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Abstract 1 '7 9 8 5 8

This thesis describes pipeline leak monitoring systems using acoustic emission
(AE). Not only the relationships between progressive of leak and AE signals, but also
the leak localization using AE signals are studied. In the experiments, steel pipelines
which have diameter of 47 millimeters and 60 millimeters, length of 4 meters and 2
meters filled with air and water as fluid medium were examined respectively. The
simulation of AE artificial sources for burst type and continuous type were performed.
The burst signal mimics the crack initiation of the pipeline whilst the continuous signal
imitates the leakage of the flow after the damage occurred. The AE sensor with
resonance frequency of 100 kHz was used in order to capture the AE activities. The
acquired signals were in both raw and envelope forms. Then the conditioned signals
were processed and analyzed in both time-domain and frequency-domain.

The experiments show very promising results that the acoustic emission can be
used for leak detection and localization from steel pipelines. The AE rms can clearly
discriminate the pipeline operating conditions. With the leak pipeline, the AE rms yields
approximately 80 times greater than the normal pipeline condition. The AE envelope
can correctly identify the leakage position with the recognition rate of 96%.
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