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Table 1 Description of sudden failure of lithium battery
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Table 2 Experimental lithium battery parameters
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Fig.4 Diagnosis of contact fault by correlation coefficient

method based on dichotomy theory
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Fig.6 Correlation coefficients when the time window size is 200
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Table 3 Accuracy of classification algorithm
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Sudden Fault Diagnosis of Lithium Battery Pack Based on Double Fault Interval
Location and Random Forest Algorithm

Shen Xiaowei, Lun Shuxian, Ren Dong
Bohai University, Jinzhou 121013, China

Abstract: Sudden faults of lithium batteries often cause great harm in a short period of time, restricting their further
development. Therefore, this paper investigates sudden faults and proposes a complete framework for diagnosing
sudden faults in lithium battery packs. First, the voltage data sequence is decomposed using empirical modal
decomposition, and the subsequence is constructed into a new data sequence and imported into the binary fault
interval localization model, and the correlation coefficient of dichotomous ideas and the correlation coefficient based
on the time window are used to diagnose the fault interval of the sudden fault. Then, the fault features are extracted
using kernel principal component analysis. Finally, the faults are trained and classified using the random forest
algorithm and compared with the remaining methods. In addition, a fault injection platform is established to physically
trigger external short circuit faults and contact faults on a series-connected four-cell battery pack. The experimental
results show that the method is accurate and reliable for the diagnosis of sudden faults.

Key Words: lithium battery; sudden fault diagnosis; double fault interval location; data extraction; random forest
algorithm

Received: 2023-12-25; Revised: 2024-04-23; Accepted: 2024-05-22
Foundation item: National Natural Science Foundation of China(61773074); Key Project of Education Department of Liaoning
(LIKZZ20220118)



