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Numerical Analysis of the Interference of the Buried Pipeline
due to the Stray Current from the Parallel Electric Railway
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Graduate School of Railroad, Seoul National University of Technology, Seoul 139-743, Korea
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Abstract — The stray current interference problem could induce the corrosion of near-by structure and
rail itself. Many efforts has been concentrated on the reduction of the interference. In this work the influences
of separation distance, soil resistivity, pipe coating resistance, leak resistance of rail were studied using the
numerical analysis methods. These analysis could be used to estimate the sensitivity of each variables in
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the study of the mitigation method and their numerical analysis.
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Fig. 1. Schematic diagram of interference.
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Fig. 2. Current distribution along the rail.

Table 1. List of important variables in the calculation

model.
operation voltage | train resistance | wire resistance
1500 V 1Q 48.6 m(Vkm
rail resistance rail 'leakage soil resistivity
resistance
26 m{V/km 15.7 ohm/km 100 Q'm
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Fig. 3. Current density profile from the rail.
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Table 2. Pipeline characteristics.

diameter axial coatin
distance | and resistance resistan%e polarization
thickness
2
05m | 64mey | P 000
30m (in 100 Q'm
1cm km . (linear)
soil)
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Fig. 4. P/S potential profiles without stray current.
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Fig. 5. P/S potential profiles with stray current.
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Fig. 6. Current density profile at the surface of the pipe
with cathodic protection.
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Fig. 7. Current density profile at the surface of the pipe
without cathodic protection.
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Fig. 8. Change of peak current density with distance
between pipe and rail.

—-11-

5.0x10°
4.0x10°
3.0x10° A
2.0x10°

1.0x10°

Peak current density (A/m?)

0.0 4

1.0x10° T T T T T
0.1 1 10 100 1000 10000

Distance to rail (m)

Fig. 9. Change of peak current density with distance
between pipe and rail.
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Fig. 10. Influence of soil resistivity on the interference
intensity (linear scale).
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Fig. 11. Influence of soil resistivity on the interference
intensity (log scale).
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Fig. 12. Influence of coating failure ration on the coating
resistance.

1E-4

1

1E-5

Peak current density (A/m?)

1E-6

T T
10 100 1000

Coating Resistance (Ohm-m2)

Fig. 13. Influence of coating resistance on the interference
intensity.
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