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NFRP 1 – 2016-2017: Addressing remaining gaps of knowledge on the safety of  Generation II and III reactors. 
Objective: A number of current Generation II reactors are expected to continue operating for a few decades and Generation III will operate for about a century. The objective of this action is to complement earlier investment in research regarding the safety of Generation II and III reactors, with particular attention to the new requirements of the amended Nuclear Safety Directive (Council Directive 2014/87/Euratom of 8 July 2014 amending the Directive 2009/71/Euratom establishing a Community framework for the nuclear safety of nuclear installations). 
[bookmark: _Toc368409874][bookmark: _Toc370898842][bookmark: _Toc410904191]Scope: Safety improvements are to be sought through further research on the consequence of long term operation of reactors, on the management of hydrogen produced during severe accident conditions and the improved modelling of reactor behaviour under such conditions, as well as on fire safety and other improved probabilistic safety assessments.

NFRP 2 – 2016-2017: Safety of Generation IV reactors
Objective: A high level of nuclear safety is paramount in all Generation IV concepts, but designs currently under development, both in Europe and worldwide, will need to demonstrate compliance with evolving safety requirements. In this context, a significant shift in safety is expected from new reactor coolants that may demonstrate more favourable behaviour in the case of severe accidents. Safety is also strongly relying on operational experience feedback most of which was gained in the EU with commercially operated reactors representing a strong basis on which further safety improvements can be implemented in confidence. The objective of this activity is to ascertain that the increased safety of Generation IV reactors can be demonstrated.
Scope: This activity is focused on the assessment of the safety improvements of most proven types of Generation IV reactors, such as core parameter optimization and reactivity control, reliability of automatic shut-down systems, diversified systems of residual power removal without common mode failure, demonstrable natural circulation of cooling fluids in ultimate procedures, advantages for safety of metallic fuel, improved strategy of confinement modes and molten core catching, in-service inspection of safety related components and leak detection of primary coolant. These safety improvements will need to be endorsed by the EU scientific community in view of building–up the main corpus of EU technical standards for Generation IV to be used as the reference to demonstrate compliance with the amended Euratom Safety Directive. 
[bookmark: _Toc410904192]
NFRP 3 – 2016-2017: Improving the safety of closed nuclear fuel cycle options
Objective: The open fuel cycle uses only a few percent of the energy contained in uranium. This efficiency can be greatly increased through use of closed nuclear fuel cycle technology. The EU benefits from extensive operational experience in this domain, which is unique in the world. The EU could readily build on this experience to improve still further the nuclear safety, radiation protection and environmental protection aspects of closed fuel cycle and reprocessing options.
Scope: This activity will address research and innovation on nuclear fuel cycle chemistry and physics as well as other relevant aspects such as robotics for repair of highly radioactive tanks and remotely operating and in-service inspection devices. The focus is on integrated installations combining spent fuel interim storage, reprocessing, MOX manufacturing and interim vitrified radioactive waste storage. Installation safety should address both normal operation and accident scenarios. This could also include innovative concepts, for example the possible use of radioactive waste decay heat as an emergency power supply for these compact installations.

NFRP 4 - 2016 - 2017: Support to the safety demonstration of small modular reactors
Objective: Whilst small modular reactors have the advantage of a smaller size, their safety features differ significantly from those of large power reactors and need to be investigated.
[bookmark: _Toc240334705][bookmark: _Toc368409877][bookmark: _Toc370898845][bookmark: _Toc410904194]Scope: This research and innovation should make available a set of essential technical specifications against which compliance of small modular reactors with the amended Euratom Safety Directive could be tested and propose the methodology for these tests to be performed, including if necessary the experimental validation of essential items of the proposed models of safety demonstration.

B - Contribute to the Development of Solutions for the Management of Radioactive Waste
[bookmark: _Toc408822650]
NFRP 5 – 2016-2017: Addressing remaining R&I gaps for first-of-the-kind geological repositories 

Objective: There is a broad consensus in Europe and worldwide that in-depth geological repositories are the safest practical solution for the final disposal of high-level and long-lived ultimate radioactive wastes. EU has a clear leadership in this domain and is close to the first-of-the-kind real-scale implementation of such repositories. There are nevertheless remaining scientific and technological and validation issues to be addressed.      
Scope: This activity will aim at addressing remaining research and innovation gaps of knowledge for the implementation of the first-of-the-kind in-depth geological repository as well as confirming the performance of the engineered barriers of existing repositories concepts. It may include new configurations proposed by IGD-TP and technical support organisations to regulators (TSOs). 

