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Measurement of AC loss in two layered twisted HTS cable using a calorimetric method
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Experimental investigation of AC loss characteristics of stacked HTS tapes in an iron core
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Observation of magnetization relaxation of REBCO superconducting tapes
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Table.1 Characteristics of EuBCO superconducting tapes

Width 10mm
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Superconductor EuBCO+BHO(1.52um)

Cap and buffer layers
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LMO(8nm)
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Y,05(14nm)

GdzZr207(08|Jm)

Substrate

Hastelloy(100um)
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Fig.1 Observed magnetization relaxation in stacked EuBCO
tapes at 0T and 30K.
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Fig.2 Observed magnetization relaxation in stacked EuBCO
tapes at 0.5T and 30K
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Fig. 1. XRD patterns of MgB, powders with the additions of

(a) CaC, and (b) CaH, with x = 10, and (c) pure MgB, powder.
XRD peaks assigned to MgB, are indexed.
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Fig. 2. J.-B curves for tapes using filling powders of MgB,
with the additions of CaC, and CaH, with molar ratios of
MgB, : CaCy(CaH,) = 100 : x (x = 0, 1, 3, 6 and 10). The
measurements were performed at 4.2K.
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Fig.2 Vickers hardness of single-filament wires
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Fig.4 J.-B properties of 10mol%SiC added single-filament wires
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Ei (Ie) DBEHAR ARV S W T E - B4 BHIF 22 4 %
(NIMS) IZTHIEL =,

3. ERHERRUBER

Fig. 2 [Z8£% 1.0 mm ¢ OFEFOBILEL i 2 OREHT T 5
BT, Fig. 2@OBSLEFIOWim G HELE, Mg &IX
WRIEHEID, F2, Mg BB 22 87 TEn 726
Dind, 7B Mg EEE T NORRN AR THLHDIE,
o — LI TORERE S TS T, Fig. 2(b)DER
AP O BB Tl MgB, 27 2MEE B ¥ RO FEEER IS
ARLTCOBIERABND, 20 MgB, 27 DA E B LN
JEOTHAIT Mg OFUSIZFED Gap DB E LTV D23, Gap
EIE 30~50 u m FREELZR2D, 2vo ZL DT Mg AL,
ORI SEM BlERTHRIERIC DIz, 24T, Mg O
IRPEHB(630°CONTIIT D IS FEBED BRI T D vl REMENE X
DD, FMHEWTE O X FREHTICIAUE, MgB, DERE L
{ZIRANL 72 SIC ByR e Mg A OG LTz &b d Mg, St B8 L
TR Mg, Fe ¥ —ADE— M350,

Fig. 3 |22 1.0~0.6 mm ¢ D MgB, #44 D 4.2 K {ZFiF
L ERS R b (o) DRGSR A A R 9, 4.2 KL 10 T 128
J5 Il 1.0 mm ¢ OFREFTIL23.5 A, 0.6 mm ¢ DK
TiX 10.5 A &720 Je fEICHET2E 1.0 mm ¢ DFEH
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Packing Grooved Rolling Wire Drawing

7 ) =
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Heat Treated

Fig. 1 Preparation procedure of MgB, wires by bidirectional
diffusion process using Mg tube and Mg Rod.

Fig. 2 Macrostructure of the transverse cross—sections in
MgB, wires of 1.0 mm in diameter.
(a) as drawn, (b) Heat Treated
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Magnetic Field (T)
Fig. 3 Magnetic field dependence of the Jc at 4.2 K for
the MgB, wires heat-treated at 630 “C for 5 h.
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[1] K. Higashikawa et al.: Physica C 504 (2014) 62.
[2] S.J. Ye et al.: Supercond. Sci. Technol. 27 (2014) 085012.
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Fig. 1. Photograph of the sample set on the SHPM:
iron-sheathed mono-core MgB, wire fabricated by the IMD
process.

Measured magnetic field B, (T)
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Measured magnetic field B, (T)

(b) 10K, 2>3T e
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(c) 10 K, difference between (b) and (c) — _ foe—_=———==,
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Measured magnetic field B, (mT)

(d) 40 K, difference .
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Fig. 2. Magnetic micrograph measured (a) at 10 K with
external magnetic field history of 4 > 3 T, (b) at 10 K with 2
- 3 T, (c) the difference between (a) and (b) at 10 K, and (d)
the difference at 40 K with the same magnetic field history.

