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ESS Vacuum




ESS Vacuum System f @

Target

Normal Conductivity LINAC Cold LINAC
i |

i 1 [ 1
ih 2 2 i i i

75 keV 3.6 MeV 90 MeV 216 MeV 561 MeV 2000 MeV

The ESS organization charges the ESS Vacuum Group
(VG) with the responsibility for all ESS vacuum
systems (vacuum instruments and Control System)
including not only the Accelerator, but also the Neutron
TARGET and the Neutron Instruments. instruments

The goal is to have integrated design of the vacuum system, common components, reduce
maintenance and training, lower number of hardware spare parts, create scale to lower costs
(Framework Agreements), simplify interfaces with other sub-systems (EX: ICS, MPS, PSS interface).

It means, support the in-kinds for Accelerator, Target, and Neutron Instrument to work on their
specific needs looking from the ESS long term operation in a most cost effective way.



Vacuum Standardization @

an Integrated Approach

*Working closely with our partners across the project: our

Description: ESS Vacuum Handbook Part 1

primary goal is to promote the use of common vacuum E b
° ° 1. INTRODUCTI

solutions, equipment and standards. As a result a Vacuum The European Spaton Sorce (£55) s an aceleratorrven et solton

ot - - e
Standardization meeting was held in February 2014 where s ey, St o et ors Vo
equipment suitable for Standardization was agreed and -
reflected in the ESS Vacuum Handbook. i i S

Systems,

ESS Vacuum Handbook Part 2 — Vacuum Equipment Standardization,

*An important element is the Standardization of Procurement s isoorses-vocum oesna rrcasen, s
Policy applied for the procurement of all “major” vacuum | R
: : : .. whers nectssry or the dfvon of Gadpment and processes assocend wih he
equipment. This policy ask the partners to participate on a o ssoms o e Acsrtr,Torgt o euron s T i

applicable to all vacuum components and systems exposed to a technical vacuum
environment.

single Framework Agreement. T W, 3 e 2 e, o e it cnsiton s r e

throughout all the accelerator, target and neutron instrument vacuum systems and
hardware.

This VH will be periodically updated throughout the life of the ESS project.

*The ESS Vacuum documents (handbooks, rules or interfaces Mg st oo oot ok
docu.ments) are the majors documents that covers the | R
requirements for the accelerator, target and instruments and IS mes o s momsbity o st smt om osore
applicable to all ESS in kind Partners.
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Neutron Instrument Suite
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Powder Diffraction
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Single-Crystal Diffraction MAGIC, NMX
Imaging & Engineering ODIN, BEER
Direct-Geometry Spectroscopy | CSPEC, T-REX
Indirect-Geometry BIFROST, MIRACLES,
Spectroscopy VESPA
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Vacuum Modeling Bunker

A 1S

Main problem is conductance. Vacuum pumps are up to 24 m
away from neutron beam pipe. A Vacuum manifold has
limited space to go through the bunker wall. Vacuum
specification equivalent to UHV, same as particle accelerators
including material limitations on the chambers sealing due
high activation by neutrons. "




Vacuum Modeling Bunker

BEER instrument




Typical vacuum system Instruments @

Sub-headline to strengthen the headline above
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3 —Vacuum Vessels for Detectors




Vacuum Modeling Experiment @
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Vacuum Modeling Experiment

LOKI instrument, similar to SANS at PSI
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LoKI = SANS Instrument @
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Standardization
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Tack.
Thank you.

Marcelo Juni Ferreira
Vacuum Group Leader — ESS ERIC

marcelo.juniferreira@ess.eu
+46 72179 22 61
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FAIR Vacuum Requirements

Linear Accelerator HEBT

Beam Vacuum System: UNILAC , Linear Accelerator 10 ""mbar < p
* Total length: ~ 3.9 km p =10-" mbar p-Linac
* VVolume: ~ 65 m?3 p = 108 mbar

Ring Accelerator

. . 10-6 — 10-12
Vacuum: 10°— 10"'“mbar SIS18 p < 10-""mbar

 Cryogenic sections with

operating temperatures of 5-20 K

- Bakeable sections (up to 300°C) -
operated at room temperature

Antiproton Ring
HESR

p < 10-19 mbar

Insulation Vacuum System

for superconducting magnets in
SIS100 & SuperFRS and
cryogenic transfer & bypass lines

