SR FEIEESS| SAStEUs| == H32R 15 (2024, 1)

SYZTHREEIE MEst 224 2| SOC £ 2|
o], WAL, o}8Al"
A g AT Egofshy,
el
@l
e-mail: yslee@kunsan.ackr’, gwings@naver.com’, ojlee@halight.cokr™

Efficient Battery SOC Estimation Algorithm Using
Extended Kalman Filter

Yon-Sik Lee’, Jae-Seok Baik®, Ok-Jae Lee"™
*School of Software, Kunsan National University,

“Halight Co.,
“Halight Co.

2

o}
o}

B =RoAE glFole HiEla]e] SOC(State Of Charge) 27| AR.0] A3e 3PS oJale] sgznkd

EI(EKF) S 283 383 SOC 4 daglas AR dibAql dFzaiie ARshe Wi

Z7] 0] 83 9ol QA7 TAslaL AR we} 2 @7t AR wde] ek o2’ Al
2L flste] 271 SOC F7gkell EKF e FAloll 28she darelas ARkt Akt darejse]
7 913 S Fste] ARE Wo] 71E SOC 4 Whirtt 4 oxpt sPdES Ekletirt

7| wiEg] Te]A]2~El(Battery Management System), 54 48] 574 (State Of Charge Estimation),

47D e (Extended Kalman Filter)

[, Introduction

SOCE HiElgle] Z3Vdels vehlie A=A 716 Ziste] 2=
< vielgle] S=te] vigR vERcE SOC F4< F3t] viEle
57 g LS odPdslal, ofE siEE] Alo] 2 Helel] 83t
T A1), wiElEe] D) 2] AslERktke) WelE B3l SOCE
ZF7J5= OCV(Open Circuit Voltage)H-S Z=4kd & o3}
872 QBle] 2ARE Sdo] Brlssict viElz|e] 7 kel viElE]
o] S g Wxo] offoirf= BRke HFE HEgh ko= SOCE
Tl RS o) 4 MR o) 71ssIRR, 27
ZZdo] AR HPole exprt wAskaL AlRte] Aol whef
22} s wo] SiH[12]. B mReike ZRe] 7 eyt
< ol &3k= AFHPe] olE A EX& 7Ike =, SOC 27|
Aro] AT S Sfslo] U el gl oaf E4k B
AE AR 43¥5k= EKF WH[34,51 BAldl 283k 74
2} sl Gl AR ART daeige] Bl e
2d5) 9 viee] geteleE T 283k, SimulinkE o]-8-3k
A3 AE Fstod AR Wge] B84 9 AEES 1A et

ll, Battery Modeling and Parameter Extraction

1. Battery modeling
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Fig. 1. RC equivalent circuit model

2. Parameter extraction
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lll, The Proposed Battery SOC Estimation
Algorithm
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Initialization

—{ Measurement of battery voltage & current |

‘ Induction of battery initial parameters ‘

‘Estimate V,, and create tables by applying EKF F

‘ Determining SOC based on SOC—V,, relationship table ‘

| Update the initial SOC of Coulomb Counting Method |

Final SOC estimation
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Fig. 2. Process flow of the proposed SOC estimation algorithm
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IV, Experiments and Evaluations
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Table 1. Battery characteristic parameter values

S0C ocv(V) Ri(Q) Rd(R) Cd(F)
100% 4115 0.027 0.017 2314
90% 4.074 0.026 0.017 4320
80% 3.975 0.027 0.024 2356
70% 3.894 0.027 0.031 1869
60% 3.816 0.027 0.033 1778
50% 3.701 0.026 0.020 1231
40% 3.632 0.027 0.020 2851
30% 3.576 0.027 0.026 3430
20% 3.505 0.027 0.024 2600
10% 3.402 0.028 0.021 3040
0% 3.254 0.029 0.070 5360
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Fig. 4, Comparison of CC, EKF, Real SOC, and proposed algorithm

V. Conclusions
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