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Foreword 

Summaries 

Thank you for choosing HELIOS CUBE SPH3600/5000-BL-S. 

This document provides a description of the HELIOS CUBE SPH3600/5000-BL-S energy storage 

system, including its features, performance, appearance, structure, working principles, installation, 

operation, maintenance, troubleshooting etc. 

This User Manual can also be downloaded at www.heliosenergystorage.com.au. 

Warning: Read the entire document before installing or using HELIOS CUBE SPH3600/5000-BL-S 

Failure to do so or follow any of the instructions or warnings in this document can result in electrical 

shock, serious injury, or death, or can damage the equipment. 

 
The figures in this manual are just for reference, for details please see the actual product. 

Symbol Conventions 

The manual excerpts the following safety symbols to prompt users to comply with the safety 

instructions during installation, operation and maintenance. 

Symbol Description 

 

Alerts you to a high risk hazard that could, if not avoided, result in 

serious injury or death. 

 

Alerts you to a medium or low risk hazard that could, if not avoided, 

result in moderate or minor injury. 

 

Alerts you to a potentially hazardous situation that could, if not avoided, 

result in equipment damage, data loss, performance deterioration, or 

unanticipated results. 

 

Anti-static prompting. 
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Symbol Description 

 
Be care electric shock prompting.  

 Provides a tip that may help you solve a problem or save time. 

 Provides additional information to emphasize or supplement important 

points in the main text. 

Product standard: NB/T 32004-2013 

Change History 

Changes between document issues are cumulative. The latest document issue contains all the changes 

made in earlier issues. 

Veriosn 1.0 (2017-08-25) 

First issue. 
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1. Safety Description 

This chapter introduces the safety announcements. Please read this user manual carefully prior to 

installing the device. It provides important information on safe and efficient installation. 

1.1 Safety Announcements 

This section introduces the safety announcements that must be complied with and pay special attention 

while installing, using, maintenance and other relative operations. 

 

Before operating, please read the announcements and operation instructions in this section carefully, 

which is to avoid accident. 

The DANGER, WARNING, CAUTION in the manual are not all the safety announcements that you 

must abide by, there are just the supplements for the safety announcements during operating. 

 
Our Company does not undertake the responsibility caused by violating common safety operation 
requirements or the safety standard of design, manufacture and use. 

1.1.1 Safety Instructions 

 

It is prohibited to touching any terminal or conductor that connected with grid circuit, or, it may cause 

deadly danger. 
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There is no operational part inside the device. Please do not open the crust of the system by yourself, 

or it may cause electric shock. The system damage caused by illegal operation is out of the guarantee 

range. 

 

The damaged device or device fault may cause electric shock or firing! 

 Before operating, please inspect the device and see if there is any damage or exist other danger. 

 Check if the external devices or circuit connection is safe. 

 

Before checking or maintenance, if the DC side and AC side is power down just now, it is necessary to 

wait for 5 minutes to ensure the inner device is completely discharged, and then the operation can be 

performed. 

 

In case fire, please use dry power fire extinguisher. If using liquid fire extinguisher, it may cause electric 

shock. 

 

No liquid or other objects are allowed to enter the cabinet. 
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 High Temperature 

Some part of the system may exceed 60℃, please do not touch the operating cabinet by hand or other 

parts of body, which is to avoid scalding and even endanger human safety. 

1.1.2 Device Iabel Instruction 

 

The labels on or in the system contain the important information about safe operation. It is strictly 

prohibited to tear up or damage them! 

Table1-1 Label illustration 

Label Illustration 

 

Do not dispose with general garbage. It needs to recycle by special 

method. 

 

Please consult the user manual while using. 

 

It is necessary to put aside the device for 5min after powering down 

to ensure completely discharged. 

 
Hot surface, please take care. 

 
Pay attention to safety. 

 

There is dangerous voltage inside the device, which may endanger 

human safety. Be care electric shock prompting. 

 

External grounding label. It needs to connect with earth firmly to 

ensure the safety of operator. 
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1.1.3 PV Array Protection 

While installing the PV array in the daytime, use shading material to shut out the PV array, or, the PV 

array will generate high voltage under direct sunshine. At this moment, once touch them by accident, 

it may cause electric shock even endanger human safety. 

 

There is deadly high voltage between the anode and cathode of the PV array. 

When installing the system, ensure the connection between system and PV array is disconnected, and 

set warning labels around the disconnected place, which is to avoid connecting by accident. 

1.1.4 Anti-Static Protection 

 

The static electricity generated by human bodies may damage the electrostatic-sensitive components 

on boards. Before touching the sensitive component, please wear anti-static rings and well connect the 

other end of the anti-static rings to ground. 

1.1.5 Grounding Requirements 

 

High leakage risk! The device must be grounded before electrical connection. The ground terminal 

must be connected to earth. 

 When installing, connect the grounding wire first; when dismantling, the grounding wire must be 

removed at last. 

 It is prohibited to damage the grounding conductor. 

 The device must be connect with protection earthing permanently. Before operating, please check 

the electric connection and ensure the device has been connected to earth reliably. 
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1.1.6 Moistureproof Protection 

 

Moisture incursion may cause the system damage! 

For normal use of the energy-storage converter, please comply with the following items. 

 If the atmosphere humidity larger than 95%, please do not open the door of the system. 

 On overcast or rainy or moist condition, avoid opening the door to maintain or other operation. 

1.1.7 Safety Warning Label Setting 

To avoid irrelevant person close to or misoperate the system, during installation or daily maintenance, 

please abide by the related standards. 

 Set warning labels at the switches of front end and back end, which is to avoid wrongly close and 

even cause accident. 

 Set warning label board or safety warning area, which is to avoid irrelevant person entering and 

cause human injury or device damage. 

 After maintenance, ensure that pull out the key of energy-storage converter and save it properly. 

1.1.8 Electric Connection 

Connect the wires strict according to the description and wiring diagram in this manual. 

 Make sure that the wire connection between anode and cathode is proper. 

 When connect with grid, make sure that the system is reliably connected with earth by the 

grounding wire. 

 

It is prohibited to dismantle the wire connection on your own while working. 
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The configuration of PV array, grid level and frequency, etc. should match that of the system. 

The grid-connected power generation must be allowed by local power-supply department and 

performed by professionals. 

