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The Design Study of the JT-60SU Device (No.2)
- The Physical Design and Diagnostic System of JT-605U -
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Department of Fusion Plasma Research
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(Received February 13, 1997)

The JT-60 Super Upgrade (JT-60SU) is a highly upgraded tokamak device of JT-60U for
developing the steady-state fusion reacter and advanced tokamak operation in ITER. The
device is planned to utilize the JT-60 facility fully and to minimize the necessary
modification. The -major radius is 4.8 m and the maximum plasma current is 10 MA.
Neutral beam injection with 750 keV beam energy is the primary heating method. The
machine is capable of steady-state operation with high density up to 88 X 10  m°
at 5 MA plasma current. The high operating density, around the Greenwald-limit, is
critically important in order to achieve high bootstrap current fraction. Ballooning
modes and low-n ideal modes were analyzed for steady-state operation including the
bootstrap current. The current profile must be optimized to get high normalized beta up
to 3. The plasma configuration with high triangularity was adopted in order to get good
MHD stability and high energy confinement. A compact divertor was designed in order to
get high space availability.

The JT-60SU diagnostic system consists of main plasma and peripheral plasma
diagnostics, which are basically composed of the existing diagnostics for JT-6CU. YAG

Thomson scattering system will be specially improved fo provide electron density and
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temperature profiles for various plasma equilibria at a good spatial resolution and a
high repetition rate (50 Hz). The diagnostic system also introduces magnetic probes for
steady-state magnetic field measurcments, micro-fission chambers and Penning gauges as

new diagnostic tools. The field of view of each diagnostic and its basic requirements

were determined.

Keywords: JT-60SU, Steady-State Reactor, N-NBI, Bootstrap Current, Greenwaldt Limit,

Normalized Beta, Diagnostic System, YAG Thomson
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Partial pressures of resultant gases in the cases of
ECR-DC and TDC

Gases
ECR-DC 2kW) TDC (2kW) Background
T, =60~100°C T,, =80~ 180°C pressure

cH,  33x108pa  66X108Pa  27X107 Pa
H,0  86x108pa  93x106Pa  13Xx100Pa
co 34x106Pa  31x108Pa  40X107 Pa

Pumping speed (No) 62015

#£2.14.3 ECR—DCIBEL/NT-DH

KERZ Magnetron Minor Radius Area

JIPPT-I 0.8 kW 0.2m 0.126 m?
JFT-2 2 KW 0.31m 0.302 m?
Heliotron-E ~ 2-3 kW 0.21X0.4 m 0.264 m2
JT-60SU (80 KW?) 14m(x=1.8  11.08m?
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