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Project Overview 
 

This is a project on the installation of PV-based electric vehicle charging station with energy storage 

system in Malaysia, funded by United Nation Industrial Development Organisation (UNIDO) under 

the project entitled “Energy Efficient Low Carbon Transport” in Malaysia. 

 

Background 
In line with the need for more sustainable and greener transportation, the electrification of transport 

is an inevitable trend. It is anticipated that electric drive train will soon replace conventional internal 

combustion engine (ICE) as the main propulsion system in automobiles. As a matter of fact, several 

major car makers have announced their commitments towards the development of hybrid and full 

electric vehicles in replacement of their gasoline and diesel models. Volvo, for instance, has 

announced that they will only make electric vehicles from 2019 onwards. In terms of governments, 

Norwegian government has decided that the new cars sold from 2025 onwards shall be only electric 

or hybrid cars, while the French and the British government have pledged to ban the sale of new 

gasoline and diesel cars by 2040.  

 

One of the key hurdler to the increase penetration of electric vehicles is undoubtedly the charging 

infrastructure. Given the limitation of the existing battery technology, electric vehicles nowadays still 

possesses limited driving mileage that generate “mileage anxiety” among electrical car users. To 

alleviate this issue and encourage electric vehicle ownership, a high proliferation of electric car 

chargers as well as the use of fast charging technology are of paramount importance. Currently, there 

are three levels of EV charging: Level 1,  

 

It is worth highlighting that the use of electric vehicle itself is neither green, nor contribute to carbon 

footprint reduction, if the energy used to charge the vehicle is still derived from conventional power 

grid dominated by fossil fuel power plants. Instead of being so-called “zero emission” vehicles, electric 

cars in such scenario are at best “else-where emission” vehicles. In this light of this fact, the use of 

electric vehicle should be coupled with the use of renewable energy resources, such as solar, wind, 

biomass etc., such that overall carbon emission can be reduced. 

 

Under the National Electric Mobility Blueprint (NEMB), Malaysia government is aspired to drive the 

number of electric vehicles to 100,000 electric cars, 100,000 electric two-wheelers and 2,000 electric 

buses, as well as to increase the number of charging stations to 125,000 by the year 2020. In 

accordance to this, the Energy Efficient Low Carbon Transport program is formulated to support the 

NEMB through policy and regulatory framework improvement as well as the development and 

demonstration of EV infrastructure and local EV manufacturing capacity. As part of the Energy Efficient 

Low Carbon Transport program, this project serves as a demonstration project for DC fast charger 

technology with integrated energy storage system (lithium battery) powered by solar energy. By 

extracting the solar energy through photovoltaic panels and storing it in lithium battery, the 

implemented system ensures that the power used for EV charging is green and clean. 
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Aim of the Project 
The immediate target of this project is to have a working PV-Battery based Rapid EV Charger at R&R 

Ayer Keroh, Melaka (KM210 North-south Highway, Southbound; 2°23’52.9’’N + 102°13’19.9’’E) 

 

This set up is a flagship set-up whereby aesthetic value, quality and corporate identity have to be in-

line to the overall project objectives. This unit establishment is expected to be operational by end 

October. Future locations will be configured similarly or with minor modification upon completion of 

this first flagship site and incorporating key learning points from this site. 
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Installed System 

Overview 
The overview of the installed system is shown in Fig. xx 

 

Figure 1 Overview of the components in the installed PV-based EV charger with energy storage system 

 

The implemented EV Charger System consist of the following features: 

1) Integrated System 

with PV panels, energy storage system (Lithium battery pack) and AC grid power supply.  

Able to operate in both standalone (primary) mode and grid-connected (secondary) mode. 

Intgerated with Energy Management System (EMS) and allows online realtime monitoring of 

the system parameters. 

 

2) Dual Charger outputs 

Provides EV two charging outputs:  

(1) AC type 2 (22kW) charger  

(2) CHAdeMo (50kW) DC fast charger 

Grid-connected 

Inverter 

Utility Grid 

Lithium Battery Pack 

(50kWh LiFePO4) 

EV Charger 

PV Solar Panels 

(20kWp CdTE Thin film) 
DC Contactors 

AC Type 2 (22kW) 

CHAdeMO (50kW) 

PLC 

Three-phase AC 

DC 

Signal and control 
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3) Fully Standalone Mode 

In standalone mode of operation, EV charger draws power from the battery which is charged 

using the PV panels (with maximum power point tracking, MPPT charger). The system 

operates in fully standalone mode, i.e. without the need for grid power supply, such that it 

will be able to operate in the absence of grid supply.  

 

4) Maximized PV Power Usage 

When battery is almost full, the power from PV panels will be injected to the grid via a PV grid-

tied inverter. 

This will help to reduce power consumption of the R&R facility from TNB. 

 

5) Backup Grid-connected Mode 

If the battery is almost depleted, the system will transit into grid-connect mode, such that EV 

charger draws power from the grid. 

This will avoid extreme discharging of the battery, prolonging battery life. 

 

Main System Components 

 

PV Solar Panels 

A total of 176 pieces of CdTE Thin film PV panels from First Solar are installed with a total power of 

20,240W or 20.24kWp. Each of the PV panel has a Wp of 115W. The panel technology and type is 

chosen as per stated in the TOR. 

The detailed specifications of the PV panel is attached in the appendix: 

The panels are divided into three strings: the first string contains 8 parallel substrings with 8 series 

connected panels in each substring, while the second and third strings contain 8 parallel substring with 

7 series connected panels in each substring.  

When connected to the EV charger, the three strings are connected in parallel; when operating with 

the grid-connected inverter, each string is connected to separate DC input of the inverter to maximize 

power extraction. 

 

Grid-connected Inverter 

In the installed system, Solis 20kW inverter is used as the grid-connected inverter. It has 4 MPPT inputs 

of 18A each. The detailed specifications of the inverter is in the appendix: 

Under default mode of operation, i.e. in Standalone Mode, the PV panels are not connected to the 

Solis inverter, and the inverter is not in operation. When the battery is almost fully charged, the PLC 

will control the DC contactors to disconnect the PV panels from the EV charger, and redirect the PV 

panels to the Solis inverter. The inverter will then inject power to the grid to reduce net energy 

consumed by the R&R facilities from the utility grid. 
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Figure 2: Solis grid-connected inverter (right), DC contactors box (bottom left) and PV combiner box (top left) installed in the 

main switch board room at R&R Ayer Keroh. 

 

EV Charger 

The EV charger is customized version of the SETEC SET450-50kW charging station. The charger 

includes two charger ports: a 22kW AC type 2 charger and a 50kW CHAdeMO DC fast charger. By 

default, the EV charger will draw power from battery to charge the EVs. However, when the battery 

capacity is almost depleted, the EV charger can transit into grid-connected mode, where power will 

be drawn from utility grid instead of the battery for EV charging. While in this mode, the battery will 

continue to be charged by solar panel to replenish its capacity.  

 

Figure 3 SETEC EV Charger 
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Lithium Battery Pack 
In this project, Sichuan Changhong Lithium Iron Phosphate (LiFePO4) battery pack is used as the 

energy storage device to store energy from PV panel and then used for EV charging.  

The specifications of the battery pack are as follows: 

Ambient Temperature =   - 30 deg C to 60 deg C 

Relative Humidity (RH) = 5% - 95% 

Nominal Voltage = 425.6V 

Rated Capacity = 120Ah 

Total Energy = 51.072kWh 

Communication Mode = CAN2.0B 

 

 
Figure 4 Lithium Iron Phosphate (LiFESO4) 50kWh battery pack. 

 

Energy Management System (EMS) 

An energy management system has been integrated into the installed EV charger system to allow 

online monitoring and recording of the system parameters. 

 

The EMS consists of: 

1. Two RDM digital power meter  

To measure the electrical parameters, particularly power consumed from the utility grid 

(during grid-connected operation of the EV charger) and the power injected to the grid by the 

Solis inverter. 

2. Wago 750-837 controller module (PLC) 

To perform control to the EV charger system based on the battery SOC.  

To extract system parameters from Solis inverter, battery pack, and EV charger, and send to 

Data Manager for online monitoring and recording. 

Powered by uninterruptible power supply (UPS) to ensure continuity of operation during 

power outages. 

3. One RDM Data Manager 

To read data from digital power meters and Wago controller module and process them for 

online monitoring and recording.  

To provide storage of data up to 6-12 months. 

Powered by uninterruptible power supply (UPS) to ensure continuity of operation during 

power outages. 
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Figure 5 RDM digital power meters. 

 
Figure 6 Wago controller module with power supplies. 

 

Figure 7 RDM Data Manager. 
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Modes of Operation 
A Programmable Logic Controller (PLC) is used to control the transition between different modes of 

operation., as shown in the Table 1 below: 

Table 1: Modes of operation 

Modes Operation Remarks 

1 
Standalone 

(default) 

• Solar PV charges battery 

• Battery charges EVs 

• Fully standalone 

• Solar energy is used for EV 

charging 

2 
Excess Solar 

Power 

• Battery is almost full 

• Solar PV inject power to 

grid 

• EV charger standalone 

• Excess power from PV reduces 

TNB bill for R&R 

3 
Grid-

connected 

• Battery is almost depleted 

• Grid power charges EVs 

• Protects battery life 

• Allow EV charger to continue 

operate 

 

The PLC reads the state of charger (SOC) of the battery pack and provide corresponding control signals 

to the EV charger unit and DC contactors to switch between different modes of operation 

To avoid chattering effect, hysteresis switching is used. By default, the system will transit from Mode 

1 (Standalone) to Mode 2 (Excess Solar Power) when the battery SOC rise above 95%. The system will 

stay in Mode 2 until the SOC drops below 85%, where it will transit back to Mode 1. 

On the other hand, once the battery SOC drops below 5%, the system will transit from Mode 1 to 

Mode 3. The system will only return back to Mode 1, once the SOC rises above 30%. 
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Lesson Learned 
 

Throughout the design and implementation of the PV-based EV charging station with energy storage 

system, there are some valuable lessons learned by the project team. It is hoped that by detailing 

these experiences and insights acquired from this project, future implementation of similar projects 

can be improved. 

 

Solar Panels 
For the 20kWp solar photovoltaic system, the project team used 115W solar thin firm panel 

manufactured by First Solar with a total of 176pcs equivalent to 20,240W or 20.24kWp. The panels 

required more care especially in handling and during installation compare to poly and mono crystalline 

panels because it is more fragile. During the installation, some of installers experienced slight 

electrocution while wiring up the plug and sockets of the panels.  

During the wiring of the DC cables from the panels all the way to the electrical room, labelling of the 

positive and negative cables are essential. The solar panel array was designed in such a way that the 

open circuit voltage Voc and maximum power point voltage Vmp is around 500V-700V respectively. 

Furthermore, the panels were designed with 3 MPPT strings to the inverter. Each string consists of 7-

8 panels.  As built drawings and single line drawing of the PV system is enclosed in the appendix. 

Within this range, the solar charge controller in the charger is able to detect the range and charge the 

lithium ion battery. Furthermore, the DC protection devices can only withstand DC voltage up to 

1000V. The designed and installation are done by SEDA qualified person assisted by certified wireman 

based on our Malaysia local standard and requirement. Based on 3 peak sun hours (PSH) daily, the 

20kWp can produce around 60kWh electricity to the battery and also the AC grid.   

 

EV Charger – DC Fast Charger 
Designing the 50kW fast charger is another challenge faced by the project team. The charger consists 

of 2 charger ports: One is 50kW DC charger output using a CHAdeMO plug while the other output is a 

22kW AC charger using a Type 2 socket. Since there different EVs in the market are using different AC 

charger, the choice of a suitable charger type is important. 

The project team decided to use a Type 2 socket instead of a Type 2 nozzle plug to provide a universal 

socket not only for the Type 2 plug cars but it can also use to charge cars which are Type 1 socket. All 

owners need to bring their own T2-T1 or T2-T2 cables as practice and implemented in our local 

environment.  

 

Energy Storage System 
The battery installed in the electrical room is a 50kWh lithium Ion battery. The type of lithium ion used 

is Lithium iron phosphate (LiFePO4). If the battery is full, the charger will only take supply from the 

battery until the battery drops to 5%, it will switch to the AC grid. The reason, 5% capacity is selected 

is to increase the life span of the battery. Discharging the battery till zero will only reduce the lifespan. 

Once the battery charges the level back above 95%, the DC contactors will switch to AC grid mode 

where the excess energy will be channel to the common grid. Four units of ABB DC contactors were 

used for switching between the battery charging to the grid connected. The DC contactors withstand 
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up to 1000Vdc and 125A rating. The signal is connected through electrical 230V AC signal. A UPS is 

provided for signal power backup. The contactors are secured by mechanical and electrical interlock 

to prevent the both from switching on/off.  

Integration with Existing Electrical Installation 
To allow the EV charger to continue operating even when the battery is almost depleted, the EV 

charger was designed to operate in back-up grid-connected mode where it draws power from the 

existing electrical grid for EV charging. During the electrical installation, the project team found that 

the incoming isolator, which supplies power to the EV charger as well as other F&B outlets within the 

R&R facilities, is only rated at 160A. Since at full power, the charger is expected to draw 50kW power, 

equivalent to 126A, it was important to ensure that there is no risk of overcurrent.  