* Total length: 2.8 km
* Volume: ~ 300 m3
« Vacuum: <10 mbar

p = 10° mbar

FAIR GmbH | GSI GmbH

Production
of antlprotons

Super FRS,
= 106 — 108 mbar
Collector Ring CR W

Andreas Kramer — Swedish Big Science Forum 2024
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<108 mbar

/Ring Accelerator

SI1S100

p = 5:10-12 mbar/

Production
of new nuclei

CBM

Low & High-Energy Cave

Graph: GSI/FAIR

. Experimental setups

31.01.2024 29
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FAIR stepwise approach towards MSV e FJ«IR iI= 5= 1L

SIS100

mmmmm First Science +
e Next steps
s MSV completion

APPA, NUSTAR and
PANDA investigate options
for further experiments at
green lines

Continuation of APPA,
CBM and NUSTAR
experiments in
existing facility

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 30



FAIR’s vacuum procurement needs ggﬁe ce
HEBT: Special Chambers o F-MR == 1

* Quantity needed: 2 pieces (First Science (FS)) / 3 pieces (FS+)
* Geometry: length ~2100 mm, height ~500mm, width ~500mm;
* Flanges: 4x DN160CF (two are pumping ports), 1x DN400CF

Vacuum Properties
Integral Leak rate <1 - 1019 mbar I/s
Outgassing rate: <5 - 101 mbar I/ s cm?
Chamber: material according to EN 10088: 1.4304, 1.4404, 1.4306, 1.4429 or 1.4435 or higher quality
Flange material: material according to EN 10088: 1.4301, 1.4306 or 1.4307 or higher quality
Flange material pumping port according DIN EN 10088: 1.4429ESR
Residual gas composition as acceptance criteria
UHYV suitable cleaning required
non-bakeable

Mechanical requirements:
Check of welding seam according to DIN EN ISO 9712,
quality class DIN EN ISO 5817 B
Surface quality Rz=25

Additional Request:
Final design/engineering by manufacturer
Vacuum, mechanical and magnetic requirements to be proven by FAT from manufacturer
Full documentation of design/engineering and FAT tests

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 31



FAIR’s vacuum procurement needs ?Cﬁg ce
SIS100: Thin-Walled Magnet Chambers FAIR == Il

Cryogenic rib-reinforced quadrupole chambers with star-shaped cross section and LHe cooling tube circuit

8 pieces, two length types

lengths: 1.5 m and 2m

sophisticated chamber design

star-shaped aperture: 140 mm x 140 mm
thin-walled, thickness: (0.4 ... 0.5) mm

material: stainless steel grades P506, 1.4404, 1.4435
flanges: DN160CF; 1.4429 ESR

U < 1,01 at room temperature

LHe cooling tube circuit according to the requirements of the Pressure Equipment Directive (PED)
2014/68/EU

UHV requirements:
integral leak rate: < 1x10-1° mbar I/s
outgassing rate (after bake-out): < 1x10-"" mbar I/s/cm?
UHYV suitable cleaning
bakeable up to 150 °C
bake-out cycle at 150°C for acceptance test required

Mechanical requirements:
welding: ISO 9712, ISO 5817 B
brazing: ISO 18279 level B
surface quality: R,<6.3

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 32
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FAIR’s vacuum procurement needs big F AIR
I=S= 1l

SIS100: Magnet Chambers

Star-shaped Quadrupole chambers

2 pieces

length: 2.1 m

star-shaped aperture: 164 mm x 164 mm

wall thickness: 3 mm

material: 1.4429, 1.4435

flanges: DN200CF, DN350CF; 1.4429 ESR

Hre < 1,01

standard vacuum firing @ 950 °C

NEG coating (TiZrV)

thin (8-10 mm) bake-out jackets and chamber supports part of delivery

UHV requirements:
integral leak rate:
< 1x10-19 mbar I/s
outgassing rate (after bake-out):
< 1x10-'2 mbar I/s/cm?
UHV suitable cleaning
bakeable up to 300 °C
bake-out cycle for acceptance test required

