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Relationship between aspect ratio of superconducting area’s cross section
and its effect on shielding current characteristics in Gd—system HTS coil
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Fig.1 Three dimensional FEM model for analyzing shielding
current of GdBCO small sized coil (turn number: 15)

Fig. 2 Example of analysis result of shielding current
distribution for a GABCO superconducting layer
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Fig. 3 Influence of magnetic field distributions of
GdBCO pancake coils for different thickness of the
tapes, i.e., 160 um and 16 pum.
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Influence of Nonuniformity of Superconductivity Characteristics
in REBCO tapes on Screening Field
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Fig. 1 Schematic diagram of 10-T class small-size model magnet.
Table 1 Specifications of 10-T class small-size model magnet
Coill Coil2 Coil3 Coil4
Inner radius[mm] 143.77 159.54 100.00 100.00
Outer radius [mm] 176.89 31026  406.24  219.52
height [mm] 48.0 96.0 12.0 72.0
Turns / Single pancake 69 314 638 249
Number of single pancakes 8 16 2 12
Transport current [A] 288 288 288 288
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Fig. 2 Longitudinal distributions of /. in the tape winding the
double pancake coil with lowest /; in each of Coil 1-4.
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Fig. 4 Three—dimensional-shape coil.

SE Rk

1. Y. Ichiki, et al.: Physica C 412-414 2 (2004) 1050-1020

2. M. Nii, et al.: Supercond. Sci. Technol. 25 (2012) 095011

3. Y. Sogabe, et al.: Abstracts of CSSJ Conference, Vol. 89
(2014) p. 5

— 102 — H90m  20144F BEAK AR 127 - WAEY R



2A-a04

W A o it R T

CuNb/NbySn SH T+ —K4o—J L DBEHEICE 2 BB FEDHE
Influence of bending diameter on transport properties of CuNb/Nb,Sn Rutherford cable

AR BERR, KA HHh, BB R, BE FokfE ORAER) ; =4F HEZ, Chaud Xavier(LNCMI, CNRS);
AR SR K M () AR Bk, PR ZZRNGETEE ) AEHE B (R
OGURO Hidetoshi, OMURA Takuya, AWAJI Satoshi, WATANABE Kazuo (Tohoku Univ.); MIYOSHI Yasuyuki,
CHAUD Xavier (LNCMI, CNRS); NIMORI Shigeki, SHIMIZU Tadashi (NIMS); SUGIMOTO Masahiro,
TSUBOUCHI Hirokazu (Furukawa Electric); HANAI Satoshi (Toshiba)
E-mail: h—oguro@imr.tohoku.ac.jp

1. [XC&HIZ

Fex O —T T, WHIEE BB R D701
FL NbaSn B4 e N, 77 4 —R 7 —7 VAR L T&T-,
ZOFEF. Nb rod % CuNb #fiF# Nb,Sn ##64(CuNb/Nb,Sn),
S O CuNb/Nb,Sn 7H 7 4 —Rr—T7 LV ORRAREIT, Zhb
DIFRREL T OB R R OV VB R R E A FE O 2 8%
WAEL T, 2], 8512, CuNb/NbSn 974 —RKr—7
UM, BUEEER T D 25 T EHHEBLEE~ S xub
(25T-CSMICTHE T RE T DA, I8 =1 /L D 5iRES 1 i
Ee MU B PAR

25T-CSM T, NbySn FH 74— Rz /L2 Jeif 1 LR
ZF|H LTz React & Wind IETIERIL CB, ZDEE | BEf
NTYPT p— R —T VBT, SR O B AN ETN
SHTLEIN, LA E L baf VR HLL$DHILT, =
ANATENTZ BRI O 085 A LW IO ISR L
TW5, 5% O~ 7 2y MR3EIZEB VT, React & Wind 1£T=
ANAERIAATIBE . TAAB T BTN B0 i1 O
PTHEEZETHERTEDNEMDIENL, A VERFHIEBT
HESEL CHEBERANTA—F LD, RIFJE TIX,
CuNb/Nb,Sn 7Y 7 4 —Rr—T N A BEROREE Z R
NEE | ZOLEOBE R IRBS TR LR A
W95,
2. BBAE

FBlA /L E LT Nb rod ¥ CuNb #ifi# Nb,Sn 747 4—
Ror—TNVERHWie 1 g 3.5 X—2 DX TN r—Fad
NWEARRLU 7=, W7 4 —R7r—7 V1%, $150 mm OEVILELR
EAZTC 670°C X 96 h OEVILHRZ 72, BULERZIIE, 7
— T NDT Ty NI ARG RN IE S M OFEHT LR % | ¢65
mm O —V— 28T ZETI T o7, ZE G110 mmGHif
HE O A 0.2%) K O70 mmCEEE T O3 A 0.6%) 705K
NAANVEZEATO, TRF TV THIRL,

HERFRIL LNCMI(Grenoble)® 17T /Kt~ F MNaff H
LR 18 T ETORG T TEREIT o7, ZOEE, $170
KO HBEIR HN Y T AT A% M e T, IREEE 2 T
K500 AETOME R TR EIR)REE I 7=, Fz,
NIMS @ 14T K ORI E~ 7 2y A LT iR~
LHPC TR KR 14 T, 2000 A LU CEERBRAZTT-T-,

