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A DONES, Demo Oriented Neutron Source, is the
European version of IFMIF. a facility

based on high intensity linear accelerator, for the test
fusion reactor structural materials.

This in view of DEMO, that will be the first fusion
reactor for electrical power production

.~20 dpé/yez;r

e ameer s -

One of the main differences between ITER
: and DEMO is the radiation dose: at DEMO
x—| 2o more that two orders of magnitude higher

~ 1 dpa/lifelime~=

DONES: DEMO oriented Neutron Source

INFN Andrea Pisent-INFN energia and acceleratori



ee)  Material degradation in Typical Fusion Reaction
aacdl Conditions <k

* Neutrons interact with the plasma facing walls and with the structural material behind
them (Special steels, W, Cu, SiC, Be, Li ceramic, and others)
— elastic collisions cause displacement of the atoms in the lattice
— Neutron capture cause transmutation and generation of He and H inside the material

* Macroscopic phenomena obhserved:
— Embrittlement, and increase of the Ductile to Brittle Transition Temperature (DBTT)
— Swelling
— In general, modification of mechanical properties
* Main parameters determining mechanical properties evolution:
— Type of material
— Neutron energy distribution
— Average number of displacements per atom (dpa) accumulated, and ratio of appm He/dpa
— Temperature of the irradiated material
* Experimental data: available at a few dpa (sufficient for low duty cycle research reactors)
but largely missing for 10-100 dpa or more, expected infusion power plants (~150 dpa )
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oones) Neutron Source Comparison INFN
10
* Fission reactors deliver high flux, but - 10" BOR60 D23
neutrons have too low energy compared to é :
. = 10 DEMO HCPB
fusion ones b
. § 10°
» Spallation neutron sources energy E
spectrum has a high energy tail which 'E_ ,
produce different material modifications é 10
.. . . c 10’ Neutron energy spectra
* Existing fusion reactors can deliver a £ .1 in different reactors and ESS
similar energy spectrum, but not the dose 2 '%1 neutron sources |
. . . 1074 (existing and planned)
« To fulfill fusion reactor program needs a Li ot
stripping n source (IFMIF) was designed “10° 107 100 10° 10" 107

From P. Vladimirov, A. Moeslang / Journal of Nuclear Materials 329-333 (2004) 233-237 N rom Enesgy; ek

D
e Sl e IFMIF HFTM XADS 1 MW HFR (reactor) | BORGO (reactor)
parameter plant W/m?

Total flux, 1.3-10s 5.7-102 6.5-102 1.2-10s 3.8-10 2.3:10s
Cm-2 5-1 p 0 0 2.5-10= 2.7-10% 0 0
Damage, dpa/fpy 30 20-55 5-10 38 2.5 20
H, appm/fpy 1240 1000-2400 160-360 16250 1.9 14
He, appm/fpy 320 250-600 25-60 1320 0.8 5.8
H/dpa 41 35-54 33-36 430 0.8 0.70
He/dpa 11 10-12 5-6 35 0.3 0.29

Displacement damage and gas production in iron for several neutron irradiation environments

A.Pisent INFN Energia Acceleratori 2024



C‘I A fusion-like neutron source required for the qualification of the materials to be used in the EU
DT DEMO

Whatis IFMIFDONES3

A neutronflux of ~ 10 cm2s?tis generated witmeutron spectrum up t0 MeVenergy

Accelerator o
Lithium Loop (Target)

Deuterons: 40 MeV 125 mA (5 MW) Test (Irradiation) Module

Li flux
Li(d,xn) Samples
B .-:‘ ._h :
stripping
reaction
Deuterons at 40 MeV
collide on a liquid
Li screen Heat exchanger
flowing at 15 m/s . High Flux Test Module:
20-50 dpa/y at 100 cm?

