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Design of Charging and Discharging System for Lithium Battery Pack
Based on Bidirectional Buck-Boost Converter

YANG Songlin, YANG Xueliang, XU Heyang, DENG Huihui, HONG Yingping
(School of Instrument and Electronics, North University of China, Taiyuan 030051, China)

Abstract; Currently, lithium battery packs are widely used in electric vehicles, portable electronic devices, and renew-
able energy systems, which have the shortages of overcharging and over-discharging during usage. To solve theissues, this
paper studies bidirectional Buck-Boost converters, analyzes the working principles of these converters and the charge-dis-
charge characteristics of lithium battery packs, designs a constant current and constant voltage charging control strategy u-
sing voltage and current dual closed-loop control scheme, summarizes key parameters for the lithium battery charge-discharge

system, constructs a prototype of the system. and performs constant voltage and constant current charge-discharge testing,

achieving the accuracy by 1% in voltage and current control,

which verifies the correctness and effectiveness of the designed

system, improves the performance and lifespan of lithium battery packs during usage, and has a significant reference value for

practical engineering applications.

Keywords: bidirectional Buck-Boost converter; lithium battery; charge and discharge management system; voltage and

current dual closed-loop control; constant voltage and constant current charging
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