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Analysis of ultrasonic scattering from nuclear
fuel pins of liquid metal reactor

Y oung-Sang Joo, Yoon-Sang Lee, and Bong Yoo

Korea Atomic Energy Research I[nstitute

Abstract

The scattering of plane ultrasonic waves by the nuclear
fuel pin of liguid metal reactor in sodwmt 1s studicd.
According 10 the internal composition in the cladding
tube, the fucl pin has three cross scctions, ke, helium
gas plenum, sodium-filled section. and fuel iaseriion
section. ‘The scattering spectra for each section of the
fuel pin are ditferent. The circeumnavigating ultrasonic
waves ol each section are analyzed by the resonance
scatiering method. The whispering gallery wave modes
arc generated in the sodium-filled plenum section and
the fuel rod insertion section with a sodium-gap. The
circumlerential wave modes are propagated in the
cladding tube of the helium gas plenum section, The
annular gap belween the cladding tube and metal
uranium pellet rod affects the scattering spectra. The
difterent propagation characteristics can be utilized for
the nondestructive method of detecting the unbonded
arca and measuring the level of the sodium-filled
secteon of the fuel pin.
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Fig. 1 Nuclcar fucl pin of a liquid metal reactor .
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Fig. 2 Geometry of a plane ultrasonic wave scattering
from a fuel pin: (a) helium plenum or sodivm-filled
section, (b} fuel rod insertion section with a sodium gap
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Fig. 3 Resonance spectra for the three sections of a fucl
pin: (a) helium plenum scction, (b) sodium-filled
section, (¢} fuel rod insertion section with a sodium gap.



