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Abstract The containment vessel plates embedded in concrete on Pressurized Water
Reactors are inaccessible to inspect directly. Therefore, it is advisable to prepare inspection
technology to detect existence and a location of corrosion on the embedded plates indirectly.

The purpose of this study is establishment of ultrasonic testing technique to be able to inspect the
containment vessel plates embedded in concrete widely from the accessible point. Experiments to
detect artificial hollows simulating corrosion and stud bolts which hold the mold of concrete on a
surface of a carbon steel plate mock-up covered with concrete were carried out with newly made low
frequency (0.3MHz and 0.5MHz) 90 degrees refraction angle shear horizontal (SH) wave transducers
combined with three active elements, which were equivalent to a 120mm width element.

As the results: (1) The echoes from the artificial hollows with a depth of 19mm and 9.5mm at a
distance of 1.5m and the stud bolts with a diameter of 8mm at a distance of 0.7~1.7m could be
discriminated clearly. (2) The multiple echoes bouncing three times between the front side and the
back side of the plate, which was equivalent to a distance of about 12m, could be discriminated. (3)
A divergence angle and a -6dB divergence angle of the large element (combined three elements)
transducer were about 7 degrees and about 3 degrees. (4) The echoes from the hollows with a depth
of 9.5mm could be detected at a distance of 3.6m with a reflection at the side wall of the mock-up.
(5) It was estimated that the maximum distance of detection of the echo from the stud bolt with a
diameter of 8mm was about 2.9~3.6m.

Therefore we evaluate that the large element transducer can propagate the SH wave to about a
half of a distance to the bottom of the embedded containment vessel and it is possible to detect the

defects such as corrosion to a distance of 3.6m.

Keywords ultrasonic testing, reactor containment vessel, carbon steel, corrosion,

shear horizontal waves, embedded in concrete, large active element
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