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Small-Signal Stability Analysis and Decoupling Control of GFM Droop Coupled with Virtual
Impedance

Zhou Wengqing
Jiangsu Tangyu Construction Engineering Co., Ltd., China Jiangsu Xuzhou 221200

Abstract: Aiming at the power coupling and stability issues caused by the coupling between virtual impedance and grid
impedance in GFM droop control, this paper establishes a unified small-signal model incorporating droop control, power
filtering, virtual impedance and external grid impedance. The influence of the total equivalent impedance ratio Ry/Xs on the
system stability margin is analyzed, and a control strategy combining static decoupling compensation and virtual impedance
shaping is proposed. The research results show that the proposed method can effectively suppress power crosstalk, improve
the system damping ratio, and optimize the dynamic response speed and stability margin of transient processes.
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