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This instruction manual, including all parts there, is protected by copyright. The 

use outside of copyright requires the express consent of the company TURBO 

ENERGY S.L. This applies to both copies, translations, microfilms, and storage on 

computer systems.  

Editor: Turbo Energy S.L.   

Important note: The satisfaction of the end user will depend heavily on having 

made an adequate estimate of the demand, power, and energy, present and 

future, to which the equipment will be subjected. Improper calculation may not 

provide adequate and sufficient service.   

Safety recommendations:  

Please read the following information carefully before installing and 

implementing the product. The installation and commissioning of the system must 

comply with the Electrotechnical Low Voltage Regulation (REBT), and its 

complementary technical instructions, specifically, the ITC_BT 03, 04, 05 and 40, 

and the rest of the current regulations, either locally or regionally. Non-compliant 

use, use of the product in applications and/or configurations not in accordance 

with this manual, and/or modifications during assembly will result in warranty 

cancellation and all liability will be disclaimed.   

Solar energy systems must be grounded (lightning protection).  

Electrical connections must be made exclusively by a specialist technician.   

This manual is intended to be a document that facilitates the correct installation 

of the SunBox equipment. However, once installed it is important to pay attention 

to the monitoring of maintenance instructions in order to maintain over time the 

functional and aesthetic characteristics inherent in the installation.   

The correct use and the compliance with the maintenance requirements to be 

performed will depend heavily on the inevitable rate of aging of the installation. 

Similarly, the manufacturer will only assume responsibility if the equipment has 

defects of origin and will recline it if equipment contained in this manual is not 

maintained, or does not use manufacturer-approved spare parts.  

Please read this manual carefully before starting the installation. 
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1. Scope 

This manual refers to the installation, operation, and maintenance of hybrid 

photovoltaic solar equipment SunBox.  

Proper installation, as well as proper maintenance, are essential to ensure 

optimal performance and make the most of system capabilities.  

This manual is complementary and is presented indivisibly with the following 

additional documents:  

o Instruction Manual and Datasheet for Hybrid Inverter (Three Phase 

Hybrid Series 48V 10.0) 

o Instruction Manual and Datasheet for Batteries (Lithium Series 48V 

5.1kWh) 

For any other questions about the inverter or the battery, consult the 

corresponding manuals that can be found on the Turbo Energy website. 

2. Safety instructions  

To ensure correct installation it is recommended: 

i. Use safe mounting tools and install safety devices. Use ladders in good 

condition and check that they are securely fixed (~ 70 °) on firm 

support points. 

ii. Use the appropriate PPE for assembly: approved protective glasses, 

safety shoes, gloves and helmet. 
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3. Description and operation 

Description: 

The SunBox consists of a mounted and wired cabinet prepared to include up to 

2 Turbo Energy Lithium Batteries (Lithium Series 48V 5.1kWh) and a Turbo Energy 

Three Phase Hybrid Series 48V 10.0.  

The system includes several protections for both DC and AC: 

Continuous current (DC) 

- Six 15A fuses 

- Overvoltage protections 

AC (Protections) 

- A magnetothermal switch 

 

The machine has fast MC4 links that facilitate the connection of each string. 

In terms of support and handling, the system includes four wheels that can 

support a load of 280 Kg. 

Operation mode: 

This SunBox is designed to work in self-consumption mode. Depending on the 

energy coming from the photovoltaic panels, there are two different situations: 

a) When the demand for electricity consumption is lower than the energy 

produced by photovoltaic panels, the Inverter transforms the DC into AC 

to meet the demand for electricity, while charging the batteries with 

excess power. In this way energy is accumulated for later use at times 

when energy production is not sufficient. 
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b) When the demand for electricity consumption exceeds the energy 

produced by photovoltaic panels, the Inverter transforms the DC into AC 

and takes the missing power from the batteries or the grid, depending on 

whether the batteries are charged or not, to meet the demand for 

electricity.  

 

i. When the batteries are sufficiently charged, the inverter transforms the 

energy stored in DC to AC to 220V to supply the load. When the 

batteries are left with the minimum charge level that allows them to 

ensure a proper operation, they are automatically disconnected to 

protect the system. 

 

 

  

 

 

 

 

ii. When the batteries do not have enough charge level to ensure proper 

operation, the inverter takes the missing power to meet the demand 

from the grid. In this way the system works in parallel with the grid and 

with photovoltaic panels. 

 

 

  

 

 

 

 

Furthermore, in this mode, in the event of a network failure, the switch 

automatically switches to off-grid mode to continue its correct operation and 

comply with anti-island regulations. 

In short, the Inverter performs the functions of energy balancing and ensures 

the operation of the system. 
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4. Specifications 

Batteries 

• Manufacturer:  Turbo Energy SL 

• Model:  Lithium Series 48V 5.1kWh 

• Attached data sheet and instruction manual. 

 

Inverter/Charger 

• Manufacturer:  Turbo Energy SL 

• Model:  Three Phase Hybrid Series 48V 10.0 

• Attached data sheet and instruction manual.  

 

 

 

Model Three Phase SunBox 

Series 10.0 
Photovoltaic panels data     

Max. photovoltaic field power 13000 Wp 

PV voltage range 160-800 V 

MPPT working range 200-650V 

Starting voltage  160V 

Independent MPPT 2 

Maximum current per MPPT 26A + 13A 

Category DC surges  II 

AC Output (Self-consumption 

with grid) 
    

Maximum current 32A 

Rated output voltage 230V / 400V (three phase) 

Rated output frequency 50/60Hz 

AC Output (Self-consumption 

with grid / Off-grid) 
    

Nominal power 10000W 

Maximum power 11000W (21.7A per phase) 

Rated output voltage 230V / 400V (three phase) 

Rated output frequency 50/60Hz 

Batteries data  

Capacity  5,1kWh / 10,2kWh 

Usable capacity 4,60kWh / 9,20kWh 

DoD 90% 

Cycles at 90% DoD >6000 

Cells Metal Can 

Type of technology LiFePO4 

Nominal battery voltage 51,2V 

Max. Charge/discharge current 50A 

BMS communication CAN 

DC protections (by MPPT)     
6 x Fuse holder and fuse 

1000Vdc/15A 
Integrated 

AC protections     
Magnetothermic Grid Integrated 

Magnetothermic Load Integrated 

Magnetothermic Gen Port Integrated 

General data     
Communication with the Portal Wi-Fi  

IP rating IP20  

User interface APP  

Weight (Kg) 110Kg  

Switch Self-consumption to Grid Automatic  

Dimensions 

(width*height*depth) 
600*1400*600mm  

Certificates and Regulations   

Network connection regulations RD1699  

Safety regulations 
IEC/EN62109-1 & 

-2 
 

EMC 

EN61000-6-1, 

EN61000-6-2, 

EN61000-6-3, 

EN61000-6-4, 

EN61000-4-16, 

EN61000-4-18, 

EN61000-4-29 
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5. Installation and assembly 

Recommendations for setting up strings 

 

 

 

 

 

 

These values are approximate, check for each type of panel. 

