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The views and opinions expressed herein do not necessarily reflect those of the ITER Organization.
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® ITER CS, TFAAJL:Nb;Sn =7 )L~
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® TF&E/{K:900A MDNb,Sn#R . 522K D EFHR .
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Parameters | CS
40 kA (SOD)
Current 45.4 KA (5169) 68 kA
. . 13.0 T(SOD)

Maximum field 12.4 T(5165) 11.8T
Required Tcs 52K 57K
No. of cycles 60,000 1,000

TFE(K

SUS316LN Jacket

Sub-cable wrapping

[QIIQAARL 4 N NE mmimn)
(OUOO 10L, LU.UO IT1I)

Cr plating . NbsSn strand
Copper

nnnnnnnnnnnnnn

(SUS316L, t 0.08 mm)

First triplet 5
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Conductor

Qi AnhiA varramain
OuD-Canie wiapping

(SUS316L, £ 0.05 mm)

Cable wrapping
(SUS316L, t 0.08 mm)

2nd Stage

"

Cu Core Cable \&
\' Cu Sub-Cabl
Wrap \"\.‘ u Sub-Cable

Central Spiral

4th Stag

(CICC)
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BAS(EU) ChMP(RF) Hitachi(JA)  JASTEC(JA)
NEMLEUE

KAT(KO) Luvata(US) OST(EU&US)  WST(CH)

Jd ff"‘] 240 ton ®TF$$§ D %ﬂ;dé% It Courtesy of A. Devred (ITER Organization) 7
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Sub-cable drum

Spiral tub

Spiral tube
drum

Forming roll

74

2nd die

Caterpillar type )) )
hauling-off device

Take-up drum



TF 4y (SS316LN)
OD:48.0mm
ID:44.2mm

Wall Thickness: 1.9mm
Unit length: 13m
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Courtesy of A. Devred (ITER
Organization)
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® CICEARNTIL, RIFLEOAVOIYMNDBIMEEIZE>TEAENRET S
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Compressive with bending

N\ Electromagnetic force

/ - ~ - 17.6

Tensile (Jacket) €< :2;
. 118 &
Electromagnetic force Strand =
(accumulated @) ¢
&

$32.6

2.0

0.0

Strand (bent by transverse load)
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® CSE(ARMNMEERERZSULTANEEE T, SHER TIE. 10 000@0)47“4’711,
SERZTENR ("f‘lJ50kA0) BREHNUTOHIE T CHERLEE)
® N iREIREENEERIIHLTHIL

T I T T T T I T T T T I T T T T I T T T T I T l_
JACS02R  JACS02 L Warm-up -
/Cool-down—

~
o

JACSOLR  \yarm-um

/Cool-down

JACSO1 L

o1 ¢
o
T I T T T T

Current sharing temperature (K)
»
o

T U SR TN T SO SN AN SN ST ST S NN SHN SO N RN N ST AN S S BN
0 2000 4000 6000 8000 10000
SULTAN (CRPP) Sample (3.6m) Number of cycles 12



Compressive force
(Thermal strain)

Electromagnetic loading

Strand
bending
direction

Large v
Compressive force
= = (Thermal strain)
(b) low transverse loading side (LLS) Strand buckling

® SEHMNAITHRROAITHNECYSIETHEZZONTEL

EEBENAITRIROKRSLGHAITIHFRE

® "HITIEA T ELAAIRY . BB NAITEIZEERARELEL T, RIRHREI
FHEMICEOTERLI-I=OEHETEIND
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£

€|l 4Measured position

() 7
Diffraction beam ‘5 Diffraction beam
for radial direction - for axial direction

for axial direction
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Nb,Sn CICER{ED i FEHTHER
® Nb,SnD[EHTE—2IEXERD EIHTE— (111) D#I1%
® Nb,Sn (211) DN ERTE(£-0.22%+0.02% L FHI S 1=
4 [ T T T 15 T T T 7T T T T T T
= | - o NbsSn (211)
= 3 = ] [ NbsSn in the CiCCi i :
= = =8 = 10t e Strain-free NbsSn
3 St 18 | /T X TN (NbsSn filaments) |
o = =) = ' -
2 2 1205 \ _
£ v ——> |
5 MW’L ol |
% g ig _ 0.0 pgoseomon L k_: .' =
a2 3 23 L Cpmpr(?slsr\{e? strainl e
0.12 0.16 0.20 0.24 0.28 0.214 0.216 0.218

Lattice spacing (nm)

Lattice spacing (nm)
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® Nb,Sn CICEAD SHIGER R MERIGE NS UIYHE LI=Y 2T ILIZHL
THhMEFEITEER
® SHIGERTIXEIIRE—OUMNE#L D

—_ -15 15—

o F ! JIAC |:|gm'nntsl Lo C!dC1 i I . . . ]

S 1500F e : Axial direction at RT

= F Jointyapr CICC2 L Teminal | [ CICC 1600-1700

_@ 1000EF . Magnetic field | | | - = — I min Nb3sn (211) )

S C / ‘ 110 T = 10 \ N\

— 800F | ] &= | /o i

) - ! o = | VA CICC 125-225 mm |

= 600F ] B o . /o N

= - i 5 5 @ 05f .

© 400k Residual strain of jacket T = I

g - N 2 [ — -

S 200F :

7] ] .

S:') oOE™. . . R R = 00+ .
-1000 0 1000 2000 :

Distance along the conductor length o214 0216 0218

from the field center (mm) Lattice spacing (nm)
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® 201138 IZIPARCHOEIZH VT ILEHRE
0 EXIZKYSHERIEEA
® HERIXKESNSOHVULCAN TEH.FE

—

— = : ‘ ( - .h;.r,_- o

" Takumi of J-PARC, Japan ' VULCAN of SNS, US
:':. - '! . o A8 | P | ’

S == L -

Sample Table

- ~

5
N

Courtesy of K. A
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® \b,Sn CICEERDFERERD D FERIFTHRE KESNSO TEEFE
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