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1. 	 Important safety instructions
To ensure your safety, please read the user manual carefully before installing and using the MPPT solar electric heating controller, and keep this manual 
for future use. This manual provides detailed installation and operating instructions for the MPPT solar electric heating controller. The installer of the 
controller should have qualified electrical skills and be familiar with the design and wiring rules of the solar system.

The installation information in this manual is for professional operators.

The following symbols are used in this manual to indicate potentially hazardous conditions or to mark important safety items.

1.1  Safety symbols

 WARNING!
This mark indicates that there is a danger when perform. 

 CAUTION!
This mark indicates the key operation steps to ensure the safe operation of the controller.

NOTE!
The note indicates the safe operation and correct operationprocedures of the controller.

1.2  Safety notice 
	●	 Read the instructions and precautions in this manual carefully before starting the installation.
	● 	 It is not allowed to disassemble the controller for private maintenance.
	● 	Before installing or moving the controller, be sure to disconnect all power supplies connected to the controller.
	● 	During the operation of the controller, heat will be emitted inside the body, which may cause skin burns. The controller should be installed in  
		  a location that is not easy to touch.
	● 	Use insulated tools when connecting the power cord.
	● 	Do not wear jewelry when installing the controller.
	● 	 The power cord connection must be fastened to prevent the power connector from overheating to catching fire due to the loose power cord.
	● 	Use wires and circuit breakers of appropriate specifications.

2. 	 Overview

2.1  Introduction
The MPPT solar electric heating controller (hereinafter referred to as the controller) is to provide the electric energy which generated by the solar  
panel, to the electric heating rod with the maximum efficiency through the MPPT technology. It converts PV direct current into square wave alternating 
current, which can be used to connect to traditional utility water heaters directly. The controller comes with intelligent control function, solar and AC 
switching intelligently.

2.2  Controller description
The appearance characteristics of the controller and the function description of each part are shown in the figure below.

1.	 PV input terminal
		  +  Connect to PV positive (+)
		  -  Connect to PV negative (-)
2.	 AC OUTPUT terminal interface
		  L - Connect to AC Grid L line
		  N - Connect to AC Grid N line
		  PE - Connect to AC Grid Ground line
3.	 AC INPUT terminal interface
		  L - Connect to heating equipment L line
		  N - Connect to heating equipment N line
		  PE - Connect to heating equipment Ground line
4.	 LED indicators
		  Indicates the current working status of the controller
		  Green indicator: indicates solar heating status
		  Yellow indicator: indicates AC heating status
		  Red indicator: indicates fault status
		  Blue indicator: indicates the controller power
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2.3  Technical specifications
Rated power 4000 W

Application

The MPPT water heating controller is only suitable for 
heating resistance heating components through solar 
power, and the controller load can only be used to 
connect resistance equipment or AC heaters, heating 
power within 230V AC/4000 W.

Photovoltaic characteristics
Solar max. input power 4000 W
Solar input current ≤ 20 A
Solar input voltage 160 ~ 350V DC
MPPT operating voltage 120 ~ 340V DC
MPPT efficiency > 99%
Solar heating output voltage 0 ~ 260V AC
Solar heating output current ≤ 20 A
AC characteristics
AC heating rated power (bypass) 4000 W
AC rated voltage 230V AC
AC working voltage 180 ~ 260V AC
AC rated current ≤ 20 A
Load requirement

Load The load should not be higher than 230V / 4000W 
and the resistance value isn’t > 13 Ω

Other parameters
Product / package dimension 250 × 155 ×  80 mm / 290 × 250 × 120 mm

Product / package weight 1,8 kg / 2,2 kg

Ingress Protection IP65

2.4  System diagram

2.4.1  Working principle diagram
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2.4.2  System wiring diagram

Heating element         Electric water                   Incandescent           Lodine                     Electric
                                                  heater                                                          tungsten lamp               heater

MPPT Solar heating controller 

Solar panel Load

230V AC grid

3. 	 Installation

3.1  Getting started
The installation environment is critical to the performance and service life of the controller. The controller is recommended to be installed in a dry 
environment and prevent water infiltration. It is best to ensure sufficient ventilation around the controller and sufficient air flow.

