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72 U=19Pu-10Zr-5MA A4 T, 42 MA JERFE DK 20wth N BB S F1, £ MA TTEDOLBHRN | RS &
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An irradiation experiment on U-Pu-Zr alloys bearing minor actinides (MAs) and rare earth (RE) elements of <5
wt% or less was carried out in the Phénix fast reactor (FR). The irradiated metal fuel pins were subjected to
nondestructive tests such as cladding profilometry and gamma spectroscopy. Then, cross-sectional
metallography of the low-burnup and medium-burnup fuel alloys was performed, and the redistribution of the U,
Pu, and Zr in the low-burnup fuels was analyzed by energy dispersive X-ray spectroscopy. As a result, the
irradiation growth of MA- and RE-rich precipitates was observed especially in the high-temperature phase
region. Although the solidus temperature might locally decrease by excessive accumulation of MAs and REs, no
sign of local melting has been found in the present observation. From the postirradiation examinations carried
out so far, it was confirmed that the irradiation swelling, the crosssectional structures, and the migration of
matrix constituent in metal fuels containing 5 wt% or less MAs and REs are almost the same as those in
conventional U-Pu-Zr fuels. The changes in the isotope ratios of Pu, Am and Cm during the irradiation
experiment were assessed to discuss the transmutation performance of MAs in metal fuels. As a results, it was
confirmed the MAs are transmuted in the FR as predicted by a burnup calculation of U-Pu-Zr-MA(-RE) alloys.
On the basis of the innovative fuel design measures, an ultra-high burnup FR core with 5wt% MA-containing
fuel was designed. The neutronic analysis revealed that a high burnup of >40at.% at the peak and efficient MA
burnup of ~65% can be attained while suppressing the burnup reactivity swing to almost the same level as that
of conventional cores. These results indicate that the MA-bearing metal fuels are applicable to efficient recycling
of MAs recovered from light water reactor spent fuels.
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