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Fig. 4 Tested result of regeneration characteristics of 20
kW class HTS-ISM at 77 K.

Fig. 1 Photograph of 20 kW class BSCCO rotor.
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Steady and Transient Characteristics of Heat Load in 20 kW Class HTS Induction/Synchronous
Motor System
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Fig. 1 Photograph of 20 kW class HTS rotor

Vacuum space Liquid nitrogen space

Magnetic seal . l

Driving sha{ —/ Temp. 1
7 Temp. 2

Temp. 3

Bearing — Temp. 4

Fig. 2 Schematic diagram of shaft sealing part in cryostat
for 20 kW class HTS-ISM
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Fig. 3 Experimental result of temparature change at no—load
condition in cryostat for 20 kW class HTS-ISM
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Proposal and Fundamental Characteristic Evaluation of HTS Stator Employing Ring Winding
Configuration
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HreT /b Fig. LIl D728 DE R AT — X DTt
FNEIRT, MEETIEFEIANVIIAT =27 ONE L
JAZ T2 B EHTE N TERY, T O IIR 7 I EE
2%, —F—RRIZEEEES S 10 Z—2 a0l 2 A THERR S L,
ARl 20 X—2ThD, WEOEFRIZ—F—IE 1 =2A/L 20
A blp o TUND,

3. a4 )L B ENF T

FREEAT =X BT DAV OFMEE M50 %
BRIC AN A AR BB R 2 E LT, =AU Bi R
HTS #44 (DI-BSCCO 1c200A) THERLL & 7 )L 0 Ar—2 3
WHIE 10 24— LTz, 7272 LB IS B CIdds i 2 B3
Befoe L CEBM ORAEBIEEZHEL TD,
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Table.1 Specifications of Models for analysis

Ring winding Concentrated winding
Stator OD 294mm 285mm
Stator ID 160.7mm
Rotor OD 160.0mm
Rotor ID 60mm
Gap 0.35mm
Length 100mm
Number of Coils 24 12
Turns / coil 10 20
Rotor bar 22

@& @
o =B

(b)Concentrated winding stator
Fig.1 Models for electromagnetic analysis
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Fig.2 F-F curves of HTS coils measured at 77K
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1. T. Nishimura, et al.: Abstracts of CS]J Conference, Vol. 91

(2015) p.19
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Electromagnetic Design and Characteristic Analysis of 50 kW Class Fully Superconducting
Induction/Synchronous Motor Aiming for Direct—drive Transportation Equipment Application
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T2 T IO WTELN T ML 7 R O RN #E R 2T,
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72 d91Z, 0.2 s DIV AEL, 0.3 sT2IT1X1600
NmIZE[EEL TS, 7285, ZOLED L7 EEE143.9 Nm/L
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HEE
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BARE RS AT A O— B E L TEESNIZH DO TH D,
SE
1. T. Nakamura, et al.: IEEE Transactions on Applied
Superconductivity, vol. 25, no. 3 (2015.06) 5202304.
2. M. Furuse, et al.: IEEE Transactions on Applied
Superconductivity, vol. 25, no. 3 (2015.06) 5200504.
3. M. Yoshikawa, et al.: Abstracts of CSSJ Conference, vol.
92 (2015) 3A-al0.
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Fig. 1 Electromagnetic model of 50 kW class fully
superconducting HTS-ISM

Table I Designed result of 50 kW class model HTS-ISM

Stator OD 318.0 mm
1D 176.0 mm
Rotor OD 174.8 mm
ID 50.0 mm
Gap length 0.6 mm
Core length 140.0 mm
Number of HTS coils 24
Turn number/coil 12
Number of rotor bars 22
1., n—value of 6000 A, 17
one rotor bar

2000 T T T .
1600 Nm

1500

1000

500

Output torque 7(Nm)

/=10 Hz (N= 300 rpm)

0.0 0.1 02 03 04 05
Time (s)

Fig. 2 Analysis result of temporal variation of
electromagnetic torque (7)
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Fabrication and Characteristic Evaluation of HTS Induction/Synchronous Motor using
RE-system Coated Conductor for Cryogen Circulation Pump
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1. T. Nakamura, et al.: Superconductor Science and

Technology, vol. 20, pp. 911-918 (2007).

