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DONES overall framework

The need for a facility of this type was identified long time ago and work has been carried out by using
different frameworks. In the last 15 years, key projects are:

Design and
dation Activities

(FMIF
IFMIF/EVEDA |:> vali
(included in the BA)

=> Obtaining results: design seems feasible

WPENS (FMIF Design and
. . .o Defining the design: close to the objective!!!
(EUROfusion WP) Df@mﬁ ':> Validation Activities ':>

Elaborate and draft the
DONES-PreP bONES s )
\so° iy = international

(EURATOM CSA) consortium agreement

=> Finished: international implementing scheme defined

DONES-PRIME/UGR ‘ DONES-PRIME ‘ :> COEngmeermg and => Starting the work on site (first auxiliary buildings)

(Spanish projects) DONES-UGR nstruction Activities
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ﬁ%/.\é@ﬁg The DONES Program

GRANADA
IFMIF) /Validation Phase (IFMIF/EVEDA) o
2012-2026 DONES Program Mission o o
To develop a data base of fusion-like neutron irradiation
/IFME) Design and Engineering Phase effects in fusion materials
DEONE 2015-2020, 2021-2027
DONES Program Objectives
\ IFMIF Site Selection Process - To provide a neutron source producing high energy
DONES 2016-2018 neutrons at sufficient intensity and irradiation volume.
- Generate materials irradiation test data for DEMO
x SonEs Preparatory Phase (DONES PreP) - Generate_data base for bgnchmarking with
%o Freparatory computational material science

Phase k 2019-2021 _
- To develop a Complementary Experiments

workprogram

I DONES-PRIME I Construction, Installation, Testing and
DONES-UGR Systems Commissioning Phase

The DONES Facility

The fusion relevant neutron source and that will allow to

Plant Integrated Commissioning fulfill the objectives of the Program.

Operation Phase

Decommissioning Phase
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NV Z

IFMIF-EVEDA Validation Activities )| IFWIE-DONES

ESPANA

FUSION /T SN
ENERGY ="

) Japan-Europe scientific collaboration < & @qst| |-FMIF Target Facility Validation
g ty

LIPAc: a compact but very challenging and thrilling accelerator to run § ’

Objective: To demonstrate the [Dey1(e=1m | [Day25(t=570m) |
feasibilty of operational conditions:
= Lithium temperature at 250 °C
Flowy speedat 15 mis

=» Cutting edgetechnologies world’s longest RFQ, world's highest light

< ¢ m,? ‘Gv_'a hadrencurrentthrough SRF ca very high average beam power,
C =>» World’s highest current linac inCW

@l Rokkasho

-
m. .(m ) = B = Stable flow with +/- 1 mm amplitude
caseco, [ [ @ = ”» . . =  103Pa on free surface
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INFN Legraro F4EQST (0 MEST CEA Saciay, — ~ = = Long term operation stability
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N Ve e L Y oo ) e il 758 oo = Impurities in lithium < 10 ppm R :
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. 5&4 oAk Bl asy = (cold and hot trapping) -
Control System 36 » » B } 4 >
pois, 6m P 15 &8 mDay |+ Day 2§
CIEMAT Madrid, - . e— E b4
CEA Saciay. RF Power =1 E !
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Equipment designed and constructed in Europe, Installed and commissioned in Rokkasho
(FMIF FUSION
= QS T FOR
ENERGY

+ many other additional validation activities in many different aspects

Main conclusion up to now: design seems feasible
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IFMIF .
ﬁ%ﬁnms Construction status of LIPAc )| i Dontes
GRANADA ESPANA

]

LY

(FMIF FUSION a1 _ ik ) ‘
4 _ oo N

A o

= RA

) B 7 m ~—c |
. “LIPA tructiopn f h B
World record achieved!!!: 125 mA of D+ up to 5 MeV il éf);‘;rl‘ztgéirfé‘afcfhngg, .
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IFMIF/EVEDA near future

Phase A
100 keV - 125 mA

12.5 kW

pa
!
3l

Phase B
S MeV - 125 mA
625 kW - low DC

Phase B+

5 MeV-125 mA

625 kW - high DC
s

Phase C/D
9 MeV - 125 mA
1.125 MW -~ low and high DC

To continue with the LIPAc accelerator operation:

» In the next two years it is expected that
the Accelerator technology will be fully
validated (operation up to full energy,
full current)

» To become a test bench to optimize the
DONES operation

» Training facility
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GRANADA

IFMIF
—-—-;k\?.\?énoms WPENS Results

Main objective: To be ready, from the technical point of view, to start the DONES construction phase by
the early 20"s

IFMIF-EVEDA validation activities: Orai loop, Heloka, Lifus6, LIPAc
IFMIF-DONES validation activities

Critical technical issues analysis (quench tank location, TA approach, AC configuration,...

A 4 A 4 A 4 A 4 A 4

IFMIF EDR Project timeline
2013
IFMIF-DONES
PEDR (generic) PEDR (Granada)
Conceptual Design 2017 i 9010 m——
Report 2014 m e
- " 3 ‘ Description
Reference Design EU site agreed. Document
2016 Granada P—?AR‘Vl
End 2017 o mid 2019 &=
Plant and systems requirements definition <9
Design guidelines PEDR (Granada) )/

end 2021

Boundaries and interfaces identification
Implementation of design choices
Systems design
Integrated analysis

iactive!l!
we are close to the objective:::
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To continue with the IFMIF-DONES design activities:

IFMIF

-\ DONES WPENS near future

GRANADA

Draft specifications for the main
building and conventional

plant systems contracts ready in
1-2 years

To develop some key-component
prototypes

To support the (future) Project Team
with long-term transversal activities
(safety, availability, maintenance, neutronics,...)