Mechanical requirements:
welding: ISO 9712, ISO 5817 B
surface quality: R,= 10 ym

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 &3



FAIR’s vacuum procurement needs
SIS100: Straight Tubes / Bellows

Straight beam pipes

~ 25 pieces

~ 5 types with different lengths ~500 ... ~3000 mm
round tube DN160

wall thickness: 2 mm

material: 1.4306, 1.4307, 1.4404, 1.4429, 1.4435
flanges: DN160CF, DN200CF; 1.4429 ESR
standard vacuum firing @ 950 °C

bake-out jackets and chamber supports part of
delivery

UHV requirements:
integral leak rate:
< 1x10'9 mbar I/s
outgassing rate (after bake-out):
< 1x10'2 mbar I/s/cm?
UHYV suitable cleaning
bakeable up to 300 °C
bake-out cycle for acceptance test required

Mechanical requirements:
welding: ISO 9712, ISO 5817 B
surface quality: R, =10 ym

FAIR GmbH | GSI GmbH

Bellows

~ 50 pieces
~ 10 types with different lengths: ~100 . 300 mm
DN160, corrugated (hydroformed), single-walled,
wall thickness 0.3 mm
material: 1.4404, 1.4406, 1.4435,1.4541, 1.4571
flanges: DN160CF, DN200CF;
1.4429 ESR
standard vacuum firing @ 950 °C (bellows @ 500 °C)
bake-out jackets part of delivery

UHV requirements:

integral leak rate:
< 1x10-10 mbar I/s
outgassing rate (after bake-out):
< 1x10-12 mbar I/s/cm?
UHYV suitable cleaning
bakeable up to 300 °C
bake-out cycle for acceptance test required

Mechanical requirements:

welding: 1ISO 9712, ISO 5817 B
surface quality: R,= 10 ym

Andreas Kramer — Swedish Big Science Forum 2024
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Bellows for cryogenic sections

ca. 120 pieces

ca. 5 types with different lengths: ~ 100 ... 300 mm

DN160, corrugated (hydroformed), single-walled,
wall thickness 0.3 mm

material: 1.4404, 1.4406, 1.4435,1.4541, 1.4571

flanges: DN160CF; 1.4429 ESR

no vacuum firing required

no bake-out jackets required

UHV requirements:
integral leak rate:
< 1x10'° mbar I/s
outgassing rate (after bake-out):
< 1x10'2 mbar I/s/cm?
UHYV suitable cleaning
operational temperature: < 20 K
bake-out cycle for acceptance test required

Mechanical requirements:
welding: ISO 9712, ISO 5817 B
surface quality: R,< 6,3 um

31.01.2024



FAIR’s vac procurement needs: big
SIS100: Cold Warm Transitions (BV-CWTs) =~ FAR ==nu

~ 50 pieces

9 types

Length: ~0.5 m

Elliptically/star-shaped aperture of inner tube: 133 x 65 mm?2

Chamber material according to EN 10088: 1.4306, 1.4307, 1.4404, 1.4429 or 1.4435
Corrugated (hydroformed) round bellows, single-walled, wall thickness ~0.3mm
Bellow material according to EN 10088: 1.4404, 1.4406, 1.4435, 1.4541, 1.4571
Flanges DN160CF, material according to EN 10088: 1.4429 ESR

Additional Helicoflex type seal

Bake-out jackets (on warm side) part of delivery

Vacuum requirements:
Integral leak rate < 1x10-1° mbar I/s
Outgassing rate (after bake-out) < 1x10-'2 mbar I/(s cm?)
Operational temperature (on cold side) < 20 K
UHYV suitable cleaning
Bakeable up to 300°C
Bake-out cycle for acceptance test required

Mechanical requirements:
Check of welding seams according to ISO 9712, quality class ISO 5817 B
Surface quality Rz<6.3

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 85



FAIR’s vacuum procurement needs
SFRS: SC Dipole Chambers

11 deg. Dipole chamber & support structure
. Number of pieces : 2 '
. Number of variants: 1

