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Development of The Wear Detection System for Contact Wire by Using Optical Fibers
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In the Tokaido-Shinkansen, the wear detection system for contact wire is used. This system detects wear by
small electric current through detecting cables within contact wire. But it is available only in midnight when
power supply to contact wire is cut off and no inductive noises are made. Therefore we are developing a new wear
detection system which is available all the time, even when trains are operated.

The new system uses optical time-domain reflectometry to detect in which location the wear of contact wire
reaches its limit, by passing pulsed light through fibers within contact wire.

Up to now, we developed a new type of contact wire with two optical fibers in it and a prototype of the wear

detector and confirm basic performance of the system.
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Fig.1l. Contact Wire Wear Detection System
Used in the Tokaido—Shinkansen
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Fig.2. Contact Wire(Optical Fibers Inserted)
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Fig. 3. Structure of Wear Detection System
for Contact Wire by using Optical Fibers

Fig.4. Prototype of the Wear Detector
(For field examination)

Tablel Specification of Wear Detector

Specification

Range of distance

20km or 40km

Distance measurement
precision

+ (5.0 X 10 X Measurement
Distance (m) + 1m)

Wave length

1.31£0.03 (zm)

Pulse length

100nS

Number of Times of

Leveling

212

Wear Detection Point
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Fig.5. Display when Wear Detected
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