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Aware of issues related to energy challenges, some countries initiate an energy transition that
involves structural changes in energy supply and consumption systems. The substantial inertia
in the energy system and the high investments such a transition requires impose a high level
of anticipation. For those reasons, prospective studies are used to assess main technical and
economic drivers in order to help identify most efficient policy levers. French case is specific
since there is a significant amount of the energy used that comes from nuclear source. This is
why nuclear scenario constitutes one of the strategic tools for producing expertise and
knowledge related to the future of the electricity mix. Nuclear scenarios are based on nuclear
fuel cycle simulators which aim to model an entire fleet of nuclear facilities. Fuel cycle
simulators are used worldwide and by many institutions for wide range of applications. First,
those tools are used to produce data for assessing the future of nuclear energy and highlight
decision making process. Also, they help to optimize industrial operations related to an
existing nuclear fleet in support of the operator. Those codes could also be used by national
or international safety authorities to evaluate nuclear fleet and/or fuel strategy. Finally, they
are often used as effective research and development training tools because of their ability to
highlight nuclear fleet main technical drivers. To consider complex physical phenomena
related to reactors management, a fuel cycle simulator should feature two physics models
used to:

e Determine the fresh fuel composition according to available isotopes and reactor

requirements,

e Calculate the fuel isotopic evolution in a relatively low calculation time.
A major effort in neutronic simulations is required to develop robust physics models.
Nevertheless, several bias and uncertainties still remain and need to be investigated further.
The first part of the lecture will be dedicated to the description of neutronic calculations used
to build fuel cycle simulators physics models. In the second part, physics models will be
described with a focus on calculation bias and uncertainty. The lecture will finally persent fuel
cycle simulation examples from recent research applications.
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