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W B|. Tokamak BEREREELAMTET, BERESUARLRSEMBEYE, T CICC(Cable-in-Con-
duit Conductor) AR EEBF AN HHME, HHBEFE CICC 7K B FA B (LB F 5 T
KB EE. FAX—HE, FAMRT CICC HERESNE, FMESSAHNRABSHNE HARTit
23 REREMANEE, BERE. SREEHTHY, EXELNNESHRNTLNATENRL, 3¢
B RBFIEE, Fotx TER ARSI EEERTREMIG, —EEEAYE. 88, X
K CICC it Rt TR AT,

XM, WHERSECICO; BBEEE, ity
pESES, TP392; TP311.52 TR A

Primary Research on Numeric Simulative Computation of

CICC Superconduction Stability
JIANG Hua-wei, WU Song-tao
(Institute of Plasma Physics, Chinese Academy of Science, Hefei 210031, China)

Abstract: Tokamak nuclear fusion device depends on superconductor magnet and its stability to keep the
device steady. Nowadays, CICC is the first selected conductor for large cryogenic superconductor mag-
net; it is necessary to study the cryogenic operation stability of CICC under high current and in rapidly
changing magnetic field. Aiming at the stability mechanism of CICC and after giving the experical design
formula of some material, the paper gives calculation of sharing current temperature, temperature mar-
gin and energy margin, and draws simulation curve. Then, the result is saved into database. Finally,
after compared the designed value with the result of simulation, almost the same conclusions are found.
The research offers help to the design of CICC in the future.
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CICC HIEA M IER R, NHBTHEEHABEIIR. BEHLTHREM Tore-Supra, HAE
89 TRIAM-IM SR B ETEE LRSBMAERTEHRHNFEEH, SXTEMERIMNELETHE
EAST, BIE#Y SST1. EE A KSTAR UAEREHH 10 L H#THKREN ITER R ERE LHEA
CICC, £ F¥Ef[ CICC LAHAR B Ay YERE To W S BEs R b B AT LA B A SR R B B i 10 B 1 S 4.

BiE Yy EAST #1 SST1 Bk &4, Bl TF(Toroidal Field) 1 PF(Poloidal Field) A& CS(Center
Solenoid) MR R FI4REKH S 418 ; T KSTAR 9 TF,CS U E#4 PF RBRARZHESTHE,
F &y PF LB RABLESHME; ITER iy TF,CS £BRHE=4B8 5 #H, PF f1 CC(Correction

« WHB M, 2005-05-30
E&H. BRAHETIBRE
EMS BEHEQ70—), FH, 14 FENIRAESEEETR.
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Coil) ZEMRARKBIHE. RERAR=HBIHNREHLAT IR, BREZFETHAMRE

SRETIE, FRAREE HERE, i %1 EAST S TF ) CICC LAY
2L &mm,&ﬁﬁ% Eﬂ ? @ 1 EI] jg EAST Tab.1 Geometrical Parameters of TF of EAST
BERE RS B4 REYRE (2sc+2Cu) 345+ lcee
B RGEM SHRBLL CICC kg | S IBRA o exin s
F7 . E%ﬁgé&¥%‘%ﬁﬁﬂ9 HF—HRF CICC ;ﬁﬁ'—‘lﬁﬁ/mm 2.0
& BmEBRE =G RERREREAR, N CCC SR /mm ~6.4
Bl o
BATHABLREREFRMIBEA. B | gr—prgn s s BEEHER/om 21.040.1
B ZERM TSR B AE N TR UNK B S REER/mn . 0.87
R, BE—ROHREREFHETER | EFRARERE Po-So SRR /un 24
H—R T Cu REMER/mm 0.98
EREFORDE. WEM 0.1 mm B cCC # cf BAMER/mm 0.98
FWMEENEE - RtTEG, FRINE CICC & BB MERN a0
P ! CICC #& Cu BAE 120+21
ARRARNBERALRE, BAZE BUEER CICC MR Cu BEY RRR >100

B HEEMFAEREESE. B
2 % EAST ¥8 TF By CICC &#. £ 1
7 EAST & TF @) CICC JLfTZ%.
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B1 EAST BES 2 CICC &%
Fig.1 Magnetic system EAST Fig. 2 Structure of CICC
1 CICC #axEH

CICC fTEREBMBUGT, FIHRESHTHABRIARKRETLWERGLIRE, FEEL
FHUGHRETEHESEPEEXRRFE. ARG FEERMEERNS, UK CICC WILRB )
BN ERM/N IR, BE™ERW CICC WREN. £TH, PHRSETENARTEAN KRR
R4k CICC MR SN, B TR CICC MM MIALEIT k. Eiite, ITHK
BERKMBRESHERE, TSR TERMEEETRMEBRKE. SEARDBERT SESBHAFERRIE
h R 5 R R S SRR S AR RE AR ) AR Bt

—BRU, —H CICC EHREFEFENETKAERER, LWATFERKRFEIE EAST i CICC
iR (2sc+2Cu) X3X4X5-+1ccc(3XT), AT, FMEAMEM Aw, AcHl AnBRHEZ T E . HED
FEHHADRY fuoo SR fuBRYEH. XERTTUM#FT CICC BRERNMETH. REREHESE
REXBRIETREER, RIESFEHSHSTIE.

