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Battery sorting method for EMU based on increment capacity analysis
FAN Chaojie"?, TIAN Liang’, XIONG Kaizhou®, XI Zhen"?, PENG Yong"’, LIANG Xifeng'’

(1. School of Traffic and Transportation Engineering, Central South University, Changsha, Hunan 410075, China;
2. Key Laboratory of Traffic Safety on Track Ministry of Education, Central South University, Changsha, Hunan 410075, China;
3. Locomotive and Car Research Institute, China Academy of Railway Sciences Co., Ltd., Beijing 100081, China)

Abstract: The inconsistency of nickel-cadmium batteries in electric multiple units (EMUs) has a significant impact on train perfor-
mance. It not only hinders the accurate evaluation of the state of charge and fault diagnosis of the battery packs but also exacerbates the
uneven performance of the batteries. To achieve precise sorting of batteries, an EMU battery sorting method based on capacity increment
analysis is proposed. Firstly, the capacity increment analysis was performed to characterize the performance variation of the batteries dur-
ing charging processes. Secondly, the t-distributed stochastic neighbor embedding (t-SNE) algorithm was used to extract inconsistency
parameters from the capacity increment curves, aiming to retain critical information while reducing the number of features to optimize
model performance. Finally, the iterative self-organizing data analysis technique (ISODATA) algorithm was employed to cluster the in-
consistency parameters, enabling the sorting of battery dynamic performance. According to the test results, compared to traditional meth-
ods based on static parameters, this method more accurately identifies performance differences between batteries, significantly improving
the accuracy and reliability of battery sorting. This provides theoretical support and technical assistance for the management and optimi-
zation of EMU batteries.

Keywords: EMU; nickel-cadmium battery; dynamic sorting; capacity increment analysis; t-SNE; ISODATA
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