NFRP 6 – 2016-2017: Research and innovation on the overall management of radioactive waste. 
Objective: The disposal of high-level and long-lived ultimate radioactive wastes coming from the nuclear fuel cycle has been the object of particular attention for many years including in the Euratom Framework Programmes. R&I on other radioactive wastes should now be either revisited in the light of latest S&T knowledge or further investigated.
Scope: Research and innovation addressing the characterisation and treatment of radioactive waste other than spent nuclear fuel and vitrified high-level waste. This concerns other radioactive waste generated by the nuclear industry including, for example, decommissioning waste or waste arising from damage-repair or maintenance of nuclear installation, as well as radioactive wastes stemming from technologically-enhanced naturally occurring radioactive materials (TENORM) from the non-nuclear industry, and waste from research installations or originating from the medical use of radioisotopes.

[bookmark: _Toc410904195]NFRP 7 – 2016-2017: Pan-European knowledge sharing and development of competence on radioactive waste management
Objective: The Radioactive Waste Management Directive (2011/70/Euratom) requires each Member State to, inter alia, adopt a national programme for the management of radioactive waste, including the carrying out of the necessary research. This activity aims to contribute to the wider development of R&D and managerial competences in the field of radioactive waste management at EU level, with particular attention being paid to the specific needs of Member States with little or no practical experience in this area. This should help convergence of priorities between existing Members States' programmes and stimulation of the initiation of new ones. 
[bookmark: _Toc410904196]Scope: Support will be provided to complement existing guidance. This includes the production of specific guidance on management aspects and/or State-of-the-Art (SoA) reports in scientific/technical, social and economic domains. These documents should help prioritise RD&D actions and develop national programmes adapted to the varying situations and local conditions that exist across the EU. These activities should also consider joint RD&D programmes and the sharing of facilities building on previous projects, such as SAPIERR. Additionally, the activity should cover the public engagement dimension within a multicultural socio-political context such as that of the EU.
[bookmark: _Toc410904197]
C - Foster radiation protection
This area is also partly addressed in NFRP 13 – 2016-2017.
[bookmark: _Toc410904198][bookmark: _Toc240334708][bookmark: _Toc368409880][bookmark: _Toc370898848]NFRP 8 – 2017: Research for the optimisation of radiation dose to patients and for the improvement of availability of patient data for epidemiological studies
Objective: The better understanding of the effects of low dose ionising radiation is essential to help lifting uncertainty on the radiation risk that imposes limitations on both medical practice and the nuclear industry. Important issues in the medical sector requiring further research are the optimisation of radiation dose to patients and the improvement of the availability of patient data for epidemiological studies.
Scope: This activity will build on the memoranda of understanding that have been signed by MELODI[footnoteRef:2] and a number of European associations of medical specialists using ionising radiation. Discussions in this context identified the need to create a centralised and structured repository for imaging meta-data. These data should be fully integrated with ‘omics’ databases. It could also help to deepen our understanding of the effects of ionising radiation on humans and further inform the medical practitioners on the use of ionising radiation for imaging and treatment. This work should be undertaken in close collaboration with the Horizon 2020's 'Health Challenge' and pave the way for a reinforced cooperation in cross-cutting research between the Euratom Programme and Horizon 2020. [2:  	Multidisciplinary European Low Dose Initiative] 


[bookmark: _Toc410904199]D - Management of research reactor in Europe
[bookmark: _Toc409424439][bookmark: _Toc410904200][bookmark: _Toc368041147][bookmark: _Toc240334711][bookmark: _Toc368409884][bookmark: _Toc408490404]NFRP 9 – 2017: Support for the optimised use of European research reactors
Objective: This activity is aimed at supporting a better coordination of the exploitation of available research reactors in the Europe. This is expected to help resolve the recurrent shortage of medical radioisotopes and optimise use of irradiation time in the available reactors thereby reducing disruptions and delays occurring in many experiments. It would also help the planning and eventual construction of necessary new reactors at EU level. 
Scope: This activity will focus on developing a tool for the exchange of information on the availability of research reactors and research needs across the EU in collaboration with existing initiatives in this domain. It will also identify key parameters that are influencing reactor availability and derive an overall strategy for research reactors in Europe. This should also take into consideration the global context, e.g. reports from the OECD/NEA on the subject of supply of radioisotopes.

