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Defect Identification of Carbon Steel Testpieces by Using
Pattern Recognition Through Ultrasonic Inspection
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Abstract In-Service-Inspections (ISI) conducted as a part of the annual inspection of nuclear
power plants are primarily conducted by non-destructive inspections, particularly ultrasonic flaw
detection inspections, on welded portions at primary coolant pressure boundaries. Typically, the
signal data that is evaluated in ultrasonic flaw inspections consists of pulse-shape data that is reflected
as an echo from the defects. The presence of a defect is then determined by the inspector using two
types of data such as the location of the reflection source and the peak value of the reflected echo data.
The interpretation of this data is largely depending on the ability of the inspector. As the subjects on
which this inspection is applied are almost stainless steel welds, there are many false echoes that can
be easily confused with real defect echoes, thus placing a considerable burden on the inspector.
Various techniques have been developed for evaluating this data with computer progresses. In this
study, we used an ultrasonic flaw detection system equipped with a Al function to verify the ability to
locate and evaluate defects, and examined its potential for application as a support tool for defect
evaluation by inspectors. In this report as a second step, we verified profiles of ultrasonic flaw
detection waves in the realms of time and frequency by pattern recognition using natural defects (blow
holes, defective penetration and slag inclusion) of carbon steel testpieces in the verification of a
learning function that performs statistical processing. In addition, we also verified the effects of probe
specifications and probe location on the identification of artificial defects (slits, vertical holes and
horizontal holes) in standard testpieces.

As aresult, various topics were extracted pertaining to operation of the actual system in the reactor.

Keywords ultrasonic inspection, defect inspection, expert system, learning, defect identification, pattern

recognition
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