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Improved voltage feedforward method for improving robust stability of

grid-connected inverters in weak grids
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(1. College of Electrical Engineering, Sichuan University, Chengdu 610000,China;

2. China Yangtze Electric Power Co. , Ltd. , Yichang 443000, China)

Abstract: Due to the existence of grid impedance in a weak grid, the application of voltage feedforward control can ad-
versely affect the stability of the inverter system. In order to preserve the advantages of voltage feedforward control,
according to the impedance stability analysis method, the problems in adopting voltage feedforward control under grid
impedance variation in weak grids are studied. Instability mechanism and unstable region are also presented. Based on
the analysis, a phase lead compensation method is proposed to reduce the unstable region caused by voltage feedfor-
ward control, increase the phase angle of the inverter output impedance, and safeguard strong robustness to the sys-
tem when the grid impedance varies. Finally, the simulation experiment is tested in Matlab/Simulink. Simulation re-
sults verify the effectiveness and feasibility of the proposed method.
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Figure 1 Structure diagram of LCL-type

grid-connected inverter
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Figure 2 Typical dual-loop current control

structure in the weak grid
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Figure 3 Equivalent circuit of grid-connected inverter
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Figure 4 Bode diagram of Z,, .,(s) and Z;,, (s)
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Figure 5 Dual-loop current control structure after

adding phase-lead compensation
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Ui/ V 400 Po/kW 4
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