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Abstract

With the continuous improvement of China’s railway network and the increase in operational speeds, the catenary, as a core power
supply facility, directly affects railway transportation safety through its operation and maintenance. The stable operation of the
catenary is a key prerequisite for smooth railway transportation, and work vehicles, as the core carriers for maintenance, have their
operational quality directly influencing maintenance effectiveness. In recent years, with the rapid development of China’s railway
industry, there have been higher requirements for the safety, efficiency, and economy of work vehicle operations. However, the
existing operational system has many pressing issues that need to be addressed, becoming a bottleneck for improving maintenance
standards. This paper focuses on the practical challenges in work vehicle operations, systematically reviews multidimensional core
problems, and proposes a series of targeted optimization strategies, aiming to provide theoretical and practical support for enhancing
the efficiency of work vehicle operations and strengthening the safety of railway transportation.
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