 

 

 

 

 

 

 

 

Preliminary recommendations for installation 

The installation of the SunBox should be carried out in a place protected from 

inclement weather, and it is especially relevant that its location is kept dry and 

avoid potentially flooded areas. The operating temperature range should be 

considered, which must not exceed 50ºC or be less than 0ºC. Take appropriate 

measures to ensure the operating temperature range. 

Recommendations for system connection:  

Below is a simplified scheme of the interior of the Three Phase SunBox Series 10.0: 

 

MPPT1 (with 2 identical 
strings) 

MPPT2 

Minimum 6 panels Minimum 6 panels 

Maximum 12 panels Maximum 12 panels 

MPPT1 (with 2 identical 
strings) 

MPPT2 

Minimum 7 panels Minimum 7 panels 

Maximum 15 panels Maximum 15 panels 

MPPT1 MPPT2 

Voc ≈ 42V 

Panel 1660x1004mm 

Voc ≈ 51V 

Panel 2024x1004mm 
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The equipment is prepared so that the installer simply has to connect the input 

of panels, grid, loads and batteries, if applicable, to the place indicated below. 

All protections specified in the schematic are included and pre-assembled, thus 

facilitating the function of the installer.  

 

• Photovoltaic panels must be connected in series to the input specified 

below. Internally connects to the overvoltage protection and its 

corresponding fuses. 

• The inverter's grid output is protected with its differential and automatic 

switches. It must be connected after the magnetothermal of the general 

housing frame and to the specified internal terminals of the SunBox by a 6 

mm 2 hose. 

• The CT-meter comes pre-assembled and connected inside the SunBox. 

• In case batteries need to be installed, the Three Phase SunBox Series 10.0 

comes ready to store up to 2 Turbo Energy Lithium Series 48V 5.1kWh 

batteries. Its installation is explained below. 
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*The Grid and Load outputs in normal grid operation will be the same as they are 

internally connected, however, in case of grid failure, if the system stays running 

in off-grid, the inverter opens the contact that joins the grid and load and leaves 

the load output running in off-grid. This is because the inverter cannot operate in 

island mode, therefore the automatic must be separated from the frame so that 

it can operate in off-grid. The operation in off-grid will depend on whether the 

corresponding batteries have been installed and will operate by solar energy 

and batteries only for the duration of renewable energy. It should be noted that 

the power will be limited to 10 kW (and 32A per phase), therefore it is not possible 

to include loads that require a lot of power. 

 

5.1 Installation options 

Option 1 

For load currents lower than 32A per phase (around 7.2kW), the general 

connection of the SunBox will be as shown in the following diagram: 

 

It is the simplest configuration and avoids manipulation of the load connections. 

As all the power from the network passes through the equipment (Load output) 

and it distributes the energy, it implies that the maximum current of the loads is 

32A per phase in self-consumption mode (around 7.2kW), and 32A per phase 

and 10kW in total when there is no grid. 
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Optionally, a manual switch can be installed between the loads and the network 

to prevent possible equipment failures from affecting the loads. 

 

Option 2 

In the case of connecting load currents greater than 32A per phase (around 

7.2kW) in self-consumption mode, the configuration to be carried out is as follows: 
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In this way, we have a series of critical loads connected to the Load output (up 

to a maximum of 32A per phase) that will allow the panels and / or batteries to 

supply them with energy despite a grid failure. The rest of the loads above 32A 

per phase must be connected on the grid side. 

Optionally, a manual switch can be installed between the Load-side (critical) 

loads and the network to prevent potential equipment failures from affecting the 

loads. 

 

In the case of not needing to connect critical loads and wanting to simplify the 

installation, all the loads can be put on the grid side as follows (but in the event 

of a grid failure, the loads are left without supply even though there is generation 

photovoltaic and / or battery): 
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5.2 Gen-Port 

The SunBox has an intelligent input / output that can provide the equipment with 

different functionalities. 

Generator input 

The output of a generator can be connected to this input, so that the off-grid 

installation can rely on this source for power supply. The maximum power value 

is 10000 W. 

Microinverter or inverter input 

The output of microinverters or inverters can be connected to this input, with a 

total power of up to 10000W. This is a great advantage, since the number of 

photovoltaic panels in the installation can be increased. 

Smart Load 

This mode uses this input as an output and receives power only when the battery 

SOC and PV power are above a user-programmable threshold. 

For example, if you have an auxiliary electric water heater connected to this 

output, with this functionality you can program that, if the SOC of the battery is 

above 95% and the solar production is more than 500W, the water heater will 

heat up with that surplus energy. 
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5.3 DC wiring 

The series of photovoltaic panels shall be carried out as indicated in section 4.1.  

The cabinet already has the right protections installed for continuous sockets.  

To access the connections, open the back door of the SunBox cabinet. It is very 

important to note that each positive must be connected to its negative in the 

cabinet, for this it is recommended to mark the cables or make connections one 

at a time until the installation is complete. 

 

 

 

5.4 AC wiring 

To connect Grid and Load open the back door of the SunBox cabinet and 

connect to the pointed and identified terminals with colors, phase gray, neutral 

blue, yellow and earth green. The cables must be 6 mm2. 
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5.5 Grounding 

Connect ground wire to the ground plate on the grid side, preventing electric 

shock if the original protective conductor fails. Using the auxiliary connecting 

elements we must connect the grounding, both to the rack and to the structure 

of photovoltaic modules.  

Make sure that the grounding of all elements are connected to each other via 

the ground wire. 

 

5.6 Recommendations for the installation of 48V 5.1kWh Lithium 

Series batteries 

 

To install 48V 5.1kWh Lithium Series batteries, follow these steps: 

1. Make sure the inverter is turned off and has no grid connection. 

2. Make sure the battery is also turned off. 

3. Set up battery switches as follows: 

• One battery:  

• Two batteries:  

• Three or more batteries: 

 

 

1=ON 

0=OFF 1 3 2 4 

(Master battery) 

1=ON 

0=OFF 1 3 2 4 

(Bottom battery)  

(Master battery)  (Middle batteries)  

1=ON 

0=OFF 1 3 2 4 

1=ON 

0=OFF 1 3 2 4 

(Bottom battery)  
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4. Place the battery in the capsule structure with the corresponding screws. 

5. If you incorporate a pair of batteries, connect them in parallel and to the 

inverter. If you only have one battery, connect it directly to the inverter (picture 

detail). 

6. Connect the RJ cable to the CAN port of the master battery. Also connect the 

Master Battery to the slaves with the corresponding RJ connector (picture detail). 

 

Power cables must have a section of 25mm2. 

For more information read the attached Lithium Series 48V 5.1kWh battery 

manual. 

 

5.7 Wheels mounting 

The SunBox has 4 wheels that must be mounted using the included screws and 

washers. 
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The order of placement of the elements is Grower washer, DIN 125 washer and 

screw. 

