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Controlled nuclear fusion is a major scientific & %3, FUSION
technological endeavor a7 ENERGY

Deuterium Hélium

Tritium Neutron

Fusion is process When light atoms Fusion needs to

that powers the sun fuse at very high confine plasma at

& other stars temperatures, they temperatures of 100-
release enormous 150 million °C
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Power Densities

Light Water Reactor fuel element (fission)

Burning coal

DT fusion reaction in ITER
Humming bird body
Human body

Sun’s core (fusion)
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~5GW/m3
~5MW/m3

~1MW/m3
~50 kW/m3
~1kW/m3

~250 W/m?3




Doughnut shaped devices “Tokamaks” use

magnets to confine the hot plasma for fusion
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(secondary transformer circuit)
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Experiment & theory show that bigger machines 4573, FUSION
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Fusion for Energy (F4E) key contributor to EU 5%, FUSION
fusion research Infrastructure 'as?" ENERGY

» FAE is EU public organization
» Set up in 2007 for 35 years
» Headquarters: Barcelona, Spain

» Offices: Cadarache, France
Garching, Germany
Rokkasho/Naka , Japan

» Staff: 435 (and >300 externals)
» Budget: ~€13 billion (2008 values) until 2027
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Four projects on the European Fusion Roadmap @ &3 FORWY

Broader Approach ) , ITER
Three projects with Japan Y o — F4E is responsible of Europe’s
IFERCIIFMIF-EVEDAIJT60SA : contribution to ITER as the
s EU “Domestic Agency”

IFMIF-DONES e DEMO

Early phase of ] Early design studies by EuroFusion /f'\-\ .
design & construction of DEMOnstration Fusion Reactor é_;_a’) EUROfUSIOﬂ

Demo Orientated NEutron Source F4E to lead future construction
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Our Industrial Policy % FOR

Objective 1: Deliver the European contributions to ITER and BA
within budget and schedule, making best use of potential and
capabilities of all members

Objective 2: Broaden European industrial base for fusion
technology for long-term development of fusion as energy source, to
ensure strong and competitive European participation in the future
fusion market

Objective 3. Foster European innovation and competitiveness in key
emerging technologies to further the development of the Innovation
Union and its impact at the international level
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Signed ~€6bn contracts + ~€3.5bn in 2022 - 2027 ;i3 FOR

ENERGY
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European contributions to ITER 2123, FUSION

Superconducting ( N\ Robotlc‘Remote
Magnets Handling

Ne_u_traI_Beam Test
Cyclotron Heating Cyclotron Heating Injectors Facility in Padua (IT)

Radlofreq (Electron) . utral Beam

Radlofreq (Ion)

Cryoplant |
& Fuel Systems

Measurement Fuel Breedlng
Systems Modules (TBM)
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ITER now 76% complete to First Plasma
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FAE delivered >60% of European contribution

Physical % Complete for First Plasma
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Earned ITER credit for all EU contributions
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Our BA projects: LIPAc and JT-60SA
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Other DASs contributions

Cryostat
' 29 m high x 28 m dia E

’ 1y Dac Thermal Shield

E Central Solenoid
6/ Nb;Sn
Toroidal Field Coils
18 coils / Nb;Sn

Poloidal Field Coils
6 coils / NbTi

4 sub-assemblies

Vacuum Vessel W |

9 sectors

In-Vessel Coils

2-VS & 27-ELM
Blanket IZ'-
440 modules g

Divertor

E
54 cassettes II]E
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Fusion in Europe: industrial involvement
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~3.5 billion EUR
(2022-2027)
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Fusion in Europe: industrial involvement
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5+ billion EUR
(2022-2027)
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