£ OO0 http://www.cqvip.com|

m33% $2H 1 B 5 8 =3 Vol.33 No.2
2005 £ 5 A CRYOGENICS AND SUPERCONDUCTIVITY May. 2005

ITER S B&EMIZITS9H

k@ RzH A#RE EEF
(FEHERSEE FRYE IR, SR, 230031
B E. B F#HE LK ¥ (International Thermonuclear Experimental Reactor, fii# ITER) % B %8 & (Superconducting
Busbar) AL BMABFHIE EREIHERERTOER. AXKITER B BLNE % EE U RERTTHH
TR, HEdARTARENEHNSRTAN. ARLEHNERETRKE.
X84 .ITER, 83 /K, NELEK. ST

1 515

HEFEARREXREREEHTH—IARBEREFERE. fFAtR ERAHERERR A, ITER £
HRRRE— ™ B FFREAIEF SRS, AR UE 3B R 28 I N 3 89 TR o] 47 1% , I X9 50 Br i %
RERMIBHERHTRRY, EABRIMERBIRAERENHEARL,ITER £FRA T HFREEKRIT,
FESTBFHREBUEREHIFTERED . Hit,Busbar WBEHMNLRBNBESITELERE.

2 Busbar W53t

R hASRIITARER

iR

PARL sRfaR 5 Busbhar

E1 #B% Busbar WEHEUE

ITER @R BLEWNE 1R, EATFREREAN RERL N Busbar f#HT — P EHZ 4K KB
BO.Fm o M EREAKBERMRRSIR FRRBFTERN. ITER AAESSRERAREERETUT
LEZEN - DRAEFEEELN L RALER, TARRKORMN RENARE DB TRET
Busbar, 81 il 5| 2% 0] 75 B 7530 B RE R A BB AL A REA N L E TR A 55 18 5 3) M R BB & 4 R M AT, Busbar
EAEERABRERNEE ATRSBIMEARESITHREHEDY,

2.1 BRHARZER

LA ESH B FEERENDT #IND,Sn B AK . FNbTi FE& EF RN B 89 T B HEABE
BOBA /DT OT MBS TR ZHMEH. M NbSa &, TBEN A THGE T 9T 565", I Busbar
BB RN EEIMEAEMTHESFHEE, ITER &/ NbTi 8% & KA CICC &1k (Cable in
Conduit Conductor) il fE Busbar , R X ESHHBUMERL Fir. X THRAGLEE . REAHEE. P.LETLE
R BT A Busbar , RET P.LRHE, RABIGRFB KANE 3 T4 IE 52 B =4t e % #9Busbar , B8
SHBEE/N BEREPFLEFRH.

Wl 5 .2004—12—12


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

LR IR % ITER @ S B LA MR TS HHT 15

%1 ITER 85 Busbar T ES Y 2.2 % gt
EeH NbTi/Cu  NbTi/Cu Busbar & fE & % A% 1 A B M98 38 , % Bustar H B &
SARH cice CICC B, BANMREAEEFEMNE W, B Busbar ZE4# £
ot 28Xz 5 BEREBRZBIEARETRESHEL EXB. BT
-, S16LN 316LN F. BRERBH Busbar K ER MBI EREM, B,
T fE e 68kA L0kA MRk R B YU W IR )5, & B B 0@ 1 Busbar %8 B 4B
BEHS AT T KEEGRE2), M RH KEEBRHER, R E AR
TR 5. 0K 5. 0K W E. KN, FETHEREERBHEE DT, AT

Wl 6.9 6.9 REFAT, M ELEEREMEE, Busbar RETEE®
TR 47mm 47mm FRH, RERPEE2 fF TLE ST, BB {#Busbar &

BREHER 0. 73mm 0. 73mm AR, RN A BT . Y32 Busbar #9% E 4, Busbar
FRANEEREZERERIT(E), TRAFHEBREEZHBEHRANMREREEN. BAERERV RS
FRBES, Busbar WML S EZ—BUREZ (LGEHEETE BRI EBAAR) K.
Shs sy 2 2 B B b 4 IR T3 R IZ BT A RO R A B R, B R R B 1 A9 BV BR ; S R #R B T Xt Busbar
BAYLFE T4, R 6f %9 Busbar 324t 58 5@ 8 4b. PRI R, (50k$) ] FR 4148 % i F A9 A /N, 2B i A8
TEEEN RWBF TR EN. RPREATHRE.

2.3 B EHERGIT

GR=1KQ TR=100Q Rf=50KQ Rcg=1mQ
B2 Bushar WNEHZSRK F3 RUBTHE

Bk 15 FIF »Busbar B B0 AT 35 10'N/m., A P& LR, Busbar LUIE S A 5 R A E (& 3) .8
i X A ¥ Busbar B EEARFENMA T, Busbar Z EMERAIUANERARABRERE. EXAGEL.E
KRB R R B ARE R . B, 5@ X Busbar & BIR #4740 47 , % i Busbar MBI RE RGN, R
FREGRE S DT, #45€ Busbar REIMAIIMITH IR, ERGEFEAVRE, HEEAIBK, XKE
TR E DB R, R R PR, R M BN, IR R BN R — &, BEIRMEN
5 38 7 % B8 IR SR B T AT [l . B b A P (B] BR AR BR T 34 Busbar 23X #4138 74 % By 1 Busbar
ZEFEEE I, SMERE R B H Busbar LB P9 SREB 44 AHFR RS , T B 1k Busbar S BREF A BN FHE
HERERF .

