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Abstract
Increasing the chemical stability of nuclear fuels has the potential

to enhance fuel reliability to high burnup. A notable fuel application
issue that limits the lifetime and reliability utilizing U-Zr based
fuels is fuel-cladding chemical interaction (FCCI), which is the
chemical reactions between fission product lanthanides and Fe-
based cladding forming brittle intermetallic compounds and
eutectic liquids. One approach to mitigate FCCl is by doping the
fuels with additives that can strongly bind with lanthanides and
reduce their mobility and chemical reactivity. In this talk, | will
describe experiments and simulations that address the FCCI
problem. The approach involves a rapid computational screening of
candidate minor dopants and characterization of fuel alloys with
the minor dopants, followed by out-of-pile diffusion couple tests
and irradiation with post-irradiation examination. Additionally,
fundamental mechanisms for damage in nuclear systems, such as
corrosion in used nuclear fuel dry storage canister and sodium fast
reactor, will be presented and discussed.



