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A Study on the Standard for Installation of LTI in the Integrated
Grounding System for Reducing Rail Potential of AC Electric Railway
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Abstract The aim of this study was to analyze the standards for installing cross-connection lines in the
integrated grounding system of AC electric railways in South Korea and to suggest alternatives.
Unlike general electricity supply devices, in an electric railway, several kiloamps of operating current
flow through the tracks, so direct contact with the human body should be avoided. When a
line-to-ground fault or a short circuit occurs, a fault current flows to the track or the ground, causing
a potential difference inside and around the electrical equipment, which is a risk for human safety or
insulation of the equipment. To prepare for these risks, the AC electric railway uses an integrated
grounding method. The amount of rail potential change according to the LTI (Liaison Transversale
Integrate) interval in the integrated grounding method shall be analyzed and verified as conforming to
KSC IEC62128-1 standard.
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Fig. 2. Equivalent-T Circuit Model for Catenary
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Table 1. The Location of the Conductors

Open Track
Conductors Xlm] Ylm]
Rail -3.22 0.6
Rail -1.78 0.6
Contact wire -2.15 5.8
Messenger wire -2.15 6.76
Fedder -3.75 8.062
Protect wire -5.15 6.1
Protect wire
GV80 -6.15 0
Buried earth cable -6.15 -0.75
Rail 1.78 0.6
Rail 3.22 0.6
Contact wire 2.15 5.8
Messenger wire 2.15 6.76
Feeder 3.75 8.062
Protective wire 5.15 6.1
Ground conductor 0.15 0
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Table 2. Simulation Results Casel
Ground
Resistance
Rate! 2000 + m|5000 « m| 10000 * | Pass /
m fail
LTI interval
1.5km Shunt 311V 432V 557V pass
Resistance
3km 50 550V | 6lov | 708V fail
1.5km Shunt | G40V | 816V | 1004V fail
Resistance
3km 20 1047V | 1067V | 1145V | fail
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Table 3. Simulation Results Case2

Ground Resistance
Rate
2000 *m|5000 * m| 10009 pass /
m fail
LTI interval
1.5km Shunt | 283V | 312v | 371v pass
Resistance
3km 50 464V 475V 501V pass
1.5km Shunt 514V | 671V | 848V fail
Resistance
3km 20 844V 861V 976V fail

Table 4. KS C IEC 62128-1 Maximum Allowable
Contact Voltage for Train under Short Time

Conditions
t [s] v M
0.02 940
0.05 935
0.1 842
0.2 670
0.3 497
0.4 305
0.5 225
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