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Application of Pipeline Leakage Detection Based on Distributed Fiber Optic Acoustic Sensing
Technology

XIAN Feng "
(Shanghai Chengiou Water <Group> Co. , Lid. , Shanghai 200082, China)

Abstract This paper introduced the working principle of distributed fiber optic acoustic sensing ( DAS) technology and its application
in pipeline leakage detection. The DAS system detected the acoustic information perceived along the fiber by the change of backward
Rayleigh scattering light in the fiber, and combined the optical time domain reflectometry technique to obtain the location of the external
disturbance event. Thus, by detecting and analyzing the backward scattered optical signal, the position and phase corresponding to the
external disturbance were extracted. In this paper, a set of experimental system was set up to test the reliability of DAS used in pipeline
leakage detection through experiments. The experiments showed that DAS technology could detect and identify different locations and
types of leakage events. In order to further improve the leakage detection effect, this paper designed an analytical method. Through data
preprocessing, feature extraction, event detection, leakage identification and classification, the precise identification and location of
leakage events were achieved, and the sensitivity and real-time performance in leakage detection were improved. This method combined
with the technical characteristics of DAS, can provide efficient and reliable leakage monitoring in long distances and large ranges.

Keywords distributed fiber optic acoustic sensing (DAS) leakage detection Rayleigh scattering spectrum analysis fiber optics
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