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Development of Metallic Fuel for Fast Reactor
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Abstract: Most fuel types of the earliest fast breeder reactors were focused on metallic
fuels composed of U, Pu or U-Pu alloys. Experiences in-core indicate that the swelling
of metallic fuels is so severe that the cladding begins to fail at a low burnup, moreover
the solidus temperature of uranium or uranium-plutonium fuel and eutectic temperature
with stainless steel cladding materials are low and made it impractical to use metallic
fuels in a commercial reactor. The paper reviews development of metallic fuels of fast
reactors and ways to solve main problems of it, and then gives the improved and feasible
design options for metallic fuels. Meanwhile the early and later irradiation experiences
of metallic fuels were summarized, including the limits of burnup which had been dem-
onstrated.
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Fig. 1 Fission gas release vs fuel volume increase
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Fig. 2 Fuel length increases in various metallic fuels

as a function of burnup'

O—U-10Zr; []—U-8Pu-10Zr; A—U-19Pu-10Zr
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Table 1 Compositions of metallic fuels used for early fast reactors and achieved burnup
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Fig. 6 Fission gas released to fuel rod plenum
for U-10Zr, U-8Pu-10Zr and U-19Pu-10Zr fuels

as a function of burnup‘®)
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