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Outline

ÅITER 

ÁITER objective

ÁITER design features to achieve objective

ÅITERôs Origin and Status
ÁProjectôs origin and implementation

ÁConstruction status and Research Plan
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ITER Objective
Demonstrate the scientific and technical viability of fusion energy as an 

energy source for humankind

Present in 1 part in 6500 in water 

(H2O) ï easy to extract

neutron fusion
D

T He

Does not exist in nature. Produced in the 

reactor (from Lithium) n + Li Ą T + 4He

Escapes from plasma and deposits 

energy on the wall of the reactor

Charged Particle Ą trapped in 

magnetic fields re-heats DT

Pheat = 50 MW Pfusion  = 500 MW
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Main ITER Components

Central Solenoid 

Nb3Sn-SC

-269 oC

Toroidal Field Coil

 Nb3Sn-SC

-269 oC

Cryostat

Protection Modules                  

W ï Stainless Steel

Neutron energy

Port

Heating

Diagnostics

Cryogenic pump

Poloidal Field Coil

 NbTi-SC

-269 oC

Vacuum vessel
Divertor

Helium energy and external heating

200 MoC

Thermal Shield

-190 oC
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ITER will maintain self -heated DT plasmas by the fusion reaction for durations of 10 minutes to 1 

hour. ITER will demonstrate in an integrated way the technology, materials and physics needed to 

produce electricity in commercial fusion reactors
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The origin of the idea is the super -power meeting in Geneva on 1 November 

1985: Gorbachev and Reagan signed an agreement to create an 

international project to develop fusion energy

ITERôs History
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ITER

The ITER Members represent more than 50% of the 
world population and 85% of the global GDP

China EU India Japan Korea Russia USA

Á 28 June 2005: The ITER Members 
unanimously agree to construct ITER at 
the site proposed by the European Union

Á 21 November 2006: Signature of the ITER 
Treaty at the Élysée  Palace in Paris

Global Challenge, Global Answer
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The intergovernmental  

organization  was formally  

established  on 24 October  2007

ITER Organization

Its  objective  is  to  promote  

cooperation  among  ITER Members : 

China,   EU, India,  Japan,  Korea,  

Russia  and   USA

It is  the project  integrator  and the 

nuclear  operator  of  the ITER facility

A collaboration for 35 years to develop fusion energy to the point that 

allows the design and construction of a demonstration fusion reactor
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A  unique  characteristic  

of  ITER is  that  most  of  its  

components  (~ 90 %) are 

provided  in  kind  by the 

ITER Members

In-kind contribution proportions:

EU: 5/11
Other 6 Members: 1/11 each

Contribution to ITER construction and ITER staff

681
62.7%

100
9.2%

16
1.5%

60
5.5%

72
6.6%

103
9.5%

44
4.1%

10
0.9%

IO Staff by Member 

Total 1086 incl. Post -Doc (14)

Female 20.3% / Male 79.7% 

Average age: 47.7
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Who makes what?
All intellectual property is shared among the seven Members

Toroidal Field Coils (18)

Poloidal Field 

Coils (6)

Thermal  Shield

Vacuum  Chamber

Protection Modules

Superconducting      

Feeders  (31)

Divertor
Central  Solenoid  (6)

Correction  Coils  (18)

Cryostat
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TOROIDAL FIELD COILS

Nb3Sn, 11.8 T, 68kA/turn, 41 GJ, 
9 x 17 m, 360 t each

óManufacture Completed !ô
All 18 + 1 (spare)  coils on site.

óSupply chain + mass productionô
have been already established.

11

Conductor

Winding 
Pack

Integration

US RFJA CNKO EU

33 27 27 10 27

9

Coil Case 19

6

9 10 

10

Nb3Sn

3
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ITER Toroidal Field Coil Construction
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1000 t

PF3 Manufacture Completion May 2024

NbTi ,  6T, 45kA/turn, the largest coil 24 m Ø

the heaviest 400 t . 

POLOIDAL FIELD (PF) COILS

óCompletionô
PF6 (CN) & PF5 (EU) installed; 

PF1 (RF) on site

PF2 ,PF3 , PF4 (EU) on site

CENTRAL SOLENOID

Nb3Sn, 13.5T, 42kA/turn , (US)
A total of six modules => 20m height

óAssembly on goingô
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Comes in 9 sectors (KO: 4, EU: 5) 
weighing each 440 tonnes

All KO 4 sectors competed and 
have been delivered  to ITER 

EU 4 sectors completed and  
have been delivered to ITER

On the right you see two Vacuum 
Vessel sectors hanging in their Sector 
Sub-Assembly Tool (SSAT) at ITER

Vacuum Vessel
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Cryostat lid and upper 

cylinder (temporary storage)

Assembly Hall

RF Building

Tritium 
building

Tokamak 

building
Heat rejection 

system

Main control 
room

Magnet power 

conversion buildings

Cryoplant

Cryostat workshop

400 kV 
switchyard

Diagnostics 
building

ITER Organization HQ

PF winding building

Transformers

NBI 
buildings Hot Cell
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a

Cryogenic  plant

Largest single unit 
plant in the world Ą 

cools 
superconducting coils

 (10.000 tons)  

down to -269 oC

17


