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The last regular D-shaped toroidal fi eld coil travels to ITER in December. Produced in Italy 
by European Domestic Agency contractors, coil #18 (TF18) is the fi nal deliverable of one of 

the project’s most complex and strategic procurement programs.







A giant superconducting magnet, poloidal � eld coil #4, is moved into storage on the ITER platform. 
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uɅ ᶰᶮᶰᶱṞ ʌțǸ ɳɶɐȲǸǪʌ ȡǱǸɅʌȡ  ̟ǸǱ ǍɅǱ ʬǍȺȡǱǍʌǸǱ ʌțǸ 
repair strategies for the ITER vacuum vessel sectors 
and thermal shield and, on this basis, concluded 
repair and re-manufacturing contracts; the teams 
are now preparing to hand the components off to the 
ǪɐɃɳǍɅȡǸɾṣ ñǸǪʌɐɶ ɃɐǱʔȺǸ Ṣᶴ ʭǍɾ ȺȡȒʌǸǱ ɐʔʌ ɐȒ ʌțǸ 
Tokamak pit and returned to tooling in the Assembly 
oǍȺȺṞ Ȓɐʔɶ ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾ ʭǸɶǸ ǱǸʌǍǪțǸǱ ȒɶɐɃ 
ɾǸǪʌɐɶɾ Ṣᶴ ǍɅǱ Ṣᶵ ɾɐ ʌțǍʌ ʌțǸ ɾǸǪʌɐɶ ǩǸʬǸȺ ɶǸȓȡɐɅ 
could be accessed for repair, and the thermal shield 
ɾǸʌɾ ʭǸɶǸ ɶǸɃɐʬǸǱ ǍɅǱ ɾʔɶʬǸʳǸǱṣ MʲǸǪʔʌȡɐɅ ɐȒ ʌțǸ 
repair lifecycle—from the start of repair work to the 
completion of repairs and the resumption of machine 
assembly—will be closely tracked by a dedicated task 
ȒɐɶǪǸṣ uʌ ȡɾ ǸʲɳǸǪʌǸǱ ʌțǍʌ ɾʔǩẁǍɾɾǸɃǩȺʳ ǍǪʌȡʬȡʌȡǸɾ ʭȡȺȺ 
ǩǸ ǍǩȺǸ ʌɐ ɶǸẁɾʌǍɶʌ ɐɅ ʌʭɐ ɾǸǪʌɐɶɾ ȡɅ ᶰᶮᶰᶲṣ

REPAIRS – Two vacuum vessel sectors will be 
ɶǸɳǍȡɶǸǱ ʬǸɶʌȡǪǍȺȺʳ ȡɅ ʌțǸ !ɾɾǸɃǩȺʳ =ʔȡȺǱȡɅȓṨ Ǎ ʌțȡɶǱ 
will be repaired in a horizontal position in the former 
>ɶʳɐɾʌǍʌ ğɐɶȶɾțɐɳṣ éǸɳǍȡɶɾ ʌɐ ɶǸǪɐʬǸɶ ɅɐɃȡɅǍȺ 
geometry will be a combination of weld build-up 
ǍɅǱ ɶǸẁɃǍǪțȡɅȡɅȓṨ ʌɐ ʌțȡɾ ǸɅǱṞ ʌțǸ ɵʔǍȺȡ  ̟ǪǍʌȡɐɅ ɐȒ 
procedures and tools is ongoing and test specimens 
(“coupons”) will be subject to detailed metallurgical 
ǍɅǍȺʳɾȡɾ ǍɅǱ ɃǸǪțǍɅȡǪǍȺ ʌǸɾʌȡɅȓṣ éǸɳǍȡɶ ɐȒ ɾǸǪʌɐɶɾ Ṣᶵ 
ǍɅǱ Ṣᶴ ȡɅ ɾʔǩẁǍɾɾǸɃǩȺʳ ʌɐɐȺȡɅȓ ǍɶǸ ǸʲɳǸǪʌǸǱ ʌɐ ǩǸ 
 ̟ɅǍȺȡʽǸǱ ȡɅ !ʔȓʔɾʌ ǍɅǱ ÃǪʌɐǩǸɶ ᶰᶮᶰᶲ ɶǸɾɳǸǪʌȡʬǸȺ Ṟr 
ǍȺȺɐʭȡɅȓ ɃɐǱʔȺǸ ǍɾɾǸɃǩȺʳ ʌɐ ɶǸɾʔɃǸṣ fɐɶ ʌțǸ ɾǸǪʌɐɶɾ 
not yet delivered to the ITER site, deviations from 
nominal in the bevel joint region from the same root 
cause (welding deformation) have been mapped for 
ȡɅẁȒǍǪʌɐɶʳ ɶǸɳǍȡɶṣ ÿɐ ɶǸɾɐȺʬǸ ȡɾɾʔǸɾ ʭȡʌț ʌțǸ ǪɐɐȺȡɅȓ 
circuit of the vacuum vessel thermal shield, seven 
sets will be repaired by removing old cooling pipes 

and re-welding new ones, while two other sets will 
be completely refabricated; contractors have already 
ɾʌǍɶʌǸǱ ʌțǸȡɶ ǍǪʌȡʬȡʌȡǸɾṣ ÿțǸ ǱǸǪȡɾȡɐɅ ʌɐ ɶǸɳǍȡɶ ǸȺǸɃǸɅʌɾ 
of the support thermal shield on site has been made, 
while the strategy for the in-pit repair of the lower 
ǪɶʳɐɾʌǍʌ ʌțǸɶɃǍȺ ɾțȡǸȺǱ ȡɾ ɾʌȡȺȺ ȡɅ ǱǸʬǸȺɐɳɃǸɅʌṣ 