Fig. 1 Photograph of Cu stator and rotor core
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Fig. 2 Calculated result of maximum synchronous power
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Fig. 4 Completed 5 kW class HTS-ISM
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Outline of the construction status and its related performance of the cryogen—free
25T superconducting magnet
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Summary of high—strength Nb,Sn Rutherford cable developments
for a Cryogen—Free 25T superconducting magnet
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Cu-Nb/Nb;Sn ##4 D Nb;Sn #B FEE R B 92 [ FEME B 1T

SRALA DMEOERES J0H R &L D03 8 IE 2R S ATl F R FD

IMAVERIZ XY | i S5 P COBBE R ES3gbn s
NTED, NbsSn AR ML (670°Cx96h) 4 D7 1t s 7 A 7
T—=TNDT Ty RUARTFENS, B2 HIET RO
I UHITZE e Z2FIINL | 81 L~ C DRSS BT L) R
LB LT, ZO#ITE g i3, BITERMAO Y — U —
AR, BHEE, AR R EHVTEL S
72, Fig2 lORTESIC, FH 74— Maj‘mxgw
HL7=FBUCB O T, 0.5%~ 1%DHE a1 EHUINC

T, R ERBRIC, ZE LT I O B3 fER ézmz[ ]
ZOFEENS . FBRLALTO L EEEZAWT, r—7
WD IFHEE TRITTE 5 &0 ) HEN G L,

4. 25T-CSM A Nb,Sn SH I+ —R7—T L D EEETATE

=T NDT Ty I AR NHRD IR UAIT TR £5,-+0.5%
ZEN$ 572012, FHREEL 0.8mm (2L T, BULFLRE
£ 500mm, Jh‘jﬂﬂﬂiﬂbf%@?“*#% %% 125mm, 3% 5 [ Bl
FET —D— B 250mm 28R LT, LB n 053RS
JHEAF % an.3 W d[4], FHajH T EORMCE >, A
7o bt 260MPa £ TOSHRIN ST FIZBWT, L 25m L, n
DI FhRD 2Tz, ZOFEFND, epp-0.5%D HATHF 7
DOHIUMA, 25T-CSM 1TV 7 +—R 7 —7 VO KBl 8RR
71 251MPa IR LA B THHZ LRSI,

5. F&H

Nb-rod 7£ Cu-Nb 58/bH NbySn ##44% =TV 7 4 —K
=TV OBRFITE I LT, 0 IRUHhT R L E+0.5%% Fl1
MFAZLizEy, R&W ETHRIESHLS 25T-CSM A Nb;Sn
BROERFFEZ R LT, 51k, 20X A T ORI
R&W {% NbsSn 2 A VOEMALEZER G L7012, HE
RAEEI RS TN 2 E I SRS,
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Cuy-hily
5

Fig.1 Nb-rod-method Cu-Nb/NbsSn strand and the
Rutherford Cable (6.45mm" x 1.53mm") for 25T-CSM

16 : ; . ; :
14 12T

12 fe,

1
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06§ 147

04H Single prototype-strand
02 H-= Extracted prototype-strand
from Rutherford Cable
0 I I I I 1 1

0 05 1 15 2 25 3 35
Possitive pre-bending strain pr+ (%)

c

Normalized critical current /
by / of Single prototype- strand (0 %, 12 T)

Fig.2 I. dependence of Prototype strand and the
extracted strand from the Rutherford cable on positive
pre-bending strain.
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Fig.3 Dependence of I, and n-value of Cu-Nb/Nb;Sn for
25T-CSM on axial tensile stress at 14.5T, 4.2K.
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Performance test of a 14T-LTS coil for a 25 T cryogen—free superconducting magnet

AR Gl WRER R, ML Rk GRAER) sAEFE B, LA BEf, R R (RS
OGURO Hidetoshi, AWAJI Satoshi, WATANABE Kazuo (Tohoku Univ.);
HANAI Satoshi, TSUCHIHASHI Takahiro, IOKA Shigeru (Toshiba)

E-mail: h—oguro@imr.tohoku.ac.jp

1. [ZC®HIZ

Forx DT N—T 13, WHRTRBIIG M B AT i
TeRGSE BRI~ 7 Ry MEBRRE L TN D, ZOHIT, 2015 4
3 AT 25T MR BHER GRS ~ 7 2y M25T-CSM) & SE i S H 7=
(1], 2D~ Ry X NbTi BTN NbySn FH 7 4—Rr—7 1
LRI EEEQTS) AL T 14 T, HiREEE
HTS)=ANZEANT 105 T #FAESEAHZLET, Bt 245 T
ERAESH LR Lo TS, LTS A /LT GM-JT 4R 2
BTHHEIL, 4.3 K BREETHHSNDGRG > T,