Pumping chamber
. Number of pieces: 1
. Number of variants: 1

9.75 deg. V-shaped Dipole chamber
and support structure
Number of pieces : 2

. Number of variants: 1

9.75 deg. Dipole chamber with
Integrated pumping chamber
and support structure

. Number of pieces : 6
. Number of variants: 3

9.75 deg. Dipole chamber without
Integrated pumping chamber and
support structure

. Number of pieces: 8

Number of variants: 4 / :

FAIR GmbH | GSI GmbH

" FAR m=1

Vacuum requirement
Ultra high vacuum, outgassing rate 1x10-°mbar I/s cm?, leak
rate 1x10-°mbar I/s

Material Properties (Required magnetic permeability)

Chamber body
Required relative magnetic permeability < 1.01

Flanges

Required relative magnetic permeability : < 1.05
DN400CF

Material: DIN EN10088: 1.4306, 14307 or higher quality
Racetrack/rectangular flanges

Type: metallic sealing ( e.g. HELICOFLEX)

Support structure

Parts of dipole vacuum chamber support structure placed at a
distance from yoke edge larger than magnetic gap : < 1.05
Parts of dipole vacuum chamber support structure placed at a
distance from yoke edge less than magnetic gap : < 1.01

Following material can be provided by FAIR/GSI
Stainless steel 1.4429 ESU Sheets

Size: 10 mm thick plates of 200 cm X 100 cm

Size: 8 mm thick plates of 200 cm X 100 cm

Size: 6 mm thick plates of 200 cm X 100 cm

Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 36



FAIR’s vacuum procurement needs big
SFRS: Focal plane chambers o FAIR == 1

Maximum
Evaluated weight, (without inserts)
Nomenclature lengthX widthX height
mm?3 Kg

FPF2DK1 3460%960%x1130 2800
FPF3DK1 1034x960x970 900
FMF2DKA1 2434x960%970 2100
FMF2DK?2 1040x960x%970 1000

FMF2DK3 2276x960%1130 2000
FME3DKA 1000x960%970 900

FHF1DK1a 634x1000%960 600
EHE1DK1b 1514x960%970 1200

FHE1DK2 3460%x960%1130 2800

RefDK1 2434%x960x%970 2100
RefDK2 2434x960x%970 2100

Vacuum requirement: Ultra high vacuum, outgassing rate 1x10-°mbar I/s cm?, leak rate 1x10-°mbar I/s
Number of Items: 11, Variants: 11
Additional items: Support frame for each chamber, Set of blind flanges
Material requirement:
stainless steel of any type (without specified magnetic permeability) such as 1.4301, 1.4306, 1.4307, 1.4404,1.4435 or
1.4429. (must follow DIN EN 10088)
Task for the contractor: Design, Production
Comments:
* Thick top plate required: approximately 40 mm
* High requirements on overall flatness of the top plate (0.1 mm)

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 37



FAIR’s vacuum procurement needs big
SFRS: Other Beam vacuum elements o FAIR == 1

Material:
stainless steel of any type (without specified magnetic permeability) such as 1.4301,
1.4306, 1.4307, 1.4404, 1.4435 or 1.4429. (must follow DIN EN 10088)

Vacuum Requirements:

« outgassing rate 1x10°mbar I/s cm?
* leak rate 1x10°mbar I/s,

» special RGA acceptance criteria

Pumping chambers: DN400 pipes
with one fixed and one rotatable
DN400CF flanges

Hydroformed bellows

2 X DN150CF ports

Hydroformed bellows 1 X DN40CF port

One fixed and one rotatable

DN400CF flanges

Beam pipes: Race track bellows
DN40_0 pipe Edge-welded type

One fixed and one rotatable 680mm X 140 mm
DN400CF flanges

Helicoflex type flanges

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 38



FAIR’s vacuum procurement needs big
SFRS: Beam vacuum elements supports " FAR ==nu

Number of supports (of various types): 25

Constructional steel grade: (DIN) EN 10025-2

Design: Hollow sections accordance with (DIN) EN 10210-2 and
(DIN) EN 10219-2.

