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An Outline of the JFT-2M Device

— Design, Construction, Test —
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The JFT-2M device in JAERI is described, including design studies
and preparatory experiments. It is a tokamak device with non-circular

cross section capable of high-f operation with an axisymmetric simple

divertor.
The device is used to study the following issues : 1) hybrid

control of noncircular high-8 Plasma, 2) stable low g discharge,
3) INTOR-type simple divertor, 4) ICRF heating in high temperature

plasma, and 5) current sustain by LHRH.

Keywords: JFI-2M, High-8, Hybrid Control, Tokamak, Magnetic Limiter,

Low-q, ICRF , Design, Construction, Experiments
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36 -3% vvs—rafubkeTF1IEHk

D, 1kA %70 DZLT A s
1L AR
2] v
Ssn% | R-126m| R-131m | R=136m | —RdB, 4R | -RdB,/dR v
OH 0.501 0.458 0.419 1.08 1.01 1.04
S, 6.164 6.264 6.368 ~2.52 ~2.72 ~2.62
3, 3.570 3.479 3.378 2.29 2.65 2.47
Sw, 0. 485 0.416 0.353 1.74 1.64 1.69
V. 8,874 8.986 9,048 ~2.82 ~1.62 -~ 2.22
V2 5.394 5.006 4,558 0.98 117 1.08
Sy 0.484 0.423 0.368 1.54 1.44 1.49
Qu, 0.423 0.216 0.049 5.21 4.39 4.80
Qi ~0.069 ~0.215 ~0.322 ~3,68 —2.80 ~3.24
Q: ~3.182 ~2,750 2. 304 10.88 9.32 10.11
g " 2.297 2,415 2.531 — - —~
Plasma 4,223 3,294 2365 — — —

«1 R=126m, dR=005m dB,=# (13tm)—z (126m)

«2 R=13lm dR=005m dB,=# (1.36m)-# (131m)

*3 V= ,%, (*1+%2)

*4  Br B4
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Model circuit

of plasma Model circuit of vacuum chamber
Lp Lvet Let0
Rp Ryl vel0

Model circuit of OH coil
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E36-6% 34 RE
a3 4 Vil HmEE kV) 1& Zz
- :
s-vil | % M| BEEH AEKE V‘?{?ﬁf‘gﬁj e
2 |wapo 84 | ono | 100 84
OH 1.0 6
S, | 05 50 20 4.0 < 1005 202
S | S, | 05 42 20 16.7 8.6 205 167
Sz, 05 31 | 12.4 35 157 124
Qy L0 1% 16 5.0 310 16
Q | Qy 10 18 ¥ 1.6 5.0 299 16
% | 10 16 1.6 5.0 253 16
v, | L0 0o 1.0 1.8 181 10
v | Syl 10 4 | o2rsxz| 14 22 152 14
v, | 10 6 0.6 2.0 333 6
H 05 7 0.5 1.4 29 205 14
1) RBEATbEGA, 1kVAEET 5,

2) OH, S &EMEE LBRIOKVEmMEH 5,
OH. SOENEE, HFEER2 T, QORAER 16 TE L, HNETILC D%

fealmashis & Ll

3) 100V /58— v THELIE
4) LR TOHEM
5) B L 100V ELF
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36 -TH 24 VAEIKFRE —KERSHE

ST BREREE s THEAER

SAnEE | ERREsmin) KE (kg fem) | B (2/min) | KE (kg /cm?
Q2 3.5 48 2.1 15
OH £+ fl 0.9 3.2 0.7 1.5
OH Tl 0.9 3.2 07 15
) N Ef| 4.5 . 0.2 1.2 1.5
Q1 Swal | 4.5 0.2 1.2 1.5
S + | 54 5.2 1.2 1.5
S T 54 5.2 1.2 15
Sz + @l 5.4 5.2 1.2 1.5
Ss B i 5.4 52 1.2 | 1.5
53 £ M Lo 0.3 1.2 1.5 |
Sy Ol 1.9 0.3 1.2 1.5

