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Abstract

The analysis of eddy current and electromagnetic forces in the magnetic fusion devices is one of the
key analyses to construct reliable fusion machines. Typical results of the electromagnetic analysis of
the tokamak main components during plasma disruption, and the eddy current distribution in the Large
Helical Device (LHD) due to helical coil quench and PF coil operation have been presented to show the
typical pattern of eddy current and electromagnetic forces in the fusion experimental reactors.
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Case 1 : Radial disruption

Rapid thermal quench (1~10msec)

followed by rapid current quench
(10~25 msec)
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Case 3 : VDE due to the failure
of plasma control

Rapid thermal quench (1~10 msec)
followed by slow current quench
(~ 300 msec)

Initial slow vertical drift and onset
of plasma-wall contact
(500 ~ 5000 msec)

Disruption conditions employed for ITER-EDA.
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Fig. 3 Electromagnetic analysis model of ITER blanket module.
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Fig. 4 Distribution of eddy current in the inboard blanket
module induced by centered plasma . disruption
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Fig. 5 Schematic drawing of eddy currents in the blanket
module on the inboard mid plane (First Wall: Cop-

per alloy of 10 mm-thickness).
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Fig. 6 Distribution of electromagnetic forces acting on the
inboard blanket module induced by centered plas-

ma disruption (First Wall: Copper alloy of 10 mm-

thickness).
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Fig. 77 Schematic drawing of electromagnetic forces acting
on the blanket module at the inboard mid plane

(First Wall: Copper alloy of 10 mm-thickness).
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Fig. 8 Toroidal eddy current and electromagnetic forces of blanket module

as a function of toroidal resistance of first wall.
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Fig. 9 Distribution of eddy current in the double-walled vacuum vessel
due to centered plasma disruption (10 msec).
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Fig. 10 Time evolution of total eddy current induced in the
vacuum vessel and blanket modules due to cen-
tered plasma disruption.
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Fig. 14 Configuration of superconducting coil and vacuum vessel of the Large Helical Device (LHD).
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vessel in poloidal coil current charge (a) Model of experimental ports Left: Effects of inner horizontal
poloidal coil current charge, (b) Eddy current dis- small port and vertical ports, Right:Effects of outer
tribution on vacuum vessel. horizontal large port and vertical ports.
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