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Research on Model Predictive Control of PV Inverter Under Low Voltage Ride Through Condition
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Abstract: Under the condition of low-voltage ride-through, the photovoltaic inverter can be connected to the
grid normally. The traditional grid-connected control method cannot meet the rapidity ; low harmonics , and low leakage
current requirements. Therefore , an improved finite set model predictive control method was proposed to achieve fast
current tracking control and leakage current suppression under low voltage ride through conditions. Firstly, the
accurate model under the unbalanced condition of the power grid was established , and then the improved finite set
model predictive control was proposed to realize the suppression of current harmonics and leakage current in the grid.
The proposed method could simultaneously realize leakage current, harmonic suppression,and fast current tracking in
low-voltage ride-through conditions. The simulation verified the correctness of the proposed algorithm.
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Fig. 1 Inverter topology of photovoltaic

grid-connected power system
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Fig. 2 Common-mode model of three-phase inverter
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Fig. 3 Simplified common-mode model of three-phase inverter
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Fig.4 Space vector figure of three-phase inverter
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Tab.1  Switch states and common-mode voltage
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Fig.5 Block diagram of the proposed method
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Fig.6  Flow chart of the proposed scheme
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Fig. 7 Leakage current simulation results under

grid balance conditions
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Fig. 8 Simulation results of grid currents and leakage

currents in balanced grid condition
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Fig.9 Simulation results of grid currents

in unbalanced grid condition
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Fig.10  Simulation results for grid inverter
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