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Abstract
Experiments with two different vacuum vessel loop resistances 2y were carried out to

examine the characteristics of disruptive plasma current decay in the HT-2 tokamak. The
resistance {2y was originally high (14mJ(2), but 2y was modified to have a low 2y of
0.3md{2 which was less than the plasma loop resistance calculated at electron temperature
5eV. The disruptive plasma current decay can be divided into two phases. During the
first phase, the plasma has a magnetic axis and closed flux surfaces. Modification of the
resistance does not affect disruptive characteristics in this phase. During the second
phase, the plasma has no closed flux surface and a rapid thermal energy loss occurs from
the plasma. Consequently the plasma loop resistance becomes larger than the modified
v and replacement of the toroidal current from the plasma to the vacuum vessel occurs
at the start of this phase. The {2y modification does not affect the total force on the plas-
ma, but it does change the spatial distribution and local force direction. The main toroidal
vessel current component is a uniform component in the poloidal distribution.
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Fig. 1
plates are used at each bellow.
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Fig. 2 Measurement of vacuum vessel loop resist-
ance. Net vessel current /iy and loop voltage
Vi were measured to calculate the resist-
ance.

" Short circuits of the bellows in the HT-2 tokamak vacuum vessel.
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Table | Loop resistance of major tokamaks
Loop resistance(m2)
Major Minor
Device radius radius Vacuum Plasma
Rp ap vessel
Oy 2 (5eV) 2 (10eV)
JT-60U 3.4m 1.1m 0.16 0.39 0.14
JET 3.0m 1.0m 0.5 0.42 0.15
DII-D 1.7m 0.62m 0.15 0.62 0.22
HT-2 0.42m 0.10m 14—0.3 5.9 2.1

Specific resistance of plasmas are » (10eV) = 2467 X 10 2m and 7 (5eV) = 6977 X 107°
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Fig. 3 A schematic waveform of disruptive plasma
current decay and poloidal magnetic con-
figuration during a disruption in the HT-2
tokamak.
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Fig. 4 Relationship between peak vessel current
K" during disruptive plasma current decay
and initial plasma current 1% in the HT-2.
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Fig. 5 Time evolution of plasma current /o, vessel BEBII/NESWS LB TH 5. ZORER, mrE
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(b) Low loop resistance.
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Fig. 8 Comparison of /p evolution between (a) high
loop resistance and (b) low loop resistance
during disruptive plasma current decay. The
plasma current axes are plotted by log
scales.
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Fig. 7 Comparison of electromagnetic forces during
disruptions in the HT-2, obtained by the
magnetic analysis based on measured
magnetic data. They are due to the toroidal
currents only and at times when the radial
force acting on the vessel have the peak
values. (a) high loop resistance. (b) low loop
resistance.
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Poloidal angle (degree)

Fig. 8 Comparison of the poloidal distribution of
vessel current flowing toward toroidal direc-
tion. Timings are for last of the 1st phase
(up) and at start of the 2nd phase (bottom).
(a) high loop resistance. (b) low loop resist-
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