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Introductory paragraph
FAIRFUELS provides a way towards a more efficient use of fissile material in nuclear reactors, with a view to reducing the volume and hazard of high level long-lived radioactive
waste. By closing the nuclear fuel cycle through increased recycling and transmutation of nuclear waste, FAIRFUELS contributes to the sustainability of nuclear energy as a carbon-free
energy source.
1.

Innovative Fuels for sustainable nuclear energy

FAIRFUELS focuses on transmutation of minor actinides, since by reducing the minor actinide content, the life-time of nuclear waste is significantly reduced. The key challenge in the
project is to incorporate the minor actinides, such as americium and curium, in innovative fuel
types and to assess the performance of these innovative fuels and targets by experiment and
modelling.
To reach its ambitious goals, the FAIRFUELS consortium relies on the excellence and expertise of its partners, consisting of nuclear research organisations, industry, European Joint Research Centres, European universities, and project-management consultancy small and medium-sized enterprises (SMEs).

2.

From Fabrication via Irradiation to Examination & Modelling

Dedicated fuels, containing minor actinides, will be fabricated and an irradiation programme
will be carried out in the High Flux Reactor in Petten to address transmutation performance.
The fuels and targets are designed for the application of transmutation in future Generation IV
nuclear systems.
In parallel, FAIRFUELS will conduct Post Irradiation Examination (PIE) of previous irradiations to provide in-depth information on their irradiation behaviour. In this way, the results of
the irradiation tests, carried out in previous programmes, will be harvested maximally. In support of the PIE, modelling aspects of these fuels will be developed.
The focus of the experimental and modelling studies is to understand the behaviour of helium
gas, which is formed abundantly during transmutation of minor actinides, and is responsible
for most of the irradiation damage.
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3.

Results and impact

FAIRFUELS addresses all aspects of nuclear fuel fabrication and behaviour. Fabrication and
characterisation will be undertaken at JRC-ITU in Karlsruhe and in the Atalante facility at
CEA. The experience will provide insight towards the optimal fabrication route and best options for incorporating minor actinides into innovative fuels. The irradiation behaviour will be
tested in the High Flux Reactor in two dedicated irradiations.
The MARIOS irradiation test addresses the mobility of helium, produced during transmutation, at various temperatures. This will allow choosing the optimum irradiation temperature
and optimise the design of transmutation fuels for Generation IV reactors. The SPHERE irradiation test compares innovative fuels in classical pellet-form with SpherePAC. The advantage of the latter is their ease of fabrication, thus reducing some of the fabrication challenges.
The post irradiation examinations (PIE) of the irradiations, performed in the High Flux Reactor and in the Phénix fast reactor, address the behaviour under irradiation of fuels and targets.
The results from post irradiation examinations will give answers as to which fuel types are
most suitable and how to optimise the design of new types of fuels and targets.
The experimental PIE will be complemented with the modelling activities, providing insight
in the basic physical and chemical properties of fuels and targets under irradiation. The modelling results in return will be validated by the experimental results from the post irradiation
examinations.

4.

Societal impact

The production of nuclear waste is generally considered as the most important drawback of
nuclear energy. FAIRFUELS aims at recycling the most problematic and long-lived components of nuclear waste. In this way, the life-time of nuclear waste can be reduced from over
100,000 years to some thousands of years, or even less. The environmental impact of nuclear
waste is thus greatly reduced.
The results of FAIRFUELS can be applied both in dedicated nuclear waste burners, such as
Accelerator Driven Systems (ADS), or in future Generation IV reactors. These reactor systems form an important link in a fully closed nuclear fuel cycle, with optimum resource utilisation and minimisation of waste, which is exactly the target of minor actinide transmutation.

5.

Sharing the information

A training and education programme is implemented to share the knowledge among the
community, with a link to other related projects on partitioning and transmutation, such as
FP7 ACSEPT and FP7 F-Bridge. Two joint workshops will be organised.
In addition the training and education programme focuses on publishing a comprehensive text
book on Minor Actinide bearing fuels and targets, to disseminate the knowledge obtained in
previous and the current projects to a large audience of students and scientists in the world.
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1.

Nuclear Research and consultancy Group

NRG

NL

2.

Commissariat à l’Energie Atomique

CEA

FR

3.

Chalmers University of Technology
Centro de Investigaciones Energéticas, Medioambientales y Tecnologicas
Imperial College London
Commission of the European Communities – Directorate general Joint Research Centre
Kungliga Tekniska Hoegskolan

Chalmers
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UK
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UK
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