ASSEMBLY AND INSTALLATION – While repair of 
the vacuum vessel and thermal shield are underway, 
assembly and installation activities continue to 
ɳɶɐȓɶǸɾɾ ȡɅɾȡǱǸ ǍɅǱ ɐʔʌɾȡǱǸ ɐȒ ʌțǸ ÿɐȶǍɃǍȶ >ɐɃɳȺǸʲṣ 
ÃȒ ǍɳɳɶɐʲȡɃǍʌǸȺʳ ᶯᶮᶮ ɾǸȓɃǸɅʌɾ ɐȒ ɃǍȓɅǸʌ ȒǸǸǱǸɶɾ 
ʌɐ ǩǸ ȡɅʌǸȓɶǍʌǸǱ Ǎʌ =ᶰ ǍɅǱ ¬ᶱ ȺǸʬǸȺṞ ᶴᶰ țǍʬǸ ǩǸǸɅ 
installed and work is advancing on the hundreds of 
țȡȓțȺʳ ʌǸǪțɅȡǪǍȺ ȲɐȡɅʌɾ ʌțǍʌ ǪɐɅɅǸǪʌ ʌțǸɃṣ ÿǸǍɃɾ 
are also creating the coaxial joints needed by the 
ǪǸɅʌɶǍȺ ɾɐȺǸɅɐȡǱ ɾʌǍǪȶ ȡɅ ʌțǸ !ɾɾǸɃǩȺʳ oǍȺȺṞ ʭțǸɶǸ 
ʌʭɐ ɃɐǱʔȺǸɾ ɐȒ ɾȡʲ ǍɶǸ Ʌɐʭ ȡɅ ɳȺǍǪǸṣ uɅ ʌțǸ ȓǍȺȺǸɶȡǸɾ 
of the Tokamak Complex, which was turned over to 
the ITER Organization in September after European 
Domestic Agency contractors completed all civil 
engineering works, teams are installing cryolines, 
warmlines, electrical busbars, cables, and piping on 
ʌțǸȡɶ ǍɾɾɐǪȡǍʌǸǱ ɾʔɳɳɐɶʌɾṣ ÿțɶǸǸ ǍʔʲȡȺȡǍɶʳ ǪɐȺǱ ǩɐʲǸɾṞ 
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ȡɅɾʌǍȺȺǸǱ ȺǍʌǸ ȡɅ ʌțǸ ʳǸǍɶṣ ¶ǸǪțǍɅȡǪǍȺ ǍɅǱ ǸȺǸǪʌɶȡǪ ǪɐɃɳɐɅǸɅʌ 
installation continues in the radiofrequency heating building, 
the magnet power converter bays, the cryobridge and 
ʌțǸ >ɐɅʌɶɐȺ =ʔȡȺǱȡɅȓṣ !Ⱥɾɐ ɐȒ ɅɐʌǸṝ ǍȺȺ ǪɶȡʌȡǪǍȺ ǍɾɾǸɃǩȺʳ ǍɅǱ 
installation contracts have been revised and updated according 
to the recommendations of an expert panel of the ITER Council 
¶ǍɅǍȓǸɃǸɅʌ !Ǳʬȡɾɐɶʳ >ɐɃɃȡʌʌǸǸṣ ¶ʔȺʌȡɳȺǸ ɅǸȓɐʌȡǍʌȡɐɅɾ 
resulted in revised contractual conditions that optimize 
ɳǸɶȒɐɶɃǍɅǪǸ ǍɅǱ ɶǸǱʔǪǸ ȡɅǱȡɶǸǪʌ Ǫɐɾʌɾṣ 

