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Evaluation of Rail Leakage Current and Potential in DC Railway

geyt . Pugr . YFY . PBN
Moonseob Han - Ho-Sung Jung - Ju-Rak Kim - Gyung-Suk Kil

Abstract DC feeding system is mainly floating but rail potential and leakage current are due to long parallelism
between rails and ground, namely rail resistance and rail to ground conductance. Rail potential causes electric shock
to human and rail leakage current causes electrolytic corrosion to nearby the buried metals. Therefore the design
technologies to reduce, protect and monitor these effects are important in recent DC feeding system. Rail potential
and leakage current are analysed based on propagation theory that is utilized. Monitoring and controlling rail leakage
current is proposed in order to maintain rail resistance and rail to ground conductance.
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Fig. 1. Floating System
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Fig. 2. Non-floating System
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Fig. 3. Fourth Rail
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Fig. 6. Rail Leakage Current and Potential in Floating
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Fig. 7. Rail Leakage Current and Potential in Non-floating
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Fig. 8. Rail Potential vs. Rail Resistance (Constant Rail to Ground
Conductance)
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Fig. 9. Rail Leakage Current vs. Rail Resistance (Constant Rail to
Ground Conductance)
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Fig. 10. Rail Leakage Current and Potential vs. Return Current
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Fig. 11. Rail Leakage Current and Potential vs. Distance between
Substations
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Fig. 12. Rail Potential vs. Rail to Ground Conductance and
Distance between Substations
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Fig. 13. Rail Leakage Current vs. Rail Resistance and Distance
between Substations
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Fig. 14. Rail Leakage Current vs. Rail Resistance and Rail to
Ground Conductance
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Fig. 15. relation between leakage current and rail resistance
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