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About this Manual 

This Manual is mainly for the SP-1-0 solar power optimizer. 
 

 

➢ Purpose 

The purpose of this Manual is to provide readers with the product's detailed information and 

installation, operation and maintenance instructions. 

➢ Reader orientation 

This Manual is suitable for professional technicians and users who install, operate and maintain the 

external solar optimizer. 

➢ Use of manual 

Read this manual carefully before using this product and keep it in a place where operation and 

maintenance personnel can find it easily. 

➢ Use of symbol 

The following symbols may be used in this Manual, please read them carefully for better use of this 
Manual. 
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1. Safety Instructions 
 

To ensure the safe installation and operation of optimizer and reduce the risk of electric shock 

and equipment damage, the following safety precautions shall be strictly followed during operation 

and maintenance. 

 
 

 

 
 

2. Product Description 
 

2.1.1 External optimizer 
 

SP-1-0 external optimizer mainly has optimization + long string of voltage limiting + no hot spot and 
other functions, with the following characteristics: 

➢ Eliminate current mismatch and recover power generation loss based on SLM6120 power 

optimization chip 

➢ Suitable for all types of modules 
➢ Solve  the  mismatch  caused  by  barrier,  dust  accumulation,  snow  accumulation,  orientation 

difference, attenuation difference and double-sided power generation 

➢ Optimize power generation, reduce LCOE, improve system reliability and extend service life of 

module 
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2.1.2 Connector of external optimizer 

The functions of connector for SP-1-0 external optimizers (photovoltaic systems) are reflected in 

all links of photovoltaic  connection, mainly used in junction  box  of photovoltaic  module terminal, 

photovoltaic inverter, photovoltaic  combiner box and electrical connection of photovoltaic power 

station array. SP-1-0's photovoltaic  connector is derived from MC4 connector. To meet the 

requirements  of TUV creepage, the corresponding  adjustments have been made to form            

"PV-XL4C-OO 1" connector for photovoltaic systems. 

 

 

 

2.1.2.1Technical data 
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2.1.2.2 Tools 

 

 

 

2.1.2.3 Wire stripping 
 

Strip the cable end with a wire stripper with the stripping length of 7.0± 1.0mm, without fracture of 

copper wire. 
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2.1.2.4 Connector crimping 

Place the U-shaped part of positive (or negative) pin on the jaws of crimping plier, then place the 

stripped cable on the U-shaped part of positive (or negative) pin to the end, attach the wire sheath 

to U-shaped opening, press it with crimping plier until the crimping plier can be released freely. 

 

 

 

 

 

 

 

 

 

 

2.1.2.5 Pin assembly 

Insert the positive pin into the positive plastic part (insert the negative pin into the negative plastic part). 

After hearing the sound of "click", it will not be pulled out by gentle force, it can rotate half a circle 

clockwise without obstruction and rotate in place freely and smoothly. 
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2.1.2.6 Assembly of positive plug-in 
 
 
Fix the positive pole and pressurized cover with two spanners respectively; use the spanner to 
rotate pressurized cover clockwise to tighten it with a torque of 2-3Nm (tightening torques vary with 
types of cable). 
 
 
 
 
 
 

 

 

 

 

 

 

 

2.1.2.6 Assembly of negative plug-in 
 
Fix the positive pole and pressurized cover with two spanners respectively; use the spanner to 
rotate pressurized cover clockwise to tighten it with a torque of 2-3Nm (tightening torques vary with 
types of cable). 
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2.1.2.7 Matters needing attention 
 

➢ One-step installation. The nut shall not be loosened in the reverse direction unless required for 

maintenance. After loosening, it must be re-tightened to the torque of initial installation. 

➢ Alkane substances are prohibited from contacting connectors, such as gasoline, cleaning 

lubricant, electronic revivifier and other solvents containing alkanes. 

➢ Handle products gently during loading, unloading and transportation. Avoid making it under 

external pressure to avoid damage. 

➢ When installing the junction box and connector, confirm that the battery pack is not in operating 

state. The human body shall not contact the positive and negative terminals at the same time, 

so as to avoid electric shock and electrostatic breakdown diode of the human body. 

➢ Under any circumstances, the positive and negative plugs of the same set of junction box 

connectors cannot be plugged together to prevent the bum of battery panel due to short circuit 

of positive  and negative poles. 

➢ If not for maintenance, do not open and close or plug and unplug the connection system 

frequently, which will reduce the waterproofness, sealing and service life. 
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2.1.2.8 List of chemicals to avoid direct contact 
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2.2 Composition of photovoltaic system 
 
The difference between the photovoltaic system installed with external optimizer and the ordinary 
photovoltaic system is that each photovoltaic module is installed with an external optimizer to 
achieve module-level MPPT. The input of external optimizer is connected to output of module. 
The output of optimizer replaces the output of module in series to form the string, which is merged 
into later stage inverter or combiner box. 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

3. System Installation Instructions 

3.1 Preparation of tools 

The following tools will be used for installation, check and replacement: 
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3.2 Instructions to installation steps 
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Step 1. Shut down the inverter and disconnect it from module array. 