All the electric connection must be accord with the electrical standards where the system used. 

 

Do not touch or replace the components except the wiring terminals. 

1.1.9 Measure with Electricity 

 

There is dangerous high voltage, contacting by accident may lead to deadly danger. So, when measure 

with electricity, it is necessary to do the protection (such as wear insulated gloves, etc.) 

The measure meter must accord with the following requirements. 

 The range and sue condition of the measure meter should conform to the site requirements. 

 Ensure that connection of the measure meter is proper and normative, which is to avoid the 

danger of electric arc, etc. 

1.2 Requirements for Operation 

 

The related operation and wiring for the system should be performed by qualified professionals, and 

ensure the electric installation accord with the electricity installation standards. 
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Do not maintain the system until all the connection between grid, load, DC input and battery input and 

system are disconnected for at least 5min, which is to ensure the energy storage in capacity is fully 

discharged. 

The installation and maintenance man should be trained and know each safety announcements and get 

the right operation method, and then, the installation, operation and maintenance can be done. 

 The operator should be familiar with the constitution and work principle of the whole PV 

generation system. 

 The operator must be acquainted with the related standards of local nation and region. 

 

Do not dismantle the cover of the system without authorization.  

In case of fault, maintain the system by qualified serviceman. 

Even the input and output of the system is disconnected, there still may be residual energy which may 

cause electric shock. So, after disconnecting the connection for 5min, and then the maintenance can be 

done. 

To ensure fully power outage, please disconnect the DC input switch and PV connection, and 

disconnect the battery breaker and wiring, disconnect the AC output switch. 

1.3 Environment Requirements 

The used environment may influence the service life and reliability of the device. So, please avoid 

using the device in the following environment for long time. 

 The place where beyond the specification (normal work temperature:-0℃～45℃, relative 

humidity: 0%-95%). 

 The place where has vibration or easy impacted. 

 The place where has dust, corrosive material, salty or flammable gas. 

 The place where without good ventilation or closed. 
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2. Overview 

This chapter introduces the main functions, components, features and operating principles of the 

product. 

2.1 Produt Intro 

HELIOS CUBE SPH3600/5000-BL-S is an all-in-one integrated system consisting of a solar inverter 

and lithium-Iron-Phosphate battery modules for residential and light-commercial use, as shown in 

Figure2-1. 

 

 

Figure2-1 Framework of the solar storage system 

The system connects PV array, batteries, grid and smart electricity meter forming a suit of household 

energy storage and management system, which allows customers to reduce their dependence on grid 

and even become energy self-sufficient. The system can achieve an optimal match between the PV 

generation, loads and grid and at the same time guarantee the stability of the grid. 

Moreover, the system can provide back-up power for important household appliances in case of a 

power outage. 

Figure2-2 shows the exterior view of HELIOS CUBE SPH3600/5000-BL-S. 
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Figure2-2 Exterior view of HELIOS CUBE SPH3600/5000-BL-S 

2.2 Layout Diagram (Open Door) 

The layout diagram of the system after opening the door is shown in Figure2-3. 

 

Figure2-3 Layout diagram after opening the door and removing the top front cover plate) 
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2.2.1 Solar Inverter Module 

The exterior view and front panel of the solar inverter module are shown in Figure2-4 and Figure 2-5 

respectively. 

 

Figure2-4 Exterior view of the solar inverter module 

 

 

Figure2-5 Front panel of the solar inverter module 

Table2-1 Illustration for the front panel 

No. Name Illustration 

○1  

COM1 port 

WIFI External WIFI port 

DRM Australian communication port 

○2  
RS485 PC PC monitor port 

RS485 METER Smart communication port 
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No. Name Illustration 

RS485 BMS Battery communication port 

○3  COM2 port Touch screen port 

○4  BATT. port Battery terminals 

○5  PV terminal PV array terminals 

○6  BACK_UP Load terminals 

○7  GRID Grid terminals 

2.2.2 Battery Module 

The exterior view of the battery module is shown in Figure2-6. 

 

 

Figure2-6 Exterior view of the battery module 

 
The right side of the battery module is designed with a bulge. Please pay attention to the installation 
position. 

Front panel 

The front panel of the battery module is as shown in Figure2-7. 
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Figure2-7 Front panel of the battery module 

Table2-2 Illustration for the front panel 

No. Name Illustration 

○1  COM. port Communication port 

○2  Battery capacity indicator Indicates the battery capacity. 

○3  Buzzer When any fault occurs, the buzzer will make a sound alarm. 

○4  Alarm indicator When any fault occurs, the indicator will flicker to alarm. 

○5  ON/OFF button Battery’s ON/OFF button 

○6  Handle Used to pull out and move the battery module. 

2.3 Opeating Principle 

Figure2-8 is an electric circuit diagram showing the operating principle of the system. 
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Figure2-8 Electric circuit diagram 
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1. K1 is the PV input switch, K2 is the battery breaker, K3 is the grid-connected switch, K4 is the major 

load switch, K5 is the load switch, K6 is the total switch of grid. 

2. Bypass switch can be added. It is mainly used during maintenance. When operating, the bypass 
switch must be disconnected. 

3. To avoid the effect of major load electricity leakage on the system, it is suggested to connect an 
isolation transformer at the output end. Connect the neutral wire of isolation transformer’s secondary 
and PE together. 

2.4 Operating Modes 

The system can automatically switch between grid-connected and off-grid modes according to the grid 

condition. There are 4 operating modes: battery first, load first, peak shaving mode, off-grid emergency, 

which can be set on the touch screen. 

2.4.1 Battery First mode 

With this mode the batteries are charged with the first priority to ensure they are full of energy to supply 

power to the key loads in case of grid fault.  

2.4.2 Load First mode 

When the energy generated by the PV panels is insufficient to supply power for the load and charge 

the batteries at the same time, the load takes the priority so as to reduce the power usage from the grid 

and achieve maximum economic benefit. 

2.4.3 Peak Shaving mode 

The charging and discharging times of the batteries can be set on the touch screen. During the peak 

period, the batteries are set to the discharging mode and otherwise to the charging mode. By doing so, 

one can utilize the difference of electricity price between peak and off-peak periods and achieve 

maximum economic benefit. 

