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Research on FEKF Method for Abnormal State
Monitoring of Lithium—ion Battery

ZHU Hao,ZHANG Xiao®
(College of Mechanical and Vehicle Engineering, Hunan University , Changsha 410082, China )

Abstract:In order to ensure the using safety of lithium—ion batteries,an online battery condition monitoring
method based on the Fading Extended Kalman Filter (FEKF) was proposed. A first—order equivalent circuit model of
the lithium battery was established, the state parameters of the lithium battery were identified online using the recur—
sive least squares method, and the state equation was established; the optimal dissipative factor was then introduced to
construct the FEKF to obtain the terminal voltage residual , The terminal voltage residual sequence was used to con—
struct the diagnostic function of x? distribution,and the error detection rate and the abnormal threshold of state pa—
rameters were then calculated by using the function. The experimental results showed that the residuals error generat—
ed by FEKF can alert abnormal conditions earlier, which proved that FEKF method method can significantly improve
the accuracy of the x” test in terms of judging the abnormal internal abnormal state of lithium batteries.
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Fig.1 First-order equivalent circuit diagram
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Fig.2 Charge and discharge experiment platform
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Fig.6 Residual parameter D, at different times generated

by EKF at the end of the cooling process
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Fig.7 Residual parameter D, at different times generated

by FEKF at the end of the cooling process
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Fig.10 Condition monitoring results of residuals

generated by EKF when the data window width is 100
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Fig.11 Condition monitoring results of residuals

generated by FEKF when the data window width is 100
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