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Nuclear energy is a competitive energy source which satisfies the twofold objective of achieving energy security of supply and reducing the emission of greenhouse gas; this makes nuclear energy a primary component of the energy mix for the long term.

Generation 2 and 3 power reactors will supply nuclear energy all along the century. Nuclear operators are bringing in operational changes and management measures to enhance effectiveness of fuel and extend lifetime of nuclear power plants. While utilities are implementing extended fuel burn-up, optimised fuel cycle, safety Authorities assess this evolutionary situation through questioning about the safety behaviour of components and systems. This requires investigations on material and fuel behaviour in under irradiation with growing experimental performances.
Generation 4 systems will be developed and implemented in the second part of the century to meet sustainable development objectives in resources optimisation and waste management. Innovative development of a new generation of materials and fuels which resist to high temperatures and fast neutron flux in different environments is necessary for the development of these future reactors. These developments will require high performance irradiation capacities.
Material Testing Reactors represent an invaluable resource to assess new materials, to explore modified operational conditions, to address design basis safety and unanticipated operational issues that can develop and to develop innovative material for future systems.
European irradiation reactors have been built in the 60’s. Some of these facilities are already stopped. The others will be more than 50 years old in the next decade and will face increasing probability of shut-down due to their obsolescence. 

Taking into account the above needs, the Jules Horowitz Reactor (JHR) copes with this context and will offer a high performance irradiation capacity required by the industry and public stakeholders.
JHR is a polyvalent research reactor for screening, qualification and safety purposes. It reproduces, in a cost effective way, different reactor environments (water, gas or liquid metal loops) and is able to generate transient regimes as a key feature for safety. High flux capability is necessary to accelerate the ageing. It is a water cooled 100MW reactor with a high power density core in order to maximise 2 major neutrons spectrum components <1eV & >0.1 MeV which are necessary to study material and fuel behaviour (1015 n/cm²/s perturbed flux above 0,1 MeV and 5 1014 n/cm²/s below 1 eV). 

The JHR is a mature project; detailed design has been performed, providing consolidated cost, schedule and performances. The JHR is now under realisation within a Consortium gathering European research laboratories, utilities and vendors funding the project and sharing the access rights to the JHR. First critically is scheduled in 2013 for a start of operation in 2014.
The JHR has been designed to be operated with a fuel meeting the following 3 major goals:

1 -  JHR will use a high efficiency fuel to guaranty the required cost-effective high performances,

2 -  This fuel will be a low enriched high density fuel,

3 -  This fuel will be reprocessable.
The target fuel is the UMo/Al fuel with an enrichment of 19.75% and a density of 8 gU/cm3. This fuel is developed within an international collaboration. But severe issues appeared in the qualification of the UMo fuel leading the international community to launch new developments. As a result the technical and industrial schedule for the UMo is no more consistent with the JHR construction schedule. 
For neutronic consistency and to secure schedule, the JHR construction, qualification and licensing processes are now managed with a second fuel: the U3Si2 fuel with an enrichment of 27% and a density of 4,8gU/cm3.

The JHR may be started with the U3Si2 fuel for a limited period before conversion, as necessary to wait for the industrial availability of a qualified UMo fuel that meets the above 3 major goals. In between, France has reinforced its commitment in the UMo fuel within the international community to fasten the UMo development.
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