 

5.8 Start-up 

Once you are finished with all connections, the machine is ready to start working. 

It will proceed as follows: 

1. Reset the DC and AC protections at the back of the cabinet. 

2. Start the Batteries. To do this, press the Power button (On/Off) for 2-4 

seconds. The BMS will start, and both the LCD screen and the power 

button will light up. 

3. Press the ON / OFF button on the side of the inverter and turn the DC 

switch to the ON position. 
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6. Inverter/Charger Configuration 

To configure the inverter, it is necessary to modify parameters on its screen to 

adjust them to the characteristics of our installation. 

To do this, it is necessary to access the system configuration menu through the 

main screen, by clicking on the icon in the upper right. 

 

6.1 Basic setup menu 

The first thing will be to set the date and time at the time of installation. 

 

 

6.2 Battery setup menu 

If you have a battery, it is necessary to specify that it is a lithium battery. In case 

of not having a battery, No Batt will be selected. 

Depending on the number of batteries, the specifications for battery capacity 

and charge / discharge current need to be changed as follows. 
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                    Setup 1 battery          Setup for 2 batteries  

 

The battery charge is configured with grid or generator. In the case of grid, a 

10% is indicated for the start of the charge, 50 A of battery charge in case of 

having one and 100 A in case of having two batteries. The maximum current 

that the inverter can supply is 120 A. 

 

 

 

 

 

 

 

The type of BMS for communication with batteries with Lithium Mode 00 is also 

indicated. 

 

 

 

 

 

 

 

 

 

 

Settings:  

          - 1 Generator 

          - 2 Grid 

          - 3 Time 

- Start: 15%-10% Indicates the battery level for the start of charging 

- A: Charging current. 40 A Gen/ 50 A Grid 

- Gen Max Run Time: maximum daily generator charge time. 24 h 

- Gen Down Time: Delay time the generator uses to shut down. 0 h 

- Lithium Mode: 00 BMS Protocol 

- Shutdown: 10% The inverter shuts down when the battery reaches 

the indicated charge 

- Low batt: 10% The inverter will alarm when the battery has lower 

SOC than indicated 

- Restart: 50% Battery percentage to restart the inverter              
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6.3 System work mode 

When programming the inverter, you can choose between various 

configuration options: 

1. Selling first: the priority for excess energy is to deliver it to the grid. 

2. Zero Export To Load: The output power feeds the Load 

3. Zero export To CT: Production feeds the sum of loads (Network and 

Load). 

You have to select one of these three modes and activate or deactivate the 

option of supplying power to the grid. 

Additionally, power can be prioritized over load or battery. 

The recommended working mode is: Zero Export to CT / Sollar Sell activated / 

Load First. In this way, the energy generated will feed the load, the excess 

amount will go to the battery and finally, the excess energy will be discharged 

to the grid. 

 

 

 

 

 

 

 

The Three Phase SunBox Series 10.0 inverter also incorporates the possibility of 

using the Grid Peak Shaving function, which allows reducing the maximum 

power consumed from the grid. With this function the user can have less power 

contracted in the hours of the day that are more expensive and the excess 

power that is consumed will be supplied by the battery. 

There are three different modes: 

- GM (General Mode): Mode to supply the energy consumed with Battery and 

PV 

- BU (BackUP): No battery discharge mode 

- CH (Charge): Battery charging mode 

 

 

 

- Selling first: Deliver to grid first                    

- Zero Export to Load: Output power adjusts to BackUp load 

- Zero Export to CT: The system adjusts the production to the sum of the loads 

(Network and BackUp) 

- Solar Sell: Sell surplus energy 

- Max Sell Power: maximum power output 

- Zero-export Power:  Network output power 

- Batt First: The energy from the PV is used to charge the batteries first. 

- Load First: The energy from the PV is used for loads and then for the 

batteries. 

- Grid Peak Shaving: Power limit to be taken from the grid              
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As an example, following the table above, different schedules can be 

established in different time periods: 

 

- 00:00 - 08:00: Charge mode activated. Since the energy is cheaper at night it 

compensates to charge the battery with the grid and store it for use in more 

expensive periods. 

- 08:00 - 10:00: BackUP mode activated. Battery does not discharge. 

- 10:00 - 14:00: GM mode activated. The user has a lower contracted power 

(2500 W) for this period since it is more expensive. A 30% battery is reserved to 

supply power peaks that exceed 2500 W. 

- 14:00 - 18:00: BackUP mode activated. The battery is not discharged since 

these are the hours of greatest sun production. 

- 18:00 - 22:00: GM mode activated. The user has a lower contracted power 

(2500 W) for this period since it is more expensive. 45% battery is reserved to 

supply power peaks that exceed 2500 W. 

- 22:00 - 00:00: GM mode activated. No reserve to supply the peaks. 
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6.4 Grid setup 

 

 

6.5 Gen Port setup 
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6.6 Advanced functions 

 

 

 

 

6.7 Device info 

 

 

For more detailed information refer to the Three Phase Hybrid Inverter 48V 10.0 

Manual. 
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7. Wi-Fi connection setup 

7.1 Setup 

In order to upload the SunBox to the cloud and be able to see the monitoring 

of the system, it is essential to connect the equipment to the internet. To do this, 

the following steps must be followed: 

Step 0: Locate the serial number of the logger 

At the bottom of the inverter there is a plate with a QR code, the serial number 

of your logger and the logger's wifi access password. 

     

The logger creates a Wifi network whose name is "AP_" followed by the serial 

number of the logger. 

Step 1: Connect to the Wifi network 

With an electronic device with Wi-Fi (PC, Tablet, Smartphone…) the connection 

with the logger’s Wi-Fi is established: 

Open the wireless network connection of PC, Tablet or Smartphone 

Click on view available wireless networks 

Select the one corresponding to the device with which you want to connect 

(identified by "AP_" and the serial number of the logger) 

 

Enter the password that appears on the logger’s plate together with the serial 

number. 
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Step 2: Connect to the web portal 

Once connected to the Wi-Fi network with your PC, Tablet or smartphone, you 

must access the logger’s web portal. 

To do this, open a web browser on the PC, tablet or smartphone that has been 

connected to the logger’s Wi-Fi. 

Write the text "10.10.100.254" in the address bar of the web browser. 

A pop-up window will appear to login with a username and password. The 

default user is "admin" and the password is "admin", and then press the "Login" 

button. 

 

 

Once the logger’s web portal has been accessed, the “Status” page with 

general information about the registrar can be seen. 
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Click on the "Wizard" link under the "Status" link to connect the logger to the Wi-

Fi (the Wi-Fi of your house or your plant). 

 

Step 3: Setup logger access to the Wi-Fi 

Step 3.1: select the Wi-Fi 

When we run the connection wizard, the list of Wi-Fi networks to which the 

logger has access appears. Among them should appear our Wi-Fi. We must 

select it and press the "Next" button at the bottom of the screen: 

 

 

Step 3.2: enter the Wi-Fi password: in the "Password" field, enter your Wi-Fi 

password and press the "Next" button. 