(=Y 11.2 0.3
*1 ®yrHEEH 50kg/cm’ LB 192 £ /min

*2 AOEAEMOEALDE
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$36-8F TANEBRBLUAyF Iy ADHANE

s i (ma) Avgs 52 (mH)

34 B 0C | 75 | TBRARE | AT TRRE
bod&a | B OF 109.9 271

S, o 449 53.3 317 180.6
S T oM 448 53.1 31.1 179.6
S, E oM 285 33.0 14.4 94.0
S, @ 28.0 32.8 14.8 90.7
Hy, @ ¥ 195 219 LS T 35.4
S/ £ 7.75 7.63 1.53 4.6
S/, To@ml 703 7.63 1.54 3.7
S 3/, R 2.92 2.42 0.53 1.8
S T 2.44 2.42 0.53 1.32
OH |t B# 138 14.6 12.7
OH T O 13.1 14.8 12.4
B g 5| "'166 164 |- [
Q: 4.00 173
Qy, N 2.21 0.51
Qu, oM 1.85 0.48
Qi |t @] 209 0,50
Qus T @ 1.70 0.47
v, Lo 3.76 0.97
v, T 3.68 0.97
Vs ol 3.22 0.35
v, T 2.13 0.34

=1 75 CHEE
*2 /T

«3 BEUBREIFTOr - T AEESTER

*4 kT
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%36 -10% S.OH.QRoAVEDEE Ny —V&

Bisovy —» | S (TDC) & | OHEE Q & M

1 S OH

2 5—Q OH

3 5—0H Q

4 5 OH—Q

5 5 >0H—-Q -

§ S OH T Q

7 5—0H - Q

6 713, QEESIRT D Gk

#36-11Hk HIMANVFRNOERE Y -VE

aA 23 =
SaAnF )| EFEER S14>S22>83 27531, 52.7 Sy
(2) | FIERE S1.—>522753, ¢
Slu_’szu_’s%u
QaaE || Qy, Q. Qe Que QY ¢
(2] Qi Q= QL =g
3] Qupu— Qe Qi ¢ Quiu, Qe Fv¥7
(4)§Q1/1u-+Qx/lg Qupu, Qupe Tv>¥7
Bl Qup, Qupg’ v ¥ 7, Qupu, Qe v ¥ 7
OH 34 1% | (1) | BAIESE ’
(2) | ABFHER
VaA4rgk il vV, EBR Vi =83, = Vo,
Vp 7 Vor =53, Vag
2 | v, &BE Vie™S35¢
Ve # Sas,0 = Vig
{3) | Vy+V, &EE Vie™ 834, 7Vag Vo, 834, >Vig
4) | V, +V,EE Vie>534,, =S8, Vig, Vo ¥y v 7
(5) | vV, E#H Vg Vay
Ve ” 5% Vi "S%e Ve
B |V, + V, BR Vie—S%u >S40 >Viz
H ER Vae—Vay
Ha4w%k |1 |CUTER
(21| INNER

Va4 vROBIB S, 7771w 752003 ETRERL O,
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#3612 7I3X<DHEDHEEE

b o4 S NER 7 5 % = BIR
Bt 24 v i
! Cw CW
2 CwW CCW
3 CCW CCW
4 CCW CW
536 —13% rOASAVOFEREIDERETSH0
h;:f?%ﬁ (@gfﬁﬂ) (7434 ¥+ DUE)
Cw INNER T
COw OUTER +

36 —14% T IXvBROFRKLEEIANVBESMG

2770 8 pon®E| Qi S i VER
L B OH Q Q: | S1.S:| S3% | Vi. V| S3
a4 a4 a4 | a4 af|adn | T4 T4
CW CW |CCW| CW |CCW|CCW| CW |[CCW | CW
cCcw | ccw ! cw |[ccw| Ccw | CW |[CCW| CW [ CCW
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371 FEt#ea!
(1) ’E ®
BRIE 550 kA D7 7 X2 % 0.5 WP LERT AL OICLBEUHEIABRAD» RO SN 5,
{
@ :Lp Ip+f RPIP dt

