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ABSTRACT: The work aims to explore a leak location method suitable for nuclear power containment based on the principle of
acoustic emission detection. Firstly, the acoustic propagation characteristics of the containment structure were studied. Sec-
ondly, based on time—frequency analysis, the acoustic signals generated by the containment leakage were filtered. Based on the
distributed sensor network, the time delay of different sensor signals was estimated with the cross-correlation coefficient curve.
Finally, the hyperbola method was used to locate the leakage source to obtain the location observation point, and the discrete

coefficient weighting was used to obtain the predicted leakage source location. The average wave velocity on the containment
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vessel was 3 026.2 m/s, and the frequency band of the leakage sound signal was mainly concentrated in the range of 15-80 kHz,

without obvious time-domain characteristics. This method was used to locate the leakage source on the simulated containment

vessel, the average location error was 4.31 cm. The difference in wave velocity between the circumferential and axial directions

of the containment vessel is not significant, and can be approximated as isotropic. The cross correlation time difference method

based on discrete coefficient weighting has good localization effect and meets the leakage localization requirements of the con-

tainment structure.

KEY WORDS: acoustic emission; containment; leakage; cross-correlation; discrete coefficient; location
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Fig.1 Typical leakage of penetration components
a) leakage of pressure resistant circular door;
b) leakage of cable penetration piece
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a) experimental layout; b) experimental scene map
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