 



 

25 

 

 

Step 3.3: configure the security of the Wi-Fi connection by selecting the options 

that appear on the lower screen and press the “Next” button 

 

 

Step 3.4 If the adjustment has been made correctly, press the “OK” button to 

restart the connection. 
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If the restart is successful, a message will appear indicating that it was 

successful, if it does not appear then refresh the browser page:  

 

Step 4: Verify the logger connection to the Wi-Fi 

After restarting the web page, log back in to the “Status” page and check the 

status of the recorder's network connection: 

 

Once we have verified that the logger is connected to the Wi-Fi, it is possible to 

add the plant to the cloud platform. 
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7.2 Upload the plant to the cloud 

In order to see the monitoring of our SunBox, once the connection via Wifi has 

been made, it is necessary to upload the plant to the cloud using the 

SOLARMAN Professional platform. 

To do this, you first need to register with Solarman Business. 

 

 

 

Once registered in Solarman, you can access the main screen of the platform. 

Go to Monitor> Plant and in the upper right, select Add New Plant. 

 

 

 

 

https://pro.solarmanpv.com/login
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Fill in the fields indicating the name of the plant, its location and the KWp 

capacity. 

Once finished click on Save. 

 

It is also necessary to select the type of plant, selecting “Energy Storage” for the 

SunBox with battery and “Self-consumption” without storage. 
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In order to have all the technical support from Turbo Energy it is necessary to 

give it administrator permissions. To do this, you select to correlate businesses in 

+ Company / Search for companies of the entire system. Enter the name of 

Turbo Energy, add and select all plant authority role. 

 

 

 

Once the plant is created, it is necessary to add the inverter. Go to the plant 

with the given name and select Devices and Add in the upper right. 
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Enter the serial number of the logger and select Add and Save. 

 

 

 

 

 

 

 

 



 

31 

 

8. Maintenance recommendations 

To keep the system in good condition, achieve optimal operation and extend its 

service life, it is recommended to perform the following maintenance tasks: 

i. Reviewing connections, and wiring status, replace damaged cables and 

refix connections if necessary. 

ii. Review and check the status of DC fuses. It is suggested, as a simple 

method of verification, to sequentially disconnect the DC lines one by one 

to verify the energy input of each panel group. To do this, it is mandatory 

to disconnect the DC disconnector prior to each disconnection of 

continuous lines.  

iii. Important: each continuous line has two fuses, one for the positive and 

one for the negative. If applicable, replace damaged fuses. If once 

replaced the line remains current in the presence of solar radiation and 

verified that the rest of the lines do have, contact technical service. 

9. Troubleshooting 

Carefully review the content of: 

- Battery Manual. 

- Hybrid Inverter Manual
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Read this manual before installing the inverter and follow the instructions carefully 

during the installation process. 

 

Content 

 

1. SAFETY INSTRUCTIONS .......................................................................................................... 4 

2. PRODUCT INSTRUCTIONS ...................................................................................................... 4 

2.1. Product overview ............................................................................................................... 5 

2.2. Dimensions ......................................................................................................................... 6 

2.3. Inverter features ................................................................................................................ 6 

3. INSTALLATION ....................................................................................................................... 7 

3.1. Component list ................................................................................................................... 7 

3.2. Assembly instructions ........................................................................................................ 8 

3.3. Battery connection ........................................................................................................... 10 

3.4. Temperature sensor connection for lead-acid battery .................................................... 11 

3.5. Function port definition ................................................................................................... 12 

3.6. Grid connection and backup load connection ................................................................. 13 

3.7. PV connection .................................................................................................................. 14 

3.7.1. PV module selection .................................................................................................. 14 

3.7.2. PV Module wire connection ...................................................................................... 15 

3.8. CT connection ................................................................................................................... 17 

3.9. Ground connection .......................................................................................................... 18 

3.10. Wi-Fi connection ............................................................................................................ 18 

3.11. Inverter wiring diagram .................................................................................................. 18 

3.12. Connection diagram ....................................................................................................... 19 

3.13. Parallel connection diagram ........................................................................................... 20 

4. OPERATION ......................................................................................................................... 20 

4.1. POWER ON/OFF ............................................................................................................... 20 

4.2. Operation and display panel ............................................................................................ 20 

5. LCD DISPLAY ........................................................................................................................ 21 

5.1. Main screen ...................................................................................................................... 21 

5.1.1. LCD operation flow chart .......................................................................................... 22 

5.2. Information from Main Menu .......................................................................................... 23 

5.3. Curve page - Solar, Load and Grid .................................................................................... 24 

5.4. System Setup Menu ......................................................................................................... 25 



 

3 
 

5.5. Basic Setup Menu ............................................................................................................. 25 

5.6. Battery Setup Menu ......................................................................................................... 26 

5.7. System Work Mode Setup Menu ..................................................................................... 27 

5.8. Grid Setup Menu .............................................................................................................. 28 

5.9. GEN PORT USE Setup Menu ............................................................................................. 29 

5.10. Advanced Function Setup Menu .................................................................................... 29 

5.11. Device Info Setup Menu ................................................................................................. 30 

6. MODES ................................................................................................................................ 30 

7. LIMITATION OF LIABILITY .................................................................................................... 32 

8. DATASHEET .......................................................................................................................... 32 

9. APPENDIX ............................................................................................................................ 35 

 

  



 

4 
 

1. SAFETY INSTRUCTIONS 

 

• This chapter contains important safety and operating instructions. Read 

and keep this manual for future reference. 

• Before using the inverter, please read the instructions and warning signs of 

the battery and corresponding sections in the instruction manual.  

• Do not disassemble the inverter. If you need maintenance or repair, take it 

to a professional service center. 

• Improper reassembly may result in electric shock or fire. 

• To reduce risk of electric shock, disconnect all wires before attempting any 

maintenance or cleaning. Turning off the unit will not reduce this risk. 

• Caution: only qualified personnel can install this device with battery. 

• Never charge a frozen battery. 

• For optimum operation of this inverter, please follow required specification 

to select appropriate cable size. It is very important to correctly operate this 

inverter. 

• Please strictly follow installation procedure when you want to disconnect 

AC or DC terminals. Please refer to ”Installation” section of this manual for 

the details. 

• Be very cautious when working with metal tools on or around batteries. 

Dropping a tool may cause a spark or short circuit in batteries or other 

electrical parts, even cause an explosion. 

• Grounding instructions: This inverter must be connected to a 
permanent grounded wiring system. Be sure to comply with local 
legislation in this area. 

• Never cause AC output and DC input short circuited. Do not connect 
to the mains when DC input short circuits. 