NFRP 10 – 2017: Support for the EU security of supply of nuclear fuel for research reactors
Objective: To reinforce the security of supply of nuclear fuel for research reactors in the EU as a key element of the availability of such reactors in the EU, which are essential for, notably, material irradiation, isotope production and education and training purposes.
Scope: This research and innovation action shall involve the EU based research reactor fuel manufacturer and interested EU research reactor operators to study the needs for fuel manufacturing and appropriate response. This research shall include the fuel design requirements for each reactor for which such data do not yet exist, the safety-related technical requirements of fuel manufacturing, storage, transport, and reprocessing. The conditions for the establishing and long-term sustainability of an EU-based fuel manufacturing model shall also be studied as well as its bankable profile.
[bookmark: _Toc408822654][bookmark: _Toc410904201]
E - Support the development of nuclear competences at Union level
[bookmark: _Toc410904202]NFRP 11 – 2017: Support for careers in the nuclear field for the new generations
Objective: This activity aims at addressing the difficulties encountered with the maintenance and renewal of well-educated and trained nuclear researchers and professionals, especially because of high retirement expectations and low renewal rates in countries with a tradition of nuclear installations and a strong need for further specialised training in emerging nuclear energy countries.
Scope: Special attention is to be devoted to the further implementation, in the nuclear and relevant medical and industrial sectors, of initiatives to attract new talents in the nuclear field and develop competences and expertise over and above the academic curricula. This could be achieved through further proposals of "Euratom Fission Training Schemes", based on ECTS and ECVET mechanisms. Summer schools are also welcomed as well as temporary teaching by experts in the field at technical universities to raise awareness and perspectives of a nuclear career while also taking stock of practical actions to be implemented in terms of training curricula. The aim is to respond to the needs of nuclear industry and regulatory bodies (and TSOs). Also important are the so-called nuclear activities of proximity, which include medical applications, the non-nuclear industry and the transport of radioactive materials. Links should be established with the "European Nuclear Education Network" (ENEN) and the Euratom fission science and technology platforms.

[bookmark: _Toc410904203]F – Fission/fusion cross-cutting actions

[bookmark: _Toc408822658][bookmark: _Toc410904204]NFRP 12 – 2016-2017: Fission/fusion cross-cutting research and support
Objective: As the fusion programme progresses towards the ultimate goal of electricity generation, there are increasing opportunities for synergies in a wide range of areas that are common with fission. The present topic is to encourage closer integration of research efforts in such areas in order to promote cross-fertilisation of ideas and practices, mobility of scientists and engineers, and to benefit from economies of scale at the EU level. 
Scope: The scope extends to all areas of research where it can be shown that both fission and fusion could benefit from working together. Such areas include, most notably, materials research, heat removal, remote handling, and modelling, but also extend to a range of other fields, including less technical ones. A non-exclusive list would include: codes and standards, nuclear data, instrumentation/diagnostics, component fabrication by industry, quality assurance / control, management of complex nuclear projects, balance of plant issues, health physics, safety/licensing, waste management, socio-economics, public information, education & training. However, only those proposals that can clearly demonstrate the benefit for both fission and fusion in equal measure, that include actors from both communities, and that complement the existing research efforts in fission and fusion will be retained. Both research and innovations actions as well as coordination and support actions may be proposed.

