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Control Strategy for Traction Power Coordination and Energy Consumption Optimization of
Heavy-duty Locomotives
Fei Sun
Locomotive and Rolling Stock Branch of Guoneng Shuohuang Railway Company

[Abstract] Heavy—haul locomotives are key equipment in the railway freight system. Their power coordination
management and energy efficiency improvement strategies directly affect transportation efficiency and
environmental protection benefits. Based on the working principle and dynamic characteristics of the traction
system, this paper analyzes the power distribution algorithm and operation scheduling, the multi—locomotive
joint operation mechanism, power output regulation and stability guarantee technology, and discusses the
deployment of the integrated control system. Further innovative measures such as the optimization of interval
speed curves and coasting control, energy conservation through multi—engine power distribution, braking
energy conversion and storage, and an intelligent decision—making system based on big data have been proposed,
thus constructing a complete technical route for energy efficiency improvement. By organically integrating the
collaborative optimization of the power system with the precise control of energy consumption, an efficient,
reliable, energy—saving and environmentally friendly heavy—haul transportation solution has been created,
providing technical support and implementation paths for the modernization of railways.
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