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Induced Voltage on Overhead Catenary Line in
Adjacent Tunnel of Rail Transit
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Abstract: Some rail transit systems in China adopt a power frequency single-phase AC system to improve the running speed
and transportation capacity of trains. When the traction power supply system fails, a one-sided power outage emergency repair
scheme may be adopted. If the induction voltage on the catenary is too high, it harms the maintenance personnel. In this study,
a simulation model of a subway tunnel was built based on the design data. The induced voltage on the overhead catenary line
is obtained when it is cut off for maintenance, and the other side of the line is in regular operation. The influences of the
traction current, distance between the tunnels, and other factors on the induced voltage were also determined. It was found that
the inductive voltage on the overhead catenary line exceeded the safety level when the single-ended grounding mode was
adopted. If the double-ended grounding mode is adopted, it will be reduced to below the safety limit. Based on the above
research results, this study proposes that when the subway unilateral power outage maintenance operation is adopted in the
AC power supply system, both ends of the maintenance interval must be grounded. The conclusion of this study can be used
as a reference for subway management departments to formulate safety measures.
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Figure 1 Position of each overhead catenary wire in tunnel
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Figure 2 Current-carrying components of catenary
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Figure 3 Simulation model of tunnel
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Figure 4 Electromagnetic induction simulation model

of traction network
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Figure 5 Structure of traction network outside the tunnel
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Table 1 Parameters of traction network
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Figure 6 Distribution of induced voltage for
single-ended grounding
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Figure 7 Actual voltage distribution of human body
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Figure 8 Distribution of induced voltage for
two-end grounding
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Figure 9 Actual contact voltage distribution
of the contact network
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Table 2 Contact line induced voltage at
different tunnel spacing
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Table 3 Relationship between induced voltage
and traction current
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Table 4 Relationship between traction current
and induced voltage in ground segment
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Figure 10 Variation of induced voltage with current
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Table 5 Proportion of inductive voltage between
tunnel segment and ground segment
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versus speed curve
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