support structure

alignment bridges

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 39



FAIR Cryogenics Overview

Major FAIR Cryogenic Users

SIS100, SuperFRS and CBM are using SC
magnets supplied by one central cryo plant

FAIR GmbH | GSI GmbH

o]
“ FAR ==1

Cryogenic
topology

SIS 100

plant:
CRYO2

common

compressor station CBM

PANDA SuperFRS
ool down/
arm up Unit
APPA

Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 40



FAIR’s Cryogenic Procurement Needs
SFRS Local Cryogenics

b|g?
sclence
sweden

FAR ==mx

Transfer lines of branch B — central link

Branch B is the central distribution Branch of the Super-FRS Helium
Cryogenic system: Three Transfer Lines connect the Branch Box to the
neighbouring branches (incl. installation). A fourth line supplies GLAD.

Three pieces of vacuum-insulated helium cryogenic transfer lines
62 m total length
Vacuum jacket DN 400
Active thermal shield
4 process headers (DN80, DN50, DN40, DN40)
Design Pressure PS = 20 bar(a

Mgﬁ"}f@;"z’f‘ o AY200-XLB1=WPT6
p—— (FHF1YTBL)

Branch L
(FLF1YTQ11)

130

AN Branch H:
(FHF1YTM13)

15

Branch Box
AY200=XLB1=QNBO
(FHF1YB)

Branch M
(FRF2YTQ11) (FRF2YTMO)

Branch B of Super-FRS Local Cryogenics system:
3 Transfer Lines (yellow) connect the Branch Box to
neighbouring Branches (M, R, L)

Transfer line branch box — GLAD (R3B) Early Sciene

The GLAD magnet is also supplied via the branch box. Due to radiation
protection, there is no direct routing, but a complicated meandering.

one vacuume-insulated helium cryogenic transfer lines
90 m total length
Vacuum jacket DN 400
Active thermal shield
4 process headers (DN80, DN50, DN40, DN40)
Design Pressure PS = 20 bar(a

Cryo
Branch
Box

0¥ Returm
/ / \
/ |- \
[ = T Vo4
[/ y —~ \
- ' |
— ; I R3B (ES)
I W |
\
\‘\

Experiment

@

Transfer line from BB to GLAD magnet

FAIR GmbH | GSI GmbH
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FAIR’s Cryogenic Procurement Needs S
SFRS Local Cryogenics o F'\IR = 1L

Capillary Piping for remote pressure sensors Cryogenic North-South-Link

Cryogenic Valve Boxes located in the Super- FRS beam About 200 m of cryogenic helium transfer line DN500 (vacuum
tunnel are exposed to radiation insulated with 4 inner process lines: 4K supply/return, 50 K \‘

. supply/return), one vacuum insulated line DN 200, three warm gas
Sensitive pressure sensors need to be placed remotely lines PN20 with DN100. DN150. and DN300
on racks in service rooms ’ ’

Cryogenic distribution box DB2 build as two connected valve boxes
including 4K recooler
Connections to:

63 Feed Boxes, 7 End Boxes, 1 Branch Box Requirements:

22 remote racks, to host the pressure sensors Design along predefined installation space according to 3D model
Maximum allowed pressure drop and heat load given

~500 capillary pipes required
P Y PP g Additional Request:

Complete design/engineering by manufacturer
Vacuum and mechanical requirements to be proven by FAT from

6x1 mm (stainless steel or copper)
20-100 m individual lengths

in total ~16 km of piping manufacturer
Design Pressure PS = 20 bar(a) Full documentation of design/engineering and FAT tests
Incl. design, production and installation Complete installation of the system on the FAIR construction site,

finalized by vacuum/welding tests as SAT

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 42



FAIR’s Procurement Needs g
Misc. o F—\IR === I

There will be more to come in the next years, like

*  Dry roughing pumps

 KF-parts

« Small valves for venting

« CF-parts like blank flanges, adapter flanges, ...
« Bake-out jackets

FAIR GmbH Purchasing Department:
https://fair-center.eu/business-partners/purchasing-department

Current call for tenders can be found at:
https://www.gsi.de/en/start/business_industry

FAIR GmbH | GSI GmbH Andreas Kramer — Swedish Big Science Forum 2024 31.01.2024 43
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Context

Vacuum at ITER — Main figures

Examples of Vacuum components (upcoming tenders)
Questions?

