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Abstract: The accurate open-circuit voltage-state of charge (OCV-SOC) curve is a basis for ensuring the modeling
accuracy of lithium-ion battery. The OCV-SOC curves of LiFeO, battery obtained by a low-current OCV test cannot
describe the OCV characteristics at a non-testing point, while those obtained by an incremental OCV test are interfered
by the polarization effect. Therefore, based on the analysis of the characteristics of LiFeO, battery, a high-precision
OCV-SOC curve acquisition method for LiFeO, battery is proposed by combining the low-current OCV test and
incremental OCV test. This method takes the incremental discharge curve which is fitted in piecewise form as its
optimization object, designs constraints based on the low-current OCV test data and first-order RC equivalent circuit
model, and uses the differential evolution method to acquire the OCV-SOC optimization curve. Experimental results
show that the OCV-SOC optimization curve can accurately simulate the OCV characteristics of LiFeO, battery.
Compared with the OCV-SOC curve obtained by the low-current OCV test, the battery modeling and SOC estimation
based on the OCV-SOC optimization curve has a higher accuracy, with the model accuracy increasing by 41.8% and
SOC estimation accuracy increasing by 58.3%.
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Fig. 1 Polynomial fitting results of incremental

discharge curve
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Fig. 2 First-order RC equivalent circuit model
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Fig. 3 Results of experimental test
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Tab. 2 Values of correlation coefficients in Eq. (10)
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Fig. 4 Fitting results of incremental discharge curve
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Tab. 3 RMSE of incremental discharge curve fitting results
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Tab. 4 Parameter optimization result
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Tab. 5 Comparison of terminal voltage errors between

two models
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Tab. 6 Comparison of SOC estimation errors between

two models
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