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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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Xȇ� �ًבא׎א Ɏǝƺ� ȵȸȒǴƺƬɎ� ǣƳƺȇɎǣ �lƺƳ� ƏȇƳ� ɮƏǼǣƳƏɎƺƳ� Ɏǝƺ�
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 
ƬȒȅȵƏȇǣƺɀِ� ³ƺƬɎȒȸ� ȅȒƳɖǼƺ� �הُ ɯƏɀ� ǼǣǔɎƺƳ� ȒɖɎ� Ȓǔ� Ɏǝƺ�
Tokamak pit and returned to tooling in the Assembly 
RƏǼǼً� ǔȒɖȸ� ɎȒȸȒǣƳƏǼ� �lƺǼƳ� ƬȒǣǼɀ� ɯƺȸƺ� ƳƺɎƏƬǝƺƳ� ǔȸȒȅ�
ɀƺƬɎȒȸɀ� �הُ ƏȇƳ� �וُ ɀȒ� ɎǝƏɎ� Ɏǝƺ� ɀƺƬɎȒȸ� ƫƺɮƺǼ� ȸƺǕǣȒȇ�
could be accessed for repair, and the thermal shield 
ɀƺɎɀ� ɯƺȸƺ� ȸƺȅȒɮƺƳ� ƏȇƳ� ɀɖȸɮƺɵƺƳِ� 0ɴƺƬɖɎǣȒȇ� Ȓǔ� Ɏǝƺ�
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 
ǔȒȸƬƺِ� XɎ� ǣɀ�ƺɴȵƺƬɎƺƳ�ɎǝƏɎ�ɀɖƫٮƏɀɀƺȅƫǼɵ�ƏƬɎǣɮǣɎǣƺɀ�ɯǣǼǼ�
ƫƺ�ƏƫǼƺ�ɎȒ�ȸƺٮɀɎƏȸɎ�Ȓȇ�ɎɯȒ�ɀƺƬɎȒȸɀ�ǣȇِגא׎א�

REPAIRS – Two vacuum vessel sectors will be 
ȸƺȵƏǣȸƺƳ� ɮƺȸɎǣƬƏǼǼɵ� ǣȇ� Ɏǝƺ� �ɀɀƺȅƫǼɵ�  ɖǣǼƳǣȇǕٕ� Ə� ɎǝǣȸƳ�
will be repaired in a horizontal position in the former 
!ȸɵȒɀɎƏɎ� áȒȸǸɀǝȒȵِ� «ƺȵƏǣȸɀ� ɎȒ� ȸƺƬȒɮƺȸ� ȇȒȅǣȇƏǼ�
geometry will be a combination of weld build-up 
ƏȇƳ� ȸƺٮȅƏƬǝǣȇǣȇǕٕ� ɎȒ� Ɏǝǣɀ� ƺȇƳً� Ɏǝƺ� ȷɖƏǼǣ �lƬƏɎǣȒȇ� Ȓǔ�
procedures and tools is ongoing and test specimens 
(“coupons”) will be subject to detailed metallurgical 
ƏȇƏǼɵɀǣɀ�ƏȇƳ�ȅƺƬǝƏȇǣƬƏǼ�ɎƺɀɎǣȇǕِ�«ƺȵƏǣȸ�Ȓǔ�ɀƺƬɎȒȸɀ�ُו�
ƏȇƳ� �הُ ǣȇ� ɀɖƫٮƏɀɀƺȅƫǼɵ� ɎȒȒǼǣȇǕ� Əȸƺ� ƺɴȵƺƬɎƺƳ� ɎȒ� ƫƺ�
�lȇƏǼǣɿƺƳ� ǣȇ� �ɖǕɖɀɎ� ƏȇƳ� �ƬɎȒƫƺȸ� �גא׎א ȸƺɀȵƺƬɎǣɮƺǼɵً�

ƏǼǼȒɯǣȇǕ�ȅȒƳɖǼƺ�ƏɀɀƺȅƫǼɵ�ɎȒ�ȸƺɀɖȅƺِ�IȒȸ�Ɏǝƺ�ɀƺƬɎȒȸɀ�
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 
ǣȇٮǔƏƬɎȒȸɵ� ȸƺȵƏǣȸِ� ÁȒ� ȸƺɀȒǼɮƺ� ǣɀɀɖƺɀ� ɯǣɎǝ� Ɏǝƺ� ƬȒȒǼǣȇǕ�
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 
ɀɎƏȸɎƺƳ�Ɏǝƺǣȸ�ƏƬɎǣɮǣɎǣƺɀِ�Áǝƺ�ƳƺƬǣɀǣȒȇ�ɎȒ�ȸƺȵƏǣȸ�ƺǼƺȅƺȇɎɀ�
of the support thermal shield on site has been made, 
while the strategy for the in-pit repair of the lower 
ƬȸɵȒɀɎƏɎ�ɎǝƺȸȅƏǼ�ɀǝǣƺǼƳ�ǣɀ�ɀɎǣǼǼ�ǣȇ�ƳƺɮƺǼȒȵȅƺȇɎِ�

ASSEMBLY AND INSTALLATION – While repair of 
the vacuum vessel and thermal shield are underway, 
assembly and installation activities continue to 
ȵȸȒǕȸƺɀɀ�ǣȇɀǣƳƺ�ƏȇƳ�ȒɖɎɀǣƳƺ�Ȓǔ�Ɏǝƺ�ÁȒǸƏȅƏǸ�!ȒȅȵǼƺɴِ�
�ǔ� ƏȵȵȸȒɴǣȅƏɎƺǼɵ� �׎׎׏ ɀƺǕȅƺȇɎɀ� Ȓǔ� ȅƏǕȇƺɎ� ǔƺƺƳƺȸɀ�
ɎȒ� ƫƺ� ǣȇɎƺǕȸƏɎƺƳ� ƏɎ� �א  ƏȇƳ� nב� ǼƺɮƺǼً� �אה ǝƏɮƺ� ƫƺƺȇ�
installed and work is advancing on the hundreds of 
ǝǣǕǝǼɵ� ɎƺƬǝȇǣƬƏǼ� ǴȒǣȇɎɀ� ɎǝƏɎ� ƬȒȇȇƺƬɎ� Ɏǝƺȅِ� ÁƺƏȅɀ�
are also creating the coaxial joints needed by the 
ƬƺȇɎȸƏǼ� ɀȒǼƺȇȒǣƳ� ɀɎƏƬǸ� ǣȇ� Ɏǝƺ� �ɀɀƺȅƫǼɵ� RƏǼǼً� ɯǝƺȸƺ�
ɎɯȒ�ȅȒƳɖǼƺɀ�Ȓǔ�ɀǣɴ�Əȸƺ�ȇȒɯ�ǣȇ�ȵǼƏƬƺِ�Xȇ�Ɏǝƺ�ǕƏǼǼƺȸǣƺɀ�
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 
Ɏǝƺǣȸ�ƏɀɀȒƬǣƏɎƺƳ�ɀɖȵȵȒȸɎɀِ�Áǝȸƺƺ�ƏɖɴǣǼǣƏȸɵ�ƬȒǼƳ�ƫȒɴƺɀً�
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ǣȇɀɎƏǼǼƺƳ� ǼƏɎƺ� ǣȇ� Ɏǝƺ� ɵƺƏȸِ� xƺƬǝƏȇǣƬƏǼ� ƏȇƳ� ƺǼƺƬɎȸǣƬ� ƬȒȅȵȒȇƺȇɎ�
installation continues in the radiofrequency heating building, 
the magnet power converter bays, the cryobridge and 
Ɏǝƺ� !ȒȇɎȸȒǼ�  ɖǣǼƳǣȇǕِ� �ǼɀȒ� Ȓǔ� ȇȒɎƺي� ƏǼǼ� ƬȸǣɎǣƬƏǼ� ƏɀɀƺȅƫǼɵ� ƏȇƳ�
installation contracts have been revised and updated according 
to the recommendations of an expert panel of the ITER Council 
xƏȇƏǕƺȅƺȇɎ� �ƳɮǣɀȒȸɵ� !ȒȅȅǣɎɎƺƺِ� xɖǼɎǣȵǼƺ� ȇƺǕȒɎǣƏɎǣȒȇɀ�
resulted in revised contractual conditions that optimize 
ȵƺȸǔȒȸȅƏȇƬƺ�ƏȇƳ�ȸƺƳɖƬƺ�ǣȇƳǣȸƺƬɎ�ƬȒɀɎɀِ�

>o!¸gMñ éM¬!ÿME ÿÃ éMẆ=!ñM¬u¸u¸g – The ITER 
�ȸǕƏȇǣɿƏɎǣȒȇ�ǝƏɀ�ɯȒȸǸƺƳ�ɯǣɎǝ�ȷɖƏǼǣ �lƺƳ� ǣȇƳɖɀɎȸǣƏǼ�ȵƏȸɎȇƺȸɀ�Ȓȇ�
a risk-reduction strategy for vacuum vessel in-pit welding, with 
Ɏǝƺ�ȒƫǴƺƬɎǣɮƺ�Ȓǔ�ƫƺɎɎƺȸ�ƬȒȇɎȸȒǼǼǣȇǕ�ɯƺǼƳ�ƳƺǔȒȸȅƏɎǣȒȇɀِ�Áǝƺ�ȸƺɀɖǼɎɀ�
of a study on nine-sector simultaneous welding will be reported 
ȇƺɴɎ�ɵƺƏȸِ���ƬȒȅȵǼƺɎƺ�ɖȵƳƏɎƺ�Ȓǔ�Ɏǝƺ�ƳƺɀǣǕȇ�Ȓǔ�Ɏǝƺ�RȒɎ�!ƺǼǼ�IƏƬǣǼǣɎɵ�
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 
ȒȵƺȸƏɎǣȒȇ٣ِ� �� ȵȸƺٮƬȒȇƬƺȵɎ� Ȓǔ� Ɏǝƺ� ǔƏƬǣǼǣɎɵ� ɎƏǸǣȇǕ� ǣȇɎȒ� ƏƬƬȒɖȇɎ�
the revised requirements will be the object of a facility design 
ȸƺɮǣƺɯ�ǣȇِגא׎א���ǼɀȒ�Əɀ�ȵƏȸɎ�Ȓǔ� XÁ0«�ȸƺٮƫƏɀƺǼǣȇǣȇǕً�Ə�ɯǣȇƳȒɯ�Ȓǔ�
opportunity has opened for the testing, as a risk mitigation 
ȅƺƏɀɖȸƺً� Ȓǔ� ɀȒȅƺ� Ȓǔ� Ɏǝƺ� XÁ0«� ɎȒȸȒǣƳƏǼ� �lƺǼƳ� ƬȒǣǼɀ� ƏɎ� �ג kƺǼɮǣȇِ�
The design of the magnet cold test facility, making use of 
some of the resources of the ITER cryogenic plant, has been 
ƬȒȅȵǼƺɎƺƳ� ƏȇƳ� ȵȸȒƬɖȸƺȅƺȇɎ� ǣɀ� ǣȇ� ȵȸȒǕȸƺɀɀِ� IǣȇƏǼǼɵً� Ƴɖƺ� ɎȒ�

a planned upgrade of electron cyclotron resonance heating 
٢0!«R٣�ǔȸȒȅ׎א��xá�ɎȒוה��xáً�Ɏǝƺ�«ƏƳǣȒǔȸƺȷɖƺȇƬɵ� ɖǣǼƳǣȇǕ�ɯǣǼǼ�
ȸƺɮƺȸɎ�ɎȒ�ǝȒɖɀǣȇǕ�0!«R�ƺȷɖǣȵȅƺȇɎ�ȒȇǼɵ�ƏȇƳ�Ə�ƫɖǣǼƳǣȇǕ�ǔȒȸ�ǣȒȇ�
ƬɵƬǼȒɎȸȒȇ�ƺȷɖǣȵȅƺȇɎ�ɯǣǼǼ�ƫƺ�ƬȒȇɀɎȸɖƬɎƺƳِ�

MAJOR COMPONENT DELIVERIES – One of the longest-lead 
procurement programs of the ITER project—superconducting 
ȅƏǕȇƺɎɀ٪ǣɀ� ƬȒȅǣȇǕ� ɎȒ� Əȇ� ƺȇƳ� Əɀ� �lɮƺ� ɎȒȸȒǣƳƏǼ� �lƺǼƳ� ƬȒǣǼɀً� ɎɯȒ�
ȵȒǼȒǣƳƏǼ� �lƺǼƳ� ƬȒǣǼɀً� ƏȇƳ� ɎɯȒ� ƬƺȇɎȸƏǼ� ɀȒǼƺȇȒǣƳ� ȅȒƳɖǼƺɀ� ɯƺȸƺ�
ƳƺǼǣɮƺȸƺƳ� ƳɖȸǣȇǕ� Ɏǝƺ� ɵƺƏȸِ� �ǼǼ� �ח׏ ɎȒȸȒǣƳƏǼ� �lƺǼƳ� ƬȒǣǼɀ� Əȸƺ� ȇȒɯ�
Ȓȇ� ɀǣɎƺٕ� ȒȇǼɵ� Ȓȇƺ� ȵȒǼȒǣƳƏǼ� �lƺǼƳ� ƬȒǣǼ� ƏȇƳ� Ɏǝȸƺƺ� ƬƺȇɎȸƏǼ� ɀȒǼƺȇȒǣƳ�
ȅȒƳɖǼƺɀ� ȸƺȅƏǣȇ� ɎȒ� ƫƺ� ƳƺǼǣɮƺȸƺƳِ� (ƺǼǣɮƺȸɵ� ƏȇƳ� ƏƬƬƺȵɎƏȇƬƺ� Ȓǔ�
Ɏǝƺ� �lɮƺ�ȸƺȅƏǣȇǣȇǕ�ɮƏƬɖɖȅ�ɮƺɀɀƺǼ�ɀƺƬɎȒȸɀ٪Ȓȇƺ�ǔȸȒȅ�kȒȸƺƏ�ƏȇƳ�
�lɮƺ�ǔȸȒȅ�0ɖȸȒȵƺ٪ȸƺȅƏǣȇ�Ȓȇ�Ɏǝƺ�ȵȸȒǴƺƬɎټɀ�ƬȸǣɎǣƬƏǼ�ȵƏɎǝ�ƏȇƳ�Əȇɵ�

ƳƺǼƏɵ�ǣɀ�Ə�ȅƏǴȒȸ�ȸǣɀǸ�ɎȒ�Ɏǝƺ�ɀƬǝƺƳɖǼƺِ�

TECHNICAL COORDINATION – A major push to improve the 
ɎƺƬǝȇǣƬƏǼ�ȷɖƏǼǣɎɵ�ƬɖǼɎɖȸƺ� ǣȇ�Ɏǝƺ�ȵȸȒǴƺƬɎ�ɯƏɀ�ƬȒȇƳɖƬɎƺƳ�ǣȇבא׎א��
ɎǝȸȒɖǕǝً� �lȸɀɎً� Ə� ɀƺȸǣƺɀ� Ȓǔ� ȵȸȒǴƺƬɎٮɯǣƳƺ� ɀɖȸɮƺɵɀ� ƏȇƳ� ǣȇɎƺȸɮǣƺɯɀ�
with experts from other major projects such as CERN and 
NASA and, second, a four-day hybrid meeting in April on quality 
ȅƏȇƏǕƺȅƺȇɎ� ǣɀɀɖƺɀ� ǣȇ� ƳǣǔǔƺȸƺȇɎ� ɎƺƬǝȇǣƬƏǼ� ƏȸƺƏɀِ� � (ƺɀǣǕȇƺƳ�
as an open arena for discussion and problem solving, the 
Technical Coordination Meeting resulted in eight priority 
ȸƺƬȒȅȅƺȇƳƏɎǣȒȇɀ�ɎǝƏɎ�ɯǣǼǼ�ƫƺ�ȵȸȒȅɖǼǕƏɎƺƳ�ƏƬȸȒɀɀ�Ɏǝƺ�ȵȸȒǴƺƬɎِ�
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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 Japanِ� ÁɯȒ�
ȅȒƳɖǼƺɀ� Əȸƺ� ƬɖȸȸƺȇɎǼɵ� ɀɎƏƬǸƺƳ� ǣȇ� Ɏǝƺ� �ɀɀƺȅƫǼɵ� RƏǼǼ� Ȓȇ� Ə� ƳƺƳǣƬƏɎƺƳ� ƏɀɀƺȅƫǼɵ�
platform where the ITER teams are overseeing the creation and testing of 
ɀɖȵƺȸƬȒȇƳɖƬɎǣȇǕ�ƺǼƺƬɎȸǣƬƏǼ�ƬȒȇȇƺƬɎǣȒȇɀٕ�ɎɯȒ�ȒɎǝƺȸ�ȅȒƳɖǼƺɀ�ƳƺǼǣɮƺȸƺƳ�ǣȇבא׎א��ɯǣǼǼ�
ƫƺ�ɀɎƏƬǸƺƳ�ƏȇƳ�ƏǼǣǕȇƺƳ�ǣȇ�Ɏɖȸȇِ��ǼǼ�ɀȵƺƬǣƏǼǣɿƺƳ�ɎȒȒǼǣȇǕ�ǝƏɀ�ƫƺƺȇ�ƬȒȅȵǼƺɎƺƳ�ƏȇƳ�
ƳƺǼǣɮƺȸƺƳ�ƏȇƳ�ȅƏȇɖǔƏƬɎɖȸǣȇǕ�ǣɀ�ȵȸȒǕȸƺɀɀǣȇǕ�Ȓȇ�ƺǼƺȅƺȇɎɀ�Ȓǔ�Ɏǝƺ�ɀɖȵȵȒȸɎ�ɀɎȸɖƬɎɖȸƺِ�

D. TOROIDAL FIELD MAGNETS 
Xȇ�Ə�ȅƏǴȒȸ�ȅǣǼƺɀɎȒȇƺ�ǔȒȸ�Ɏǝƺ�XÁ0«�¨ȸȒǴƺƬɎً�ƏǼǼז׏��ȸƺǕɖǼƏȸ�ɎȒȸȒǣƳƏǼ� �lƺǼƳ�ƬȒǣǼɀ�ȵǼɖɀ�Ȓȇƺ�
ƏƳƳǣɎǣȒȇƏǼ� ɀȵƏȸƺ� ǝƏɮƺ� ƏȸȸǣɮƺƳ� Ȓȇ� ɀǣɎƺِ� IȒǼǼȒɯǣȇǕ� Ɏǝƺ� ɀǣǕȇƏɎɖȸƺ� Ȓǔ� ¨ȸȒƬɖȸƺȅƺȇɎ�
�ȸȸƏȇǕƺȅƺȇɎɀ� ǣȇ� �ו׎׎א ƏȇƳ� �ًז׎׎א ɀǣɴ� XÁ0«� xƺȅƫƺȸɀ� ٢China, Europe, Japan, 
Korea, Russia and the United States٣�ɎȒȒǸ�ȵƏȸɎ�ǣȇ�Ɏǝƺ�ȵȸȒƳɖƬɎǣȒȇ�Ȓǔ׎׎׎ً׎׎׏��Ǹȅ�
of niobium-tin superconducting strand and the subsequent manufacturing of 
ɎȒȸȒǣƳƏǼ� �lƺǼƳ� ƬȒȇƳɖƬɎȒȸِ� Áǝƺ� ɀɖȵƺȸƬȒȇƳɖƬɎȒȸɀ� ɯƺȸƺ� ɯȒɖȇƳ� ǣȇɎȒ� ɯǣȇƳǣȇǕ� ȵƏƬǸɀ�
and inserted into structural cases by Europe׎׏�٢�ɎȒȸȒǣƳƏǼ� �lƺǼƳ�ƬȒǣǼɀ٣�ƏȇƳ�Japanח�٢�
ɎȒȸȒǣƳƏǼ� �lƺǼƳ�ƬȒǣǼɀ�ȵǼɖɀח׏��ƬȒǣǼ�ƬƏɀƺ�ɀɎȸɖƬɎɖȸƺɀ٣�ƫƺǔȒȸƺ�ɀǝǣȵȅƺȇɎ�ɎȒ�XÁ0«ِ�Áǝƺ� �lȇƏǼ�
coil arrived from Europe in December, approximately three and a half years after 
Ɏǝƺ� �lȸɀɎ�ƳƺǼǣɮƺȸǣƺɀِ�áǝǣǼƺ�ƬȒǣǼ�ȵƏǣȸɀ�ǝƏƳ�ƏǼȸƺƏƳɵ�ƫƺƺȇ�ǣȇɎƺǕȸƏɎƺƳ�ƳɖȸǣȇǕ�Ɏǝƺ�ɀɖƫٮ
ƏɀɀƺȅƫǼɵ�ȵȸȒƬƺɀɀ�ɯǣɎǝ�ɮƏƬɖɖȅ�ɮƺɀɀƺǼ�ɀƺƬɎȒȸ�ȅȒƳɖǼƺɀ�ُה�ƏȇƳ�ًُו�Ɏǝƺɵ�ǝƏɮƺ�ȇȒɯ�
ƫƺƺȇ� ȸƺȅȒɮƺƳ�ƏȇƳ�ɀɎȒȸƺƳ� ɎȒ�ȵƺȸȅǣɎ� ɀƺƬɎȒȸ� ȸƺȵƏǣȸِ���ȅƏǕȇƺɎ�ƬȒǼƳ� ɎƺɀɎ� ǔƏƬǣǼǣɎɵ� ǣɀ�
ȵǼƏȇȇƺƳ�ɎȒ�ɎƺɀɎ�Əɀ�ȅƏȇɵ�ƬȒǣǼɀ�Əɀ�ȵȒɀɀǣƫǼƺ�ƏɎ�Ɏǝƺǣȸ�ȒȵƺȸƏɎǣȒȇƏǼ�ɎƺȅȵƺȸƏɎɖȸƺ�Ȓǔג��k�Əɀ�
ȵƏȸɎ�Ȓǔ�ǼȒȇǕƺȸٮɎƺȸȅ�ȸǣɀǸ�ȅǣɎǣǕƏɎǣȒȇِ�
  
