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Mission of QUEST (2007)

e The mission of QUEST should be to develop the scientific basis for achieving a steady
state condition at sufficiently high beta (~20%), with high confinement and low
collisionality, in a longer term program that contains three Phases of R&D.

e The short-term goal of QUEST for Phase | (the first 2years:2008-2009) is to establish
the basis for sustained operation at low density (~4x10'® m-3) and low current (20-30
KA).

e InPhase Il (6 years:2010-2015) , progress towards higher current (~100 kA) In
steady-state, and towards higher beta (~10%) in the pulsed operation will be pursued
with an upgraded heating system.

» The goal of Phase Il research is to achieve steady state operation of ST at sufficiently
high beta (~ 20 %) .
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Fusion power plants designed by JAEA @

SSTR DEMO-2001 VECTOR Slim-CS
- Fusion output Fusion output Fusion output
Fusion output
3GW P 2.3GW 2.5GW 2.95GW
R, 70m R, 5.8m R, 3.2m Ry 5.9m
a 17m a 1.45m a 1.4m a 2.1m
A 4'.1 A 4.0 A 2.3 A 2.6

Recent fusion power plant concepts base on high B in low aspect ratio, A.
Especially, VECTOR is based on a special concept of center solenoid less.




Why need to plasma start-up in non-inductive
u
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There are not enough space for installation of center solenoid to
forme low aspect ration configurations.
—Need to plasma start-up in non-inductive technique.
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Non inductive Current start-up (35kA) with 8.2GHz RF
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* 35 kA was achieved at 100 kW. Although SSO was not established, Ip more than 20 kA was
sustained for ~ 15 s. Wave absorption decreases with enhancing recycling. Plasma shape was
oblate due to strongly curved Bz.



FULL-CD with 28GHz @ 270kW gives more than 50 kA
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2"d harmonic resonance
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edge of last closed flux
surface.
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Time evolutions of flux surface in 28GHz full non inductive plasma
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Toroidal field dependence of plasma current is quite clear

QUEST Advanced Fusion Research Center
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Plasma current start-up with only 8.2GHz
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PWI related 1ssues for SSO é 2

Power handling
* P/Ris higher
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Particle handling
e Common problem
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QUEST LI KEE Hot wall
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Many microscopic observations can
support the model validation.

TEM Collaborated with Prof. Yoshida
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QUEST wall model based on
a simple diffusion-trap model.
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Wall temperature dependence can be
reconstructed by QUEST wall model.
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Present Status of the hot wall. The hot wall
IS ready to operate.
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Hot wall is expected to control H
recycling during plasma discharges.
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