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Stability Analysis and Parameter Designing for Virtual Synchronous Generator
CHENG Shiyao, WANG Fang, LI Xuecheng, SHI Pengbo, CHI Yuan

(Electric Power Research Institute , State Grid Beijing Electric Power Company , Beijing 100075, China)

Abstract: The virtual synchronous generator (VSG) control scheme formed by the cascaded outer power control
loop in voltage and current double closed loop core can introduce inertia into the inverter,so as to enhance the stability
of the system after grid connection. Aiming at the parameter design and stability of this VSG,a VSG parameter tuning
method guided by the eigenvalue sensitivity matrix of the linearized system model was proposed. Due to the
interactions between the cascaded control loops and the complex dependence of the system dynamics on the controller
parameters, the traditional parameter tuning method is not effective at low switching frequencies. The new solution
was implemented in an iteratively optimized form to ensure system stability and remove system eigenvalues from
critical locations. Finally,a time-domain comparison simulation was carried out to verify that the parameters designed
with the new scheme significantly and improve the dynamic performance of the VSG compared to the traditional
parameter design scheme.
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Fig.1 ~ Schematic of the analyzed inverter configuration
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Fig.2  Controller structure of the VSG-based inverter
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