E. POLOIDAL FIELD MAGNETS 
Áǝƺ� ɀȅƏǼǼƺɀɎ� ȵȒǼȒǣƳƏǼ� �lƺǼƳ� ȅƏǕȇƺɎ� ¨Iً׏� ƏȇƳ� Ɏǝƺ� ȒȇǼɵ� Ȓȇƺ� ȇȒɎ� ɖȇƳƺȸ� Ɏǝƺ�
procurement responsibility of Europe, was delivered by Russia�ǣȇ�IƺƫȸɖƏȸɵِ�Europe
has delivered two ring-shaped coils that are already installed in the Tokamak pit 
٢¨Iًה�ȅƏȇɖǔƏƬɎɖȸƺƳ�ǣȇ�!ǝǣȇƏ�ɖȇƳƺȸ�0ɖȸȒȵƺƏȇ�ƬȒȇɎȸƏƬɎً�ƏȇƳ�̈ Iًד�ȅƏȇɖǔƏƬɎɖȸƺƳ�Ȓȇ�
ɀǣɎƺ٣ٕ�ɎɯȒ�ȒɎǝƺȸ�ƬȒȅȵǼƺɎƺƳ�ƬȒǣǼɀ�Əȸƺ�ǣȇ�ɀɎȒȸƏǕƺ�Ȓȇ�ɀǣɎƺ�٢¨Iًא�ƬȒȅȵǼƺɎƺƳ�ǣȇً׏א׎א��ƏȇƳ�
¨Iًג�ƬȒȅȵǼƺɎƺƳ�Ɏǝǣɀ�ɵƺƏȸ٣ِ�0ɖȸȒȵƺ�ǣɀ�ƺɴȵƺƬɎǣȇǕ�ɎȒ�ƬȒȅȵǼƺɎƺ�ǣɎɀ�l �ȇƏǼ�ƬȒǣǼ�٢¨I٣ב�ǣȇ�Ɏǝƺ�
�lȸɀɎ�ǝƏǼǔ�Ȓǔًגא׎א��ƏǔɎƺȸ�ɯǝǣƬǝ�Ɏǝƺ�0ɖȸȒȵƺƏȇ�ɯǣȇƳǣȇǕ�ǔƏƬǣǼǣɎɵ�ɯǣǼǼ�ƫƺ�ǔɖǼǼɵ�ɎɖȸȇƺƳ�Ȓɮƺȸ�

ɎȒ�Ɏǝƺ�XÁ0«��ȸǕƏȇǣɿƏɎǣȒȇ�ǔȒȸ�ȅƏƬǝǣȇƺ�ƏɀɀƺȅƫǼɵ�ƏƬɎǣɮǣɎǣƺɀِ�

F. DIVERTOR
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❱ ITER infrared diagnostics have optical components that 
transfer the infrared radiation emanating from the plasma-
ǔƏƬǣȇǕ�ƬȒȅȵȒȇƺȇɎɀ�ɎȒ�ƬƏȅƺȸƏɀ�ǼȒƬƏɎƺƳ�ȅƏȇɵ�ȅƺɎȸƺɀ�ƏɯƏɵِ�
The set of planned infrared cameras will monitor a large 
fraction of plasma-facing surfaces for “hot spots” that can 
ƫƺ� �sƏǕǕƺƳ� ɎȒ� ȒȵƺȸƏɎȒȸɀِ� �Ɏ� Ə� ɯȒȸǸɀǝȒȵ� ƏɎ� XÁ0«� Ɏǝǣɀ� ɵƺƏȸً�
specialists discussed the strategies for calibration that need 
to be developed, tested and incorporated in the design and 
ȒȵƺȸƏɎǣȒȇ�ȵǼƏȇ�Ȓǔ�Ɏǝƺ�ƳǣƏǕȇȒɀɎǣƬɀ�ɎȒ�ƺȇɀɖȸƺ�Ɏǝƺ� �lƳƺǼǣɎɵ�Ȓǔ�Ɏǝƺ�
ȅƺƏɀɖȸƺȅƺȇɎɀِ