Nb,Sn FHF 7 +—R47—7 WAL TiE, HrLV Ve iR
¥MT®H5. Nb rod i CuNb i Nb,Sn B BAREL, ZD &
TREE A 2 T — 7 IV OERLET T o 72[2], 20 —T L
2RV TEBA R LT MU Z oA VA ERL | ARIR TR
iR COBBREAH A, BARAERDEONLTENSD
STWD, ZOFEERNE, 25T-CSM DO ERE LTS 2A/LTHRE
It BENELNDLZENFREND,

AEETIL, 25T-CSM D LTS A /L0 Hp@ &R Bk
BRlzoWTik~R3,

2. 25T-CSM A LTS a4 /L&

LTS =AU, NbTi & NbySn &b T 74+ —R 7 —7 V%
WTERLL 7=, P07 —7 b ERIE 16 REL, 2SuFx
7772 —3/NEL, NbySn T 83.1%& LT3,

Nb3Sn FH 74 —RA—T MZIFIER TR X7l R ) (G%
FHET 251 MPa)S o5 7-%, F#RIZ CuNb A Nb,Sn
(CuNb/Nb,Sn)##f 2ffi FI L TV %, CuNb/Nb,Sn #4113~ 7]
WS F373 300 MPa LA k72> B 28 K& i iR
T T&ED, 7Y 74 —K7r—7/11F 670°C x 96 h DE)
WLERAAT 721212, 0.5% OFaT T AT o7, 27—
7 VAT, React & Wind #7T Nb,Sn A /L O{ERLAT -
770 LTS A MR F &2 %L CThd,

LTS A /W TEfisEE 7T 854 A T, 300 mm O —/LRRT
(2 14 T Z23ESEDERFE->TND, L CM-JT Hal
2 B TITW, TOBHIBENL 4.3 KIZBWT8.4 W E7p5,
JRE IR 2 fE R D701, RE AR HEIRE & Ff7-8C
W5,

3. EEREER

1 IZHhREIRFOIBTE RN, M5, IR BIEOE 747K
I, BRI, BT v MEPTEE LR | TR
—NVHFETEANTHIEL, KED, 60 53 TERK THDH 854 A
B SR T= 2D, ZobE  IRE T RbE L2 oA
LTEK LR THY, BRISEIEANH R0 50 -T2, B
JEE, JIERIBRY 5 B ThotoZibdy, AA 7D /A
KNI R Z T2 o723, Brl DB ET AN T o708, K&E72[H
I 2o T, R E B RO BRI AT 267
MPa &7¢0 Nb,Sn (ZE o TIFFEFICRKREZRETH DD,
CuNb/Nb,Sn 77 4—R 7 —7 V& A\l ZOER S
THRBEIT BN e T, W OEIIR—V 1% Vil
FELTEY, HTS 2 L&/ U CTRBEL =BT, 14.0 T OFE
AR LT,

1 OFE BT BRI D ITET A D% OFE B THDHAN, I
VIO, N —= 0 TN KD = F R BB -
7o 2ORKIE, 7Y 74— K7 —7 v o Wi £ =R
(compaction rate)Z /NS LT-ZE T, FBAENENETLAD,

— 172 —

TRNF—D/NSW D TR Bh &R0 T IS FEAE LT T2
LEZ D, B, RO BGRERRF O A LV E I,
S DALY JAXNBNTZN, 28] B LARIZ R &L L
720 ZHUSEE, WIEIEIRED A, FLEREY KX Apa A ViR E E
SR RONT,

L EIZEY | CuNb/Nb,Sn FH 7 4—R 7 —7 L% W T,
SR BRI L 7= React & Wind ETERIL- 14
T-LTS A%, 25 T MmiEBRE <~/ Ry NHaA L EL T,
TR RE N H ROyt

1 5 -'""""""'""'I""""""""'"I"""""""""'I'_ 1000
- 10:_ Fea 1800 o
L_.a [ Current ' 600 g
= L ] >
- 1400 2
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1200
25T-CSM LTS coils ]

Temperature (K)
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O 40 80 12IO