To prepare the operation phase
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GRANADA

_}%@%ﬁ‘; DONES-PRIME and DONES-UGR

Main objective: to support the proposal to built the facility as soon as possible and to assure a fast start
of the project.

,,,,,,,,,,

Technical objectives:

» Full detailed characterization of the site
(geotechnical, seismic, radiological,
meteorological,...

=  Construction of some buildings.

= Initial steps for a Project Office (around 10-
12 people now available).

= Specific training program (around 20
additional people).

=  Construction of some specific prototypes
and medium size facilities.
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NV

DONES-PreP ~7/| [FMIF-DONES

ESPANA

Main objective: To prepare a draft agreement on the international implementation of the DONES Facility
project

Several work packages were defined:
O Propose a legal, governance and management framework for the Project

O Propose a financial framework for the Project

U Prepare the required specific Licensing and Permitting

O Prepare for the use of Structural Funds

O Evaluate possible technical alternatives of strategic interest
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GRANADA

__%@,‘;%E; High level Schedule

* The Schedule describes a sequencing and definition of DONES Construction and commissioning (a few
thousands activities identified)

*  Developed taking into account recommendations of big-projects experts and taking into LIPAc schedule,
DONES commissioning scenarios, licensing aspects,...:

Phase 2014-2018 2019 0K To Tasavr Tos2¥r Tosavr Tasavr Toss¥r TasEvr To+Tvr Tosavr Tosd¥r  TorlO¥r  Tosli¥r  Tosl2¥r  Tosldvr To+K00
[ WP 1 Vvalidation Phase ]

£

g

g r WP 2 Engineering Design ]

a

] Technical Authorization

g e —

A\

[—v O{ WP 7 DONES Operation ]
paratory Phase ]
O e

-

e

Qg M:::z.:n" E WP & Integrated Commissioning and start-up j
0 <> —
% [ WP 5.3 Site, and Plant Sy i — ] Final Deliverias
N ; :

[ WF 5.6 iring, & Check out

+ rd
i WP 5.5 LS Manufacturing,
@ = = i Installation & Checkout
0 Mansfacturin i

Checkout ' [wp 5.4 TS Manufacturing, Installation & Check out ]
H H *

The Facilty Project

£,

[ WP 52 Plant Level Integrated Analysis ]

[ WP 5.7DONES Program Managemaent ]

Program
Management

N ender [N inprogress L ..o

Periodic updating planned
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GRANADA

_%ém‘; IFMIF-DONES in EU: Schedule milestones

Identification of the critical path is very

Critical path milestones important because it guides the design

* Project “start” TO

* Initial team build up +1y effort
* Site preparation contract +ly

* Buildings and Plant Systems contract +2y <+—— Hold point linked
* Building ready +6y to LIPAc results

* Injector contract +4y

* Injector installation +6y

* RFQcontract +4y

* RFQinstallation and commissioning +7y

* SRFlinac contract +5y

* Start of SRF installation and commissioning +8y

* DONES (integrated) commissioning +10y

* Start of DONES operation +11y

+1-2 years of irradiation and +1-2 years of PIE

First materials data around T0+(13-15)y
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GRANADA

IFMIF
-—;%énoms Governance and Management

Aim is the DONES Program (not just the DONES Facility)

Budveéi‘,'
of the DONES program
@ SC appoints Program Manager

Project Team (PT)

| I 1 I 1

Partners contributions would be:

= In-kind components, and/or

Stakeholders appoint members of the SC and defines

3
e
2
= People to the Project Team, and/or o Exploitation Quality & Engineering o Business
= Cash for Common Expenses and Reserve Fund € Operation Safety Team
§
Contributions will be agreed in a qualitative way by 5 @ o Procuument o B
the stakeholders and in detail by Procurement
Arrangements between Implementing Agencies Fusion for Enerev &
EUROfusi &Y Implementing Agency Implementing Agencies
=-ngTuslon in Spain In Partner Countries
On behalf of Euratom

Project run by very flexible Project Team built up on In-Kina
Contributions from different partners

Design Authority in the Project Team

. in the Broader
Owner/Operator responsibility on the Spanish Legal Entity Model similar to the one ust [
Approach project
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DONES Program implementation and next NV Z

steps 7| LFRIF-DONES

Proposed a fast implementing scheme that will allow fast start of the Project, based on:

III

* “political” commitment at the Minister level by bilateral agreements, and

* ‘“formal” commitment at the Implementing Agency level

Also proposed that the DONES-SC can be established as soon as in-kind committments for around
75% of the DONES Facility construction needs are available

Present financial overview

. Spanish commitment: 50% construction costs (main planned contributions; people to the
PT, Buildings and Plant Systems) and 10% operation costs

. Croatian commitment: 5% construction costs

. FAE (around 20% construction costs -130 M€- included in the presently planned long-term
budget)

. Japan formally invited to discuss about their possible involvement in the Program as well as

other possible partners that showed some interest (Italy, Poland, Sweden, Germany, Portugal,
France, Belgium, ...)

Target: To stablish the DONES-Steering Committee (late 2022-beginning 2023?)
(and that means the “oficial” start of the DONES construction Phase)
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