❱ After a two-year shutdown for upgrades, the SPIDER 
ɎƺɀɎƫƺƳ�ƏɎ�Ɏǝƺ�XÁ0«�zƺɖɎȸƏǼ� ƺƏȅ�ÁƺɀɎ�IƏƬǣǼǣɎɵ�ǣȇ�̈ ƏƳɖƏً�XɎƏǼɵً�
ǣɀ�ȸƺƏƳɵ�ǔȒȸ�ƬȒȅȅǣɀɀǣȒȇǣȇǕ�ƏȇƳ�ȒȵƺȸƏɎǣȒȇِ�³¨X(0«�ǣɀ�Ə�ǔɖǼǼٮ
size negative ion source that is designed to demonstrate all 
the critical aspects of the ion sources for ITER’s neutral beam 
ǣȇǴƺƬɎȒȸɀِ�0ȇǝƏȇƬƺȅƺȇɎ�Ȓǔ�Ɏǝƺ�ƫƺƏȅ�ɀȒɖȸƬƺ�٢ȵǝȒɎȒً�ƬƺȇɎȸƺ٣�



On a dedicated platform in the Assembly Hall assembly contractors are creating 
the central solenoid stack, module by module.
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❱ Deliveries continue for the tokamak cooling water system, 
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❱ ³ǣɴɎƺƺȇ� ɵƺƏȸɀ� ƏǔɎƺȸ� Ɏǝƺ� �lȸɀɎ� ȅƏǕȇƺɎ� ¨ȸȒƬɖȸƺȅƺȇɎ�
Arrangements were signed, Japan and Europe deliver 
Ɏǝƺ� �lȇƏǼ� ɎȒȸȒǣƳƏǼ� �lƺǼƳ� ƬȒǣǼɀ� Ȓǔ� Ɏǝƺǣȸ� ȵȸȒƬɖȸƺȅƺȇɎ� ɀƬȒȵƺِ
Áǝƺ�ɀɖƬƬƺɀɀǔɖǼ�ƏȸȸǣɮƏǼ�Ȓǔ�ƬȒǣǼɀ�ÁIًד׏�ÁIו�ƏȇƳ�ÁIח׏�ǔȸȒȅ�hƏȵƏȇ�
ƏȇƳ�ÁI׏�ƏȇƳ�ÁI�٢ז׏ȵǝȒɎȒ٣�ǔȸȒȅ�0ɖȸȒȵƺ�ƳɖȸǣȇǕ�Ɏǝƺ�ɵƺƏȸ�ƫȸǣȇǕɀ�
Ɏǝǣɀ�ȵȸȒƬɖȸƺȅƺȇɎ�ȵȸȒǕȸƏȅ�ɎȒ�Əȇ�ƺȇƳِ��ǼǼٮ)�ז׏�ɀǝƏȵƺƳ�ƬȒǣǼɀ�
required by the machine are on site, as well as a nineteenth 
ƬȒǣǼ�Əɀ�Ə�ɀȵƏȸƺِ�(16)

❱ The vacuum vessel team in Europe charged with the 
ȵȸȒƬɖȸƺȅƺȇɎ�Ȓǔ� �lɮƺ�ɀƺƬɎȒȸɀ�Ȓǔ�Ɏǝƺ�XÁ0«�ɮƏƬɖɖȅ�ɮƺɀɀƺǼ�ǝƏɀ�
ƫƺƺȇ�ƺɴȵǼȒȸǣȇǕ�Ɏǝƺ�ƫƺȇƺ �lɎɀ�Ȓǔ�ɖɀǣȇǕ�ƏȸɎǣ �lƬǣƏǼ�ǣȇɎƺǼǼǣǕƺȇƬƺ�٢�X٣�
ɎȒ�ȵȸƺƳǣƬɎ�ɯƺǼƳ�ƳƺǔƺƬɎɀِ�ÈɀǣȇǕ�ƳƏɎƏ�ȵȸƺɮǣȒɖɀǼɵ�ƬȒǼǼƺƬɎƺƳ�ǔȸȒȅ�
vacuum vessel welds with defects to train an AI model, the 



