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Research on Full Lifecycle Technical Integration of Urban Rail Transit Vehicle Projects Based
on Systems Engineering Approach

Li Keli
Beijing Rail Transit Technology and Equipment Group Co., Ltd., China Beijing 100071

Abstract: With the acceleration of China's urbanization process and the continuous expansion of the rail transit network,
urban rail transit vehicle projects exhibit characteristics such as high technical complexity, involvement of multiple disciplines,
and a long full lifecycle. The traditional decentralized technical management model can no longer meet the requirements
for high-quality project development. Based on the core principles of system engineering, including integrity, hierarchy, and
dynamics, this paper defines the stage divisions and the core connotation of technical integration throughout the full lifecycle
of urban rail transit vehicle projects, analyzes the current pain points and bottlenecks in technical integration, and constructs a
full-lifecycle technical integration system based on system engineering methods. This system covers the technical integration
implementation paths for five stages: requirement analysis, design and development, production and manufacturing, operation
and maintenance, and retirement and recycling. The feasibility and effectiveness of the system are verified through practical
case studies. Finally, optimization strategies are proposed to provide theoretical support and practical reference for the
standardized and efficient implementation of full-lifecycle technical integration in urban rail transit vehicle projects.

Keywords: System engineering; Urban rail transit vehicles; Full lifecycle; Technical integration
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