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Comparison of Return current by the Earth type in the Electrical railway system
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(LEE Gil-lo, KIM Yong-Kyu, BAEK Jong-Hyun, RYU Chang-Keun)

Abstract - In electrical railway system, power supplied to electrical locomotive by catenary is returned to sub-station
on track. The current returned to sub-station on track is return current, which is an essential factor for the safety of
the wayside electrical equipment and maintenance staff. Therefore, earth system acts an important role to protect
wayside electrical equipment and maintenance staff against return current. In general, individual earth system protects
partially the electrical railway system, but common earth system does the whole electrical railway system and
minimizes the flow of return current. In this paper, we are compared the effect of return current according to earth
type by actual measurement in existing electrical railway system. The measurement was conducted at Shinchungju
sub-station in high speed trains, and Guro sub-station, which is electrified section in classical line.
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Fig 1. Voltage difference between transmission and
reception terminal
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Fig 2. The circuit diagram of the traction return current
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Fig 3 Measurerment value of retumn current on individual earth
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Fig 5 Measurement value of retumn current on common earth
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