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, 
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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 
ƳɖȸǣȇǕ� Ɏǝƺ� XÁ0«� (ƺɀǣǕȇ� «ƺɮǣƺɯ� ǣȇ� ז׎׎אٮו׎׎א
to outline the steps of the experimental
program through high-fusion-gain deuterium-
ɎȸǣɎǣɖȅ� ȒȵƺȸƏɎǣȒȇِ� XɎ� ɯƏɀ� ǔɖȸɎǝƺȸ� ƺǼƏƫȒȸƏɎƺƳ� ǣȇ�
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, 
Ɏǝƺȇ� ɖȵƳƏɎƺƳ� ƏǕƏǣȇ� ǣȇ� �ה׏׎א ɎȒ� ȸƺ �sƺƬɎ� Ɏǝƺ� ȇƺɯ�
ɀƬǝƺƳɖǼƺِ�ÁȒƳƏɵً�ǣɎ�ǣɀ�ȇƺƬƺɀɀƏȸɵ�ɎȒ�ȸƺƳƺɀǣǕȇ�Ɏǝƺ�ȵƏɎǝ�
to achieving the project’s research goals to adapt 
ɎȒ�ȅȒƳǣ �lƬƏɎǣȒȇɀ�ǣȇ�Ɏǝƺ�ȵȸȒǴƺƬɎ�ɀƬǝƺƳɖǼƺ�ƏȇƳ�ǣȇ�Ɏǝƺ�
ƬȒȇ �lǕɖȸƏɎǣȒȇ� Ȓǔ� Ɏǝƺ� XÁ0«� ƳƺɮǣƬƺ� ƏȇƳ� ƏȇƬǣǼǼƏȸǣƺɀ�
that have been proposed as part of the new Project 
 ƏɀƺǼǣȇƺ� ɎǝƏɎ�ɯǣǼǼ�ƫƺ� ȸƺɮǣƺɯƺƳ�ƫɵ� Ɏǝƺ� XÁ0«�!ȒɖȇƬǣǼ�
ǣȇِגא׎א�

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 
ɎȒ� XÁ0«� ǼǣƬƺȇɀǣȇǕِ� Xȇ� Ɏǝƺ� ȇƺɯ� ƏȵȵȸȒƏƬǝً� ɀƬǣƺȇɎǣ �lƬ�
exploration is divided into three phases:

❱ Start of Research Operation (SRO): With all in-vessel 
components installed except the water-cooled 
ƫǼƏȇǸƺɎ� �lȸɀɎ� ɯƏǼǼً� XÁ0«� ƺɴȵǼȒȸƺɀ� ǝǣǕǝٮƬȒȇ �lȇƺȅƺȇɎ�
ȒȵƺȸƏɎǣȒȇ� ٢RٮȅȒƳƺ٣� ǣȇ� ƳƺɖɎƺȸǣɖȅٮƳƺɖɎƺȸǣɖȅ� ٣))٢�
ȵǼƏɀȅƏɀ� ɖȵ� ɎȒ� �דِו x�� ƏȇƳ� Ɏǝƺ� ǔɖǼǼ� ƬȒȅȅǣɀɀǣȒȇǣȇǕ�
Ȓǔ� ɀɖȵƺȸƬȒȇƳɖƬɎǣȇǕ� ȅƏǕȇƺɎ� ƏȇƳ� ƳǣɮƺȸɎȒȸ� ɀɵɀɎƺȅɀِ�
Plasma control, protection and disruption mitigation 
ɀɵɀɎƺȅɀ�Əȸƺ�ƬȒȅȅǣɀɀǣȒȇƺƳ�ɎȒד׏��x�ِ

❱ (ƺɖɎƺȸǣɖȅٮÁȸǣɎǣɖȅ� �ȵƺȸƏɎǣȒȇ� �׏ ٢(Áي٣׏ٮ� Áǝƺ� ɯƏɎƺȸٮ
ƬȒȒǼƺƳ�ƫǼƏȇǸƺɎ� �lȸɀɎ�ɯƏǼǼ�ƏȇƳ�ƏǼǼ�ƏƳƳǣɎǣȒȇƏǼ�ǝƺƏɎǣȇǕ�
systems are installed and the project goals of 
ȸƺȵȸȒƳɖƬǣƫǼƺ� ªً׎׏ڿ� ɯǣɎǝ� �׎׎ד xá� ǔɖɀǣȒȇ� ȵȒɯƺȸ�
production, for 300-500 s pulses are achieved at 
ǼǣȅǣɎƺƳ� �sɖƺȇƬƺ� �ۃ٢ �ۏ׏ Ȓǔ� �lȇƏǼ� ȵȸȒǴƺƬɎ� ɀȵƺƬǣ �lƬƏɎǣȒȇ٣ِ�



A CHANGE IN BLANKET ARMOUR
MATERIAL FOR ITER
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ȵǝɵɀǣƬɀ� ƏȇƳ� ȅȒȸƺ� ȸƺƬƺȇɎ� ƺɴȵƺȸǣȅƺȇɎƏǼ� ƳƏɎƏِ� Áǝƺ� ȸƺɀɖǼɎ٪Ə�
ƬȒƳƺ� ƬƏǼǼƺƳ� x0x��È٪ȵȸȒɮǣƳƺƳٮ³ Ə� ɖȇǣ �lƺƳ� ƳƺɀƬȸǣȵɎǣȒȇ� Ȓǔ�
metallic plasma-facing-component melting in magnetic 
ƬȒȇ �lȇƺȅƺȇɎ�ƳƺɮǣƬƺɀِ�٢��ȵƏȵƺȸ�ƳƺɀƬȸǣƫǣȇǕ�Ɏǝǣɀ�ƳƺɮƺǼȒȵȅƺȇɎ�
won the prestigious zɖƬǼƺƏȸ� IɖɀǣȒȇ� ȵȸǣɿƺ� ǣȇ� �٣ِבא׎א Áǝƺ�
team has since used the understanding it developed to 
ƬȸƺƏɎƺ� Ə� ƬȒȅȵǼƺɎƺǼɵ� ȇƺɯً� ȅȒƳƺȸȇ� ƏȇƳ� �sƺɴǣƫǼƺ� ȅȒƳƺǼǼǣȇǕ�
tool (MEMENTO) that is the key modelling framework for 
the evaluation of erosion of tungsten components under 
ɎȸƏȇɀǣƺȇɎɀ�ǣȇ�XÁ0«�ƏȇƳ�ȸƺƏƬɎȒȸٮɀƬƏǼƺ�ƳƺɮǣƬƺɀِ�

INCREASING FUSION PERFORMANCE WITH
M¸MégMÿu>Ẇæ!éÿu>¬MẆEéuĞM¸ u¸ñÿ!=u¬uÿuMñ 



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 
ƫƺ�ɯƺǼƳƺƳِ�

IǣǼɎƺȸǣȇǕ�ȒɖɎ�Ɏǝƺɀƺ�ǣȸȸƺǼƺɮƏȇɎ�ǣɎƺȅɀ�ɎȒ�ƺǔ �lƬǣƺȇɎǼɵ�ǕȸȒɖȵ�ƏȇƳ�
ƬƏɎƺǕȒȸǣɿƺ�Ɏǝƺ�ȸƺȅƏǣȇǣȇǕ�ƬǼƏɀǝƺɀ�ǣɀ�Ə�ƬǝƏǼǼƺȇǕƺِ�³Ȓȅƺ�ƬƏȇ�
ƫƺ�l �ǼɎƺȸƺƳ�ƏɖɎȒȅƏɎǣƬƏǼǼɵ�ƫɵ�ƏȵȵǼɵǣȇǕ�ƳǣǔǔƺȸƺȇɎ�ƬƏɎƺǕȒȸǣɿƏɎǣȒȇ�
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 
ƬȒȸȸƺƬɎǼɵً�ɯǝǣƬǝ�ǣɀ�ȇȒɎ�ƏǼɯƏɵɀ�Ɏǝƺ�ƬƏɀƺِ

�ǼǼ�ǣƳƺȇɎǣ �lƺƳ�ƬǼƏɀǝƺɀ�ɎǝƏɎ�Əȸƺ�ȇȒɎ�ƏɖɎȒȅƏɎǣƬƏǼǼɵ� �l ǼɎƺȸƺƳ�ȒɖɎ�
Əɀ�ǣȸȸƺǼƺɮƏȇɎ�ȅɖɀɎ�ƫƺ�ƬǝƺƬǸƺƳ�ȅƏȇɖƏǼǼɵِ�àƏȸǣȒɖɀ�ɎȒȒǼɀ�ǝƏɮƺ�
been developed to assist in this process, but once all obvious 
grouping and cleaning has been done the remaining 
ƬǼƏɀǝƺɀ�ȅɖɀɎ�ƫƺ�ƬǝƺƬǸƺƳ�Ȓȇƺ�ƫɵ�Ȓȇƺِ�Xǔ�Ɏǝƺ�ƬǼƏɀǝ�ǣɀ�ɀǣȅȵǼƺ�
and the solution apparent, preliminary corrective actions are 
assigned to the “clashing” parties and are recorded in the 
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CORPORATE HIGHLIGHTS 2023

The ITER Organization and the Domestic Agencies 
continue moving forward expeditiously with 



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 
0ȇǕǣȇƺƺȸǣȇǕ� ³ƺȸɮǣƬƺɀ� (ƺȵƏȸɎȅƺȇɎِ� �ȇƺ� Ȓǔ� Ɏǝƺ� ȒƫǴƺƬɎǣɮƺɀ� Ȓǔ�
this corporate restructuring is to streamline and improve 



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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DIVERTOR
INNER VERTICAL TARGETS 100% 15.75%

 Progress in detailed engineering and qualification for series production (first contract)
CASSETTE BODY 100% 8.77%

 Series fabrication in progress at both contractors
 Transition pieces delivered, contract completed; MRR for pins, sleeves and links contract

DIVERTOR RAIL 100% 0%

BLANKET
BLANKET FIRST WALL 47.6% 0%

 Production lines completed for panel series manufacturing (both contractors); MRR for series production achieved by first contractor
BLANKET COOLING MANIFOLDS 100% 4.52%

 Multi-framework contract for series production signed
 Task orders launched for manufacturing of full-scale prototypes and for procurement of material

REMOTE HANDLING
IN-VESSEL DIVERTOR REMOTE HANDLING SYSTEM 100% 0%

 Significant progress in the final design and supporting R&D of cassette toroidal (CTM) and cassette multifunction movers (CMM)
 Preparing to tender the design and manufacture of simplified CTM and CMM for first assembly

CASK AND PLUG REMOTE HANDLING SYSTEM 100% 4.63%
 Final design of first assembly casks (equatorial and upper port) completed; manufacturing task order signed 

EX-VESSEL NEUTRAL BEAM REMOTE HANDLING SYSTEM 100% 4.81%
 Neutral beam crane final design contract awarded
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INTERNATIONAL COOPERATION

INTERNATIONAL ORGANIZATIONS
International Atomic Energy Agency (IAEA)  .................................................................................................................................................................................................................................................................................................................AUSTRIA
Euratom  ................................................................................................................................................................................................................................................................................................................................................................................................................................................BELGIUM
International Energy Agency (multiparties led by the IEA)  ..............................................................................................................................................................................................................................................................FRANCE
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A number of handling operations are carried out to prepare for repair, including 
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LOOKING AHEAD: 2024




