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System configuration for pipeline leakage detection
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The location of leaks can be determined to an accuracy of
several meters. For this location sensing application, a novel
configuration of a single-loop Sagnac interferometric acoustic
sensor has been developed and tested [1]. This configuration is
based on asymmetric desensitization of more than a half of the
loop to phase modulation. We present a theoretical
consideration of the performance  of the sensor and an
experimental verification test which demonstrates a high
sensitivity of the Sagnac interferometer developed. It is closed
to that of Michelson- or Mach-Zehnder-type interferometric fiber
sensor.  We obtained an accuracy of about 2 m in determining
the coordinate of the sound action along the fiber, 1 km in the
length. We have  determined the sensitivity and the frequency
response of a fiber coil acting as a local acoustic sensor in a
fiber distributed sensor configuration.
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