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Abstract: The use of traditional constant balance coefficient for the state-of-charge (SOC) of batteries cannot
reach a compromise between the balancing speed and circulating current. To overcome this limitation, an adaptive
balance optimization control strategy for battery SOC is proposed, which is based on modular multilevel
converter-battery energy storage system (MMC-BESS). A detailed analysis of the power components within the
MMC-BESS bridge arm is given, and the design of an SOC equalization controller based on direct control of battery
power on the DC-DC side is optimized. A standard deviation factor based on a constant proportional balance coefficient
is introduced, and the interphase-interarm-intraarm cascaded SOC balance algorithm is improved, which can adaptively
determine the proportional balance coefficient according to the SOC difference in each module. In addition, a
feedforward control quantity is added to the outer power loop of the DC-DC controller, so as to improve the response
speed of battery power charging and discharging. The simulation results based on MATLAB/Simulink show that the
proposed SOC balance control strategy can reduce the circulating current at the initial stage of balance and shorten the
total balance time.

Keywords: Modular multilevel converter-battery energy storage system (MMC-BESS); battery power control;
state-of-charge (SOC) balance; adaptive balance coefficient
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