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Abstract

The popularization of new energy locomotives is driving a systematic transformation in the operation mode of railway locomotives.
The technical features of new types of locomotives such as pure electric and hydrogen fuel cell ones require that the operation
management, maintenance and repair, and dispatching command systems transform towards refinement and intelligence. By
establishing technical systems such as energy management, intelligent control, data analysis and safety monitoring, energy efficiency
optimization and innovation in operation and maintenance models can be achieved. At present, we are confronted with challenges
such as technology integration and cost control, and it is necessary to promote sustainable development through full life cycle
management. This transformation will bring about a fundamental shift in the railway locomotive system from experience-driven to
data-driven.
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