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Control strategy for low-frequency oscillation of VSG based on adaptive

and multi-objective optimization with TD3

LI Yonggang, ZHOU Heran", ZHOU Yichen, WEI Fanchao
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources (North China
Electric Power University), Baoding 071003, China)

Abstract: Aiming at the low-frequency oscillation problem frequently occurring in the weak grid connected with
virtual synchronous generator (VSG), an intelligent control method for VSG is proposed, which integrates
dynamic inertia-damping cooperative adjustment and multi-modal twin delayed deep deterministic policy
gradient algorithm. An enhanced VSG model including dynamic inertia-damping adjustment mechanism is
constructed. Based on the real-time monitoring of the standard deviation and change rate of frequency fluctuation,
a continuous parameter adaptive algorithm is designed to realize the dynamic cooperative optimization of the
inertia constant A and the damping coefficient D. The oscillation-aware deep deterministic policy gradient
algorithm (TD3) is designed. The dual-state experience replay buffer structure is adopted to embed the low-
frequency oscillation feature vector into the training samples, and a multi-objective reward function including
frequency deviation penalty, voltage offset suppression and oscillation energy constraint is constructed. The
simulation and actual case results show that the strategy can realize the online fast and accurate evaluation of
VSG low-frequency oscillation, enhance the system damping and inertia, reduce the low-frequency oscillation
risk, and improve the system stability.
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Tab.4 comparison of eliminating time of low frequency

oscillation
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