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Abstract: Safe power supply is essential to guarantee the operation of urban rail transit. In this paper, a comprehensive review
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is presented on safe power supply technologies including catenary voltage fluctuation, rail potential, and stray current mitigation.

Considering that the source of catenary voltage fluctuation is train regenerative braking energy, this study first summarizes the

research status of various regenerative braking energy utilization technologies. Then, it analyzes the generation mechanism of

rail potential and stray current. Furthermore, it reviews and discusses the research status of rail potential and stray current

mitigation technologies. On this basis, the key issues of safe power supply technology for urban rail transit are also pointed

out, which will provide a practical basis for industry application of future safe power supply technology.

Keywords: urban rail transit; DC traction power system; regenerative braking energy; rail potential; stray current
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Figure 1 Illustration of DC traction power supply system
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Figure 2 Illustration of train operation optimization scheme
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Figure 5 Rail potential generation mechanism
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