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An adaptive VSG control strategy based on online grid impedance measurements
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(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. School of Information Science and Technology, Donghua University, Shanghai 201620, China)

Abstract: Virtual Synchronous Generator (VSG) requires to be shifted between grid-connected state and micro-grid state,
which have different grid strength. Aiming to keep precise Primary Frequency Regulation (PFR) ability and dynamic
response characteristics of VSG a modification of VSG control loop is proposed based on the small signal analysis and
generalized root locus analysis to improve the precision of PRF by introducing differential element to the virtual damping,
and an adaptive virtual damping optimization method is proposed to keep the dynamic response characteristics constant under
different grid conditions. A micro-grid model is established on the Real Time Digital System (RTDS) and DSP united
hardware-in-the-loop (HIL) platform, which contains PV, BESS and the diesel generator, experiment results demonstrate the
effectiveness of the proposed method.
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