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Nuclear Fusion Research and Development
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The capacity of neutral beam injector becomes 1/4 in 
comparison with that without bootstrap current. The 
ratio of station service power to fusion output reduces 
from 42% to 16%, making it a high-efficiency plant.
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The world’s longest sustained operation at the bootstrap current fraction 
necessary for fusion reactor and the high efficiency operation of ITER was 
attained.

Bootstrap
Current: 75%

Beam
　　60MW

Beam driven
current
25%

Plasma current :12MA
Others

80MW

0.12GW

Neutral beam injector
Efficiency: 50%

Station service
power: 0.2GW
(Rate:16%)

Net electric
output:1.08GW

Electric output:1.28GW
Efficiency:34.5

GeneratorSteam turbine

Heat output:
3.71GW

Current relaxation time toward steady state

0
0 2 4 6 8

20

40

60

80

100

Extend in 2.5 times

New results

Duration (s)

B
oo

ts
tr

ap
 c

ur
re

nt
 fr

ac
tio

n 
(%

)

Other devicec and
past results

JT-60 (past)
JT-60 (new)
Other tokamaks
(JET, DIII-D, ASDEX-U,
Tore-Supra)

Steady state operation
in ITER (Q=5)

Fusion Reactor and
High efficiency operation
in ITER

����������������	��
����������	������	��

In tokamak, profile becomes concave when 
bootstrap current fraction increases.
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