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VSG with self-adaptive inertia
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Pre-synchronization Control Method for Virtual Synchronous Generator Based on Power

Matching and Self-adaptive Inertia

XING Pengxiang', JIA Xuanyue’, XU Changqing', SI Ruihua', JIA Peng', WEN Yunfeng’

(1. State Grid Henan Electric Power Company Economic Research Institute, Zhengzhou 450052, China; 2. Power China Central China
Electric Power Engineering Co., Ltd., Zhengzhou 450007, China; 3. College of Electrical and Information Engineering, Hunan Univer-
sity, Changsha 410082, China)

Abstract: It was necessary for the virtual synchronous generator ( VSG) to be synchronized with the grid when it
switched from off grid mode to grid connected mode. In this study, a modified pre-synchronization control method
based on power matching and self-adaptive inertia for the VSG was proposed to improve its stability after grid con-
nection. The proposed method took the amplitude and frequency of grid voltage as the reference value for the VSG
output voltage, and then adjusted its output power reference value according to the local load power, thus the volt-
age frequency and amplitude of the VSG could be regulated to be synchronized with the grid. Besides, feedback
control of phase deviation with PI controller was applied in the frequency control loop to achieve phase synchroniza-
tion. With this method, the output power corresponding to the steady-state operation point of the VSG in grid con-
nected mode was consistent with that before grid connection, and the output power step after the VSG connected to
the grid could be avoided. While, when the VSG connected to grid in non-ideal situation, power and frequency os-
cillations would occur in the synchronization process, so time-varying inertia was introduced in this study to acceler-
ate the VSG to stable state. A simulation model was constructed based on MATLAB/Simulink and simulation results
indicate that the proposed method can maintain the same steady-state output power before and after the VSG con-
nected to grid, besides, oscillation time after the VSG connected to grid in non-ideal situation could be reduced by
about 60% , which proved the proposed method effective.

Keywords: virtual synchronous generator; operation mode switching; pre-synchronization control; self-adaptive in-

ertia; oscillation suppression



