5 46 B4 11 T A 5 B N = 4 Vol. 46.No. 1
2025 42 H Journal of Hebei University of Science and Technology Feb. 2025

NEHS:1008-1542(2025)01-0021-09

R T AR A R T 00 4 1 A L St ) A8 A 5T
X HE, EFHE, LEME, KN, HZ W
(T b KFRIOEEZH A A RAERETHERNPLE T EEZR T, LKL 430068)

O OEATRIEE TR RAHH ARG, BT AR THM A E R RN 44 (fuzzy
adaptive model predictive control, FAMPC) 89 83 1L ¥ #7 2 %, & &, & 8t 49 buck-boost & %
Fe RO R R B R BT IE AN M LR, AR B W ) & & (state of charge, SOC) #934k &5 4F
AAEM TR A RN R A Y RS ATAT B R, AT FAMPC ¥4 7 %, A
BARFEREN E TN ZABANRE, £ T VAR S AL 9k & k42 5 A 6 oL
THATHAEFER, ZREAN. 5RAENEMIER ST EHL T RAZEEFFHETHHRERST
%y 24,5100 A2 W AR SOC #9438 A4t T3 M BT A3t — - & £ 34,4800, PRt A& LA A2 H
FoErapeta e e AR TN 42 b ke ek ARG S RIET B F R AT HIBIT,TAE
AL AR R I AT AR A

KB A A TR BB H] R ERT L AER

FESES . TMI12 X ERFRIZED : A DOI: 10. 7535/hbkd. 2025yx01003

Research on battery balancing based on fuzzy
model predictive control
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(Key Laboratory of Efficient Utilization and Storage Operation Control of Solar Energy in Hubei Province,
Hubei University of Technology, Wuhan, Hubei 430068, China)

Abstract: To improve the performance of lithium-ion battery pack balancing system, a modular balancing system based on
fuzzy adaptive model predictive control (FAMPC) was proposed. Firstly. a dual-layer balancing topology structure was
composed of an improved buck-boost circuit and a flyback transformer. Secondly, using the state of charge (SOC) at different
levels of battery remaining capacities as inputs for the fuzzy logic algorithm, the constraints on the balancing current were
adjusted. Then, based on FAMPC balancing control method, the duty cycle of the switching transistor was directly used as the
system input. Finally, simulation experiments were conducted without employing additional current control mechanisms to
change the battery pack state. The results show that compared with traditional fuzzy control methods, the proposed system

increase the balancing speed by approximately 24. 51 % under normal conditions and can further increase the balancing speed to
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34.48% under extreme conditions with low battery SOC. The proposed system combines the stability provided by fuzzy
algorithms with the rapid response of model predictive control algorithms, ensuring safer and more stable operation of the

battery pack, which can provide reference for the research of enhancing battery pack performance.

Keywords: energy storage technology; active balancing; model predictive control; fuzzy logic algorithm; self-adaption
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