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Effect of a pre—FC with permanent magnets on pulsed—field magnetization of superconducting bulk magnets
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Fig.1 Principle of a multi—pulsed—field magnetization.
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Fig.3 Comparison of the total magnetic flux.
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Fig.4 Comparison of the maximum trapped field.
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Evaluation of the trapped field performance of a bulk superconductor with small holes
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Fig. 1. Photographs of bulk superconductors

(a)with small holes and (b)without holes.
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Efficiency characteristics of HTS linear switched reluctance motor
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Fig. 1 Structure of the double—sided HTS-LSRM
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Fig. 1 A photograph of the superconducting magnet for the protein
crystal formation system.
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Figure 1 Distribution of cross-sectional YBCO film

thickness.
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Figure 2 Cross-sectional SEM image of YBCO tapes;
(a) Sample of YBCO film thickness of 0.6um. (b)
Sample of YBCO film thickness of 2.0pm.
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Improvement of magnetic properties for long REBCO coated conductors
fabricated by the TFA-MOD method using a batch process
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FERD D, BaZrO b DI/ #7235, Figure HIRSNDHED
TREEEICE ST B O — 2L THITHND,

0.6 —————
® YGABCO + APC
05 H{O YedBco |
~ 0.4 B ’.
e .'“‘ .. o
(%] ™) Py °
] / Sam®
s
> 0.2 B/l ab plane \
' \
04 §% B // c axis
- 000D
0
0 30 60 90 120 150 180 210 240

Angle (deg.)
Figure 1. J.-B-6 characteristics of YGdBCO with
Artificial Pinning Centers (APCs) (B=3T). The
characteristic of YGdBCO without APC was carried as
reference.

#
Py

Figure 2. Cross-Sectional TEM image. The circles of
this image shows BaZrO; particulates.
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1. M. Miura, et al.: Applied Physics Express 1 (2008) 051701
2. M. Miura, et al.: Applied Physics Express 2 (2009) 023002
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Fabrication of Thick YBa,Cu,0,_, Films by IR-Laser—Assisted Chemical Vapor Deposition
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Fig. 1 Photograph of the IRL-CVD system.

Table I: Typical conditions of YBCO films depositions by
IRL-CVD.

Y(dpm)s, Ba(dpm)s, Cu(dpm)s
tetrahydrofuran (thf)
Y:Ba:Cu=1.0:2.0:3.0

Precursors
Solvent
Molar ratio

Molarity (total) 0.18 mol/LL
Precursor delivery rate 0.2 — 0.4 g/min
Additional thf rate 0.2 g/min
Carrier gas flow rate (Ar) 0.6 — 1.0 L/min
Reaction gas flow rate (Os) 1.0 L/min
Total pressure 0.67 kPa
Vaporization temp. 280°C
Heater plate temp. 700°C
Laser power 260 W
Substrate transfer speed 1.2 m/h

dpm = dipivaloylmethanato

Table II: Properties of YBCO films fabricated by a multiple
deposition technique.

Deposition  Thickness A e A
times [um] [A/em-w]  [MA/cm?] (%]

1 0.54 100 1.8 0

2 1.1 168 1.6 3

4 2.1 224 1.1 43

AWFFEILHT = 3L — - PE TR A
DEFRIZENFERL 2D TT,

BRI A (NEDO)

[1] T. Goto, J. Jpn. Soc. Powder Powder Metall. 54, 863 (2007)72L.
[2] ‘EHIZD, 5 73 BIS AR PSS TR, 12p-A2-10.
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Fabrication of Cu-rich Y123 thin films by FF-MOD method
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IO LT, X BREITIZE DO R E & O
c BHEC FE ORI, SEM (2 X5 2% i MR A D B 2% |
SQUID % W =B LRIE (H /] ¢)&AToT2, J 3B beEATY
3 ADEEDHILHE Bean EF /L& AWTCERE LT,

3. BR

Cu-rich JEEHATARBER A BERS L TR 7o EHI B W Th .
c WERM L7 Y123 HEIEASELILZ, 0.1%0, /Ar K,
840°C, 3 min BEAL L 7-3ABHZ IV TiE Cu-rich 725 BHZ W)
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Fig. 1 Magnetic field dependence of J at 77 K for Y123 and
Cu-rich Y123 thin films heat treated at various conditions.

- 0.1%0,/Ar, 840°C, 3 min
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2601 deg (Cu-Ky)

Fig. 2 Surface XRD patterns for Y123 thin films heat treated
at various conditions.