>o!¸gMñ éM¬!ÿME ÿÃ éMẆ=!ñM¬u¸u¸g – The ITER 
ÃɶȓǍɅȡʽǍʌȡɐɅ țǍɾ ʭɐɶȶǸǱ ʭȡʌț ɵʔǍȺȡ  ̟ǸǱ ȡɅǱʔɾʌɶȡǍȺ ɳǍɶʌɅǸɶɾ ɐɅ 
a risk-reduction strategy for vacuum vessel in-pit welding, with 
ʌțǸ ɐǩȲǸǪʌȡʬǸ ɐȒ ǩǸʌʌǸɶ ǪɐɅʌɶɐȺȺȡɅȓ ʭǸȺǱ ǱǸȒɐɶɃǍʌȡɐɅɾṣ ÿțǸ ɶǸɾʔȺʌɾ 
of a study on nine-sector simultaneous welding will be reported 
ɅǸʲʌ r ǸǍɶṣ ! ǪɐɃɳȺǸʌǸ ʔɳǱǍʌǸ ɐȒ ʌțǸ ǱǸɾȡȓɅ ɐȒ ʌțǸ oɐʌ >ǸȺȺ fǍǪȡȺȡʌʳ 
will also be necessary given some of the assumptions contained 
in the new operation plan (beryllium removed as plasma-
facing material; lower dose rate in phase one deuterium-tritium 
ɐɳǸɶǍʌȡɐɅṶṣ ! ɳɶǸẁǪɐɅǪǸɳʌ ɐȒ ʌțǸ ȒǍǪȡȺȡʌʳ ʌǍȶȡɅȓ ȡɅʌɐ ǍǪǪɐʔɅʌ 
the revised requirements will be the object of a facility design 
ɶǸʬȡǸʭ ȡɅ ᶰᶮᶰᶲṣ !Ⱥɾɐ Ǎɾ ɳǍɶʌ ɐȒ uÿMé ɶǸẁǩǍɾǸȺȡɅȡɅȓṞ Ǎ ʭȡɅǱɐʭ ɐȒ 
opportunity has opened for the testing, as a risk mitigation 
ɃǸǍɾʔɶǸṞ ɐȒ ɾɐɃǸ ɐȒ ʌțǸ uÿMé ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾ Ǎʌ ᶲ ©ǸȺʬȡɅṣ 
The design of the magnet cold test facility, making use of 
some of the resources of the ITER cryogenic plant, has been 
ǪɐɃɳȺǸʌǸǱ ǍɅǱ ɳɶɐǪʔɶǸɃǸɅʌ ȡɾ ȡɅ ɳɶɐȓɶǸɾɾṣ fȡɅǍȺȺ Ṟr ǱʔǸ ʌɐ 

a planned upgrade of electron cyclotron resonance heating 
ṵM>éoṶ ȒɶɐɃ ɴ ᶮ ¶ğ ʌɐ ʃ ᶵ ¶ğṞ ʌțǸ éǍǱȡɐȒɶǸɵʔǸɅǪʳ =ʔȡȺǱȡɅȓ ʭȡȺȺ 
ɶǸʬǸɶʌ ʌɐ țɐʔɾȡɅȓ M>éo ǸɵʔȡɳɃǸɅʌ ɐɅȺʳ ǍɅǱ Ǎ ǩʔȡȺǱȡɅȓ Ȓɐɶ ȡɐɅ 
ǪʳǪȺɐʌɶɐɅ ǸɵʔȡɳɃǸɅʌ ʭȡȺȺ ǩǸ ǪɐɅɾʌɶʔǪʌǸǱṣ 

MAJOR COMPONENT DELIVERIES – One of the longest-lead 
procurement programs of the ITER project—superconducting 
ɃǍȓɅǸʌɾṽȡɾ ǪɐɃȡɅȓ ʌɐ ǍɅ ǸɅǱ Ǎɾ  ̟ʬǸ ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾṞ ʌʭɐ 
ɳɐȺɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾṞ ǍɅǱ ʌʭɐ ǪǸɅʌɶǍȺ ɾɐȺǸɅɐȡǱ ɃɐǱʔȺǸɾ ʭǸɶǸ 
ǱǸȺȡʬǸɶǸǱ ǱʔɶȡɅȓ ʌțǸ ʳǸǍɶṣ !ȺȺ ᶯᶷ ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾ ǍɶǸ Ʌɐʭ 
ɐɅ ɾȡʌǸṨ ɐɅȺʳ ɐɅǸ ɳɐȺɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺ ǍɅǱ ʌțɶǸǸ ǪǸɅʌɶǍȺ ɾɐȺǸɅɐȡǱ 
ɃɐǱʔȺǸɾ ɶǸɃǍȡɅ ʌɐ ǩǸ ǱǸȺȡʬǸɶǸǱṣ EǸȺȡʬǸɶʳ ǍɅǱ ǍǪǪǸɳʌǍɅǪǸ ɐȒ 
ʌțǸ  ̟ʬǸ ɶǸɃǍȡɅȡɅȓ ʬǍǪʔʔɃ ʬǸɾɾǸȺ ɾǸǪʌɐɶɾṽɐɅǸ ȒɶɐɃ ©ɐɶǸǍ ǍɅǱ 
 ̟ʬǸ ȒɶɐɃ MʔɶɐɳǸṽɶǸɃǍȡɅ ɐɅ ʌțǸ ɳɶɐȲǸǪʌẏɾ ǪɶȡʌȡǪǍȺ ɳǍʌț ǍɅǱ ǍɅʳ 
ǱǸȺǍʳ ȡɾ Ǎ ɃǍȲɐɶ ɶȡɾȶ ʌɐ ʌțǸ ɾǪțǸǱʔȺǸṣ 

