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Charge and discharge control strategy of electric vehicle participating in microgrid-
auxiliary frequency modulation

NI Kun
(State Grid Ningxia Electric Power Co., Ltd., Wuzhong Power Supply Company, Wuzhong 751100, China)

Abstract: With the large-scale application of electric vehicles, distributed energy storage characteristics has become
a research hotspot. A micro-grid auxiliary frequency charging and discharging control strategy for electric vehicles
participating in island operation is proposed. Firstly, the two-level control algorithm of electric vehicle auxiliary
frequency modulation is proposed. The frequency differences between the feedback and the current electric vehicle
charging condition change the charging and discharging power command of the electric vehicle to realize the
auxiliary service function for the power grid frequency modulation. Secondly, according to the power command
value obtained by the auxiliary frequency modulation algorithm, the virtual synchronous machine control strategy
is applied to control the actual charging and discharging behavior. The simulation results verify the validity and

correctness of the proposed control strategy.
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Fig. 1 Circuit topology and control structure of electric vehicle charging and discharging converter
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Fig. 3 Secondary frequency control block diagram
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Fig. 4 Virtual Synchronizer Control Block Diagram
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Fig. 5 Primary frequency control simulation results
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