For this, the energy logging for 2 days at the electrical room incoming supply was done, where the 

project team noticed each current phase usage varies from 80-180A. Therefore, the project team has 

decided to install a circuit breaker of 40A to limit drawing more than 40A current from the AC grid and 

for single phase charging, it will draw current from the yellow phase which is under utilisied. This is to 

prevent circuit breaker/isolator from overload tripping which will affect electrical supply to the F&B 

stalls. The project team recognised that this setting will limit the capability of the charger to deliver 

full power during back-up mode. For the time being, the AC grid back up mode is turn off to prevent 

unnecessary overload and power outage. We recommend client to do phase balancing for the time 

being and for future upgrade of the isolator, proper sizing of the cables should be made to mitigate 

this issue.  

 

 

Figure 8 Logged three-phase current at SSB-1. 

Digital Power Meter and Energy Management System (EMS) 
Digital Power Meter (DPM) are installed for the Solar PV system supply (DPM 2) to the grid and also 

the AC grid supply to the charger (DPM 1). This is to enable PLUS to monitor the energy generated and 

use from the system installed. The DPM is connected to a Data Manager where the information is log 

and saved in the memory. The Data Manager is equipped with wireless sim module for internet 

connectivity and online monitoring of the parameters from the DPM, Battery Pack, EV charger and 

grid-connected inverter. The link is below  

http://plusayerkeroh.sites.rdmsite.com/cgi-bin/cgi.cgi?Layout 
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Operation and Maintenance Manual 

1.1.1.1. Safety InstructionsSafety InstructionsSafety InstructionsSafety Instructions    
2. This manual contains important instructions for EV Charger that shall be 

followed during installation, operation and maintenance of the unit. 

 

3. Read instructions carefully and become familiar with the equipment before 

attempting to install, operate, or maintain it. The following special 

messages may appear throughout this document or on the equipment to 

warn of potential hazards or to call attention to information that explains a 

procedure. 
 

LOOK FOR THIS SYMBOL TO POINT OUT SAFETY PRECAUTIONS. IT MEANS: 
BE ALERT— 

 

YOUR SAFETY IS INVOLVED. IF YOU DO NOT FOLLOW THESE SAFETY 
INSTRUCTIONS, 

INJURY OR PROPERTY DAMAGE CAN OCCUR. 

 

READ FIRST: There is important safety information throughout this document. 

Read this manual in its entirety before attempting any owner maintenance or 
trouble shooting. 

 

QUALIFIED PERSONNEL: EV chargers must be installed, uninstalled and 
serviced by a qualified electrician in full compliance with all local and regional 
electric authorities. 

This manual and its content do not in any way, relieve the reader of 
responsibility to follow local safety codes and standards. 

 

ELECTRIC SHOCK! : EV chargers are fed by more than one 240VAC circuit 
breaker. The potential for lethal electrical shock exists. Service to internal parts 
of a charger may only be performed by a qualified technician. 

 

DO NOT MODIFY: This charger should not be modified in any way. This will 
void the warranty, compromise protection and could result in a possible shock 
or fire hazard. 

 

DANGER : To reduce the risk of fire or electric shock, carefully read and follow 

these important safety and operating instructions before installing or operating 

the charger. 
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DANGER: Risk of electric shock. Disconnect charger from EV and ac power 

before servicing. Turning off the charger does not reduce this risk. 

 

DANGER: Do not touch un-insulated parts of the output connector. 
 

A possibility of serious electrical shock exists. 

 

DANGER: Do not operate the charger with damaged cable, including cables 

with exposed conductors or damaged connectors. Replace damaged cables 

before operation. 

 

DANGER: Case of rain, must refrain from the use of a charger. 
 

This a risk of electrical shock. 

 

DANGER: Do not disassemble the charger. Have the charger examined by 

your dealer’s qualified service technician. Incorrect re-assembly of the charger 

may result in an explosion, electric shock, or fire. 

 

DANGER:  Inlet area of vehicle and the charger connector in the wet state, the 
charger should not be used. 

 

DANGER: Disconnect both AC and DC power from the charger before opening 
the case. 

 

Contact with live components within the charger could cause electrical 

shock, serious injury, or death 

 

DANGER: Install and ground the charger in accordance with the national 

electric code and your local electric code. Failure to properly ground the 

charger could result in a fatal electric shock. 

 

WARNING: Do not leave the charger unattended while charging. 

 

WARNING: Do not allow water, moisture or foreign objects into the charger. 
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WARNING: Do not place the charger on or near a flammable object while 

in use. Keep away from carpets, cluttered workbenches, etc. 

 

WARNING: Do not cover the air intake holes on the charger as this 

could cause the charger to overheat. 

 

WARNING: Young children should be supervised to ensure that they do not 

play with the appliance. 

 

WARNING: The user is responsible for conforming to all local and 

national electrical codes and standards applicable in the jurisdiction this 

equipment is installed in to. 

 

WARNING: Do not connect or disconnect the plug while the charger on. 

Doing so will cause arching and burning of the connector resulting in 

charger damage or battery explosion. 

 

WARNING: Do not operate the charger with the door open or with any panels 
removed. 

 

WARNING: Do not operate the charger if it has been dropped, received a 
sharp blow, or otherwise damaged in any way. Call your service 

representative. 

- 

 

WARNING:- Dusty environments may require more frequent maintenance 
to obtain maximum life and optimum performance. 
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NOTE 

Keep the charging station in its original packaging during storage or 
transport to the installation site. 

· Store in a clean, dry, enclosed area. 

· Only unpack the charging station once it has been delivered to the 
installation site. 

· Do not install charging station in locations where it may be 
exposed to direct sunlight and inclement weather. Sheltered install is 
recommended. 

 

If the charging station is to be stored, keep it in its original packaging in an 
appropriate place: 

· On dry base ground  

· Sheltered from dust, inclement weather, and sunlight; 

· storage temperature: -30°C to 70°C 

· Humidity: 5–95% 

 

 

 

 

.  
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2. 2. 2. 2. About the EV ChargerAbout the EV ChargerAbout the EV ChargerAbout the EV Charger    
Thank you for purchasing this 50KW dual charger. We are sure you will be pleased 

with its performance and features. In order to ensure that you obtain the maximum 

from its operation, please read the following instructions carefully. 

This EV charger system is a customised version of the SETEC SET450-50kW charging 

station and includes the following features: 

i) Integrated operation with PV panels, energy storage system (battery) and AC grid 

power supply. Able to operate in both standalone (primary) mode and grid-

connected (secondary) mode. 

ii) Provides two charging outputs: one via the AC type 2 (22kW) charger and one 

via the CHAdeMo (50kW) DC Fast charger. 

iii) In standalone mode of operation, EV charger draws power from the battery which 

is charged using the PV panels (with maximum power point tracking, MPPT 

charger). 

iv) The system will transit into grid-connected mode once the battery has been 

depleted below a threshold state of charge (SOC) to protect the battery. EV 

charger will be able to continue operating but drawing power from the grid instead. 

v) Transition between different modes of operation is done using control signals 

from PLC. 

Please note that this charger has been designed to be used solely with electric 

vehicles. It should not be used for charging other types batteries. 

 

3.3.3.3. RECEIVING THE CHARGERRECEIVING THE CHARGERRECEIVING THE CHARGERRECEIVING THE CHARGER    
Unpack the charger and examine it for shipping damage. In the event that shipping 

damage is found, report it as a claim with the freight company. 

Check the charger nameplate against packing lists and purchase orders to verify 

receipt of proper equipment. If there are any discrepancies notify the shipper 

immediately. 

All shipments leaving manufacturing have been carefully inspected. If a shipment 

arrives with the crating or packing damaged, have the carrier note the condition on 

the receipt. Check as soon as possible for concealed damage. If damage has 

occurred, notify and file a claim with the carrier at once. Do not return the unit to the 

shipper. Failure to follow this procedure may result in refusal by the carrier to honor 

any claims. 
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4.4.4.4. STORAGESTORAGESTORAGESTORAGE    
When the charger is stored prior to being installed and powered up, it must be stored 

indoors-in a clean and dry environment where the temperatures will remain within the 

range of 40 °C to 50 °C. The charger should be stored upright in the shipping wooden & 

carton that it was shipped in. This will help protect the charger from dust and abrasion. It 

should be stored in an area where it is not likely to be damaged. Do not stack anything 

on top of the charger. 
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5.5.5.5. GENERAL SPECIFICATIONSGENERAL SPECIFICATIONSGENERAL SPECIFICATIONSGENERAL SPECIFICATIONS    
 

 

  

Item Specifications Remark 

AC Input 

Rated voltage 400VAC  

Voltage fluctuation range 400V +/- 10%  

Number of phases Three-phase + PE (4 cables)  

Rated frequency 50 or 60 Hz  

Frequency fluctuation range +/- 5%  

Input power factor 0.95 or more In rated operation 

Input power 60kw or less In rated operation 

Grounding detection 30mA  

Harmonic current Total 5% or less  

DC Output 

Rated Output Capacity 50kw  

Voltage variable range 50 to 500VDC  

Output current 100ADC 
 
 

Current variable range 0 to 100A  

Ripple current 
6.0Ap-p or less  

   

Structure 

Degree of Protection IP IP54  
   

Ambient temperature -20 ℃ ~ 50℃  
   

Storage temperature -30℃  ~ 70 ℃  
   

Cubicle dimensions LxWxH 1730*600*660mm  
   

Weight in kg 400KG 
Include 

module/connector 
    

OTHERS 

Certification CE/IEC 61851  
   

Safety Emergency stop  
   

Vehicle connector CHAdeMo/Combo2  
   

Battery communication 
protocol 

CAN  / PLC  

   

Management system OCPP (optional)  
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MechanicalMechanicalMechanicalMechanical    

 

Figure above shows the front view of the EV charger system. The components and their 

functions are given in the table below: 

Component Function 
User Interface 1 Touch screen user interface for controlling the supply power 

to the charger when operating in grid-connected mode 
User Interface 2 Touch screen user interface for controlling the DC and AC 

EV charger outputs 
Indicator LED Indicate the operation of the charger system 

Left: AC on 
Middle: DC Charging 
Right: Fault 

Emergency Stop Button Press to stop the operation of the charger if there is any 
emergency 

CHAdeMo charger port Charger port for CHAdeMo (with charging cable and 
charging gun) 

AC Type 2 charger port Charger port for AC Type 2 (without charging cable and 
charging gun) 
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The charging ports are located on the two sides of the charger. When viewed from the front, 

the CHAdemo charger port is positioned on the left while the AC Type2 charger port is 

located on the right, as shown in the figure below. 

  

Note that the charging cable for AC Type2 charger port is not provided with the charger. 
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Electrical Electrical Electrical Electrical ----    Subcomponents Subcomponents Subcomponents Subcomponents     
 

 

The EV Charger System consists of several main subcomponents as shown in the figure 

above. The AC (three-phase four wires) connections are given in black, DC connections are 

given in blue and the control signals (from PLC) are given in green. 

 

The front and rear interior views of the EV charger are shown in figure above. The 

subcomponents of the charger and their functions are given in the table below: 
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Subsystem Part Function 
A AC Type2 Charger 22 kW To provide charging for AC Type 2 charger 
B DC/DC Modules  To provide and control DC power for 

CHAdemo charger using DC power from 
battery 

C PV Battery Charger 
Controller 

To charger the battery using PV panel (with 
maximum power point tracking MPPT) 

D AC/DC Modules To provide and control DC power for 
CHAdemo charger using AC power from grid 

E DC/AC Inverter To supply 220V AC power to the whole EV 
charger system 

F Auxiliary power supply  To take 220V AC power from E and supply 5V 
and 15V dc power supply to the whole EV 
charger 

G DC and AC contactors To switch between different modes of 
operation 

H Wiring Terminal  To provide connections to the external 
components of the system (i.e. AC grid, PV 
panels, batteries and PLC) 

I Controller To control the EV charger system and the 
user interface 
 

 

Several circuit breakers (MCCB) are used to connect/disconnect the external components to 

the charger system, and to provide/disconnect power supply to the subcomponents in the 

system. The functions of the circuit breakers are as follows: 

MCCB Function 
1 Connect/disconnect the power supply to DC/DC Modules 1 
2 Connect/disconnect the power supply to DC/DC Modules 2 
3 Connect/disconnect the power supply to the PV Battery Charger 
4 Connect/disconnect the AC grid to the charger system 
5 Connect/disconnect the PV to the EV charger system 
6 Connect/disconnect the Battery to the EV charger system 
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Operation between two modes 

The EV charger system allows switching between standalone (battery powered) mode and 

grid-connected mode. This is done using 2 control signals from the PLC, used to drive 4 

relays as shown in the figure: 

 

Relay 1 and 2 each control a three-phase AC contactor, while relays 3 and 4 each control 

two DC contactors (for positive and negative rails). Relay 2 and Relay 3 are driven by PLC 

control signal 1 which is enabled during standalone mode; while Relay 1 and 4 are driven by 

PLC control signal 2, which is enabled during grid-connected mode.  