SE XM
1. K. Tsukada et al.: Physica C 458 (2007) 29-33.
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Introduction of effective pinning centers to RE123 thin films by FF-MOD method
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Fig. 1 Dy/Y ratio dependence of RE123 (005) intensity

for YDy123 films
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Fig. 2 Y123 (005) intensity of Hf-doped films
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Fig. 3 J.-H curves of Hf-doped Y123 films
grown on Y123 seed layer
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1. K. Tsukada et al.:Physica C 458 (2007) 29-33.
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In—grid demonstration of high—temperature superconducting cable
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Fig.1 Layout of the demonstration system.
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TV CHATRBRZT TV, BORBHEAT 1§ e 2 B Lz,

Tabel 1 Shipping test results.
Items Results
Ic measurement Conductor: 6.9 kA, Shield: 7.3 kA
AC loss measurement 0.9 W/m/ph at 2 kA, 50 Hz
Bending test No Ic degradation with 2.7 m¢ bending
Withstand voltage test ~ No BD & PD at AC 90 kV for 3 hours
No BD at Imp £385 kV (3 times)

4. r=J N
2 KO —7 NAGERFIZIL, PRERE TN T L bl
EL, ZhE A liRBEIO B iR MBI EIATe I TH I
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figk a1 o7, 3EELIZETHR K 1.3ton THY, Toiar
AL ROFRFHIE 2ton (2T HIT/INESW RS Tl i 258
TUlo, Mgk T#H, r—7 NVEFTEOREIICYIRIL, Wi
EEERA AL 7412, s O/ AT o7,

5. AHIEER

P HIFE 2 BT 2720, 7 —T NV AT AERHEI
AT KIS BT CREIER T -T2, 77— VT AT LTI
2R OEEANRZ 727 ONIRDTO | RIBOEFZE T AT
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FL=HEIEIH 3 B ThD,

I ENSE T 1212, BEEREOR M2 R T 5720
Fg S (o) E A FERE L 7=, JE T, FERERRO R R
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V&, =7 VESERIREE 773K ISR W THIE LT -V e %
RLTWD, ZFEELICIESILE T fHIE 6.4A THY, [
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S'E)J:L E— L, BEEESEOREMENHRSN T, ZE

(2, 71 3 EOEHEIRER (b— A7V ED) ZEHEL . lc FF
riﬁxﬁﬂﬂiﬁb\ LEMER L, T2, S AR VT,
[EL i ifi AE 3R (151.8kV X 10 3B IZh B LT,

3

3
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E 2 = Phase B £
= .
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© - (1uV/cm)
o1 e———————
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Fig.2 Ic measurement results.
6. STz

3 RIOmHAREB K T L, 4%, Bithiz TERZ# T
2012 FEDOFKIZERTEA~OEREITV, BYIEAERBRZ 80
T —T NV AT AOEEVELAFTF M ZFHmL T,

B

AWFFEO—HIE, NEDO OEFEUTI FERL b D THD,

SEH

1. http://www.sei.co.jp/super

2. M. Ohya, et al.: Abstract of CSJ Conference, vol.85
(2011) p.21.

58601 20124F BEAKF I T2

S



1A-p02

EET7—T7 W (1)

&

275kV-3kA BB/ —J )LD REFT LRI AR
Design of and Evaluation of a 275kV—-3kA YBCO Superconducting Cable
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1. [ZLHIZ

EHEHESBREITISZT, 275 kV-3 KA BBEEr —7 V%
M-PACC 7u¥ =/ CRRLCE, 2O —7 1% 1.5
GW EWWHBRZELEERRICITH T A RN BT Rk ) g
BEL TOEAERIIFES N TNVD, R EHT LB LT
[ E A 7N S T a1 = B W/ L NEER N
IR ETHEBIN., FOEMHITHEESN T, 30 m 7 —7 LTk E
S, ESh e, — 7 VBRRIEIL, MR IR DR F AR R
L IEC. JEC, oA EEr— 7 ik IS =ik B e
TREENT, TRE T T, 30 m 77— /L EH&EEE, HH
Bapei ARl B 2 AR L AR 2012 HERE
DR i CHRIET 2T ETHD, 20 30 m AR T
13, B EERARBRE Il . T DORMIL, 3 kA DERE,
30 FEOH R TR E LT,

2. 275kV-3kAFB B &4 —T JL(30m)D & 5t KB UL 4%

FRERBRICH NS —T Va1 12, =T VO
OEDOHRRER 1 IR T, $il7 4 — <X 2 CHimfE 400
mm? THY, 63 kA-0.6 s D —7 )L LR RGO R L iR
Wradrus, ERHREEANK) 20 K T &8 B B NE T 2%
e L7=[1], (2], EBEEERE I+ D ERA BEL R85
7o6h 2 JATHY, WigEL — U582k 5T 3 KA
T 0.12 W/m OIEASHR L ORE R A 157-[3], RS e
FRRPAR 2B H U758 ORGSR IFIE, 275 kV D%
HEFE L 310 KV THIIHFE TV —THY, 1o, HA /S
JLAD FH R EBIE 1050 KV T 1.1 23 U7- 1155 kV
THEEL /R WAL LT, BEEEAR AL, B E LT ikabt Bt
DFET N —T )VREBRIG, T 22 kV/mm, 83 kV/mm
EUTRREIL . #8#5E 22 mm &7p-72[3], Tk LA
3, 275 kV-3 kA T 0.8 W/m & FHIAENS,

