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Abstract: Unreasonable grounding system can cause problems such as increased train axle potential and circular current, as
well as bearing erosion, deteriorating the electromagnetic environment of on-board electronic equipment, and thus pose a threat
to the safety of train operation. Therefore, it is necessary to design the train grounding system appropriately. First, uniform chain
circuit model is used to model the traction power supply system and dual current train grounding system. Secondly, through
traction and power supply calculations, the train current can be obtained. Taking train current as the excitation source, the
distribution of train axle voltage and circular current can be obtained. Take the currents of grounding resistors as a measure of the
vehicle circular current distribution. Finally, PSO algorithm is used to optimize the train grounding system. After the optimization,
the maximum circular current decreases by about 20%, and the maximum vehicle axle voltage declines slightly. The optimization of
the train grounding system in this article presents a guide for the design of the grounding system for dual-system trains, as
well as provides a reference for other trains.
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Figure 1 Dual-system traction power supply system
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Figure 2 Schematic diagram of train grounding system
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Figure 3 Equivalent circuit of traction power network
between two consecutive cross-sections
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Figure 4 Diagram of the train grounding system
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Figure 8 Simulation results of dual-system train
grounding system
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Figure 10 Optimized simulation results of dual-system train
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