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Abstract: In response to the common problems of low charging and discharging efficiency,
unbalanced unit SOC, and poor adaptability to operating conditions in current large-scale
energy storage systems. The research focuses on the optimization of charging and
discharging strategies for energy storage systems based on loop simulation, as well as the
analysis of SOC balance control strategies. Firstly, the internal architecture of circuit
simulation and energy storage systems was discussed, and the modeling steps of loop
simulation and their application advantages in energy storage systems were analyzed. Then,
the focus was on exploring the optimization of energy storage system charging and
discharging, as well as the SOC balance control process. The layered control strategy for
charging and discharging was reconstructed, and a layered SOC balance control process was
designed. Analysis has shown that the optimization control of energy storage system charging
and discharging based on loop simulation can effectively solve the problem of asynchronous
charging and discharging of energy storage units, and adapt to multiple operating scenarios
such as power grid peak shaving and fluctuation stabilization.
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