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Abstract: To address the problem of power quality deterioration in a charging pile’s front-stage AC-DC rectifier
under frequency fluctuations of public power grid, a current inner-loop control method with frequency adaptation
capability is proposed based on the application of a load virtual synchronous machine (LVSM) control strategy. First, a
small-signal model of the LVSM frequency loop is established, and analysis results show that the virtual frequency will
follow the grid frequency that deviates from the fundamental frequency. Second, a frequency-adaptive quasi-
proportional-resonant controller with reduced computational complexity is designed for the current inner-loop to
suppress grid-connected current harmonics injection into the grid. Finally, simulation results show that the proposed
controller can actively respond to changes in grid voltage and frequency while improving the power quality during the
regulation process, which verifies the theoretical analysis.
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Fig. 2 Control block diagram of LVSM with frequency adaptation capability
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Fig. 8 Simulation waveforms under proposed control

strategy with grid voltage drops
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Fig. 9 Simulation waveforms under proposed control

strategy with grid voltagerises
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