By default, i.e. standalone mode, Relay 3 will drive the DC contactors to connect the battery 

to the DC bus supplying the DC/AC Inverter (E) and DC/DC Modules (B). At the same time, 

Relay 2 will connect the output of the DC/AC Inverter (E) to the AC Type 2 Charger (A).  

In the event of low battery SOC, Relay 1 will connect the grid to the AC Type 2 Charger (A) 

directly. Relay 4 will drive the DC contactors to connect DC/DC Modules (D) to the DC bus 

to supply the DC/AC Inverter (E) and DC/DC Modules (B).  

It is important that only one from each set of DC and AC contactors is switched on at any 

time. As protection, the Relays are wired in such a way that electrical interlock exists 

between Relay 1 & Relay 2, as well as between Relay 3 & Relay 4. 
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INSTALLATION 

LocationLocationLocationLocation 
① For the best operating conditions and longest life, take care in selecting an 

installation site. 

② Operating life and performance will be influenced by charger location. 

③ Select a dry and well-ventilated location. 

④ Do not install charging station in locations where it may be exposed to direct 
sunlight and bad weather. It is recommended to install the charging station 
under shelter. 

⑤ The front and the back of the charger must remain unobstructed for 
serviceability. 

Installation ProcedureInstallation ProcedureInstallation ProcedureInstallation Procedure    
1 The cabinet must be fixed on a concrete base. 

2 DC and AC input wiring on the base through the cabinet. 
 
Wiring Instructions. 
 

 
 
 
AC input: Three-phase four wires 400V/230V, 50Hz 

 
 
 
 
 
 
 
 
 
 
 

Terminal Connection 

AC1 Phase 1  

AC2 Phase 2  

AC3 Phase 3  

AC4 Neutral 
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CHAdeMo 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Battery Input 

 
 

 

 

PV Input 
 

 

 

 

 

  

Terminal Connection 
  

C+ CHAdeMo DC output (positive) 
  

C- CHAdeMo DC output (negative) 
  

1 IM, grounding wire 
  

2 CP, charger sequence signal 1 

3 CP3,  charger sequence signal 2 

4 
COM1, CAN-H 

EL-, Electromagnet & LED (negative) 

5 
COM2, CAN-L 

EL+,  Electromagnet & LED (positive) 

6 CP2, Vehicle charge permission 

7 CS, Connector proximity detection 

Terminal Connection 
  

Bat+ Battery positive terminal 
  

Bat- Battery negative terminal 
  

Terminal Connection 
  

PV+ PV positive terminal 
  

PV- PV negative terminal 
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Charging operation 
 TO PREVENT ELECTRICAL SHOCK, DO NOT TOUCH UNINSULATED PARTS OF THE 

CHARGER DC OUTPUTCONNECTOR, BATTERY CONNECTOR, OR BATTERY 

TERMINALS.MAKE SURE ALL ELECTRICAL CONNECTORS ARE IN GOOD WORKING 

CONDITION.  

DO NOT USE CONNECTORS THAT ARE CRACKED, CORRODED, OR DO NOT MAKE 

ADEQUATE ELECTRICAL CONTACT. USE OF A DAMAGED OR DEFECTIVE 

CONNECTOR MAY RESULT IN A RISK OF OVERHEATING OR ELECTRIC SHOCK. 

 

PreparationPreparationPreparationPreparation    

Make sure the charger has been installed according to the directions in this manual.  

Failure to do so could result in personal injury and damage to the equipment. 

    

OperationOperationOperationOperation    

Before Charging 

1. Open the front door  

- Unlock the door handle using key 

- Press button under handle and turn handle clockwise to open the door 

 
 

2. Switch ON the main circuit breakers (MCCB 1 to 6) 

 

3. Turn on the Inverter 
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- check whether the status LED for AC power is ON. 

- check module status 

- check screen is functioning 

 

4. Close the door 

- If the above process is completed, make sure to close and lock the door before 

charging for safety. 
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StartStartStartStart    chargingchargingchargingcharging    

Step 1: Connect Charging Cable to the EV Charger 

For EV charging using AC Type 2 charger, user need to use his/her own charger cable. 

Ensure that the charging cable is connected to the AC charger port of the EV charger. 

 

NOTE: For EV Charging using CHAdeMo port, skip this step 

 

Step 2: Connect Charging Gun to the EV  

Connect the other end of the charger gun to the charging port on the vehicle 

NOTE: location of charging port may differ for different vehicle.  

 

 

Step 3: Select the charging connector  

Select the connector (CHAdeMO or AC1) on the display accordingly. 
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Step 4: Start charging  

Press the start button to start charging.  

Screen and display information will change depending on the type of charger used. 

 

 

 

Step 5: Stop charging  

Charging will stop automatically once battery is full. 

Press the “Stop” button if wish to stop charging before the battery is full.  
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SettingSettingSettingSetting    
Operator can make settings to the EV charger which include: module settings, AC settings, 

rates, passwords and languages. 

Setting interface 

To access the setting menu, click on the SETEC POWER logo on the upper left corner of the 

user interface. 

Enter the password (default is “123”) to enter the setting menu. 
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Module Settings  

 

This provide settings for the DC/DC modules. Operator can set Max voltage, Min voltage, 

Max current and Number of modules.  

Noted: Number of modules refers to the amount of modules which are switched on in the 

cabinet. Default value is 5. 
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Fig.4  AC Setting( 50KW charger/AC charger optionoal) 

 

Charging Rate (for Operator only) 

Click "Rate" button, different rates can be set for different time. （0 ~ 5:59）（6:00 ~ 11:59）

（12:00 ~ 17:59） （18:00 ~ 23:59） 
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Record History 

 

Noted: Maximum 4000 records. If the record is full, it will automatically delete 1000 records. 

It can export history file as CSV format. 

Passport and Language 
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CERTIFICATIONS & TESTS
•	 PID-Free, Thresher Test, Long-Term Sequential Test, and ATLAS 25+1

•	 IEC 61646 1500V, IEC 61730 1500V, CE

•	 IEC 61701 Salt Mist Corrosion, IEC 60068-2-68 Dust and Sand Resistance

•	 ISO 9001:2008 and ISO 14001:2004

•	 UL 1703 and ULC 1703 Listed Class B Fire Rating (Class A Spread of Flame) 

•	 CSI Eligible (CA-USA), FSEC (FL-USA), MCS (UK), CEC Listed (Australia), 
JET (Japan)2, SII (Israel), InMetro (Brazil)2 

First Solar Series 4™  
PV Module 
ADVANCED THIN FILM SOLAR TECHNOLOGY

PROVEN ENERGY YIELD ADVANTAGE
•	 Generates more energy than conventional crystalline silicon solar 

modules with the same power

•	 Superior temperature coefficient resulting in greater energy yield in typical 
field operating temperatures

•	 Superior spectral response resulting in a proven energy yield advantage in 
humid environments

•	 Anti-reflective coated glass (Series 4A™) enhances energy production

ADVANCED PERFORMANCE & RELIABILITY
•	 Long-term power-output warranted for 25 years

•	 Compatible with advanced 1500V plant architectures

•	 Highly predictable energy in all climates and applications

•	 Independently certified for reliable performance in high temperature, high 
humidity, extreme desert and coastal environments based on accelerated 
life and stress tests	

INDUSTRY BENCHMARK SOLAR MODULES
As a global leader in PV energy, First Solar’s advanced thin film solar modules 
have set the industry benchmark with over 10 gigawatts (GW) installed worldwide 
and a proven performance advantage over conventional crystalline silicon solar 
modules. Generating more energy than competing modules with the same power 
rating, First Solar’s Series 4™ and Series 4A™ PV Modules deliver superior 
performance and reliability to our customers.

MODULE WARRANTY3

•	 25-Year Linear 
Performance 
Warranty4

•	 10-Year Limited 
Product Warranty
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MODULE NUMBERS AND RATINGS AT STC 5,6

NOMINAL VALUES
FS-4105-2 
FS-4105A-2

FS-4107-2 
FS-4107A-2

FS-4110-2
FS-4110A-2

FS-4112-2
FS-4112A-2

FS-4115-2
FS-4115A-2

FS-4117-2
FS-4117A-2

Nominal Power (± 5%) PMPP (W) 105.0 107.5 110.0 112.5 115.0 117.5

Voltage at PMAX VMPP (V) 67.8 68.6 69.4 70.2 70.5 71.2

Current at PMAX IMPP (A) 1.55 1.57 1.59 1.60 1.63 1.65

Open Circuit Voltage VOC (V) 86.0 86.6 87.2 87.7 87.8 88.2

Short Circuit Current ISC (A) 1.74 1.75 1.75 1.75 1.78 1.79

Module Efficiency % 14.6 14.9 15.3 15.6 16.0 16.3

Maximum System Voltage VSYS (V) 1500 7

Limiting Reverse Current IR (A) 4.0

Maximum Series Fuse ICF (A) 4.0

MODULE NUMBERS AND RATINGS AT 800W/m2, NOCT8 45°C, AM 1.5 6

Nominal Power (± 5%) PMPP (W) 78.3 80.1 82.0 83.9 85.8 87.6

Voltage at PMAX VMPP (V) 62.6 63.1 64.1 65.0 65.5 65.9

Current at PMAX IMPP (A) 1.25 1.27 1.28 1.29 1.31 1.33

Open Circuit Voltage VOC (V) 81.0 81.6 82.1 82.6 82.7 83.1

Short Circuit Current ISC (A) 1.40 1.41 1.41 1.41 1.44 1.44

TEMPERATURE CHARACTERISTICS

Module Operating       
Temperature Range

(°C) -40 to +85

Temperature Coefficient 
of PMPP

TK (PMPP) -0.34%/°C

Temperature Coefficient 
of VOC

TK (VOC) -0.29%/°C

Temperature Coefficient 
of ISC

TK (ISC) +0.04%/°C

MECHANICAL DESCRIPTION

Length 1200mm

Width 600mm

Weight 12kg

Thickness 6.8mm

Area 0.72m2

Leadwire 2.5mm2, 610mm

Connectors MC49

Bypass Diode None

Cell Type Thin-film CdTe 	
semiconductor,          
up to 216 cells

Frame Material None

Front Glass 3.2mm heat       
strengthened 

Series 4ATM 

includes anti-
reflective coating

Back Glass 3.2mm 
tempered

Encapsulation Laminate 	
material with 
edge seal

Load Rating 2400Pa10

FIRST SOLAR SERIES 4™ 
PV MODULE

END-OF-LIFE RECYCLING
•	 Recycling services available through First Solar’s 

industry-leading recycling program or customer-
selected third party.

SUPERIOR TEMPERATURE COEFFICIENT MECHANICAL DRAWING
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Disclaimer
The information included in this Module Datasheet is subject to change without notice and is provided for informational purposes only.  No contractual rights are established or should be 
inferred because of user’s reliance on the information contained in this Module Datasheet.  Please refer to the appropriate Module User Guide and Module Product Specification document for 
more detailed technical information regarding module performance, installation and use.

The First Solar logo, First Solar™, and all products denoted with ® are registered trademarks, and those denoted with a ™ are trademarks of First Solar, Inc.

1	  Device package meets ATLAS 25+.
2	  Testing Certifications/Listings pending.
3	  Limited power output and product warranties subject to warranty terms and conditions.
4	  Ensures 97% rated power in first year, -0.7%/year through year 25.
5	  Standard Test Conditions (STC) 1000W/m2, AM 1.5, 25°C
6	  All ratings ±10%, unless specified otherwise. Specifications are subject to change.
7	  Application Class A for 1000V (class II), Application Class B for 1500V (class 0)
8	  Nominal Operating Cell Temperature: Module operation temperature at 800W/m2 
    irradiance, 20°C air temperature, 1m/s wind speed.
9	  Multi-Contact MC4 (PV-KST4/PV-KBT4)
10	 Higher load ratings can be met with additional clips or wider clips, subject to testing
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Solis Three Phase Inverter

Ningbo Ginlong Technologies Co., Ltd.

No. 57 Jintong Road, Binhai Industrial Park, 

Xiangshan, Ningbo, Zhejiang, 315712, P.R.China

Tel: +86 (0)574 6578 1806 

Fax: +86 (0)574 6578 1606

Email: info@ginlong.com

Web: www.ginlong.com

Please record the serial number of your inverter and quote this when you contact us.
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Optional

 1. Introduction

Solis three phase series PV inverters could transfer DC power from PV panels into AC 

power and feed into grid. There are 6 models for Solis three phase inverter. 

Solis-6K, Solis-10K, Solis-15K are used for 380/400V three phase grid system, 

Solis-20K-HV is used for 480V three phase grid system.

Solis-6K-LV, Solis-10K-LV are use for 208/220/240V three phase grid system. 

All 6 models are transformerless topology grid tie PV inverter. 

Figure 1.1  Front side view 
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Figure 1.2 Bottom side view
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2.Safety Instructions

.5.