Max: 150A@ 10K, 3T

Min:95A@ 10K, 3T 4

2 4 6 8 10 12
Longituinal position ~ x (mm)

I ()

o
T

Critical current

Fig. 3. Longitudinal distribution of critical current estimated
from the signal shown in Fig. 2 (c) with the aid of FEM.
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Fig. 4. Comparison of engineering critical current densities
between the SHPM and four-probe method.
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Fig. 1. Schematic view of sample
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Evaluation of temperature dependence of magnetic field distributions
in ring-shaped superconducting bulk
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Fig.1 Radial directional distributions of trapped magnetic
field of a MgB, bulk magnet annuli.
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Microstructure and superconducting properties of Co— and P—doped Ba122 polycrystalline bulks
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[1] Y. Kamihara et al.: JACS 130 (2008) 3296.
[2] A. Yamamoto et al: SuS7 21 (2008) 095008.
[3] S. Kasahara et al.: PRB 81 (2010) 184519.
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Fig.1. Temperature dependence of resistivity (a), doping level dependence of 7, (b) and doping level dependence of remanent
magnetization peaks /7, and /1, (c) for the BaFe,(As,_,P), bulks. Doping level dependence of 7, (d) and doping level dependence
of global critical current density (e) for the Ba(Fe,_,Co ),As, bulks.
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Fig. 1 Suspension of a YBCO tape under a magnet.

Table 1 Experimental results of YBCO tape suspension.

one magnet, gap [mm] two magnets, gap [mm]

weight of sample [g] = 7= (0 T 60 70 80 9.0
0.309 O O (@] A O (@] (@] x
0.340 O O O x|0 O A x
0.355 (@] O A X O O X X
0.393 @] X X X O X X x

Fig.2 Levitation of a magnet on piled YBCO tapes.
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I AT VST DENE D R NIZT T 7 Y
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TIXIE UM 2 7 T T [2],

Fig. 3 Angle between Maxwell stress and normal vector
is divided into half by magnetic field line.
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Fig. 4 Radial type levitation for rotational system.
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Development of the silica scale magnetic—separator

for utilizing geothermal resources with low temperature
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Silica concentration (ppm)
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Fig.1 Silica concentration after magnetic separation using PFS,
FeCl, and FeCl,.
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Fig.2 Silica removal system by magnetic separation.
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Comparison of usefulness of coagulation—magnetic separation
as suspension wastewater purification process against coagulating sedimentation
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Study of Simple Decontamination Technology of

Radioactive Contamination Sludge Using Magnetic Separation
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Fig.1 Schematic diagram of a magnetic separator
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Fig.1  Process Flow of Circulating Denitrification
System with Activated Sludge
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Fig.2  Process Flow of Circulating Denitrification
System with Magnetic Activated Sludge
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Fig.3  Experimental Equipment of Circulating
Denitrification System with Magnetic Activated Sludge
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1. Y. Sakai, et al.: J. Cryo. Super. Soc. Jpn. Vol.46 No.11
(2011) p669~p675

HEOLIE  20154F BEARF R T2 - B



1P-pl8

BIGEEEREBEET—TILORRIHAIZET 5%EF1)
Investigation of cooperation of the current limiting of superconducting transformers
and superconducting cables
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Fig.1 Cross section of a 20MVA superconducting
transformer

Table.1 Parameter of a 20MVA superconducting

transformer
Phase 3¢
Capacity 20MVA
Superconducting wire REBCO tape
Voltage (Prim. /Sec.) 66kV/6.9kV

Current (Prim. /Sec.)

303A/2898.6A

Frequency 60Hz
Conductor (Prim. /Sec.) 3 parallel / 24 parallel
%lZ 15%
B 1.4T
! ——
— 5C cable
SC Trans.| [ | :sc cable P
Lightning | C‘IWET
@ distribution
|— 5C cable i system
—~| 5C cable l
N
Instantaneous “——

voltage drop

Fig.2 Superconducting grid composed of
a superconducting transformer and cables
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Optimum arrangement of the field winding for 20kW fully superconducting synchronous motor
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Table.1 Specifications of REBCO Superconducting Motor

Output power 20kW
Number of poles 2

Frequency 10Hz

Number of revolutions 600rpm
Armature current 300A
Field current 200A
Operating temperature 64K

Outer diameter 246mm

Effective length 200mm
Gap 3mm

10°
o 000
< —
= -t
10°
107 10! 10°

B[T]
Fig.1 Ic—B characteristics of REBCO tapes

Type-1 Type-2
Type-3 Type—4

Fig.2 Field-Winding Pattern in the Cross—section of Rotor
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Fig. 3 Comparison in Torque
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Fig4 Comparison in Torque Ripple
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Electrical design and analysis for 15MW REBCO wind turbine generators
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Table.1 Specification of superconducting generator

Rated output power [MW] 15

Revolution per minute 10
Rated voltage [V] 6600
Rated current [A] 1315

Number of pole 32

Air gap [mm] 20

Fig.1 Cross section of superconducting generator
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Compact HTS current leads prepared by the TFA-MOD processed YBCO tapes
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Fig. 1 YBCO Superconducting current lead.
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Fig. 2 Transport current performance of the current lead (@77
K, s. f).
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Fig. 1 nPAD-YBCO HTS current lead.
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Fig. 2 schematic diagram of Ic measurement system of HTS
current lead.
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Fig. 3 Temperature dependence of Ic at warm end of nPAD-YBCO
HTS current lead.
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Fig.1 Influence of cyclic stress in critical current
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Fig.2 The cooling cycle test by nPAD-YBCO
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Fig.3 The cooling cycle test by current leads
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