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Fig.3 Structure diagram of two VSG parallel operation systems
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Accurate power distribution control strategy for VSG parallel operation
in island microgrid

ZHOU Ning-bo', YE Jia-zhuo', DENG Shuang-xi', FAN Cheng-yang',
LUO Ang-jie’, ZHOU Zhao-xia'
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082 ,China;
2. Changsha Metro Operation Co., Litd., Changsha 410000, China)

Abstract: In the island microgrid, using the VSG control strategy to control the inverter can effectively increase the
inertia and damping of the system and improve the stability of the island microgrid system. When multiple VSGs are
operated in parallel, the reactive power cannot be accurately distributed by the drooping coefficient. Aiming at this
problem, this paper proposes a voltage compensation strategy based on distributed quadratic controller. The distrib-
uted secondary controller obtains the reactive power value of each VSG, adaptively adjusts the VSG stator reactance
value according to the required reactive power, and indirectly controls the actual value of the reactive power output
of the inverter to achieve the goal of accurate reactive power distribution. This control strategy does not require line
impedance information and is robust in the event of network communication failure, and in practical applications,
the bandwidth requirement for the communication network can be reduced. At the same time, the matching method
of VSG parameters in parallel operation is given. Finally, three VSG parallel simulation models are built in Matlab/
Simulink. The simulation results verify the effectiveness and feasibility of the proposed control strategy.

Key words: microgrid; virtual synchronous generator; reactive power equalization; distributed quadratic control