2.2 General Safety Instructions

WARNING: 

Electrical installations must be done in accordance with the local and national 

electrical safety standards

CAUTION: 

CAUTION, RISK OF ELECTRIC SHOCK symbol indicates important safety 

instructions, which if not correctly followed, could result in electric shock.

CAUTION: 

CAUTION, HOT SURFACE symbol indicates safety instructions, which if not 

correctly followed, could result in burns.

NOTE: 

NOTE symbol indicates important safety instructions, which if not correctly 

followed, could result in some damage or the destruction of the inverter.

2.1 Safety Symbols

Safety symbols used in this manual, which highlight potential safety risks and important 

safety information, are listed as follows:

WARNING: 

WARNING symbol indicates important safety instructions, which if not 

correctly followed, could result in serious injury or death.

Improper use may result in potential electric shock hazards or burns. This manual 

contains important instructions that should be followed during installation and 

maintenance. Please read these instructions carefully before use and keep them for 

future reference.

WARNING:

Please don’t connect PV array positive(+) or negative(-) to the ground, it could 

cause serious damage to the inverter.

.4.

1.2 Packaging

When you receive the inverter, please check if all the parts listed below are included:

 1. Introduction

Part NO.

1

 Description

PV grid tie inverter

2 Wall mounting bracket 

3 Locking screws 

5  AC connector

6 DC connectors

Manual7

 Number

1

1

2

1

4 pairs(2 for Solis-6K)

1

Table 1.1 Material list

4

5 6
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3. Overview

3.1 Front Panel Display

Figure 3.1 Front Panel Display

3.2 LED Status Indicator Lights

There are three LED status indicator lights in the front panel of the inverter.  Left LED: 

POWER LED (red) indicates the power status of the inverter. Middle LED: OPERATION

LED (green) indicates the operation status. Right LED: ALARM LED (yellow) indicates 

the alarm status. Please see Table 3.1 for details

Description

The inverter can detect DC power

No DC power or low DC power

The inverter is operating properly.

The inverter has stopped to supply power.

The inverter is initializing.

Alarm or fault condition is detected.

The inverter is operating properly.

Status

ON

OFF

ON

OFF

OFF

ON

FLASHING

Light

POWER

OPERATION

ALARM

Table 3.1 Status Indicator Lights

2.Safety Instructions

2.3 Notice For Use

The inverter has been constructed according to the applicable safety and technical 

guidelines. Use the inverter in installations that meet the following sepcification ONLY:

1. Permanent installation is required.

2. The inverter must be connected to a separate grounded AC group, to which no other 

    electrical equipment is connected.

3. The electrical installation must meet all the applicable regulations and standards. 

4. The inverter must be installed according to the instructions stated in this manual.

5. The inverter must be installed according to the correct technical specifications.

6. To startup the inverter, the Grid Supply Main Switch (AC) must be switched on, before

   the solar panel's DC isolator shall be switched on. To stop the inverter, the Grid Supply 

   Main Switch (AC) must be switched off before the solar panel's DC isolator shall be 

   switched off.

CAUTION: 

The PV array (Solar panels) supplies a DC voltage when it is exposed to light.

CAUTION: 

Risk of electric shock from energy stored in capacitors of the Inverter. Do not 

remove cover until 5 minutes after disconnecting all sources of supply. Service

technician only. Warranty may be voided if any unauthorized removal of cover.

CAUTION: 

The surface temperature of the inverter can reach up to 75℃ (167 F).

To avoid risk of burns, do not touch the surface when inverter is operating. 

Inverter must be installed out the reach of children.

WARNING: 

To reduce the risk of fire, branch-circuit over-current protective devices

 (OCPD) are required for circuits connected to the Inverter. 

The recommend rated trip current for AC breaker should be 25A for Solis-6K 

inverter, 32A for Solis-10K, Solis-15K, Solis-20K-HV inverter.

CAUTION: 

Risk of electric shock. Do not remove cover. There is no user serviceable 

parts inside. Refer servicing to qualified and accredited service technician.

.7..6.



4. Installation

4.1 Select a Location for the Inverter3.3 Keypad

3.4 LCD

There are four keys in the front panel of the  Inverter(from left to right): 

ESC, UP, DOWN and ENTER keys. The keypad is used for:

Scrolling through the displayed options (the UP and DOWN keys);

Access to modify the adjustable settings (the ESC and ENTER keys).

3. Overview

The two-line Liquid Crystal Display (LCD) is located at the front panel of the Inverter, 

which shows the following information:

Inverter operation status and data;

Service messages for operator;

Alarm messages and fault indications.

.8. .9.

To select a location for the inverter, the following criteria should be considered:

To avoid over heating ambient air temperature MUST be considered when choosing 

the inverter installation location. Ginlong recommend using a sun shade minimizing 

direct sunlight when the ambient air temperature around the unit exceeds 40°C. 

Do not install in small closed spaces where air cannot circulate freely. To avoid 

overheating, always make sure the flow of air around the inverter is not blocked. 

Exposure to direct sunlight will increase the operational temperature of the inverter and 

may cause output power limiting. Ginlong recommend inverter installed to avoid direct

sunlight or raining.

Figure 4.1 Recommend Installation place 



For 1 or more inverter installed, a minimum 12in clearance should be kept between each 

inverter or other object. The bottom of the inverter should be 20in clearance to the 

ground. 

Visibility of the LED status indicator lights and the LCD located at the front panel of 

the inverter should be considered. 

Adequate ventilation must be provided if the inverter is to be installed in a confined space.

NOTE: 

Nothing should be stored on or placed against the inverter.

Install on a wall or strong structure capable of bearing the weight.

Install vertically with a maximum incline of +/- 5°. If the mounted inverter is tilted to an

angle greater than the maximum noted, heat dissipation can be inhibited, and may result

in less than expected output power.
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Figure 4.1 Inverter Mounting clearance

4. Installation4. Installation

Inverter should be mounted in a vertical position as shown in Figure 4.3. The steps to 

mount the inverter on the wall are given as follows:

1.  Locate the wall studs in the desired location and align the wall mount bracket over 

    the studs. Mark the mounting holes. For masonry walls, the mounting holes should be 

    for a suitable dynabolt type mounting system.

2.  MAKE SURE BRACKET IS horizontal. Ensure that the A, B, C, and D mounting holes

    (in Figure 4.3) are aligned with the wall's most secure points (e.g. wall studs in case of 

    clad building materials).

4.2 Mounting the Inverter

Please use suitable fixings for wall type (e.g. use dynabolts for brick, masonry, etc).

Figure 4.3 Inverter Mounting

WARNING: 

Bracket must be mounted vertically on a vertical wall surface.

Bracket

M4×14 stainless steel screw

Inverter

Suitable fixing screws

.10. .11.

Figure 4.2 Inverter Mounting clearance



4. Installation4. Installation

A B

C D

Inverter

E F

4.3 Electrical Connections

The Inverter is designed for electrical connection without removing the cover. The meaning 
of the symbols located at the bottom of the inverter are listed in Table 4.1.All electrical
installations must be in accordance with all local and national electrical codes . 

Table 4.1 Terminals

+

-

 Positive DC input terminal

Negative DC input terminal

DC 1 Positive or negative DC 1 input terminal

 
DC 2 Positive or negative DC 2 input terminal

  DC SWITCH Switch of DC input terminals(optional) 

COM Communication connection equipment terminal (Optional)

GRID Grid wires connection equipment terminal 

3. Carefully hang the inverter on the upper part of the wall mount bracket by fitting the

     hooks into the slot of the bracket. Use M4×14 stainless steel screws at holes E and F 

     (in Figure 4.) to secure the mounting hooks to the rear of the inverter.

Figure 4.4 Wall Mount Bracket

The electrical connection of the inverter must follow the steps listed below:

1.  Switch the Grid Supply Main Switch (AC) OFF.

2.  Switch the DC Switch OFF.

3.  Assemble PV input connector of the Inverter. 

Before connection, please make sure the polarity of the output voltage of PV array 

matches the“DC+”and “DC-”symbols.

                               Maximum 1000Voc for

           Solis-6K   Solis-10K   Solis-15K  Solis-20K-HV   

                                Maximum 600Voc for

                            Solis-6K-LV   Solis-10K-LV   

Before connecting inverter, please make sure the PV array open circuit voltage is 

within the limit of the inverter

Please don’t connect PV array positive or negative pole to the ground, it could 

cause serious damages to the inverter

Figure 4.5 DC+ Connector Figure 4.6 DC- Connector

Please use qualified DC cable for PV system. 

.12. .13.



4. Installation4. Installation

    iii)  Crimp the contact pin to the wire using a proper wire crimper as shown in Figure 4.9

Figure 4.9 Crimp the contact pin to the wire

iv)  Insert the contact pin to the top part of the connector and screw up the cap nut to 

the top part of the connector (as shown in Figure 4.10).

The steps to assemble the DC connectors are listed as follows:

    I)  Strip off the DC wire for about 7mm, Disassemble the connector cap nut (see Figure 4.7).

    ii)  Insert the wire into the connector cap nut and contact pin as shown in Figure 4.8.

Figure 4.7 Disassemble the Connector Cap nut

Figure 4.8 Insert the Wire into the Connector Cap nut and contact pin

Figure 4.10 Connector with Cap nut Screwed on

Figure 4.11 Connect the DC Connectors to the Inverter

v) Then connect the DC connectors to the inverter. Small click will confirm connection
    (as shown in Figure 4.11).

4. Assemble the grid side connector of the Inverter.

For all AC connections, 2.5- 6mm  105 ℃ cable is required to be used. Please make sure 2

the resistance of cable is lower than 1.5 ohm. If the wire is longer than 20m, it's 
recommended to use 6mm  cable.2

WARNING:

There are                                 symbols marked inside the connector ( see 

Figure4.12), the Line wire of grid must be connected to terminal; the  “L” “1” “2” 

Earth wire of grid must be connected  to“   ”; it is recommended that the 

Neutral wire  of grid is connected to“N”terminal (not required) 

“L” “1” “2” “N” “    ” 

.14. .15.



4. Installation4. Installation

Figure 4.12 AC Grid Terminal Connector

Figure 4.13 AC Grid Terminal Connector Inside

The steps to assemble the AC grid terminal connectors are listed as follows:

Figure 4.14 Connect Wires to the Grid Terminal

Each Solis three phase inverter is supplied with an AC grid terminal connector, which is 
in Figure 4.12.

LN

1 2

G

a)  Strip the end of AC wire about 8mm, Insert the cable through the jacket and cap 

    nut of connector, then insert the wires to the grid terminal and tighten the screws 

    on the connector (as shown in Figure 4.13). Please try to pull out the wire to make 

    sure it is well connected.

Figure 4.15 Tighten up the cap on the terminal

    c)  Connect the AC grid terminal connector to the inverter. Small click will confirm 

         connection (as shown in Figure 4.16).

Figure 4.16 Connect AC Terminal Connector to the inverter

    b)  Assemble the connector and tighten up cap on the terminal (as shown in Figure 4.14).

.16. .17.



5. Inverter monitoring Connection.
   
The inverter can be monitored by Wi-Fi or GPRS functions. All the communication 
functions are optional (Figure 4.17), please refer to communication connection 
instructions. 

Figure 4.17 Wi-Fi communication function

Internet

GPRS monitoring

Wi-Fi monitoring

Smart phone monitoring

PC monitoring

Web serverRouter

Wi-Fi monitoring
Wi-Fi box

4. Installation
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5.1 Start the Inverter

To start up the Inverter, it is important that the following steps are strictly followed:

1.  Switch the Supply Main Switch (AC) ON first.

2.  Switch the DC Isolator ON. If the voltage of PV arrays are higher than start up voltage, 

    the inverter will turn on. The red LED power will light, and the LCD shows the company's 

    name and the inverter model.

Solis-15K

Figure 5.1 Company Name and Inverter Model on LCD

3.  When both the DC and the AC grid sides supply to the inverter, it will be ready to 

    generate power. Initially, the inverter will check both its internal parameters and the 

    parameters of the AC grid, to ensure that they are within the acceptable limits.  At the 

    same time, the green LED will flash and the LCD displays the information of 

    INITIALIZING.

4.  After 30-180 seconds (depending on local requirement), the inverter will start to 

    generate power. The green LED will be on continually and the LCD displays 

    GENERATING.

WARNING: 

Do not touch the surface when the inverter is operating. It may be 

hot and cause burns.

5.2 Stop the Inverter

To stop the Inverter, the following steps must be strictly followed:

1.  Switch the Grid Supply Main Switch (AC) OFF.

2.  Wait 30 seconds. Switch off the DC switch or pull out the DC input cable. All the LEDs of 

    the inverter will be off in a minute.

Ginlong

5. Start & Stop



6. Operation

6.1 Main Menu

During normal operation, the display shows the power and the operation status alternately 

with each screen lasting for 10 seconds (see Figure 6.1). Screens can also be scrolled 

manually by pressing the UP and DOWN keys. Pressing the ENTER key gives access to 

Main Menu.

