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ODbjectives
Liquid first wall concept gives the constraint to the curvature of
structures surrounding the plasma.

The structures located further from the plasma may not stabilize

plasma position. l

Allowable curvature of radius for plasma stabilization must be
examined for the design of liquid blanket / first wall system.

Present study investigates the plasma stability with
the current design of liquid blanket / first wall system.




Plasma M odel

Plasma’ s equation of motion (vertical direction):
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Circuit equation for i-th coil:
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Plasma M odel

With n and nsindex, eg. (1) can be expressed as

m Tz
ol g gz = (112 )
Pz

Nsis expressed as follows after eigen mode analysis and
the Laplace transform of eqg. (2):
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where ty :eigen vaue
X = (%, %, X,), X;:eigenvector.

Mpi . . - .-y .
ﬂﬂ—z IS estimated using MHD equilibrium code.
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Results of ARIES Plasma
equilibrium analysis



Conclusion

e Liquid lithium wall has the possibility to stabilized the plasma.
For more precise estimation, we need to couple MHD flow code
and plasma MHD code.

* Flibe has no capability of plasma stabilization. However, even
If we use Flibe as working fluid, design of plasma position control
permits the maximum curvature of 5 m which can be
accommodated to the design of liquid wall.
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~ Configuration of structures
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Reduced model of structures
(260 of axi-symmetric equivalent coils).

Material

Liquid wall: Li (-=30x1070m )
Flibe (r=1.0x1070m)

Blanket structure; W and SS
Shield: SS (60%) and Flibe (40%)

Sheedd: SS (70%) and Water(30%)
ViV,

Liquid walls are assumed
solid conductors of the same
resistivity.




Stabilization effect of structure (R=4.5m)

—_.—_:——'———__—_——_——_“h“——_—__—____—“*\__ﬁ_

-
C(I)
X
()
e |
£
c 2
.0 i
§ Flibe
=
o No liquid
(/)]
£ S Ry A U R
g 1f
o |
>

- i Linear Growth Rate

0 | * rzal r— |

Growth rate (s™)

Frequency characteristics of the vertical

stabilization effect.
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The linear growth rate, 7 1
and the stability margin, M
are defined as:

n+ns(}/LG):O
ny()+n

M,
—HN

Conventionally,
M, >1

is required.



|  Allowable Curvature of Liquid Wall
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Frequency characteristics of the vertical
stabilization effect.



