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Fault diagnosis of lithium-ion battery sensors for electric vehicles

XU Junxiong, FENG Fei, DENG Zhongwei
(School of Automotive Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: In order to reduce the impact of lithium-ion battery sensor faults on the safety and performance of
electric vehicles, an observer-based fault diagnosis scheme was presented to detect and isolate battery
sensor faults in this paper. The proposed scheme constructed two extended Kalman filter (EKF) observers
in combination with the coupling electro-thermal dynamic model of Li-ion battery to realize state
estimation. The difference between the estimated value and the sensor measured value generated the
residual. Then the residuals were evaluated by statistical cumulative sum (CUSUM) test that determined
the presence of the faults. According to the respond of two residuals, the fault diagnosis and isolation
(FDD of the current sensor, the voltage sensor and the surface temperature sensor could be realized. The
proposed scheme was tested to verify its effectiveness. The result shows that the proposed scheme can
diagnose and locate three kinds of lithium-ion battery cell sensor faults in time and accurately,
demonstrating excellent performance and easy implementation.
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Fig. 1 Second order equivalent circuit model
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Table 1 Two-state thermal model parameters
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Fig. 3 Parameters of equivalent circuit model
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Fig. 5 Observer-based sensors fault diagnosis and isolation strategy for lithium-ion battery
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Table 2 Residual evaluation results under different sensor faults
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Fig. 9 Diagnostic results for the current sensor fault
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Fig. 13 Diagnostic results for the surface temperature sensor fault
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Fig. 14 Comparison of residuals r; generated by model-based and observer-based methods
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