3. EEBR#ER

LI, RG22 C LANE LS RERT, LD
B, 0.1 pV/cm OFEFILYETIFML-, FEFREL T, 6 Ko
512 K ECOMESEFPT, 18 T L FOfSHEH T [ OFFflh
MTEIZ, 250 A ZH 2 HHFIPATIE, BEIOIRE EFAN K
L EHld A ENH LRSI, ZORDE, SN 0.2%
WOREH T 2 B2 723 AV D [ AN OZENS 0D, i, Wi,
ENZEL CHOZOBANIE DB EN DT,

ZNEDIAANMTKIL T, 4.2 K TO [ ORESHEITFIEZE
FEL7=6E B2 2 (R, 0.2%0 et AL 13, 14 T2k
WT 2 BIORN—=2 7 LB BENDT T F ORI [ITEIFEL
77 ZHUL, ZOIANEDN 110 mm ERE WD | KRERERE
J1G8) 150 MPa)BEIINS iz iz Bbins, L1 0.01
uV/cm OFEFIEMETIML 7=, 0.2%F0F HF = AL Clik L 23

— 103 —

1641 A &72Y | n fEI 33 L@V MEZHRF> Tz, nfEET /LT

FoT1 pV/em OFBFIEAETD 0.2%p T 2ALD [ %

RAEL DL 1870 A 720 TR [ 73 116 A D= (3], H1k

DN L9353 Do T2, 0.6% U IR T A 1% 0. 2% i 1

AN LR 25%FREAR FL QDI EN o7,

HiEF

AHFTRIR e A B g AICE DB A= T EL

7

BE X

1. H. Oguro, et al.: Abstracts of CS] Conference, Vol. 88
(2013) p.9

2. H. Oguro, et al.: Abstracts of CSJ Conference, Vol. 89
(2014) p.140

3. H. Oguro, et al.: IEEE Trans. Appl. Supercond., Vol 24,
(2014) 8401004

400 L L L B B LN BN BN BN BRI I L
CuNb/Nb3Sn Rutherford coil
Closed symbol : 0.2% pure bending coil
Open symbol : 0.6% pure bending coil
300

200

Critical current {A)

100
T R
AN K‘T 10.1?(‘I
8 10 12 14 16 18
Magnetic field (T)

Fig. 1 Critical current as a function of magnetic field for
the CuNb/Nb,Sn Rutherford coil at various temperature.
The closed and open symbols show the results of 0.2% and
0.6% pure bending coil, respectively.
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Fig. 2 Critical current as a function of magnetic field for
the CuNb/Nb,Sn Rutherford coil at 4.2 K.
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Fig. 1 Classification of the quench protection for the REBCO coils as a
function of the current density and the active/passive mechanisms.

Table 1 Specifications of the LTS magnet and the cryostat for
the shutdown and the burn-in tests of the sample coils.
LTS magnet cryostat

Maximum magnetic field (T) 5 N/A
Maximum current (A) 187 500
Temperature range (K) 35-4 4.2 -50
Period of shutdown test (h) 6 N/A

Dump resistor / Current source

HTS
current lead
Insert Outsert

REBCO coil NbTi magnet

Fig. 2 Picture of and schematic drawing of the shutdown test
setup with the cryogen-free superconducting magnet
(8T-CSM) and the cryo-cooler for the sample coil.
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Fig. 3 Current-voltage hysteresis loop during the shutdown test
with the different dump resistor.
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Fig. 1 Current vs. Voltage property of each coil in 18 T at
20 K.
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Development of REBCO insert coil for a cryogen—free 25 T superconducting magnet
—Test results of stacked pancake coils—
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1. [ZC®HIZ Tablel. Specifications of single pancake coils

WD REBCO =t A/LILEHS 140 A JBAEREIC 11.5 T Ofk Parameter #1, #3, #5 #2, #4, #6
BaAEL, LTS aAUBNEAETLS 14 T ElAGHEDLIE Stabilizer Electroplated copper  Electroplated copper
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{bZB< T8, BEREESRS — 2 THEIT L NERFIL Tape thickness 0.12 mm 0.17 mm
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RIS RN TG 5, Turns 208 160

Tape length 87 m 68 m
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Fig.2 V-I characteristics of six stacked pancake coils at 77 K
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Insert coil design for a cryogen—free 25T superconducting magnet
by high strength BSCCO conductor
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Table 1 Coil parameter of HTS insert coil for 25T-CSM

Coil Bi coil ReBCO coil
Superconductor Bi2223 ReBCO
Wire dimension without insulation (mm) 4.5%0.32 5x0.13
Inner radius (mm) 48 51
Outer radius (mm) 139.3 138.0
Coil height (mm) 391.4 408.0
Number of turns 17784 29580
Ampere turn (MA) 3.98 4.14
Operating current (A) 224 140
Current density of conductor (MA/m?) 156 215
Current density of coil (MA/m?) 112 117
Magnetic field contribution (T) 11.5 11.5
Maximum field (T) 25.6 25.7
Operating temperature (K) 10 10
Load factor (%) 89 77
Hoop stress (MPa) 330 455
Compressive stress (MPa) 32 35
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Fig. 1 Ic—B-T property of BSCCO conductor and
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