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Fig.1 Schematic diagram of cascaded bipolar BESS
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Fig.3 Equivalent circuit of cascaded bipolar BESS
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Large-capacity cascaded bipolar BESS and its control strategy
XU Yunfei,XIAO Xiangning,SUN Yamin,LONG Yunbo,XU Yonghai
(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China)

Abstract: A cascaded bipolar BESS (Battery Energy Storage System) is proposed for the high-voltage and
large-capacity applications of multiple cascaded energy storage units,which is composed of an AC/DC
converter and a DC/DC converter. Both converters adopt the multilevel modular cascading structure,which
is compact,highly reliable and simple for energy control. A mathematical model is built for the system,its
working principle and constraints are analyzed,and the SOC(State Of Charge) balancing strategy is designed
for multiple battery packs to avoid the over-charging and over-discharging. Aiming at the large DC current
fluctuation of BESS during its operation in asymmetric conditions,a feedward control strategy is proposed to
smooth the DC current fluctuation. The digital-physical closed-loop simulation based on RTDS verifies the
effectiveness of the proposed system structure and control strategies.

Key words: modular multilevel converter; battery energy storage system; SOC balancing strategy;

asymmetric compensation strategy; digital-physical closed-loop simulation
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