Elapsed time (min)
Fig. 1 The transport current, field, temperatures and
voltages of the LTS magnet at the performance test for a 1
h ramp mode.
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Fabrication and testing of HTS coil wound with REBCO coated conductors
for a cryogen—free 25 T superconducting magnet
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MIYAZAKI Hiroshi, IWAI Sadanori, TOSAKA Taizo, TASAKI Kenji, HANAI Satoshi,
TAKIGAMI Hiroyuki, IOKA Shigeru (TOSHIBA); WATANABE Kazuo, AWAJI Satoshi,
OGURO Hidetoshi, TSUCHIYA Yuji (Tohoku Univ.); DAIBO Masanori, IIJIMA Yasuhiro (Fujikura)
E-mail: hiroshil7.miyazaki@toshiba.co.jp

1. [ZC®HIZ

RO Y A HTS 2A/L1 138 A @RS 11 T OGS %
FEAL, SMED LTS A0 HAETH 14 T LlAADEDD
LT ¢ 52 mm DFEIRZEMNT 25 T DG A B AESE D, Tablel
R T IANTY 5% HTS AT 56 e D o 7 VR r—3a
AN TERSITEY, 1 BEB XU 2 By GM 7 iliikz =
He T AfgER 7RIS TWREIS D, 25 T FAEROR K7 —7
J31% 387 MPa THY, B3t T AR EL T, FEks
RIUAEIE D 4 KD r—Fa )V EFEE LT 4 B oA L%
BIEL, 11T Oy I 7y 7RG Gl TRl ShE L7
FERACOWTHE T2, o, FEE Y R HTS 2A/L O HRER
B R b YCiE T 5,

2. 4 FEEBOA L - 51
%1‘%‘%&ﬁl‘l‘ﬁ‘/ff@f/‘/ﬁﬂ//\"/#»—ﬂ?:vr/lx 4 KeEFiE
L7zaA VEREL, (8 m AN ClERBRE Ehi L7, &
ST N, VT, Féo 25 mm O EFE T LR
W& =R IR CRED AT, ST A UR DA GM
WD 2 BelmHIAT—Y Jﬁfnb“(ﬂ%/v%/‘fﬂbto %

ST NN =X A VD E AN E S T RO

2 AL (#1412, #3-#D) DM EAE L2, 11 T3y
I7 T RIS Tl R 192 A BB LTZFRO V-IFE4 Fig. 1
W97, 192 A S@ER O KT —7 1% 391 MPa THY, FE
K TARE S NS 387 MPa LA E RS CHIE Al fE/R L%
TR LT,

3. Y & HTS a4 JLE{RRER

Fig.2 I[CRUEL 72 Y & HTS A VA&7 R~9, 56 feds o7 v
PR —%a )V E AT L AO MG AL, BRS8N
HIFFOBUHE TT 20N ES Il 7 a2 EfE L CREE LT,
Fo BTN —=Fa A )VIITEE 0.25 mm 0),—11‘@
FET NI A TARF URIE CHEE LT, 2V B RIS
AT — T 7’/b:$ﬁ%i’£i§b :4’»%%2[11,710
Fio A b, FICEEZYy 720, B EST
SOEEERELZ, Y & HTS :4’»%&7'742%5'%&:%&7%
AF LTS AV EBE LR IRIBIZ TR Z T L7,
B B4 Fig.3 17, dULBEE O EAE 10.5 T 12FY
95 131.3 A £C 1 B CHIBEL . ZORFOERNIMEIL 9.9 T
Thol, FTD%, 133 AL TEREEINL . AL ;%EIHE“
10.15T %i::%ﬁ}zuto 10.15 T ZAERFIZH A VEEIS
Y 0 IS B ARE CTHDHI LA R LT,

4. FE

AFEBaA M CEBCHEESND Y —7 N E THE
BHT LB ERE HTS oAV 2RYEL, BRI TR
AEBRAER L7, 133 A WERHIB VT, Ik 10.15 T OF
NI LT,

SHEE  ARWFIEO— IR B B4 GLEA, 25246032)
W& DM EZ T COET,

— 1713 —

Tablel. Specifications of HTS insert coil

Conductor width 5 mm
Conductor thickness 0.13 mm
Inner diameter 102 mm
Outer diameter 263 mm
Height 336 mm
Number of pancakes 56

Total number of turns 24360
Operating current 138 A
Maximum hoop stress 387 MPa
Field contribution 11T

1.0

OUpper coil (#1-#2)
0.5 OLower coil (#3-#4)

\
o
5

Voltage (mV)
o
=)

!
=
o

o

100 200
Current (A)

