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Table 1 Magnet Parameters

Magnet Type Quadrupole
Coil Type 910 turn racetrack coil
Magnet Aperture (m) 0.039
Magnet Length  (m) 0.74
Magnet Outer Diameter (m) 0.28
Magnet Weight (kg) 295
Magnet Inductance (H) 10.4
Maximum Current (A) 100

Peak Gradient @ 100 A (T/m) 54

Fig. 1 Conduction cooling test stand during construction: a) top
radiation shield, b) warm bore shield, ¢) vertical magnet support, d) Cu
lead below HTS, e) Cu/SC lead thermal anchor, f) PTCC stage 2 cold
head, g) pure Al and Cu conduction channels, h) pure Al clamps
around magnet yoke.

300 T T
- =¥ - Quadpole Coil Temp.
250 |: -B*@,‘ ~®— 5™ stage Cold Head Temp. |
- ; 9—;@‘7 -2~ Radiation Shield Temp.
X 200" e, —*—1* satge Cold Head Temp. |
9 . ..
= 4
© 150 [
e ¢
o
£ 100¢
'_
50 [
0 i ‘ i
0 50 100 150 200

Elapsed time (hours)
Fig.2 Cool down characteristics from 300 K to 4 K.
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Fig. 1Current lead unit prepared by twenty four YBCO tapes.
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Fig.3 Transport current at 77 K for the current lead.
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Fig. 1 The procedure of measurement.
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Table 2 Experimental results.
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Fig. 1 Schematic representation of OHP.
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Fig. 2 Design concept of a flat-plate OHP.
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Fig. 1 Schematic detail of the cryogenic experiment
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Fig. 2 Data of a cryogenic experiment for H, as working fluid

Table 1 Results of Experiments of the sheet-sheped
cryogenic OHP
) Effective
Worang QP g g _ o
fluid K) liquid (%) conductivity
(W/m*K)
H: 18 -24 23 - 60 ~850
Ne 26 — 32 23 - 53 ~2500
N3z 79 -84 22 -45 ~3500
SE3H
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2. K. NATSUME et al., Abstract of CSSJ] Conference, Vol. 85,
(2011), p. 152, 2P-p35

3. T. MITO et al., Abstract of CSSJ Conféerence, Vol. 86,
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A new stress control structure for high strength pancake coil wound with ReBCO conductors
—Proposal of new stress control structure—
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A new stress control structure for high strength pancake coil wound with ReBCO conductors
— Verification experiments—
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A new stress control structure for high strength pancake coil wound with REBCO conductors (3)
—Stress/strain analysis-
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A new stress control structure for high strength pancake coil wound with ReBCO conductors
—3-D Numerical Structural Analyses —
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Fig. 1 Schematic illustration of YBCO pancake coil

Fig. 2 Mesh structure

Table 1 YBCO pancake coil specifications

Upper/Lower plate (GFRP)

Inner/Outer diameter 207/270 mm
Center ring (GFRP)

Inner/Outer diameter 240/270 mm
Coil

Insulated wire width 10 mm

Inner/Outer diameter 219/240 mm

Table 2 Material properties

Material Young's modulus (GPa) | Poisson's ratio
GFRP (G10) 354 0.21
SUS304 (Screw) | 193 0.3

Fig. 4 Circumferential stress of screwed structure
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4. 30T~ DD fEAER Fig. 3. The profile of magnetic field at (left) 1.5T and (right) 3.0T.
3.0T ~DFEAZKIL T, 15T L EOARRAER CIE, ZavETL .