2.4 MELHMIZH

Busbar T#EIRBEN 4K, 1 % (300K ) [ % 4K, Busbar P48 KM HRW S, N FELBE K EZEHZ3|
&8 Busbar BN , B 40 8 A #2544 , Busbar £ 5 1 4 8 35 1000MPa BL t , 3% K F Busbar f9iF B H
(BT 4R250MPa), B F T AMESEH , LIFR KRR 7. ITER RAMS TR 833S T TR


http://www.cqvip.com

P 0 00 http://www.cgvip.com|

16 w B’ 5 & % #3338

B8P Busbar HEMEHEI RO M. B4 X Busbar EHRMN MEAT (ZREEONEERE N
S50, B 5 K Busbar TR H RER AN ESEATHEERN o HtER. AERTUEL, KASE
#£E8 it B AR Busbar £ 8 BB R(Z 70mm) , B E S HLEM N B KA RBRYC LB HHF LSRR,

AN S AN S
= =
=, ol
mar-t
Powuchenphise
prieii DX ~45.999
DX 45.00¢ o ..
[Ty Pprents
"B =N . _—
oA
g"‘:m xr =18
= v oo —_— "\ J \ ~ " e
LN )
N = cozes i =
e o) A=33=-90
mrm t-sormA
- S = 1.0
16640 FiN LY
= -, .
- [ e
., -
o 0. 604 -
B o 333 o..
= 1258 :t:';
- s -
BushurSCWH Dusher i Hl
E4 Busbar #4357
~ANGT 3] mea sourme WoAL YOLOTIM
> 1 amves AN N
o -l = =
R THE-)
-t avs) = ave)
Ladiade Peseraraphdcs
Powritoephise gy
ENEET-4 AYRES-Rac
AVREI-at DX ~45. 28
DX »65.2¢6 IHR ~. 3413
W 68.24 X -101.18
nes e lx u [
PIIT-4544 BIFTegTML
o001 T 1ar. 1
qm e qw e
& L oflinggnid I7 weus.900
L A2
-mrm ot
* 2608
[ _R¥ |
1. = e
8.9 XY
2004 m
2.315 -
o.m foggred
o .2
.98
(™ - 50,
DusharENH dusberfl HR

B S5 Busbar #5494

Z A T Busbar KT RIR H1 . Bl 4. B85 XFECTT A, o1 F 3R X e B A7 B9 A BB , ¥ 8 F1 %4 Busbar B9 W
AK B Busbar I Jy B L B 4 B0 FF P B R A2 284G IR R LA M B R BRI /1 394 o HAA B 9 X
RE W . 2R,

2.5 XREWGT

MNTELBRARBIXRCURBEZAPERBRL), FBRAZAHBGI0 MR, LI R85 MK
e R ER, BB Busbar fiZ10'N/m BRM BB S, REIMNBTFAERAE ARG IERNEE, B
KA A0 Busbar 2 [B] 777 & H % % 3 , -k i #1 Busbar &3 B4 » W B 25 & 48 F0 Busbar 2 8] Bt 3 1% 18 1
PR AR Sh R B BEHR . S BAMEB SR B H B AR, EREF BB Busbar FEH A & 45895
B PR R EBE I REEFANES, B6ES BAMER RN —#iRit R, Busbar EABLEE
ERERE L ME S SORTE, R TN AT R, SENETESRZA—-ENERN AL,

3 HRE

ITER #E R BLEIT L AA —~EH R K, Busbar HNELZERERIHT RETARAENRSHE; T
WS BHAZLMW BT, BB T Busbar HAMKE B FH R ERA MM SIS KEE, HrERRE.S T


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

By kTR % ITER BR BFREMWEH 5 017 17
AMEEHIRTTRATTH.
BENXM:
1 Aymar R. Status of ITER. Fusion Engineering and Design, 2002, 61
—62.5~12
busbar K 5 & S 2 Okuno K, et al. Key features of the ITER —FEAT magnet system.
Fusion Engineering and Design, 2001,58—59:153~157
B6 STLXEFIT 3 Shuichi Yamada, Toshiyuki Mito, et al. Superconducting Current

Feeder system for the Lage Helical Device, IEEE TRANSACTIONS
ON MAGNETICS, 1996,32(4)
4 Park Y M, Lee Y J, et al. Development of SC Bus —Line for the KSTAR Superconducting Magnet, Proceedings of
LINAC 2002, Gyeongju, Korea
5 FRM.BHECICCERGMNRIHTAABEN. KR SE%,1995,23(3).17~22
6 ITER Design Documents, Detailed Description and Specifications of ITER Feeders, 2003
7 Yoshida K, Tida F, Gallix R, et al. Electrical Insulation Design and Monitoring of the ITER Magnet System, Proceedings
of the 20th Symposium on Fusion Technology, 1998,807— 810

Structural Design and Analysis of ITER Superconducting Busbar

Zhang Yuanbin, Song Yuntao, Wu Songtao, Wang Jianging
(Institute of Plasma Physics. Hefei 230031, China)

Abstract : Superconducting Busbar is used in International Thermonuclear Experimental Reactor (ITER) for the current
transmission between magnet coils and current leads. This paper describe the insulation, fixing and structure design of the
ITER Superconducting Busbar. The structure is analysis with the help of FEA technique, provide theoretical basis to the

finally structure design.
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The Numerical Model of Rocket Cryogenic Liquid Propellant Pressurization System

Zhang Chao', Lu Xuesheng?, Tian Liting'
(1. Department of Energy and Environment Engineering, Zhong Yuan Institute of Technology, Zhengzhou 450007, China)
(2. Institute of Refrigeration and Cryogenics, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: A numerical model is made for the rocket cryogenic liquid propellant pressurization system, which want to
obtain the regularity of pressure, temperature and gas mass in gas space of the propellant tank and the wall temperature of
the tank. The comparison between the calculated and the flight results proves well the accuracy of the numerical model. The
model can be used in different pressurization gas and combined pressurization gas conditions, and also be used in calculation in
the parking period after the filling —up.
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