Controlled temperature:

Heat removal by 250 <T< 550 OC

high velocity Li flux

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

INFN Andrea Pisent-INFN acceleratori

<k ituto Hzriomale di Fisica Huclezre



Déf,f:g) DONES overall framework (NN

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, some key projects has been contributing. Presently more relevant ones are:

IFMIF) AFMIF/EVEDA (included in the BA)

- (FMIF ANVPENS i including specific Industry contract- (EUROfusion WP)
DOINE extended in 2022

\ DONES

Preparatory

OF  Phase AONES-PreP (ESFRI preparatory phase, EURATOM CSA, 2019-21)
ADONES-Cons2 (ESFRI consolidation phase, EURATOM CSA, i2023-25)

‘ DONES-PRIME ‘ AOONES-PRIME and DONES-UGR (Spanish funded projects)
DONES-UGR




Déf,ﬂ;) Institutions and main contributors to DONES desiggiNFN

oo S, Becerril, M. Garcia, A. Ibarra, M. Luque, M. Weber
E3a B.Bolzon N. Chauvin, £he) A. Madur, Marroncle L.Segui
ciemat | Arranz, DlimenezF. MartinFuertes, C. de la Morena, C. Oliver, D. Regidor
ENER. D. Bernardi, M. Cappelli, G. Micciche, F.S. Nitti, T. Pinna
==... J.CMarugan J. Gutiérrez, C. Prieto
s P. Cara, DDuglue H. Dzitko
¢l  W. Krélas
cv L. Bellan, M. Comunian, A. Palmieri, A. Pisent
IRECY L. Macia, M. Sanmarti
SXIT F. Arbeiter, V. Hauer, Y. Qiu
* M.J. Ferreira, A. Jansson, M. Eshragi, C. Martins
IE T. Tadic
¢ J. Aguilar, J. Diaz, J. Maestre, A. Moreno, R. Lorenzo, D. Séecdtzez, C.
Torregrosa
J. Castellanos

+the whole WPENS IFMIBONESean!
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A

INFN involvement in DONES design INFN

General accelerator physic#\. Pisent (DT),E. Fagotti (1T)

Beam dynamicsM. Comunian (R), L. Bellan (TD), C. Baltador (AR)
Diagnostica del fascioM. Poggi (1T)

Radio frequenzaA. Palmieri (T), F. Grespan, (T), A. Baldo (CTER TD)

Progettazione Meccanica e prototifi. Ferrari (TD), P. Bottin T (CTER); F. Scantamburlo (congedo
FAE a Rokkasho),

Computer controL. Antoniazzi(T), M. Montis(T), M. Giacchini

Inoltre, principalmente impegnato nei progetti IFMIF e ESS

i M. Giacchini,, A. Battistello (CTER ESS), A. Colombo (INFN PD), D. Conventi, R. Panizzolo (CTER ESS),
{AF LISNI 9{{ OKS LISNJLCaLC 8§ FFOGOGA@I dzyQ,
guidato da P. Mereu (1T) [*]

[*] situazione attuale, in passato anche sezione di Padova (A. Pepato
et al.) e Bologna (A. Margotti et al.)



o IFMIFDONES Facility R

IFMIF-DONES

R T e

The site is located at
Esclzar -18 km southwest
from Granada city- Spain
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IFMIFDONES Facility CNFN
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Test Cell
(Target + Test Systems

/= 7.:..:“ *
Lithium
Systems

Building may be etended for the second linac of the full 10 MW
power
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Li volume~ 14 m3

Lithium System (LS)ain functions: _
Target System Ll ﬂOW I’ate~ 100 I/S

A 5 MW power handling
A Li flowstability
A Liimpuritiescontrol andmonitoring
A Corrosionissueqaffectedby Ncontent)
A Radioactivityinventory(Be7, Tritum= ! / t X 0

Purification System =
Tertiary Loop

P
Primary Loop

HX-3
Oil-Water

/

Target Assembly (TA)

r<
~

Beam Ducts L

Li Dump Tank

Secondary Loop

~
~

~
Support frame ~

Inlet Plug Assembly (IPA) %Jue"Ch ark Heatﬂux: 500 MW/rrF IFMIF/EVEDA ELTL
! Jetthickness25+ 1 mm validation results
o Liinlet T300° C implemented in the design

