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Research on Dedicated Rail Return Current Schemes Based
on Contact Rail Power Supply Traction Systems
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Abstract: The urban rail transit projects in China have adopted overhead contact system power supply and dedicated rail return
current scheme to solve the problem of stray current leakage. However, there are currently no applications of dedicated rail
return under contact rail power supply systems in China. This article proposes four dedicated rail return current schemes based
on the contact rail power supply systems. It analyzes and evaluates these four schemes through quantitative and qualitative
methods, considering aspects such as equipment impact, vehicle current return, networked operation of lines, power supply
system protection, safety, and cost-effectiveness. It discusses the feasibility, advantages, and disadvantages of each scheme,
and ultimately recommends a dedicated rail return scheme based on the contact rail power supply system. Finally, it proposes
a recommended dedicated rail return scheme based on the contact rail power supply system, and summarizes the impact of
dedicated rail return on other disciplines.
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Figure 1 Schematic diagram of dedicated rail return
current scheme
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Figure 2 Schematic diagram of the position of the
collector shoes on the train bogie
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Figure 3 Schematic diagram of contact rail and dedicated
rail layout at the turnout
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Table 1 Statistical table of power loss verification results
for switch areas of different train groups in Scheme 1
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Figure 4 Scheme 1: schematic diagram of the conversion process
from dedicated rail return current to running rail return current
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Figure 5 Scheme 1: schematic of the conversion process from

running rail return current to dedicated rail return current
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Figure 6 Scheme 2: schematic diagram of the conversion process
from overhead contact system return current to running rail
return current
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Figure 7 Scheme 2: schematic diagram of the conversion
process from running rail return current to overhead contact
system return current
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Figure 8 Scheme 3: schematic diagram of the layout
of contact rail and dedicated rail at the turnout
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Table 2 Statistical table of power loss verification results
for switch areas of different train groups in Scheme 3
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Figure 9 Schematic diagram of insulation support
for dedicated rail side current collection
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Table 3 Comparison and analysis of four special rail schemes
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