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Feasibility Study on Ultrasonic Waveguide Sensor for Under-Sodium
Viewing of Reactor Intemals in Sodium-Cooled Fast Reactor
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Absfract Ultrasonic waveguide sensor has been developed for under-sodium viewing of reactor internal structures
of a sodium-cooled fast reactor (SFR). The structure design concept of a waveguide sensor assembly was suggested
and evaluated for the application in SFR. A 10 m long ultrasonic waveguide sensor assembly has been
manufactured and the experimental feasibility tests were carried out. The 10 m long distance propagation
performance of zero-order antisymmetric Ay Lamb wave has been verified. The feasibility of ultrasonic waveguide
sensor has been demonstrated by the C-scanning resolution performance test.

Keywords: Scdium-Cooled Fast Reactor, Sodium, Liquid Metal, Under Sodium Viewing, In-Service Inspection,
Waveguide Sensor, Leaky Lamb Wave
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Fig. 1 KALIMER-600 reactor system
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Fig. 3 Leaky Lamb wave propagation in the
waveguide sensor by a mode conversion
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Fig. 5 Waveguide sensor assembly
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Fig. 7 (a) Modal analysis model and (b) mode
shapes of waveguide sensor assembly
attached in UIS (Upper Internal Structure)
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Fig. 10 Experimental setup and block diagram for
the C-Scan using the waveguide sensor
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Fig. 11 C-scanning resolution test of the test
specimen with loose parts and slits
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Fig. 12 C-scan images of reactor core mock—up
by the 10 m waveguide sensor assembly
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