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ABSTRACT
Research and development (R&D) activities in controlled thermonuclear fusion have been carried
out since the 60's of the last century aiming at providing a new clean, powerful, practically
inexhaustive, safe, environmentally friend and economically attractive energy source for the
sustainable development of our society.The EURATOM Fusion Programme (EFP) has the
leadership of the magnetic confinement R&D activities due to the excellent results obtained on
JET and other specialized devices, such as ASDEX-Upgrade, TORE SUPRA, FTU, TCV,
TEXTOR, CASTOR, ISTTOK, MAST, TJ-II, W7-X, RFX and EXTRAP. JET is the largest
tokamak in operation and the single device that can use deuterium and tritium mixes. It has
produced 16 MW of fusion power, during 3 seconds, with an energy amplification of 0.6. The
next steps of the EFP strategy towards fusion energy are ITER complemented by a vigorous
Accompanying Programme, DEMO and a prototype of a fusion power plant. ITER, the first
experimental fusion reactor, is a large-scale project (35-year duration, 10000 MEuros budget),
developed in the frame of a very broad international collaboration, involving EURATOM, Japan,
Russia Federation, United States of America, Korea, China and India. ITER has two main
objectives: (i) to prove the scientific and technical viability of fusion energy by producing 500
MW, during 300 seconds and a energy amplification between 10 and 20; and (ii) to test the
simultaneous and integrated operation of the technologies needed for a fusion reactor. The
Accompanying Programme aims to prepare the ITER scientific exploitation and the DEMO
design, including the development of the International Fusion Materials Irradiation Facility
(IFMIF). A substantial part of this programme will be carried out in the frame of the Broader
Approach, an agreement signed by EURATOM and Japan. The main goal of DEMO is to
produce electricity, during a long time, from nuclear fusion reactions. The prototype of a fusion
power plant should demonstrate the economically viability of fusion as a commercial energy
technology .The time needed to achieve the final goal of fusion R&D is strongly dependent on
how the above mentioned steps will be implemented. The so-called Fast Track recommends
implementation as much as possible in parallel instead of in series. The current foresights are 40
to 50 years after the beginning of ITER construction.
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