TECHNICAL COORDINATION – A major push to improve the 
ʌǸǪțɅȡǪǍȺ ɵʔǍȺȡʌʳ ǪʔȺʌʔɶǸ ȡɅ ʌțǸ ɳɶɐȲǸǪʌ ʭǍɾ ǪɐɅǱʔǪʌǸǱ ȡɅ ᶰᶮᶰᶱ 
ʌțɶɐʔȓțṞ  ̟ɶɾʌṞ Ǎ ɾǸɶȡǸɾ ɐȒ ɳɶɐȲǸǪʌẁʭȡǱǸ ɾʔɶʬǸʳɾ ǍɅǱ ȡɅʌǸɶʬȡǸʭɾ 
with experts from other major projects such as CERN and 
NASA and, second, a four-day hybrid meeting in April on quality 
ɃǍɅǍȓǸɃǸɅʌ ȡɾɾʔǸɾ ȡɅ ǱȡȒȒǸɶǸɅʌ ʌǸǪțɅȡǪǍȺ ǍɶǸǍɾṣ  EǸɾȡȓɅǸǱ 
as an open arena for discussion and problem solving, the 
Technical Coordination Meeting resulted in eight priority 
ɶǸǪɐɃɃǸɅǱǍʌȡɐɅɾ ʌțǍʌ ʭȡȺȺ ǩǸ ɳɶɐɃʔȺȓǍʌǸǱ ǍǪɶɐɾɾ ʌțǸ ɳɶɐȲǸǪʌṣ 
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Vacuum vessel sector module #6 is removed from the Tokamak pit in July for repair. Although not foreseen in the original Vacuum vessel sector module #6 is removed from the Tokamak pit in July for repair. Although not foreseen in the original 
specifi cations of the lift tooling, the reverse lift operation is executed with the same equipment successfully.specifi cations of the lift tooling, the reverse lift operation is executed with the same equipment successfully.









COMPONENT ENGINEERING & MANUFACTURING
C. CENTRAL SOLENOID
The United States is delivering seven central solenoid modules (including one 
spare) produced from niobium-tin superconductors supplied by Japanṣ ÿʭɐ 
ɃɐǱʔȺǸɾ ǍɶǸ ǪʔɶɶǸɅʌȺʳ ɾʌǍǪȶǸǱ ȡɅ ʌțǸ !ɾɾǸɃǩȺʳ oǍȺȺ ɐɅ Ǎ ǱǸǱȡǪǍʌǸǱ ǍɾɾǸɃǩȺʳ 
platform where the ITER teams are overseeing the creation and testing of 
ɾʔɳǸɶǪɐɅǱʔǪʌȡɅȓ ǸȺǸǪʌɶȡǪǍȺ ǪɐɅɅǸǪʌȡɐɅɾṨ ʌʭɐ ɐʌțǸɶ ɃɐǱʔȺǸɾ ǱǸȺȡʬǸɶǸǱ ȡɅ ᶰᶮᶰᶱ ʭȡȺȺ 
ǩǸ ɾʌǍǪȶǸǱ ǍɅǱ ǍȺȡȓɅǸǱ ȡɅ ʌʔɶɅṣ !ȺȺ ɾɳǸǪȡǍȺȡʽǸǱ ʌɐɐȺȡɅȓ țǍɾ ǩǸǸɅ ǪɐɃɳȺǸʌǸǱ ǍɅǱ 
ǱǸȺȡʬǸɶǸǱ ǍɅǱ ɃǍɅʔȒǍǪʌʔɶȡɅȓ ȡɾ ɳɶɐȓɶǸɾɾȡɅȓ ɐɅ ǸȺǸɃǸɅʌɾ ɐȒ ʌțǸ ɾʔɳɳɐɶʌ ɾʌɶʔǪʌʔɶǸṣ 

D. TOROIDAL FIELD MAGNETS 
uɅ Ǎ ɃǍȲɐɶ ɃȡȺǸɾʌɐɅǸ Ȓɐɶ ʌțǸ uÿMé æɶɐȲǸǪʌṞ ǍȺȺ ᶯᶶ ɶǸȓʔȺǍɶ ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾ ɳȺʔɾ ɐɅǸ 
ǍǱǱȡʌȡɐɅǍȺ ɾɳǍɶǸ țǍʬǸ ǍɶɶȡʬǸǱ ɐɅ ɾȡʌǸṣ fɐȺȺɐʭȡɅȓ ʌțǸ ɾȡȓɅǍʌʔɶǸ ɐȒ æɶɐǪʔɶǸɃǸɅʌ 
!ɶɶǍɅȓǸɃǸɅʌɾ ȡɅ ᶰᶮᶮᶵ ǍɅǱ ᶰᶮᶮᶶṞ ɾȡʲ uÿMé ¶ǸɃǩǸɶɾ ṵChina, Europe, Japan, 
Korea, Russia and the United StatesṶ ʌɐɐȶ ɳǍɶʌ ȡɅ ʌțǸ ɳɶɐǱʔǪʌȡɐɅ ɐȒ ᶯᶮᶮṞᶮᶮᶮ ȶɃ 
of niobium-tin superconducting strand and the subsequent manufacturing of 
ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐɅǱʔǪʌɐɶṣ ÿțǸ ɾʔɳǸɶǪɐɅǱʔǪʌɐɶɾ ʭǸɶǸ ʭɐʔɅǱ ȡɅʌɐ ʭȡɅǱȡɅȓ ɳǍǪȶɾ 
and inserted into structural cases by Europe ṵᶯᶮ ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾṶ ǍɅǱ Japan ṵᶷ 
ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾ ɳȺʔɾ ᶯᶷ ǪɐȡȺ ǪǍɾǸ ɾʌɶʔǪʌʔɶǸɾṶ ǩǸȒɐɶǸ ɾțȡɳɃǸɅʌ ʌɐ uÿMéṣ ÿțǸ  ̟ɅǍȺ 
coil arrived from Europe in December, approximately three and a half years after 
ʌțǸ  ̟ɶɾʌ ǱǸȺȡʬǸɶȡǸɾṣ ğțȡȺǸ ǪɐȡȺ ɳǍȡɶɾ țǍǱ ǍȺɶǸǍǱʳ ǩǸǸɅ ȡɅʌǸȓɶǍʌǸǱ ǱʔɶȡɅȓ ʌțǸ ɾʔǩẁ
ǍɾɾǸɃǩȺʳ ɳɶɐǪǸɾɾ ʭȡʌț ʬǍǪʔʔɃ ʬǸɾɾǸȺ ɾǸǪʌɐɶ ɃɐǱʔȺǸɾ Ṣᶴ ǍɅǱ Ṣ Ṟƫ ʌțǸʳ țǍʬǸ Ʌɐʭ 
ǩǸǸɅ ɶǸɃɐʬǸǱ ǍɅǱ ɾʌɐɶǸǱ ʌɐ ɳǸɶɃȡʌ ɾǸǪʌɐɶ ɶǸɳǍȡɶṣ ! ɃǍȓɅǸʌ ǪɐȺǱ ʌǸɾʌ ȒǍǪȡȺȡʌʳ ȡɾ 
ɳȺǍɅɅǸǱ ʌɐ ʌǸɾʌ Ǎɾ ɃǍɅʳ ǪɐȡȺɾ Ǎɾ ɳɐɾɾȡǩȺǸ Ǎʌ ʌțǸȡɶ ɐɳǸɶǍʌȡɐɅǍȺ ʌǸɃɳǸɶǍʌʔɶǸ ɐȒ ᶲ © Ǎɾ 
ɳǍɶʌ ɐȒ ȺɐɅȓǸɶẁʌǸɶɃ ɶȡɾȶ ɃȡʌȡȓǍʌȡɐɅṣ 
  
