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1) Arelationship between a voltage offset, which is generated by the change in R, caused by temperature. and the temperature

2) Alinear relationship between the voltage offset, from which the influence of R 4 is eliminated, and an aging state

3)  Arelationship between a linear coefficient under different temperatures and the temperature
AA Start
| BB Extract a salient characteristic peak of a standard sample
CC  Constant t charging under different and different aging states
[ DD Collect current, voltage and temperature data of bateries
i EE  Extract a characteristic peak
FF Solve an IC curve by using a polynomial smoothing method
l
|
l

|
|
! FRICHLE
| KK ) laa KK GG Calibrate a mechanism parameter of the standard sample
- - L & - HH  Online estimation
| AR /}Eﬂii% R I Collect current, actually measured voltage value and actually measured temperature data
| TR JJ Acquire the IC curve
] _ KK Actually measured temperature
1 r 12 o T LL  Exiract a salient characteristic peak voltage
Pl Efﬂ&?ﬂﬁé%&éig 1 pp | FREIRE FEMEXR l I MM Subtract, from an actually measured salient characteristic peak voltage, the voltage offset influenced by R
R, SARN 3 i B
o > | i | NN Acquire a linear relationship cosfficient at the current temperature
! MM NN 00 Solve an SCH according to a relationship function of the standard sample based on dual-embedded decoupling
Il | ATRRERANNE- 00 [ PP End
. | HEARRABAI R E MR MRSOH . Q@ No
[ I RR  Yes

(57) Abstract: Disclosed is a battery state of health estimation method based on a standard sample and dual-embedded decoupling.
The method comprises the steps of extracting a salient characteristic peak of a standard sample, calibrating a mechanism parameter of
the standard sample, performing online evaluation on the SOH of a battery to be tested, etc. The present invention has the following
beneficial effects: according to the present invention, a dual-coupling relationship of the influences of temperature and aging on a
characteristic peak voltage of an [C curve is elaborated on from the perspective of impedance characteristic mechanism analysis, and
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RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
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it is proposed that a voltage offset caused by a charge transfer resistor which is most sensitive to temperature is eliminated on the
basis of "a standard sample", thereby realizing first-layer decoupling; further, when it is set that an SEI film resistor influenced by
aging and temperature coupling accords with an aging linear relationship as a whole, a linear relationship coefficient is only related
to the temperature, so as to realize embedded decoupling; and by means of the present invention, the high-efficiency characteristic of
estimating a battery SOH on the basis of an [C curve characteristic is inherited, and from the perspective of mechanism analysis, the
problem of a low accuracy of solving, in a wide temperature range, a battery SOH on the basis of an IC curve is solved.
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EE/K B kSEI,T B8 bSEI,T g
268 -0.00231 0.22964 0.955
273 -0.00182 0.18077 0.984
278 -0.00134 0.13303 0.956
283 -9.25E-04 0.09193 0.970
288 -6.88E-04 0.06835 0.962
293 -5.90E-04 0.05852 0.937
298 -4 52E-04 0.04482 0.942
303 -3.89E-04 0.03866 0.960
308 -3.22E-04 0.03209 0.990
313 -3.01E-04 0.03007 0.999
318 -3.30E-04 0.03293 0.992
323 -2.91E-04 0.02909 0.999
328 -2.71E-04 0.0272 0.993
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AUSEI,cycle,T = Upeak - Ucz,T
6313.57
U, =3.444x10™ - exp( )+3.331
10
bSEI,T = _IOO'kSEJ,T =7.6246x107" ‘eXp(5218'66)+0.0179 (10)
SOH = AUSEI,cycle,T - bSEJ,T
-0.01b

KEANFHR AL N H) 1~ 3 5t SOH, flitt SOH 45 Rk 5 Fros. MR A LIA R
SOH W& KZEXRZEN 4.03 %, ffith SOH 7y 88 % 2 5 HIMM-F X R % 2.41 %, fhiit
SOH 5y 82 %) 3 5 I - I4EXRZEN 1.21 %, RPTHRITIER] LTI VG T (Y d i

SOH ffiito
#£ 5 AFEZALHEMAETT SOH

BEE WA SOH - i SOH .

/K (52 88 %) (52 82 %)

268 91.21 % 3.21 % 81.63% 0.37 %
273 89.10 % 1.10 % 80.39% -1.61 %
278 90.42 % 242 % 80.10% -1.90 %
283 90.77 % 2.77 % 82.01% 0.01 %
288 91.45 % 3.45 % 82.70% 0.70 %
293 91.64 % 3.64 % 81.20% -0.80 %
298 92.03 % 4.03 % 82.47% 0.47 %
303 91.29% 3.29 % 82.20% 0.20 %
308 90.30 % 230 % 83.28% 1.28 %
313 88.57 % 0.57 % 82.60% 0.60 %
318 87.32 % -0.68 % 78.50% -3.50 %
323 86.91 % -1.09 % 79.59% 2.41 %
328 85.20 % -2.80 % 80.06 % -1.94 %
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