 CAUTION!
Never install the controller in a sealed box!
This controller cannot be used in parallel!

THE OUTPUT OF THE INVERTER (L, N) MUST NOT BE CONNECTED TO ELECTRICAL MAINS OR EARTH!

 WARNING! Risk of equipment damage!
If the controller is installed in a box, make sure that there is sufficient ventilation inside and outside the box. A closed environment will cause the tem-
perature of the controller to rise too high and reduce the service life of the controller.
Please read all installation instructions carefully before installing the controller, and operate strictly according to the requirements. Any inappropriate 
operation behavior may cause damage to the controller and affect the normal use.

Install spare tools:
	● 	wire stripper	 ● 	 inflatable drill
	● 	wire cutter	 ● 	 spirit level
	● 	 phillips screwdriver	 ● 	 hacksaw (used for cutting pipelines with protective wires)
	● 	 crimping tool	 ● 	wall nail

3.2  Installation

3.2.1  Wire diameter selection
It is very important to choose a suitable cable diameter for the controller. Generally, at least ensure that the voltage drop of the cable from 
the controller to the solar panel, the controller to the heating rod, and the controller to the water dispenser is less than 2% of the system voltage.

The following table provides the minimum wire diameter requirements at an ambient temperature of 45 degrees Celsius:

Maximum 
current

Cable 
material

Recommended 
wire diameter

Minimum required 
wire diameter

Between controller 
and photovoltaic panel 20 A copper 6 mm² 4 mm²

Between controller 
and load 20 A copper 6 mm² 4 mm²

Between controller 
and AC input 20 A copper 6 mm² 4 mm²
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3.2.2  Heating rod selection
Output interface: heating load power is no more than 230V/4000W, resistance value isn’t less than 13 ohms.

Wall mount installation
NOTE: Wall-mounted installation is important! The wall or mounting frame on which the controller is installed must be able to bear the weight of the 
controller to prevent personal injury and machine damage caused by the controller falling off!
The controller is required to be perpendicular to the mounting surface, If the installation angle deviates from the vertical direction by more than 
45 degrees, it will cause poor heat dissipation of the controller, which may affect the power output of the controller.

3.2.3  Wall mounted installation

Choose any set of mounting holes, and install the controller vertically on the wall with expansion screws.

3.2.4  Remove the wiring cover

 WARNING! Electric DANGER!
Before removing the wiring cover, please make sure that the controller is disconnected from all power sources, and let the controller stand for 
more than 5 minutes to ensure that the residual power inside the controller is discharged to a safe level. Any live operation will put the operator 
in a dangerous situation and may cause damage to the controller. 

Remove the wiring cover as shown in the figure below.

3.2.5  Power cord connection

 WARNING! Risk of electric shock!
The maximum open circuit voltage of the solar panel array should not exceed the maximum value of 350VDC specified by the controller. 
Before installation, make sure that the solar panel and the cable are disconnected.

Follow the steps below to connect the terminals shown in the figure above:
	● 	Before wiring, make sure that all the breakers are connected to the controller are in the off status.
	● 	 There is no breaker inside the controller.

 WARNING! Note that the positive and negative poles of the solar panel cannot be reversed!

 WARNING! Note that it must be ensured that the ground is wired correctly !

 WARNING! Note that if you choose a heating load that exceeds the rated power, the controller will be damaged!
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1. 	 Connect the solar panel + (positive) wire to the PV+ terminal on the controller. Connect the solar panel-(negative) wire to the PV- terminal on the  
		  controller.
2. 	 Connect the LOAD wire to the OUTPUT terminal of the controller. Please select the LOAD with the correct power, the LOAD power is not more than  
		  230V/4000W, and the resistance value isn’t less than 13 ohms.
	● 	 Load L line to OUTPUT L;
	● 	 Load N line to OUTPUT N;
	● 	 Load PE line to OUTPUT PE.

