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Identification of Defects by Using Pattern Recognition Through Ultrasonic Inspectioh
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Abstract  Periodic inspection of nuclear power plants during their commercial operation
are conducted mainly on the welding parts of primary coolant pressure boundaries by using
non-destructive inspection techniques, particularly ultrasonic inspection. Generally, the sig-
nal information that is the inspection subject with the ultrasonic method is waveform data
of reflected echoes from the defective parts.

Based on this waveform data, inspectors judge whether defective parts exist or not by using
two sets of the data; locations of reflected waves and heights of reflected waves. Because
of this condition, the judgement of defects depends heavily on the capability of the inspec-
tors. Furthermore, most inspected parts are welded of stainless steel, which produces many
pseudo-echoes similar to defective echoes. This also adds to the burden on inspectors.
With the advances of computer technology, various methods have been developed for the
judgement of the aforementioned data. In this study, we will examine the judging capability
of an ultrasonic inspection systém that has learning capability and its possibility as a sup-
port tool for inspector’s efforts to find defective parts. We examined the learning capability
of the ultrasonic inspection system that recognizes the patterns of profiles in time domain
and frequency domain by applying statistical method to a standard test piece. As a result,
we found that it is possible to discern the configurations, which backed up the effectiveness
of this system.

Keywords ultrasonic inspections, defect inspections, expert system, learning, cluster analisys,

defect identification, pattern recognition
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