-
L_Be T
;.-‘ \
- SR .
= "
| =
L8 )

T —

l MMMM'WH‘M MWM Hpir_"*b: ) T

|

» L Rl
< == . ' [ 0= = 3
W SR % - ey TR Ly B
=~ cakl . - == v res

-

Progress of ITER, and some perspective on fusion

Pietro Barabaschi, Director-General

European Fusion Theory Conference, 23 September 2025
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Synopsis

U Project progress in the last 3 years
‘;, _.: W EEERTERY B : .“.; : o | w

U A perspective on fusion, i.e. FAQ:
U Q1: many are forecasting that in the early 30s
fusion will be deployed in the grid. Is this

realistic?
U Q2: what are the key challenges in fusion?

U Q3: and why is ITER so large?
U Q4: and why it is taking so long?
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2022, not an easy start
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U Issues of quality, inVV ad TS

U Issues of trust with regulator
U Sluggish project execution performance

U Baseline 2016 no longer viable nor usable
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CHALLENGES OF
FIRST-OF-A-KIND
COMPONENTS

Vacuum Vessel sectors with
geometric non-conformities
in the field joints.
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CHALLENGES OF FIRST-

OF-A-KIND

COMPONENTS

Leakage identified in

thermal shield cooling

piping due to chloride
stress corrosion.
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VACUUM VESSEL THERMAL SHIELD REPAIR PROCESS

o 2 mm panel machining to
eliminate potential panel
corrosion risk

.
™,

o Replacement of corroded
pipes with new 316L pipes

o Surface polishing with no Ag
coating: surface roughness
less than 0.1 um 7 low
emissivity at 80K

o VVTS repairs done for
majority of sectors and well
under control




WORKSITE CONSTRUCTION & COMMISSIONING
~ 5000 staff every day enters the worksite




'CENTRAL SOLENOID
(CS) ASSEMBLY

Nb,;Sn, 13.5 Tesla, 42kA
6 modules, 1000 tonnes, 13m
tall

A Fourth CS module stacked in
January 2025.

A Fifth module (bottom left)
ready to be stacked
(September 2025)

Sixth module arrived last week.

To

A Seventh (spare) module
completed, awaiting shipment.
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TOROIDAL FIELD (TF) iSRS
COILS N fay
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Nb.Sn, 11.8 T, 68KA, 41 GJ ) "'i"”:’_% ==r

Each coil: 360 tonnes, 9x17m g NS sy
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Manufacturing of all 19 coils i - ih. nn !...u..m.
completed (including spare) ST PP lmmu _m
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All coils delivered onsite § = o' < e £ 4 e | {',_l
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POLOIDAL FIELD
COILS

NbTi, 6 Tesla, 45kA, 4 GJ
6 coils, 91 24m diameter, ~400
tonnes

All PF coils completed and
delivered on-site (March 2024).
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ERROR FIELD
CORRECTION
COILS

4 Tesla, 10kA, 10 MJ
Each 8m; total 60 tonnes

A 6 bottom correction coils
installed.
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A 6 top correction coils
already delivered.
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A 6 side correction coils:
production completed.
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VACUUM VESSEL SECTORS

Europe delivered its first vacuum vessel sector
in October 2024. The second was delivered in

Korea has delivered all four of its sectors.

May 202517 shown here in June being rotated

for repairs to the bevel joint surface.
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DIVERTOR

Divertor cassette g

body: series | Na &
production g
ongoing |
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vertical vertical
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Vertical
Target
Dome o ter Dome, IVT, OVT: prototypes manufactured and tested
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TOKAMAK MACHINE
ASSEMBLY

Assembly Contracts and
organization reset in 2023.

Sector Module 7 sub-sector
assembly completed, March
2025.

Installed in Tokamak Pit,
April 2025.
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