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Cascaded equalization control of lithium batteries based on
variable discourse domain fuzzy PID algorithm

Wu Wenjin'  Wu Jing' Guo Haiting' Zha Shenlong' Su Jianhui*”’

(1. School of Electronic Engineering and Intelligent Manufacturing, Anqing Normal University, Anqing 246133, China;
2. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
3. Institute of Energy of Hefei Comprehensive National Science Center ( Anhui Energy Laboratory) , Hefei 230071, China)

Abstract: During the long-term use of lithium battery packs, there is a problem of inconsistent voltages among the series-connected
individual batteries. To solve this problem, a cascade bidirectional Cuk equalization circuit system based on variable domain fuzzy PID
control is proposed in this paper. In this system, a cascade bidirectional Cuk equalization circuit is employed to achieve equalization
between non-adjacent cells, and the variable domain fuzzy PID algorithm is exploited to enhance the voltage equalization speed. To verify
the feasibility and superiority of the system, simulation models of the traditional bidirectional Cuk equalization circuit and the cascaded
bidirectional Cuk equalization circuit were designed in MATLAB/Simulink. The comparison of simulation results under the control of the
fuzzy PID algorithm and the variable domain fuzzy PID algorithm reveals that the balancing time of the cascade bidirectional Cuk
balancing topology based on the variable domain fuzzy PID algorithm is decreased by 64. 29% compared with the traditional bidirectional
Cuk balancing topology without a control algorithm. The equalization time of the cascade bidirectional Cuk equalization topology without
a control algorithm is reduced by 50. 82%. The balancing time of the cascade bidirectional Cuk balancing topology based on the fuzzy
PID algorithm is reduced by 14.29%. According to the analysis of the simulation results, it is demonstrated that the cascade
bidirectional Cuk equalization circuit system based on fuzzy PID control in the variable theory domain can augment the voltage
equalization rate of the battery.
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