Fig.1 V~/characteristics of four stacked pancake coils in an
11 T background magnetic field

High-purity
External < aluminum plate

electrodes

Fig.2 Photograph oleTS insert coil

800 - Voltage - 140
Current
600 - e - 120
—~ 400 A
T 200 g
= -8 =
g’o 0 s I T S
ks - 60 £
£ -200 3
> 400 - - 40
- 20

-600 -
-800 - \ -0
0 2000 4000 6000 8000 10000
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Fig.3 Temporal variations of 1Vand /in the single operation
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Performance test of 25T cryogen—free superconducting magnet (Combination test)
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1. [ZC®HIZ

WAL RICRESNE 25 T EmAB#EERE~Z 2ok (25
T-CSM)1Z, 14 T O&JEREBIEELTS)=ZA/LORNMANZ, 11
T OEHRAMSEHTS) A /L AL A5 0 T 52 mm O = iRAR
TN 25 TORSERAETD [1], HTS 2A/UE, 797785
#iiA>~% REBa,Cu;0, (RE123)7—7ZHMLTW5, ZhE
'CL:, LTS, REI23 A /L ZNFH, 14T &£ 10.5 T £TOHAM

WEICKIILIZ[2, 3], ZOHMBEOR RAMEX, ARE

TlL, MAEDEBEOT ANMERIZHOWTHET 5,

2. 5TENEBIZETT b
25T-CSM D ERERiIEL, LTS 23854 AT 14 T%, DN
JETTHTS 3 144 A TS5 TEI AL T, h—H/L255T &7
HRETTHD, PRERIKIE, aANVDONRTURELE T/ T
*ﬁﬂjfi’ﬁ:fb\, {%u%ﬁr— ;J:OTI‘Z\/I/'B? %Euﬂjﬂé D+&
725> TCWA, FEIZ HTS A /LTl hotspot [ZEARER DY RS
MBHDHDT, HaAVDy = FRNFEAELTH, HTS 2A0Z
FHEINAEWH, 20 K QA EIREB X /2R GE78oT
WD, =7 3w N, 2015 4F 3 BIZHIL KR eitapiis
S—REIZ R ES N (Fig. 1), BEA TN~ 32y Th
0, BOMRBIZa T Lot —, SR E OfEREER R E S
W, XTI INERAR—ATHD, 7 Fy T ANET
BIZIE, v 7 Ry NEVICERAL G AR ET D TEL/e->T
W5,

3. RE123aM/LEDMAHEHEHERIER

Fig. 2 [ZHAH DO @EM LR T, &Y LTS 2A L%
14 T ETHBELI=1%, HTS AV O bz BAk L 7=, HTS @
WEERIL, BRI ERSET, LTS AV R
LTS, HTS 2A/VIIZIRE EF 23625703, LTS JilsGHE T H21Z
VW, IREEAY L, HTS @B TH LTS I1HEIF 43 K TLE
L7z, —5 T, HTS OIRE Tk _otof?%fz W EAL,
HRTEDT 124 A T 6.6 K IZiELTZ, HTS 2A /v EaA e
TaAOETHL T AEEL, Eitfs R, KEpA
PRAD JARNFEAEUT=D, R— VRN o7, A
IAYIARXDRESIT, KT A0 mV 22D H-T-,
CDANRAY JARNL, — BRERUT e LU T Tl kL2
Lo, BT _J:éifﬂe/@ﬁ7/772ck SOS NI+

Fig.1 25T-CSM installed at the HFLSM annex
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S. Awaji et al., IEEE Trans. Appl. Supercond. 24 (2014)
4302005(4pp).

H. Oguro et al., Abstracts of CSSJ Conference, Vol. 92
(2015) to be published as 3A-p03.

H. Miyazaki et al., Abstracts of CSSJ Conference, Vol. 92
(2015) to be published as 3A-p04.
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Fig.2 Combination test results of the 25T-CSM
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Manufacturing of an 11T BSCCO Insert coil for a cryogen—free 25T superconducting magnet
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1. [ZC®HIZ