 

2. PRODUCT INSTRUCTIONS 
 

This is a multifunctional inverter, combining inverter, solar charger, and 

battery charger functions to offer uninterruptible power support with 

portable size. Its comprehensive LCD display offers configurable and easy 

access operation such as battery charging, AC/solar charging, and 

acceptable input voltage based on different applications. 
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2.1. Product overview 

 

 

1. Inverter LED indicators 

2. LCD display 

3. Function buttons 

4. Power ON/OFF button 

5. DC switch 

6. Parallel port 

7. Meter-485 port 

8. Battery input connectors 

9. Function port 

10. ModeBUS port 

11. BMS port 

12. PV input (2 MPPTs) 

13. Grid 

14. Load 

15. Generator input 

16. WiFi interface 

 



 

6 
 

2.2. Dimensions 

 

 

2.3. Inverter features 

 

• 230V/400V three-phase pure sinusoidal wave inverter. 

• Self-consumption and feed-in to grid.  

• Auto restart while AC is recovering. 

• Programmable supply priority for battery or grid.  

• Programmable multiple operation modes: on grid, off grid and UPS. 

• Configurable battery charging current/voltage based on 

applications by LCD setting. 

• Configurable AC/solar/generator charger priority by LCD setting. 

• Compatible with grid voltage or generator power. 

• Overload/over temperature/short circuit protection. 

• Smart battery charger design for optimized battery performance. 

• With limit function, prevent excess power overflow to the grid. 

• Supporting WIFI monitoring and build-in 2 strings for 1 MPP tracker, 1 

string for 1 MPP tracker. 

• Smart settable three stages MPPT charging for optimized battery 

performance.  
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• Time of use function.  

• Smart load function. 

 

 
 

3. INSTALLATION 

3.1. Component list 
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3.2. Assembly instructions 
 

Installation precaution 

This Hybrid inverter is designed for outdoor use (IP65). Please make sure the 

installation site meets below conditions: 

 

• Not in direct sunlight. 

• Not in areas where highly flammable materials are stored. 

• Not in potential explosive areas. 

• Not to expose directly to cold airflow. 

• Not near the television antenna or antenna cable. 

• Not higher than altitude of about 2000 meters above sea level. 

• Not in environment of precipitation or humidity (>95%) 

 

Please AVOID direct sunlight, rain exposure, snow laying up during 

installation and operation. Before connecting all wires, please take off the 

metal cover by removing screws as shown below: 
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Consider the following considerations before selecting the installation 

location: 

- Please select a vertical wall with load-bearing capacity for 

installation, suitable for installation on concrete or other non-

flammable surfaces. Installation is shown below. 

- Install this inverter at eye level in order to allow the LCD display to 

be read at all times. 

- The ambient temperature should be between -25°C and 60°C to 

ensure optimal operation. 

- Be sure to keep other objects and surfaces as shown in the diagram 

to guarantee sufficient heat dissipation and have enough space for 

removing wires. 

 

For proper air circulation to dissipate heat, allow a clearance of 
approx. 50cm to the side and approx. 50cm above and below the 
unit and 100cm to the front. 
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Inverter should be vertically installed. Choose the recommended drill 
head (as shown in below pic) to drill 4 holes on the wall, 52-60mm 
deep, and follow the procedure bellow: 

 

1. Use a proper hammer to fit the expansion bolt into the holes.  

2. Carry the inverter and holding it, make sure the hanger aim 
at the expansion bolt fix the inverter on the wall.  

3. Fasten the screw head of the expansion bolt to finish the 
mounting. 

 

 

 

3.3. Battery connection 
 

For safe operation and compliance, a separate DC over-current 
protector or disconnect device is required between the battery and 
the inverter. In some applications, switching devices may not be 
required but over-current protectors are still required. Refer to the 
typical amperage in the table below for the required fuse or circuit 
breaker size. 

 

 

Model Cable Cable (mm
 2
) Torque value(max) 

10kW 1AWG 40 24.5Nm 

 

 

Please follow the steps below to implement battery connection: 

 

1. Please choose a suitable battery cable with correct connector 
which can well fit into the battery terminals. 

2. Use a suitable screwdriver to unscrew the bolts and fit the 
battery connectors in, then fasten the bolt by the screwdriver. 
Make sure the bolts are tightened with torque of 24.5 N.m in 
clockwise direction.  
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3. Make sure polarity at both the battery and inverter is correctly 
connected. 

 

3.4. Temperature sensor connection for lead-acid battery 
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3.5. Function port definition 
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3.6. Grid connection and backup load connection 
 

- Before connecting to grid, please install a separate AC breaker 

between inverter and AC input power source. This will ensure the 

inverter can be securely disconnected during maintenance and 

fully protected from over current. The recommended AC 

breaker is 25A.  

- There are three terminal blocks with “Grid” “Load” and “GEN” 

markings. Please do not misconnect input and output 

connectors. 

 

Model Cable size Cable (mm
 2
) Torque value (max) 

10kW 11AWG 4 1.2Nm 

 

 

Please follow below steps to implement Grid, Load and Gen port 
connection: 

 

1. Before making Grid, Load and Gen port connection, be sure to 
turn off AC breaker or disconnector first. 

 

2. Remove insulation sleeve 10mm length, unscrew the bolts, 
insert the wires according to polarities indicated on the terminal 
block and tighten the terminal screws. Make sure the 
connection is complete. 
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3. Then, insert AC output wires according to polarities indicated 
on the terminal block and tighten terminal. Be sure to connect 
corresponding N wires and PE wires to related terminals as well. 

 

4. Make sure the wires are securely connected.  

 

5. Appliances such as air conditioner are required at least 2-3 
minutes to restart because it is required to have enough time 
to balance refrigerant gas inside of the circuit. If a power 
shortage occurs and recovers in short time, it will cause 
damage to your connected appliances. To prevent this kind of 
damage please check manufacturer of your air conditioner if 
it is equipped with time-delay function before installation. 
Otherwise, this inverter will trigger overload fault and cut off 
output to protect your appliance but sometimes it still causes 
internal damage to the air conditioner. 

 

 

3.7. PV connection 
 

Before connecting to PV modules, please install a separately DC circuit 

breaker between inverter and PV modules. It is very important for system 

safety and efficient operation to use appropriate cable for PV module 

connection. To reduce risk of injury, please use the proper recommended 

cable size shown below. 

 

Model Cable size Cable (mm
2
) 

10kW 12AWG 4 

 

3.7.1. PV module selection 
 

When selecting proper PV modules, please be sure to consider below 

parameters: 

1. Open circuit Voltage (Voc) of PV modules do not exceed max. PV 

array open circuit voltage of inverter.  

2. Open circuit Voltage (Voc) of PV modules should be higher than 

min. start voltage. 

 

Inverter model 10kW 

PV input voltage (V) 550V (160V - 800V) 

PV array MPPT voltage range 

 

MPPT 

200V – 650V 

No. of MPP trackers 2 

No. of strings per MPP tracker 2+1 
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3.7.2. PV Module wire connection 

 

1. Switch the grid supply main switch (AC) OFF. 

2. Switch the DC isolator OFF. 

3. Assemble PV input connector to the inverter. 

 

 

 

Cable type 
Cross section (mm2) 

Range Recommended value 

Industry generic PV cable 

(model: PV1-F) 

4.0-6.0 

(12-10AWG) 
4.0 (12AWG) 

 

 

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

 

a) Strip off the DC wire about 7mm, disassemble the connector cap 
nut. 