Figure 6.1 Operation Overview

5 sec

Model nameStart

Power           9424W
01-01-2010    09:04

Status:  Generating
01-01-2010    09:04

Information

Settings

Advanced Info.

Advanced settings

UP/DOWN

UP/DOWN

UP/DOWN

UP/DOWN or
auto-scroll

(10 sec)

Pressing the
ENTER key

gives access to
the main menu.

Pressing the
ESC key

calls back the
previous menu.

Main Menu

There are four submenus in the Main Menu (see Figure 6.1):

1.  Information

2.  Settings

3.  Advanced Info.

4.  Advanced Settings

6.2 Information

The Solis three phase PV inverter main menu provides access to operational data and 

information. The information is displayed by selecting "Information" from the menu and 

then by scrolling up or down.

6. Operation

Pressing the ESC key returns to the Main Menu. Pressing the ENTER key to lock (Figure

6.2(a)) or unlock (Figure 6.2 (b)) the screen.

V_DC1   350.8V
I_DC1      5.1A

V_DC2   350.8V
I_DC2      5.1A

V_Grid   400.4V
I_Grid       8.1A

Status:   generating
Power:   1488W

Grid Frequency
F_Grid     50.06Hz

Total Energy
0258458  kwh

This Month: 0123kwh
Last Month: 0123kwh

Today: 02kwh 
Yesterday: 01kwh

10 sec

10 sec

10 sec

10 sec

10 sec

10 sec

10 sec

10 sec

V_DC1: Shows input 01 voltage value.

I_DC1: Shows input 01 current value.

V_DC2: Shows input 02 voltage value.

I_DC2: Shows input 02 current value.

V_Grid: Shows grid voltage value.

I_Grid: Shows grid current value.

Status: Shows status of the inverter. 

Power: Shows output power value.

F_Grid: Shows frequency of grid value.

Total energy output value (since the last time 

energy was cleared).

This Month: Total energy generated this month.

Last Month: Total energy generated last month.

Today: Total energy generated during this Day.

Yesterday: Total energy generated last Day.

Display Duration Description

Table 6.1 Information Indicator

5.2 Stop the Inverter

Figure 6.2 Lock and Unlock the Screen of LCD

(b)(a)

.20. .21.



6. Operation

6.3 Settings

The following submenus are displayed when the Settings menu is selected:

1. Set Time

2. Set Address

6.3.1 Setting Time

This function allows time and date setting. When this function is selected, the LCD will 

display a screen as shown in Figure 6.3.

NEXT=<ENT>  OK=<ESC>
01-01-2010  16:37

Figure 6.3 Set Time

Press the UP/DOWN keys to set time and data. Press the ENTER key to move from one 

digit to the next (from left to right). Press the ESC key to save the settings and return to 

the previous menu.

6.3.2 Setting Address

YES=<ENT>  NO=<ESC>
Set Address: 02

Figure 6.4 Set Address

Press the UP/DOWN keys to set the address. Press the ENTER key to save the settings. 

Press the ESC key to cancel the change and return to the previous menu.

This function is used to set the address of an inverter connected to PC for communication

purpose. The address number can be assigned from “01”to “99”(see Figure 6.4).

The default address number of Solis three phase inverter is “01”.

6. Operation

.23..22.

6.4 Advanced Info - Technicians Only

Select “Advanced Info.” from the Main Menu to display a screen and be able to access to 

the following information.

1. Alarm Message

2. Temperature

3. Standard No. 

4. Version

5. Communication Data

The screen can be scrolled manually by pressing the UP/DOWN keys. Pressing the ENTER

key gives access to a submenu. Press the ESC key to return to the Main Menu.

6.4.1 Alarm Message

The display shows the 10 latest alarm messages (see Figure 6.5). Screens can be scrolled 

manually by pressing the UP/ DOWN keys. Press the ESC key to return to the previous 

menu.

Alarm0: OV-G-V
Time: 27-11 Data: 7171

Figure 6.5 Alarm Message

6.4.2 Temperature

The screen shows the temperature inside the inverter (see Figure 6.6).

Figure 6.6 Temperature inside the Inverter

Temperature
046.6  ℃

NOTE: 

To access to this area is for fully qualified and accredited technicians only. 



6. Operation

6.4.3 Standard No.

The screen shows the reference standard of the Inverter (see Figure 6.7).

Standard: VDE0126

Figure 6.7 Example of Standard of the Inverter

6.4.4 Version

The screen shows the model version and the software version of the Inverter 

(see Figure 6.8).

Model: 08
Software Version: D20001

Figure 6.8 Model Version and Software Version

6.4.5 Communication Data

The screen shows the internal data of the Inverter (see Figure 6.13), which is for service

technicians only.

01-05: 01 25 E4 9D AA
06-10: C2 B5 E4 9D 55

Figure 6.9 Communication Data

6.5 Advanced Settings - Technicians Only

Select Advanced Settings from the Main Menu to access the following options:

1. Select Standard

2. Grid ON/OFF

3.Calibrate Energy

NOTE: 

To access to this area is for fully qualified and accredited technicians only.

For technicians only.

6. Operation
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This function is used to select the grid's reference standard (see Figure 6.10).

YES=<ENT> NO=<ESC>
Standard: G59/3

Figure 6.10

NOTE: 

This function is for technicians use only.

NOTE: 

Before to using this function, please set "GRID OFF" to stop inverter (refer 

to Section 6.5.2).

NOTE: 

The inverter is customized according to the local standard before shipping 

to the  customer. The " User-Def" function can be only used by the service 

engineer and must to be allowed by the local energy supplier.

6.5.1 Selecting Standard

Figure 6.11

       OV-G-V1: 440V
      OV-G-V1-T: 1S

Selecting the User-Def sub menu will access to the following submenu (see Figure 6.11):

Below is the setting range for User-Def. Use this function can change the limits manually.

Press the UP/DOWN keys to select the standard (AS4777, AS4777_NQ, AUS-Q-0.9, 

AUS-Q-0.8, VDE4105, VDE0126, UL-240V, UL-208V, MEX-CFE, G83/2, G59/3, 

EN50438 DK, EN50438 IE, EN50438 NL, EN50438L, EN50438T and “User-Def” 

function).

Press the ENTER key to confirm the setting. Press the ESC key to cancel changes and 

returns to previous menu.

The standard AUS-Q-0.9 and AUS-Q-0.8 mean fixed the inverter output power factor 

to 0.9 and 0.8. They are for Australia Energex and Ergon standard, please make sure the 

setting is suitable for local requirement. Otherwise it could reduce the power generated.

The default setting for Australia is standard AS4777.

IMPORTANT NOTE for installation in Australia: 



6.5.2 Grid ON/OFF

This function is used to start or stop the generation of Solis three phase inverter  

(see Figure 6.12).

      Grid ON
        Grid OFF

Figure 6.12 Set Grid ON/OFF

Screens can be scrolled manually by pressing the UP/DOWN keys. Press the ENTER key 

to execute the setting. Press the ESC key to return to the previous menu. 

6.5.3 Calibrate Energy

Maintenance or replacement could clear or cause a different value of total energy. Use this 

function could allow user to revise the value of total energy to the same value as before. If 

the monitoring website is used the data will be synchronous with this setting automatically. 

(see Figure 6.13).

Figure 6.13 Calibrate energy

Press the DOWN key to move the cursor, Press the UP key to revise the value. Press the 

ENTER key to execute the setting. Press the ESC key to return to the previous menu. 

YES=<ENT> NO=<ESC>
Energy:0000000kWh

6. Operation6. Operation
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NOTE: 

There are two stage for voltage and frequency limits in User-Def, please 

make sure limit 1 is in the scope of limit 2, otherwise the set will be failed.

The initial values of the User-Def standard are some reference values. They 

are not indicating the values of the standard you are currently using.

Press the UP/DOWN keys to scroll through items. Press the ENTER key to edit the highlighted 

item. Press the UP/DOWN keys again to change the setting. Press the ENTER key to save the 

setting. Press the ESC key to cancel the change and return to the previous menu.

NOTE: 

It must set Grid ON (refer to Section 6.5.2) before the new standard can 

be used.

For Solis-6K-LV/Solis-10K-LV 

OV-G-V1: 220---288V

OV-G-V1-T: 0.1---9S

OV-G-V2: 220---288V

OV-G-V2-T: 0.1---1S

UN-G-V1: 160---210V

UN-G-V1-T: 0.1---9S

UN-G-V2: 160---210V

UN-G-V2-T: 0.1---1S

OV-G-F1: 50.2-53Hz(60.2-63Hz)

OV-G-F1-T: 0.1-9S

OV-G-F2: 51-53Hz(61-63Hz)

OV-G-F2-T: 0.1-9S

UN-G-F1: 47-49.5Hz(57-59.5Hz)

UN-G-F1-T: 0.1-9S

UN-G-F2: 47-49Hz(57-59Hz)

UN-G-F2-T: 0.1-9S

Below is the voltage and frequency protection limits range for Solis three phase PV 

inverter:

                                 For Solis-6K/Solis-10K/Solis-15K/Solis-20K-HV                  

             OV-G-V1: 410---530V                                OV-G-F1: 50.2-53Hz(60.2-63Hz)

             OV-G-V1-T: 0.1---9S                                  OV-G-F1-T: 0.1---9S

             OV-G-V2: 430---580V                                OV-G-F2: 51-53Hz(61-63Hz)

             OV-G-V2-T: 0.1---1S                                  OV-G-F2-T: 0.1---9S

             UN-G-V1: 300---360V                                UN-G-F1: 47-49.5Hz(57-59.5Hz)

             UN-G-V1-T: 0.1---9S                                  UN-G-F1-T: 0.1---9S

             UN-G-V2: 230---330V                                UN-G-F2: 47-49Hz(57-59Hz)

             UN-G-V2-T: 0.1---1S                                  UN-G-F2-T: 0.1---9S

.26.



Solis three phase inverter does not require any regular maintenance. However, clean the 

heat-sink will help inverter dissipating heat and increase the life time of inverter.

The dirt on the inverter can be cleaned with a soft brush.

CAUTION: 

Do not touch the surface when the inverter is operating. Some parts may be hot 

and cause burns. Turn OFF your inverter (refer to Section 5.2) and let it cool 

down before you do any maintenance or cleaning of inverter.

The LCD and the LED status indicator lights can be cleaned with  cloth if they are too 

dirty to be read. 

NOTE: 

Never use any solvents, abrasives or corrosive materials to clean the inverter.

8. Trouble Shooting
The inverter is designed in accordance with the most important international grid-tied 

standards and safety and electromagnetic compatibility requirements. Before delivering to 

the customer, the inverter has been subjected to several tests to ensure its optimal operation 

and reliability.

In case of failure, the LCD screen will display an alarm message. In this case, the inverter 

may stop feeding into the grid. The failure descriptions and their corresponding alarm 

messages are listed in Table 8.1:

.29..28.

7. Maintenance 8. Trouble Shooting

Alarm Message

OV-G-V

UN-G-V

OV-G-F

UN-G-F

G-IMP

NO-GRID

OV-DC

OV-BUS

UN-BUS

GRID-INTF.

INI-FAULT

OV-TEM

GROUND-FAULT

Failure description

Over grid voltage

Under grid voltage

Over grid frequency

Under grid frequency

High grid impedance

No grid voltage 

Over DC voltage 

Over DC bus voltage

Under DC bus voltage

Grid interference

Initialization system fault

Over Temperature 

Ground fault

Table 8.1 Fault message and description

NOTE: 

If the inverter displays any alarm message as listed in Table 8.1; please 

turn off the inverter (refer to Section 5.2 to stop your inverter) and wait for 5 

minutes before restarting it (refer to Section 5.1 to start your inverter). If the 

failure persists, please contact your local distributor or the service center. 

Please keep ready with you the following information before contacting us.

