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Virtual Synchronous Generator Control Strategy with Unbalanced Load
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Abstract: When the virtual synchronous generator (VSG) is running in island mode, unbalanced load will
lead to unbalanced output voltage of VSG. To solve this problem, the principle of VSG output voltage with
unbalanced load was analyzed firstly, and the VSG voltage loop controller based on proportion resonant(PR) and
proportional integral(PI) was proposed. Secondly, since that the VSG output current of d,q axis component contains
second harmonic when the load is unbalanced, and the output d, ¢ axis voltage command of VSG stator electrical
equation contains the second harmonic component, the voltage loop PI regulator output current command was
proposed to be used as the current input of the stator electrical equation. Thirdly, since the problem that the active
power and reactive power contain double frequency component under the unbalanced load, a power calculation
method using the output current command of voltage loop PI regulator was proposed. Finally, simulation and
experimental results show the effectiveness of the proposed scheme.
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Fig.2 Block diagram of d-axis voltage and current

double closed-loop control
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current double closed-loop
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