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Abstract

rapid changing magnetic field and high current, the thought of the simulation design is put forward

According to the requirement of CICC (cable-in-conduit conductor) which runs in the

based on stability, mass flow rate and the principle of losses. With the calculation of energy margin,
stekly parameter, temperature margin and the space current density, the equation of design for CICC
configuration is deduced, and the mathematical model of the simulation is built. Moreover, in term of
AC loss, the configuration of CICC is verified. The result shows that the numerical simulation design

of CICC coincides well with the engineering design.
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Fig.1 Relationship between enthalpy and mass flow rate
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Fig.2 CICC configuration by simulation design
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and engineering design

Bnax=5T, T=4.5K Bnmax=5T, T=4.5K

1,,=10000A, T>2K  1,,=25000A, T=2K

1BAT %Mk
AE=100.3mJ/cm’ AE=100.3mJ/cm’
£=-0.03% £=-0.03%
EA TR A K i B4
e —HTH 3SC 38C
P E Y 3SCX3 3SCX3
=HTH 3SCX3X3 3SCX3X3
m CICC 1k 3SCX3X3X6 3SCX3X3X6
Acy/mm? 65.316 67.518
Agy/mm? 13.063 13.1
TJK 7.174 7.174
To./K 6.38 6.36
%
IJA 36000 33665
Tow/A 3363 3367
Tp/A 10646 10953
dg./mm 0.86 0.859
Reu 5 5.0025
AE/(mJ/cm®) 100.3 115.1
E./(mJ/cm®) 85.12 78.27

oI R AAD, HUE RS ) CICC 455 T
RV R W) S A3 AR I o (HAE B S8 EAF A — 3
M2z WEBE RS, HTRERLAF T
Acy IANTAL s I AN TR 2 22 1 507 3R AN R 8
(BB R I=AgJe TR B AR S EH—
IBAT AT BB T Al S R U T ST RO RRUE
PEMS EAE AR 2 B2 KON ey ANAL s AZHAFE 22
S 2 R A BURE I TR B0 2

BEXIZ AR A8, AEARE R A — T



18 SR D 27 NI S 4

2011 1 H

ik, MEBEAULBEE (9 B, PREE
(OR300 8 K R BRI AR 22 o TN, AR —
WrEGEi, eGSR0 A X4 R, K
T HCAH Y. P v R A% 38 R 0 UE IE .

B0 E A BT nl A . FE4R @ s AT 4,
R 2 CICC 45H#, 28Rl 5 3k 19 Bt ke
E~=78.27TmJ/cm’, /N T TREBIHE 85.12mI/em’, i3t 1]
FLRIIRAF 1) SR BN T TR a5 3 B &
FE )7 B3 2010 SRR E MEAR BEAE=115.1mJ/cm®, &K
FTREBEHE 100.3mI/em?, 6] H (B 2 3 4k
MK SRR s RIS O B e v Hh AT I FE /N T TR
BRI BCR TR IR AR AR, X BB e T 11
CICC TR DITE LA PR AR e ia 17, B
HAE A7 L1 25 S S A A BRI T SR 11

6 it

AR CICC &5 0 B 17 31 e i i ZE A Y
B, JFg it — TSR 3 k. CICC AT T
Aol DX 1) B 4 e R AN [ A T IR ABOE 261, T
A3 T BB O BBV I SRR s X AR IR AL
MAFEHEAT T HROFFCRIBILT 5. O TR Bk
HERA BT T AR TTRE T 10 B ATV

M7 AT CICC ik, I Hofl 0 J e vk
i R 5 TRBOHEIAT TR, WM E A
KT REPEM BT J CICC J& nI Aa g I8 AT 7R 45 & T
DUN s AN T TR BT S TR A 2E SR
JR P, R T ST A OB RS CICC 1)
B TS %,

S &3k

[1] Dresner Lawrence. Twenty years of cablie-in-conduit
conductors, 1975-1995[J]. Joural of Fusion Enery,
1995, 14(1): 3-11.

[2] Martinez A, Duchateau J L, Tadris L.Transverse heat
transfer coefficients on a full size dual channel CICC
ITER conductor[J].Cryogenics, 2006, 46(6): 530-540.

[3] Bottura L, Calvi M, Siemko A. Stability analysis of
the LHC cables[J]. Cryogenics, 2006, 46(7-8): 481-
493.

[4] Qin Jinggang, Wu Yu. A 3D numerical model study
for superconducting cable Fusion

Engineering and Design, 2010, 85(1): 109-114.

pattern[J].

[5] Qiuliang Wang, Cheon Seong Yoon, Sungkeun Baang,

et al. AC losses and heat removal in three-dimensional

winding pack of Samsung superconducting test
facility under pulsed magnetic field operation[J].
Cryogenics, 2001, 41(4): 253-265.

[6] Nijhuis A, Ilyin Yu, Abbas W, et al. Change of
interstrand contact resistance and coupling loss in
various prototype ITER NbTi conductors with
transverse loading in the Twenty Cryogenic cable
press up to 40, 000 cycles[J]. Cryogenics, 2004, 44(5):
319-339.

[7] Kazutaka Seo, Katsuhiko Fukuhara, Mitsuru

Hasegawa. Analyses for inter-strand coupling loss in

multi-strand superconducting cable with distributed

contact resistance between strands[J].

2001, 41(2): 121-137.

Cryogenics,

[8] Kawagoe A, Sumiyoshia F, Mitob T, et al. Compact
stranded superconducting conductors with both low
AC loss and high stability. I. Proposal of a new
design[J]. Cryogenics, 2004, 44(9): 617-622.

(91 MM, RO T G M 2 M f /s — sl ik b 4T

oA B W ST (0). v SPL N S B, 2007,
24(7): 43-44.
Jiang Huawei, Zhang Qingzhou. Research on function
fitting based on image curve and method of least
squares[J]. Computer Applications and Software,
2007, 24(7): 43-44.

[10] ¥ tefh, T, sl g, HENARE N B

PR T B AL [T]. P 42 AT K2 2R, 2010, 44(5):
75-79.
Jiang Huawei, Li Zhansheng, Wu Songtao. Simulation
model for cable-in-conduit conductor design considering
strain effect[J]. Journal of Xi’an Jiao Tong University,
2010, 44( 5): 75-79.

[11] ZfRHG, BEgE)y, R4bbk, 55, KME S BRAELR
PR IHE[I]. GRS S, 2000, 28(4): 14-18
Li Baozeng, Bi Yanfang, Wu Weiyue, et al.
Calculation of AC losses in large scale supercon-
ducting cable[J]. Cryogenics and Super Conductivity,
2000, 28(4): 14-18.

EEER

Faesh By, 1970 4RZE, WL, BIEGE, WL, BESUTAN
CICC SR MR Beit . B fRAbH 45

FEE Y, 1978 4, Bk, VR, WSO A TR AR,



