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Fig. 1 Intelligent operation and maintenance platform architecture
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Fig. 8 Technical route of health management
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Fig. 12 Continuous optimization of maintenance plan
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Fig. 14 Un-wheeling repair and overhaul operations
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Research on an intelligent operation and maintenance platform solution
for long lifecycle maintenance of metro vehicles

LI Ming', CUI Tingqiong’, WANG Xizhe', GONG Na', ZHANG Yang’, NING Yao'

(1. CRRC Digital Intelligence Technology (Xiongan) Co., Ltd., Beijing 100089; China
2. CRRC Chongqing Co., Ltd., Chongqing 401121, China)

Abstract: China's urban rail transit industry has entered a new stage emphasizing on high-quality operation, driving significant
growth in the market size of urban rail operation and maintenance (O&M). Against this backdrop, industrial demand has increased for in-
telligent O&M to reduce main-line failure rates, shrink payrolls, increase efficiency, reduce costs and extend service life. This requires
the implementation of systematic solutions such as refined maintenance and cost optimization and control to ensure safety, cut costs, im-
prove quality, and enhance overall benefits. This paper presents a 4A architecture oriented to business, application, data and technology,
which was established from current advances in intelligent O&M and the application requirements of metro operators. Under this frame-
work, simplified and unified standards are proposed. The system unifies vehicle maintenance configurations down to the smallest mainte-
nance units and material codes and standardizes maintenance classes and systems, including daily and monthly inspections, un-wheeling
repairs and overhauls. Integrated into CRRC Industrial Software (Special Edition), the solution yields a CRRC unified intelligent O&M
platform that covers the entire lifecycle of urban rail vehicles. Relying on core capabilities such as intelligent perception, intelligent anal-
ysis, depot control, and intelligent cockpit, this platform implements a CRRC-specific O&M model supported by condition-driven equip-
ment maintenance and full-lifecycle O&M cost optimization. This model will be implemented and validated in CRRC's long-lifecycle
maintenance project, supporting continuous enhancement of O&M benefits through cost reduction and expense saving for urban rail tran-
sit operators. The study outcomes provide a reference for improving O&M quality and efficiency and for reducing costs of urban rail tran-
sit vehicles.

Keywords: metro vehicles; intelligent O&M; architecture design; full lifecycle; inspection and maintenance; cost reduction and

expense saving; urban rail transit
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