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1. VISION AND OVERALL F4E MISSION

“Bringing the power of the sun to earth”

This vision communicates the active role Fusion for Energy (FAE) takes in advancing fusion towards becoming a
reliable source of clean abundant base load energy.

F4E is the European centre to develop and build ITER and other facilities to turn fusion into a sustainable source FAE Missions and Responsibilities
of energy for mankind. F4E bridges the EU research community and the EU industry, to broaden the European e Iy 2072
industrial base for fusion technology. FAE was set up for 35 years from 19 April 2007 with a threefold mission:

1. To provide the contribution of the European Atomic Energy Community (Euratom) to the ITER
International Fusion Energy Organisation;

2. To provide the contribution of Euratom to Broader Approach Activities with Japan for the rapid
realisation of fusion energy;

3. To prepare and coordinate a programme of activities in preparation for the construction of a
demonstration fusion reactor and related facilities including the International Fusion Materials
Irradiation Facility (IFMIF).

DM Ref. F4E_D_280CNW Page 132
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An accelerator based fusion-like neutron source to be used for

the qualification of the materials to be used in the DEMO Reactor

LITHIUM

ACCELERATOR LOOP A neutron flux of ~ 101> n/cm?/s is
IRRADIATION generated with a neutron spectrum
Mo o TESTS up to 55 MeV energy
a liquid lithium MODULE
Liauid jet which flows
Iitr?ium Ak
Ve Specimens ‘
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Deuterons: - o Ik High Flux Test Module:
40 MeV/ ﬁi = =i ) - : .
o § L Stieping e 20 dpa/fpy in 100 cm3 of material
Neutrons~10cm=2s!
Nuclear reactions Controlled Temperature:
in the lithium will
produce neutrons 250 < T < 550 QC
that irradiate the
materials
specimens

Identified as high priority in the EU Fusion Roadmap
Included in the ESFRi Roadmap as a EU strategic facility Page 3
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ITER — 500 MW,j,
300- 500 secs
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One of the main differences between
ITER and DEMO is the radiation dose:
at DEMO more than two orders of
magnitude higher
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I]~2O dpa/year

-1 dpa/f??etlm

Selection and qualification of candidate materials for
fusion reactors

Generation of engineering data for design, licensing and
safe operation of DEMO up to end-of-life

Completion, calibration and validation of databases

(mainly generated from fission reactors research)

Material testing and simulation carried out simultaneously
to correlated fundamental understanding of radiation
response of materials

International Advisory Panels pointed out Fusion Neutron
Source as essential need toward Fusion Power Plant

- best fulfilled with a D-Li stripping source (IFMIF concept)

Page 5
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IFMIF
2 D+ beams, 40 MeV, 125 mA on a Li target

DEMO = 500 MW,

1 — 2 horas

ITER — 500 MW,j,
300- 500 secs

K-STAR | (@}
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Applications of medical interest Basic physics studies
- Radiopharmaceuticals for therapy (e.g. *Tc) = Half-life measurements on long-lived isotopes
- Accelerator-based boron-neutron-capture therapy (BNCT) * Neutron and neutrino oscillations
. = Solid state physics studies

o X 4
o

Nuclear physics and radioactive ion beam facility

= Nuclear Structure & Astrophysics = Mechanical properties of irradiated materials from small

= Mechanism of nuclear fission samples

= Cross-section measurements for applied physics = Computed tomography imaging using fast neutrons
(n,y), (n,xn), (n,lcp) = Transmutation doping of silicon and radiation-damage

- testing of electronics

**Deuterons extracted from the accelerator beam but only a small fraction (a few percent)
**Neutrons available behind the Irradiation Module either inside or outside the Test Cell
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Applications of medical interest Basic physics studies

= Half-life measurements on long-lived isotopes
= Neutron and neutrino oscillations
= Solid state physics studies

DONES will be a unique facility and new type of

M experiments will be feasible

= Nuclear Structure & Astrophysics = Mechanical properties of irradiated materials from small

= Mechanism of nuclear fission samples

= Cross-section measurements for applied physics = Computed tomography imaging using fast neutrons
(n,y), (n,xn), (n,lcp) » Transmutation doping of silicon and radiation-damage

- testing of electronics

= Radiopharmaceuticals for therapy (e.g. ¥Tc)
= Accelerator-based boron-neutron-capture therapy (BNCT)