1.  Serial number of the Inverter;

2.  The distributor/dealer of the Inverter (if available);

3.  Installation date.

4.  The description of problem (i.e. the alarm message displayed on the LCD and the status 

    of the LED status indicator lights. Other readings obtained from the Information submenu 

    (refer to Section 6.2) will also be helpful.);

5. PV array’s configuration (e.g. number of panels, capacity of panels, number of strings, etc.);

6. Your contact details.

ILeak-FAULT

Relay-FAULT

DCinj-FAULT

High Grid leakage current

Relay check fault

High DC injection current



9. Specifications

Operating Range Utility Frequency

Model

The max DC input voltage

MPPT operation range

The max dc input current

Number of MPPT/strings per MPPT

Rated output power

The max. transient power

Rated grid voltage

The grid voltage range

Operation phase

Rated grid output current

Output power factor

Grid current THD

The dc injection current

Rated grid frequency

Max. Efficiency

Protection

Size(mm)

Weight

Topology

Internal consumption

Running temperature

Ingress protection

Interface

Design lifetime

Utility Monitoring

Operation Surroundings Humidity

EMC

1000Vdc

15+15Adc

2/1

400Vac

313～470Vac(adjustable)

Three phase

>0.99

<4%(Total THD)

<20mA

50/60Hz

>97.5%

430W*600H*220Dmm

27kg

Transformerless

-25～60℃

IP65

Rs485 WIFI GPRS(Optional)

>20years

47-52 or 57-62Hz(adjustable)

0～95%

EN61000-6-1:2007
EN61000-6-3:2007

Solis-6K

200～800Vdc

6kW

6.6kW

8.7Aac

<6W(Night)

Islanding protection V F in accordance with UL 1741,AC AC  

G59/3, AS4777,VDE 0126-1-1, VDE 4105, CEI 0-21,CQC 
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9. Specifications

Operating Range Utility Frequency

Model

The max DC input voltage

MPPT operation range

The max dc input current

Number of MPPT/strings per MPPT

Rated output power

The max. transient power

Rated grid voltage

The grid voltage range

Operation phase

Rated grid output current

Output power factor

Grid current THD

The dc injection current

Rated grid frequency

Max. Efficiency

Protection

Size(mm)

Weight

Topology

Internal consumption

Running temperature

Ingress protection

Interface

Design lifetime

Utility Monitoring

Operation Surroundings Humidity

EMC

Solis-10K

1000Vdc

200～800Vdc

18+18Adc

2/2

400Vac

313～470Vac(adjustable)

Three phase

>0.99

<4%(Total THD)

<20mA

50/60Hz

>97.5%

430W*600H*220Dmm

Transformerless

-25～60℃

IP65

RS485 WIFI GPRS(Optional)

>20years

47-52 or 57-62Hz(adjustable)

0～95%

EN61000-6-1:2007
EN61000-6-3:2007

<6W(Night)

Islanding protection V F in accordance with UL 1741,AC AC  

G59/3, AS4777,VDE 0126-1-1, VDE 4105, CEI 0-21,CQC 

Solis-15K

15kW

15kW

21.7Aac

30kg

18+18Adc

2/2

10kW

11kW

14.5Aac

Solis-20K-HV

20kW

20kW

24Aac

480Vac

427～523Vac(adjustable)
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Solis-6K-LV

15+15Adc

150～500Vdc

600Vdc

6kW

6.6kW

208/220/240Vac

180～270Vac(adjustable)

16.6/15.7/14.4Aac

>97.2%

27kG

Operating Range Utility Frequency

Model

The max DC input voltage

MPPT operation range

The max dc input current

Rated output power

The transient max power

Rated grid voltage

The grid voltage range

Operation phase

Rating grid output current

Output power factor

Grid current THD

The dc injection current

Rated grid frequency

Max. Efficiency

Protection

Size(mm)

Weight

Topology

Internal consumption

Running temperature

Ingress protection

Interface

Design lifetime

Utility Monitoring

Operation Surroundings Humidity

EMC

Number of MPPT/strings per MPPT 2/2

Transformerless

-25～60℃

IP65

RS485 WIFI GPRS(Optional)

>20years

47-52 or 57-62Hz(adjustable)

0～95%

EN61000-6-1:2007
EN61000-6-3:2007

<6W(Night)

430W*600H*220Dmm

>0.99

<4%(Total THD)

<20mA

50/60Hz

Three phase

Islanding protection V F in accordance with UL 1741,A C A C  

G59/3, AS4777,VDE 0126-1-1, VDE 4105, CEI 0-21,CQC 

9. Specifications

Solis-10K-LV

18+18Adc

10kW

10kW

25/25/24Aac
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DMTouch
Future proof front-end control and 
monitoring solution
DMTouch is the ultimate platform to interface with a 
number of standard and proprietary HVACR (heating, 
ventilation, air conditioning and refrigeration) 
devices.

Unlike competing products, the DMTouch is based 
on an open protocol platform and, after appropriate 
activation, will communicate with multiple protocols 
(e.g. CAT 5 Ethernet IP, BACnet, and Modbus®).

Built to your requirements...
DMTouch is available with a range of software activations, accessories and expansion 
modules to match the unique requirements of your control and monitoring projects.

Expansion Boards

With three expansion board slots, the 
DMTouch can accomodate additional 
inputs and outputs as required by your 
project.

Energy Features

Energy monitoring functionality can 
be enabled to provide information 
regarding energy consumables (gas, 
electricity, etc.) site-wide.

Accessories

We supply a range of DMTouch 
accessories to enhance the 
connectivity, security, and presence of 
the device.

Networking

DMTouch can communicate with 
a  variety of networking protocols, 
meaning our customers are free to use 
their current control equipment.



Technical Specifications

Features

Feature Specification

Onboard Storage 8GB Solid State Disk (Approx 25MB reserved for Ap-
plication) 

Inputs 12 Inputs Individually configurable as analogue 
temperature inputs or digital inputs. Probe types sup-
ported (PT1000 (default), 470R, 700R, 2K, 2K25, 3K, 5K, 
6K, 10K, 10K(2), 100K)  
Range:  -99oC to +350oC for PT1000  
Digital Input: Normally Open or Normally Closed input 
(Volt Free) with alarm delay.  

Outputs 4 Relay Outputs: 7.5A resistive load 250Vac, 5A induc-
tive load 250Vac COSΘ=0.4

Onboard Expansion / 
Interfaces

3 x Expansions Card Slots 
5 x USB A Ports  
1 x RS485 Interface (Option to enable) 
3 or 4 x Ethernet RJ45
Alarm Sounder

Power Supply Voltage Range: 100 - 240 Vac ±10%   
Supply Frequency: 50 - 60 Hz   
Maximum supply current: 1A   
Typical supply current: 0.4A

Environmental Operating temperature: -10oC to 60oC (14oF to 140oF)  
Operating humidity: 10% to 80% (non condensing)  

Dimensions (HxWxD) 330 x 310 x 96mm (12.9 x 12.2 x 3.7in)

International Support Flexible language support (English, English (US), 
French, German and Swedish)
Improved language support for The Data Builder (TDB) 
network communications, including an extended 
range of characters
The DMTouch has a Switch Mode Power Supply (SMPS) 
allowing for worldwide operation

Certifications

More Information?
More information on the DMTouch, including complete 
user guide documentation, can be found within 
Resource Data Management’s online download portal: 
resourcedm.com/support/documents

wwww
wwww

wwww
ww

5 Year Warranty

DMTouch-2page_v2_EN_Final

Better Resolution, More Control

High definition and multi-touch, 
DMTouch offers detailed information 
in a more visually stimulating 
and easier to read format than its  
competitors. 

Light Speed Communications

DMTouch is available with a fibre-
optic communication module, 
enabling high-speed and long-
distance connection from RDM’s 
other fibre optic enabled products. 

Free PLC Editing Software

TDB is the highly flexible 
Programmable Logic Control 
software. TDB is  almost infinitely 
configurable to precisely meet your 
control requirements.

Free Site Layout Software

RDM Layout Editor gives you the 
ability to easily create DMTouch 
compatible site layouts that can be 
saved, modified, reused and shared 
across your sites.

Remote Monitoring Tools

DMTouch comes with the ability 
to monitor and control your sites 
from anywhere, at any time, on your 
PC, tablet or smartphone when it’s 
convenient for you.

hello@resourcedm.com
www.resourcedm.com

http://www.resourcedm.com/support/download-documents
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General Note: Icons or images may not be exactly as depicted in this document or 

in the same location depending on user configuration and the DMTouch software 

version. 

Hardware images shown represent the current version of DMTouch. 

The space provided below is available for site specific notes. 
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On Site Guide 

Operations from the ‘Home’ Screen 

From the ‘Home’ screen of the DMTouch, the following options can be accessed: 

 
 

Home – Press to return 

to the ‘home’ screen 

Back – Press to return 

to the previous page 

 
Reports 

The Key Legend tells the 

user the type of network 

the devices are logged on 

to (i.e. IP, Genus) and will 

also show split controllers, 

if it’s a TDB program,  

system created device or 
any hidden devices.  

 

By pressing on the help 

button the user will be 

shown the DMTouch user 

guide. 

 
Alarm Log 

 
Service 

 
GP Run-On 

 
Key Legend 

 
Help 

 

Energy 

Monitoring 

 
Swipe 

 

 
 

If there is a layout present on the DMTouch then the 
above buttons will be available to allow a user to 

toggle between the Device List and the Layout screen.  

The left hand icon will provide the Device List and the 

right hand side will provide the Layout screen. 

Interacting with the Touchscreen 

The DMTouch display has no physical buttons or switches, all user interactions are 

carried out by pressing areas on the touchscreen similar to a mobile phone or tablet 

PC. The DMTouch utilises a capacitive display technology and therefore objects such 

as pen nibs or screwdriver tips will not operate the display. Either a finger or a 

dedicated tool, such as a capacitive stylus pen, should be used when interacting with 

the DMTouch to provide the correct operation. Care should be taken not to apply 

excessive force as it could lead to damage. 

Each press of the display is accompanied by a click from the sounder. On some pages 

where lines of text are shown, such as the parameter list, the user can scroll down 

the page by running their finger from the bottom to the top of the list in the same 

manner as with a touchscreen enabled mobile telephone. During this motion your 

finger should remain in contact with the touch screen.  
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Using the Onscreen Keyboard 

When entering information into the 

DMTouch an alphabetical or numerical 

keyboard will be displayed. For example, 

click on the ‘Service’ option as shown on the 

left. A login screen will appear prompting 

the user to enter valid user credentials as 

seen below. 

The user can configure the log in screen to 

accept a username/password or a pin 

number. This option is configurable through 

the ‘Site Setup’ page. 

If setup for user name and password, then, 

when the user touches the screen to enter 

their details the alphabetical keyboard will 

be shown, and if set up for a pin then the 

numerical keyboard will be displayed. The 

keyboard will appear beneath allowing them 

to type in their log in details.  The user can 

toggle between the two keyboards using the 

‘ABC’ and ‘123’ button at the bottom left of 

the keyboard. 

 

 

  

Alphabetical Keyboard Numerical Keyboard 
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Accepting Alarms 

When alarm(s) occur(s), the DMTouch will display the alarm on the screen. The alarm 

buzzer will sound and the light at the bottom of the touchscreen with the Bell icon will 

flash red. 

To accept the alarm(s), enter an appropriate PIN or username/password and press 

Enter (press “Mute” if the system has been configured for no PIN). If the appropriate 

hardware is fitted a swipe card or user fingerprint can be used to accept the alarm 

instead. Further alarms can be accepted by pressing “Mute”.  If the “Mute” key has 

not been pressed for 10 seconds, a PIN or username/password will be required to 

accept further alarms.  

Once all of the current alarms have been accepted, the alarm sounder will stop, the 

indicator will display static red and the screen will revert to the screen prior to the 

alarm. Once all alarms are clear, the indicator will display static green. 

 

Typical alarm screen when 
using a PIN or swipe card to 
acknowledge and accept. 

 

Typical alarm screen when 
not using a PIN or swipe 
card. 
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Alarm Log 

 

Alarms are shown in tabular form, with 
their serial number, device, alarm and 
occurred time.  
 
When viewing the alarm log the user 
can press on the screen and drag up or 
down to view the different alarms. Both 
current alarms and historic alarm 
information is viewable on this page. 
 
Each alarm generated is assigned a 
unique ‘Serial’ number. 
 
There is a filter drop down box at the 
top of the page that will allow the user 
to filter between All, Current and Old 
alarms. 

 

Alarm Detail 

 

Touching a given serial 
number will result in 
additional information 
being displayed for the 
alarm selected. 
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Viewing Data 

From the “Home” screen. 

 

From the ‘Home Screen’ the user can 
press on any of the devices on the 
‘Device List’ 
 
Pressing on the desired ‘Device’ name 
will show more detailed information 
from the device. 
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Device Information 

 

The device information is shown in 
tabular form on this screen. Use the 
navigation buttons on the left and right 
hand side to see more detail. 
 
Using the navigation buttons allows the 
user to review data or interact with the 
device. Some examples are as follows. 
The user can view Alarms relating to 
the device, set Parameters for the 
device, view the device Data Logs and 
Inhibit the device.   
 
Please see next page for more 
information on the function of the 
buttons. 
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Navigation Buttons 

 

Next This takes the user to the next device 

 

Graph 
This will show the ‘Graph’ screen and allow viewing 
of historical data 

 

Set 
The user is prompted for a log in and taken to a 
screen that allows set points to be altered 

 

Efficiency Graph 
If set up in the ‘Energy’ section, this shows how 
the case has been performing 

 

Inhibit 
Will show the options for putting the device into 
inhibit 

 

Previous This takes the user to the ‘Previous’ device 

 

Settings Will show the current settings of the device 

 

Alarms Current and previous alarms 

 

Manual Defrost Forces the device into a defrost 

 

Manual Override 
Allows the user to override key functions on HVAC 
and BMS equipment on a BACnet interface 

 

COP 
Generates a graph of the Coefficient of 
Performance for that case 

 

Defrost Terminate Terminates the device’s defrost cycle 
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Mimic Drawing 

 

These are mimic diagrams that can be 
set up on the DMTouch by an engineer 
that will show the user a simulation of 
how the case is performing. 
 
There are four that can be configured 
and shown. They are Case, Coldroom, 
Probe and Energy Meter. 
 