0
Lp ' F3XvDA VY ITH VAR
Re 77 X<=DiEin

Le~2 #H, Rp~320,d5L0~19V-S&i5,Lzh-T, BlicksBHORTH
%E%ZVG&LtoﬁawﬂﬂwB—Hﬁ—im%ﬁmﬁmﬁ%ﬁwﬁk@ﬁﬁguL%ﬂo
TThd. BOOWEATHM (—B nay~7 Bnax JAFIAET 5 &, BELGKOOWTRE, 2
VeS/19TX 2~ 053m? Thbd, MBEETELLELLLKBAR-RT 725 -%509LE95
& #06m? (874 ¢) OFEBHIMLELNE, ThhohlLEGEE80 6L BT LTS

(20 Frifek & @IS O —krtt

SLOEARRE LT, 75X ~0T7€AE - 3D LTHERRET SIHORHEEL
Lire ¥, BSEZOEBEESHE 200 b v) RUFERAS-X LRy 2 37+ i
WA AT otre LA LSS, FRECo vosy Mot T 2R EMEO F o FVTROH]
—FEHER K ENLEDENE B,

O, SWARRMN T — Flt kb, 75 X< EoREBBIINT 28R0LOHREH~
bro FOHEERAEIT - IR T HEEV 34 VER 6 KAT, Vo 21 VEREKAT
5%34»%ﬁ—12er@%@f&éo%ﬁﬁﬂﬁ@@féfvﬁ@fwﬁﬁm%®ﬁﬁf
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A lmmOF sy FEBOEDE L, HEOHEREE ST - 3KILRT. Ripons £31E,
2y FESE T v TESICEAE2KAT OEBAZRSKF v v TERJICEOTHET 6, C
DERS S, JFT-2MOERBEBLE LTREASTTHORFCL Ly MEEFTRET HL
iz, A TABEORBRICE + v 7HILE 3 52KAT DEBNERDICRIAA LRI ET 1%

(4) LB DR

— 121 —



JAERI—M 83 — 194

R OTRBEER R 2FbTRAE2E-T, ZOMEAL LI LD KOEREN
OFE AT » 7o TORRBROMEEB .
BB = | 0.56 mS DHEWE 4s = 20000
1.9 mS : o == 85000

372 B &

(1) i » <1k

EReGsRESELOATEREE 37 - 4KITFR T,

thils, TE, BISE, EESBLOOBEBo T, FEEZ THL 0.35mmTH 5. FEOMIIEE
BaTHEALERLE-TEY, EESHEANTOT v ¥ —VEG 0y, EA&hEENIC IR
By —rEANTHS, '

BOBOIRES T -SRIRART LI, 3 7TREMBINCEBLCOREEZENL, AMIEZEP
GCF—7/TEXEDILEDTHY, BLZOAIICOH a4 NETFaA XL 5 axDH1
WEENE-TWh, TF 24 A XEH S LEFRPETHYD, TF a4 5N TLH, OH O
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@ 3 XFE
SEEMGHROEE L CHBH SO LHNB RS ICRET 5 i, EOXRM S
Sy, BHEESEUNTACEICEIDERL, Ty - YIRS BEEL, HERS,
240, FTHERSOHEL LURBOERNEL T LB T 5.
@ FHTR
FEERIETF A VBELF TTF 34 v AR LT ABICKD o1 vOAIEH
AT AL, TORNBIUBSHEOEGRNEL T AOBBEETE T 5.
@ TFEHFH
EESER TR AR OMICETERS, 2 A vE0HEEEEL, BB A L DRE
R CBEICRERE STV 5,
@ HEEEHIRR .
BEBRTHMBERARATHL, CETNbERT, HEHTFCHA 5 &4k, ~—
F v B ORBHEEL RS TSHEL S, ©UEERRE LRI To N TS, &
P TR ERICHER AN LTI S TE D BEEERE 710, Bb, REFLOERL
T b,