OBRGHER T AT T, TR, 3 v ~300my OE e

ZA DRI, DDA VBRI ke OB AN TBIE A BRSO A /s

LA 30T (L. oL LK oo Ly P CE A - AR | L D i,
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Five tesla class YBCO magnet cooled by single stage cryocooler
—Magnet fabrication and excitation test—
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1. [ZCHIZ

T 1A R S B TR IR T TN R B A
AT Do BEER A ~OEHPAHfFSTEY, £D—>
WV=TIEABZET BN, BUTO R FEESRA DR K
AERCRBEEIL 5 T THY, Zhas HERBM Ic k> Tan
T AR S CEREBLCEIUIRED O KiE7 2/ N LA AT REIC
725, AT, W EL R cE o BEE L —
TR O MREENEL 2D, # EaA L~ DAL A
RWDDT, D4y, BEERA DB 2K CEDF] A
HLb5,

i THEREEERM OV =T ISR TR THDHI L2 HE
FEG D728, ARG 5 T ORE AR BE NS A AT RE/ B
AT R, AR CIBEEM A OB B X
OVihi Bt R ws 42,

Fig.1 Overview of the 5 T class YBCO magnet

Table 1 Critical current and n—value of unit coils at 77K

2. A=whaqIILEES LU = .
Zfi;fﬁ%%E;%’%:ﬁiﬁé&;;ﬁiﬁji{iﬂ?:f/l'/l/%gztiﬁ{ik Unit coil #1 #2 #3 #4 #5 #6 #7 #8 #9 #10
L, BifE T 5Lt o Ciia a2, & sy ha /s [c @77 K, s.f. 28 29 32 3536 35323029 28
= AIIDHITIY, GRMIIZ AT T4 T )T 7Y n-value 1224262821 6 232714 27
L — R v 721, SuperPower #ED#A 4 VW TEY, 44 Impregnation Material* [P P P P C P C C P C
TN —F 10K 200 m EHL TN, IRIKER T % C: Cyanoacrylate resin, P: Paraffin wax
DOl ERABAE K2R LIORT, B, 2=y a1V Ol
SEWIE 0.1 uV/em TRBL7Z, RV n AR 97#1, #6, Table 2 Specifications of the YBCO magnet
#9 A ININT T4 EREATHT-aANTHY, GIRIBIET Outer dimensions of the | 155 mm X 155 mm X 103 mm
PACMMFAELT- 8135 212, B ER BRItk stacked coil
PR L CHBR A2V DTEOFEE T ELT, Total wire length 2 km
AT AB R T AER2IE, 10 D=y a A /L) fEE S, Inductance 1.78 H
HENTEE: GM HiIc k> TiThn g, HED Hiksm A Rating current 30 A
DT SF S — VR BRI NI T A AL S OREIE Lo Current density 130 A/mm?
TS, ZOID, %%ﬁ%n4;»;ﬁ§4ﬁx5y$%1ﬁu;§ﬁi Outer dimensions of the | 400 mm X 400 mm X 200 mm
TIX 20 mlilé;@&)f%b\&ﬁﬁ%;éfﬂbfb Vo T O magnet (except cryocooler unit)
FRER 21T Cryocooler Single stage GM cryocooler
3. I RBRER Current lead capacity 100 A
FOREERERICBVTHE, BIIEAT Yy TR Sh, A Center bore 018 mn
IR BRIZ A WVEBEN R L BN oTo b2 ATRERIE T &
L7z, 45 K TORMBEERERFE A 2 128”7, 10 BELz=A 5 == g
NWEBEER G2y hafVEEE Y F—ihs, a1 f 45 1=l 7
DR Y 5 TR, #6 B L 09 LB s | T ol
WIS EEIE 394U THY, =y ha LB TOIE n fi - 3i [ i
ﬁ‘%ﬁ%b(b VA, %%E’]L:Li 88 A E%H#GZ:J%/V*D@ﬁ E- 34— Magnetic S‘E
B 5.5 T AR LT, 88 A B 5 LH8 BLUH10 A LD $25 o flux density .3
BIENREELI 2Tl EEE T L, X 5 R 3%
YRR DR B 2 T DAL, AL 2TIE 2 mV S g
TRl 9 5&, 40K T6.0 T, 45 K T5.2T, 50K T4.4 T D 1 0
MG Lo T, - #8and#10
ATRFSEILE 1A EA O FE AR BB A= T THMELT, 0 o
0 20 40 60 B0 100 120
%%Kﬁ]ﬁ Current [A]
1. K. Mizuno, et al.: Abstracts of CSJ Conference, Vol. 85 Fig.2 I-V charactorisitics and magnetic flux density of the
(2011) p.104 stacked coil at 45 K.
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Fundamental study on HTS magnet aiming at high temperature operation above 50 K
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DAANE ORIV RERIEICL - THEL,
ST O E L TaA /L 2R OFE BRI 2 7T LTz
(3], ZDEE, HIFISEMEL TaAL ORFEE (IR EHE O —i%
HIHEIRE 7 D50%) L KAES (10 uV/m) IZOWTRHIEZR 5
Z T2 IBIT, aA LG EALOmm, FHI10 mmo HAERN

