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Structural Analysis on Pre-Designed Instrumented Capsule
for Fuel Irradiation Test in HANARO
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Abstract

To develop the instrumented capsule to be used for the irradiation test of nuclear fuel, it is
necessary to ensure the compatibility of a capsule with HANARO and the structural integrity
of capsule. Based on the analytical results of pressure drop in OR test hole of HANARO, the
outer diameters of capsule main body and protection tube are 48 and 42.7mm, respectively.
The instrumented capsule with these dimensions was selected to estimate the stability of the
capsule during installing and testing the capsule in OR test hole. From the buckling stability
analysis for the capsule, the critical buckling load was 6.8kN. To analyze the free-drop impact
stress of the capsule in the coolant, the terminal impact velocity of the capsule and Moody
diagram were utilized. The stress level under free-drop impact is satisfied with the allowable

stress of the capsule material, SUS316. The vertical impact stress of the capsule under unit



impact load was examined by the transient analysis, and the maximum vertical impact load
calculated from the impact stress and the allowable stress was 65.3kN. It was ensured that
the instrumented capsule for the irradiation test of a nuclear fuel estimated in this study
meets the criteria on the structural integrity during installing and testing the capsule in
HANARO.
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