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Analysis on detectable leakage ratio of liquid pipeline
by negative pressure wave method
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Abstract: The characteristics of pipeline such as length, diameter, operating conditions and the property of the transferred medium
have certain relations with the amplitude and propagation attenuation of the negative pressure wave induced by the leakage ol pipe-
line. Therelore, the pipeline characteristics determine the detectable leakage ratio by the negative pressure wave method for liquid
pipeline. On the basis of the Method of Characteristics (MOC) theory, the leakage occurrence mechanism of pipeline and the propa-
gation mechanism of the pressure wave along the pipeline were studied. The computational models were established for generating
the negative pressure wave induced by pipeline leakage and for calculating the propagation attenuation of the negative pressure wave
along the pipeline. The model for the wave propagation attenuation was validated by the operation data of the real oil pipeline. The
experimental results veriflied the accuracy of the model for calculating the attenuation of the negative pressure wave. The eflfects of
pipeline characteristics on the performance indexes of the negative pressure wave method such as the detectable leakage ratio were an-
alyzed. The computational model can provide some reference [or pipeline design and layout. The leak detection system based on nega-
tive pressure wave method can be correctly evaluated as well.
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Fig. 1 Grid of characteristic lines
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wave at leakage point
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Fig. 3 Changes of pressure at ends of pipeline for Case |
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Fig.4 Changes of pressure at ends of pipeline for Case [
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Table 1 Comparison between the measurements and calculations of pressure wave attenuation
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