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VSG-based coordinated JDL control strategy for energy storage converters

WU Zhuo, LI Zicheng, LIU Jiang, WANG Xinzhou, LIAO Xiaobing
(School of Electrical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract: Traditional virtual synchronous generator (VSG) control strategies suppress power oscillations by adjusting
inertia and damping coefficients. However, there is a trade-off between power oscillation suppression and system dynamic
performance in conventional control strategies. To address this issue, a coordinated JDL adaptive control strategy based
on virtual inertia J, virtual damping D, and virtual inductance L is proposed to suppress VSG power oscillations and
enhance power response speed. First, the influence of J, D, and L on the damping characteristics of the VSG control
system is analyzed. Then, instead of using the conventional frequency deviation and frequency deviation rate, three
parameters, i.e., VSG output power deviation, output power change rate, and grid frequency deviation, are introduced.
Based on these three parameters and power oscillation curve, JDL adaptive control rules are formulated. Finally, Simulink
simulations are conducted to compare the proposed coordinated JDL adaptive control strategy with traditional parameter
adaptive control and fuzzy adaptive control strategies. The results verify the effectiveness and applicability of the
proposed control strategy in suppressing power oscillations and improving dynamic performance.
This work is supported by the National Natural Science Foundation of China (No. 52107122).
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control strategy under frequency disturbance
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