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What is IFMIF-DONES?

A neutron flux of ~ 1015 n/cm2/s is 
generated with a neutron spectrum 

up to 55 MeV energy

Identified as high priority in the EU Fusion Roadmap
Included in the ESFRI Roadmap as a EU strategic facility

High Flux Test Module:
20 dpa/fpy in 100 cm3 of material

Controlled Temperature:
250 < T < 550 ºC

Heat removal by 
high velocity Li flux

Stripping reaction

15

An accelerator based fusion-like neutron source to be used for 
the qualification of the materials to be used in the DEMO Reactor

Identified as high priority in the EU Fusion Roadmap
Included in the ESFRi Roadmap as a EU strategic facility



DEMO ≥ 500 MWel

1 – 2 horas

JT-SUJETK-STAR

EUROPEAN ROADMAP TO NUCLEAR FUSION ENERGY – WHY DONES?

ITER – 500 MWth

300– 500 secs
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Why DONES ?

One of the main differences between 
ITER and DEMO is the radiation dose: 

at DEMO more than two orders of 
magnitude higher

▪ 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)



DEMO ≥ 500 MWel

1 – 2 horas

JT-SUJETK-STAR

IFMIF

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

EUROPEAN ROADMAP TO NUCLEAR FUSION ENERGY

ITER – 500 MWth

300– 500 secs



Complementary Experiments

❖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



Complementary Experiments

❖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

DONES will be a unique facility and new type of 
experiments will be feasible
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IFMIF-DONES Facility

The site is located at 

Escúzar -18 km southwest 

from Granada city- Spain

Spanish - Croatian site 

selected by EU
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Pictures of first Building DONES & UGR



Why DONES?: Technology development

*From J. Wei, LINAC’16, MO1A01
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

DONES

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



Preparation for the construction of IFMIF-DONES

Project IFMIF-EVEDA, Rokkasho, Japan, colaboration EU-Japan
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Specific prototypes and facilities under construction

Many of these things already in development:

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

technology
✓ LIFIRE facility to study Lithium fire risks
✓ ANGEL facility to evaluate Nitrogen trap performance
✓ Valeria lab for virtual reality maintenance and RH modelling
✓ Be in Lithium loop for evaluation of Be behaviour in Lithium
✓ ….

DONES-PRIME

DONES-UGR



Some examples



Why DONES?: Socioeconomic impact

Benefit/cost ratio > 2,0



Why DONES?: Socioeconomic impact

Benefit/cost ratio > 2,0

DONES will be have a relevant impact generating high-quality
employment, economical benefits and positive feedback
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Conclusions

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….
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Thank you for your attention!


