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Development and Implementation of Accurate SOC Estimation
System for Lithium-ion Batteries

LEILIN"' NAOKI KAWARABAYASHI'! MASAHIRO FUKUI'

In this paper, we propose SOC (State of Charge) estimation system for Lithium-ion battery using the Extended Kalman filter. The
proposed algorithm estimates the SOC using OCV-SOC Curve, internal impedance, and the external current and voltage of a
battery. The state function is represented with discrete numeric formulas, and those models are written simple polynomial
formulas to make the function on a micro-computer. The algorithm provides a noise tuning method using test discharge

experiments. As the result, the system estimates accurate SOC. The system is implemented on a micro-controller.
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Table 1 Specification of the battery for experimentation.
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Figure 1 ~ Equivalent Circuit Model of the Li-ion Battery.
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Figure2  SOC-OCV Curve.
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Figure 3  Fitting Error of OCV — SOC Function.
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Figure4  SOC-OCV Curve and Fitting Result.
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Figure 5 Extended kalman filter flowchart.
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Figure 6  Current waveforms of the test discharge experiment,

(a) pattern 1, and (b) pattern 2.
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Enlarged view of Fig.7.

52 EETRE

ZODT A MRE =N T D A RERE O KRR
BT, A RAREZT0=10"5, 1,=0.2 & w,=0.0002 ,
U=0.02. [X9LX10IL/ A AREIZ & DR ZRT. X9
DI RFBZEIT2%, — 7T, K0DIK KFEZEIT4% TH > 7.
ZOREILERNICHSERBETHDL E VR D EHIT,
AT N T) RN FEREIImbed~ A = S ER L, Bi{EET
Bl AT NLITY XD THHEZAD [~wAf a3
I HEIC TR CTHDH I EDHRTE .

2014 Information Processing Society of Japan

Vol.2014-SLDM-166 No.13
2014/5/29

5 Error of the SOC estimation and true value
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Figure 9 Result of w,=1073, v,=0.2, for (a) pattern 1, and
(b) pattern 2.

Error of the SOGC estimation and true value
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Figure 11 Implementation example on mbed microcontroller
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