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Abstract: Traditional energy storage systems typically include a charging/discharging converter and an equalizer,
which are independent of each other. To reduce system complexity and the number of components, a converter for
energy storage systems is proposed, which integrates an equalizer into a charge/discharge converter, and achieves
automatic voltage balancing between series-connected batteries without the need for voltage measurement circuits,
thereby reducing components and simplifying the system. There are two types of proposed converters: type A contains
only one active switch, one n-winding inductor and n diodes; type B replaces n diodes in type A with n active switches
to improve the efficiency of the circuit. The similarities and differences between type A and type B converter are comparable to
those between the asynchronous and the synchronous Buck converter, type B is mainly analyzed and developed a prototype.
The experimental results indicate that the proposed converter has good voltage balancing characteristics.
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Tab. 4 Comparison between the proposed integrated topology and traditional equalization technologies
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