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Research Status and Key Technologies of Traction Power
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Abstract: China boasts the world’s longest electrified railway network. The traction power supply system, which
serves as the vital energy hub for these railways, plays a crucial role in ensuring their safety, stability, and cost-
effective performance. The current traction power supply system in China is contending with significant power quality
challenges, coupled with issues like restricted train speeds owing to the prevalent adoption of electrical phase splitting
technology. In response to the evolving needs of traction power supply systems, this paper comprehensively reviewed
the operational principles, current progress, challenges, and critical technologies of the established split-phase power
supply system as well as the emerging in-phase supply system, analyzed the accomplishments and limitations of extant
research, concluded the pinpointing crucial technologies that require refinement for the construction of a new generation of
traction power supply systems. Additionally, the paper charted potential directions for future studies, to offer a valuable
framework for academics in corresponding fields to pursue further comprehensive research.
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