Livelocity. 15 m/s
Chamber pressure:0? Pa

Outlet pipe



n@m% Test Systems (NN

Optimization of the design to maximize the

A Main test area: behind Target Assembly inside Test number of small specimens

CellA
High Flux Test Module (HFTM)
A Test Cell Maintainabl® HFTM removed
periodically (1/year)
Other modules under assessment
Other experimental areas:
A Room for other applications using Test Cell
neutrons downstream the Test Cell (R160)
A Room for other applications using HEBT
deuterons (nuclear physics, medicine, Specimen payload inside a HFTM
AYRAZAGNBEZX0 0St26 (GKS | OOSt SNI (i 2 NJLUPYetigiprsfe latest layout

HFTM Container

> >

X-Ray tomography (HFTM
capsule mockup)

- -

i

———— Test cell (TC) 5=
yal Il I i |
i .| - i

: i

- V

More than 850 specimens can be
hold in the HFTM !!

Experiments Room (R160)

Complementary
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oones) L&M and Remote Handling (NN

Remote Handling Logistics & Maintenance

A Compatibilityof architecturalfeatureswith Flow of Materials
for replacementand maintenanceof plantequipment

~ HROGNdACMC mm GAKALILMAY3I oleaxr StSorizNaZ

A Main RHEquipmentin Acces<Cell

A Acces<ellbig enough for storage A Maintenance Matrix, harmonization equipment and Asset
of all components ’ Management
A OtherRHin ASandLS m %' A Developmenbf Virtual Realitytools for analysisof
installationand maintenanceoperations

-

Scraper

Scrapers and collimator have two
0 properly shape D+

(he mulnpoles magne(s |s Ilmued
compared to quadrupoles.

+ HEBT Main line scraper
§  (6.:6.2.2): Ascraper will be
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Safety activities

<L

Safety

A SafetyAnalysisReportissuedand
continuouslyupdated

A Analysisof the accidental events
and the mitigation measures
(MELCORiImulations)

A Identification & development of
specific safety requirements for
components

A Staged._icensincstrategy

RAMI

A Top-down simulation with availability allocation for

eachgroupof system(87%AS)

A Bottom-Up simulationsusingBlockSinunder analysis
to improve performancefor eachsystem

A

> > >

>\

Neutronics

NuclearDataHandbookissued
Detailledmodel developedof AS
Dataon prompt dosesresidualdoserate

Design and optimization of shielding
barriers

Analysis water and vacuum products
activation

Integrated doses during critical
maintenanceactivitiesunderanalysis

Standard codes and libraries (MCNPX,
McDeliciousMcUNEDACABFISPACK)
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IFMIFDONES 5 MW Accelerator Design INFN

40MeV/ 125 mA CW /5 MW SC LINAC
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Particle kinetic energy (E/A) (GeV/u)

A Design

® Achieved

-=-10 MW
1MW

===100 kW
10 kW

===1kW

A

1E+02

~
AN
PIP-I1 [Ring >

1E+03

A HighestD* current LINAC
A One of the highestverage beam power
A LongesRFQ

A Record of light hadrons current through
SC cavities

A HighestBeam perveance
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oones) IFMIFDONES 5 MW Accelerator Design INFN

Acceleratobasedon IFMIFdesignwith Beam footprint @ target
Beamincidentat 9° angleA o) - () P
. - . . q 1
possibility to upgrade to IFMIwith 2"d mirror accelerator (10 MW) F F'
] -0t ] -0.1
RF Power W 175 MHz SSPA RF Stations 0] g :
22200 kW  2Zx20 kW 185100 kW 2 7x200 kW Beam footprint D-:@ - ] p0.01
200 x 50 mm? S I B ]
LEBT HH n»!rslﬂrl + 11 HEBT 106 1 50 mm’ R o20:
F—— sl SR -
source -150-100-50 0 S0 100 150 <100 50 0 S0 100
100 keV 5 MeV & 14 22 30 40 MeV ~ 10x5 cn# footprint

Beam Dump 20x5 cnt footprint

(reference
Auxiliaries
Vacuum CryogenicsWater cooling

Gas ancklectricdistributionX

(optional)

ey
(T T
222N 5t =

SRF LINAC

D+ CW 175 MHz SC LINAC RFQ
125 mA /40 MeWW 5 MW INJECTOR
Total length of 200 m
Windowless liquid.i target
20 y,87%availability
Handson maintenance (<1 W/m)




