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The SOC estimation method of lithium ion battery used in electric vehicles under
aging condition
ZHAO Xiaowei, WANG Lin, LU Keweli
(Energy Storage System Department, Shanghai E-Propulsion Auto Technology Co., Ltd., Shanghai 201800, China)

Abstract: Extended Kalman filter (EKF) algorithm is often used to perform battery State-of-Charge (SOC)
estimation. This method is based on the equivalent circuit model, so model accuracy plays a key role for estimation
results. With the aging of the battery, the internal resistance increases, and the accuracy of the model decreases.
The influence of the battery aging on the SOC estimation accuracy is experimentally investigated, and a correction
method is proposed. The test results show that the SOC algorithm considering battery aging significantly improve

the prediction accuracy.
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Fig. 1 Bipolar internal resistance model
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Fig. 2 Laboratory equipment and test batteries
%1 DigatronfiMIN i Z S

Tab. 1 Digatron equipment parameters of battery tester
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Fig. 3 Parameter identification results of bipolar internal resistance model
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Fig. 4 Kalman filter algorithm flow chart
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Fig. 5 Current and voltage curves of recycling charging and

discharging for lithium batteries at 25 °C
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Fig. 7 Short time constant current test
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Fig. 9 Simulation results of batteries with different aging

8000

degrees
4 HRIE

AW 78 LSRR A6 P BELASE B 2k SO C R 74 Y 2
fifl, 588 T Wb B AL RR HEXF SOCH Tk B BE Y 52
Wi, it SRR A B, At B B A TR
Tl v Atk A BEL B K, i RC IR 5 il 0 0 1 5 e
W, AWM., fFRibAa FBIN, Lk
BRUR AT N BB IERT, ZE R AISOCTE iR
ZEIRF T 23.6%; IMifEIEJEHISOCH T iR % nl LA
PERIELLI% AN, KRR TG Tl .

Sk

(1] &iaE, sokT, &7EE, % RmshiTe e

T A AR AN RS (V] e T R



W) 4 P i Z AL AR & P R SOCHE 5Ty Ik W5

(2]

[4]

A, 2015, 34(12); 59-64.

LEI Zhiguo, ZHANG Chengning, LEI Xueguo, et
al. Research on thermal characteristics and thermal
model of EVs lithium-ion battery[J]. Advanced
Technology of Electrical Engineering and Energy,
2015, 34(12). 59-64.

FMEE, M6, ¥k, 4. & TBP-EKFRIARIHE
IV HRME B RZESOCKH MG TE [J]. BT HGE
A, 2016, 35(1). 30-35.

RONG Yajun, YANG wei, NIU Huan, et al.
Accurate estimation of SOC value of electric vehicle
battery based on EKF algorithm optimized by
BP neural network[J]. Advanced Technology of
Electrical Engineering and Energy, 2016, 35(1):
30-35.

Wifgs, oka4klk, SKES. JE T %ot Sage-Husafy [
T TCE R IR B DR OB B - i it SOCHE T [J].
B T HAREFTH A, 2015, 34(9). 22-28.

YANG Haixue, ZHANG Jiye, ZHANG Han.
States of charge estimation of lithium-ion battery
based on improved Sage-Husa adaptive unscented
Kalman filters[J]. Advanced Technology of Electrical
Engineering and Energy, 2015, 34(9). 22-28.
ek, k. BEHRES HRitbSOCH T TT ik
ek [J]. HJREEAR, 2013, 37(9). 1686-1689.
HUA Zhoufa, LI Jing. Summary of methods for
state of charge estimation of EV power batteries[J].

Chinese Journal of Power Sources, 2013, 37(9):

www.eage.com.cn

[5]

(7]

| EiBSH

Theoretical Analysis

1686-1689.

B, £AEF, FERT, F. BHREEBERSOC
EE AN U], Bl 5034k, 2010,
24(8). 769-774.

SHI Wei, JIANG Jiuchun, LI Suoyu, et al.
Research on SOC estimation for LiFePO, Li-ion
batteries[J]. Journal of Electronic Measurement and
Instrument, 2010, 24(8). 769-774.

ZER, AT, M. FHHRMbSOCHE R T ks
R[], BN, 2014, 51(4). 18-22.

JI Yinxu, DU Haijiang, SUN Hang. A survey of
state of charge estimation methods[J]. electrical
Measurement and Instrumentation, 2014, 51(4).
18-22.

Zhao X W, Cai Y S, Yang L, et al. State of
charge estimation based on a new dual-polarization-

resistance model for electric vehicles [J]. Energy,

2017, 135. 40-52.

1E&EN

BR/NEL (1984—) , 55, 1
+, TR, FZEHF TN A
SOXH:.

(ks H . 2018—06—22)EA

201948 - HMiEMH - w2 Hd | 19





