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The Research on the Intelligent Power Supply System for HXD1 Electric Locomotives

Jing Li' Lipeng Feng' Shanglin Sun’ Fanjun Zeng' Mingxia Shao'
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Abstract: The HXDI electric locomotive faces several technical bottlenecks during operation, including limited operational
flexibility in catenary-free sections, inadequate technology for moving within depots, energy waste in the dead-in-tow mode,
and the inability to ensure the comfort of the driver’s cab. To address these issues, this paper proposes a design scheme for
an intelligent power supply system. By adding a battery cabinet and a control power supply cabinet to the existing main
circuit, the system enables depot movement, independent air conditioning power supply, and self-generation in the dead-in-
tow mode. It has been verified that this system can significantly improve the operational efficiency and energy utilization rate
of the locomotive, enhance the driving environment, and reduce operational costs and carbon emissions. This provides strong
support for the intelligent and sustainable development of railway transportation.

Keywords: electric locomotive; intelligent power supply system; dead-in-tow; depot movement
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