Raul Morén Ballester - Vacuum components at ITER — Swedish Big Science Forum 2024
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Context — What is FAE? s RO

="-- ENERGY

European Joint Undertaking set up for 2007-2042

« Composed of 28 Member States (EU27 + Switzerland) + Euratom
 Headquarters: Barcelona, Spain

Offices: Cadarache, France
Garching, Germany
Rokkasho, Japan

 Members of staff: 460 (mostly engineers)

« Budget: €6600m 2007-2020 (2008 values)
€6070m proposed for 2021-27 (current values)

GOAL: To deliver EU contributions to ITER (45.6% of ITER) & three other
fusion projects

* Credits:
Samuli Heikkinen (F4E)

Raul Morén Ballester - Vacuum components at ITER — Swedish Big Science Forum 2024 48



Context — F4E contribution to ITER

FUSION
FOR

ENERGY

FAE contributions to ITER (45.6%) involve a wide range of cutting edge technologies

-, M

Superconducting ‘

Magnets

Vacuum Vessel

Injectors

Neutral BeAam Tet
Facility in Padua

Raul Morén Ballester - Vacuum components at ITER — Swedish Big Science Forum 2024

Systems

i

\!

T

\

Fuel Breeding
Modules (TBM)

* Credits:
Samuli Heikkinen (F4E)
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Context — What is ITER? ST

7
SOALE

* World’s biggest fusion energy research project, being designed and built by 7 members.
* Objective: to demonstrate the scientific and technological feasibility of fusion power.

* Being built in Cadarache, France.

SN V

A a0 [ R
2 rorn 2 EENC

Raul Morén Ballester - Vacuum components at ITER — Swedish Big Science Forum 2024
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Vacuum at ITER — Main figures

Cryostat
* Insulate the cryogenic (4.5K) superconducting magnet system

Cryogenic Guard Vacuum System
* Insulate cryo-lines, feeders, cryogenic valve box, etc.

Vacuum Vessel (plasma chamber)

 Minimize gases which are not the intended plasma fuel or gas

* Provide an environment where fuel can be ionized to form plasma
* Provide active gas and dust confinement

* Provide part of the fuel cycle directing the exhaust for processing

Neutral Injection System
* Provide a gas-free path for energetic neutrals to the plasma

ECRH, ICRH, Diagnostics (various functions) * Credts:

Robert Pierce (ITER)

Raul Morén Ballester - Vacuum components at ITER — Swedish Big Science Forum 2024
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Vacuum at ITER — Main figures EORE

Cryostat vacuum
<10 Pa 8500 m?

Neutral Beam vacuums
~107 Pa 860 m? (for 4)

Torus vacuum
~10° Pa 1330 m3

II'IV_ |
-
i

e
e
T S —— —

ww

Cryogenic guard
vacuum

Service vacuum
system (including
diagnostics)

'
==
e/ ¥ U < -

* Credits:
Robert Pierce (ITER)

Raul Morén Ballester - Vacuum components at ITER — Swedish Big Science Forum 2024
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Vacuum at ITER — Main figures
a2’ ENERGY

* contain 18 large cryopumps and ~ 300
mechanical pumps

* use over 10 different technologies {'

 extend to and through all floor levels » | ‘M.&f /"j(
(10 km of vacuum lines) s

e are first-of-a-kind in size and ’
complexity
..... 1
Vacuum Pumping Room - * Credits:
| Robert Pierce (ITER)
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Vacuum at ITER - Main figures Gy B

Design base pressure 1x104Pa

Two cryo-sorption pumps
Cryostat pumping system cooled by supercritical
helium

Required leak rate of
completed Cryostat

< 1x10" Pa*m?
(including inside . a*m3/s

components)
Cryostat surface area ~3400 m?
Interior free volume ~8500 m?3

Interior total volume ~16000 m3 ’

* Credits:
Robert Pierce (ITER)
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Examples of Vacuum components supplied by F4E .,: ORI