2.4.4 Off-grid Emergency mode 

In case of power outage, the system is automatically switched to Off-grid Emergency mode. 
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3. Installation 

This chapter introduces the installation for HELIOS CUBE SPH3600/5000-BL-S, including 

installation preparation, unpacking and checking, mechanical installation, wiring, etc. 

3.1 Installation Process 

The system installation process is as shown in Table3-1. 

Start

Mechanical 

installation

Electric 

connection

Installation 

check

Installation 

preparation

End

Unpack and 

check

 

Figure3-1 Installation process 

3.2 Installation Preparation 

3.2.1 Tools 

Table3-1 Installation tools 

Tool Appearance Description 

Clamp-on ammeter 

 

Measure current 
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Tool Appearance Description 

Multimeter 

 

Used to check cabinet insulation and cable 

connection, and measure electronic performance 

specifications of a device, such as voltage, current, 

and resistance. 

Label paper 

 

Used to prepare labels. 

Phillips screwdriver   Used to tighten screws and bolts.  

Slotted screwdriver  Connect cable, fasten screw 

Socket wrench 
 

Used to tighten bolts and nuts. 

Adjustable spanner 

 

Fasten bolt 

Torque wrench 
 

Fasten bolt 

COAX crimping tool 

 

Used to crimp cord end terminals. 

Diagonal pliers 

 

Used to cut insulation cables and cable ties. 

Wire stripper 

 

Used to remove the insulation layer and jacket 

from a communication cable with a small cross-

sectional area. 

Claw hammer 

 

Beat, install, and disassemble component. 

Impact drill, drill 

 

Drilling 

PVC insulation tape 

 

Used to insulate wires and conductors. 
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Tool Appearance Description 

Cotton cloth 

 

Used to clean panels and shells. 

Brush 

 

Clean the panel and shell. 

Heat shrink tubing 

(Φ50、Φ70、Φ95、Φ120） 
 

Used to insulate wires and conductors. 

Heat gun 

 

Used to heat a heat shrink tubing. 

Electrician's knife  Used to strip cables. 

Protective gloves 

 

Used to protect hands and the device on which you 

operate. 

ESD gloves 

 

Used to prevent the electrostatic discharge (ESD) 

from damaging a board or other electrostatic 

sensitive devices (ESSDs) when you insert or 

remove a board or hold an ESSD. 

Insulated gloves 

 

Used to insulate hands. 

Hydraulic pliers 
 

Used to crimp the OT terminals and JG terminals 

with a large cross-sectional area of 10 mm2, 16 

mm2, 25 mm2, or 35 mm2. 

Cable tie 
 

Used to bind cables. 
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3.2.2 Installation Environment 

 

Before installing the system, the environment and site must meet the basic requirements for safety and 

normal operation mentioned in this chapter. Otherwise, necessary modifications to the site must be 

made prior to the installation. 

 Do not install the system beyond the allowable range (temperature: 0℃～40℃, relative 

humidity: 0％～95％).  

 It is strictly prohibited to install the system in the environment where there is metal conductive 

dust. 

 Do not install the system in the open air. 

 Keep good ventilation in the place where the system installed, and keep away from water, hot or 

inflammable or explosive object.  

 Do not install the system under direct sunshine or the place where there are dust, volatile gas, 

corrosive material or heavy salt. 

3.2.3 Installation Space 

 The installation site must with enough space to place the system. 

 For rear wiring, it is suggested that keep the rear side of the system at least 200mm from wall or 

adjacent device and the left and right side of the system at least 800mm from wall or adjacent 

device, which is for good ventilation and easy maintenance, as shown in Figure3-2. If allowable, 

keep larger space between the system and adjacent device or wall to ensure high efficient and 

stable operation of the system. 
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Figure3-2 Installation space requirement (for rear wiring) (unit: mm) 

 For side wiring, the system can be installed against the wall, the installation space requirement 

for other directions is the same as for rear wiring. 

 Avoid any object blocking the air ventilation holes on the left and right sides, which otherwise 

could result in bad heat dissipation and affect the life time of the system. 

3.2.4 Cable Preparation 

The cross-sectional areas for the battery and PV array input cables , load and AC output cables are 

recommended in Table3-2. 

Table3-2 Recommended cross-sectional areas for battery, PV array and AC output cables (mm2) 

Item Current (A) Cross-sectional areas(mm2) Terminals type 

Battery 

+ 60 25 RNBS22-6 

- 60 25 RNBS22-6 

PV 

+ 12 6 SV5.5-5 

- 12 6 SV5.5-5 
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Item Current (A) Cross-sectional areas(mm2) Terminals type 

BACK UP 

L 12 6 SV5.5-5 

N 12 6 SV5.5-5 

GRID 

L 22 6 SV5.5-5 

N 22 6 SV5.5-5 

PE 22 6 SV5.5-5 

The cross-sectional areas of communication wires are recommended in Table3-3 and Table 3-4. 

Table3-3 Recommended cross-sectional areas of communication wires 

Item Cross-sectional areas (mm2) Terminals type 

RS485 PC 

A 0.3 E0508 

B 0.3 E0508 

RS485 

METER 

A 0.3 E0508 

B 0.3 E0508 

Table3-4 Recommended cross-sectional areas for WIFI and DRM 

Item Specification Terminal type 

WIFI Network cable Registered Jack 

DRM Network cable Registered Jack 
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3.3 Transportation and Unpacking 

3.3.1 Transporation 

 

The system should be transported by trained professionals. 

While transporting, please take care and avoid knocking or falling off. 

If the system will not be used after unpacking, it is suggested to pack the system by original plastic bag.  

The system can be transported by motor forklift (as shown in Figure3-3) or manual operation forklift 

(as shown in Figure3-4). When lifting, keep the system’s center of gravity be in the centre of the forklift. 

Transport the system slowly and stably.  

 

During transporting, it is prohibited to tilting the system, otherwise it may create excessive stress inside 

the system causing damages. 

 

Figure3-3 Motor forklift 

 

Figure3-4 Manual operation forklift 
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While lifting the system, please keep stable and balanced. 

During moving, keep the system vertical and do not put it down or up suddenly. 

During transporting, please pay attention to the corner, uphill, downhill, etc. Avoid colliding. 

3.3.2 Unpacking 

 
Due to the sizable package, please select an appropriate unpacking place in advance. Basically, the 
unpacking place should be as close to the installation site as possible. 

