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Abstract: To determine the internal parameters of the power battery model under changing load and
working conditions, this work designs comprehensive experiments considering the battery capacity,
temperature, multiplier, hysteresis, self-discharge, and other factors into comprehensive consideration.
By analyzing the relationship between the terminal voltage of the power battery and factors such as
ohmic, electrochemical, and concentration polarizations; unbalanced potential; and the hysteresis
characteristics, the internal state variables of the power battery were determined and a dynamic
integrated equivalent-circuit model was proposed. Dynamic identification was performed using a
hybrid pulse-power characteristic method. The performance of the proposed model under varying
operating conditions was compared with those of the Rint model, the partnership for a new generation
of vehicle model, and the second-order RC model. The performance index was the Akaike information
criterion (AIC). The average error of the proposed model was 52.3% lower than that of the other
models. Moreover, the AIC and calculation values were moderate, implying that the proposed method

better balances accuracy and structural complexity than the comparison methods. This study will be

WS EHA: 2019-12-26; fERFEAAR: 2020-01-06. FE—EERBERA: HE®R (1985, T, A, HFCOTENE S
EemB: EXARES 61801407, 22l A RFI /¢ 1 H M55, E-mail: £jq5060912@126.com.

(KJ2019A0692), ERITTEEGRZIE (2018xj17zd, 2019XIYBO9) .



dab R A

FT LA T A BB BT ) 51 7 R 23 H 987

helpful in promoting the application of equivalent circuit models in practical engineering.

Key words: power battery; equivalent circuit model; hysteresis effect; Akaike information criterion
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