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On the basis of detailed review, the fuel types were proposed for the new design of the ALLEGRO gas-cooled
fast reactor. The first core will be built with MOX or UOX fuel in 15-15Ti stainless steel cladding. These fuel
types have been widely used in different sodium-cooled fast reactors. The second core of ALLEGRO will use
refractory fuel. The primary candidate is carbide fuel –(UPu)C or UC –in SiC cladding.
15-15Ti and SiCf/SiC type claddings were tested in high temperature helium atmosphere with different impu-
rities in order to investigate the effect of high temperature treatment and impurities on the mechanical load
bearing capabilities of these cladding materials. Ballooning tests were performed with 15-15Ti cladding tubes
and it was shown that they can keep their integrity at high temperature. The failure pressure of samples tested
at 960-1000 ℃ was above 18 MPa.
Qualification procedures have been proposed for the start-up and refractory ALLEGRO fuel. The technology
readiness level approach was applied and the basic step of qualification procedure were identified. Using
the currently available information the further needs were specified, which include experimental activities,
design work, development of numerical models, technology developments, establishment of fuel fabrication
capabilities, irradiation in research reactors and post-irradiation examination of fuel.
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