 WARNING! The controller is only suitable for using solar power to heat resistance heating components, and the controller load can only be used 
to connect resistance heating equipment with a mains heating power within 230V/4000 watts, such as AC water heaters, heating wires, heating rods, 
PTC. Capacitive or inductive loads may cause controller damage.

3. 	 AC input connection. Connect the AC Grid line to the AC in terminal on the controller.
	● 	 AC Grid L line to AC IN L;
	● 	 AC Grid N line to AC IN N;
	● 	 AC Grid PE line to AC IN PE.

3.2.6  POWER-ON

 WARNING! Pay attention to the terminal mark!
Connecting the photovoltaic to the AC IN or AC OUT terminal or connecting the AC IN to the photovoltaic connection terminal or connecting the AC IN 
to AC OUT connection will cause the controller irreversible damage.

 WARNING! Note that the polarity is correct!
If the positive and negative poles of the solar cell array are connected reversely, the controller will not work normally. Note that before powering on, 
you must make sure that the ground is wired correctly. Poor ground wiring will affect the mains leakage protection function of the controller and cause 
danger to the user!
	● 	 Confirm that the polarity of the solar cell array is correct.
	● 	 Confirm that the ground wire of the mains plug is in good condition.
	● 	 Close the PV input breaker. If the voltage from the solar panel is suitable at this time, the controller will start to use solar energy for heating.
	● 	 Close the AC input breaker. If the voltage from the solar panel is not available, will switch to AC in and AC out.

3.2.7  POWER-OFF

 WARNING! Pay attention to the power-off sequence!
After ensuring that the AC connected to the controller and the solar panel connected to the controller are completely disconnected, can remove other 
cables.

4. 	 Operation instructions
After the MPPT controller installed, it will operate smartly. Solar is the first priority source, when solar is insufficient, will switch to AC automatically.

4.1  Maximum power point tracking technology
The maximum power point tracking technology can detect the power generated by the solar panel in real time and track the maximum power  
generated by the solar panel to ensure that the solar cell array can work at the current maximum power point. This process is automatically realized 
by the DSP through a series of calculations.

4.2  Protection function
Solar panel power is too high
The maximum output current of the controller is limited by the rated value 350 VDC. When the power of the solar cell array connected to the controller 
exceeds the rated maximum value, the maximum output power of the controller will be limited within the rated value, at this time, the controller may 
not work at the solar cell array maximum power point. The utilization rate of the solar cell will be reduced.

Solar panel input line short circuit
When the solar panel input line is short-circuited, it is equivalent to no solar input. After the short-circuit is removed, the controller will automatically 
resume normal operation.

Over temperature protection
If the ventilation around the controller is poor, the temperature of the controller body will be too high, exceeding the normal operating temperature 
range, the controller will continuously reduce the photovoltaic output power until the output stops. When the body temperature drops below the  
protection temperature, the controller automatically restores output.

4.3  Alarm function
AC input voltage high alarm
When the AC voltage exceeds 260VAC, the Fault indicator will be lit, the AC output will be cut off. If the voltage drops below 260VAC, the Fault indicator 
will be off, and the controller recovers to operate.

PV input voltage high alarm
The open circuit voltage of the solar cell array connected to the controller should be less than 350VDC. If the open circuit of the solar cell array exceeds 
the maximum input voltage specified by the controller, the controller will stop working or even be damaged.

4.4  Inspection and Maintenance
Please carry out the following inspections twice a year to extend the service life of the controller.

5



4.4.1  System check
	● 	 Confirm whether the controller is installed firmly and whether the surrounding environment is clean enough.
	● 	 Confirm that there is good ventilation around the controller, and clean the dust and debris on the surface of the controller.
	● 	 Check whether the external power cord is damaged due to aging, rubbing, insects or small animals biting, Insulation skin, etc. If damaged, 
		  please replace it in time.
	● 	 Check whether the external power cord is loose, and tighten the loose power cord further.
	● 	 Check that the LED indications are consistent with the operation of the equipment. If you find any faults or wrong indications, please take
		   immediate measures to correct them.
	● 	 Check whether all grounding wires of the system are well grounded.

