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Measurement of depth of SCC in Ni based alloy weldment

by a Phased Array TOFD UT Method with asymmetrical ultrasonic beams (1l )

—Application to measurement on the crack side
and the not crack side with nozzle shape—

Al {1 Hitoshi Ishida) * 1 & B (Ken Endoh) *2  dtBx  #fi— (Junichi Kitasaka) * 2
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Abstract In 2008, stress corrosion cracking (SCC) was found on the inner surface of a
dissimilar metal weld of an outlet nozzle of the reactor vessel at the Ohi Nuclear Power Plant
Unit-3. The crack was running along the axial direction of the nozzle and had a sharp tip, which
made it difficult to measure the depth of SCC using existing ultrasonic testing (UT) techniques for
the inspection from the inner surface.

New UT methods were developed for measuring the depth of SCC on the inner surface (the crack
side) of a dissimilar metal weld of a reactor vessel nozzle. They were, O a TOFD UT method
using asymmetrical ultrasonic beams of a phased array method to scan at different refraction
angles and @) a combined evaluation method incorporating both (D and a multi-angle synthesis
method to synthesize measurement results at different refraction angles. The two methods were
evaluated by applying them to the inner surface (crack side) and the outer surface (non-crack
side) of a nozzle shape.

The developed UT methods were found to be applicable to measurement and evaluation of the
depth of SCC on the inner surface by scanning from both the inner surface and the outer surface of
the vessel nozzle.

Keywords Phased array asymmetrical TOFD method, Multi-angle synthesis method, Ni based alloy
weldment, SCC
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