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CAPABILITIES OF IFMIF-DONES AND
STATUS OF THE PROJECT

A. Ibarra (IFMIF-DONES Espana, WPENS PL) \ i

Together with J. Aguilar, F. Arbeiter, F. Arranz, D. Bernardi, S. Becerril, M. Cappelli, P. Cara, J. Castellanos, M. Garcia, J.
Gutiérrez, W. Krolas, J. Maestre, A. Maj, F. Martin-Fuertes, J.C. Marugan, G. Micciché, F.S. Nitti, T. Pinna, I. Podadera, Y. Qiu,
M. Weber, and the full IFMIF-DONES Teams
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This work has been carried out within the framework of the
EUROfusion Consortium, funded by the European Union via the
Euratom Research and Training Programme (Grant Agreement No
101052200 — EUROfusion). Views and opinions expressed are however
those of the author(s) only and do not necessarily reflect those of the
European Union or the European Commission. Neither the European
Union nor the European Commission can be held responsible for them.

I OanI'GnCIdG




\\V/
>/| ?ﬁgﬂ; - IFMIF-DONES status

IFMIF-DONES is the EU proposedresearch infrastructuretoirradiate the materialstobe usedin a
fusionreactor. The facility would provide aunique neutron source of energy spectrum and flux level
representativeof those expected for the first wall of the future fusion reactors
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Engineering design Implementation
o(;:;) Engmeermg WPENS Tlmelme (&) * A complete planning of the project has been prepared (Project
Main objective: To be ready, fromhetachnical point ofv,ew to start the DONES Plan, Time Schedule, Cost Estimate, Risk Analysis, Quality, Project
construction phase by the early 20's Lifecycle, Licensing...)

IFMIF-EVEDA validation activities: Oral loop, Heloka, Lifus6, LiPAc

N S R «  Proposals for Project implementation, governance and

Critical vechnicalissues analysis (quench tank kocation, TA approsch, AC config management, sharing of contributions... have also been agreed
h 4 \ 4 h 4 A 4
IF]
= acetineive Governance & Management models BN Dmohﬁg
IFMIS-DONES ,PJ b DONES Program (in one way or another) by Stakeholders
""::::‘:;m‘ PEDV _)‘,;;;;M" —_— Stakeholders appoint members of the 5C and u’e,‘u-,-.:es f’ﬂPJErﬂeﬂf.jﬂg-aE\emies . Dﬁ::ﬂ::&im:“
EU site ogreed: 5 | Stesnngs Sji2pfte DONES Fromany - Planning & IKC
3 C""’";.-"o;“ B2 | PsARw S appaints Programme Manager \ * Ad-Hoo Wis
tnd 2017 E mid 201 Technical Advisory Committee
X " brogram Team propare technical 'I
— spee )‘mt s of PA an n‘falilwr.' rprogress |
y PM(] |
In Kind Contributions defined in derw! in
) . ) Procurement Agreements [PA, Project Coordination Committee
. Deweloped for IFMIF (and a generic site) up to 2013 in b&f /
the framework of IEA and BA (IFMIF/EVEDA) " |Fusionforknergyand | [impiementing "] implementing Agencies |
. . EUROfusion in Partner Countries !
. Deweloped for IFMIF-DONES from 2015 in the framework : On behalf of Euratom ach project
. bememe e - he one used in the Broader Appro
of the ENS WP of EUROfusion Model similar to the
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Available Irradiation Volume

Beam footprint 20x5cm?2 20 x5cm2?2  10x5cm?
(cm3) vs DPA (dpa/fpy)
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Optimized
(15x 5 cm?)
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Objective: toirradiate a large volume of SSTT samples in the high flux region of DONES
First-to-be-installedirradiation experiment (critical path).

_ By F: Arbetter (€ Steel irradiation
Heating: Nuclear Specimen "= k / =
~~~~~ + 12-25 dpa/fpy in 306 cm3 (~ 850 specimens)

2.3 W/g peak, 17 kW capsule

e i ﬁ‘” - 13 He / dpa, 53 H/d
1.5 kWe per capsule -7\“ | : appm He / dpa, 53 appm pa.

. Cooled by low | + 250 - 550 °C, sodium immersed specimens
pressure helium gas . Copper irradiation (divertor heat sink)

(OSMPa, 50°C), ertr\]t;:l:fd ‘ —attachment

Sodium heat transfer wies £ *  5-30 dpa/fpy

filler specimen X * 6-8 appm He/dpa is (~-DEMO), 48-50

« Lifetime: lyear / 2.5 I [ mien] appm(H)/dpa (~1.4x DEMO)

years (53 dpa). [z * >100°C, helium immersed specimens
Body made from 316LN i

(acc. RCC-MRX) e Tungsten irradiation (armor)

* Masses: Total 680 HFTM « Up to 800°C, assisted by self-heating

kg, 40 kg irradiation
capsules with
specimens

assembly *  8x20 cms3(cylindrical HT capsules)
(316LN)  1-3 dpa/fpy in W

 9-10 appm He / dpa, (2x of DEMO),
20-29 appm H / fpy, (3x of DEMO)
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Other materials or other irradiation modules can be also installed (sequentally or simultaneously to the HFT M)

A “catalogue” of possible irradiation modules has been developed and preliminary conceptual designs are
available for some of them:

) ] In-situ liquid breedertesting, CIEMAT concept
* In-situ Creep Fatigue

* In-Situ TritiumRelease

* Liquid breeder validation Module
« Diagnosticsirradiation

*  “Model Blanket Module”
Tritium permeation / coatings
Corrosion, IASCC
Superconducting magnets
Radioisotope production

Instrumentation
cables

/2
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Positioning
device

Purge He + tritum  Purge He + tritium

In-situ ceram. breeder testing
KIT concept

Isolation plug
electrical heater

Experimental
capsule

Several capsules with Pb-Li eutectic inside

In-situ creep-fatigue
EPFL concept
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IFMIF-DONES Program is expected to start
Construction Phase in short time
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