6 : Take bottom-bracket and align ball screws with the bracket holes.  
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Step 7:  Mount the top -bracket with four screws on the wall.  

 
Step 8:  Use Ø10mm drill to drill holes at a depth of 50mm. The distance between holes is as follows.  Install 

the nylon-plug after drilling is completed.  

 
 

Step 9:  Fix two L-shape plates on the bottom of the second battery module with four flat -head screws.  
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Step  10: Put the second battery module on the top of first battery module and fix two L -shape plates to the 

first battery module with four round -head screws.  
Then, fix the second battery module to the wall with four mounting screws.  

 

 
 
Step 1 1:  Use Ø10mm to drill  holes at a depth of 50mm at the wall and insert nylon -plugs inside of each hole. 

 
Step 12:  Fix two L-shape plates on the bottom of the inverter module with four flat -head screws and also fix 

mounting bracket on the top of the inverter with two flat -head screws. 
 

 

 
 

  

Top  

Top  
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Step 1 3:  Put the inverter module on the top of second battery module. Fix mounting bracket with four mounting 

screws to the wall. Then, fix two L -shape plates to the second battery module with four round -head 
screws.  

 
Step 1 4: Fix bracket cover to the mounting bracket with flat -head screws. 
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Preparation  

Before connecting all wires, be sure to take off wiring cover by removing four screws and one thumb screw.  

Refer to below chart for the details.  
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Battery Connection  

CAUTION: Before connecting to battery modules, please disconnect  the DC breaker between inverter and 

batteries. 

 

Single battery connection  

Step 1 : Use supplied two battery cables #B -B (supplied in battery module package). Use another two battery 
cables #B1-I (supplied in inverter package).  F ollow the polarity of battery printed near the battery terminal! 

Simply plug battery cable to battery terminals on inverter module and battery module as shown in the chart.  

ORANGE cable to the positive terminal (+)  
BLACK cable to the negative terminal ( - )  

 

 
Step 2 : Make sure the wires are securely connected.  

      

 

Step 3:  Insert the supplied RJ45 cable (from inverter module package) into the BMS port on the inverter 

module. The other end connects to RS485 port on the first battery module.  

 

Step 4:  Insert the supplied RJ11 signal cable (from battery module package) into one of the extension port ( < or =) on 

the battery module.  

 

WARNING! Wrong connections may damage the unit permanently.  
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Multiple battery connection  

If there are more battery modules to connect, please follow below steps to connect batteries. 

Step 1:  Use supplied battery cable #B-B (inside of battery module package) to connect the first battery module 

and purchase another battery cable #B2-I to connect second battery module as shown below chart.  

Follow the polarity of battery printed near the battery terminal!  
ORANGE cable to the positive terminal (+)  

BLACK cable to the negative terminal ( - )  

 

 

 

Step 2:  Insert the supplied RJ11 cable (from battery module package) into the extension port on the first 

battery module. The other end connects to extension port on the second battery module. Refer below chart for 

the details.  

Step 3: After all wiring installati on is complete, set up ID for each battery module. T he ID code for each battery 

module MUST be unique. Not the same number for 2 battery modules in parallel system. Refer below chart for 

the details. 

 

 



15 

I f there is more battery module installed in parallel, please follow below to connect battery module in parallel.  

 

 

I f more and more battery modules are connected in parallel, please follow below chart for battery cable wiring.  

 

CAUTION: To avoid battery falling, be sure to leave around 75cm distance between battery modules installed 

in parallel. 
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AC Input /Output  Connection  

CAUTION: Before connecting to AC input power source, please install a separate  AC circuit breaker 

between inverter module and AC input power source. This will ensure the inverter can be securely 
disconnected during maintenance and fully protected from over current of AC input.  

CAUTION!! There are two terminal blocks with ñINò and ñOUTò markings. Please do NOT mis-connect input 
and output connectors.  

 

WARNING!  All wiring must be performed by a qualified personnel.  
WARNING! For safety and efficiency, it's very important to use appropriate cables for AC input and output 

connection. To reduce risk of injury, please use the proper cable size recommended below. 
Suggested cable requirement  for AC wire:  

Gauge  Torque Value  

8 AWG 1.4~ 1.6Nm  

 
Please follow below steps to implement AC input/output connection:  

Step 1:  Before making AC input/output connection, be sure to unscrew all bus terminals.  

 
Step 2:  Pull out the terminal tray and t ake off thumb screw. 

 
 

Step 3:  Remove insulation sleeve 10 mm from four conductors and shorten phase 
L and neutral conductor N for 3 mm. Refer to chart 1.  

 

Step 4:  Insert AC output wires according to polarities indicated on terminal block 
and tighten the terminal screws.  

