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Objectives

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.

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’s equation of motion (vertical direction):
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Circuit equation for i-th coil:
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n-index and ns - index are defined as :
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With n and ns index, eq. (1) can be expressed as
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Ns is expressed as follows after eigen mode analysis and 
the Laplace transform of eq. (2):
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is estimated using MHD equilibrium code.
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ARIES-RS k=1.7 B0=7.98(T) BETA=5.0%                                     
RP=5.52 AP=1.38 ZP=0.0 IP=11.32(MA)                                     

TIME =  1.000E 00SEC 
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MIN=-8.289E 00
MAX= 1.971E 01
DEL= 1.000E 00
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MAG.FLUX   MAX= 2.058E 01

SURFACE= 1.171E 01

CUR.DENST. MAX= 3.003E 06 A/M**2

PRESSURE   MAX= 4.697E 06 N/M**2

Results of ARIES Plasma
equilibrium analysis

***** PLASMAPARAMETERS **********

IP-CURRENT     (A)      1.132E 07
VLOOP-SURFACE  (V)     -7.358E 01
SELF INDUCTANCE(H)      1.275E-05
SMALL LI(1)             1.142E 00
SMALL LI(2)             8.020E-01
SMALL LI(3)             8.429E-01
R-AVERAGE      (M)      5.502E 00
R-INNER        (M)      4.099E 00
R-OUTER        (M)      6.906E 00
R-MAGNETIC AXIS(M)      5.783E 00
R-CURRENT MAX. (M)      6.108E 00
A-HALF WIDTH   (M)      1.403E 00
A-AVERAGE      (M)      1.844E 00
%-SEPARATRIX            1.000E 00
OUTER DISTANCE (M)      7.493E-10
INNER DISTANCE (M)      1.640E-09
ELLIPTICITY             1.727E 00
CROSS AREA     (M**2)   1.068E 01
VOLUME         (M**3)   3.542E 02
TOROLDAL BETA  (MHD)    4.970E-02
POLOIDAL BETA  (MHD)    7.143E 00
POLOIDAL BETA  (AREA)   2.594E 00
POLOIDAL BETA  (VOLUME) 2.747E 00
MHDQ-VALUE   (SURFACE ) 1.424E 01
MHDQ-VALUE   (95% FLUX) 3.722E 00
BV-SHAFRANOV   (T)     -9.568E-01
BV-CALCULATED  (T)     -8.270E-01
AVERAGE FLUX   (WB)     1.066E 02
SUPPLIED FLUX  (WB)    -3.770E 01
ABS TOTAL AMP  (AT)     2.132E 08
STORED ENERGY  (J)      2.840E 10
AMP-TURN METER (AT-M)   5.653E 09
LIMITER  R     (M)      4.447E 00
         Z     (M)     -2.683E 00
         PSI   (WB)     1.171E 01
RP       (95%) (M)      5.522E 00
AP       (95%) (M)      1.351E 00
ZP       (95%) (M)     -1.666E-09
ELON-UPPER   (95%)      1.633E 00
ELON-LOWER   (95%)      1.633E 00
TRIANG-UPPER (95%)      5.042E-01
TRIANG-LOWER (95%)      5.042E-01



Conclusion

• 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.