If they are setup, they will appear at 
the top of the page when checking the 
device values. 
 
These are used show a quick overview 
of how the device is performing.  The 
user will be able to see over/under 
temperature alarm set point and what 
the current value is. 
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Viewing Graph Data 

 

Press “Graph” to view the data. 
 
In this example probe temperatures 
for two devices in the last 24 hours 
is shown. 
 
The user can change the trace that is 
required and the interval time.  They 
can also add devices to superimpose 
different traces over the top. 
 
Using the arrows will allow the user 
to move forward or back 24 hours. 
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Reports 

From the ‘Home Page’ page select Reports. 

 

Press “Report” to view the data. 
 
As shown in this example the 
number of alarms generated in the 
past 24 hours by each device is 
highlighted. 

 

Press down on “Report Type” and 
select the type of report to be 
created. 
 
Select “Period” and define the 
required period from the possible 
options listed (24 hours, 1 week, 2 
weeks or 1 month). It is also 
possible to select a specific period 
out with these options from which 
the data is gathered. 
 

 

GP Timer Run-On 

This feature allows General Purpose timer channels to have run-on hours added. 

From the home screen, press more, then Run-On 

 

Press “Set” and key in the 
desired Run-On period; the 
new finish time will be 
displayed. 
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Inhibits 

Inhibits are used to prevent alarms from devices that are intentionally switched off 

for a duration. Inhibits can be set to: 

 Short 

 Long 

 Online 

The defined periods for short and long inhibits are setup during commissioning. 

Online keeps the device in inhibit until the next time it is switched on and comes 

online.  

 

Select the desired Device from the list 
of devices, now press the Inhibit 
button. 
 
(Swipe card or enter “PIN” to access 
this feature) 
 
Select either Short, Long or Online. 
 
If Short or Long is selected, the status 
will change to “Inhibit”.  
 
If Online is selected, the mode will 

come on as “Pending” until that device 
goes offline. Then the mode indicates 
“Inhibit” until the device comes back 
online. 
 
Note. If the case is not switched off 
before the Offline delay has elapsed, 
this online inhibit action will be 
cancelled. 
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Accessing the DMTouch via a PC 

Using a Web Browser to View the DMTouch 

The DMTouch can be accessed using a PC connected to the IP network connection. 

Doing so provides a visually similar layout to physically being at/using the DMTouch.  

If the PC is directly connected to the DMTouch a standard straight through patch 

cable or cross-over Cat 5 cable can be used. 

Navigation 

With the PC attached to the DMTouch start a web browser session, the Home screen 

will be found at http://10.1.2.75 (certain configurations may differ). Example web 

browsers are Internet Explorer or Google Chrome. 

For consistent results, use the application navigation buttons rather than the 

standard browser buttons. 

Home Screen 

There are two types of screen that will appear at the home page, a device list or a 

site layout. In both cases a menu tab will appear at the bottom of the page, as shown 

below. 

 

Depending on the features enabled and the screen you are currently in, then the list 

of icons below will be displayed. 

 Device List  Key 

 Layout  Help 

 Reports  Maintenance 

 Alarm Log  Logout 

 Service  Back 

 GP Run-On 
 

Energy Monitoring 

 

Clicking on the appropriate menu will select the required page.   
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Device List 

Shown below is the Device List from the DMTouch home screen, this is shown if no 

layout diagram has been uploaded to the DMTouch: 

 

The columns shown are as follows: 

Device Device Name 

Description Device Alias 

Value Current Value (if used) 

Status Current State 

Pack Pack Optimisation Performance Indicator* 

TPI Case Temperature Performance Indicator* 

 

*Only available when the requisite energy features have been enabled. Refer to 

DMTouch commissioning guide for full details. 

The status field is colour coded to indicate the different states: 

 Red Alarm 

 Blue Normal 

 Yellow Defrost 

 Green Case Off 

 Orange Alarm Inhibit 

 

Further information on each device can be viewed by clicking on the desired device 

from the list. There is an indication of the system’s current status at the lower left 

hand side of the screen: 

 Time and date 

 Number of current alarms 

 On/Off line status. 
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Layout  

If a layout diagram has been loaded during commissioning, then a screen similar to 

the one below will appear as the home page. 

 

The layout screen gives an over-view of the site layout. The individual devices are 

colour coded to show their respective states (see example below). 

Colours used to define status: 

 Red Alarm 

 Blue Normal 

 Yellow Defrost 

 Green Case Off 

 Orange Alarm Inhibit 
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Clicking on a device or bay will auto-zoom in to that specific area. As with the device 

list, further clicking on the device will display the device values and/or alarm status, 

as shown below. 

 

The data on this screen will vary according to which device is being viewed. 

There are a further 10 device-associated screens, which can be accessed by clicking 

the icons on this screen (top to bottom, left to right): 

 
Previous Moves back to the previous device 

 
Settings Shows the device’s parameter settings 

 
Alarms Shows the device alarm log 

 
Defrost Performs an immediate defrost 

 
Next Moves to the next device on the list 

 
Graph Shows the device history in graphical format 

 
Set Allows the user to change device parameters 

 
Efficiency Shows graphical reviews of case valve performance 

 
Inhibit Inhibits all alarms from the device 

 
Profile Shows graphical performance profile 
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Settings 

 

Click the Settings icon to view the device settings:  

 

The data on this screen is read only and will vary according to which device is being 

accessed. 

Press the "Values" icon or the back button to revert to the device values. 
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Alarms 

 

Click the alarms icon to access the device alarm page: 

 

Data and values on this view only screen will vary according to the device being 

viewed. 

Clicking on the alarm serial number can expand individual alarms, giving this view: 
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Graph 

 

Click the graph icon to view the device history graphically: 

 

Traces seen on the graph can be added or deleted by selecting/de-selecting using the 

Select Trace button. 

Previous day values can be seen by clicking the ‘Previous Day’ icon and to go forward 

a day click the ‘Next Day’ button. 

Selected days can be seen by using the ‘From’ and ‘To’ buttons and entering the 

required dates. 

More devices can be added to the graph by selecting them using the ‘Select ‘Device’ 

button. 

Sample frequency varies according to the type of DMTouch. The SSD version 

(PR0510) will allow for sample frequencies as low as 15 seconds. 

Zoom 

The trace(s) can be zoomed by clicking and holding the left mouse button and 

dragging across the time and date at the bottom of the graph, then releasing the left 

mouse button. 
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Set 

 

(Access to this screen requires a service or install level user) 

Click the set icon to view and/or change the device parameters: 

 

Type in the required values in the appropriate fields and click "Set Parameters". The 

parameters will be saved in the device’s memory.  

Parameters can be "locked" preventing further changes to be made (unless by an 

authorised user). 

Check the "Locked" tick box against each parameter you require to lock and then 

press "Set Parameters". 

The DMTouch will highlight values entered into a parameter field which are out with a 

parameters valid range. When this occurs the parameter is highlighted in Red, enter 

a valid value from the range shown and press “Set Parameters” to continue. 
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Efficiency 

 

Click the efficiency icon to view the device valve performance. 

The efficiency screen displays the percentage valve opening against time. 

Alarm Log 

 

Click Alarm Log Icon the menu to view alarm data: 

 

Accepting Alarms Using the PC 

To accept alarms through the PC, then navigate to the Alarm Log page.  Any alarm 

that needs to be accepted will show an “Accept” button in right hand side column, 

beside each configured alarm.  

Clicking on the button will prompt the user to login, at this point the alarm will be 

acknowledged. Repeat to accept further alarms. 
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Reports 

 

From the menu tab click on reports. 

 

Select the type of report to be created. 
 
Select whether the report generated is 
used with data gathered out with 
“Normal Hours”. 
 
From the drop down menu select 
appropriate times to define “Normal 
Hours” 
 
 Define the period from which data is 
gathered. 
 

 

 

Shown above is an example graph of “alarms by alarm”. By selecting “Count of 

alarms by alarm” It is possible to view this data in tabular format.  
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GP Timer Run-On 

 

From the menu tab click on GP Run-On. 

 

Type in the desired run-on duration and click the “Set” button. The page will update 

showing the new finish time. 

The clear button will also be displayed; click this button to cancel a run-on. 
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Front Panel 

 

 

 

Note: Refer to Installation Manual for details of connections. The removal of 

wings/covers and connections made inside the covers should only be carried by a 

competent installation/service engineer who has had training in the installation and 

maintenance of the DMTouch. 

  

USB, Ethernet, 

RS485 

connections 

Power LED     Alarm Indicator LED 
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This specification CH480V/50KWH lithium iron phosphate battery system working 

conditions, main performance indexes, instructions and the transportation and 

storage requirements, the specification is only suitable for the production of 

CH480V/50KWH lithium iron phosphate battery system (hereinafter referred to as the 

"battery system") manufactured by Sichuan Changhong Battery Co., Ltd.. 

 
2222    

2.1 Products：Lithium iron phosphate battery system.。 

2.2 MODEL：CH480V/50KWH。 

 
 

3333    Environment conditionEnvironment conditionEnvironment conditionEnvironment condition 

The working conditions of the battery system are shown in TableThe working conditions of the battery system are shown in TableThe working conditions of the battery system are shown in TableThe working conditions of the battery system are shown in Table    1               1               1               1               

Table 1 workingTable 1 workingTable 1 workingTable 1 working    conditionsconditionsconditionsconditions    

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

4444    Performance Index    

No.

No.No.

No. 

  

 Item

ItemItem

Item 

  

 Paramete

ParameteParamete

Parameter

rr

r 

  

 

1 Altitude ≤4500m 

2 Ambient temperature -30℃～60℃ 

3 Relative humidity 5%～95% 
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4.1 battery system components 

The battery system is composed of 17 battery boxes and 1 main control boxes, which 

are integrated in the two standard cabinets. The battery box includes a battery module, 

a battery management system Auxiliary control module, power socket, signal socket 

and maintenance switch; the main control box mainly includes the main control module 

of battery management system, DC/DC power supply, power socket, signal socket, 

control relay, shunt, fuse, switch and display etc. 

 
4.2  Appearance 

The cabinet appearance is bright black, smooth surface, no scratches, dirt and 

scratches, deformation, uniform coating layer, no blistering, cracking, peeling and 

wear, the chassis with screen printing company Logo, product type, chassis serial 

number and interface definition, as refer to Figure 1, figure 2. 
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                                        cabinet frontcabinet frontcabinet frontcabinet front    viewviewviewview    
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                                    cabinet rearcabinet rearcabinet rearcabinet rear    viewviewviewview    
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4.3 Main parameter 

    Battery System Technical SpecificationBattery System Technical SpecificationBattery System Technical SpecificationBattery System Technical Specification    

NO.

NO.NO.

NO. 

  

 ITEM

ITEMITEM

ITEM 

  

 PARAMETER

PARAMETERPARAMETER

PARAMETER 

  

 

1  Model CH480V/50KWH 

2 

Nominal voltage 

425.6V 

3 

Rated capacity 

120Ah 

4 

    Charging ceiling voltage 

478V 

 

  

 

5 

   Discharge end voltage 

 

  

 

332V 

6 Total energy 51.072kwh 

7 

Cooling mode 

Fan 

8 Communication mode CAN2.0B 

 

  

 

9 

Single battery voltage 

acquisition accuracy 

 

  

 

±5mV 

 

  

 

10 

Battery temperature 

acquisition accuracy 

 

  

 

±1℃ 

11 

           Current 

acquisition accuracy 

±1% 

12 

SOC estimation 

accuracy 

±10% 

    Battery System ProtectionBattery System ProtectionBattery System ProtectionBattery System Protection    ParameterParameterParameterParameter    

No

NoNo

No 

  

 
ITEM

ITEMITEM

ITEM 

  

 Parameter

ParameterParameter

Parameter 

  

 

    

1 

 

Battery voltage upper limit 

alarm value 

 

  

 

3550mV 

 

  

 

2 

 

Voltage protection value of 

single cell battery 

 

  

 

3600mV 

 

  

 

3 

Alarm value of lower limit of 

single battery voltage 

 

  

 

2700mV 

 

  

 

4 

Low voltage protection value 

of single cell battery 

 

  

 

2500mV 

5 

   Temperature alarm value 

-25℃、50℃ 

6 

Temperature protection         

value 

-30℃、60℃ 

7 

Battery temperature 

difference alarm 

45℃ 
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            value 

 

8 

  Total voltage alarm value 

472V 

 

  

 

9 

Excess voltage protection 

alarm value 

 

  

 

478V 

10 

Total voltage low protection 

value 

359V 

11 

    Total voltage low 

protection value 

332V 

 

  

 

12 

Steady charging and 

discharging over current 

alarm value 

 

  

 

180A 

    

13 

Steady charging and 

discharging overcurrent 

protection value 

 

  

 

200A 

14 

Leakage alarm value 

8mA 

15 

Leakage protection 

value 

10mA 

 

  

 

 

  

 

5555 InstInstInstInstruction ruction ruction ruction    

5.1 Check 

After the product is out of the box, according to the appendix list of quantity 

inventory, to ensure that the quantity is complete, at the same time, check the 

appearance of the product is in line with the requirements of 4.2, to ensure that 

no abnormal, can be the next step. 
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5.2 Installation and connection  

   5.2.1  Fixed cabinet 

The two cabinet placed close to the parallel, the rear space to guarantee the 

normal open the cabinet door, numbered "1" cabinet placed on the left, numbered 

"2" cabinet placed on the right, Take off the inner side door of the two cabinet 

then the cabinet connecting bar is installed at the corresponding position at the 

top of the cabinet. The status of the connection of the cabinet is shown in figure 

3. 