:me IFMIFDONES 5 MW Accelerator Design NEN

DOINE

LEBT

i MEBT

Major Upgrades = —— z

S :

0 Number ofSRF cryomodulegscreased from 4 to for _/J“ . =

enhanced flexibility, increasemperationalmargins | e oo &

0 200 kW Tetrodes replaced) Solid State (SS) technoleg) - | < _

in the RFPowerSystem i : * m) » Sl

o Flexibility on the target beam footprin{horizontal size 3

and size of side peaks) T b §

£ g‘.

o Enhancedivailability :

Power density normalized (W/mmz2)

|t1e-05

10.6

Losses (W)

10.5

10
10.4
. . LL Ml

20 80

40 60
z(m) Total=1232.82 W

100




A Beam dynamics design

\
z

(/
@

L
~

7>

pOONEY/

Design and simulation of parasitic line for
interdisciplinary users (INFN)

Start to end error study
A 1/1000 bunch extracted with a fast meander line chopper

A Assessment of possible and realistic errors of the beam line
TOF experiments.

A Correction schemesteerersc BPM)

A Monte-Carlo simulations

(mechanical, ripple, static, dynamic) from ion source to target

Cavity 4 failure

ORNWE W ag
Log loss (wjus)

-15

=)

parasitic
Every macroparticle carries 25 mW

12 Electrostatic septum (0.5 mm thickness)
| ..

+ Studies of théeam scatteringdue to residual gas near the target

+ Extraction oparasitic beam(0.1%) to experimental area

+ Coupling of beam dynamics/neutronics simulationsrfadiation optimiz;ei

nominal Every macroparticle carries about
500 mwW

+ Uncertainty Quantification analysis

283 mm

Xmax =18.727 mm Vimax =27.

Simulazione della potenza di fascio (principale e parassita) al setto

elettrostatico
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Vacuum design

A Differential vacuum profile near the target with gas injection control
(Ar), pressure between 104 to 10 hPa in the target and below 5-10-8

hPa in the SRF LINAC (Molflow+)

A Use of Slow Pumping Systems in the SRF LINAC area
A Pumping in the SRF LINAC area to be optimized
A Fast valves for mitigation of accidental events and machine protection
A Primary pumps outside the vault
A Equipment harmonization to improve maintenance
A Quantification of the lithium vapour deposition along the line =
4 . . . . e}
A Simulations of the lithium loop (ITERVAC) £
A Vacuum Handbook 2
| ?

101 . T r r r Lithium loop m
€ [ ——Lithium = = -Sodium - - - - Potassium ed D‘:
3 10° + I::‘
5 é
210-1 E E g
£ Second beamline IE\
2102 3 Source = | G i@ @ b |
@ ’ _ _ Ry
g 108k 1 .= 4.? e=rr 44,-\« Y Hi[, 71 r— ] )
S0} U ]
%‘10’5 E ; E H
gm“’ 3 = 1
<

107 : . - L :

0 2 4 6 8 10 12

Distance from target (m)

1073
10
10°®
10°®
107
10°®
10°
10710

10"

10-12 I

Distance from Source (m)

R
(®)
\— Deuterium —— Hydrogen Argon Total
Y "~ “§ minimum
F ] pressure
;_ _. target
- .
5_ maximum pressure _5
r 1 ] WU B . —t-f"*’i K] "
E'weer mra ME"Br'I'm” e "5';: Linac HEET Targét ]
[ . , , ]
T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100



Déf,ﬂlﬁ) Injector/RFQ/MEBT @

Basedon LIPA@esign +

Injector o RFQ
A NewChopperfor high R = A Vanes erosion moddbased on
intensity D* beam sputtering. Other phenomena

A Experimental plan of study ™ dzy RSNJ audzRe oAz
of dielectric diskdnside the A RFQ mechanical engineering &
ion source for upgradeto ease the maintenance
improving/optimizing
injector and Facility
availability (Boron Nitride
disk)