A
Foab

23

30 %
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HIX HEHRE T
ke — A
BEEE ik (NEXAE XS ¢ 1540 X ¢ 3900 X 1200
BRI B AT R R B 16 S
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@FLELE OELEVE | ORET —4 |@ TFH+—HE | © BRAHNE
fiE 125ton | FE+125ton % R B (116°C)
3.6 ton 4.8 ton 4.2 ten 4.4 ton 4 ton
1.9 3 2.4 2.6 2.2
3.6 4.4 39 a1 3.7
2 3.2 2.6 2.8 2.4
— 1.1 ' 0.5 0.7 0.3
10 2.8 2.3 2.5 2.1
10 15.6 12.6 13.6 * 116
16 kg /mmt | 152 125 13.4 {1.5
12.8 21.5kg / mm’ . 185 kg/mmé| 195kg /mm® | 18 kg/mm’
20.2 i 16.5 17.6 15

*) 18 kg /mm® (TG

O: 40 ) A 1T ~BFWE
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03 60 °©
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BT H FFEIC, EBEEQ 1T00VD 7 + — ¥ ¥ Tkt 5 S K 03 LEWRIZERE,
BEEEASEARE (12100A, 142KG) TLOHRTITLASL5IT L1,

1L, COFEE4-3Mick 5 EBRCLVBERHPRELI LM, EREELIA 7O
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s TWb, TOBEZEREEFE L1 -2KTTT,

F4l-1%k MCEHRLIERBOERS
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E % L 5 1 ot
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DCG | & [+ 800 V g0 Vv
& i 12100 A 8700 A
iE = 15 #» 15 ¥
EBH DR 280 t —rf 330t —nf
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TN A BB GERD) s Ty (RS A ) | Te GRERRD | To(7a—sarusD
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(MO FBETHDICIEBEN Vou , Vs DRIHC
Vo Vs

Nonw Ns
RHBENEIENE T EDPBEEND, TI TNy Ns BB 2A v DBEHTH 5o
Ch&HCT s XDy b T 53 v 7 BRI,
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F42-1% zryFryyicks 7 s Xy LU
i OBE E 5 OH
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X2 WA T IR TTRZ| 2V F VA A YRS | avFey | HA )Xy EBE LEBAEE
SPEAR " E P NN R

® N REs | ER EE FR| LT i s
KAl KA| mF| KV| KA| V| mF| KV| KA| V -
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p 2| 2| | |30 | 422 | 115 1.63 | 103|110 | 1.
% g || 31460 1 41t | 104] 830)6.42 50 |6.00 | 223|214 | 1. | 2. OHKEAFE
A I AP A WSt 9.63/647| | | 10 0401120 | 1, |
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Qi [T 5] 5% | a2 862515 | | 85 , |203]179 | 1. !
i
P 2 6 429 1000489 | | | 10(381(016! 77| 1. |2 SKELKE
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B 145
| 7 2 112) | | 9.04) | |1493; 25 (307 |043|303 | 1.
Q b L [13] 550 | 550 872(3.14 [1710240 |2.98 | 357 |481 | 1.
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N -
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K OHEHE 2 BISERIE Tu v+ v 754 4 — FETEEE50 (34 VETEE)
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W E & W S 24 B ER OH= 14 vHER
7 u—sigih A 15 14
wgr v
ikflE CT 15 1&
EZHnTH 15 1 &
i B 1k F FD 1600 A —50 FD 1600 A — 50
g a4 F—F (1600 A , 25 KV) (1600 A, 25KV)
6 FTHEX 3 6 PSR x 2
FEg)T oA 20 mH 20 mH
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— JIRIES 275 KV+ 25KV 14 KVE25KV
BEBF v T |
¥+ o 7THIER 72 Q 270W 12 480 500 W 8
aVFUY 2 pF 20KV 2 2 uF 20KV 2
005 #F 20KV 1 0.05 #F 20KV 1
BB 1L R 10 Q 20KW 1 200 20 W 1
200 Q 150 W 1 200 O 20W 1
HIEHST 2 SBEH 12000 SR 172000
AF1, 200V WA, =M 200V 30KVA
Bfg 100V 3KVA
So Sy
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A fE BT 14 KVADC TKVADC % 2
X2
W R E W 0.1 A ' 175 A
HEEEBE M 0045 A 06 A
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BEFFREFE
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(@5 202KV 102KV 6.1KV
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J—ba—XTb—H d 1 1
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R T 27 v " ” ”
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a5 E B & 15 1R {32
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Se FEBHIEE 1
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BE 7 o — IR 1