 

b) Crimping metal terminals with crimping pliers. 
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c) Insert the contact pin to the top part of the connector and screw 
up the cap nut to the top part of the connector. 

 

d) Finally insert the DC connector into the positive and negative input 
of the inverter. 
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3.8. CT connection 
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3.9. Ground connection 
 

Ground cable shall be connected to ground plate on grid side. This 

prevents electric shock if the original protective conductor fails.  

 

 

 

3.10. Wi-Fi connection 
 

For the configuration of Wi-Fi Plug, please refer to illustrations of the Wi-Fi 

Plug. 

 

3.11. Inverter wiring diagram 
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3.12. Connection diagram 
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3.13. Parallel connection diagram 

4. OPERATION 

4.1. POWER ON/OFF 

Once the unit has been properly installed and the batteries are well 

connected, press On/Off button (located on the lower left side of the 

case) to turn on the unit. When the system is not battery-connected but 

connected to either PV or grid and ON/OFF button is switched off, LCD will 

still light up (Display will show OFF). In these conditions, when switch on 

ON/OFF button and select NO battery, system can still work.  

 

4.2. Operation and display panel 
 

The operation and display panel shown below is located on the front 

panel of the inverter. It includes four indicators, four function keys and one 

LCD display, indicating the operating status and input/output power 

information. 

 

LED Indicator Messages 

DC Green led, fixed light PV Connection normal 

AC Green led, fixed light Grid connection normal 

Normal Green led, fixed light Inverter operating normal 

 Alarm Red led, fixed light Malfunction or warning 

 

Function Key Description 

Esc To exit setting mode 

Up To go to previous selection 

Down To go to next selection 

Enter To confirm selection 
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5. LCD DISPLAY 

5.1. Main screen 

 

The LCD is touchscreen, and the main screen shows the overall information 

of the inverter.  

 
 

1. The icon in the center of the home screen indicates that the system is 

operating normally. If it turns into “comm./F01~F64”, it means the inverter 

has communication error or other errors. The error message will display 

under this icon (F01-F64 errors, detail error info can be viewed in the System 

Alarms menu).  

2. At the top of the screen is the time. 

3. Pressing System Setup Icon, it is possible to enter in the system setup screen 

which includes Basic Setup, Battery Setup, Grid Setup, System Work Mode, 

Generator port use, Advanced function, and Li-Batt info. 

4. The main screen shows the system information, including Solar, Grid, Load 

and Battery. It also displays the energy flow direction by arrows. When the 

power is high, the color on the panels will change from green to red. 

 

• PV power and Load power always keep positive. 

• Grid power negative means sell to grid, positive means get from 

grid. 

• Battery power negative means charge, positive means discharge. 
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5.1.1. LCD operation flow chart 
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5.2. Information from Main Menu 
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5.3. Curve page - Solar, Load and Grid 

 

Solar power curve for daily, monthly, yearly and total can be roughly checked 

on the LCD, for more accuracy power generation, pls check on the monitoring 

system. Click the up and down arrow to check power curve of different period.  
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5.4. System Setup Menu 
 

 
 

 

5.5. Basic Setup Menu 
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5.6. Battery Setup Menu 
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5.7. System Work Mode Setup Menu  
 
 

 
 

 
 

Enable: enables the system to work for time periods 
GPS: Grid Peak Shaving. Sets the power limit to be taken 
from the grid per period. 
SOC2: Battery reserve which is never used. 
SOC1: Battery reserve used to guarantee the compliance 
of the power limit from the grid. 
Start/End: Start and End hour of each period. 
GM(General Mode: System tries to cover consumption 
with Bat+Sol. 
BU(Back-Up Mode): Battery is not discharged to cover 
demand. 
CH(Charge Mode): Battery charge mode. 

 

Enable: Habilita el sistema de trabajo por periodos horarios.
GPS: Grid Peak Shaving. Establece el límite de potencia a tomar de la red 
Por periodo horario
SOC2: Reserva de batería que nunca se utiliza.
SOC1: Reserva de batería para garantizar el cumplimiento del Limite de
Potencia a tomar de la red.
Start/End: Inicio y final de cada periodo horario.
GM: (General mode). Intentamos inyectar la energía consumida con Bat+Sol.
BU: (Back up Mode) No descargamos la Batería para satisfacer la demanda.
CH: (Charge mode) Modo de carga de la Batería.
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5.8. Grid Setup Menu 
 

 

 

 



 

29 
 

 

 

5.9. GEN PORT USE Setup Menu 

 

 

5.10. Advanced Function Setup Menu 
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5.11. Device Info Setup Menu 

 

 

 

6. MODES 

 

Mode I: Basic 
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Mode II: With wind turbine 

 

Mode III: With generator 

 

Mode IV: With smart load 
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Mode V: With On-Grid Inverter 

 

 

 
 

 

The 1st priority power of the system is always the PV power, then 2nd 

and 3rd priority power will be the battery bank or grid according to 

the settings. The last power backup will be the Generator if it is 

available. 

 

 

7. LIMITATION OF LIABILITY 

 
The manufacturer is not responsible for the possible loss of profit or economic 
losses incurred by product failures covered by the scope of the product 
warranty. 

 

8. DATASHEET 

 
 

 Model THREE PHASE HYBRID SERIES 48V 10.0 

Battery Input Data 

Battery Type Lead-acid or Li-Ion 

Battery Voltage Range (V) 40V-60V 

 I max charge (A) 210A 

 I max discharge (A) 210A 

Charging Curve 3 stages/equalization 

External Temperature Sensor Optional 
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 Charging Strategy for Li-Ion Battery Self-adaption to BMS 

DC Input Data (PV strings) 

Pmax DC (W) 13000W 

PV Input Range (V) 550V (160V - 800V) 

MPPT Range (V) 200 - 650V 

Start-up Voltage (V) 160V 

PV Input Current (A) 26A + 13A 

No. of MPPT Trackers 2 

 No. of Strings per MPPT Tracker 2 + 1 

AC Output Data 

Nominal Power (W) 10000W 

Max. Power (W) 11000W 

Peak Power (Offgrid) 2 times of rated power,10 S 

Nominal Output AC Current(A) 14.5A 

Max. Output AC Current (A) 16A 

Max. Output Current of each Phase (A) 21.7A 

Max. Continuous AC Passthrough (A) 50A 

Output Frequency and Voltage 50/60Hz; 230/400Vac (three phase) 

Grid Type Three Phase 

Current Harmonic Distortion THD<3% (Linear load <1.5%) 

