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https://www.pppl.gov/news/2020/06/proven-method-stabilizing-efforts-bring-fusion-power-earth
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1 railway car of coal (28 tonnes)

1 tablespoon 
liquid Deuterium-Tritium (2.5 grams)

11 million times more energy per gram material!



DIII-D
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Fusion-like plasma in DIII-D
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Europe, as host, pays 
~45%.  
All others pay ~9%.
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Fusion power amplification: 

⇒ Present devices: Q ≤ 1

⇒ ITER: Q ≥ 10

⇒ ’Controlled ignition’: 
     Q ≥ 30
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Detailed design rely on numerical codes combining engineering and physics constraints
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ITER Physics Basis, NF 1998

https://iopscience.iop.org/issue/0029-5515/39/12
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T. Casper, et al NF 2014



IC
Ion Cyclotron

40-55MHz

LHEC
Electron Cyclotron

170GHz

NB
Neutral Beam

- 1 MeV
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Divertor RH procured by EUBlanket RH procured by JA

CMM 

CTM 



6 modules with different designs

n + 6Li → T + 4He +      4.8 MeV
n + 7Li → T + 4He + n - 2.5 MeV

Test Blanket Modules - Tritium fuel cycle is major 
challenge for all D-T fusion devices



DIVERTOR PORT
(6 used)

DIVERTOR CASSETTES
(16 used)

VESSEL WALL
(Distributed Systems)

γ α
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Tokamak Complex

ITER Headquarters

400 kV Switchyard

Magnet Power Conversions Bdgs.

PF Coil Winding Facility

Bioshield

Heat Rejection System

February 28, 2020

Cryostat Workshop

Cryoplant

Assembly Hall

Contractors area



Usine cryogénique









https://www.youtube.com/watch?v=QsToHk2aBx8
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Electron 
Cyclotron 
Heating 

Transmission 
Lines

Ion Cyclotron 
Heating 

Transmission 
Lines

Toroidal Field Coil 
Conductor

(US Share 8%)
COMPLETE

Pellet Injection

Tokamak Exhaust 
Processing System         

Diagnostics
(US Share 14%)

Steady State 
Electrical Network

(US Share 75%)
COMPLETE

Central Solenoid

Tokamak Cooling 
Water System

Vacuum System
Roughing Pumps

Key:  Finished  •  Hardware in fabrication  •  Prototypes in fabrication  •  In design
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https://www.usiter.org/news/us-iter-team-preps-design-first-kind-real-time-plasma-diagnostic
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https://www.iter.org/doc/www/content/com/Lists/ITER%20Technical%20Reports/Attachments/9/ITER_Research_Plan_within_the_Staged_Approach_levIII_provversion.pdf


Magnet coils

Breeding blanket & 
fuel cycle

Structural MaterialsHeating & current 
drive systems

First wall

Plasma Turbine & Generator



Magnet coils

Breeding blanket & 
fuel cycle

Structural MaterialsHeating & current 
drive systems

First wall

Plasma Turbine & Generator

ITER contributions
Partially 

addressed by 
ITER
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https://www.iter.org
https://www.usiter.org
https://www.burningplasma.org
https://www.youtube.com/channel/UCZzwQDDag5eP4Rs-2d4nX5g
https://www.linkedin.com/company/iter-organization
https://www.facebook.com/ITEROrganization/
https://twitter.com/iterorg
https://twitter.com/US_ITER
https://www.instagram.com/iterorganization/





