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[ Abstract] In order to obtain more accurate estimation of state of charge (SOC) of lithium batteries, a modified SOC estimation
method based on extended Kalman filter (EKF) for high and low temperature environment is proposed. The second —order RC
equivalent circuit model is selected, and the algorithm model is established by combining open —circuit voltage method, time -
integration method and the improved extended Kalman filter method. At the same time, according to the difference of ohmic
resistance to temperature response, the deviation control quantity is introduced into the observation equation. Finally, the experiment
is based on the Matlab simulation platform. The results show that the improved algorithm effectively improves the estimation
accuracy of SOC, and the relative error is controlled below 3.12% , which is 1.44% lower than that of the original model.
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Fig. 1 Second-order RC equivalent circuit model
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Fig. 2 SOC-OCYV relationship curve
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Tab. 1 Parameter identification values
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Fig. 3 High and low temperature discharge curve
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Fig. 4 R, ratio relative to 25 °C environment
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Fig. 5 Test data and SOC curve of EKF ( without G(T))
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Fig. 6 Test data and SOC error curve of EKF ( without G(T) )
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Fig. 7 Test data and SOC curve of EKF (with G(T))
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