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Abstract

In the integrated photovoltaic (PV) and energy storage power generation system, considering issues
such as curtailment of photovoltaic output and the limitations of the energy storage system in terms
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of output power and state of charge, this paper proposes a photovoltaic and storage grid-connected
strategy based on Virtual Synchronous Machine (VSG) control. This strategy aims to address the
issue of photovoltaic curtailment and improve the utilization of photovoltaic energy. The strategy
adheres strictly to national standards, establishes guidelines for curtailment control, and optimizes
the energy management of the power plant. For active power control, a power limiting strategy is
implemented when the charging and discharging power of the energy storage system reaches its
upper limits. This is combined with two Proportional-Integral (PI) controllers to regulate power
exchanges, thereby effectively preventing the risk of overcharging and over discharging of the en-
ergy storage system. Simulation using MATLAB/SIMULINK and experimental data verification
demonstrate that the proposed control strategy is reliable and feasible in both theoretical and prac-
tical applications.
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Figure 1. Topology of optical storage microgrid
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Figure 2. Photovoltaic power curve
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Figure 3. Relationship between energy storage SOC and terminal voltage
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Figure 6. Regulation of light intensity and temperature
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