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Research on Control Strategy of Grid-Connected Inverter under Grid Voltage
Harmonic Distortion
YANG Xuhong, HAO Pengfei

(College of Automatic Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: To improve the adaptability of the distributed generation system under grid voltage distortion and
achieve a high-quality grid connection of the inverter output current, it is essential to improve its traditional
control strategy. First, an equivalent mathematical model of the three-phase LCL grid-connected inverter was
established, and the mechanism of background harmonics in the grid affecting the grid current was analyzed.
Then, an active damping control strategy based on proportional multiple complex integral (PMCI) controller
and improved grid voltage feedforward was proposed. The PMCI controller realizes the tracking of the funda-
mental current without static errors and the effective compensation of the harmonics. The introduction of grid
voltage feedforward can improve the response speed of the entire control system to grid voltage disturbances
and filter out part of harmonics. Finally, a control model of the inverter was built in MATLAB/Simulink. The
simulation results showed that under the grid voltage harmonic distortion, the proposed control strategy turned
out to be feasible and effective by mitigating the impact of grid background harmonics on grid current.
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