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Virtual synchronous generator control technology with fractional virtual
inertia for grid-connected inverters

ZHANG Yun-ning“*', ZHOU Xiao-meng*

(1. College of Electrical Engineering and Renewable Energy, China Three Gorges University, Yichang 443002, China;
2. Hubei Provincial Engineering Research Center of Intelligent Energy Technology, China Three Gorges University,
Yichang 443002, China)

Abstract: The traditional virtual synchronous generator (VSG) control strategy provides virtual damping and inertia in
the grid-connected operation of the inverter, which increases the frequency and voltage support capability of the system.
However, the introduced virtual inertia increases the order of the system, which will cause the output of the active power to
oscillate during the grid-connected operation of the inverter; the introduced virtual inertia and damping make the response
speed of the system slower. Based on the analysis of frequency domain characteristics of fractional virtual inertia link, a
virtual synchronous generator control method with fractional virtual inertia is proposed. Compared with the traditional
VSG technology based on the first order inertia element, the VSG control with fractional virtual inertia increases the
adjustable parameters, significantly suppresses the oscillation of the active power, and improves the performance of the
grid-connected inverters. Simulation results verify the feasibility and superiority of the proposed control strategy.
Keywords: virtual synchronous generator; virtual inertia; fractional calculus; inverter
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