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State of Health estimation based on Secondary Li-1on
battery Electrochemical Modeling and Electrical experiment
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Abstract

This paper deals with a method for estimating the battery state-of-health(SOH) through electrical experiments and
electrochemical modeling of lithium-ion secondary battery. In order to confirm the actual battery SOH through the
battery electrical aging experiment, the current integration method was used. The SOH is estimated using the internal
resistance value derived from the electrical experiment. Also, in electrochemical modeling, the SOH is estimated through
the change of the SEI layer with the increase of the number of cycles. The new SOH is derived by applying weighting
factor to the three methods of estimating SOH, including the actual battery SOH.
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Fig. 1. Electrical experiment set configuration for single cell.
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Fig. 2. Current and voltage profile of electrical experiment
for single cell.
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Fig. 3. Discharge capacity based SOH of electrical

experiment for single cell.
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Fig. 5. Internal resistance after applying moving time
window and least square method.

I8 5. Moving Time Window % Z2XZEHE M2 F

HEXE gt

& AgaAT. AN AT A D AR =
2ads ol T AGET Fue WFA
& gol AoAFRE A8 A9} YL a9
5 7ok

g A3ts AEsto] wiE e WFA 7]uke]
SOHE FA3d. #gele T4 3 ¥ sl7t
Z7hetaA Wets U AE SOH @) 54e
a9 63 2t

SoH[%] EOL
100

0 Time
Rﬂhmic[Q]
Ry ? ROh:Ric=2Rﬂ" for EOL

Time

Fig. 6. Internal resistance and SOH along cycle increase.
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Fig. 7. SOH estimation result based on SEI Layer.
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Table 1. Coefficient for new SOH estimation equation.
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Fig. 8. SOH result for the new SOH.
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Fig. 9. Comparison between the new SOH value and the
original SOH value.
O3 9. MZ2 SOH A&t 241t 7| & SOH el gl

7hE A2, A71A AF Ao A
714k SOH 7 %+3} SEI Layer 7|4t
SOH —irxé #hol A= g o]+ #HHH A gl
SOH ity ™ 7k 21718V 8) AR 71N} SOHp e
Ao oxtE: Fourb SOHE 437 A%
ojth. el tigh 2L th5

A= \/(SOH(}zp(wlty - SOHEleafm(hem)Z <+ 100 (10)

FA 0 WA A AFAN B S0Hy,,
2 AN A3}, 19 83 2k 19 8ol A AofAl
A3E H2AFYS AHgstel 1Y 95k 2ol Fy
)

3.3. Al 7}#A] SOH A ke Hla

2 =wolA s d7A A Ay =53t
FAAE 7I9ke] #lH s SOH #, MapleSim
ol FH3 A7)zt wdle 2 SEI Layers &

— SOHcpacity

99.5 T SOHgiectrochem H
Smooth new SOH

98-

SOH(%)
=

o7

95 L L L L L
o 05 1 15 2 25 3

Time(s) *10°

Fig. 10. Comparison of the three SOH estimation method.
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Table 2. Average of error for SOH estimation methods.
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