IZEBUT20 ppmPANDOIE—E LT BaA NV afiT LTz, 723,

ERLE BRI R T = BRI HEOL DO THY, FAJi)
R 7 ) — 7RI BB L TR0, SHIZ, A YRy
LRT =T HICHOWTE, B ORF 7 MG R E R
NTOEEEZ, ZORBERZ AR Uiz GEM72 /iR
PrF B SCiR412 2 8) . 1 (VL 7 ARE) L2 (A1)

i, ENTNBRE LAV ERERLTEY, A5 NTd

EEAEETIANVGRE OI8O DR RN 4 FE LT,

3. fERERE

31T, BATICE > TR B B OIR 2L
Zacd, FIXLALN RIS, 1B 55 K FRELL Eo &R
BT, Y SR~/ Ry MO RIS RS Bi RICIEL TE

RIZESTELIMZ LN TS, F2, R~ 2o MIBW T,

MR 2MEE 67 K D AMICHI L T\ a,

—J7, Bi 227 Xy MIOWTEL, YL IARTEREGTEIC
L CIRODEM F 22 5D, S5I, TR 55 K 2
FELLTF OIRFEFERNIC IV TIL, Bi &Y R THEVEDLSA
VWV R CRREEHRTRE T o T2,

BT, Y BT Ay MIOWTE T HMICBITHERE
TREFE D NT DX EHFH B ETHE, B 50~55 K
FREE O E RISV T B AL Y R CHLEMRM ENIREE
DIRNVFERBFLN TS,

AT I 1R Rl B D FEAMZ DWW TIE, #RED#ESA LY
RS H ISR 5,
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1. Y. Iwasa: 'Case studies in superconducting magnets
(second edition)’, Springer (2009).

2. T. Kiss: Physica C, Vol.392 (2003) pp. 1053-1062.

3. K. Higashikawa, PhD thesis (Kyoto University) (2007)
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Fig.1 Schematic diagram of solenoid—type magnet.

____[I D:ESS 55 mm

—-% 15 mm
312.8 mm
=Rl 171.7 mm

=

1

1

1

! Thickness

! (d': variable)
: ' Thickness

100 mm (2d': variable)

Fig.2 Schematic diagram of compound-type magnet.

® Solenoid coil ( Bi )
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Temperature 7 / K

Fig.3 Analysis results of necessary tape length for HTS
magnets that generates central magnetic field at 0.5 T.
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Comparison of measured AC losses in HTS Roebel cable
and those in stacks of coated conductors
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KOMEDA Takashi, AMEMIYA Naoyuki, NAKAMURA Taketsune (Kyoto University); JIANG Zhenan (IRL)
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RL77, Roebel 7 —7 )V Tl A TR AN BB L . $Rb A
Ko7 CIIERM 2 BINCER L &R U B A WmE
L7z, ZOR T, M —ARKHT=0 O K E A — AR D lig
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FRIRIC LS NI EL T 5, F72E. H. Brandtd
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A7 LIV AS > 7 D RITIRG /NEW, ST DD DR
HI, XU AL v 7 D2y | 3xQbT AR 7 DN
MO OB ERRIREATEOTHEA 1TES—FKL T
%, —J7. Roebelr —7 /L O RITZIE DI KA TR
RSB T REL RS> TEY, I<28¢p AH w7 L~ CRoebel
=T IVORNBID T NSIIIERIN DL DORBERIMZAL S5
LIp o TCNBHEE ZBILD, ZHUTRoebelr—7 )L DB A
LR THDHEE 2 BIND, FT-. Roebel i L IEHRAS
ORRITIRDRKE,

