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Adaptive Virtual Synchronous Control Strategy of Power Electronic
Converters for Grid-Forming New Energy Grid Connection
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Abstract : Driven by the "Dual Carbon" goals, grid—forming new energy grid connection has become a pivotal
direction for the transformation of power systems, and the control strategies of power electronic
converters directly determine the stability of grid—connected systems. Traditional Virtual Synchronous
Control (VSG) adopts fixed parameters, which are difficult to adapt to complex operating conditions
such as fluctuations in new energy output and grid disturbances, and are prone to problems including
frequency oscillation and voltage deviation. The adaptive virtual synchronous control strategy
dynamically adjusts the control parameters by real-time detection of grid state parameters, which
has been verified by engineering practice to significantly improve the anti—interference capability
and steady-state performance of grid—connected systems. Combining the engineering application
experience of Linfen Fenneng Electric Power Technology Test Co., Ltd., this paper systematically
expounds the theoretical principles, design methods and engineering applications of this strategy,
providing theoretical and engineering references for tests and technical services in related fields.

Keywords : grid-forming new energy; power electronic converter; adaptive control; virtual
synchronous generator; grid connection stability
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