A Power coupler with brazed
windows

MEBT

A Modifications introduce to
improve themaintainability

A Injector enhancement based ™ @
on LIPAc operational
feedback and enhancement
programme performed in A Enhancement of th&eam
the frame of the ' Diagnostic¥DC measurement)
IFMIF/EVEDA BlAand BAll andVacuum package
(respectively)




T IFMIFDONES: SRF LINAcC (N

o o To Io Do P D>

Five Cryomoduletop-loadedA integration in the vault
¢g2 GellSa 27F | 2waad20d¢high GASay
<200 kW RF couplers. Biasedok design

29 x solenoids packagesg A 1 K a8 0 SSNB NA =

4 x Short Warm Sections

Valve boxesn a parallel room to ease maintenance Current lead ST ATES Vacuam vessel

package separator top p|ate

Complete study ofryogenic hazards

Vacuum vessel

body
i dan et “ s .' - ‘_.‘ .
= : : Cold warm
& ’} £ & 1 £ ’? ‘& transition
l Support frame

/ Cavity  solenoid Magnetic shield Thermal screen Power coupler
Vacuumvessél



n@fn"lﬁ):—::" RF Power System (NN

56 RF Stations to supply the RFQ (8), MEBT (2) & SRF (8;11;9;9;9) cavities including the respective cc

\ , A Basedon SSPA(LIPAcTetrode Based)to
improvethe reliability and maintainability

A Thedesignof the RFSystemwell advanced
by improving the efficiency (>60%) and
architecturewith respectto the LIPA®ne

A Requirementdor a powerful LLRMasedon
LIPA@xperience

A Challenginglesignof the coaxiallines

A Assessmenbf circulator requirementsand
transistorstechnologies

16 kW up ta200 kW
CW 175 MHRF Power System
12 MVAelectric consumption



Validation activities CNFN

Prototype of DONES linac

IPMIE EVEDARFQ | oo LIPAc (9 MeV 125 mA) [IEE

validation and engineering design activity

l . Injector + LEBT

CEA Sacla
Y 1 | |
N INFN MEBT SRF Linac

QST | @ | CIEMAT Madrid _ CEA Saclay

Py 5 'C/EMT Madrid HEBT
Ty CIE)MAT Madrid r
; > 32 -k q['w ) BD
. l Diagnostics L : EMAT Madrid

E CEA Saclay

= 14T Madrid || | Cryoplant

l I INFN Legnaro CEA Saclay E RF Power
Aoy CIEMAT Maclyid

CEA Saclay | ® }?UI/dlng
iy Auidliary System
okkash SCK Mior y Sy
o Control system
. ] ) ‘ -
In-kind contribution ' mstggt’on

through INFN 24 Mu

A.Pisent INFN Energia Acceleratori 2024
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"*Specs on geometry,
surface roughness and
quality, vacuum
tightnessé.
Field and beam

. erformances under INFN
18 modules in three supemodules Fr)esponsibility

Adigh energy SM built by Cinel, Padua (ltaly),
Alntermediate energy built internally by INFN,
ALow energy attributed to RI Koln (Germany), concluded by INFN

IN FNIstituto Nazionale di Fisica Nucleare (Italy) Andrea Pisent_|NFN acce|erat0ri
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‘”’”ﬁ) LIPAc (the prototype accelerator in Japan) INFN

Hardware commissioning

; eam commissioning

A RFQ beam performances full current pulsed mode reacheg Deuteron 125 mA 0.1% achieved during Phase B (5 MeV)
A RFQ conditioningeached 105 kV CW tested (80% nominal) Long and comprehensivajector CW campaign

A RFQ water frequency tuning loopested A 140 mA CWachieved stably for several hours (~12 h) w
A To restart later soon after solving issues WRPS/RFQ 11 mm electrode. Up to 155 mA achieved with 12 mm
(couplers and circulators) electrode. Campaigns ongoing to check the best electr

for CW operation.

A Damage of BN disk (~3 months) and insulators under
analysis, as well as current jitter and emittance
degradation along the run.

