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Output impedance modeling of virtual synchronous generator and
its adaptability study in a weak grid
HAN Gang,CAI Xu
(Wind Power Research Center,Shanghai Jiao Tong University,Shanghai 200240, China)
Abstract: The interaction stability of the virtual synchronous generator integrated power network in weak

grid conditions is studied. Based on the influence of main circuit parameters and control parameters,the

output impedance model of virtual synchronous generator in dg rotating coordinate system is established and

its analytical expression is derived. The frequency characteristic of the output impedance is analyzed,

obtaining the conclusion that the virtual synchronous generator is easy to be unstable in a weak grid. Based

on the generalized Nyquist criterion,the influences of grid strengths and power loop control parameters on

the stability of virtual synchronous generator are studied,based on which a method of stabilization control

for virtual synchronous generators based on increasing active loop parameters is proposed to improve the

adaptability of virtual synchronous generators in a weak grid. Simulation in the RTDS-based hardware-in-

loop simulation platform verifies the correctness of the theoretical analysis.

Key words: virtual synchronous generator; weak grid; impedance modeling; interaction stability



