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Development of the Computer Program for the CT Image Analysis of
the Fuel Assembly and Applying to the Irradiated Fuel

KOZO KATSUYAMA Y TSUYOSHI NAGAMINE v

SHIN-ICHIRO MATSUMOTOQ ¥

Abstract

It is recognized that one of main factors limiting fuel life in a wrapping wire
typed fuel assembly is BDI (Bundle-Duct Interaction). In order to observe this
phenomenon occurring in a fuel assembly with a non-destructive method, the
X-ray computer tomography (X-ray CT) apparatus was developed and used as a
tool of post-irradiation-examinations.

Several fuel assemblies have been tested with the X-ray CT. The data of CT
image can show the location of fuel pins and wrapping wires. However, numerical
analysis should be applied to the CT image to obtain the displacements of fuel pins
and so on quantitatively. The numerical analysis was developed on the basis of the
computer program made for the out of pile tests of fuel pin bundle compression
using the X-ray CT.

In this report, the numerical analysis system and the results gained by
applying the system to the fuel assembly irradiated in Joyo are described. As the
results, it was confirmed that significant change of flow area in outermost
sub-channels and meaningful bowing in outermost fuel pins occurred even in case
that the swelling of cladding and wrapper tube was very small.

1) JNC, O-arai Engineering Center, Irradiation Center, Fuels and Materials Division, Fuel Monitoring Section
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