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Research on strategy of micro-grid frequency control in hybrid energy storage system
based on virtual synchronous generator technology
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Abstract: The Hybrid Energy Storage System (HESS) consisting of battery and super capacitor has the advantages of fast
response and high power capacity, which can well act as distributed energy storage equipment to compensate power grid
frequency fluctuation. This paper puts forward a self-learning smooth energy storage control strategy based on
State-of-Charge (SOC) feedback under energy storage unit system optimal matching, which automatically concludes and
updates the control rule of hybrid energy storage and makes use of Virtual Synchronous Generator (VSG) to solve the
problem of grid frequency offset caused by power fluctuation of renewable energy. Finally, a photovoltaic-storage-
microgrid model is established in Matlab/Simulink. Simulation results show that the proposed HESS based VSG can
effectively simulate the rotational inertia and the primary frequency modulation characteristics of SG, which improves the
stability of the connected grid.
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Fig. 1 Control structure of virtual synchronous generator
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Fig. 3 Equivalent circuit diagram of hybrid energy storage system
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Fig. 5 Transient circuit model of super capacitor
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Table 2 Battery energy and charge discharge efficiency under different temperature and different discharge rate
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