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Coordinated Control Strategy of DC-side Hybrid Energy Storage System Based on VSG
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Abstract: The power quality of the microgrid on-grid and off-grid can be improved by the combination of
virtual synchronous generator (VSG) technology with traditional inverter control. The state of charge (SOC) of
energy storage equipment is sacrificed to ensure the quality of power supply of consumers in independent microgrids
when loads fluctuate, which leads to debility of system stability. A hybrid energy storage coordinated control
strategy based on VSG was proposed for the problem. The structure of high-power lithium battery connected with
super capacitor by a bidirectional DC/DC was adopted on DC-side to achieve reasonable power distribution.
Moreover, the adaptive coordination coefficient A was introduced to coordinate the power allocation of super
capacitor SOC and microgrid system frequency in transient state , optimizing the power distribution characteristics
of the system, then enabling the equal charge and discharge margin of the supercapacitor in steady state, and
ensuring the smooth transition of the microgrid for the next system power fluctuation. Matlab / Simulink simulation
experiment platform was built, and the feasibility and effectiveness of the proposed control strategy were verified by
comparing and analyzing different power fluctuations under three different control strategies.
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Fig.1  Topology structure diagram of independent microgrid
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Fig.2  Main circuit configuration of VSG with modified control of hybrid energy storage system
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Fig.3  Control structure block diagram of VSG
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Fig.4  Control block diagram of DC-side voltage
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