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Analysis on underground water pipes multi-point leakage location method
based on distributed optical fiber
ZHANG Zhiwang', WANG Qiang’, GU Xiaohong', ZHAO Ya’, WU Linlin*, ZHU Kai’

(1. College of Mechanical and Electrical Engineering,China Jiliang University, Hangzhou 310018, China;
2. College of Quality and Safety Engineering,China Jiliang University, Hangzhou 310018, China)

Abstract: Based on the principle of Raman scattering temperature measurement, a distributed optical fiber
system was built to carry out the simulated leakage points location experiment of UPVC (unplasticized
polyvinyl chloride) and cast-iron water pipes. Firstly, the original Anti-Stokes optical signal was filtered and
smoothed. Then, the temperature measurement signal was classified and analyzed by using correlation
coefficient method to identify whether the leakage occured in water pipes. Finally, the leakage points location
in UVPC and cast-iron water pipes was identified by selective threshold method. The experimental results
show that the distributed fiber optic system works stably and can accurately identify the leakage points of water
pipes. The selective average threshold method can accurately locate the leakage points of 200 m underground
water pipes and the location error ranges from 0.25 m to 0.65 m.

Key words: distributed optical fiber temperature measurement; leakage detection; correlation coefficient
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Fig. 1 Leakage detection optical signal of underground
water pipes
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Fig. 2 Simulation of two kinds of underground pipelines detection system
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Fig. 3 Leakage detection signal of underground water pipes
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