HETESREBE

Ty = [Tupy = Topl(1 — I/1.) + Ty 1
RERBEWRE, MARRESETRENEN
AT, = (Te — Top)>» (2)
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TREKEREBE Tusry = Tuwll — Bury/Bewy )Y s &3]

¥h BoRBER 0K HHERET; T.oRBHN 0 T HEEARE, 6=0.5. HBRSK58 2N
By R P45 77 12

Pl
TC4§B<P ch(T.— T, (4)

ER R T R
Py, =K,ndN = 4K, m(Ac, + A)/d, ) (5

B LR SR
P.hA(T, — T,

Iupp.lim = \/“"L(pg"_e‘)‘ (8)
EATRE TR i T iiniry = S0ePoh T = Tep) ™

pCuIc
BIERBEHE. NEMARMEFEERKENFERZHREKXBAN (TIOER. L, <lpun 04
HEFX (well-cooled reglme)f1 2]

AHe

AE,, = ,J F2Cude + f[c,cdz “,J L Cdt = G 5T — T, (8)
Tiow i <L op <1 g im » Ei‘llﬁz (transition- reglme)
T
AE, = ,J L Crt + f[c,cdz = Cu 55 (T — T, ©
HEMH T R RE Stekly B3 « ﬂEiT%ﬁiE’Jﬁ'ﬁ&ﬁ
K HIEFX (well-cooled regime)
E = (1 _fcu_fnc)PCp(Tca—Top)/(fcu+fm)- (10)
X (transition-regime)
E= (1 - fcu - fnc)PCp(]. — a)(Tcs - Top)/(fcu -+ fnc)- (11)

2 CICC BEMFAEERF
2.1 CICC &¥iA

CICC 2HMMATEQFE LTEHSH. aBESBURRERFMTRAE RS REMEE
B¥. NTEENTEREEIE, WLt EE, REAASEERANTERRRENERAER. WH
FEREAR FAH NbSn(R=4) 2 NbTi (0B, MEMEREBE T.. WREFHRE BofMIGH =M
FE JonlZHE, X NbSn fiE, WABHEERN Juaro

FEMNZ BT, BF 2184 NbTi #1 NbSn (AR JH R BH AR R A B i B, tin NbTi &
Q= b);(l ") (12)

Jm = Co

2.2 CICC BEiEitR

RESREE. BAHFLASHMEETR, LAEHTEETEERERERER. CICC T&
B, FAMENER A Al AWB EMAS RY. BT RCERRRR, BRAEE. BURK. KER
B, AWERE. RREAS IEBRBELFHER, VEHREHWENERBE REERNIHR
BT R,

F o F IR & B HI A E RN BB KB TRRRT N T TR BT Bl il
MR NF TR ERBRFLERT, BRFNESETER, WRXT LR ER, CICC HEHRE
R SHAERAREMNER, FUBFLEETRR, BEFLET.
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BEANBILAEHTEMB#EITRERN
LER, WRYE CICC 1EFT LI I XK IE] Toin 1 Tex K
BHRHTEHBEREMERNE, ANLEHEER
BEWEMAERYEEUMRE K.

FHEBENENEERBRE REHRED
# EIBT, FIE TADOQuery HEBFSBRE
FERHENERREDHEED. MREE,
DAE DA J5 22 95X B 308 A & CICC /Y it 48
&% EARE, BEMHTERE SR,

' B3N CICCREME. ReEMENET
GR, AEMEEAURRALSBEREEEL

BT WB TR HERN A R it B B bR
%, ))}\ﬁﬁ ,ﬁ ':F' FHHR li_ﬁ?%{*_[: B"J ﬁﬁﬂg Fig. 3 Result of simulative calculation
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Tab. 2 Compare the designed value with result of simulation

B¥ Bt R HEGTRER
Asc/mm? 31,239 6 29,958 0
Acy/mm 153.370 1 147, 967 0

T./K 6. 81 6.806 1

T/K 6. 14 6.142 7

Ta/K 1. 94 1.942 7

I/A 56252 56 173. 507 2
Dimiow/A 9 800 9 308.184 0
Tiim upp/ A 19 420 22 866. 423 8

AE/(m] « mm™") 216 276.097 5
BfF&RMY B=5.8T, T=4.2K, I,=14 300 A. AMEF 0.4 MPa

HR 2 A, FEANEHEERSIRGTEEAYS; ERRBRABEMES —CRE, £

A, RELRETPERE, ANBER, FRBERAX, UREITRRERKSFRARK, 58
B EAERRY. AHRESRE

3 &

CICC it REEMHTESMTAHERMEREEE FREREEREAA T ERNREETHE
Peokft, R ERERARERBPIABERER KN KR D BSEB TFEARNEBRSETHTR. 2K
HEMREES 2R EITEMYE, XH EAST,KSTAR,ITER &L E P& RS CICC Bt
1o 3 DR A 7 {8

#7530k .

[1] Lue ] W. Review of stability experiments on cable-in-conduit conductors[J]. Cryogenics, 1994, 34(10); 779-786.
[2] Bottura L. Limiting current and stability of cable-in-conduit conductors[J]. Cryogenics, 1994, 34(10), 787-794.
(3] RX4%. BH Delphi? YUBEF AfdM]. Jbal. LA HEF U fKt, 2003, 110-128.


http://www.cqvip.com