WAL KR4 B AT EHIFZE AT DA I 25T # R~ 27 %
MELATF 25T-CSM)V, B RE A L — b A )L SRR
BNV E DL LTI, 25T @ﬁ#ﬁ@zﬁ%
FAESHDID DALV THD, EFEOFKOFZITENT,
BB o iR BSCCO #p# A WA Z & T 25T-CSM A
VY —haA ANV DOEGF N A RETCHDHI AR LTZA[1],
25T-CSM H &L T ReBCO ## & W - @B s A 24
—hIaA L DI, EFRE BSCCO b & iz 3—h
A )VOEWELFT T, 22 TlE, EiRE BSCCO #ipt% A
WCHRYEL 25T-CSM i 11T-Bi 5% HTS A /LD T
WET 5,

2. BizEEK

11T-Bi 52 HTS aA /AL @TRE BSCCO #bf
(DI-BSCCO™ Type HT-NX ) D F5E (HARfEE T
i) 22 112779, Table LIZ R EH B AR E XA FR FH
0.32mm (2% L, £ b O Btz CFYE S
0.30mm) LIS RITHARE B OEENELTZ,

Table 1 Conductor parameters and performance of the 11T
BSCCO insert coil for 25T-CSM

Specifications Measurements

Conductor width (mm) 4.5+0.3 4.4-4.6
Conductor thickness (mm) 0.32+0.04 0.28-0.34
Critical current (A@77K) >185 185-200
n-value — 16-18
Degradation ratio of critical

current after 400MPa tension >95 % >98.5 %
impressed at 77K

3. 11T-Bi ZHTS a4 JL
11T-Bi & HTS oA VAR5 38 X 7 L/ r—Fa
AV OUR A EE W AR A S (I-V Rp) & Fig. 11T~ 7,

1.E-06

1.E-07

1.E-08

Coil Voltage (V/em)

1.E-09

1.E-10

100

Coil current I(A)

Fig. 1 1=V property of BSCCO double pancake coils of an
11T BSCCO insert coil for 25T-CSM
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Fig. LI R T IANCH TN —Fa (LR TG R
FEFHI T0A, nfilif 15 ERME DR~ 74 7 v r—Fad
WINEBITZ, X TN =X, AR TR D
720 AMRIERECTERR AT T2, — 07, IR LI=dIcHE
FEEE RS D EO L 7r T8 B F N T TR
10%%< e nTzy ZDOX T N r—F 7% 38 KRB L CH ik
L7z 11T-Bi 5% HTS aA VD354 —H% Table 2 (TR,
Fio, ANV OIBIET EE Fig.2 |TRT,

Table 2 Coil parameters of the 11T BSCCO insert coil
11T BSCCO insert coil

Superconductor DI-BSSCO Type HT-NX
Conductor size (mm) 4.5%0.30
Inner radius (mm) 48.0
Outer radius (mm) 139.3
Coil height (mm) 390.3
Number of turns 19525
Ampere turn (MA) 3.96
Operating current (A) 203
Current density of conductor (MA/m?) 150
Current density of coil (MA/m?) 112
Magnetic field contribution (T) 11.5
Maximum field (T) 25.6
Operating temperature (K) 10
Load factor (%) 89
Hoop stress (MPa) 323
Compressive stress (MPa) 32

Fig. 2 Photograph of the 11T BSCCO insert coil
(Left: just after stack, Right: after insulation)

4. FED

LLEZRUZ851Z, 25T-CSM ] 11T-Bi & HTS =A/L 0
BUED5E T Uiz, Ao vz AV BiR B a1 L Ofl
BEEERRIL 11 HICEETETHD,

SE XK
1. S. Hanai, et al.: Abstracts of CSS] Conference, Vol.
90(2014) p.107
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Conditions for Quench Protection of REBCO coils

P KHE, AR ER, AL L, s B (ERRS) E A BEGEET)
NAKAYAMA Daiki, TSUKAMOTO Osami, ARIYAMA Takahiro, TAKAO Tomoaki (Sophia University);
TAKAGI Tomohiro (Furukawa Electric Co., Ltd)

E-mail: daiki.3518@sophia.ac.jp

1. [ZL®HIZ HEOBLNGERIEE 100 pm ([ZECUIZIZH 2@ E B
SMES RC[Es D RAVBASBERAR IS S D HTS 2o VLT AR BNE ST,

JNZBWTTERMICHES N HTS SN Hvwsins, 60—

B EDEVHTS A /UTIB N T, 72 FRF#EDIER IC [ eDumeed ke

(EBIL 72\ A LI IS A AN BT BIERIE D BB, A < sone

BFJE IR/ NI REBCO aA V2 /ERIL | b D7 kA w1 2l . .

BEL T RHET, BEER, 7o T % O@EEENR Eo .

