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Active power oscillation suppression strategy for VSG parallel systems based on
frequency leading correction

MIAO Changxin, ZHAO Wenpeng, LIU Jiaming, ZHU Yuhang, NIU Zuohu, LI Biao
(School of Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: There is an active power transient oscillation problem in a virtual synchronous generator (VSG) when there are
external disturbances. This paper proposes an active power oscillation suppression strategy for a VSG parallel system
based on frequency lead correction. First, a small signal model is established for the active power loop of the VSG parallel
system and the VSG active power oscillation mechanism is analyzed when the load power suddenly changes. Then, based
on the differential advance correction idea and combined with the VSG active power loop control structure, the active
power is fed back to the frequency deviation, thereby increasing the system damping degree and suppressing the transient
oscillation of the VSG parallel system active power. Next, an improved VSG parallel system state space model is
established and the dynamic response performance of the system through root locus analysis is analyzed. Finally,
Matlab/Simulink simulation and experimental verification show that the proposed scheme can effectively suppress
transient active power oscillation in a VSG parallel system without affecting their steady-state active power characteristics.
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