Efficiency 

Max. Efficiency 97.60% 

Euro Efficiency 97.00% 

MPPT Efficiency 99.90% 

Protections 

PV Arc Fault Detection Integrated 

PV Input Lightning Protection Integrated 

Anti-islanding Protection Integrated 

PV String Input Reverse Polarity 

Protection 
Integrated 

Insulation Resistor Detection Integrated 

Residual Current Monitoring Unit Integrated 

Output Over Current Protection Integrated 

Output Short Circuit Protection Integrated 

Output Over Voltage Protection Integrated 

Certifications 

Grid Regulation 
VDE 0126, AS4777, NRS2017, G98, G99, IEC61683, IEC 62116, 

IEC61727 

Safety Regulation IEC62109-1, IEC62109-2 

EMC EN61000-6-1, EN61000-6-3, FCC 15 class B 

General Data 

Operating Temperature Range (ºC) -25 to 60 ºC, >45 ºC Derating 

Cooling Smart cooling 

Noise (dB) <30 dB 
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Communication with BMS RS485; CAN 

Weight (kg) 36.8 kg 

Size (Height x Width x Depth) (mm) 658 x 422 x 281 mm 

Protection Degree IP65 

Installation Style Wall-mounted 

Warranty 5 years 
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9. APPENDIX 

 

CT dimensions (mm) 

 

Secondary output cable length is 4m. 
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Read this manual before installing the battery and follow the instructions 

carefully during the installation process. 
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1. Scope 
 

This document describes the basic operation of the Turbo Energy brand lithium-

ion rechargeable battery (Lithium Series 48V 5.1 kWh model). This manual 

contains all the necessary details for understanding the operation of the 

equipment and for its correct application. 

2. Specifications  

 

 

 

 

 

 

 

 

 

Electrical   
Nominal Capacity 5.12 kWh 
Usable Capacity 4.6 kWh 
Depth of Discharge (DoD) 90% 
Nominal Voltage 51.2V 
Voltage operating range 48 – 57.6V 
Cycle Life >= 6000 

Physical   
Weight 52 kg 
Dimensions 475 x 446 x 200 mm 
Protection class IP20 
Battery type LiFePO4 

Operation   
Maximum charge/discharge current 50A (0.5 C) 
Temperature operating range 0ºC…50ºC 
Humidity 15% - 85% 
Maximum operating altitude < 3000 m 

BMS   
Energy consumption <2 W running / <100mW at rest 
Monitoring parameters System voltage and current, Cell 

voltage and temperature 
Communication Compatible CAN and RS-485 
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3. Battery Dimensions 
 

 

 

 

 

 

 

 

 

 

 

 

 

4. Features 
 

The Lithium Series 48V 5.1 kWh battery has the following features: 

• Designed for use in photovoltaic applications. 

• Battery Management System (BMS): The BMS system built into the battery 

that monitors its operation and does not allow it to work outside the 

bounds of the design regime (V, I). 

• Expandability: The system's accumulation capacity can be expanded by 

incorporating more batteries. 

 

 

 

200 
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5. Operation 
 

5.1. Battery front 

 

 

5.2. Battery back 
 

 

 

5.3. Assembly and connection  
 

Batteries may be connected in parallel up to a maximum of 6. All batteries must 

be grounded. It is suggested to connect the installation ground to the rack at the 

same point as all battery lands. 

• Connection between batteries: 

Connect the power cord by plugging the connector behind the battery 

module. Connect communication cable with the cable provided inside 

the battery pack. 

 

 

Puerto de comunicaciones

Cable con conector 25 mm2

Interruptor DIP

Communicagtion port 

DIP switch 

Connection cable 25 mm2 

SOC: State of 

Charge 

ON/OFF  
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• Connection between battery and inverter: 

 

 

 

 

 

 

 

25 mm2 power cable section. 

Cable de 

comunicaciones 

entre baterías
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NOTE: Each power cord can carry a maximum of 100 A, so every two batteries 

would need to connect a new cable to the inverter. However, if the inverter is 5 

kW only with one cable it would be sufficient to be at the limit of the maximum 

current recommended. 

 

Warning when doing a battery expansion: It is very important that in the case of 

connecting batteries in parallel that are not new (for example, we add a new 

battery to an existing system), we previously perform a voltage balancing 

(without load) between them to avoid overcurrents that could damage the 

system. As an alternative to balancing voltages, balancing can be done by 

equalizing the SOC of the batteries. In addition, when connecting new batteries, 

we must take into account that the number of batteries at the time of 

connection must be similar to the number of batteries that are already 

connected in the system. For example, if we have five batteries installed and we 

want to connect a new one, we must first connect the new battery with two of 

the five that were already in place to balance them, and then connect these 

three with the other three remaining batteries in the system. Batteries should 

always be connected in groups of similar numbers so that a large group cannot 

damage a smaller group of batteries at the time of connection. 

 

5.3.1. Configuration without communications 

 

For those cases where the battery is intended to operate connected to an 

inverter without communications, the recommended configuration parameters 

are set in the following table: 
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Even if the system does not have Inverter-Battery communication, the batteries 

need to be connected to each other via the communications cable. 

 

5.3.2. Configuration with communications 

 

Communication cable: It will be configured one way or another depending on 

the inverter used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cable configuration Hybrid Inverter Turbo Energy/ 

Goodwe/SMA 

Inverter Turbo 

Energy/Goodwe/ SMA 

RJ45 connector 

CN2 CN1 

Lithium Series 48V 5,1 kWh  

Battery  RJ45 connector 
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DIP switch 

• Each module has 4 DIP switches (Dual Inline Package) that will be 

configured differently according to the system requirements, depending 

basically on the brand of the inverter with which it is communicating. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Configuration Inverter Turbo Energy/Voltronic 

VMIII (One battery) 

Important: 

Connect the specific communication cable supplied by the provider.  

 

1=ON 

0=OFF 1 3 2 4 

Configuration Inverter Turbo Energy/Voltronic 

VMIII (Two batteries) 

DIP CONFIGURATION 

(Master battery) 

Important: 

Connect the specific communication cable supplied by the provider.  

Connect the communication cable between Batteries.  

1=ON 

0=OFF 1 3 2 4 

CONFIGURACIÓN DIP 

 (Bottom battery)  

 



 

10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Configuración Inversor Híbrido Turbo Energy/Goodwe.

CONFIGURACIÓN DIP 
(Batería Inferior)

Importante:
Conectar el cable de comunicaciones específico suministrado por el 
proveedor. 
Conectar el cable de comunicaciones entre Baterías. 

CONFIGURACIÓN DIP 
( Resto de Baterías)

DIP CONFIGURATION 

(Master battery) 

DIP CONFIGURATION 

 (Rest of the batteries) 

Important: 

Connect the specific communication cable supplied by the provider.  

Connect the communication cable between Batteries.  

Configuration Inverter Turbo Energy/Voltronic 

VMIII (Three or more batteries) 

DIP CONFIGURATION 

(Master battery) 

Important: 

Connect the specific communication cable supplied by the provider.  

Connect the communication cable between Batteries.  

