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Abstract: As a traditional algorithm for estimating the state of charge (SOC) of lithium battery in nonlinear systems,

ampere-hour integral method requires high initial value accuracy and produces large cumulative error. In view of these

problems, this paper proposes an SOC estimation method based on Extended Kalman Filter (EKF). By establishing a

reasonable battery model, MATLAB (Matrix & Laboratory) simulation under constant current conditions shows that the

average error of ampere-hour integral method is 2.7%, and the average error of EKF algorithm is reduced to 0.97% without

initial error and 1.3% with initial error. Finally, through the simulation of ADVISOR 2002 software, it is verified that under

two dynamic current conditions, the average error of SOC estimation based on EKF is 1.06% and 1.13% respectively, which

meets the requirements of SOC estimation accuracy.
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Fig.1 Experimental results of ampere—hour integral method
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Fig.3 Implementation steps of EKF algorithm

xhat (3, 1, 1)=[0.9;0]; SRR AR

PO=eye (n) ;

P(:,:,1)=P0; SR A T

xhat (3, 1, k) =Axxhat (:, 1, k-1)+B*I; SR A Bt Y
P1(:, 1, k)=A%P(:, 1, k-1) %A’ +q; %53y %2 A ]

TEE 2 T
ghat (3, 1, k)=2. 716% xhat(l, :,k). 5-8.676% xhat(l, :,k). 4;
+10. 58% xhat (1, :, k). 3-5.337* xhat(1,:,k). 2;
+1.5% xhat (1, :,k)+3.413; % 0CV-SOC X %
C(1,1,k)=5%2. 716% xhat(l, :,k). 4-4%8.676% xhat(l,:,k). 3;
+3%10. 58 xhat (1, :, k). 2-2%5. 337* xhat (1, :,k);
+1.5;
c(1,2,k=-1;
z(k)=C(:, 1, k)* x(:, 1, k) +D*I+v;
zhat (k)=C(:, 1, k) * x(:, 1, k) +D*I;
P2(:, 5, K)=PL1(:, :, W) * C(:, k)
K(:, 1, k)=P2(:, :, k) *¥inv (C(:, :, K)*P2(:, 1, k) +1) ; SRR E KRS
xhat (3, 1, k)= xhat (:, 1, K)+K(:, 1, ) *(z (k)= (C(:, :, k) *xhat (:, 1, k))) ;
P(:, 5, k)=P1(:, 5, ) K(:, 2, K)#P2(:, 1, k) ; SEI AN TR ZE AR AN
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Fig.4 Key code of EKF algorithm
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Fig.6 Simulation results of SOC estimation under
condition 2
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Fig.7 Flow chart of EKF algorithm under dynamic
current condition
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Tab.1 Main specifications of GM—EV1 cars

GM-EV1¥4: ks
EHR 4309 mm x 1766 mm x 1281 mm
i 2512 mm
T e 128 km/h
H Tt ZH 7 i 100 Ah
PR R 344 V
FL L 2 519 kg
B 1455 kg

BEBERTEREES . EIL. ERS5HEI, Bk
WERACWER, ME-HIR, #ilEHADVISOR2002\
data\energy_storage\ESS_LI7_rc_temp.m>{f 7] Ak B AT
BRI IS

ess_soc=[00.10.20.30.40.50.60.70.8 0.9 1] % SOCEUE
ess_ocv=[3.439 3.518 3.585 3.615 3.645 3.7 3.783 3.874 3.974 4.077 4.199;
3.439 3.518 3.585 3.615 3.645 3.7 3.783 3.874 3.974 4.077 4.199;
3.439 3.518 3.585 3.615 3.645 3.7 3.783 3.874 3.974 4.077 4.199]
%HOCV-SOCHIZASEIRISSOCIIRAIFFRERBE (V)
YFEITIEL
WHEBELEEEE (V)
%FEERELLRBE (V)
%ETFRIAIER (kg)

B8 WAk F . m XA

ess_module_num=96;
ess_min_volts=2.75;
ess_max_volts=4.2;
ess_module_mass=5.2;

Fig.8 .m file of battery module settings
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working condition)
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