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Plentiful Fuel Resource

Energy favorable for environment 
and safety

High Energy Generation Rate

Advanced Technologies

Deuterium concentration in sea 
water:33g/m3

Tritium can be produced by nuclear reaction

with lithium in a fusion reactor.

Lithium concentration in sea water: 0.2g/m3

Ash is helium

No carbon dioxide, nitric oxide
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T-3 Tokamak and L. A. ARTSIMOVICH
Novosibirsk, USSR(RF)
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Te ~ 100-2000eV, Ti ~ 300 eV, 

ne ~ 1012-5x1013 cm-3, τE ~ 10 ms.
From the presentation at the 3





INTOR： list up of key issues, Database (compilation of existing database in 
participating parties)

(1979~1987)
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Road Map to Fusion DEMO Reactor
-Example of Japan-







Plasma Performance:

- to achieve extended burn in inductively driven plasma 

with the ratio of fusion power to auxiliary heating 





Engineering Performance and Testing:

- demonstrate availability and integration of 

essential fusion technologies, 

- test components for a future reactor, 

- test tritium breeding module concepts; with a 

14MeV neutron average power load on the first 

wall > 0.5 MW/m2 and fluence 0.3 > MWa/m2,

- the option for later installation of a tritium breeding 

blanket on the outboard of the device should not 

be precluded.
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Technical Objectives of ITER (2)





ITER
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Energy Confinement in ELMy H-mode

Confinement Time Expected (sec)

tE [expected ](sec)

= 0.0562・plasma current(MA) 0.93

× toroidal field(T)0.15

× heating power(MW)-0.69

× electron density(1019m-3)0.41

× ion mass number0.19

× major radius(m)1.97

× (minor radius/major radius)0.58

× ellipticity 0.78
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ITER



B=6.58T

Major Radius : 6.45  m 
Minor Radius : 2.33  m

B=4.25T

Major Radius : 6.2  m 
Minor Radius : 1.9  m

B=5.4T
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Selection of ITER Design





●magnetic configuration

●heating & Current Drive

●fueling

Heating & 

Current Drive 

System

Input Power (MW)

remarksThe day 

one

Upgrade 

possibility

NB(1MeV) 33 + 17

EC(170GHz) 20 +20
horizontal port and 

upper port

EC(〜127GHz) >2 plasma start-up

IC(〜50MHz) 20 +20

LH(5GHz) - +40

Total ~75 MW + 37 MW

●impurity injection

●particle exhaust

●First Wall (material, conditioning, etc.)
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Major Plasma Control Tools



~10% margin in 

confinement 

improvement

Ip=15MA, Q=10
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-density limit

<Greenwald density

-normalized 

<2.5

-access to ELMy H-mode

Ploss>PLH
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Confinement Improvement HH

achievable with HH=1

Ip=15MA, Q=50

P loss/P LH=1.3
P loss/P LH=1.3

HH

H=1Ip=15MA HIp=15MAG
[(H)] TJ
ET
Q
 EMC  /P <</MCID 11/Lang (en-US)>> BDC q
3.000010729 0 720 542000080 57 7 r
BT
/F2 24 Tf
1 O60 0 1 2000s
0 g
/GS11 gs
0 G
[(Ip=15MATc[(=1)] TJ
ET
Q
 EMC  /P <</MCID 12/Lang (en-US)>> BDC q
3.000010729 0 720 540 re385 5407re
BT
/F2 24 Tf
1 O60 0 1 21.5.26 33.648 Tm
0 g
0 G
 0.0244a779 Do Q
/GS20 gs
 EMC  /P <</MCID 3/Lang (en-US)>> BDC q
3.000010729 0 720 543040255 540 e
BT
/F2 24 Tf
1 O60 0 1 21.2.26 33.648 Tm
0 g
0 G
 0.0244A, Q=20)] TJ
ET
Q
 EMC  /P <</MCID 4/Lang (en-US)>> BDC q
3.000010729 0 720 54349.155 540 e
BT
/F2 24 Tf
1 O60 0 1 21.3.26 33.648 Tm
0 g
0 G
 0.0244cm
/Image786 Do Q
 EMC  /P <</MCID 25/Lang (en-US)>> BDC q
3.000010729 0 720 54370  re re55
BT
/F2 24 Tf
1 O60 0 1 21P <.26 33.648 Tm
0 g
0 G
 0.0244G
[(H)] TJ
ET
Q
 EMC  /P <</MCID 26/Lang (en-US)>> BDC q
3.000010729 0 720 54387  re40  re
BT
/F2 24 Tf
1 O60 0 1 28 <.26 33.648 Tm
0 g
0 G
 0.0244 G
[(H)] TJ
ET
Q
 EMC  /P <</MCID 7/Lang (en-US)>> BDC q
3.000010729 0 720 54388311  5401 r
BT
/F2 24 Tf
1 O60 0 1 26 <.26 33.648 Tm
0 g
0 G
 0.02448m
/Image786 Do Q
 EMC  /P <</MCID 25/Lang (en-US)>> BDC q
3.000010729 0 720 54387  re226e3e
BT
/F2 24 Tf
1 O60 0 1 24 <.26 33.648 Tm
0 g
0 G
 0.0244 24 246 36.72 re
S
 EMC  /P <</MCID 9/Lang (en-US)>> BDC q
3.000010729 0 720 54388356 181.6 r
BT
/F2 24 Tf
1 O60 0 1 22 <.26 33.648 Tm
0 g
0 G
 0.0245 H

=1
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ITER Advanced

Operation

ITER Steady-state

Operation

Sustained Time ( s )

2.5 Times

Other machines

JT-60(2004~)
JT-60(~2003)
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Key is pressure and current profile control near internal transoprt barrier

with flexible beam heating/CD and fine diagnostics
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Highly self-organized plasma was sustained
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L1:Central Solenoid Model Coil

L７:Divertor Remote Handling

L５:Divertor Cassette L２:TF Model Coil L３:Vacuum Vessel Sector
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L４:Blanket Module

L６:Blanket Remote Handling

ITER 7 Major R&D 

in EDA



Transport



Discovery of Internal Transport barrier





Time

Scale
1E-10



● Analysis of phenomena through modeling. 

● Prediction of related phenomena.

● Comprehensive understanding to the  

background. 

● Impact assessment of element research
(to evaluate the “value” in the project).
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Role of the Simulations



ITER has been designed under international 

cooperation as a device based on knowledge and 

database obtained in present major tokamaks in the 

world, and also as a device that can be constructed 

by using proven technologies. This is a result of 

long-term international collaboration coordinated in a 


