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Fig.1 When bulk Y-Ba-Cu-O superconductors with and without
Fe-Mn-Si ring were cooled rapidly from 400 °C to -196 °C, the
sample without the ring was destroyed. In contrast, such cracks
were not introduced in the sample reinforced with the ring.
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Fig.2 Trapped magnetic field distribution for single Y-Ba-Cu-O
bulk and that for four stacked bulk plates assembled in a shape
memory alloy ring.

SE

1. T. Okudera, et al.: Physica C, Vol. 392-396 (2003) p.628
2.'Y. Shimpo, et al.: Physica C, Vol. 470 (2010) p.1170

£5891nl

20144F PERF IR T - WERER



1B-a02

Y &SNV 2 (1)

IS IRZ RIS E-EHE/ ILRBEHIZE T HAEREATR

The magnetic flux penetration studies in multiple pulse magnetization
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Fig.1 Illustration of experimental setup
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Preferential Magnetic flux Invasion to YBCO Bulk Magnet Grown from Two Seed Crystals
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3. EERER
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Gd-Ba-Cu-0 7/L7 DAV (G ) 2) OS2 K LT
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7230 V7RI MgB, 7NV D35 LA TR OB A
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FEECTH UL IHTE B, DR _EIC272 B35 EHE
BT 5, ETIE Il —ar O RE I TR S
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Table 1 Conditions of pulsed field magnetization.

Pattern No. stage No. 75 B,
1% stage B,,=5.98 T
Pattern 1 .
2" stage B,,=1.718 T
1" stage 20K B.,=5.99 T
Pattern 2 B =141 T
2nd stage ex2
B,.=180T
2 T T T T T 1
[ T =20K —©—MgB, ring B, =1.78 T
[ ——B, =598 T
1.5 R |58 1781
[ ly MgB
= 1 omy 9%, g 2 stage B |
.
Q

X (mm)
Fig. 1 Cross—section of the trapped field profiles for Pattern 1 and
for only MgB, ring, which were plotted along the line of Y=0 mm.
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Fig. 2 Enlarged cross—section of the trapped field profiles for
Pattern 2, which were plotted along the line of Y=0 mm.
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Feasibility study fora SMES system for an upgrade of the J-PARC main ring magnet power supply
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YBCO #ADFAEIE, 20K, 10T T2500A, S0K, 10T T
1000A 1555 60 E48E L CThigta{T-o 72,

TV > TERA 1 K OEIIEETT S 3.2 MI OERL
T A 3, K2 107 KD IZMER 1.0m, 51X 0.2

Diode rectifier

GﬂS—E

I, DC chopper 1

DC chopper 2 I,

LML
SMES coil JK& * Jﬁ} $ MR magnet

Fig. 1 Schematic diagram of the power supply system for a
main ring (MR) magnet using SMES.
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\
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30 mm
m
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40 mm

Fig. 2 Schematic illustration of the SMES coils for the
J-PARC MR magnets. Although the illustration indicates the
6 sets of the helical winding case, based on the design value,
the SMES coil is composed of 5 sets of the helical windings.

m R ORI L 9 TR L 70D, A VBN, ~
U IIVES 6 #— X5HAX220 H#— 720, 1 HHD~
U I VERORSI3H 1 km T D, 2kA D= A )VE(RE

20K TIE7T—7 #4422 BFEEEA, S0K Tid3 #kieg

HRLEZ UL, MER B 10 km 720 L 15 km &
725, BV TIVEREL D 100 um JEDO/ AT v A TR
AT DIETNE, 2 KEEER T 160 MPa, 3 HcfifEE(A T
107 MPa & RFEL B, oA /U344 58RI YBCO
B BEEROBRIE ) CHFFCE Db EWFCTE D, £
77, FVU T ERAT 6 #1570 SMES A LA T —»
FRCERE L7354, 10mX 10 m O TRET5 Z &1
ARETHD HD L b b,

4. BHYIC

AMFFE LR — N T e & O A >
T, BEET LB O L LTT
DIVE Uiz, BB E SRRSO
B L R ET,
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Trans. Appl. Supercond., vol. 23, no. 3, 5700904 (2013).
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Development of 22 kV/12 kA—class large—current HTS Cables (1) —design study—
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Fig.1 Structure of large-current HTS cables.

3. FxEtHREt

RFEMERFTORE RN, 7 —7 VB LIE 10W/m/ph @
50Hz % HAREEL CREMRFIAEITo TV D, IKaAMEA S
MU CHEES —/VRERTRWEO i —7 v Ol
W OR BRI 20 ERDHD, TRRMFEELT, (A)
BEEEO Io KT R OZSHHE KM, (B)§HT —/L RO
BIRRICFEAE | (CO)WEVE DIMETRR AR AER T bD,
(A) HBEEED Ic f Ok

FHEERR 350mm (ZISUT DRSS S AR fRAT DR T L
\CEIINE N AT E RS XK 10mT THY, 9 13%D [T
2 Ic IR TEEBETHIVLENDD, Fio, AATIVEXLT
P BNZEIMES NS TE B LD IR R O ) E
22549 0.5W/m/ph DR FE AR THRIND,
(B) $iL — /LRl Rk

BERDBEE Y — LRI C AT 5L TER
BILEIT M OEMDPFHEINDN, K7y —T VO —
NRICHEEERZ T ERERBRDBAET D0, FasE
Hed 5,

30mm 8, 0.lmm EDORT — 7 %X vy 7 HBE LI —A
DA FEM fENT LIRS R, 49 SW/m/ph B FEA LT,
T—7HNTRETHB/EFRDBRER THD, 20720,
4mm 1g, 0.2mm [EDOFEI 2 A ATV EE LT r—ADHE
S AT L7256 B350 0.1W/m/ph TdhY | 8 24M 120 B3 Kk
EVAEE B LI,

