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Grid harmonic suppression and fault ride-through strategies for a virtual synchronous
generator in grid-connected operation

ZHOU Ke, JIN Qingren, MO Zhiyue, LU Baihua
(Electric Power Research Institute, Guangxi Power Grid Corporation, Nanning 530023, China)

Abstract: The problem of traditional impedance-based harmonic current suppression methods exacerbating virtual
synchronous generator (VSG) fault current is highlighted when the power grid experiences a symmetrical fault transient.
The principle of the traditional impedance reshaping-based harmonic current suppression method is introduced. Based on
the VSG harmonic impedance model, the mechanism by which this traditional method exacerbates VSG fault current
during asymmetric faults in the power grid is revealed. Based on this, a method is proposed for the coordinated
suppression of VSG harmonic current and fault current. The method introduces a virtual inductance to reshape the
equivalent impedance from the grid fault point to the VSG to achieve coordinated suppression in VSG grid-connected
operation. This approach improves power quality and enhances the fault ride-through capability of VSG. Finally, the
correctness and effectiveness of the proposed control strategy are verified through simulations.
This work is supported by the Science and Technology Project of China Southern Power Grid (No. GXKJXM20200420).
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Fig. 1 Schematic diagram of traditional impedance

remodeling harmonic current suppression
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Fig. 3 Equivalent impedance diagram and voltage

vector diagram under grid fault
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suppression strategy
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