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Abstract: In order to ensure personal safety, overvoltage protection devices (OVPD) are usually installed in stations and
depots of operating lines. However, the overvoltage generated during the reset of the rail potential limiting device may cause
the OVPD section II to act or even lock, resulting in the rail potential limiting device short circuiting the ground and rail,
becoming a path for stray current leakage. With the continuous increase of urban rail operation mileage, stray currents have
caused serious problems such as DC bias in the surrounding power system and corrosion damage to the urban pipeline network,
which have seriously threatened the safe operation of the power system and oil and gas system. This paper proposes a suppression
method for the overvoltage caused by the misoperation of the rail potential limiting device caused by abnormal rail potential,
which exacerbates the leakage of stray currents in urban rail transit. The method involves constructing a simulation model of
the overvoltage generated by the OVPD opening of the rail potential limiting device, constructing an arc experimental platform
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using N1250 contactors, and conducting grid mounted testing on actual lines. The results show that after using the overvoltage
suppression method proposed in this article, the peak operating overvoltage generated by the opening of the rail potential limiting
device is significantly reduced, reducing the possibility of OVPD misoperation and stray current leakage.

Keywords: rail transit; DC traction power supply system; overvoltage protection device (OVPD); rail potential; operational

overvoltage; suppression measures
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Figure 2 Overvoltage waveform of measured OVPD reset
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Figure 3 Arc current force model
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Figure 4 OVPD overvoltage suppression topology diagram
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Figure 5 Schematic diagram of current flow in each stage
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Figure 8 Input overvoltage suppression branch (simulation)
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Figure 10  Unput overvoltage suppression branch (experiment)
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