6 CH Bit v v4 — 2

N A R A 1
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A 7 AEFEEEE 1 &ITHA
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H oo BT A )RS AAT B, T LTSEERW DA NEBREILD LS E L, 77
oy b by TEBREAL - T T OHEIRDEIEET BAAKD L2,

d(LI ) +Rpl +E—i%hb1)+fl¢—0
dt P +P plp idt iti dt

EMujlIﬁjL(MmIQ+RJi+NrE¢:V

j dt dt V dt
CCT, MEPRTI XA, i, ] BiHE, | BO2 A vEEKT b, Lp BT 7R DHZ
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TG BHS, MW A 5 75 v ACBHRI CHHET 2 (JAERI -M 7810), A5,
d
Ry IP:‘IE[(LP IP)

aAREVEIALVBERIEBOBRLOENEN D, FIX2HT7 Iy Py TIELRESL
i3,
Rplp=2 (volt)
& LCHHET 5,
U 2 — D Adp & NBLEMEE O # o 4 4~ —F EDELSOFEE Vo 4 VERDE
EROATELCEEL, CARKTAEREHND, 77 A vHROE/C X2 EEZBHNF

BRATHMT 5,
AViz—Nid (RPIP) (Rpﬁ})
4V, = 4 (R.1,) (R 2

Rud FAREI A VOETEFE I IRICTENT D, BL2-3FK~H42-6 Rita=
05D & XDORE -7-B 34 VOBFEEFE %75 X WiEEIREIC, & phase TOEEZRLT
T, Fast risefiid¥4 U A4HWTREEL, 2 VTV HBEHBETS 5.

UECHERED, %410 A5 EE (slow rise i) KB LINLIHEANER - BEEZHB D
&L RDEICTIE Do

OH &F 595V (#) 35TKA (D()p

s FTE 1003V (DAY 760KA (DD
vV B 349V (D) 605 KA (DD
Q BH 76V (D) 75 KA (D)

T, M, ¥, DEFNFIAT I XvOWHEEREEKT 2,

75 X DERE, B EFHET I v b F o TEHETRARSCERY, T XTEAOA VS
75y ABBEN o OE LA RIIEHIKET 5, SEIOFHHIT a DES 05 EPHDRI LS
fu, povuh FFHOMTE—E L SN TNADT, ERIE LFGEIBEELDNEHELLEER
S Be

MBS — 5 VTHET - F (236 Vesec), HHE—F (261 Vesec), DEE-F
(267Vesec) &7 B, THIET 5 A<z G R~ b0T, L7 Yy —VEEFLV
FThiznd, 07V-sec MEHIEEDL, 2V » sec LIREE %o
@2 b7 RDFE

SEARERAOEFEOARE, EEE - XAEREE Fo» 78 10V, BREHEL10%.

EEED N —w Y N )T o525 N% ETDHE, FlAE, OHEEDRS, MERATRY

357KA, 595VdD
(595 + 3100 % 1.1

VA= 2X357X & X =27TMVA (3712 MVA)
1.35 x 0.9
DlrogkaBETREs8B0nE L5, FARKIT,
S BRHEAZERTE 986 MV A ( 14975 MVA)
V BRBERHRER 319MVA (2x4086 MVA)
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{Main Pumping Line}
T @
MANIFOLD $ ?
TO VACUUM B
...._*__‘
VESSEL . . .
_— ™ E] {Differential Pumping Line)
——c*}—jakﬁ——————‘[:gzl—cxym— (:) > ‘
{Auxiliory Pumping Line) =
> H
(Roughing Pumping Line) -
sa— () —t<
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o] [0] [O] [0

>
%GAS INLET

VALVE

Mass filter

6.1 -2K

{3

@ Turbomoleculer pump

IU Sputer-ion pump {(5004/sec)
ks Gate valve

b Angle valve
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i {8°K Cryo conden sation pump (3000.4/sec)
Mechanical booster pump (500 m® / hour)