(C) WiEhE oits i

WrEVE CRAETDHIMEB O L | MAATT IR DNE IR
A9 51 %% FEM fifr L=, SUS N O F#%)£40F 108mm,
JEX 0.8mm TH5, r—7 a7 tNEDRLE/ STA—ZL
U THR AR LIRS A 212, TR o — %X 3 12
RT, ZRIEE ZIRT TR ERBA MRS LT, A
FBIFIZITH) SW/m/ph DIBRINFEAET D, KEREER TS
723 FHBENE O B (LR FTS L OVERLY — VR O3 Bt
BT HO TN, 228, 3mm B E ORI IEIC K&
Bh RIS EHETESNS,

Loss (W/m/ph)

o B N W & O O N

eccentricity:0mm  eccentricity:3mm | eccentricity:0mm  eccentricity: 3mm
Single-phase loading Three-phase loading

=2D m3D

Fig.2 Calculated eddy current loss of inner SUS pipe.
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Fig.3 Calculated eddy current (3D, eccentricity: Omm).
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st AR, IWE FA, B OB (BB s mE T, K% R, FHOER, &% R Gr—r 1)
ARAI Yuuki, YAMASHITA Tomohisa, NAGASHIMA Ken (RTRD);
TAKATA Hiroshi, OSAWA Yoshio, NISHIDA Shinji, TAKANO Yoshihisa (EKK)
E-mail: arai.yuki.77@rtri.or.jp

1. [XC®HIZ

FOBEFRIFCIL, NEDO B2 d, 7ry =/ Mtlhe
LHIZ, 2012 AFE XD R LZ ELHOBEE T TARA— L
HEEE AL T D, RN A Fig 11ZR T, #oeA
— X DT TARA—/L (B H) % 3000-6000 min' CA[HEX
HHIET, 100 kWh BOZEREE MW O 1% BIEL
LTW5, 7IAHRA— L DATANMGEIL RE ZBEE (/L
L RE RHEEE VIR ENA T B EER K TR
ik FF D, 7 TARA— O BAR KIS OB BB AL~
DWEAD T8, ZNHITEZEZEMIZGR ESIND,

ZAVETIZ, Bi REEE AL E RE RBEE LIIRIC
FOIEREAR S R - RN AT REZR 2 A MR L Q0 B[2], — 7,
BLIEZE MDD T RIVX —F25 DT DRER DR T 7V
T A WTE VAR EEE E 21T, KU - & [ml s b ) IR
Tholz, TI T, EH LI AREZE L — L DOBR AT
VY, [ELFE 100 mm OB EZEEf 11 &, 6000 min' A 2D il
[FHARRECO RV REN M N CEHIEEFRELT,

2. MR EZS— LB XURBEE

WPETRIRE 22— g, BPEIR CC&7zm—% (aldistl)
L, B - BEM S T TR AT — 2L, ZOMICBRSNS
BEMETRAR DD 705, (G E L ClE, m—¥ AT —X D
fil By 1 D726 OFgIREN 2, FEE R EIT D720 DKV v
Ty EEENHD,

RS E ORI % Fig.2 (33, [BfHHEE 100 mm O
PRI EZET v o NITRAHT DI, B X IR T AR
7T 10 Pa L FETIToTc, BEBIIIVAZNAT L7 —
THIE LT, RO KRNI, MLZ7EHE LT, AC A
EURLE—RICEY, BERERE S, MHEIEE 21X, 77
— T 20CIZIRFAL = HKRZ T LT,

3. HAEREER

7000 min' FTOREMEFERAE K%L Fig.3 (27, 7000
min~' FTMLYJENIZEE X RO, 7000 min™ T 0.7
Pa F 2R ~72, 23U LY, B 100 mm OfoHE 22} B4
L7=F%, 6000 min' BL E @ EIHES ATRE/ R 2 & & HFEL T,
BRI I R 2 LT e 25, S OIRBNT b 7en
ol Fio, MIEREICO B LITHERES N2 D o7,

4. BERELUVSEDTFE

3000-6000 min! DFIPHT, 1 MW DT RLX—1Z 51T
HT=OIZIE, S THIUTEIERITK 60 mm Ll EHIUEEL,
A [BIBESE LT BatE i IR L 42y — T, A7 IARA— V& E
SEE O P2 R RN O B2 — 5 A rREE VN 2.5, (1]
HRBREI N L7 DR IS LA I, 6000 min' THY 1.7 kW
THY, FBBEREE NS THO/NESGFRTEDLOTH
%, ST EWER T 7, IAMEREERITY T E TH
2o

5. #iEE
ABFFENT, BUSLATBIE NHT =30 — « PERELAITHR S PR
FENE (NEDO) DBk 252 1T THIEL7=b D TH D,

—A | rte —
pesoov | e we

I

Vacuum Pump

AMBControler

RE Coil Ref. Comp.

Power
source

Fig.1 Schematic view of superconducting FESS
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Fig.2 Schematic view of experimental apparatus
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Fig.3 Experimental result of magnetic fluid vacuum seal
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Fig.1 Schematic diagram of the oil-seawater separator.
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Fig.2 Current density i dependence of R for the square
duct (a) and the rectangle one (b) at u = 10cm/s.
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Fig3. i dependennce of R for the square duct (a) and
rectangle one (b) at u = Scm/s.
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Numerical simulation of the behavior of micro bubbles in brine electrolysis in magnetic fields
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Fig.1:A result of numerical simulation without magnetic field.
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Fig.1 Schematic view of magnetic flux density in a multi-pole
solenoid type HTS SMES coil with and without ferromagnet.
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Fig.1 Leakage magnetic field analysis (case: B=1.5T)
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