Step 1 Check the outer packing and see if there is any damage caused by transportation. If damaged, please 

inform the carrier immediately. 

Step 2 Transport the system to the appointed place. 

 

To avoid tilting, when transporting, the end of the forklift arms must exceed the end of wooden tray. 

Step 3 Shear and remove the package belts, dismantle the outer package, and remove the foam pad and plastic 

bag. Take out the accessories and enclosed documents. The appearance after unpacking is as shown in 

Figure3-5. 
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Figure3-5 Appearance after unpacking 

 
For easy transportation and package in the future, please put the packaging material into the box and 
save them properly. 

Step 4 Check the system. 

 Inspect the system and see if there is any damage caused by transportation. If damaged, please 

inform the carrier immediately. 

 Check the accessories according to the packaging list, and see if the product type is correct. If the 

accessory lacks or the type is not in accordance with the contract, please record it in time and 

contact our company immediately. 

Step 5 If the system is OK, dismantle the fastening bolts (4 pieces for each side) on the supporting frame. The 

bolt position is as shown in Figure3-6. 
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Figure3-6 Bolt position 

Step 6 Adjust the support legs on the support wheel till they are in touch with the wooden pallet and then 

remove the supporting frames (as shown in Figure3-7). 

 

Figure3-7 Adjust the support legs on the support wheel 

 
Clockwise turn the support legs to adjust downward; 

Anticlockwise turn the support legs to adjust upward; 

The top nut on the support wheel is used to prevent the support legs from moving. 
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Figure3-8 Remove supporting frames 

Step 7 Adjust the support legs to the top, and keep the four wheels on the wooden pallet.  

 
While adjusting the support legs, please adjust them at the same time, which is to avoid unbalancing 
and even tilting. 

Step 8 Insert the sliding plates into the gaps on the wooden pallet in front of the system, then fasten them with 

the dismantled bolts. 

 

Figure3-9 Place the sliding plates 
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Step 9 Slowly slide the system to the ground, as shown in Figure3-10. 

 

Figure3-10 Push the system to the ground 

 
During moving, it needs to operate by two people (one on the left side and another on the right side ) to 
avoid tilting or human injury. 

3.4 Cabinet Installation 

Step 1 Determine and plan the installation site according to the system size (as shown in Figure3-11) and 

installation space (see 3.2.3 Installation Space). 
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Figure3-11 Dimensions of the system 

Step 2 Push the system to the installation position, screw the supporting legs on the support wheel to be in 

touch with the ground. 

Step 3 Install the 4 bottom cover plates onto the system. 

 
The bottom cover plates are specially designed, please install them according to the following order.  

1. Take out the rear cover plate and two side cover plates, and fasten them according to Figure3-12. 

 

Figure3-12 Fasten the rear cover plate and two side cover plates 
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2. Take out the front cover plate, and open the door, and then, fasten it by 3 pieces of screw M4, as 

shown in Figure3-13. 

 

Figure3-13 Fasten the front cover plate 

3.5 Electrical Connection 

 

While wiring, ensure firm connections between the input, output wires and input, output terminals. 

Avoid reverse connections or bad connections. 

The input and output neutral wires should be connected to corresponding input and output neutral 

terminals, do not connect the input neutral wire and output neutral wire to the same terminal. 

The connection for the anode and cathode of the battery should be right and firm. The grounding wire 

should be connected firmly. 

Ensure that all the external breakers that connect with the system should be disconnected, to avoid 

electric shock. 
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Figure3-14 Electrical circuit diagram 

The electrical connection diagram is shown in Figure 3-14. 

 
 A bypass switch can be added. It is mainly used during maintenance. When operating, the bypass 

switch must be disconnected. 

 To avoid the effect of major load electricity leakage on the system, it is suggested to connect an isolation 
transformer at the output end. Connect the neutral wire of isolation transformer’s secondary and PE 
together. 

Step 1 Open the front door, and dismantle the top wiring cover plate (as shown in Figure3-15). 

 

Figure3-15 Dismantle the top wiring cover plate 

Step 2 Connect the PV array. 
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Lead the wires of PV array 1 and 2 to go through the wiring holes, and then connect them to the PV 

terminal (as shown in Figure3-16 ⑤). 

 

Figure3-16 Front panel of the inverter 

 
The cabinet reserves 2 wiring holes (at the left side and rear of the system), you can connect the wires 
according to actual condition. 

Step 3 Connect the AC input wires. 

Lead the neutral wire, live wire and grounding wire of AC input to go through the wiring holes, and 

then connect them to the GRID terminals (as shown in Figure3-16 ⑦). 
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If there is a smart electricity meter, connect the wires as shown in Figure3-17. 
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inverter storage
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Figure3-17 Connection of the smart meter 

Step 4 Connect the load wires. 

Lead the neutral wire and live wire of load to go through the wiring holes, and then connect them to 

the BACK UP terminal (as shown in Figure3-16 ⑥). 

Step 5 Connect the communication wires. 

1. Lead the communication wires to go through the wiring holes, and lock them to the corresponding 

pin on the green terminal. 

 

While connecting the communication wires, ensure that the wires match the terminal correspondingly. 

2. Insert the terminal again. 

Step 6 Connect the WiFi module. 

1. Crimp the network cable into registered jack. The pin definition of RJ45 port is as shown in 

Figure3-18. 

 

1--8
 

RJ45 

registered jack  RJ45 

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

PIN definition for RJ45 :

PIN1: white & orange -- NC

PIN2: orange -- NC

PIN3: white & green -- NC

PIN4: blue -- A(UART2)

PIN5: white & blue--B(UART2)

PIN6: green --NC

PIN7: GND

PIN8: GND

 

Figure3-18 RJ45 pin definition 
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2. Connect the one end of the Wifi wire to the 485/422 port on external WiFi module, and lead the 

other end to go through the wiring hole and insert it to the WiFi port, as shown in Figure3-16 ①. 

 
For the connection and setting of external WiFi, please see WiseGreen APP User Manual. 

Step 7 Connect the DRM wire. 

1. Crimp the DRM wire into corresponding registered jack. The pin definition of DRM port is as 

shown in Figure3-19. 

