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Abstract: In order to reduce the impact of sensor faults in battery management system(BMS) on the performance of electric ve-
hicles, a fault diagnosis method using the likelihood ratio detection theory was designed. Firstly, establish the equivalent circuit
model of the battery and conduct parameter identification. Use the extended kalman filter (EKF) algorithm to estimate the state of
the established battery model. Then, the terminal voltage residual of the battery is calculated based on estimated states. Next, the re-
sidual data is processed using the likelihood ratio detection method to diagnose the faults of the battery sensor. Finally, the validity
and adaptability of the algorithm are verified using experimental data. The results show that, this method can detect two types of sen-
sor faults in a timely. For the given test conditions, when there is a voltage fault, the diagnosis time is within 20 seconds based on the
terminal voltage residual, and it is within 100 seconds based on the SOC residual. When there is a current fault, the diagnosis time is
within 20 seconds based on the terminal voltage residual, and the diagnosis time based on the state of charge(SOC) residual is within
400 seconds. While under the same test conditions, the diagnostic times using cumulative sum(CUSUM) method are within 20s,
over 445s, over 150s and over 1000s respectively. This method can significantly shorten the diagnostic time. Meanwhile, this
method can detect minor faults of the sensor. Fault detection can still be achieved when the voltage fault signal is 1% of the normal
voltage value. In addition, when multiple faults occur sensors, this method can still achieve the fault detection goal.
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