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High temperature and temperature gradient in nuclear fuel causes internal stresses in the structure that result
fuel deformation, such as swelling, creep and cracking. These phenomena have consequences to e.g. fuel’s
thermal conductivity and fission gas release, which are critical safety parameters. Currently the modelling
of these phenomena mainly rely on empirical correlations. This means that the models are not extendable
to problems beyond the experimental data used in the derivation nor in new fuel designs. More physics
oriented and universal solutions can be obtained with decreasing the time and length scales to take into
account microscale phenomena and couple them to macroscopic modelling.

We present a comparative study of the cracking in CeO<sub>2</sub> and UO<sub>2</sub> pellets with dif-
ferent centre line temperatures and temperature gradients. In the comparison we apply a multiscale software
called properTune [1] developed at VIT and compare the results and modelling to the INL’s mesoscale fuel
performance code MARMOT [2]. Both codes rely on the MOOSE framework developed at INL. Later on, we
plan to compare the results with the corresponding experiments.
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