A Phase BInjector+RFQ+MEBT+HEBT+HRBDestart soon

© 19 Dec. 2021 Duty cycle

28w Vea lowered ‘
Jby3%

I Tl '::;-r- |
: -\la" ":“‘l‘ o “ f ” : Wl || l] ]
i

- ‘ |
|
K

| A

f \

\f , [
| 1

Vo, e A g x—_:m" 4A 4| 4B,
: . Temperatures at each RF couplers b«W%»ﬁH 4AL ﬁ“w;._i\)
~ " (1A/1B/2A/2B/3A/3B/4A/4B at window flange (w) and tapered coax (t))

04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00  22:00

Extracted current=142-145 mA, Intermediate Electrode Voltage=18 kv

SOL1=370A SOL1=450A

SOL1=500A SOL1=550A

INFN has realized the full performance protype,

and temporary couplers (funded by F4E) used

until now, brazed final couplers were in charge
to QST (Japan).




DéF;Ek:;;f { dZLISND2 Yy RdzOGAY 3 | EmQ

A High Beta naked cavitdesigned, manufactured o

and testedwith margins related to the
specification

A Design of théfuning systenadapted from LIPAc FE00
and SARAF

@March-21
A Complete Cavity under design and manufacturing v % ®Noy 2021 -1st run

@Nov 2021 - 2nd run
@Nov 2021 - 3rd run
<+ TARGET

1.E+08

0O 1 2 3 4 5 6 7 8 9 10 11 12
E,..(MV/m)

- Assemblyof the LIPAGRHRINAMNgoing
A essentiainputto be integratedin the final design

- Thecommissionings expectedto startin 2024
A Validationof the low-betacavityandits tuning system,
Tuning force along the beam A Validationof the cryomoduleintegration
axis (LIPAC/IFMHIDONES)




e 200 kW CW 175 MHz SSPA RF stations ¢/ IR

!

Two prototype alternatives under manufacturing and testing

1) Based orSingle cavity combiner 2) Based orProgressive and hybrid combiners
A 160-cavity combinertested up to100 kW CW A RF Statiortested successfully up 200 kW
A Amplifier modules under manufacturing full duty cycle

A Total efficiency exceeded 60%

110
100 | g + * *
a0 T el freifer : i

80 1 50

p
2 +
3 4;
*
*

0

gﬁ{] [ e _ IR

50 — : .

ol IVZ = 1w enhancementof LIPAGRFQ stations (based on the
30 L i Py (kW) j

_ —_—1t0 ; feedback of IFMHDPONES prototypes)
20 . 20

10 T; qu
0 T il ENFHNFIPHIIN SRS BT
10:48 11:16 11:45 12:14 12:43 13:12 13:40

+ Feedback fromIPA6 kW SSPA stations and

Temperature (2C)




power efficiencyJINFN

Pout vs Pin @54 V [dBm]

y =1.25811E+00x + 8.49391E+01

as presented by A. Palmieri
at the WPENS technical
meeting 13/12/2023 the
INFN prototype for the solid
state amplifier, so called
alternative 2, produced by
the Italian companies DB
and associated, has reached
the nominal performances;
in particular for a long

run test has kept for various
days the 200 kW power level
and shown a power
conversion efficiency
exceeding 60%.

deviation from linearity [dB] vs Pout @

o

70.00 7200 74.00 76.00 7800 80.00 8200 84.00

“Efficiency @ 200 kKW [%] (P, [KVA]/Ppe [kW])

A.Pisent INFN Energia Acceleratori 2024



'F"’;)-----* The DONES Programme

pOONEY/

1St DONES Steering Committéeld
the 168" March 2023

Official start of the
DONES Construction Phase

Next steps:

A Project construction phase rarp

A Consolidation of current baseline

A Handover of the design from other projects

A Start procurements

A Widen the Users Community to ndasion apps

Lo t 2RI RSN

H

L 10Y05/ZD230
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Yo An The DONES Programme INEN