[bookmark: _Toc408571446][bookmark: _Toc410904205]NFRP 13 – 2016-2017: Cross-cutting support to improved knowledge on tritium management in fission and fusion facilities
Objective: To improve knowledge on tritium behaviour in installations and the environment and to improve understanding of health effects
Scope: Demonstrable technologies from minimisation of tritium permeation at source to tritium capture and storage from metal, liquid and gaseous effluents, possibly through photo-synthesised polymers, need to be assessed. This study should also include an assessment of the tritium inventory in both fission and fusion systems using state-of-the-art modelling tools for tritium migration studies from the primary to secondary systems between which this isotope may transit, refinement of the knowledge on outgassing and release mechanisms, radiotoxicity, radioecology, radiobiology, dosimetry and metrology of tritium, as well as engineering solutions for detritiation techniques (metals, liquids and gasses) and waste management to meet the most stringent national regulations.
[bookmark: _Toc368409892][bookmark: _Toc370898862][bookmark: _Toc410904206]
OTHER ACTIONS
[bookmark: _Toc365986146][bookmark: _Toc365987107][bookmark: _Toc365987159][bookmark: _Toc365987210][bookmark: _Toc365987262][bookmark: _Toc365987314][bookmark: _Toc365987367][bookmark: _Toc365987420][bookmark: _Toc365987471][bookmark: _Toc365987746][bookmark: _Toc365988130][bookmark: _Toc365988334][bookmark: _Toc365988385][bookmark: _Toc365988435][bookmark: _Toc365988485][bookmark: _Toc365988535][bookmark: _Toc365988585][bookmark: _Toc365988693][bookmark: _Toc365988744][bookmark: _Toc365988797][bookmark: _Toc365988849][bookmark: _Toc365988901][bookmark: _Toc365988949][bookmark: _Toc365990624][bookmark: _Toc365992833][bookmark: _Toc370898863][bookmark: _Toc368409893][bookmark: _Toc410904207]B.1: Support for fission research infrastructures of pan-European relevance through the InnovFin instrument 
[The following text will be redrafted in line with the template for InnovFin actions]
Objective: To support fission research infrastructures of pan-European relevance by taking advantage of the Horizon 2020 InnovFin instrument to Euratom.  
[bookmark: _Toc370898866][bookmark: _Toc368409896]Scope: This activity will support the development of fission research infrastructures. An annual contribution of EUR 10 million is proposed to be set aside by the Euratom fission programme for the European Investment Bank (EIB). This Euratom financial contribution will be matched by a corresponding EIB contribution, which together could have a leverage effect of around six to determine the volume of EIB loans that would be devoted to innovative fission related investment projects, notably regarding research infrastructure. The Euratom investment could be "pooled" with Member State investment according to particular project. This investment is expected to support at least three projects identified by Member States in the fission domain.
[bookmark: _Toc408822664][bookmark: _Toc410904209]B.2: Prize - Innovation SOFT
Objective: Within energy research, fusion encompasses innovation in the domains of physics and technology in a wide variety of specialisations. The researchers in Europe are constantly challenging the science and improving the technology thereby creating the conditions for innovation, much of which can be exploited in other science and industrial sectors for the benefit of European society. A fundamental basis of Horizon 2020 is the drive and support for innovation across the product development chain from research to market. In this context the researcher plays a critical role. This prize is being offered to highlight and reward the excellence in innovation that can be found in the fusion research programme as well as the quality of the researchers and industries involved.
Scope: Following the successful running of this contest in coordination with SOFT 2014, it will be rerun in coordination with the next SOFT in 2016. As in 2014, there are no specific categories for this prize. The participant(s) is free to submit an application concerning any physics or technology innovation that has been or is being developed in magnetic confinement fusion research and that has a market potential or has been taken up (or recognised) by industry to be further developed for the market. In a change from the first edition in 2014, the contest is no longer limited to the European research programme and participants are welcome worldwide.
[bookmark: _Toc408822665][bookmark: _Toc410904210]B.3: External expertise
Objective: This action will support the use of appointed independent experts for the evaluation of project proposals and, where appropriate, for the monitoring of running projects.
[bookmark: _Toc410904211]B.4: Panel for interim evaluation of the Euratom Research and Training Programme 2014-2018
Objective: To establish a panel of independent experts to carry out an interim evaluation of the Euratom Research and Training Programme 2014-2018 in accordance with Article 22(1) of the Council Regulation EURATOM) No 1314/2013 of 16 December 2013 on the Research and Training Programme of the European Atomic Energy Community (2014-2018) complementing the Horizon 2020 Framework Programme for Research and Innovation.

B.5: International cooperation – Expert discussion and exchange in support to the implementation of the Euratom Programme policy
Objective: The objective is to pursue focussed cooperative actions with specific third States covering the exchange of S&T nuclear expertise through participation and visits of scientists and technical experts in bilateral programmatic discussions under the legal framework of Euratom cooperation agreements in force. 
Scope: The following countries and potential areas of mutual interest on Fission R&I are: 
· Ukraine: The cooperation will principally target radiological data, decommissioning and diversification of nuclear fuel for VVERs. This will inter alia facilitate the alignment of Ukraine with European best practices regarding safety, whilst giving EU feedback from Ukraine's experience in operating VVERs.
· United States: Cooperation should be further promoted on strategic areas of mutual interest such as Generation IV reactor and fuel cycle concepts. A particular cooperation will be undertaken with the U.S. Next Generation Nuclear Plant (NGNP) project, which envisages deploying by 2021 a prototype of the high-temperature reactor (HTR).
· China: This action will notably focus on the promotion of an effective dialogue in the area of nuclear safety. Specific cooperation is foreseen on the use of large Chinese infrastructures, in particular related to severe accident R&I, as well as education and training programmes.
· Japan: Cooperation will mainly address issues of severe accident management, radiation protection and decommissioning. Particular attention will be paid for cooperation in emergency preparedness and response, as well as post-accident management.
The following countries and potential areas of mutual interest on Fusion R&I are: 
· Ukraine: This action will consolidate the Ukrainian initiative to align the Ukrainian fusion programme to the European Fusion Roadmap and to identify effective contribution to the EUROfusion scope of work within the framework of the possible Ukrainian association to the Euratom Programme. 
· China: This action will further develop the identified priority areas of the programmatic objectives of the 'China-Euratom Work Programme 2013-2020' for consideration into the EUROfusion scope of work. Particular focussed areas are the new Chinese Fusion Engineering Testing Reactor, specific physics and technology topics (e.g. pulse operation, heat exhaust, divertor configuration & performance) and E&T schemes.
Type of action: Expert contracts
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