Design base pressure 1x107 Pa

Required leak rate of

completed Cryostat < 2x10° Pa*m?/s
(including inside -

components)

Interior free volume ~860 m3

* Credits:
Gonzalo Micé (FAE)
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Examples of Vacuum components supplied by F4E

FUSION
FOR
ENERGY

Isolation Valve for Electron Cyclotron Heating system:

*  50mm opening diameter
e 3 s forvacum closure
e 1 s foroptical closure

Diamond
Window Unit

Transmission
Lines to
Waveguides
Adaptor piece

Isolation Val;/\
TN
N

Adaptor piece to the
waveguides and rigid
attachment to the

Ceiling Support
Structure (CSS)

Waveguide
section

* Credits:
Pablo Estébanez (FAE)

Isolation Valve for Neutral Beam Heating system:
e Almost 2m of opening diagonal
* More than 8000 kgs of total weight

PENDULUM SHOULDER
BLOCK

LINKAGE

PLATE ACTUATOR

UFTING
POINTS

DN100
INTERSPACE
PUMPING PORT

LIFTING POINT

SEAL
ACTUATOR

POCKET

SEAL
PROTECTION

PRIMARY
REINFORCEMENT

BEAM
SECONDARY DIRECTION

REINFORCEMENT

INTERFACE WITH AV
DRAIN TROLLEY

SYSTEM (SPS)

* Credits:

Gonzalo Micé (F4E)
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Examples of Vacuum components supplied by F4E sy FOR

ws
-

Shutter for Neutral Beam Heating system:

Length ~ 0.7 m
Width ~ 3.3 m

Height ~ 2.8 m
Weight ~ 13.1t

Shutter for CPTS diagnostic system:

Supporting structure

Ground Pivoting

Links

Length~ 0.3 m
Width ~ 0.3 m A

Height ~ 1 m
Weight ~ 20kg

* Credits:
Gonzalo Micé (F4E)

* Credits:
Laura Sanchez (F4E)
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Examples of Vacuum components supplied by F4E

220 ., FUSION

:‘: ® FOR
232’ ENERGY

DRIET DUCT 'mass (Kg) | material
DD bellows 4338 316L
* Credits: DD liner 1960 CuCrZr

Gonzalo Micé (FAE)

*Skills: Nuclear
component
manufacturing, High
Vacuum, Stainless Steel
welding, Brazing of S.S
pipes over the CuCrZr
plates, NDTs, EBW of
CuCrZr.

DD Liner
) DD Bellows
s l/ assembly

Target CFT: Q2-Q3 2024

/4
)
VVPSS Box

SupportRing DD Bellows Flange
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Examples of Vacuum components supplied by F4E &% FoR

:v:“' ENERGY

=

*W tiles supply, machining,
Joining, and assembly.

*About 600 m2=> 200-500 k
pcs.

*Market Survey ongoing. See
FAE Industry Portal.

*CFT in Q3 2024.

*Contract signature: Q3 2025. Q
SSWt/CuCrZr9
(OO
* Credits: Culayer > ————
Mehdi Daval (FAE) wtile > [ ]
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Examples of Vacuum components supplied by F4E FORD

*6 Diag PORTS Manufacturing and Assembly.

*Target => CFT: Q3 2024.

*316L(N)-1G) Austenitic stainless steel “X2CrNiMo17-12-2
controlled nitrogen” with a concentration of Cobalt,
Niobium and Tantalum not exceeding 0.05%, 0.01% and
0.01% weight respectively

5856 mm
1360 mm

EX XXX

*Polybore HE 430, as neutron shielding blankets for ISS
(TBC).

*B,C pellets: sintered B,C pellets used to fill the DSMs B,C
Shielding Chambers, as neutron shielding (about 15 tons).

