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A power—angle feedback based reference power reshaping strategy
for transient stability enhancement of VSG with virtual resistance

under grid voltage sag
SHI Xinyu, GONG Qingwu
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)
Abstract: In high-voltage power grids with strong inductive characteristics, virtual synchronous generator
(VSG) control is prone to synchronous-frequency oscillation. To address this, virtual resistance is commonly
introduced to enhance system damping. However, existing studies indicate that this approach can degrade
transient stability. To resolve this conflict, this paper first establishes a model of a grid-connected VSG system
incorporating virtual-resistance compensation. Using the equal-area criterion, it analyses the impact of virtual
resistance power during faults, thereby elucidating the mechanism by which virtual resistance undermines
transient stability. Building on this analysis, a transient stability enhancement strategy based on a power-angle
feedback reference-power correction is proposed. By over-compensating the virtual resistance power, the

method reshapes the power-angle characteristic curve of the equivalent reference power to ensure a stable
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equilibrium point and sufficient deceleration area during grid faults. Furthermore, to enhance adaptability to

severe faults, an adaptive virtual current-limiting impedance is introduced to suppress fault current, and a

constraint on its resistance-to-inductance ratio is provided to guarantee post-fault system recovery. Simulation

results under mild, moderate, and severe fault conditions demonstrate that the proposed method effectively

improves the system's transient stability.

Key words: virtual synchronous generator (VSG); synchronous resonance; virtual resistance; transient

synchronization stability
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Fig.1 Topology of VSG system and its control.
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Fig.2 Equivalent circuit.
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Fig.3 P - dcurve of the VSG under grid voltage sag.
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