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Questions and Answers: Signature of the European
Fusion Joint Programme – 'EUROfusion'
What is EUROfusion and who is part of it?
EUROfusion is a major achievement of both the European Commission and the fusion
community. EUROfusion is a consortium of all national fusion research institutes across the
European Union plus Switzerland. It is built on the solid foundations established in
previous Euratom Framework Programmes, which supported the collective development of
fusion science & technology and made Europe the world leader in this domain. EUROfusion
represents even closer integration than in the past. In particular, the consortium has
established a 5 - year joint programme with an overall budget of €850 million, which
follows the agreed roadmap to fusion electricity. The latter is a comprehensive goaloriented approach to developing fusion as a viable energy source by 2050; the success of
ITER is the most crucial aspect in this roadmap. The present ceremony marks the signing
of the Grant Agreement (contract) between the Commission and EUROfusion that provides
€424M in funding from the Euratom Horizon 2020 programme 2014-18 and the same
amount from Member States.

Members of the EUROfusion
EUROfusion includes 29 partners from 26 Member States (excluding Luxembourg and
Malta) and Switzerland. All EU member states were invited to participate in this
Consortium.
COUNTRY

PARTICIPATING LABORATORY

Austria

Österreichische Akademie der Wissenschaften, Wien

Belgium

Ecole Royale Militaire-Koninklijke Militaire School, Plasma
Physics Laboratory, Brussels

Bulgaria

Bulgarian Academy of Sciences, Institute of Nuclear Research
and Nuclear Energy, Sofia

Croatia

Ruđer Bošković Institute, Zagreb

Cyprus

University of Cyprus, Nicosia

Czech Republic

Academy of Sciences of the Czech Republic, Institute of
Plasma Physics, Prague

Denmark

DTU, Plasma Physics and Fusion Energy, Lyngby
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Estonia

University of Tartu, University of Tartu, Institute of Physics

Finland

VTT Technical Research Centre of Finland, Espoo

France

Commissariat à
alternatives,CEA,

Germany

Forschungszentrum Jülich, FZJ

l’énergie

atomique

et

aux

énergies
Cadarache

Karlsruhe Institute of Technology, KIT
Max-Planck-Institut für Plasmaphysik, IPP, Garching and
Greifswald
Greece

National Center For Scientific Research "DEMOKRITOS" ,
Athens

Hungary

Hungarian Academy of Science, Wigner Research Centre for
Physics,
Budapest

Ireland

Dublin City University, Plasma Research Laboratory

Italy

Agenzia nazionale per le nuove tecnologie, l’energia e lo
Frascati
sviluppo
economico
sostenibile,
ENEA,

Latvia

University of Latvia, Institute of Solid State Physics, Riga

Lithuania

Lithuanian Energy Institute, Kaunas

The Netherlands

FOM, Foundation for Fundamental Research on Matter,
Utrecht

Poland

Institute of Plasma Physics and Laser Microfusion, Warsaw

Portugal

Universidade Técnica de Lisboa, Instituto Superior Técnico,
IST IPFN

Romania

Institutul de Fizica Atomica (IFA), Illfov

Slovakia

Comenius University, Department of Experimental Physics,
Bratislava

Slovenia

Jozef Stefan Institute,Ljubljana

Spain

Centro de Investigataciones Energeticas, Medioambientales y
Tecnologicas, (CIEMAT), Madrid

Sweden

Vetenskapsrådet, Stockholm

Switzerland

École Polytechnique Federale de Lausanne EPFL, Lausanne
CRPP

United Kingdom

Culham Centre for Fusion Energy (CCFE), Host to JET
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What is Fusion Roadmap and how it will be implemented?
The Fusion Roadmap is a strategic document paving the way to the realisation of a supply
of fusion electricity to the grid by 2050 which has been agreed by fusion laboratories at
the end of 2012. It is an ambitious roadmap, but at the same time realistic in its
recognition of important problems that still need to be overcome to make commercial
fusion happen. Through a goal-oriented approach, the roadmap transforms these
problems into eight different missions, aimed at resolving critical aspects for reactor
application. High-level work packages for the roadmap implementation have been
prepared and the resources evaluated.

The Fusion Roadmap: what are the remaining challenges for
getting fusion electricity on the grid?
• Success of key infrastructure - ITER (with support of JET) - ITER is the largest
fusion reactor currently under construction in the South of France in Cadarache. It
will be the first magnetic confined fusion device which will produce more power
than put into it (it is expected to provide 10 times more power than put into it).
ITER is a worldwide endeavour with seven international partners: Europe, China,
India, Japan, Russia, South Korea and the USA.
JET - The Joint European Torus (JET), the largest fusion tokamak in operation
today, holding the world record in fusion power (15MW achieved in 1997) is being
exploited as part of the EUROfusion joint programme exclusively to support ITER
construction and future operation. The Culham Centre for Fusion Energy (CCFE),
the UK host and operator of JET, recently signed a 5-year operation contract with
the European Commission that will guarantee the availability of JET for all
researchers in Europe until 2018. The cost to the Euratom programme is €50-57
million per year.
• Building and operating DEMO – will be the successor of the international fusion
experiment ITER and the next step on the way to provide fusion electricity. Its
purpose is to develop and test technologies, physics regimes and control routines
for operating a fusion reactor not as a scientific experiment, but as a power plant.
One of the key criteria for DEMO is the production of electricity (albeit not at the
price and the quantities of commercial power plants).

What is fusion?
Fusion is the energy source that powers the sun. To replicate fusion on Earth, scientists
have extensively studied the potential of devices that use powerful magnetic fields to
confine and isolate a very hot ionised gas (‘plasma’) of hydrogen isotopes in which the
fusion reactions take place. The most studied is the doughnut-shaped ‘tokamak’, the
largest operating example in the world currently being the Joint European Torus (JET) at
Culham, UK. However, JET will be dwarfed by the next generation tokamak – International
Thermonuclear Experimental Reactor (ITER) – the global research infrastructure currently
under construction in the South of France. ITER will demonstrate for the first time the
viability of fusion at reactor scale and is recognised in the roadmap as the key facility on
the path to the realisation of fusion energy.
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Is fusion safe?
Yes – fusion would be a safe and environmentally responsible way to generate electricity.
In a fusion reactor, energy is produced within a body of very hot ionised, often called
‘plasma’, of fusion isotopes. The plasma is so hot (even hotter than the centre of the sun)
that it must be contained and isolated within a ‘magnetic bottle’ produced by powerful
magnets.
The conditions needed for nuclear fusion to occur will disappear as soon as this
containment is lost, meaning the process is intrinsically safe with no runaway chain
reaction. The structural metal of a fusion reactor will become mildly radioactive over time,
but within 100 years, without any additional action, it will have died away to levels of
normal natural background radiation.
There are risks associated with the handling of tritium, a radioactive form of hydrogen and
one of the components of the fuel in the plasma. However, only a few grams of it will be
present in the reactor at any given time. In a fusion power plant, tritium will be bred in
the reactor itself at the same rate at which it is consumed by the fusion reaction.
Therefore, no transports to the plant or large storage facilities of radioactive fuel are
needed and there exists no accident situations that would lead to large-scale
environmental releases.
For further information:
EUROfusion
Fusion Roadmap
EFDA
ITER Organization
JET
IP/14/1111
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