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Development of an Ultrasonic Testing Technique to Inspect Corrosion on a Containment
Vessel Plates Embedded in Concrete of a Nuclear Power Plant (I11)
—Development of a Multi-Channel Prove Synthesis System—
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Abstract The purpose of this study is to develop of an ultrasonic technique for the testing of
structures such as nuclear containment vessel plates embedded in concrete to which direct access is
difficult.

We have already developed a shear horizontal (SH) wave transducer combined with three active
elements and confirmed that this transducer has excellent detectability for corrosion on a surface
and ability to propagate ultrasonic waves in a long distance.

A further improvement of testing technique with multi channel elements has been carried out.
We have developed a “Multi channel probe synthesis system” which uses 5 transducers with 5
elements excited by 5 channel pulser/receiver capable adjusting transmitting and receiving times
individually. By synthesis of the originating signals from 5 transducers with adjusting time of
receiving, we can get a high amplitude signal.

As a result, 3.9 - 4.6dB higher signals than those without signals synthesis was gained by
synthesis of the received signals. The effectiveness of the detectability with the developed Multi
channel probe synthesis system was confirmed again.

Keywords ultrasonic testing, reactor containment vessel, shear horizontal waves, multi channel probe,

received signal synthesis
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