**Deuterons extracted from the accelerator beam but only a small fraction (a few percent)
**Neutrons available behind the Irradiation Module either inside or outside the Test Cell
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The site iIs located at
Esclzar -18 km southwest
from Granada city- Spain

Spanish - Croatian site
selected by EU
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Why DONES?: Technology development

Big Science
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DONES will be take a number of relevant technologies to a new stage of
development opening the way to new future developments

DONES will be a first of a kind facility and will became a reference for the future

High technology development in many
different areas, including:

Liquid metals management
(lithium)

Robotics and remote handling
Control systems

Sensors and diagnostics
Criogenics

Mecatronics

Materials

Medical radioisotopes

Just one example: we are opening a new technology
area in the accelerators community
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Many of these things already in development:

v

v
v

v SRF LINAC High Beta cavity prototyping to validate the final design
v’ Electromagnetic Pump prototype
v' Li purification prototipe loop (LITEC) to test impurities

DN NI NI NN

Start-Up Monitoring Module (STUMM) prototype to validate the final
design and diagnostics,

Quick Disconnecting System (QDS). To validate RH connection system
Multipurpose VaCuum accidental scenarios (MuVaCas). To analyze
different posible accidental scenarios related with Vacuum

technology
LIFIRE facility to study Lithium fire risks
ANGEL facility to evaluate Nitroge
Valeria lab for virtual reality maint
Be in Lithium loop for evaluation of

(FMIF) DONES-PRIME
DONES/ DONES-UGR

Page 13



M
~7)| LFMIF-DONES Some examples Forum

2
ESPANA 022
Accelerators and related technologies for Big Science Facilities
(ACTECA project)
Strategic objective: development of key technologies to push for the
Spanish involvement in the construction a
project, as well as other Big Sc} New materials, technologies and advanced processes to contribute
APPROV to the new era of fusion energy (FUSION FUTURE Project)
ACTECA
Foreseen acti Strategic objective: To contribute to the main cri
R LA . Development o fusion energy around DONES Research on Technologies and Processes for IFMIF-DONES
including a Vi FUSION FUTURE APPROVED i (DONES EVO Project)
ORYMSA = - Development p— -
g BT SENEN amplifiers W SENF| Foreseen activities Strategic objective: Mitigation of IFMIF-DONES key technological risks
. ORYMSA  Innersped) a 3
creee) Y amomsy Key RF Supe — " Dowes T DONES FVO APPROVED
P acceleral | @@uons  Ti - DevelopmentofLia Neutron Exposed Technologies for the IFMIF-DONES Test Cell
S + Advanc for DONES and DE i O WYMSA Foreseen activities «
L ) + Gamma avs - Development of key {DONES NEXT Prole‘:t}
* Liquid exposed componen| 4 BT Qvs - Developmentofadva
2017-2020 * Diagnos Vrekoker LEADING SENEN processes for optimi Strategic objective: Development of key technologies for the neutron
- Key technologies fo @S@PLEADING Devel tof b
7-8 M€ ] . Inspectionsen - Pevelopmentof bea exposed component for the IFMIF-DONES Test Cell
Safety and e P D
g +  Tritiumtrans A supra - Developmentof tech
¢ p : dical isotopes P —
i Cilemat - Liquid metals t Devel o DONES NEXT
e . R - Developmentofan a AP -
i Diagnostics fo morAabs  UCOM - Optimization of the tr. PROVED in Dic 20211
202‘30,::223 . Safety and environ Wy - Developmentof impu
handling L 2 circuit
B o 2 . Cromot 7711772017 - Developmentofa Tar Foreseen activities
— — L ) made of representati e
- Modeling tools for tri
2021.2024 lithium 9 NIPROMS - Development and testing of alignment
y - Safety and environ technologies for Test Cell parts
we | - s LORTCK
S == A Uhvsiit A B - Development of optimized processes for the
1 sl e Alkane Test Cell manufacturing
W
7 PR ToNE - Development of an optimized design for the

internal wiring, piping and sensors of the
2021-2023 test cell, including mechanical and
2 M€ electronic design.