 

1--8
  RJ45

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

PIN definition for RJ45 :

PIN1: white & orange -- DRM 1/5

PIN2: orange -- DRM 2/6

PIN3: white & green -- DRM 3/7

PIN4: blue -- DRM 4/8

PIN5: white & blue -- RefGen

PIN6: green -- Com/DRM0

PIN7: white & brown -- V+

PIN8: brown -- V-

RJ45 

registered jack

 

Figure3-19 Pin definition 

2. Lead the crimped wire to go through the wiring holes, and insert it to the DRM port, as shown in 

Figure3-16 ①. 

3.6 Install Battery Modules 

Step 1 Ensure that the battery switch is OFF.  

Step 2 Install the battery modules from downside to upside successively, and fasten them by 4 screw M6.  

 
The battery module is heavy (about 35kg），transport and install them by two people.  

 

Make sure that the battery module is inserted to the rear wiring plate and keep good contact. 
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Step 3 Install the top wiring cover plate and close the door, pull out and save the key properly. 
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4. Touch Screen Operation 

This chapter introduces the operation of the touch screen, including the main functions, menu hierarchy, 

main page, ON/OFF operation, settings, trouble query, historical records lookup, manufacturer setting 

recovery, etc. 

4.3 Menu Hierarchy 

 

Main page
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query
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Daily power 
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generation
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Energy 
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Upper-computer 
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Log manage

Screen 

setting
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Grid-connected history

User log

Fault history

Daily energy

Monthly energy

Time, date, screensaver, 

backlight brightness, language

Restore factory setting

Power scheduling log

Backup history log

Clear history log

Preferenc

es 

Energy correction

Password setting

System info

Login

Inverter info

Grid-connected voltage 

and current, PV voltage 

and current, etc.

Backup energy data

 

Figure4-1 Menu hierarchy 
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The value in the figures of this chapter is just for illustration. 

4.4 Main Page 

After powering on, the touch screen will begin to initialize, as shown in Figure4-22. 

 

Figure4-2 Initialization page 

After initialization, it will enter the default main page, as shown in Figure4-33. In the main page, the 

system can be monitored conveniently. 

 

Figure4-3 Main page 

The function illustration of default main page is as follows. 

 Status includes power off, standby, grid-connected, off-grid, fault status display. 

 Grid information shows the voltage, current, power of grid. 

 PV information shows the voltage and current of PV1/PV2, PV daily energy, PV power. 
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 Battery information includes the voltage and current information. 

 Load information includes the voltage, current and power of load. 

 Charge and discharge curve shows the charge and discharge power curves of the current day. 

 The system topology indicates the system structure and the indicator indicates the operation 

status of the system. 

 Function icons include login, energy, function, on/off icon. 

 

There are a large number of parameters that can be set for the system operation. All the setting changes 

should be performed by assigned professional. For unclear parameter, please see the manual or consult 

our company. Do not change the setting at will. 

4.5 Login 

In the main page, click  icon, it will enter the login page, as shown in Figure4-4. 

 

Figure4-4 Login page 

Enter the password and click ENT button, and then click the Login icon to login. The enter password 

page is as shown in Figure4-5. 
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Figure4-5 Enter password page 

 
The initial password is 222. You can change the password (see Section 4.8.5). 

After login, it will enter the main page, as shown in Figure4-66. 

 

Figure4-6 Main page 

4.6 ON/OFF 

4.6.1 Power on 

When the system is shutdown, click the  icon, it will enter the power on page, as shown in 

Figure4-7. 
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Figure4-7 Confirm to power on page 

Click OK to power on, click Cancel to give up the operation. 

4.6.2 Power off 

When the system is on, click the  icon, it will enter the power off page, as shown in Figure4-8. 

 

Figure4-8 Confirm to power off page 

Click OK to power off, click Cancel to give the operation. 

4.7 Energy Query 

In the main page, click   icon, it will enter energy query page. The page shows the month 

generation in default, as shown in Figure4-9. And also, you can choose the displayed item at the top 

right corner. 
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Figure4-9 The month generation display 

Click Year button, the page will show the histogram of the year generation (see Figure4-10). 

 

Figure4-10 The year generation display 

4.8 Function Menu 

Click  icon in main page, it will enter the function page, as shown in Figure4-111. The page 

includes running information, historical information, energy query and preferences. 
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Figure4-11 Function page 

4.8.2 Running Information 

Click the Running Information icon in Function page, it will enter the running information page, as 

shown in Figure4-12. 

 

Figure4-12 Running information page 

Click Next to check the other information, as shown in Figure4-133. 
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Figure4-13 Running information page 

4.8.3 Historical Information 

Click Historical Information icon in Function page, it will enter the historical information page, as 

shown in Figure4-144. Click the corresponding icon, you can check the fault history, grid-connected 

history, user log and power scheduling log. 

 

Figure4-14 Historical information page 

4.8.4 Energy Query 

Click the Energy Query icon in Function page, it will enter the energy query page, as shown in 

Figure4-915. The energy query includes daily energy, monthly energy and gross energy query. 
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Figure4-15 Energy query 

Daily energy 

Click Daily Energy in Energy Query page, it will enter the day energy query page (it shows the 

histogram in default), as shown in Figure4-166. You can choose the Graph or Table display through 

the pull-down menu at top right corner. The data display is as shown in Figure4-17. 

 

 

Figure4-16 Histogram display of the day energy 
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Figure4-17 Data display of the day energy 

Also you can choose the year by the pull-down menu, and then enter the query month, it will show the 

day energy in that month. If the current year is selected, the max. month that can be entered is the 

current month and no information on day energy is available for any later months. If the year changes, 

the page will show the day energy of the first month of the year in default. 

Monthly energy 

Click Monthly Energy in Energy Query page, it will enter the month energy query page (it shows 

the histogram in default), as shown in Figure4-188. You can choose the Graph or Table display 

through the pull-down menu at the top right corner. The data display is shown in Figure4-199. 

 

 

Figure4-18 Histogram display of the month energy 
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Figure4-19 Data display of the month energy 

Also you can choose the year by the pull-down menu and then the page will show the month energy in 

that year. The current year is the max. year that can be entered and no information on monthly energy 

is available for any later years. 

Gross energy 

Click Gross Energy in Energy Query page, it will enter the gross energy query page, as shown in 

Figure4-20. The gross energy is used to check the accumulated energy. 