4.4.2  Inspection of controller wiring cover

 WARNING! Risk of electric shock!
Before removing the wiring cover, make sure that all power supplies connected to the controller are disconnected. If the power has not been 
disconnected, do not open the controller wiring cover. Please open the controller wiring cover 5 minutes after all power is disconnected.
	● 	 Check whether the power cord in the junction box is damaged due to aging, rubbing, insect or small animal bites, etc. If there is any damage, 
		  please repair and replace it in time.
	● 	 Check whether the power cord in the junction box is loose, and tighten the loose power cord further.

5. 	 Common trouble shooting
Problem Solution

There is no LED 
indicator, and the 
controller appears 
to have no electrical
connection and 
does not turn on

Use a multi-meter to measure the voltage across the terminals of the photovoltaic panel of the  
controller. The voltage of the photovoltaic panel terminal must be above 160 VDC for the controller 
to operate. If the voltage at both ends of the photovoltaic panel terminal of the controller is between  
DC 160V and 350V, and there is no LED display, please contact your local dealer.
Use a multimeter to measure the voltage between the AC socket L-N and the AC voltage range. The 
voltage must be above AC 180V. If the voltage between the AC socket L-N is between AC 180V and 
260V, check whether the AC plug is properly inserted, or connected well. If no LED display, please 
contact your local dealer.
If no voltage is measured at both ends of the photovoltaic panel wiring terminals of the controller, 
please check whether the photovoltaic cable is in good condition, and whether there is a fuse or 
circuit breaker on the circuit. If the AC socket does not have the voltage, please check whether the 
AC is normal.

The red light indicates 
a malfunction

Check whether the controller triggers a protection condition of 4.2 or a failure condition of 4.3. 
If no triggers, please contact your local dealer.

6. 	 Warranty service regulations and Repair process

6.1  Warranty service regulations
Within two years from the date of production, all non-human being performance failures of the controller occurred. Please contact your local dealer to 
provide warranty service.

Non-warranty regulations
The following situations (but not limited to the following situations) are not covered by the warranty service:
	● 	made damage caused by accident, negligence, improper installation or improper use
	● 	 exceeding the rated value
	● 	 The controller is damaged due to the selection of over-specification heating rods
	● 	Modify or repair the product without authorization
	● 	Damage occurred during transportation
	● 	Damage caused by natural disasters such as lightning and extreme weather
	● 	Damage caused by irresistible factors such as fire and flood

It is specially stated that the scope of use of the controller defined in the specification is unique, and any over-range application promise without the 
authorization of the manufacturer will not be recognized by the manufacturer. Without the authorization of the manufacturer, anyone has no right to 
make any modification or extension of the warranty. The manufacturer is not responsible for the economic losses caused by this.

6.2  Repair process
Before applying for warranty, please read the product manual carefully again, especially the troubleshooting part.
1.	 Please contact the local authorized dealer or agent, the local dealer can often solve the warranty problem quickly.
2. 	 Please provide the following information:
a)	 the name of the business or company at the original invoice.
b)	 full model and serial number (SN is the 16-digit number on the product label).
c)	 failure behavior, including LED screen display content.
d)	 the maximum power, open circuit voltage, maximum power point voltage, short-circuit current and AC heating rod power and resistance value of 
 		 the solar panel, and DC heating rod power and resistance value.
3. 	 After the warranty is approved, please mail the controller to the designated repair point and provide the shipping documents to your dealer.
4. 	 Please keep in touch with the dealer. After the controller is repaired, it will be returned to the original address on the shipping receipt provided 
		  by you.

Product disposal 
This symbol means that the device should not be disposed of in mixed waste. To avoid potential harm to the environment or health, please  
recycle your device responsibly to support the sustainability of natural resource renewal. To return your used device, use the collection centers 
or contact the retailer from whom you purchased the device. They can send the device for environmentally safe recycling.
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