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Capacitor voltage feedforward resonance suppression strategy for

multi-inverter parallel system under weak grid

LIU Mengjie, HE Shunfan", DUAN Qihao, LI Kangrui, CHEN Xiangfang, CHEN Hengyu
(School of Computer Science, South-Central Minzu University, Wuhan 430074, China)

Abstract In a weak grid environment, when multiple inverters are operated in parallel, the coupling effects between the
inverters and the grid, as well as between the inverters themselves, are significantly enhanced, leading to the occurrence
of resonance and threatening the safe and stable operation of the grid. To address this issue, an improved capacitor voltage
feedforward resonance suppression strategy for a multi-inverter parallel system in a weak grid is proposed . Firstly, the
control principle of a single inverter is analyzed, and its Norton equivalent model is constructed to analyze the resonance
characteristics of the multi-inverter parallel system. Then, compared with the traditional grid voltage feedforward and grid-
connected current feedforward strategies, an improved capacitor voltage notch filter feedforward resonance suppression
strategy is proposed. Combined with the Newton optimization algorithm, the robustness of the system is improved during
changes in grid-connected power and the number of parallel inverters. Finally, a simulation model of the multi-machine
parallel system is built on a Hardware-in-the-loop (HiL.) platform to verify the effectiveness of the proposed resonance
suppression strategy.
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Fig. 1 Three-Phase LCL inverter system structure diagram
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Fig. 24 Comparative analysis of the regulation effect when changing the number of parallel-connected units under the proposed strategy
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