E. POLOIDAL FIELD MAGNETS 
ÿțǸ ɾɃǍȺȺǸɾʌ ɳɐȺɐȡǱǍȺ  ̟ǸȺǱ ɃǍȓɅǸʌ æfᶯṞ ǍɅǱ ʌțǸ ɐɅȺʳ ɐɅǸ Ʌɐʌ ʔɅǱǸɶ ʌțǸ 
procurement responsibility of Europe, was delivered by Russia ȡɅ fǸǩɶʔǍɶ ṣr Europe
has delivered two ring-shaped coils that are already installed in the Tokamak pit 
ṵæfᶴṞ ɃǍɅʔȒǍǪʌʔɶǸǱ ȡɅ >țȡɅǍ ʔɅǱǸɶ MʔɶɐɳǸǍɅ ǪɐɅʌɶǍǪʌṞ ǍɅǱ æfᶳṞ ɃǍɅʔȒǍǪʌʔɶǸǱ ɐɅ 
ɾȡʌǸṶṨ ʌʭɐ ɐʌțǸɶ ǪɐɃɳȺǸʌǸǱ ǪɐȡȺɾ ǍɶǸ ȡɅ ɾʌɐɶǍȓǸ ɐɅ ɾȡʌǸ ṵæfᶰṞ ǪɐɃɳȺǸʌǸǱ ȡɅ ᶰᶮᶰᶯṞ ǍɅǱ 
æfᶲṞ ǪɐɃɳȺǸʌǸǱ ʌțȡɾ r ǸǍɶṶṣ MʔɶɐɳǸ ȡɾ ǸʲɳǸǪʌȡɅȓ ʌɐ ǪɐɃɳȺǸʌǸ ȡʌɾ ̟  ɅǍȺ ǪɐȡȺ ṵæfᶱṶ ȡɅ ʌțǸ 
 ̟ɶɾʌ țǍȺȒ ɐȒ ᶰᶮᶰᶲṞ ǍȒʌǸɶ ʭțȡǪț ʌțǸ MʔɶɐɳǸǍɅ ʭȡɅǱȡɅȓ ȒǍǪȡȺȡʌʳ ʭȡȺȺ ǩǸ ȒʔȺȺʳ ʌʔɶɅǸǱ ɐʬǸɶ 
ʌɐ ʌțǸ uÿMé ÃɶȓǍɅȡʽǍʌȡɐɅ Ȓɐɶ ɃǍǪțȡɅǸ ǍɾɾǸɃǩȺʳ ǍǪʌȡʬȡʌȡǸɾṣ 

F. 
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❱ ITER infrared diagnostics have optical components that 
transfer the infrared radiation emanating from the plasma-
ȒǍǪȡɅȓ ǪɐɃɳɐɅǸɅʌɾ ʌɐ ǪǍɃǸɶǍɾ ȺɐǪǍʌǸǱ ɃǍɅʳ ɃǸʌɶǸɾ ǍʭǍ ṣr 
The set of planned infrared cameras will monitor a large 
fraction of plasma-facing surfaces for “hot spots” that can 
ǩǸ  ̠ǍȓȓǸǱ ʌɐ ɐɳǸɶǍʌɐɶɾṣ !ʌ Ǎ ʭɐɶȶɾțɐɳ Ǎʌ uÿMé ʌțȡɾ ʳǸǍɶṞ 
specialists discussed the strategies for calibration that need 
to be developed, tested and incorporated in the design and 
ɐɳǸɶǍʌȡɐɅ ɳȺǍɅ ɐȒ ʌțǸ ǱȡǍȓɅɐɾʌȡǪɾ ʌɐ ǸɅɾʔɶǸ ʌțǸ  ̟ǱǸȺȡʌʳ ɐȒ ʌțǸ 
ɃǸǍɾʔɶǸɃǸɅʌɾṣ