*Commercial Off-The-Shelf (COTS) items: bogie wheels,
fasteners, flexible metal seals, piping fittings, connectors,
etc.

f
<

Upper Port Plug general dimensions

*Glass To Metal Process with 99% purity N, atmosphere. e
* Credits:
*Feedthroughs etc. + TESTING FACILTY Mehdi Daval (F4E)
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Follow us on:

www.fde.europa.eu
www.twitter.com/fusionforenergy
www.youtube.com/fusionforenergy

www.linkedin.com/company/fusion-for-energy

4

Vo
.

el

www.flickr.com/photos/fusionforenergy

n,

Bringing
the power
of the sun
~ toearth
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Extra slides: Main Contact Persons 80 gggmv

Market intelligence:

Mehdi Daval
e-mail:
Tel.: +34 93 489 7454

Materials and Manufacturing Technologies and Processes:

Stefan Wikman
e-mail:
Tel.: +34 93 489 7444

Questions related to Vacuum:

Raul Mordn Ballester
e-mail:
Tel.: 434 93 489 7519
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Extra slides: IO and F4E ways to engage with V423, FUSION

i FOR
Industry ENERGY

ITER ORGANISATION (10) FUSION FOR ENERGY (F4E)

International Public Procurement Rules EU General Financial Regulation
Competition, fair treatment, transparency (based on Public Procurement Directive 2014/24/EU)
Ultimate authority with ITER Council Competition, fair treatment, transparency, proportionality, non-

discrimination
Ultimate authority with European Parliament

Geographical scope: all ITER parties Geographical scope: EU (sometimes Worldwide)
Threshold for publication: 144 k€ (services) Threshold for publication: 144 k€ (services)
Publication: website and through DAs Publication: website and TED
http://www.iter.org/proc/overview https://industryportal.f4e.europa.eu

Contact: ITER-Procurement@iter.org Contact:

Tendering: Mandatory registration on IPROC Tendering: Mandatory upload of tenders on EU Supply

www.iter.org/proc/overview

Procurement procedures: open call, restricted call, negotiation, competitive dialogue, etc.

Support to locate staff and facilities near ITER site is provided through Agence ITER France and Welcome Around ITER partnership

http://welcome-around-iter.com * Credits:

Mehdi Daval (F4E)
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FUSION

Extra slides: ITER ORG and FUSION FOR ENERGY 3 EOR

B ITER - the way ts

& C & iterorg

Callfor Tenders | Call for Expertise | Open Tenders | Forthcoming Tenders | Market Survey

FORTHCOMING TENDERS

B FaEcals 43

@D signupto i receive our ificati B2 Market Surveys

E3 information Days

@D resuts o cosTRANGE « TenoER TYPE - search ® 9 other Opporiies

E9 ITER Org. Opporunities
© INFORMATION

pen tenders, for specific questions please contact iopcd@iter.org 1L0 Detalls

I the column "Cost Range", an ndicaton ofthe cost range of the tender s given inthe form ofleters A, B, G and D Search Partners
© o rence 300000 -2 000 000 EUR (© e range 1500 000 -5.000 000 EUR
@ tem range 4000 000 - 12 000 000 EUR ©) rem range avove 10 000 000 EUR Latest Published News ©
rou 8 e -
Estimated Reference [ News title A Categories A Date v
Publication
Period v TenderType © it © Costrange ¢
2120 200 et D MagnetcShisking Matket Survey 080823
Q22022 Call for Tender Aveva Service Contract (ERA)
awarded Awarcs 20723
Q22022 Open Tender Expert strategy (YMA) ADMIN [AMF-148) i1141h September for Call for Tenders for the Provision of Technology "
(] . i e cats 002

https://www.iter.org/proc/fc https://industryportal.f4e.europa.eu/

% In the column "Cost Range”, an indication of the cost range of the tender is given in the form of letters A, B, C and D.

o ltem range 300 000 — 2 000 000 EUR Q ltem range 1 500 000 — 5 000 000 EUR
@ tem range 4000 000 - 12 000 000 EUR ) ttem range above 10 000 000 EUR

* Credits:
Mehdi Daval (F4E)
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VACUUM AND CRYOGENICS

Marcelo Juni Ferreira Andreas Kraemer Raul Moron Ballester
Vacuum Group Leader Head of Vacuum Technical Project Officer

ESS Department FUSION FOR ENERGY, F4E
FAIR/GSI



BREAK

Swedish fika - refreshments with opportunities
for informal networking and 1-to-1 meetings




