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Conceptual Design Study of Fusion Experimental Reactor
' (FY 86 year)

—— Plasma Current, Position and Shape Control —

* *
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(Received July 9, 1987)

Design study of plasma current, posifioﬁ and shépe control for Fusion
Experimental Reactor (FER) during FY 1986 is reported. This report
includes the followings. 4 '

1) Design procedure of plasma vertical position control in FER.
2) Vertical position control of highly elongated plasma.
3) Preliminary study of plasma current, position and shape (PCPS)
control system.
a. Survey of PCPS5 control system in JT-60 and JET.
b. PCPS control system in FER.
¢, Modeling of PCPS control system.

Keywords: Tokamak, FER, Plasma Current, Position and Shape Control,
Feedback Control, Plasma Elongation, Vertical Instability
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Fig.2. 1 — 1

Design procedure of vertical position control
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) A oTid, RpZARHd 20Uy 7L TH, ZEBE-AVIE, Y+ 77/ 7 %
-V NEMREHOVLAS (10) , BEHBE—A Y Fikid, 2HEROBRPLERD L LD
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Fig. 3.1-3 JET PF power suppliesié6l.
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Fig. 3.1-8 Control variables in JT-60(121.
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from the regression function {cm}
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FIG. 2. Relation of vaiues of 5y, 6%, abtained from
regression function to those from database, §5F.
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FIG. 3. Relation of vaiues of §, 550, obtained from regression

from the regression function {cm}
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Fig. 3.1-10 Regression method determining 830 and St in JT-60[111.
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Fig. 3.1~12 Block diagrams of feedback control in Jr-60(7].
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Fig, 3.1-11 Block diagrams of feedback control in JET[6].
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Fig. 3.3 —1 Toroidal coordinate system
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Licit, LR ETHHVWE ARG RO EEDNS, 5%, LD v27 i FIgsE
EDTHT FHEEMRBITRETHSL S,

Wic2 20T, FEEOSBILTHEL L -LEEAES 7 A0 FEEMEFHITD
WTHANT, EHES2BED 5 X2 HETALEAAFETREVY, HYSOREET
BEE3, FLBEMy 2 vOEENEL LV, BREMNT 7 X~ of iy & #%Eko FrR
EREUCEAS, BRETEATED, tORBLELEISE LD, T/, LOFMEITEAERDN
BELZEALLRIAPBHLELEINS, _

EBI3gR, 77X ER, UE, FREMRCODVTRRTED, 31§ TR IET 5L U

JT —60 DHIBRDY -4, 32 THFEROHBAZRDETOCEELIT> T3, JETIHK
BERABTHENESETHBIC X IT 603 LOBBIRERL TRV E—IDR S, —F,
JT—60 BEBRIC LD IEEREELRYD, BELAHBE A JHEELTED, CODHEEERL S
AN~ BAEHEEZEDT, FFECBRLS, FEROGMEZATRS & EEHREELEL
5E, EBNBERBIETRIT —60 i E~<THEBIC/ME O, SiomsphEwn, £, sTAlOR
MEh®, FAKEECHBERDELZ L2 LLVHBORENEST, ZOBUPT, S
REIBETE > ICRECKICTAER WD, SHLEFNEARLE I DLSBREFED TITLEMS
F o Do .
J3WMITBVTCR, 77X ~<&ER, NE, BPRHEHFZCHEFTICBELLLE, 75X<, 34
NERELUBBHRE T FSA~EREEZALET, VHENLEESA2T-/. CORUERLE
RESE, SOR0BEARBL TIT T EE, HIPOBZLHMREZRT L T LTRuIR
BZETHAD,

i 3
ERFAITHEA RS, FERFEF -2 A v -2 Dot v PREEZTHEV. L

THH#LET. sLENEE BA7A~HABRKE, )i BRI A~HARE,
HKHEE HIHHATRCSOBIBATEO L EBERL T,
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4. B b bh T

ABICBVTE, 61FED7 7 X8, LB LTRRFFRIERAE IOV TEN,
T, 21HEB0T, RROBEHMEHERITTEC > TE LD, BEDL A, D
FIELELTLE 2 F LN TESY, FLBZEROHKEELHABTHILBELI L L,
BICSEEOSELEF ORI, RS A - PFABEFREERTBEORTFERCRY
TWic, Lo &R, BEEMERMES, AFBSCERCMELTEY, TOB KRNI HE
Licid, BBLAHAE THRVECARBELDEBDODNG, 5%, LD V275 oWt FIE%E
EDH T FEZHRINETHSH D,

i 2k T, AEBEOAPLCTHEL L -LEKHE s X0 REMEH HIT>
WTNf, BHEN2BEEO S I Xv2EET2 2 ERAAFETRT VY, HEOREE T
BEEs, FBElty 2 vOZREIELL, BRMNT 7 A~vo0RELEHEEEXKD FRR
EEUEAY, BETEATED, ZORELALELS LTV, £/, LVFERILIERKY
BEEZZEALRABLELINS, ' _

B3gE, 77XER, ME, BRIEHMFRCODOTHEXTEY, A1HTHJIET 8 L U
JT—60 OHIEHRDOY —~<4, 32T FEROHBEDETCEELIT-» T3, JETIHK
BERABTHENESETHBICXIT 60 3 LOBBIRERL TR WERDR L, —F,
JT—60 3EBERICLOIEERELEYD, MEBELHELAEELTED, CODHH@EEGELZSY
AN BEAEEEED T, KB RAL5%, FEROEMEEL TR L KB RBEEEL
5L, ENERRBIETRIT —60 i _"THEHC/NE O, BiomA v, 5, FHAl0
MBI, FAKBECHIERSELEZA2LLDFHORENEST, ZOoRUEDPT, RS
BHEImAETE SR o i 0D, LT AETELEDDPSEFEDTITILENES
5o o - -
33FMITHBVCE, 77 X~<ER, NE, BPRHBFZCHIFTIKSLELLL, 77X<, 341
NEBLUVBERE 7 T AEBEGANLET, MIHENEESMET . COREERLE
RESE, SZOBUAEBLTHCCEE, MPYOZVHBMRERIT L T ETARER
BZETHAD.

i 3
ARFETHEIRSID, FERDZBEF -2 A v " — 2 Dait vy I PRBEEHEE. L

THH#LET. HNEE BRI AHABRKE, S BRI AHARR,
HKHEE HIMHATRCSOHEBLATEO AL L BERLE T,
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