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Control Strategy for Photovoltaic Hybrid Energy Storage
System Based on Model Predictive Control
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Abstract: The energy storage system is an important part of photovoltaic microgrid. However, the traditional
battery energy storage system has many problems such as a low power density and a short service life. A supercapacitor
hybrid energy storage system based on photovoltaic power generation is established, and its control strategy is proposed,
under which the DC-DC converter connected to the energy storage element is controlled through the coordinated
operation of model predictive control (MPC) and low-pass filter, and the DC-AC converter connected to the AC side is
controlled through a virtual synchronous generator. MPC is a real-time control method, and it can determine the
constraints in certain time domain in the future according to the system state at present and optimize the control
objectives in the predicted time domain, which has good stability and robustness compared with other control methods.
Under changes in the parameters including the intensity of solar radiation, the DC bus voltage can be kept stable, and
the dynamic response capability of DC bus voltage can be improved. Finally, the system is simulated in
MATLAB/Simulink, and the effectiveness of the proposed method is verified.
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Fig. 1 Overall structure of photovoltaic microgrid
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