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Stray current

In DC power systems, such as rail vehicles and subway systems, traction current
flows through contact lines. Basically, the traction current of vehicles flows back to
the power station through the rail track for reverse current, and some of the return
current flows into the reinforced structure, flows to the ground. There is a high
probability of rail potential and stray current, which inevitably leads to the damage of
underground structures and the evacuation of third parties, shortening the service life
of rail guidance and grounding system equipment.

In this thesis, a feasible installation method for reducing the rail potential and
stray current is studied. The return conductor is installed in parallel with the rail track,
and the cable with a resistance less than the rail resistance is selected. According to
this method, the path with the least resistance is selected for the return current, and
the negative resistance converter traction power system with a zero-circuit resistance
loop is adopted to reduce the return path of the rail current. The system is built by
installing additional electronic equipment in the traditional traction power system.
Without modifying the structure of a railway, track, or tunnel, it is realized by using a
MATLAB program and an MRT purple line (North) power line model under constant
speed and driving conditions.

The results show that the rail potential and stray current can actually be
reduced by installing a return conduction system and a negative resistance converter
traction power system. Taking different models as examples, compared with the
traditional traction power system without auxiliary equipment, the percentage

reduction of rail potential and stray current is in the range of 0.11 - 43.73%.
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