❱ After a two-year shutdown for upgrades, the SPIDER 
ʌǸɾʌǩǸǱ Ǎʌ ʌțǸ uÿMé ̧ ǸʔʌɶǍȺ =ǸǍɃ ÿǸɾʌ fǍǪȡȺȡʌʳ ȡɅ æǍǱʔǍṞ uʌǍȺ Ṟr 
ȡɾ ɶǸǍǱʳ Ȓɐɶ ǪɐɃɃȡɾɾȡɐɅȡɅȓ ǍɅǱ ɐɳǸɶǍʌȡɐɅṣ ñæuEMé ȡɾ Ǎ ȒʔȺȺẁ
size negative ion source that is designed to demonstrate all 
the critical aspects of the ion sources for ITER’s neutral beam 
ȡɅȲǸǪʌɐɶɾṣ MɅțǍɅǪǸɃǸɅʌ ɐȒ ʌțǸ ǩǸǍɃ ɾɐʔɶǪǸ ṵɳțɐʌɐṞ ǪǸɅʌɶǸṶ 



On a dedicated platform in the Assembly Hall assembly contractors are creating 
the central solenoid stack, module by module.
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❱ ñȡʲʌǸǸɅ ʳǸǍɶɾ ǍȒʌǸɶ ʌțǸ  ̟ɶɾʌ ɃǍȓɅǸʌ æɶɐǪʔɶǸɃǸɅʌ 
Arrangements were signed, Japan and Europe deliver 
ʌțǸ  ̟ɅǍȺ ʌɐɶɐȡǱǍȺ  ̟ǸȺǱ ǪɐȡȺɾ ɐȒ ʌțǸȡɶ ɳɶɐǪʔɶǸɃǸɅʌ ɾǪɐɳǸṣ
ÿțǸ ɾʔǪǪǸɾɾȒʔȺ ǍɶɶȡʬǍȺ ɐȒ ǪɐȡȺɾ ÿfᶯᶳṞ ÿfᶵ ǍɅǱ ÿfᶯᶷ ȒɶɐɃ ¦ǍɳǍɅ 
ǍɅǱ ÿfᶯ ǍɅǱ ÿfᶯᶶ ṵɳțɐʌɐṶ ȒɶɐɃ MʔɶɐɳǸ ǱʔɶȡɅȓ ʌțǸ r ǸǍɶ ǩɶȡɅȓɾ 
ʌțȡɾ ɳɶɐǪʔɶǸɃǸɅʌ ɳɶɐȓɶǍɃ ʌɐ ǍɅ ǸɅǱṣ !ȺȺ ᶯᶶ EẁɾțǍɳǸǱ ǪɐȡȺɾ 
required by the machine are on site, as well as a nineteenth 
ǪɐȡȺ Ǎɾ Ǎ ɾɳǍɶǸṣ (16)

❱ The vacuum vessel team in Europe charged with the 
ɳɶɐǪʔɶǸɃǸɅʌ ɐȒ  ̟ʬǸ ɾǸǪʌɐɶɾ ɐȒ ʌțǸ uÿMé ʬǍǪʔʔɃ ʬǸɾɾǸȺ țǍɾ 
ǩǸǸɅ ǸʲɳȺɐɶȡɅȓ ʌțǸ ǩǸɅǸ  ̟ʌɾ ɐȒ ʔɾȡɅȓ Ǎɶʌȡ  ̟ǪȡǍȺ ȡɅʌǸȺȺȡȓǸɅǪǸ ṵ!uṶ 



As part of determining the most optimal repair strategy for the thermal shield, the ITER team has 
consulted with experts and professional organizations from the ITER Members, research institutes, 



SCIENCE 
&

INTEGRATION

2323 The nine sector modules of the ITER vacuum vessel will be lowered into this cylindrical space, 
clamped, and welded. The ITER Organization is considering nine-sector simultaneous welding 
as a way to reduce weld deformation.
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A NEW BLUEPRINT FOR ACHIEVING
THE PROJECT’S RESEARCH GOALS
The ITER Research Plan was initially developed 
ǱʔɶȡɅȓ ʌțǸ uÿMé EǸɾȡȓɅ éǸʬȡǸʭ ȡɅ ᶰᶮᶮᶵẁᶰᶮᶮᶶ
to outline the steps of the experimental
program through high-fusion-gain deuterium-
ʌɶȡʌȡʔɃ ɐɳǸɶǍʌȡɐɅṣ uʌ ʭǍɾ ȒʔɶʌțǸɶ ǸȺǍǩɐɶǍʌǸǱ ȡɅ 
the ensuing years to identify the main lines of 
physics R&D required to support preparation for 
ITER operation and to incorporate elements of the 
testing program for tritium breeding technology, 
ʌțǸɅ ʔɳǱǍʌǸǱ ǍȓǍȡɅ ȡɅ ᶰᶮᶯᶴ ʌɐ ɶǸ  ̠ǸǪʌ ʌțǸ ɅǸʭ 
ɾǪțǸǱʔȺǸṣ ÿɐǱǍ Ṟr ȡʌ ȡɾ ɅǸǪǸɾɾǍɶʳ ʌɐ ɶǸǱǸɾȡȓɅ ʌțǸ ɳǍʌț 
to achieving the project’s research goals to adapt 
ʌɐ ɃɐǱȡ  ̟ǪǍʌȡɐɅɾ ȡɅ ʌțǸ ɳɶɐȲǸǪʌ ɾǪțǸǱʔȺǸ ǍɅǱ ȡɅ ʌțǸ 
ǪɐɅ  ̟ȓʔɶǍʌȡɐɅ ɐȒ ʌțǸ uÿMé ǱǸʬȡǪǸ ǍɅǱ ǍɅǪȡȺȺǍɶȡǸɾ 
that have been proposed as part of the new Project 
=ǍɾǸȺȡɅǸ ʌțǍʌ ʭȡȺȺ ǩǸ ɶǸʬȡǸʭǸǱ ǩʳ ʌțǸ uÿMé >ɐʔɅǪȡȺ 
ȡɅ ᶰᶮᶰᶲṣ

