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Measurement and Analysis of the Fuel Pin Deflection Irradiated in Fast
Reactor using the X-Ray CT Image

KOZO KATSUYAMA ¥ TSUYOSHI NAGAMINE ¥

SHIN-ICHIRO MATSUMOTO ¥

Abstract

Under irradiation, the fuel pins of a fast breeder reactor (FBR) are defleted in the
axial direction, which is caused by thermal bending and interaction between the
wrapping wire and cladding. In the case of FBR fuel assembly, it was impossible to
observe the fuel pin deflection because the wrapper tube completely surrounded the
fuel pins.

In order to evaluate the irradiation behavior of fuel pins, X-ray CT test was
carried out for the fuel assembly irradiated in the experimental fast reactor “JOY(Q”
and fuel pin deflection was measured, based on the analysis of CT image. It was
observed that the fuel pins loaded in the outermost row of the fuel assembly were
deflected largely, compared with the fuel pins loaded in the inner region, and markedly
displaced in the direction of Wrappef tube.

In order to study the deflection mechanism of fuel pin loaded in the outermost row,
the analysis was carried out using a calculation code. The results are in approximate
agreement with measured values gained from CT image. This knowledge makes it

possible to predict the fuel pin deflection loaded in the fuel assembly under irradiation.
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