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Numerical Computation of FCT Equilibria

" by Inverse Equilibrium Method
Shinji TOKUDA, Toshihide TSUNEMATSU and Tatsuoki TAKEDA

Department of Thermonuclear Fusion Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute
.'Néka—macﬁi, Naka-gun, Ibaraki-ken

(Received October 17, 1986)

© FCT (Flux Conserving Tokamak) equilibria were obtained numerically
by the inverse equilibrium method. The high-beta tokamak ordering was
used to get the explicit boundary conditions for FCT equilibria. The
partial differential equation was reduced to the simultaneous quasi-
linear ordinary differential equations by using the moment method. The
regularity conditions for solutions at the singular point of the
equations can be expressed correctly by this reduction and the problem
to be solved becomes a tractable boundary value preblem on the quasi-
linear ordinary differential equations. This boundary value problem was
solved by the method of quasi-linearization, one of the shocoting methods.
Test calculations show that this method provides high-beta tokamak

equilibria with sufficiently high accuracy for MHD stability analysis.

Keywords: MHD Equilibrium, FCT, Inverse Equilibrium Method, Tokamak,
MHD Stability Analysis, Boundary Value Problem, Shooting Method
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Dy >0, Dy >0,
LT
m m +
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............ (4—3)
THRE 0 BRATHMT 2 L2xDT. LIBRESL0FEO it LT
Dy =Dy Dy =0
TH5,
LT, FADmeE TR
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%
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x (s=90, ) =y (s=0, 6)=0, e (4-6)
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B TH Do | |
Gt (4—5) RUZOENT A -5 EBT
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d°f

d 2 == A e (4_73)
5 ]

a"f

d n = e (4_*7b)
5

EEMETH S, &M (4—2), (4—6) &b f(s=0) =—dd;—f> =0 (THBMITHE X
hd, ’
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e e (4-8)
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¥ (x, y)3REATHEASZ620T
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2 2
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)
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x,(0) =4,+p0, cos@+&, cos 20
y, (8) = £, sin@+¢, sin2d




JAERI-M 86—171
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20T, Xk(a) ' yk(ﬁ) i (k—1) RETOZAHEHEL .
xk(ﬁ) =Ak+€§1 Xk_COSfa,.

L
Yy (8 = 2 vy sin£@,

-14—




JAERI-M B6-171
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A.z _ | Azsz_q.da 5% 4 e ,
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1
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0,, K, CHTBE—RARRF 12/ (4—-19b) THY, BOO 122 (4-20b) Tm=
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(g,)
8
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2
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5. BERUEALIRIC X B BERERTRE DL

.1 ROBH

FCTHRE&DIFE, 77 X<DENPHELTHEREMN (3-18) BRETHE2OTEMS
FEA (3-11), (3-17) e 2HRMBEOHIZESN PIcHd 53ERERE LA E 5,
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5.2 HEJfibik

R EMD HEROERENELS R —BOMREOhTEER LG E LTRSS T H{EE
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FHAKER (3-11), (3-17) ks HAERELFRIFAZLER

"A(x) =0 e (5—-2)
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HBOREIE= 2~ b v

D ) L pax( 37 4 rreeteaenas (5—4)
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d—d+84, p—p+0p, K=K+ K,
X Xpmt 0Xm, Yo=Y T0Yn
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ds ¢
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d

t1) —> —
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S
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Y =1(84, p, 6k, 6X,., 0Y
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—
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4 .
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\
2s
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" <G G’ )
G 2
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TH5HERX (4—-19a), (4—-21), (4-19b) BXU (4-22) OHBlLniiZs
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6.1 THERFSIUCHIEFRN
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HREV
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d¥ a
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& EY, Mk
o, =Fks=1, AS:O ........ (6—9)
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d=0(B), d=x—-1=0(8") e (6—14)
HRETEE, FCTHMpr=14£D
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K138,/ e=10"oEnd (s) &' (s) FRLTVE, HROBLUVOR, £n¥h,
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