BRI ESE DBIRE T, A NVKRIA TR E DI A 40 Z 00"

um, 100 pm O 2 fEFHA A, S8 DR DY = F R R g

~OEBERFLI, £ w0 ‘ :

2. RERAE ‘:;’
%%ﬁ(ﬂilﬁ]?ﬁ 12 cm, 35 57‘—‘/@:14/1/%%1/\7}:0 {iﬁﬁt’ 0 QuenchDetectingVoltage Ve (mV) 0

7R 1308 4 mm, JEX 95 pm BL N 155 um THB, BIC
FEALIZE—ZZI0EM O—F2 B 7 = F 2L, 7
TUF R, S OVEEBEBRERES - TEESE, Z0

Fig. 1. Hot-spot temperature 7,, vs. quench detection
threshold 17,

[H10e— 2 B O R OILEE O A& PR TR HH L Saoaf e[\
kLT, IAVOMEEREEEL 50 K THD, 7o Fhaiddt =
BT aA MR AETHEENOHEET 2 v L ? 1002
UTARBU B V, =4 —L, ZOMEMAEIE V, & S400 3
LI LB A LICIVIT T, BIRBEIBE TO/MM O g g
B L DR KT (e—Z B OB OWLE: 7,987 = g £
FRIEORBM OB [, BEK « BLOVTFRIE g"‘”‘ 200
JE V, OBIRIC W TR L, S
o
3. EEAER. B 0 10 2
. 1 \CaA /B OB DRI 40 pm DEAITONT, , Time (5) .
s F OB VW& T, e OBIRE T, ZOLX [=100 A, Fig. 2. Example of qu.ench event of the test coil Wound of
=24, 65t . 1LY =65 DEA. V0.5 mV s YBCO tape with 40 ym Cu layer when coil was
JREE DY T F R EFTST2E LT 7402 530 K 282 T2 damaged ——
ARG E T | TR O@ B L TRV BT Te—4 LKk
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Element technologies for NMR/MRI development using HTS magnet (1)
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Fig. 1 Epoxy impregnated coils winded by original
non—split wire and 6—core split wire.

Fig. 2 Single—turn coil winded by 6—core split wire
for /~V measurement under hoop stress.
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The Method to Diagnose Local Abnormalities Generated in Windings of

High Temperature Superconducting Transformer During Load Changing
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Fig. 1 Experimental set up
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Table 1 Specifications of the DI-BSCCO coil

Current 300A
Coil shape Circular double pancake
Coil ID 89mm
Coil OD 214mm
Number of stacked coil 4
Total turns 2000turns (500turns X 4)
Maximum perpendicular field [4.1T
Maximum parallel field 6.8T
Flange

Current lead

Fig.1 DI-BSCCO coil
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PC mode operation as passive protection method for HTS coil (1)
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Fig. 1 Coil protection mechanism in an HTS coil being
operated in persistent-current mode.
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PC mode operation as passive protection method for HTS coil (2)
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Fig. 1 Schematic diagram of test circuit

Table 1 Specification of two single pancake coils

Coil No. #A #B
Tape width (mm) 4 4
Tape thickness (mm) 0.1 0.1
108~ 104~
Tape 7, (77 K, s.f.) (A) 121 119
Tape length (m) 138 138
Inner diameter (mm) 200 200
Outer diameter (mm) 259.5  259.7
Number of turns 190 190
Inductance (mH) 14.6 14.6
Coil [, (A) at 77 K 41 48
n-value at 77 K 27 23

Fig. 2 Photorh of the test coil
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Fig. 3 Test results of passive protection circuit
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An impregnated REBCO coil reinforced by a stainless steel case
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Fig. 1 Schematic of new concept magnet

Table 1 Specification of four single pancake racetrack coils

Coil No. #1 #2 #3 #4
Tape width (mm) 4 4 4 4

Tape thickness (mm) 0.1 0.1 0.1 0.1

98~ 101~

Tape [, (77 K, s.f.) (A) 101 116 102 134
Tape length (m) 244 244 244 244
Inner diameter (mm) 200 200 200 200
Outer diameter (mm) 258 258 257 258
Straight length (mm) 280 280 280 280
Number of turns 190 190 190 190
Coil £, (A) at 77 K 46 44 45 42
n—value at 77 K 27 30 28 26

Fig. 2 Four stacked racetrack coil
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Fig. 3 V=/ characteristics of four stacked racetrack coils
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