                                                    Cabinet top connection bar installation diagram 



CH480V/50KWH LIFEPO4 BATTERY SYSTEM INSTRUCTION 

 

 

 

 

 

 

5.2.2 Fix main control box and battery box 

The cabinet 1 from top to bottom placed the main control box and battery box 

PACK17 ~ PACK10. Cabinet 2 from top to bottom placed PACK1~PACK9, Then screw main 

control box and the 4 mounting holes on the battery box, pay attention to ensure 

gently in the whole process. Fixed status after completion see figure 4. 
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                                                    Front view afterFront view afterFront view afterFront view after    installationinstallationinstallationinstallation    
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5.2.2 Wiring 

According to the design requirements, the PACK1 BAT+ is the total positive 

electrode of the battery system, and the PACK17 BAT- is the total negative 

electrode of the battery system. Connecting wire process is as the following steps 

and requirements: 

1） All the battery box is connected in series and connected to the main 

control box with power cable, the connection is beginning from the total 

positive down to, between PACK1 BAT+ and the main control box BAT+ using 

labeled power cable JU651.001,002. 

PACK1 BAT- connecting with PACK2 BAT+, and so on like this. Among them, PACK1 

~ PACK9, PACK10 ~ PACK17 using the power cable labeled JU651.001.001, between PACK9 

and PACK10 using the power cable labeled JU651.001.003. 

Between PACK17 BAT- and the main control box BAT- connected by power cable 

JU651.001.004, pay attention to ensure that the red plug to red socket, black plug 

to black socket. 



CH480V/50KWH LIFEPO4 BATTERY SYSTEM INSTRUCTION 

 

 

 

 

 

 

 

2） Connect the internal signal plug to the battery box corresponding socket 

and the socket on the main control box. Each internal signal cable plug are 

marked with number. The connection order of the battery box is from PACK1 to 

turn down, finally connected to the main control box Signal1. When connecting, 

each plug pin is defined as "A" on the top, aligning the socket, tightening the 

fastening button for reliable connection. 

3） To ensure that all cables are connected reliably, plug in the manual 

switch plug and lock the buckle. Manually switch socket is on the PACK9. 

The overall effect of the connection is shown in figure 5. 
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                                The back view afterThe back view afterThe back view afterThe back view after    connectionconnectionconnectionconnection    



CH480V/50KWH LIFEPO4 BATTERY SYSTEM INSTRUCTION 

 

 

 

 

  

 

 

  

 

 

  

 

5.3 Power on detection 

First press the "EMERGENCY STOP" button to closed state, and then press the 

"START" button to keep about 5S time, battery system on power, display light, 

release the button, observe the display information is complete or not, if the 

state is normal, Use the multimeter or voltage meter to measure the voltage between 

OUT+ and OUT- on main control box. If the voltage is in the required range, it 

means the battery system can meet the normal working conditions. After the 

detection is completed, press the "EMERGENCY STOP" button again, the battery 

system is power off. To ensure safety, remove the manual maintenance switch. 

 
5.4 Connection with electrical equipment 

After power detection completed, Use the power cable labled JU651.001.005 to 

connected OUT+ on the main control box of, the other end is connected with the 

positive input load. Use the power cable labeled JU651.001.006 to connect to OUT- 

on the main control box, the other end is connected with the input negative end 

of the load, plug manual maintenance switch, press the "EMERGENCY STOP" button  
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to a closed state, and then press the "START" button to keep about 5S time, battery 

system is on power, display light, release the button, the normal operation of 

the battery system. To stop the battery system running, press the "EMERGENCY STOP" 

button again. 

5.5 Disconnect 

If  you need to disconnect the  battery system from the electrical equipment, 

follow these steps: 

1) Press the emergency stop button on the panel 
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5.6 Signal communication 

The battery system in the main control box have a signal socket 2, and is 

equipped with a plug with a wire (corresponding to the external signal cable, 

identified as "Signal2"), the computer can read the battery system through CAN 

communication information, communication port is CAN2. The definition of the 

signal socket 2 is shown in Appendix F. The communication protocol is recorded 

in the optical disk. 

 
6666    Matters needing attentionMatters needing attentionMatters needing attentionMatters needing attention    

It is recommended to participate in the installation, use, training and 

maintenance of the battery system under the correct guidance of the engineering 

and technical personnel with the electrical, electronic and electrical knowledge. 

6.1 Safety instructions  

Please read the following carefully to ensure proper use of the battery system. 

● The voltage at the two ends of the battery system has exceeded the safety 

voltage of the human body. For the sake of safety, the body is not allowed to touch 

the two ends of the battery system at the same time. In the process of use, 

insulation treatment is necessary to the battery system positive and negative ends 

and the exposed parts of the metal conductor, 
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to prevent any possible short-circuit occurs, and do a good job of security related 

work. 

● The battery system installation, debugging, testing, related personnel 

should do protective measures of high voltage, wear insulated gloves, wearing 

rubber soled shoes, equipped with fire safety facilities. 

● Prohibit the use of wire or other metal objects directly to the battery 

system positive and negative short circuit; the conductive object is not 

allowed to fall into the battery system, in order to avoid short circuit. 

● Do not place the battery system into fire or heating battery system, if the 

ambition temperature is very hot the battery system cannot be used, otherwise, the 

battery system will be overheated, thus affect performance, shorten the service 

life. 

● No impact, or throw the battery system. And the battery system need to 

avoid violent vibration. 

Do not use a nail or other sharp objects to pierce the battery. 

Without the manufacturer's authorization to prohibit the removal of battery 

systems. 

If the battery emits an odor, fever, deformation, abnormal sound or any 

other anomalies can not be used, if the battery or charging system is in use, 

should be immediately from the charging equipment or remove and stop using the 

appliance, please send it to the factory authorized units or relevant 

organizations to properly handle it. 
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When an accident occurs, it is not permitted to use carbon dioxide to extinguish 

the fire, but the use of carbon tetrachloride fire extinguishing equipment or 

sand. 

 
The use of the battery system is strictly prohibited smoking or ignition, in 

order to avoid danger. 

The positive and the negative cannot reverse during the use or maintenance 

of the battery system. 

Users are not allowed to replace the battery, the battery should be replaced 

by the supply side or by the authorized unit or individual authorized to replace. 

The battery system should be kept clean, dry, bright and ventilated. 

When the battery system is insufficient, it should be charged in time, 

which will be beneficial to prolong the battery life. If the battery is not 

charged in time, it will affect the service life of the battery system in the 

low charge state. 

 

The best working temperature of the battery system is 15℃ to 35 ℃, if out of 

this temperature range, the battery system performance may change, it could be the 

battery capacity changes, or the equipment running time changes, this is a normal 

phenomenon. 

 

Batteries are consumables, battery life is limited. Please replace the battery 

when the battery capacity is less than 80% of the rated capacity. 

 

It is strictly prohibited to separately connect a wire from the battery 
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box of the battery system to the power supply to other equipment, in order to avoid the 

whole battery consistency is artificially destroyed. 

 

6.2 Battery system installation 

Use a voltmeter or a multimeter to determine the polarity of positive and 

negative electrode of each battery box before installation, if found its polar 

and polar label +/- does not match, please immediately stop using the battery, and 

contact the supplier technical service department to check and replace or obtain other 

treatment. 

Each battery pack is placed in a numbered sequence and fixed on the rack to 

ensure that the battery system is in a tight state during transit. 

When the battery box is connected in series, the battery box with the maintenance 

switch needs to remove the maintenance switch, After the whole battery box is 

connected in series, plug the maintenance switch back 

7777    Transport 

The battery system has been charged about 50% of electricity. The battery system 

is packed in wooden cases for transportation, and shall not be subjected to violent 

mechanical collision, exposure, rain, and no inversion during transportation. In the 

process of loading and unloading, the battery system should be handled gently, to 

prevent falling, tumbling, weight pressure. 
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8.Storage period 

The battery system should be stored in a dry, ventilated, clean the warehouse, 

should avoid contact with corrosive substances, away from fire and heat source; 

storage temperature of 5 to 40 DEG C, relative humidity of not more than 75%, the 

storage period for 1 years; should the battery in about 50% of the state of charge 

storage. 

 
9999    PPPProduct Lroduct Lroduct Lroduct Liabilityiabilityiabilityiability    

Please carefully read the product instructions before using the battery system, 

and use the battery system in strict accordance with the product specifications. The 

company shall not be liable for any accident caused by improper use of the operating 

instructions as specified in the instructions. 

 
Appendix A Appendix A Appendix A Appendix A     

Packing box 1 packing listPacking box 1 packing listPacking box 1 packing listPacking box 1 packing list    

                            No.No.No.No.    NameNameNameName    QuantityQuantityQuantityQuantity    

1 
Packing list 

1 

2 
Quality Certificate 

1 

3 
Cabinet 1 

1 

4 
Internal signal cable 

1 

5 
External signal cable 

1 
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6 
Cabinet number identification 

1 

7 Signal cable 

identification 

1 

8 Power cable JU651.001.001 15 

9 Power cable JU651.001.002 1 

10 Power cable JU651.001.003 1 

11 Power cable JU651.001.004 1 

12 Power cable JU651.001.005 1 

13 Power cable JU651.001.006 1 

14  Manual maintenance switch plug 1 

15      Cabinet connecting strip 4 

16          Screw accessories Included 

17  Tools + keys 3 

 

  

 

 

  

 

Appendix BAppendix BAppendix BAppendix B    

Packing box 2 packing listPacking box 2 packing listPacking box 2 packing listPacking box 2 packing list    

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

Appendix C Appendix C Appendix C Appendix C     

Packing box 3 packing listPacking box 3 packing listPacking box 3 packing listPacking box 3 packing list    

No.No.No.No.    NameNameNameName    QuantityQuantityQuantityQuantity    

1 PPPPacking listacking listacking listacking list    1 

2 Cabinet 2Cabinet 2Cabinet 2Cabinet 2    1 

3 An instruction manualAn instruction manualAn instruction manualAn instruction manual    1 

4 KeyKeyKeyKey    1 

5 CDCDCDCD    1 

No.No.No.No.    NameNameNameName    QuantityQuantityQuantityQuantity    

1 Packing listPacking listPacking listPacking list    1 
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2 Main control boxMain control boxMain control boxMain control box    1 

3 Battery box 1Battery box 1Battery box 1Battery box 17777    1 

4 Battery box 16Battery box 16Battery box 16Battery box 16    1 

5 Battery boxBattery boxBattery boxBattery box    15151515    1 

6 Battery boxBattery boxBattery boxBattery box    14141414    1 

7 Battery box Battery box Battery box Battery box 13131313    1 

 

  

 

 

  

 

Appendix D Appendix D Appendix D Appendix D     

Packing box 3 packing listPacking box 3 packing listPacking box 3 packing listPacking box 3 packing list    

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

Appendix E Appendix E Appendix E Appendix E     

Packing box 5 packing listPacking box 5 packing listPacking box 5 packing listPacking box 5 packing list    

No.No.No.No.    NameNameNameName    QuantityQuantityQuantityQuantity    

1 Packing list 1 

2 Battery box 12Battery box 12Battery box 12Battery box 12    1 

3 Battery box 11Battery box 11Battery box 11Battery box 11    1 

4 Battery bBattery bBattery bBattery box 10ox 10ox 10ox 10    1 

5 Battery box 09Battery box 09Battery box 09Battery box 09    1 

6 Battery box 08Battery box 08Battery box 08Battery box 08    1 

7 Battery box 07Battery box 07Battery box 07Battery box 07    1 

No.No.No.No.    NameNameNameName    QuantityQuantityQuantityQuantity    

1 Packing list 1 

2 Battery box 06Battery box 06Battery box 06Battery box 06    1 

3 Battery box 05Battery box 05Battery box 05Battery box 05    1 

4 Battery box 04Battery box 04Battery box 04Battery box 04    1 

5 Battery box 03Battery box 03Battery box 03Battery box 03    1 
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6  BatteryBatteryBatteryBattery    boxboxboxbox    02020202    1 

7  BatteryBatteryBatteryBattery    boxboxboxbox    01010101    1 

 

  

 

 

  

 

Appendix FAppendix FAppendix FAppendix F    

Pin definition of signal socket 2Pin definition of signal socket 2Pin definition of signal socket 2Pin definition of signal socket 2    

Pin No.Pin No.Pin No.Pin No.    DDDDefinitionefinitionefinitionefinition    

M 24V+ 

L 24V- 

A CAN3H 

U CAN3L 

N CAN3LR 

P CAN2H 

B CAN2L 

C CAN2LR 

 