Rotary pump (7604 /min , 30004/min)

HREHS SRR

(65004/sec , 2000#/sec ,17004/sec)

TGO VYENT



THROUGHPUT (Torr-2-S')

o

—
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T T

PUMPING SPEED OF JFT-2M TORUS (£/s)

#61-3X

PRESSURE {Torr)

H7EK v FTOEHICH T iR

10}

T T 1] T T 7

III1|;I I T

I e A+B+C+D Q ]
o A+B+C
3 x A+B
T L]
1 10 100
MASS (amu)
e 148 HEBEICHT D -7 REKOICET 5HSRE
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"PRESSURE

Ty P EE——————
i ~——RP-R (3000¢/min) :
10 ~— MBP{500m®/h) t8#% g
I_E' L N

- \~——rP-R+MBP BFIER
(o -
0.1 -
0.0I |11(ll|1:l|‘|z;||r|:!11|l|11|||1111

5 10 15 20 25 30

TIME ( min)

6 1-5[ HslEEER
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Torr

-8

: 1.5 x 10

Background Pressure

3 mA

Emission :

: TMP-A + TMP-B + CRYO

Vacuum Pump

01

p——|—- = 11

i:i&f”lﬂ_

3228

|

26168 FREICELE

B77 X <Em

BN ORI E- T 2

1285 g AlE L 72

=
=]
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®62-1% JFT-2M H4LHE

& i’
Fm/ -fﬂﬁﬂ BHE
A B .
1 ekt A | £ AR 2 14
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QB HH 45 u 2 0.547 |03 7 |[(~—=%x.585){7.6 x103
} _ 0.5 sec 620
Qz 35 /4 l 0.2 1 ” 4.5 7 -
N —F L YE 3>~1103k«:a1/h
r
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5w B G 30 # 1 [.8# 1 #
” @ |30 # 1 1.8# 1 # — -
aj@Eh v i 8 - 10 # i 0.6~» 1 # — -
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6.2 2F& HHAREERRS

(% W) ¢ #Hoo . B O . M OB D)
—IRBEIK A T B 20 G 528-2
Mo R 30m® h
e HFFE . 100m
E & % . 2900rpm
B R SF-E 30kw 200v 2p
—iRiGEK s v 7 # & . CLN#
s L ¢ 1820x1810H
B g2 . 4m
#®o8 D BER)z LY
B B 2 A & . KSH-1%
{#\E#E ¢ 20m’
( —RBHEIK ) ( ZZIResENK )
iR 28m® .  h 72m® / h
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HOEE 35 C 27.5 C
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A% vamBEEERn (B C—40S
17 v ERIES E 40 4
m OB 2m’ h
|XEHIRE 60 T
BErEN 3kg.tm® G
1 A4 R BEEEkE B KX 1 C-105
1% Y RBBEER 10 4
w8 . 5004/
Bt 35T
WEFES . 3kgoem G
TIREHIAA T B X . OV-CH 100R4-575
= B . 72’ h
£ B 22m
@ #& % . 1430 rpm
T #H MK . TFDA- KK 75kw 200v 4p
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MG — 2#%EkE>7 |8 & 1 HC -826
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2% 20m
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MG - 1SS (1) MG -1 b
| EEER  4m?
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(2) MG - 1 #kiEingH
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MG — 2 Fi#a gy

1) MG -2 &5
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(2) MG —2 #EEHEGR
iy n . wWuCc-225
BEIKE ¢ 150 £/min
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J GAS INLET

i

RTV
~PRELOAD SPRING

CoaX CONNECTOR
(MICRODCT S50)

FLANGE
(ICF-34)

YV IIS SIS

PZV-100 Flow-Voltage
/.
-
_/
Gas Hz /'/
Pulse wide 50msec e
Back pressure /
/ SCREW~
/ SUPPORT RING ~_
/_ COVER ~. '& S
R
/ GAS SEAL :
/- (VITON) /
/ HOUSING :
/
/
/
/
e ,
BT 100 50 VIV!
$6.3-3K
T
s b
E ' OF PvaovaLYE //
/
g 4
- /
&
Soar //
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