The new plans are being elaborated to minimize the 
impact of delays in the project schedule on nuclear 
operation as well as to provide a more robust path 
ʌɐ uÿMé ȺȡǪǸɅɾȡɅȓṣ uɅ ʌțǸ ɅǸʭ ǍɳɳɶɐǍǪțṞ ɾǪȡǸɅʌȡ  ̟Ǫ 
exploration is divided into three phases:

❱Start of Research Operation (SRO): With all in-vessel 
components installed except the water-cooled 
ǩȺǍɅȶǸʌ  ̟ɶɾʌ ʭǍȺȺṞ uÿMé ǸʲɳȺɐɶǸɾ țȡȓțẁǪɐɅ  ̟ɅǸɃǸɅʌ 
ɐɳǸɶǍʌȡɐɅ ṵoẁɃɐǱǸṶ ȡɅ ǱǸʔʌǸɶȡʔɃẁǱǸʔʌǸɶȡʔɃ ṵEEṶ 
ɳȺǍɾɃǍɾ ʔɳ ʌɐ ṣƫᶳ ¶! ǍɅǱ ʌțǸ ȒʔȺȺ ǪɐɃɃȡɾɾȡɐɅȡɅȓ 
ɐȒ ɾʔɳǸɶǪɐɅǱʔǪʌȡɅȓ ɃǍȓɅǸʌ ǍɅǱ ǱȡʬǸɶʌɐɶ ɾʳɾʌǸɃɾṣ 
Plasma control, protection and disruption mitigation 
ɾʳɾʌǸɃɾ ǍɶǸ ǪɐɃɃȡɾɾȡɐɅǸǱ ʌɐ ᶯᶳ ¶!ṣ

❱ EǸʔʌǸɶȡʔɃẁÿɶȡʌȡʔɃ ÃɳǸɶǍʌȡɐɅ ᶯ ṵEÿẁᶯṶṝ ÿțǸ ʭǍʌǸɶẁ
ǪɐɐȺǸǱ ǩȺǍɅȶǸʌ  ̟ɶɾʌ ʭǍȺȺ ǍɅǱ ǍȺȺ ǍǱǱȡʌȡɐɅǍȺ țǸǍʌȡɅȓ 
systems are installed and the project goals of 
ɶǸɳɶɐǱʔǪȡǩȺǸ èổᶯᶮṞ ʭȡʌț ᶳᶮᶮ ¶ğ ȒʔɾȡɐɅ ɳɐʭǸɶ 
production, for 300-500 s pulses are achieved at 
ȺȡɃȡʌǸǱ  ̠ʔǸɅǪǸ ṵộ ᶯụ ɐȒ  ̟ɅǍȺ ɳɶɐȲǸǪʌ ɾɳǸǪȡ  ̟ǪǍʌȡɐɅṶṣ 
ÿțǸ  ̟ɶɾʌẁɳțǍɾǸ ɾǍȒǸʌʳ ǱǸɃɐɅɾʌɶǍʌȡɐɅ Ȓɐɶ uÿMé 
ɐɳǸɶǍʌȡɐɅ ȡɾ ǱǸʬǸȺɐɳǸǱṣ

