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Fig.1 Conventional equalization circuit using

switched-capacitor
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Fig.2 Equalization circuit using series-parallel

switched-capacitor
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Fig.3 Novel equalization circuit combining switched-

capacitor and switched-inductor
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Fig.4 Drive signals of switches
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Fig.5 Switched-inductor operation modes
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Fig.6  Equivalent circuit of switched-inductor unit
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Fig.7 Parallel switched-capacitor operation modes
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Fig.8 Equivalent circuit of parallel switched-capacitor unit
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Fig.10  Prototype and experimental platform

of equalization circuit
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A novel equalization circuit combining switched-capacitor and

switched-inductor

FAN Yuan-liang'*, WU Han"?, XU Meng-ran’, HUANG Jian-ye"”, LIN Shuang', LIU Bing-qian'’
(1.State Grid Fujian Electric Power Research Institute, Fuzhou 350007, China;

2.Fujian Provincial Enterprise Key Laboratory of High Reliable Electric Power Distribution Technology, Fuzhou
350007, China;3.School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract; The capacity difference among energy storage cells connected in series will reduce the effective capacity

of the whole energy storage system. The active equalization circuit based on switched-capacitor can effectively cope

with capacity difference. However, the equalization speed of conventional switched-capacitor equalization circuit is

slow, while the series-parallel switched-capacitor equalization circuit requires too much switching devices. In order

to solve this problem, a novel equalization circuit combining switched-capacitor and switched-inductor is proposed,

and the operational modes of switched-capacitor and switched-inductor are analyzed in detail. Finally, the prototype

and experimental platform of the proposed equalization circuit is developed to verify the feasibility, and also shows

that its equalization speed is faster compared with the conventional switched-capacitor equalization circuit.

Key words: energy storage system; active equalization; switched-capacitor; switched-inductor