DIP CONFIGURATION 

 (Middle batteries).  

1=ON 

0=OFF 1 3 2 4 

1=ON 

0=OFF 1 3 2 4 

CONFIGURACIÓN DIP 

 (Bottom battery)  

 

Configuration Inverter Goodwe 
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5.4. On and Off 
 

To turn on, press the power button for 2-4 seconds. The BMS will start and the LCD 

screen and the power button will also light up. 

To turn off the batteries, press the power button for more than 5 seconds. 

When the power button is pressed for <5 seconds while the battery is running, the 

LCD will turn on for 30 seconds. When two or more batteries are used, the power 

button should be pressed for 30 seconds to synchronize them. When the power 

button is pressed for about 2 seconds, make sure that all batteries in a group are 

turned on within the next 25 seconds. 

 

5.5. LED display 
 

The LED light on the front of the battery will indicate 

the State Of Charge (SOC) as shown in the following 

table: 

 

 

 

 

 

 

 

5.6. Protection codes 
 

LED Alarm 

Red light: 1 flicker 

Green light:  

N. º flickers = protection 

code 
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5.7. Error codes 
 

LED Alarm 

Red light: 2 flickers 

Green light: N. º flickers = error code 
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If the battery constantly runs for 30 days and its SOC has not been corrected, 

the discharge function will not be available until the battery is fully charged at 

least once and the SOC is corrected. 

 

In case of parallel mode or work mode, if Protection 09 appears and the 

power button is pressed 5 times within 10 seconds, the BMS will be forced to 

turn on MOS of discharge so that the inverter can detect the battery voltage 

and the battery can be charged. 

 

6. Appendix 

6.1. Security instructions 
 

1. Please read the battery instructions before use. 

2. Keep the battery away from high voltage and out of reach of children. 

3. In operation, the battery should be kept in the set temperature ranges 

(between -10ºC and 50ºC) and a humidity less than 80%. 

4. During handling, be very careful to avoid bumps/falls of the battery. 

5. Be careful not to touch the contacts at the same time. 

6. The battery, at the end of its useful life, requires a recovery process, not 

disassemble it. 

7. Avoid locating batteries in damp places to avoid danger. 

8. When not in use for a long time, store the battery intact and let the battery 

be half charged. Wrap the battery with non-conductive material to avoid 

direct contact of the metal. Store the battery in a cool, dry place. 

9. Never expose the battery to fire or water. 

 

6.2. Safety warnings 
 

1. Do not disassemble the batteries. The inside of the battery has a protective 

mechanism and a protective circuit to avoid danger. Improper 

disassembly will damage the protection function permanently, leaving 

the battery without safety conditions. 

2. Never short-circuit the poles of the Battery. Avoid contact of positive and 

negative poles with metals. 

3. Keep the batteries away from fire and extreme temperatures. Monitor the 

distance to thermal bulbs, stoves, etc. 
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4. Keep the battery away from the water. Always be careful that the battery 

is not located in damp places where the dew point can be reached. 

5. Do not use batteries that have physical damage that may be due to falls 

or bumps. 

6. Do not weld near the battery. 

7. Overheating will result in the loss of the protective function of its life cycle, 

even, it could render the battery useless and in extreme cases self-ignition 

of the battery occurs. 

8. Never connect this battery in series and connect it in parallel only with 

identical batteries up to a maximum number of 6. 

9. If the battery has liquid leakage, avoid contact with it completely. It can 

be harmful to the skin, and if you touch the eyes, wash, and go to the 

hospital immediately for treatment. 

 

6.3. Environmental Protection 
 

Turbo Energy's batteries comply with EU ROHS regulations.  

 

6.4. Contact details 
 

For any incident with the battery write, indicating your contact details, an email 

to the address:  info@turbo-e.com and we will contact you as soon as possible. 

 

mailto:info@turbo-e.com
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Three phase Hybrid Series 48V 10.0
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HYBRID INVERTER WITH BACK-UP MODE

MAXIMUM CUSTOMER SATISFACTION 5
years



Three phase Hybrid Series 48V 10.0

Technical Data
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Model THREE PHASE HYBRID SERIES 48V 10.0

Battery input data
Battery type Acid-Lead or Li-Ion

Battery voltage range (V) 40V-60V

Imax charge (A) 210A

Imax discharge (A) 210A

Chargin curve 3 steps/equalization

External temperature sensor Optional

Charging Strategy for Li-Ion Battery Self-adapting to BMS

DC input data
Pmax DC (W) 13000W

Input range PV (V) 550V (160V-800V)

MPPT range (V) 200V - 650V

Startup voltage (V) 160V

PV input current (A) 26A + 13A

No. MPPTs trackers 2

Strings per MPPT 2 + 1

AC output data
Nominal Power (W) 10000W

Max. Power (W) 11000W

Peak Power (Offgrid) Twice the Nominal Power, 10S

Nominal CA output current (A) 14.5A

Max. CA output current (A) 16A

Max. output current of each phase (A) 21.7A

Max. continuous AC passthrough (A) 50A

Output frequency and voltage 50/60Hz; 230/400Vac (three phase)

Grid type Three phase

Harmonic distortion THD<3% (linear load < 1.5%)

Efficiency
Max. efficiency 97.60%

Euro efficiency 97.00%

MPPT efficiency 99.90%

General data
Weight (kg) 36.8 kg

Size (mm) 658 x 422 x 281 mm

Protection degree IP65

Cooling Smart cooling

Warranty 5 years

© Copyright 2020. All rights reserved. The specifications of the data sheet can be changed
without prior notice.

CAUTION: READ THE INSTRUCTION AND INSTALLATION MANUAL BEFORE USING THE PRODUCT.
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Technical data 

Battery Lithium Series 48V 5.1 kWh

LONG-LASTING LITHIUM-ION BATTERIES

MAXUMUM CUSTOMER SATISFACTION

PLUG & PLAY

years

10
years

https://www.turbo-e.com/ 



© Copyright 2020. All rights reserved. The specifications of the data sheet can be changed without prior notice.

CAUTION: READ THE INSTRUCTION AND INSTALLATION MANUAL BEFORE USING THE PRODUCT.

Electrical

Nominal Capacity 5.12 kWh

Usable Capacity 4.6 kWh

Depth of Discharge (DoD) 90%

Nominal Voltage 51.2V

Voltage operating range 48 - 57.6V

Cycle Life >= 6000

Physical

Weight 52 kg

Dimensions 475 x 446 x 200 mm

Protection class IP20

Battery type LiFePO4

Operation

Maximum charge/discharge current 50A (0.5 C)

Temperature operating range 0ºC…50ºC

Humidity 15% - 85%

Maximum operating altitude < 3000 m

BMS

Energy consumption <2 W running / <100mW at rest

Monitoring parameters
System voltage and current, Cell voltage

and temperature

Communication Compatible CAN and RS-485

Battery Lithium Series 48V 5.1 kWh

Technical data

https://www.turbo-e.com/ 