 

 

Figure4-20 Gross energy page 

4.8.5 Preferences 

Click the Preferences icon in Function page, if not login, it will turn to login page. After login, it will 

enter the preferences page, as shown in Figure4-211. 
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Figure4-21 Preferences page 

System setting 

Click System Setting icon in preferences page, it will enter the system setting pages, as shown in 

Figure4-222 and Figure4-23. 

 

 

Figure4-22 System setting page 1 



HELIOS CUBE SPH3600/5000-BL-S 

User Manual 4. Touch Screen Operation 

 

All rights reserved ©HELIOS New Technology (Australia) Pty Ltd 45 

 

 

Figure4-23 System setting page 2 

Table4-1 Setting range 

Item Setting range 

PV parallel mode Independent, parallel 

Anti-countercurrent Disable, enable 

MPPT dist. step 2～5V/s 

Battery capacity 9～2000AH 

Battery type Lead-acid battery, lithium iron phosphate battery, MnNiCo 

ternary battery, Pb-C battery 

Battery alarm function Disable, enable 

Battery over-voltage protection 56.0~60.0 

Battery under-voltage protection 42.0~45.0 

Max. charge current 10~60.0 

Max. discharge current 10~60.0 

Max. charge power 0~2500.0 

Max. discharge power 0~2500.0 

Rated voltage 220V；230V；240V 

Initiative island Disable, enable 
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Item Setting range 

Mains abnormal alarm  Disable, enable 

Power factor  [-0.8~-0.99], [0.8~1.00] 

Reactive power 0~1500 

External control mode  Disable, enable 

External sensor  None, smart meter, CT 

Smart meter address  1~255 

CT ratio 75/5；50/5；40/5；30/5；25/5；20/5 

Work mode Load first, battery storage first, peak shaving mode, energy first 

If the setting fails, the touch screen will show the setting failure prompting, as shown in Figure4-24. 

 

 

Figure4-24 Setting failure prompting 

 
If the setting fails, it will turn to the previous setting value.  

If the setting succeeds, the touch screen will show the setting successful prompting, as shown in 

Figure4-25. 
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Figure4-25 Setting success prompting 

The system reserves 6 periods for charge/ discharge times, as shown inFigure4-26. 

 

Figure4-26 Charge/discharge time setting 

If the time is set incorrectly, the touch screen will show corresponding prompting, as shown in Figure4-

27. 
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Figure4-27 Incorrect setting prompting 

 
The time settings for charge/discharge cannot overlap。 

Communication setting 

Click Com. Setting icon in Preferences page, it will enter the communication setting page, as shown 

in Figure4-28. In the page, you can set the communication parameters of the upper-level devices. 

 

 

Figure4-28 Communication setting page 

Screen setting 

Click Screen Setting icon in Preferences page, it will enter the screen setting page, as shown in 

Figure4-29. In the page, you can set the date, time, language, screensaver, backlight brightness. 



HELIOS CUBE SPH3600/5000-BL-S 

User Manual 4. Touch Screen Operation 

 

All rights reserved ©HELIOS New Technology (Australia) Pty Ltd 49 

 

 

Figure4-29 Screen setting page 

Log manager 

Click Log Manage icon in Preferences page, it will enter the log manager page, as shown in Figure4-

30. 

 

 

Figure4-30 Log manager page 

Insert a USB memory stick , and then click the corresponding icon, the historical logs can be exported. 

Also the historical logs can be cleared. 

Password setting 

Click Password Setting icon in Preference page, it will enter the password setting page, as shown in 

Figure4-31. 
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Figure4-31 Password setting page 

 
The password can be changed after login. 

Energy correction 

Click Energy Correction icon in Preference page, it will enter the energy correction page, as shown 

in Figure4-32. 

 

 

Figure4-32 Energy correction page 

Restore factory setting 

Click Restore Setting icon in Preference page, it will show the confirm to restore factory setting page, 

as shown in Figure4-33. If click OK, the settings in system setting page will be restored to default 

values. 
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Figure4-33 Restore factory setting page 

System information 

Click System Info icon in Preference page, it will enter the system information page, as shown in 

Figure4-34. 

 

 

Figure4-34 System info page 

4.9 Current Fault Query 

Once any fault occurs, the touch screen will show the fault alarm window with a fault alarm icon on 

the top-right corner, as shown in Figure4-35.  
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Figure4-35 Fault alarm page 

 

When the alarm window is closed and if you want to check it again, you can click the fault alarm icon 

at the top right corner to enter into the Now Fault window as shown in Figure4-36. 

 

 

Figure4-36 Now fault page 
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5. Operation 

This chapter introduces the daily operations of the system, including startup and power off, etc. 

5.3 Startup 

Start the system according to the following steps. 

Step 1 Close the external AC output switch. 

Step 2 Close the PV input switch. 

Step 3 Press the ON/OFF button on the battery module to switch off the batteries. 

If the DC input voltage is higher than the startup voltage, the system will start automatically. 

5.4 Shutdown 

Power off the system according to the following steps. 

Step 1 Power off the system on the touch screen (detail please see 4.6 ON/OFF). 

Step 2 Turn off all the switches that are connected with system including the battery switch. 

Step 3 Power off the battery modules. 

The touch screen will light off in 1 minute. 
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6. Routine Maintenance 

This chapter introduces the routing maintenance for the system, including safety precautions and 

periodic preventative maintenance, battery routine maintenance, fan maintenance, etc. 

6.3 Maintenance Guide 

Proper maintenance is key to ensure the system to operate in the best conditions and a longer life cycle. 

6.3.1 Safety Precaution 

Pay attention to the following safety operation regulations: 

 Remember that there always exists hazardous voltage inside the system. Before maintenance, 

measure the voltage by multimeter and make sure that the system is completely closed. 

 Before operating, take off rings, necklaces, watches or other conductive metal adornment. 

 Operate the system in accordance with the safety procedures. If doubted, please consult the 

person who is familiar with the equipment. 

 Keep environment clean to avoid dust or chemical pollution to the system. 

6.3.2 Periodic Preventative Maintenance 

To improve the efficiency and reliability of the system, please carry out the following preventative 

maintenance operations regularly. 

 Check the input and output terminals regularly to ensure good connection. 

