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Table 2 Fuzzy control rules for AJ
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Disturbance optimization control of virtual synchronous generator based on

improved fuzzy adaptive method

WANG Zhixiang', PAN Guoging”, YUAN Yubo®, XIE Wengiang’, HAN Minxiao'
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
2. Suzhou Qingke Electrical Co., Ltd., Suzhou 215000, China; 3. State Grid Jiangsu
Electric Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract: To address the issues of poor dynamic response and insufficient robustness in virtual synchronous generator (VSG)

during grid connection, closing, or system disturbances, an improved fuzzy adaptive control strategy for VSG disturbance

optimization is proposed. Firstly, a small-signal model of traditional VSG control is established to analyze the influence

mechanism of moment of inertia and damping coefficient on the system disturbance response. Furthermore, combining the

power-angle curve and frequency characteristic curve of VSG during disturbances, adaptive adjustment rules for the moment of

inertia and damping coefficient are constructed. On this basis, the membership functions and control rule base of the fuzzy

controller are designed, and the parameter adjustment mechanism of the fuzzy controller is established. A universe scaling

factor is further introduced to achieve dynamic adjustment of the fuzzy universe. Finally, a single VSG grid-connected model is

built on the MATLAB/Simulink simulation platform. The simulation results show that the proposed control strategy can

effectively suppress power oscillations and improve the adaptability of VSG during load disturbances, frequency fluctuations,

and grid connection/closing stages.

Keywords: virtual synchronous generator (VSG); adaptive parameters; fuzzy control; scaling factor; universe of discourse

adjustment; power oscillation
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