Validation Phase [ Conceptual Design & Prototyping

Eng¢ineering Design & Preparation for Operation

AUTHORIZATION

] " FOR OPERATION
! i3: O DONES Operation II-
| £d 8
| g2 2
i 1 2 5 AUTHORZATION
E b FOR INTEGR ATED
| a COMMISSIONING
= I
q I o integrated Commissioning and Start up
o |
O I
o) I
o 1
o 1
[7¢] |
(11 ] 1
g l Lithium Systems Manufacturing, installation and Checkout
|
(] 1
| Tast Systems Manufac turing, installation and Checkout
|
: CiCS Manufacturing, installation and Checkout
|
: [Plant Level integrated Analysis & Proyect integration
|
DONES Programme Management, Oversight & Support
|
|
Gl I i
S L2/ o & ¥ o » &/ e o @ 3 o & o o » o © 5
[ o Y v o o v Y LY 5 & o' .} o iy ) i
,é‘; v/ & ¥ & & ¥ v/ & ¥ & & v v/, & ¥ & & & g
o
~

L t2RIFRSNF p L 10/05/2D230



*“Déf,ﬂgk Construction of First Auxiliary Buildings INFN

-
A e Clemal

* &
Junta de Andalucia -5
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Déf,:g) Conclusions (DONES point of view) INFN

TheDONE®rogrammehasentered intoits Construction Phase

The work carried out during these last years within the framework of the
EUROFUSION WPHERIBject has consolidated
the design of theFMIFDONES Facilignd its accelerator,
started with the design of IFMIF from 2007 within the Broader Approach activities

Although some engineering validation activities are still ongoing
no showstoppers have been identified

The strategy implemented to find synergy wdimilar facilities(e.g. ESS, CERN, MYRRH.
{tLw![HZXU0O LIPAGS &nRripdrtank asg¢t tolmdnimize/mitigate the risk and will |
pursued,

Strengthening the collaboration with the whole accelerator scientific and industrial comm
IS key for the success of IFMIONES and the next generation high current linear accelere
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(FMIF _ //,és\\\
DOINE Updated CostEstimate(May 2021) @

Last update (2021) based on industrial quotations for conventional systems and BA expertise for high-technology ones

Task Name W Base Value W
( Ma) ( Ma) ( Ma)

50000 Task Name. Dog)i?e%)::(s:tcr)LrJT::;i?SnS:i(l)nnsitnaélation, Test and 526,77 643,03 819,85
5.1.0.0.0 Design integration 2,99 3,33 3,82
5.2.0.0.0 Plant Level Integrated analysis 7,61 8,45 9,72
53.0.0.0 i:g,ciléi(l:iionugts and Plant Systems manufacturing, installation 282,94 332,87 416,08
54000 Test Systems Manufacturing, Installation & Check out 21,80 29.07 39,25
5.5.00.0 Lithium Systems Manufacturing, Installation & Check out 27.69 36,92 49,85
5.6.0.0.0 Accelerator Systems Manufacturing, Installation & Check out 113,72 151,62 204,69
5.7.0.00 | ProjectManagement 56,68 62,98 72,42
5.8.0.0.0 ﬁ]esrgézf\;t:r;itrglrgﬁgéit?unt and Control Systems Manufacturing, 13.34 17,79 24,02
6.0.0.0.0 DONES Integrated Commissioning and Start-up 34,74 40,87 51,09
7.0.0.0.0 DONES Operation 960,84 1130,4 1.413 3
8.0.0.0.0 DONES Decommissioning 158,33 211,11 285,00
(*) Class 3t according to AACE Cost Estimate Classification System

INFN Andrea Pisent-INFN acceleratori

<k ituto Hzriomale di Fisica Huclezre



IFM;) ialiall parucipatolt I DUNEOS aclcicialul

(discussion in progress) @?N

DOINE

A In the next phase of DONES, the INFN could provide, in addition RFRfj¢he
entire injector (ECR source, LEBT line, chopping system) having all the
necessary skills and excellent contacts with highly qualified Italian industries.

A Integrating theRF systenandinjector under the INFN responsibility would
simplify the management of two interfaces between different components that
have proved to be very complex in the LIPAc experience.

A Moreover we can participate to the realization of t8RF linadNFN and
Italian industry. For example one cavity family



