> sy 3 AL
F22% FHolll G R ¥ i Vol. 22 No. 6
2024 4E 11 A Journal of Power Supply Nov. 2024

DOI: 10.13234/j.issn.2095-2805.2024.6.234 PESES: TMIL XHERES: A

B TR SR IR FE MBI Y SE B g IR
FF AR TN 77 iR

BAAA, & &7, 2&EC, bRTY, ¥R
(1B R #f o AR A8 S d 8], E3% 3140005 2.8 M b ¥ A A FRAE), A
310008; 3.4 w A R P HRAE, A 310008; 4.3 KFRA TSR, M 310058;
5. B M A FAAR XX A IHARFTAENE, KX 430073)

WE . 415 B W4 w AR AR P AR ERIR, AHRANTLERERINK, AB4LE T Bk
%%&a%ﬁ@ﬁu%%ﬂﬁiﬁﬁ%ﬂ JRRAL B T w b A (d TR 6 & R AL b e FF e g
W, R 1 AR F R AR AR K TR R AR ERIERITHE LN LW 5 AR, AR
FFARME, NEEEUFEE TGV FREAA LA RO ER S, TR @ AR, s8R 7 F LM
REGRAEG Y, ik wifE ., BEF CikFE, A A LFP-LiFePO, 2= NMC-LiNiMnCoO, iX 2 #F4 & F & i3
BRI BATIRE, AL %5%ﬁﬂ% W, 5 RAREZ L 1.5%A R,

KR LA AEMEE; REMKBL; FRMAERITH; AR EEEE,; 2EF a8k

Prediction Method for Lithium Battery Cycle Life Based on
Fatigue Theory and Equivalent Cycle Number

QIAN Weijie', GAO Qiang’, WU Jingying’, YE Chengjin*, LUO Wenjun’

(1. Jiaxing Power Supply Company, State Grid Zhejiang Electric Power Co., Ltd, Jiaxing 314000, China; 2. State Grid
Zhejiang Electric Power Co., Ltd, Hangzhou 310008, China; 3. Zhejiang Electric Power Trading Center Co., Ltd, Hangzhou
310008, China; 4. College of Electrical Engineering, Zhejiang University, Hangzhou 310058, China; 5. Wuhan NARI Co., Ltd,
State Grid Electric Power Research Institute, Wuhan 430073, China)

Abstract: At present, the physical parameters of a lithium battery cycle life model are difficult to obtain, and the
parameter identification process needs a lot of experimental data and a long test time. In addition, it is difficult and
expensive to simulate the cycling effect of lithium-ion batteries. On this basis, in order to explore the electrical
stimulation of lithium-ion battery aging (due to cycling) and its effect on the battery capacity and internal resistance, a
novel cycle life model of lithium-ion battery is proposed. First, a simple physical equation is established based on the
fatigue theory and equivalent cycle counting. The parameter identification process is simple, requiring only a small
amount of data in the battery data table and a limited (or short) cycle test. The proposed model is general and can
represent the effects of common cycle life factors such as depth-of-discharge, temperature and C rate. Finally, two kinds
of lithium-ion batteries (i.e., LFP-LiFePO, and NMC-LiNiMnCoOQ,) are used to verify the model. The simulation
results are close to the actual situation, and the error is within 1.5% compared with the experimental results.
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