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Selecting Method of the Dominant Eigenmodes of

Eddy Currents for Plasma Control Study

Hiromasa NINOMIYA, Takahisa OZEKI, Hidetoshi YQOSHIDA,

and Shogo SEKI

Department of Large Tokamak Development ,

Tokai Research Establishment, JAERI

(Received January 26, 1984)

A method for selecting the dominant eigenmodes of
the eddy currents which affect plasma equilibria and its
control is presented. The method is based on the block-
line diagram analysis of a control model. The passive
effects of conductors due to eddy currents are clagsified
intc 6 groups and each effect such as a shell effect and a
shield effect is expressed in a simple summation of that
of each eigenmode. This property is used to select the
dominant eigenmodes for a plasma control study. The
application ©f this method is made for JT-60 and 35 dominant
eigenmodes are selected from among 464 eigenmodes obtained
from the eddy current analysis. The effect due to these
35 dominant eigenmodes approximates well to that due to
464 pigenmodes and it is shown that the dimension ¢f the

control model is well reduced by using this method.

Keywords : Dominant Eigenmode, Eddy Current, Plasma Control,

Tokamak, JT-60
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= QEFHR T OHBOMF LHRFLERZTH 5, FEUBENORRNL LD LLTIR
TENES, oA YRR T A4 VERH LY, I ERBROESHBEYITRN 2BEREZ
BREZEMICERDETE L LD EZEED Passive Coils & LTHODE 5 T EHTE
Bicsh, BREEAHBRLOE THE €7 L ORICEBROMBELELAL T EWOETH 5,
L lL, —fizidc o Passive Coils XREFEER LAEET - FEOBEIIEECEZL
(BEBEICILERME) 728, F0F ETHAMEEFLVORSHGIEFICKE (L0 20T IEE
H LD,

A&, e FAERO D SRBEOMRERES € — FOhh &Iy 7 A< DEE)
BRUFOFEICEVWEERZEL 35 - FABRT 2D B AZERELAZEDTH 4,
FEHBIO BICEEE PO T oy 7 ERERYS, BERSEDEDR LY s MOFITHHE
Lt TR EHERSET = — FPE> TOLEROBEMNTH L &5 L,
COWBEMALT KEEE—- FAE-TOLEHROKSEEHE ST 2 LiEbEHRIC
WTAHRBHRIEEA T - F2ERTCENTHETH DL E4R Lic, BT, To@EREE
}TMMK@%LT.fﬂwoﬁ%ﬁ%ﬁnTﬁ%ﬂfwtﬁﬂﬁ®ﬁ%ﬁﬁﬁ%—F%@$
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(1) gAREEE, /pHE, “EHEE, i ¢ JAERI-M 6531 (1976).
(2} Y. Suzuki. H.Ninomiya, A. Ogata et. al. I Jpn. J. Appl. Phys. 16
{1977 2237.
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AEEE eI O REMBORERER T — FORL LSBT T 7 v DEE)
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LEENOEDICEHBEE FAD T 0y 2 KRR, BERSE S EDES 6 ORI
Lo T O0NBRRMEASEGT - FHE - TOLEROBHMINTH 22 4T L,
COHWBEAMMELT, SEFE—- M- T aRokESFhET L L DBHEL
T AREEYEEE T~ FARRT A ENTRTH B L8R L, Bic, COBRRESE
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(1) #aKREEAR, /NAR, "R, fit ¢ JAERI-M 6531 (1976).
(2) Y. Suzuki, H,Ninomiya, A. Ogata et. al. ¢ Jpn. J. Appl. Phys. 16
(1977) 2237.
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Appendix 1 JT—60iEE M+ HEA T — FOZER

KXFE VIR L 3B BAOFERE € — FIRL FORRGRITICE DG/

3BT, BEBRASHIEDR N, Aur, Xy, yei, Fu, G, Fee FET
IR AT LTS, 07, JT—60 # o4 FURE o 4 vROBERRUOFRIEHFEOR
WEAZELT]<f<I0'Hz OREEHEBKR D s o iR 2R NRI0ZREC T 1 V%
BEEE— PR, B 4BICRNCFRERICIEOERET - FERDI, ERROT
TEBICEELBLNE Y VSR, 75 X OEEN A =Sy ADELa,, EEHHE
o4 v EERBICNTE - FR e, BLERGIANVDEL T 5 - vEIE
Cxte B — v PRI @y, 24 VDEMEECA v 578 v 2ADEL L, an, RUTZ
ZwEik, HEECLFEEWE, T - VEEORE an i LT EIOSEIIROT
Bt A RRAERA- 1T, ELR =303 mOBATHL, BA-12FLDHEE,
IT—60 KR AR, = 3.03mD 7 3 X~ OBBRUZOHEI A EELS L 5EFEE—-F
ELTHRA- 2D 8BHEDOEE L F2iG6,

£A-2 R,=3 03 mOBAOABRIEER - ¥

e 4, 9, 14, 17, 32 41, 50, 201, 202, 219 230, 242, 259 270

]
= N}:) 273, 275 276, 277, 279 280, 298 386, 350, 391, 392, 414, 415 418

|

Ll, RA— LITRTREIC D, awe, o, - ZORERENRINEEEEE D - T
Bo HoT, Re—303miioREANDHOIBEREA-2OBRAOESFE— ¥ 2EX
3T ETROS, GIfEFLONEE TSR, OFERA AVE AT O U A FMEFT
EANERH D, 4, 25 LRI SmOAEAEEL, Re=25mRU 3 5m TRy = 303m
DEs & EREOFMAETES &, BA— 3R THREEE S,

EA-3 R,=25mEU3imikRTi2REHRIEEFE-F

R.=2.5m 4,9 14 17, 22, 32, 41, 50, 201, 202, 218, 230, 242
; 950, 259, 262, 270, 273, 275, 276, 277, 279, 280, 298 390, 391
No | 392 415 418, 425 430, 435

Ry =35m 4, 9 14, 17 32, 41, 50, 201, 202, 219, 230, 242, 250
259, 270, 273, 275 276, 277, 279. 280, 298 386. 390, 391, 392
= — F No| 414 41s, 417 418 425
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