Lehorntar |
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IFMIF-DONES | Benefit/cost ratio > 2,0
- RESTO DE
PAISES
7777 me SSEANA RESTO PAISES MUNDO
F'r-nduc-ciﬁn ANDALUCR RESTO DE ESPARA HE
7 090 Me RESTO DE ANDALUCIA
Pl:‘.)dllcciﬁll
3.546 me 6.133 me 577 e
VAB Produccion 957 M€ Produccion
4157 Me 1.976 me Produccion
3.197 e Produccion 1.945 me 2.211 me Produccion
ek 2 757 Me Produccion Produccion
62.099 = 445 me 350 me
Empleos 959 Me VAB VAB
59.303 1.106 me VAB
Empleos 54.219 VAE
Empleos 18.556 5.084 2.796
— Empleos Empleos
23.868
Empleos




IFMIF-DONES

1.777 me

Produccion

3.546 me

Why DONES?: Socioeconomic impact

Big Science
Business

2022
Benefit/cost ratio > 2,0
- RESTC[ DE
PAISES
- RESTO PAISES Ll
RESTO DE ESPANA
7.090 e =
Produccion
6.133me A

DONES will be have a relevant impact generating high-quality

employment, economical benefits and positive feedback

99.303

Empleos

54.219
Empleos

1.106 me
VAB

23.868
Empleos

VAB

2.796

Empleos
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The work carried out during these last years within the framework of the WPENS Project made it possible to
consolidate the design of the IFMIF-DONES Plant and its accelerator and stablish a complete Governance
proposal,

Although some validation activities are still expected no major issues exist to start construction phase of
IFMIF-DONES,

The strategy implemented to find synergy with other facilities (e.g. ESS, SPIRAL2, ...) as well as the
strengthening of the collaboration with LIPAc is an important asset to minimize/mitigate the risk and will be

pursued,

Preliminary work at the site, including auxiliary buildings and laboratories, has already started and a
Consortium for the implementation of the Project between Central and Local Government has been formed

The IFMIF-DONES Programme is expected to start formally its Construction Phase very soon....

| Page 17
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Thank you for your attention!

Water Plant

Hinchudes Water reatment plant and
Potable and Denv water plant. Houses
and supports Process equipment
serving systems of Potable water, Domi
water 8nd lncustrial senice woler

TECNICO
LISBOA

Electrical Switchyard Building
Houses EPS HV GIS equipment, as woll
#5 LV / UPS / DC distnbution associated
systems. The buildng houses aiso local
control of the Power System Substation

and Electric Distnbution Subsystem.

Emergency Power Bullding
Houses e Emergency  Power
Generator and the associated medium
voltage distributon main switchgear of
the SIC Emergency Power Subsystem
and the MVAVIUPS/IDC datnibuton
assocated sysiems. The buiding shal
also house focal control of the SIC

Emargancy Powar Subsystem

Main Electrical Building
Houses and supports the medium

1ORCIVE POWE! COMPENSATON equpment

{RPCs) and the MV ! LV / UPS / OC

Z d astibubon associated systems. The
bubdinghouses local control of  the

- Electrc distribution  Subsystem. The

bukding aiso houses dedcated UPSs for
AS and CICS systems

Houses

Fire Water Pumps Building

and  supports  pumping
oquipment of fro fightng (FF) systom.
The bulkding aiso provides infrastructure
for FFAncustnal water supply tank

Electrical Building

houses local control

Main Access Building
Enabies the controliod access and
egress of personnel from the Main

Buiding, and houses Main Control

This work has been carried out within the framework of the
EURGfusion Consortium, funded by the European Union via the
Euratom Research and Training Programme (Grant Agreement No
101052200 — EURCfusicn). Views and opinions expressed are hawever
those of the auther(s) only and do not necessarily reflect those of the
European Union or the European Commission, Neither the European
Union nor th pean C ion can be held ble for them.
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Room and its operations

Administration Building
Provides office space for researchers.

administratve and managerial staff. i

: Cooling Towers and Chillers i Main Building
Houses and supports the MV / LV
/ DC distritxation boards of the Eloctric
Dstribution Subsystern. The buiding

The home of the particle accelerator
05t and itham systems.

Boiler for HVAC
Prowvides infrastructure for support of the
boker equipment serving the HVAC

Warehouse Building
Houses. supports and provides storage
i space for miscellaneous Goods

Access Gate Building
Enables the physical control of the
nccess and egress personnel 10 and
from the entirs DONES plant
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Emergency Power Building
Houses the Emergency Power
Generator and the assocated medium
voltage distribution main switchgear of
the SIC Emargency Power Subsysiem
wnd the MVAVIUPSIOC dstributon
assocated systems. The budcing shal
aiso house local control of e SIC
Emergency Power Subsystern
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