EV TR E T DERIB AN B R T — 7 %
U CIEIZHINUIZ 56 O@ER K LML ROfIThsd
ARLO L AFig. 3IRLIZ, ZOKTIL, Fig. 2&FIEEIC
AL ZITV, E. H. Brandt&M. Indenbom Db 18 J= D H
B R R U7, F72Roebel r—7 /L IT A TR A0.49D
LEDLK FOMYB LT IVITATTRNB0.5DL XD %K
R L TUWV5, Roebel 7 —7 )L E3x 28 h A& 7 DR I 1X
T LT,

3. F&H

Roebel 7 —7" /L &3x 28444 A% 7 DIV RE 72 L DB E
HRIFIL—E L7, BEEN L OB K IERoebel 7
— T IV MIIXQERAA AL o I AT IR TR EL Ao T,
Fo, MEOEBRITUTFE B L1,
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AC loss measurements in spread magnetic fields of HTS tapes
formed into a solenoidal coil by using poynting’ s vector method
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FECIE, 77 EICHL, ROICHNSAA O TR
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T =T DIy DRA LT L T RNV NERTEHI L
EHEND HIZDIZ, Fig. 1@ICKBRTRITIIC, o7
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YA NI—RDEYNEBINLTZ, 20X, Bv Ty ad
MATIA VAR T ABE R 2 TE T HEITERRL TD,
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Fig. 1(a) PICSEMRO A T8 03, HIE22H CTH
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ERIC A~ S M (ERL TR AR & ERIL R, 7%
HED OB R AR L TOD LA,
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WAL TF 2 T RIMAEER O T2aA NV BIRE R 0 22
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FHRYOMEREZ AL TWDZEEMEN DT, Tz, AMELERE
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The magnet for
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| _ 2
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2

Current

Current Sample coil

The magnet for axial component

(b)

Fig.1 (a) Magnetic fields in measuring area and arrays of both
potential leads and pick—up coils, (b) arrangement of a complex
copper magnet system to produce spread magnetic fields.
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Measurement of AC current distributions in multifilamentary HTS tapes by a pickup coil array

T A, AR K, KEP RS, I RS, JIBe DTSR, ARE SOR (BEVEES ) s AR MERR, MR @k ISTEC-SRL)

HIRAYAMA Tadashi,

IWASAKI Shota, MIZUNO Masahiro, KAWABATA Shuma, KAWAGOE Akifumi,

SUMIYOSHI Fumio (Kagoshima University); IZUMI Teruo, SHIOHARA Yuh (ISTEC-SRL)
E-mail: hirayama@eee.kagoshima—u.ac.jp

1. [XC®HIZ

ARFZE I, RIS L& HTS B N O E A
& ERIICRHl CEDMEILEE M T2 BINEL TS,
ARPEE TR, BNFAROE I T T aA VR EHR
MICEBEREO AT C, 3B 2% i {53 O35 5347 & I E
L, ZORE BN EE BT K BER O KRD D, ZNET
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VN, TR B O AR,

2. BSSAmAEREYY 7y TaA IV E

TATAINENC BT A 2385 5 mm g 10 2y E~ L5
TATAN HTS M OT7 4T A VB LSIE S 57
WX, By 77 v 7 a A VBB B O BEEfEZ T 51 5
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Fig. 1 Overview of pickup coil array
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Contactless measurement on angular dependent J, in GABCO coated conductor
by use of magnetic moment
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Fig. 1. Distributions of sheet current density, local critical current and equivalent width in a 2-mm-wide coated conductor.
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Fig. 2. Distribution of magnetic field in remanent state in a 5-mm-wide 10-filamentary coated conductor.
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