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Method for Locating Arc-events by Utilizing Transmission Loss of Plastic Optical Fiber
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Abstract

For an arc-flash protection system, the selection of arc-flash sensor in implementation is largely dependent on the cov-
erage area and the spatial resolution. Typically, a point sensor is used to accurately measure an arc event within a very nar-
row region; whereas, a loop or a line sensor can cover several electrical compartment at the same time, but with a poor

resolution. In this work, a novel scheme for an arc-flash sensor was developed by making use of the transmission loss of
plastic optical fibers (POFs) to cover a broad range with a high spatial resolution. By relating the amplitude ratio of the arc-
signals at the ends of the POF with the arc-location, arc events could be located with a resolution of ~5 cm within a spatial

range of 10 m, which has not been reported yet.
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Fig. 1. The experimental scheme for locating an arc-generation. The
separation d was kept to be 10 cm while the distance L was
varied from 1 m to 10 m. Ay (4,) is the measured signal
for an arc event at L at the left (right) end of the POF.
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Fig. 2. Measured signals of arc-flashes separated by 10 m. The time-

domain behaviors were not distinguished; on the other hand,
the amplitude could be resolved with respect to the distance

L.
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Fig. 3. Measurement results of arc-flashes generated at different L
from (a) the left and (b) the right end of the POF.
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Fig. 4. Peak amplitudes of the arc-signals as functions of L. The
filled squares (empty triangles) represent the peak values of
Ay (Ayig) and the solid lines are the best-fit exponential
curves of the data.
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Fig. 5. The spot for an arc-generation can be traced simply by mea-
suring A,.4/A,; With a spatial resolution AL of ~5 cm. The
test results (empty circles) show a good agreement with the
curve.
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Fig. 6. Peak amplitudes of the arc-signals for L > 10 m, where the
amplitude cannot be resolved with respect to the distance L.
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