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Neoninteracting Control of JT-60 Equilibrium Configuration

Ryuji YOSHINO, Hiromasa NINOMIYA, Shogo SEKI, Mitsuru KIKUCHI
Hidetoshi YOSHIDA, Nobuyuki HOSOGANE and Shunji TSUJIL

Department of Large Tokamak Development

Tokai Research Establishment, JAERI

(Received June 5, 1984)

In divertor configuration, it becomes complicated to centrol the
plasma shape and position. Moreover, in the case of the long pulse
heating experiments with divertor, heat load to the divertor plate
becomes large, so it will be necessary to swing the separatrix line on
the divertor plate for reducing the heat load effectively. During this
swiﬁg, plasma position and shape must be kept constant. If we control
poloidal magnetic fields independently, unavoidable Interaction will
occur between control objectives, such as plasma position, clearance
between plasma and wall, and the separatrix line location at the divertor
throat and on the divertecr plate.

Here, the noninteracting control method is considered effective to
suppress this interaction, where feedback gain matrix can be got by
diagonalizing the transfer function matrix. By this methed, it becomes
easy teo control the plasma position and shape precisely.

We apply this algorithm to the control of JT-60 divertor configura-
tion, and test its availability by simulation code and frequency analysis
code (which use the tokamak circuit model). In JT-60, we have several
types of poleoidal magnetic fields for divertor-control. Each ceoil is
designed to control each control objective, but this relation is neot
decoupled exactly. Hence, by utilizing the noninteracting ccntrol
method, we can control independently plasma current, plasma position,
clearance between plasma and wall, and separatrix line location at the
divertor throat and on the divertor plate. As an example, we can swing
separatrix line on the divertor plate #4 cm without causing interaction

with position and clearance, fluctuations of which are suppressed below

.
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an acceptable level. And also, we can control the plasma position

precisely following the reference value during the fast plasma current

build up.

Keywords Noninteracting Control, Divertor, Control of Shape and

Position, Divertor Throat, Divertor Plate, Clearence, JI-60
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