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Fractional Model and State-of-Charge of Lithium Battery

LU Wei, XU Dan, YANG Qingxia, ZHOU Yang

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Focusing on the inaccuracy of state-of-charge estimation of lithium battery, the
electrochemical impedance spectroscopy of different state-of-charge stages of lithium battery is
analyzed, and a fractional impedance model and a fractional Kalman filter are then proposed
following the fractional modeling idea. The parameters of the model are identified in the hybrid
pulse power characteristic (HPPC) test, and the state-of-charge estimation of lithium battery is
accomplished by fractional Kalman filter. The result shows that the working voltage error is
below 0.05 V and the estimation of state-of-charge error is below £ 1%, thus the model is
accurate enough to describe the characteristic of lithium battery and the fractional Kalman filter
improves the accuracy of state-of-charge estimation of lithium battery.
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