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Research on Predictive Maintenance Solutions for
Subway Vehicle Door Systems Based on Predictive Health
Management (PHM) Technology

Jun Yang, Huaiyuan Chen
Nanjing Metro Operation Co., Ltd., Nanjing, Jiangsu

Abstract: Subway vehicle doors are critical components ensuring passenger safety and operational efficiency.
Traditional post-event maintenance and periodic preventive maintenance approaches often suffer from insufficient
or excessive repairs, failing to meet the demands of high-density urban rail transit operations. Predictive Health
Management (PHM) technology enables early identification of potential failures and precise maintenance scheduling
through the collection and analysis of operational data. This study focuses on subway door systems, identifies typical
failure modes and their causes, conducts multi-source operational data acquisition and feature extraction, develops
a machine learning-based fault prediction and remaining service life estimation model, and ultimately proposes a
tiered predictive maintenance framework tailored to subway operational environments.
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