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This paper presents an ultrasonic guided wave based inspection methodology for detecting gas accu-
mulation in the subject nuclear cooling pipe system to (1) perform in-situ measurement of the gas accu-
mulation in order to determine if regulatory action is needed, and (2) permit verification that the subject  
systems are in compliance with the regulatory requirements. This approach is highlighted by a novel  
sensing technique using ultrasonic guided waves to perform long range long term in-situ inspection in  
combination with an advanced cross time-frequency analysis technique for an intelligent processing of 
the sensory data. Keywords: embedded piezoelectric wafer sensors, ultrasonic wave, gas accumulation, 
cross time-frequency analysis, nuclear cooling pipe.
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