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Series—connected Step—up Partial-power Equalizer and Its Control for

Energy Storage System

ZHU Yingda' ,CHEN Changxi, OUYANG Honglin, XTAO Muxuan
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: To address the circulating current issue among parallel battery clusters in energy storage systems, a
series—connected step—up partial-power equalizer is proposed, which optimizes transmission efficiency and power
density of the equalizer by introducing partial power conversion technology. Aiming at the control problem of two
different power flows in the partial-power equalizer, a duty—cycle—based power flow control method is proposed,
and a detailed analysis of the equalizer’ s working states under the proposed control method is conducted, which
realizes effective control and bi—directional flow capability for both the base power flow and the adjustment power
flow. For the degradation of system performance caused by the inconsistency of battery clusters, a parallel-battery—
clusters power equalization control method is proposed, which suppresses the power circulation issue among parallel
battery clusters. Finally, experimental results verify the effectiveness of the proposed partial-power equalizer and its
control method.
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Fig.1 Battery cluster module with partial-power equalizer
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Fig.3 Partial active power processing characteristics
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Fig.6 Typical waveform of converter under the proposed control

scheme (discharging mode )
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Tab.1 Parameters of battery energy storage system
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Fig.15 Experimental results of partial-power equalizer
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