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1. The ITER Machine

Installation works started in 2019 with Machine core components like

(@)

(@)

In parallel Magnet (supply) Feeders have been installed in galleries and cr#
superconducting busbar connections are made.

Valuable experiences has been built in relation to work organization in pgepa
the movements of components with physical installation works (e.g. heavy |ﬁmg
instrumentation). 5

Progress to Date

Cryostat Base,

Poloidal Field Cails,

Lower Cryostat Thermal Shield elements,
Toroidal Field coils gravity supports,

Bottom Correction Coils and many other important captive compon'e
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1. The ITER Machine

Progress to Date

[Tokamak Pit, top-down view]

The Cryostat Base, ~30 metres in diameter, was
positioned with a final tolerance under 3 mm at all
metrology points.
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The docking of a
spaceship — the
Cryostat base is being

lowered into the
Tokamak pit.

May 2020




1. The ITER Machine

Progress to Date

Preparation of Pit prior to Vacuum Vessel
Sector Landing

November 2021




Sector Module Assembly
restarted after repair of
Vacuum Vessel bevels and
Thermal Shield components
in September 2024

Two Sector Sub-Assembly
Tools (SSAT) in use allowing
for parallel preparation

January 2025
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1. The ITER Ma¢hine

Progress to Date

Currently two modules
positioned in pit

18t June 2025

Forecast up to end this
year:

3rd Module lift foreseen in
November




2. The ITER Machine

Challenges and Opportunities
during Assembly

e
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2. The ITER Machine

Challenges during Assembly - Tight Gaps

Removal of
Central
Column &
Platforms

LY TOEgrf (e

Extremely limited
clearance between
components few
millimeters left while
= handling major
components (e.g on
B\ CS coil: ~12m height
8 and 18 mm gap in
¥ radius)

Iy ‘!

L

ST L

Central Solenoid
Stacking &
Connections
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2. The ITER Machine R EP g Y

Challenges during Assembly- Specific Tools ¢

Consequent & parallel
Preparation of coming Assembly
Processes

o Development of assembly
tools and technologies (e.g
port and bellows welding, in-
vessel installation tools)

o Pre-qualification of processes
and workers before execution in
the field

o Upfront technical risk
assessment with
development of plan B

o Smoothen flows of materials,
works execution, information,
and documentation
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2. The ITER Machine

Challenges during Assembly - Timeline to Completion Schedule

New Baseline Schedule
2023 | 2024 | 2025 | 2026 @ 2027 : 2028 | 2029 @ 2030 | 2031 i 2032

2033 | 2034 | 2035

VV Sector

55 st sist mom ®
Deliveries : L\ VV V
Sector . CII
Repair Campaign; *
End of Sector | v
Sub-Assembly | ;
Sector ; Transfar and asssmbly of Sector Modulss in ; m walding all§ Sactors
Assembly , g
A3 Ex Vessal [Side & Uigpar) : : : : :
; _ i Cryostat Closure
A5 Ex Viaseal (Lowsr] : '
Ex-Vessel ﬁ Upper Port $t'ub Extension Instalﬁatlun H
: - Upper Port Erht-nslun Installation
$eee—— Equatorial Port Ex'IEﬂs-mn Installation | mmEp v v
; ; Q’].ruq-tat Pump-down and halt test  gpg | oD
: : : ! : ! ! : : ! SRO oo
i Partial Dugmshd Bosses & Cables rmauanm during WBR or Sector Sub- | : ’ :
i Assembly : : : AB; Summary
i ﬁ i 5 : 5 :  Potania Flost fur.ﬁ'E
”- Diagnostics Inslrumentahon and FuEIImg Installation - In-\l"EEq.eI '
_ nlagm:rshcs Insh'LlnehIahun and Fuelling hslalla‘hm Lower & EQ
InVessel

: ~ Eiag'msﬁc—s Instrumentation and Fuelling InsIaIIa.hun Upper Port
'_ V5 Coil Winding and .n:_r.semuy incl. Feeders
: ” ELM Cail and Feeder Installation § :
' 4&=p Blanket Manifold Bundie & Flex. c:anndges Installation |
{m==) Blanket ?Sl'leld Block &Temp, FW Panels

: ¢==) | Divertor Cassette hslallahcn :
_ Lower, Equatorial & I..Ipper Port Plug Insld.lla‘lmn

o - ,-‘



2. The ITER Machine

Solutions - Opportunities

Schedule management

o Continual review and adjustment of long-, mid- and short-
term schedules, trickled down to operational level.

o Long-term: 5-8 years > identify opportunities that may
require long-lead actions (e.g. tooling redesign),

o Mid-term: 6months-1 year > sequence adjustments to
level resources, detailed review of durations,

o Short-term: 3months down to 3 weeks > operational
coordination schedule, booking of services,
distribution to all stakeholders.

o Use of 4D planning to validate long- and mid-term
schedules

'CWP0501 - Installation of IOIS for TFC 15 & 04

CWP0469 - Installation of I0IS for TFC 06 & 17

CWP - Outer Welding of Upper Port #01 Stub Extension
'CWP0007 - Outer Welding of Upper Port #15 Stub Extension




2. The ITER Machine

Solutions - Opportunities

. eaea——

Use Opportunities

o 2 Upending Tools (UTs)
to accelerate and to give
opportunities to carry out
preparation activities in
parallel with assembly

i
.....

,,,,,,
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2. The ITER Machine

Solutions - Opportunities e BB R

Worksite Organization

o Strong coordination of onsite activities with multiple stakeholders . gy
aligned - )

o Rapid turnaround to address field issues | i

o Process improvement, especially for repetitive activities, with | .- &
minimized paperwork i @ ey

o Implementation of 3-shift scheme soi [N .

o SQEP — definition of required upfront training on IO tools (lifting, & et 1= i
rigging, welding, NDT, logistics, machining, instrumentation i g | S S Bl
installation) o o= R | e s e
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ICF-Coil Joint Region

2. The ITER Machine

Challenges during Assembly - Special Processes «c %g, °F e

'/\\ ’~ o

Superconducting
Connection Joints
between Magnet Feeders
and Coils as a specific
process with insulation,
and high voltage
instrumentation,
cryogenic supply lines,
HV and cryogenic testing
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2. The ITER Machine

o IO/CNPE-C Qualification team
o Off-site full-scale mock-up
o Reproducing conditions of physical

constraints to be expected on site
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3. The ITER Machine

Collaboration in Partnership

TEAM WORK

Partnership: one team, one goal !

©)

©)

©)

Cross-cultural collaboration
Problem-solving mindset

>> Put problems on the table, find solutions together
Agree target dates upfront with long-term look-ahead
approach
Coordinate with the contractor on daily/weekly basis to
make it happen
Long-lasting partnership based on trust, reciprocal support,

and common pride in achieving challenging results.
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