
1 

1 Summary
The 5kW Hybrid Inverter all-in-one inverter (hereinafter referred to as the Hybrid Inverter) can 
realize Hybrid Inverter for photovoltaic charging, DC terminal battery charging and discharging, 
and AC terminal grid-connected applications. 

This chapter describes the model, composition and configuration and working principle of the 
Hybrid Inverter. 

1.1 The description of type 

Take 5kW power as an example for model description. 

Hybrid Inverter model: SMT-5K-TL-LV 

The model description is shown below: 

Figure1-1  5kW Hybrid Inverter all-in-one model description 

1.2 Compose and Operating Principle 

The Hybrid Inverter is composed of a power unit (battery charging and discharging circuit, 
photovoltaic lifting and lowering voltage circuit, inverter circuit,, auxiliary power source, filter 
circuit), system control unit, and system monitoring unit (including a system communication unit), 
etc. 

This product generally applies to solar storage system, the system is mainly composed of PV 

panel 、battery、hybrid inverter、local load、grid etc.   

By dint of EMS, it can realize the functions for PV grid-connected, supplying local load from PV, 

charging battery from PV, charging local load from PV+ battery、charging batter from grid.   

These five core functions are designed to ensure high effective PV generation、reliable supply for 

local load、long service life of battery, etc. 
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The schematic diagram of the main circuit of the Hybrid Inverter is as follows: 
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Figure1-2  The Hybrid Inverter principle topology 

Work Modes: 

Four working modes: General mode、Battery mode、Micro-grid mode、Custom Mode; 

The client must set up in APP before running the inverter: working parameters(grid codes, battery 

type), parameter of working mode(working mode、grid-connected power、 battery SOC lower limit), 

pricing setting、period setting. 

As shown in figure below: 

  Figure1-3  Figure1-4 
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Mode 1: General mode (Default) 
Self-Consumption  
1. If PV is sufficient, PV supply power to the load priority, then charge battery, feeding into grid with
surplus power. (Figure1-5) 
2. When PV is insufficient, batteries and grid supply power to the load together. (Figure1-6) 
3. Anti-backflow default disenablenemt.
Typical application scenarios:

  Figure1-5 Figure1-6 
Mode 2: Battery mode  
Battery backup  
1. PV and grid supply power to load and charge batteries together. (Figure1-7) 
2. When the Grid is normal, the battery SOC is always in full state.
3. Batteries discharge only when the grid is abnormal.
4. Anti-backflow default enablement.
Typical application scenarios:

 Figure1-7  Figure1-8(Grid is normal) 

 Figure1-9(Grid is abnormal) 
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Mode 3: Microgrid mode 
Suitable for non-grid scenarios 

1. PV and battery constitute a off-grid system.
2. If PV is sufficient, PV supply power to the load priority, then charge battery.  ( Figure1-10) 
3. When PV is insufficient, Batteries supply power to the load. ( Figure1-11)
Typical application scenarios:

 Figure1-10  Figure1-11 

Mode 4: Custom mode 
According to the difference of electricity price, a day can be divided into four periods: tip, peak, flat 
and valley. 
1. In the valley level, the grid and PV charge the batteries.
2. In the Flat level, when the PV is sufficient, the battery can be charged.
3. In the tip and peak level, the battery discharges supply the load.
Typical application scenarios:
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Figure1-12 
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In Valley Time Period： 

 Figure1-13 

In Flat Time Period： 

  Figure1-14 PV is insufficient  Figure1-15 PV is sufficient 

In Tip and Peak Time Period：   

 Figure1-16 PV is insufficient  Figure1-17 PV is sufficient 
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