 Check the fans’ working status regularly to prevent sundries from plugging up the ventilation. If 

it is damaged, please replace it in time. 

 Check the battery’s voltage regularly and ensure that the voltage of the battery is normal. 

 Check the system operating status regularly to find fault in time. 

6.4 Battery Routine Maintenance 

6.4.1 Mainentance Safety Precautions 

 Cleaning battery by cloth, do not use oil substance or organic solvent such as gasoline and 

thinner. 
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 Batteries should be far away from fire as well as all electrical equipment which may easily cause 

spark to avoid explosion.  

 To prevent batteries from burning, do not short-circuit battery terminals. 

 Battery electrolytes irritate skin. To avoid electrolyte leakage, do not open battery covers. 

6.4.2 Battery Maintenance 

To ensure a long service life of the batteries, perform the following maintenance tasks periodically. 

 Generally, the batteries need to be charged and discharged once every 4 to 6 months, and the 

charging time should not be less than 4h every time. 

 In high temperature areas, the batteries should be charged and discharged once every two months, 

and the charging time should not be less than 4h every time.  

 If the batteries haven’t been discharged for a long time, it should be charged every three months 

to activate battery, and the charging time should not be less than 4h every time. 

 Do not over-discharge the batteries. Once the batteries have been discharged, fully charge them 

again within 24 fours. 

 After six months of operation, check if the battery cables are in good connection. 

 If the system will not be used for a long time, please disconnect the battery breaker to avoid long-

time discharging in case of grid failure. 

6.4.3 Battery Replacement Requirements 

Observe the following precautions when replacing a battery. 

 Consult professional engineers for replacing the batteries. 

 The substitute battery should be with the same capacity, model and manufacturer. It's strictly 

prohibited to use the different capacity, model, and manufacturer batteries together. 

 Do not abandon the replaced batteries at will. Hand them over to dedicated persons for disposal. 

6.5 Fan Maintenance 

Check the fans’ status regularly and make sure the air vents are not blocked. If a fan stops working, 

maintain or replace it in time. 
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6.6 Clean and Maintenance 

The system does not need to be cleaned and maintained frequently, but you should clean the dust on 

the system regularly. When cleaning, you can use a dry and soft cloth, do not use water, corrosive 

chemical material or powerful detergent to clean. 

If the touch screen is too dirty, you can use a wet cloth to clean it. 

6.7 Maintenance 

If the system malfunctions and needs to be dismantled and maintained, please inform the engineer. 

Do not maintain the system unless the connection with grid, load, DC input and battery input is 

disconnected and wait for at least 5min to ensure the energy stored is fully discharged. 
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7. Troubleshooting 

This chapter introduces the system troubleshooting information. 

7.3 Troubleshooting 

The system is designed according to the standards to meet the safety requirements. The system has 

been tested strictly prior to exiting the factory. If any fault happens, the system will show the alarm 

information (see Section 4.9 Current Fault) and in the meantime will stop operating. Potential reasons 

or causes for the faults are as shown in Table7-1. 

Table7-1 Troubleshooting 

Item Protection 
Restorable 

or not 

Alarm 

prompting 
Solution 

P
V

 in
p
u
t p

ro
tectio

n
 

PV input over-voltage 

protection 
Equipped Yes 

Alarm 

display 

Please inform the 

serviceman. 

Input (PV plate) reverse 

connection protection 
Equipped Yes — 

Please inform the 

serviceman. 

Insulation fault Equipped Yes 
Alarm 

display 

Please inform the 

serviceman. 

DC input overload 

protection 
Equipped Yes 

Alarm 

display 

Please inform the 

serviceman. 

B
attery

 in
p
u

t p
ro

tectio
n

 

Battery over-voltage 

protection 
Equipped Yes 

Alarm 

display 

If the phenomena 

happen 

repeatedly, 

please inform the 

serviceman. 

Battery over-voltage alarm Without Yes 
Alarm 

display 
— 

Battery under-voltage 

protection 
Equipped Yes 

Alarm 

display 

Please inform the 

serviceman. 
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Item Protection 
Restorable 

or not 

Alarm 

prompting 
Solution 

Battery under-voltage 

alarm 
None Yes 

Alarm 

display 
— 

Battery charge / discharge 

over-current 
Equipped Yes 

Alarm 

display 

Please inform the 

serviceman. 

BMS communication 

abnormal 
Equipped Yes 

Alarm 

display 

Check the 

connection of 

battery 

communication 

wire, if normal, 

please inform the 

serviceman. 

G
rid

-co
n
n
ected

 o
u
tp

u
t p

ro
tectio

n
 

Grid frequency abnormal Equipped Yes 
Alarm 

display 

If the phenomena 

happen 

repeatedly, 

please inform the 

serviceman. 

Grid amplitude abnormal Equipped Yes 
Alarm 

display 

If the phenomena 

happen 

repeatedly, 

please inform the 

serviceman. 

Inverter current DC 

component abnormal 
Equipped Yes 

Alarm 

display 

Please inform the 

serviceman. 

Inverter over-current Equipped Yes 
Alarm 

display 

Please inform the 

serviceman. 

Short-circuit protection Equipped Yes 
Alarm 

display 

Please inform the 

serviceman. 

CT connection fault Equipped Yes 
Alarm 

display 

Please inform the 

engineer to check 

the smart meter. 
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Item Protection 
Restorable 

or not 

Alarm 

prompting 
Solution 

Leakage current protection Equipped Yes 
Alarm 

display 

Please inform the 

serviceman. 

O
ff-g

rid
 o

u
tp

u
t p

ro
tectio

n
 

Overload alarm None Yes 
Alarm 

display 
Decrease load. 

Overload protection Equipped Yes 
Alarm 

display 

Decrease load. If 

the phenomena 

happen 

repeatedly, 

please inform the 

serviceman. 

Short-circuit protection Equipped Yes 
Alarm 

display 

Check if there is 

short-circuit on 

external 

connection. If 

normal, please 

inform the 

serviceman. 

Inverter voltage DC 

component abnormal 
Equipped Yes 

Alarm 

display 

Please inform the 

serviceman. 

T
em

p
eratu

re 

p
ro

tectio
n
 

Radiator over-temperature Equipped Yes 
Alarm 

display 

Please inform the 

serviceman. 