Before the installation of optimizer, make sure that inverter is shut down and disconnected from the 

module array. 

Step 2. Install the optimizer to module frame. 
Place the external optimizer into module frame in the direction shown in the figure, clip the buckle 
into module frame directly. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 3. Connection of input line 

The line marked with "IN" on the housing of external optimizer is the input line, which is connected to 

the output line of module. 
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Step 4. Connect output lines to form string 

After connecting the input lines, connect the output lines in series to form a string. The positive and 

negative connectors of string shall be connected to the later stage inverter or combiner box. 
 

 

 

 

 

 

Step 5. Merge the string into inverter 

After confirming that the entire string is connected correctly, merge the string into the later stage 

inverter or combiner box. 

 

 

 

 

 

 

 

 

 

 

 

Step 6. Turn on the inverter 

After confirming that the system is connected correctly, tum on the inverter. 
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4. Check and Replacement 

 

 

 

 

 

 

4.1 Check 
 

Check whether the optimizer is abnormal by following the steps below: 

 
(1) To check whether the external optimizer is operated normally , measure the input current of 

optimizer with clip-on ammeter. If there is input current, the optimizer is operated normally; if 

the input current is 0, the optimizer or module is abnormal. 

(2) If the input current is 0, check whether the module is obviously damaged or seriously blocked. 

If it is obviously damaged, replace the module; if it is seriously blocked , remove the block. 

(3) If module is normal, check the connected cables for disconnection. After disconnecting the 

input line of optimizer (the output line is disconnected first), measure the voltage of positive and 

negative connectors of module output line with a multimeter. If the voltage is normal, the line 

connection is normal; if there is no voltage, check the line connection further to confirm the 

open-circuit contact. 

(4) If the module and line connection are normal, the replacement of optimizer shall be considered. 

 

 

4.2 Replacement 

 

Replace the optimizer by following the steps below: 

 
(1) Shut down the inverter and disconnect it from corresponding string. 

(2) Disconnect the output line of optimizer. 

(3) Disconnect the input line of optimizer. 

(4) Remove the original optimizer and install the new one. 

(5) Connect the input line. 

(6) Connect the output line. 

(7) Connect the corresponding string to the later stage inverter. 

(8) Restart the inverter. 

(9) Test the input current of replaced optimizer with a clip-on ammeter to confirm repair. 
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5. Instructions to Applicable  Scene

The external optimizer is suitable for various types of power stations, distributed and large-scale 

surface power stations; new power stations, reconstructive old power stations. In consideration of 

various mismatch situations, the installation methods are as follows. 

5.1 One MPPT port with one string 

5.1.1 Full installation 

The photovoltaic system has various mismatches, such as shadow shading, inconsistent orientation, 

inconsistent aging, stain, glass fragments, ash accumulation , snow accumulation. It can be said that 

there is no system without mismatch. The difference lies in the mismatch. 

The full installation can solve various series (current) mismatch and recover losses caused by 

mismatch to the full extent. 
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5.1.2 Installation of mismatched modules 

If the mismatched modules of system are clear, it can be considered to install only on mismatched 

modules or solve series mismatch to save costs. 

Instructions for installing mismatched modules: 

➢ If module has the clear mismatch, such as shading, low effective illumination caused by

orientation deviation, install on the module with clear mismatch.

➢ If the current value of module with low current in string is different due to the reconstruction

and replacement of the old power station, install on the module with small current values.

Risk of installation on mismatched module only: 

➢ The mismatch  of other modules cannot be solved. When the judgment of system mismatch is

not accurate, for example, some modules are seriously mismatched due to damage while there is

no obvious mismatch on the surface, because the optimizer is not installed, this module will cause

great loss to the power generation of system.

➢ The mismatch is not fixed and will change with time, environment and conditions. If the installation

is based on current mismatch, the mismatch changes after a period of time, the mismatch cannot

be solved effectively.
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5.2 One MPPT port with multiple strings 

5.2.1 Full installation 

If one MPPT port of the photovoltaic system has multiple strings, there will be series mismatch and parallel 

mismatch in the system. The most effective method is full installation. 

The full installation in array corresponding to one MPPT port can solve series (current) mismatch and 

parallel (voltage) mismatch to recover losses caused by mismatch to the full extent. 

5.2.2  Installation of mismatched string 

When only part of strings in one MPPT port array has clear mismatch and other strings have no obvious 

mismatch, it is allowed to install the mismatched strings only. In this way, the series mismatch in this string 

can be solved and the losses of power generation can be recovered to a certain extent, but the parallel 

mismatch cannot be solved. 
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5.2.3 Installation of mismatched module 

When only part of modules in an array has clear mismatch, it is allowed to only install the modules 
with clear mismatch. In this way, the mismatch can be solved to a large extent at the lowest cost, so 
as to recover losses of power generation. 
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6. Appendix
6.1 Product Specification 