L×LINE (brown or black)  

N×Neutral (blue)  

 

L 

N 

Chart 1 
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WARNING:  

Be sure that AC power source is disconnected before attempting to hardwire it to the unit.  

 

 
Step 5:  Insert AC input wires according to polarities indicated on terminal block and tighten terminal screws.  

Be sure to connect PE protective conductor ( ) first.  

L×LINE (brown or black)  

×Ground (yellow -green)  

N×Neutral (blue)  

 
Step 6:  Make sure the wires are securely connected. The reference tightening torque is 5N.m.  

 
Step 7: After wires are all connected well, screw back thumb screw and push back the terminal tray to 

original position.  

 

CAUTION: Important  

Be sure to connect AC wires with correct polarity. If L and N wires are connected reversely, it may cause 

utility short -circuited when these inverters are worked in parallel operation.  

 

 

CAUTION :   

Appliances such as air conditioner requires at least 2~3 minutes to restart  because itôs required to have 

enough time to balance refrigerant gas inside of circuits.  If a power shortage occurs and recovers in a short 

time, it will cause damage to your connected appliances. To prevent this kind of damage, please check 

manufacturer of air conditioner if itôs equipped with time-delay function before installation. Otherwise, this 

inverter/charger will be trigger overload fault and cut off output to protect your appliance but sometimes it 

still causes internal damage to the air conditioner.  

 

PV Connection  

CAUTION: Before connecting to PV modules, please install separately  DC circuit breakers between inverter 

and PV modules.  
 

WARNING! It's very important for system safety and efficient operation to use appropriate cable for PV module 
connection. To reduce risk of injury, please use the proper recommended cable size shown below. 

Wire Size  Cable (mm 2)  Torque value max  

1 x 12AWG 4 1.2 Nm 

 

WARNING:  Because this inverter is non-isolated, only two types of PV modules are accepted, single 
crystalline, poly crystalline with class A-rated and CIGS modules. To avoid any malfunctions, do not connect 

any PV modules with possible current leakage to the inverter. For example, grounded PV modules will cause 

current leakage to the inverter. When using CIGS modules, please be sure NO grounding connection. 
 

CAUTION: Itôs requested to use PV junction box with surge protection. Otherwise, it will cause damage on 
inverter when lightning occurs on PV modules. 
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PV Module Selection:  

When selecting proper PV modules, please be sure to consider the following parameters:  
1. Open circuit Voltage (Voc) of PV modules not to exceeds maximum PV array open circuit voltage of the 

inverter.  
2. Open circuit Voltage (Voc) of PV modules should be higher than the start -up voltage. 

Max. PV Array Power  8000W 

Max. PV Array Open Circuit Voltage  500Vdc 

PV Array MPPT Voltage Range  90Vdc~450Vdc 

Start -up Voltage  80Vdc +/ - 5Vdc 

 
Recommended solar panel configuration:  

Solar Panel Spec. 

(reference)  

- 250Wp 

- Vmp: 30.7Vdc 

- Imp: 8.3A  

- Voc: 37.7Vdc 

- Isc: 8.4A 

- Cells: 60 

SOLAR INPUT 1  SOLAR INPUT 2  

Q'ty  of panels  
Total Input 

Power  
Min in series : 4pcs, per input  

Max. in series : 12pcs, per input  

4pcs in series x 4pcs 1000W 

x 4pcs in series 4pcs 1000W 

12pcs in series x 12pcs 3000W 

x 12pcs in series 12pcs 3000W 

6pcs in series 6pcs in series 12pcs 3000W 

6pcs in series, 2 strings x 12pcs 3000W 

x 6pcs in series, 2 strings 12pcs 3000W 

8pcs in series, 2 strings x 16pcs 4000W 

x 8pcs in series, 2 strings 16pcs 4000W 

9pcs in series, 1 string  9pcs in series, 1 string  18pcs 4500W 

10pcs in series, 1 string  10pcs in series, 1 string  20pcs 5000W 

12pcs in series, 1 string  12pcs in series, 1 string  24pcs 6000W 

6pcs in series, 2 strings 6pcs in series, 2 strings 24pcs 6000W 

7pcs in series, 2 strings 7pcs in series, 2 strings 28pcs 7000W 

8pcs in series, 2 strings 8pcs in series, 2 strings 32pcs 8000W 

 

PV Module Wire Connection  

Please take the following to implement PV module connection: 
1. Remove insulation sleeve for about 7 mm on your positive and negative wires.  

2. We recommend using bootlace ferrules on the wires for optimal performance.  

3. Check polarities of wire connections from PV modules to PV input screw 
terminals.  Connect your wires as illustrated below. 

