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Ultrasonic Waveguide C-Scanning for Under Sodium Viewing of LMR
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Abstract

LMR reactor core and internal structures submerged in sodium could not be visually examined due to the
opaque liquid metal sodium. The under sodium viewing technique using ultrasonic wave should be developed
and applied for the identification of fuel assembly location, the detection of core deformation due to fast neutron
irradiation and the in-service inspection of reactor internals. The under sodium viewing technique has a
limitation for the application of LMR due to the high temperature and irradiation environment. In this study, the
development of ultrasonic waveguide sensor has been tried for the application of under sodium viewing
technique for reactor internal structures in high temperature sodium environment. The plate wave propagation
has been analyzed for the characterization of design parameters and the stainless steel waveguide sensors are
designed and manufactured. Using the zero-order antisymmetric Ao plate wave, the ultrasonic C-scanning
experiments are performed in water and the feasibility of the ultrasonic waveguide sensor has been evaluated.
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block diagram
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