Inner over-temperature Equipped Yes 
Alarm 

display 

Please inform the 

serviceman. 

O
th

ers 

Communication fault None Yes 
Alarm 

display 

Please inform the 

serviceman. 

Inner fault Equipped Yes 
Alarm 

display 

Please inform the 

serviceman. 

Probation expired Equipped Yes 
Alarm 

display 

Please inform the 

serviceman. 
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Please prepare the following information in advance before contacting us: 

1. System Series Number. 

2. Distributor. 

3. Grid-connecting date. 

4. Fault description (including alarm information, the indicator status, other information of running 
status). 

5. You detailed contact information. 
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8. Package, Transportation and Storage 

This chapter mainly introduces the package, transportation and storage of the system. 

8.3 Package 

The system is packaged with carton and the package size is 730(W)×800(D)×1537(H). During 

packaging, please pay attention to the positioning direction requirements. On one side of the carton, 

there has warning icons, including keep dry, handle with care, up, stacking layer limit, etc. On the other 

side of carton, the device model etc is printed. 

8.4 Transportation 

During transporting, pay attention to the warnings on the carton. Avoid severe impacts on the system. 

To avoid device damages, place the system strictly according to the placement directions. DO NOT 

carry the system with the objects that is inflammable, explosive, or corrosive. DO NOT put the system 

in the open-air while midway transshipment. Leaching or mechanical damages by rain, snow or liquid 

objects must be prevented. 

8.5 Storage 

During storage, place the system strictly according to the directions as shown on the package. Keep the 

package at least 20cm from the floor and at least 50cm from walls, heat sources, cold sources, windows 

or air inlets. 

The storage environment temperature is -40℃～70℃ (recommended storage temperature -20~40℃), 

relative humidity is 20%~80%. After being stored or transported beyond the operation temperature, 

keep the system aside and make its temperature return to normal range for more than 4h before 

installation. Poisonous gas, inflammable or explosive or corrosive chemical objects are prohibited in 

the warehouse. Besides, strong mechanical shaking, impact or strong magnetic field are also prohibited. 

Under the storage conditions above, the storage period is six months. If the device is storage beyond 

six months, it should be rechecked.  
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A. Technical Specifications 

Energy Storage System 

Model 

Index 
SPH3600/5000-BL-S 

PV input 

MPPT route 2 (can be paralleled) 

Max. DC current (Vd.c.) 600 

Max. DC short-circuit current 

(Ad.c.) 

12 

DC voltage range (Vd.c.) 125 ~ 600 

MPPT range with full load（Vd.c.） 250 ~450 

Max. DC current (Ad.c.) 12/12 

Startup voltage (Vd.c.) 150 

Battery input 

Battery type Lead-acid cell/ lithium cell 

Battery rated voltage (Vd.c.) 48 

Battery capacity (AH) 50~250 

Charging curve  3 segment charging 

Max. charging power (W) 2500 

Max. discharge power (W) 3000 

Voltage monitor Integrated 
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Model 

Index 
SPH3600/5000-BL-S 

Current monitor Integrated 

Battery temperature compensation Integrated (Lithium cell) 

AC output 

Rated output power (W) 5000 

Max. output power (W) 5000 

Max. output current (Aa.c) 23 

Rated output 220/230/240Va.c.; 50/60Hz 

Output range 187 ~ 264Va.c; 47.5~52.5Hz/57.5~62.5Hz 

Power factor  >0.99 

Total Current harmonic distortion <3% 

Grid type Single phase 

AC over-voltage category III 

Off-grid output 220/230/240Va.c.; 50/60Hz；THDu<3% (linear load) 

Switch time between grid-connected 

and off-grid operation (ms) 
10 

Grid-connected inverter efficiency 

(%) 
97 

Grid-connected European efficiency 

(%) 
96.2 

MPPT efficiency (%) 99.9 

Off-grid inverter efficiency (%) 94 

Island protection time (s) 2 

Protection function 

Residual current protection Integrated 
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Model 

Index 
SPH3600/5000-BL-S 

Island protection Integrated 

Output over-current protection Integrated 

Isolation impedance protection Integrated 

General index 

Environment type Indoor 

Installation way Ground-mounting 

IP grade IP20 

Topology structure Without transformer 

Operation temperature range (℃) 
0~45 (If the temperature higher than 40℃, it needs to 

decrease the rated power to use) 

Heat dissipation Forced wind-cooling 

Noise (dB) 50 (measures at the front of the system for 1m) 

Altitude (m) 2000 

Relative humidity (%) 0 ~95 

Display Touch screen 

Size (W×H×D)(mm) 600×1330×650 

Weight (kg) 120 (without battery module) 

 Specifications are subject to change without prior notice. 

Battery Module 

Model 

Index 
Battery module 

Capacity (AH) 50 

Voltage (Vd.c.) 48 
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Model 

Index 
Battery module 

Weight (kg) 37 

Max. charge current (Ad.c.) 10 

Max. continuous discharge current 

(Ad.c.) 

60 

Max. number of battery modules 5 

Size (W×H×D) (mm) 440*440*130 

Work temperature (℃) 0~45 

Relative humidity (%) 0~95 

System manage function Equipped 

IP grade IP20 

 Specifications are subject to change without prior notice. 
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B. Acronyms and Abbreviations 

A  

AC Alternating Current 

ATS AC Transfer Switch 

AWG American wire gauge 

  

C  

CE Conformite Europeenne 

  

D  

DC Direct Current 

DSP Digital Signal Processor 

  

E  

ECO Energy Control Operation 



Energy Storage Inverter System R5000-A 

User Manual BAcronyms and Abbreviations 

 

All rights reserved ©HELIOS New Technology (Australia) Pty Ltd 67 

 

EPO Emergency Power Off 

  

I  

IEC International Electrotechnical Commission 

  

L  

LCD Liquid Crystal Display 

LED Light-emitting Diode 

  

M  

MPPT Maximum power point tracking 

  

R  

RS232 Recommend Standard232 

RS485 Recommend Standard 485 

  

S  

SNMP Simple Network Management Protocol 
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T  

THDi Total Distortion of the input current waveform 

THDv Total harmonic distortion of output voltage 

  

U  

UPS Uninterruptible Power System 

USB Universal Serial Bus 
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