Recommended tool: 4mm blade screwdriver 
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MBS Wiring  

If switch kit is purchased separately, MBS switch should be connected to inverter, utility and loads as below 

diagram.  

 

When connecting to inverter unit, be sure to use two jumper wires to connect 5 and 13, and 9 and 1 

(marks on the terminals) separately  first. Then, follow below wiring chat to connect to inverter unit.   

 

When connecting to utility and loads, there are terminals in the other side of MBS switch. Please follow below 

wiring chart to connect to utility and loads.  
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Final Assembly  

After connecting all wirings, put side covers back to original positions by fixing screws as shown below.  

         

Switch Kit I nstallation  

I f switch kit is purchased separately, assemble DC switch and maintenance bypass switch on breaker cover first. 

Then, screw assembled breaker cover under the bottom of the battery module with 2 thumb screws.  
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Wiring Cover Installation  

If wiring cover is p urchased separately, be sure to screw four thumb screws under the bottom of the battery 

module first. Then, push the two fixing feet from two sides of the battery module until they are locked with 

thumb screws. At last, install the cover to fixing feet with four screws as shown below chart.  

 

 

 

Communication Connection  

Follow below chart to connect all communication wiring.  

 

Serial Connection  

Please use the supplied serial cable to connect between the inverter and your PC. Install the monitoring software 

from the bundled CD and follow the on -screen instructions to complete your installation. For detailed software 

operation, refer to the software user manual on the bundled CD.  
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Wi -Fi Connection  

This unit is equipped with a Wi-Fi transmitter.  Wi-Fi transmitter can enable wireless communication between 

off-grid inverters and monitoring platform. Users can access and control the monitored inverter with 
downloaded APP.  You may find ñWatchPowerò app from the Apple®  Store or ñWatchPower Wi-Fiò in Google®  

Play Store. All data loggers and parameters are saved in iCloud. For quick installation and operation, please 
check Appendix III.    

 

 

BMS Communication Connection  

Please refer to Appendix II - BMS Communication Installation for details. 

 

Dry Contact Signal  

There is one dry contact (3A/250VAC) available on the rear panel. It could be used to deliver signal to external 

device when battery voltage reaches warning level. 

Unit Status Condition 
Dry contact port:  

NC & C NO & C 

Power Off Unit is off and no output is powered. Close Open 

Power On 

Output is 

powered 

from Battery 

power or 

Solar energy. 

Program 01 

set as USB 

(utility first) 

or SUB (solar 

first)  

Battery SOC < Low DC 

warning SOC 
Open Close 

Battery SOC > Setting 

value in Program 13 Close Open 

Program 01 

is set as SBU 

(SBU priority)  

Battery SOC < Setting 

value in Program 12 
Open Close 

Battery SOC > Setting 

value in Program 13 
Close Open 
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OPERATION  

Power ON/OFF  

Once the unit has been properly installed and the batteries are connected well, simply press power switch to 

turn on the unit.  

 

Operation and Display Panel  

The operation and the LCD module, shown in the chart below, includes four touchable function keys and a 

LCD display to indicate the operating status and input/output power information.  

 

 

 

Touchable function key  

Function keys  Description  

 

ESC Exit the setting 

Access USB setting mode To enter USB setting mode 

 Up To last selection 

 Down To next selection 

 Enter To confirm/enter the selection in setting mode  

 

 

Touchable 

function keys 

LCD display 
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LCD Display  Icons  

 

Icon  Function  description  

Input Source Information  

 

Indicates the AC input voltage and frequency. 

 

Indicates the PV voltage, current and power.  

 

Indicates the battery types, battery voltage, charging stage, configured 

battery parameters, charging or discharging current . 

Charging stage 

Icon Charging stage Icon Charging stage 

 CC mode  FLOATING mode 

 CV mode 
 

Full charged (Charger OFF) 

 

Configuration Program and Fault Information  

 

Indicates the setting programs.  

 

Indicates the warning and fault codes.  
Warning: flashing with warning symbol.  

Fault: lighting with fault character. 

Output Information  

 

Indicates the output voltage, load in VA, load in Watt and output 
frequency. 

Battery Information  

 

Indicates battery level by 0 -24%, 25-49%, 50-74% and 75-100% in 

battery mode and charging status in line mode.  

When battery is charging, it will present battery charging status.  

Status Battery capacity LCD Display 

C.C. mode 

C.V. mode 

25% 4 bars will flash in turns.  

50% 
The right bar will be on  and the other three bars will flash in 
turns. 

75% 
The right two bars will be on and the other two bars will flash 

in turns.  

100% The right three bars will be on and the left bar will flash.  

Floating mode. Batteries are 

fully charged. 
4 bars will be on.  


























































































