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Improvmg Unidirectional Conductive Device- Eliminating
The Problem of Arcing in Rail Insulation Joints
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National standards stipulate that insulated joints are required
between depot and mainline tracks to achieve electrical isolation.
This creates a voltage difference on both sides of the insulated joint,
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which can be eliminated by installation of a unidirectional conductive
device at the access line of the stabling area and the depot.
Currently, the unidirectional conduction devices on Beijing MTR
Line 14 can only be triggered when the voltage difference on both
sides of the rail insulated joint is greater than 10V, and the
triggering method is relatively simple.

When train wheels pass through the rail insulated joint
instantaneously, the unidirectional conduction device cannot be
triggered in advance to eliminate the voltage difference. The
resulting arcing can cause rail damage and even affect personal
safety, equipment safety, and operations.
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Comparison of Trigger

The group began by conducting an in-depth study of the
unidirectional conductive device’s working principle to fully
understand the costs of external improvement. Following a
thorough analysis with various thinking tools, the group decided
to improve the device themselves.

We first remove the original pulse output box, intelligent arc
suppression control and remote communication device and
replace them with the advanced thyristor trigger. An infrared
sensor is also added to easily obtain the information of train
position ahead of time.

After hundreds of verifications through on-site inspections and
setting up an offline tooling test platform, the arcing problem of
the rail insulation joint is solved while preserving the original

voltage difference trigger.
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Wiring Diagram of the Improved Device’s Design Principle
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Devices Before and After
Improvement
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Comparison of improvement
effects
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Tangible Benefits

By renovating the unidirectional conductive device in-house,
Line 14 saved more than 800,000 yuan in renovation costs,
with a potential saving of nearly 2.06 million yuan if the
improvement is extended to all existing lines.

It significantly reduced the occurrence of arcing from
insulated joints, and lowered the damage rate of insulating
materials, thereby improving the reliability, safety and
effectiveness of the four devices installed at the entry and

exit section lines, and providing better protection to the rails.

Intangible Benefits

Based on the considerations of safety and cost, the team

members renovated existing equipment, combined
theoretical principles with on-site tests and analyzed
problems from multiple perspectives, thereby significantly
enhancing their professional skills and proficiency.

Shifting from passive monitoring to active control of the
equipment, the team members not only prevented potential
issues but also enhanced the equipment’s safety.

The team enhanced their collaboration skills and
accumulated valuable experience for future improvement
work through cycles of joint exploration, experimentation,

review.
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