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Levitation coil

Plasma vac. vessel

N\

HTS Floating coil

Transfer tube Current lead !

(a) The HTS floating coil is cooled down to (b) During the plasma experiment, the HTS
20K and charged up to the nominal current, floating coil is magnetically levitated at the
116A after connecting current leads at the floating position by using levitation coil after
maintenance position. mechanically lifting up to the floating position .
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Vacuum vessel Thermal shield
Cooling tube

i HTS coil PCS
i > Demountable joint
T\Of current lead  Cooling tube joint

X Measuring feedthrough
A
Vacuum vessel
Main Parameters of the Floating HTS Coil
Coil case Winding method Single pancake
e Stack number of pancakes 12
Al Dimension Major diameter ¢ 500 mm
Hight 67.2 mm
, Operating temperature 2030 K
Thermal shield
\ Magnetomotive force 250 kA
A) .
$500 .. Coil winding Operating current 115.6 A
6750 Inductance 33H
-
Stored energy 22 kJ
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Fig. 1 (a) Cross-section of the RT-1 including the coil
magnets, vacuum chamber, and magnetic surfaces. (b)
Circuit diagram of the superconducting coil and PCS in
the RT-1 device.
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FIG. 4. Color contours show the radial magnetic field B; at the F coil position of (r, z)
= (1, 0) generated by the L coil located at various positions. The field strength is L \-ds Jh' D 5% %ﬁ "E) 1 ;k STD s T
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PID controllable chamber equation VI -
circuit current source wal of motion b
+ ]
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- control supply current motion
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5 position 155”5"”
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FIG. 5. Flow chart for the levitation system of a levitated dipole experiment.
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FIG. 7. A PID control system realized by conventional analog components to feedback-control the L coil current for the F coil and magnet levitation using the signal from a
laser positioning sensor. U1-8 are Analog Devices OP97 with 0.1 uF bypass capacitors at each power supply pins. DC voltages of +15 \/ were supplied by a series-regulated

power supply.
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