❱ EǸʔʌǸɶȡʔɃẁÿɶȡʌȡʔɃ ÃɳǸɶǍʌȡɐɅ ᶰ ṵEÿẁᶰṶṝ uɅ ȡʌɾ  ̟ɅǍȺ 
ǪɐɅ  ̟ȓʔɶǍʌȡɐɅṞ ʌțǸ uÿMé ɃǍǪțȡɅǸ ǱǸɃɐɅɾʌɶǍʌǸɾ ǍȺȺ 
ɳɶɐȲǸǪʌ ȓɐǍȺɾ ṵèổᶯᶮ Ȓɐɶ ᶱᶮᶮẁᶳᶮᶮ ɾǸǪɐɅǱɾṨ èốᶳ Ȓɐɶ 
ᶯᶮᶮᶮ ɾǸǪɐɅǱɾṨ èốᶳ Ȓɐɶ ᶱᶮᶮᶮ ɾǸǪɐɅǱɾ ȡɅ ɅɐɅẁȡɅǱʔǪʌȡʬǸ 
steady-state plasmas) as well as routine operation 
Ǎʌ țȡȓț è ǍɅǱ țȡȓț  ̠ʔǸɅǪǸ ɅǸʔʌɶɐɅ ɳɶɐǱʔǪʌȡɐɅṣ 
The second-phase safety demonstration can be 
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ɳțʳɾȡǪɾ ǍɅǱ ɃɐɶǸ ɶǸǪǸɅʌ ǸʲɳǸɶȡɃǸɅʌǍȺ ǱǍʌǍṣ ÿțǸ ɶǸɾʔȺʌṽǍ 
ǪɐǱǸ ǪǍȺȺǸǱ ¶M¶ÃñẁĆṽɳɶɐʬȡǱǸǱ Ǎ ʔɅȡ  ̟ǸǱ ǱǸɾǪɶȡɳʌȡɐɅ ɐȒ 
metallic plasma-facing-component melting in magnetic 
ǪɐɅ  ̟ɅǸɃǸɅʌ ǱǸʬȡǪǸɾṣ ṵ! ɳǍɳǸɶ ǱǸɾǪɶȡǩȡɅȓ ʌțȡɾ ǱǸʬǸȺɐɳɃǸɅʌ 
won the prestigious ¸ʔǪȺǸǍɶ fʔɾȡɐɅ ɳɶȡʽǸ ȡɅ ᶰᶮᶰᶱṣṶ ÿțǸ 
team has since used the understanding it developed to 
ǪɶǸǍʌǸ Ǎ ǪɐɃɳȺǸʌǸȺʳ ɅǸʭṞ ɃɐǱǸɶɅ ǍɅǱ  ̠ǸʲȡǩȺǸ ɃɐǱǸȺȺȡɅȓ 
tool (MEMENTO) that is the key modelling framework for 
the evaluation of erosion of tungsten components under 
ʌɶǍɅɾȡǸɅʌɾ ȡɅ uÿMé ǍɅǱ ɶǸǍǪʌɐɶẁɾǪǍȺǸ ǱǸʬȡǪǸɾṣ 



Seen from below: one of the four central solenoid modules delivered by the United States. In addition to stacking and 
aligning, there are electrical connections, welding, and inspection and testing to be carried out on each module.



The heart of a tokamak is its doughnut-shaped vacuum chamber where, under the influence of extreme 
heat and pressure, gaseous hydrogen fuel becomes a plasma. 



errors—as for example when a support element is shown 
slightly “inside” the embedded anchor plate to which it is to 
ǩǸ ʭǸȺǱǸǱṣ 

fȡȺʌǸɶȡɅȓ ɐʔʌ ʌțǸɾǸ ȡɶɶǸȺǸʬǍɅʌ ȡʌǸɃɾ ʌɐ ǸȒ  ̟ǪȡǸɅʌȺʳ ȓɶɐʔɳ ǍɅǱ 
ǪǍʌǸȓɐɶȡʽǸ ʌțǸ ɶǸɃǍȡɅȡɅȓ ǪȺǍɾțǸɾ ȡɾ Ǎ ǪțǍȺȺǸɅȓǸṣ ñɐɃǸ ǪǍɅ 
ǩǸ ̟  ȺʌǸɶǸǱ ǍʔʌɐɃǍʌȡǪǍȺȺʳ ǩʳ ǍɳɳȺʳȡɅȓ ǱȡȒȒǸɶǸɅʌ ǪǍʌǸȓɐɶȡʽǍʌȡɐɅ 
rules, but to work effectively these rules require that the 3D 
models have been prepared rigorously and that, for example, 
all the tagging and naming of the elements has been done 
ǪɐɶɶǸǪʌȺ Ṟr ʭțȡǪț ȡɾ Ʌɐʌ ǍȺʭǍʳɾ ʌțǸ ǪǍɾǸṣ

!ȺȺ ȡǱǸɅʌȡ  ̟ǸǱ ǪȺǍɾțǸɾ ʌțǍʌ ǍɶǸ Ʌɐʌ ǍʔʌɐɃǍʌȡǪǍȺȺʳ  ̟ ȺʌǸɶǸǱ ɐʔʌ 
Ǎɾ ȡɶɶǸȺǸʬǍɅʌ Ƀʔɾʌ ǩǸ ǪțǸǪȶǸǱ ɃǍɅʔǍȺȺ ṣr ĞǍɶȡɐʔɾ ʌɐɐȺɾ țǍʬǸ 
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CORPORATE HIGHLIGHTS 2023

The ITER Organization and the Domestic Agencies 



Vacuum vessel sectors will be transferred into the Tokamak pit nine times in the 

years ahead. As this picture shows, clearance must be calculated with precision.

Vacuum vessel sectors will be transferred into the Tokamak pit nine times in the Vacuum vessel sectors will be transferred into the Tokamak pit nine times in the years ahead. As this picture shows, clearance must be calculated with precision.years ahead. As this picture shows, clearance must be calculated with precision.



ITER continues to fascinate. Some 217,000 members of the public have visited
the site since 2007, including 25,000 in 2023.
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REORGANIZATION – The ITER Organization is moving 
toward a fully matrixed organizational structure that will 
be completed with the implementation next year of the 



Looking towards the large double doors of the Assembly Hall where all major machine components 
enter on transporters, after passing through an airlock for cleanliness.
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A number of handling operations are carried out to prepare for repair, including 



Sector #6 is returned to tooling. From detaching tf#6 is retur2581Q(6n 100s l
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