BLERE 2 m ZHEEY, KRR ZE S T BN
(DEFHML7Z5E R, 32 1 LB, FEEBVD 6000 A Rtk
THY, 77T KIZBWTHA 3 kA THORE®EDRDHD, S5
(LSRR 5 m . MifEERBRE FEEL 7224, KA
IREERDFREEVIFELWSAETD 310 kV T iETY —
TR LTz, SHICHESE 2 m T 63 kA-0.6 sec DIEE
WA TN, LK FOVECARWEERERLZ,

3. EI BRI E

FERIL72 30 m 77 —7 /UK 2 OLH 7B B Ty il i
FE S, BB ERBRIMTOND, EYHLEERRIT
200 kV-1 #J | 3 kA-8 R[4 16 IRfETA 7 TIThiv, =D
AT A TR B ChREZ I T2 T & Th D,

4. BiE
AWFFENL . = kL X — - PEEH A A B JE HE
(NEDO)DZEFEICLVES L 7=H D TH D,

». _——— Cu Former
i }./: YBCO conductor layer

“——— Electrical Insulation
YBCO Shield layer
Cryostat Inner Pipe
Thermal Insulation
Cryostat Outer Pipe and PE coating
Fig.1 30 m YBCO Cable
Table.1 Components of 30 m YBCO cable

Component Spec

Cu stranded wire (midair) 400 mm? (calculated cross-
section area 412 mm? ) ¢ 30.6
External Diamater of HTS $354
Conductor layer

HTS Conductor Layer
(Two layers, 60 wires)

Cu Former(stranded wire)

1-layer 30 wires(3 mm-width ) ¢33.0
2-layer 30 wires(3 mm-width ) ¢ 34.0
Measured Ic 6440A at 77K

22 mm
(Designed stress AC 22.0 kV/mm,IMP 83.0 kV/mm)

Insulated thickness design

External Diamater of Electric
Insulation

HTS Shield Layer
(One layer, 43 wires)

¢79.4

43 wires(5 mm-width ) ¢80.0
Measured Ic 5920A at 77K

External Diamater of HTS
Cable Core

Dielectric Loss

¢ 86.5

Designed value 0.60W/m

30m HTS cable

Fig.2 arrangement of model cable
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1. M. Yagi, et al.: Physica C,vol471,pages 1274-1278,2011

2. T. Mitsuhashi, et al.: Abstracts of IEE] Conference, Power
and Energy Society (2012) 412

3. J. Teng, et al.: Abstracts of CSJ Conference, Vol. 85(2011)
p.120

861 20124F FERKFRIR T2 - BHEA R



1A-p03

EET7—T7 W (1)

YBCO M DEELBEDELDETLBERBEICLLSEAHILEDE KR

Relation of non—uniform thickness of YBCO stabilizer and local degradation due to overcurrent
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1. [FL®HIZ
YBCO 4 O NS HICBWT, RS ERICRL
THECHER LW BRI OIR A% G OFRIE - D 1oL
Lf%xézgﬁ%é T 2 1 XL BR AR R O d5g i Bl =R
WZIERL, @B ERBR S O EE R O ER O

—DEBZ LNLEIG T - EH ORI A T o CET[1, 2],

%Lf%dﬁﬁﬁﬁ(:ct@ YBCO #4f D8 DIEH DXL D E N
%{)IL@% ICEDBRY ARy Mg &L, RrBicE
REME N DD ENRENTZ[3, 4], F2CH N, #lEE
_Fwﬁﬂ’m X5 0&EFF-72 YBCO #b& FCila i itim
FBAHBREITV, $EEOIESSX LRy ARy~ BETS b
DOBRIC OV L= D THAE 95, 723, $ilEIXESA
VXEIZEVII TENTHY, BURO RS TR TR 20%F2
PE DRI DAY —VENHERRS LTS,

2. EB&
YBCO #MITEZZAIEND GFRP &R BT Hw
fHFBI, B B — ]\&#Eﬁ%‘l’vuéi}’b EIRU—R

Z/ LT GM S I0fREmAEISID, B 11X, M
MEFTFHINCHK 1 cm MR CHBR R IEFSI, )
DB VI-VT & BAHT LU TR E L7~ YBCO #i4t (Sample 1,
2) DFEILE Table 11 I, A MEIX 5 mm, #AFE1T 15 cm
T, Sample 1 &2 OFIH L(1 pV/em, 77 K)IEZENEIHK
150 A & 200A Tdhb, Sample 1 & 2 DIMI B E % Fig. 1177
T, TR HE IE DIE D > AT 572012, Sample 1
L2 13 V23 XD 8 mm EOFPHICHWT, FNEN
45 um (B —#F L0 10%H ) & 40 pum (FB—EBLY 20%:H ) D
R — 53 2 R AYF R TAE R U7, il B ) 51 v
HIREE 77 K, MBS ErO ST 7oz, ERITAETE
Jﬁ‘ﬁ%ﬁﬁ@j@]ﬂ;ﬁ LEREL, [CU\J:U)jiﬂ’/{EZ'U(L EtA 1M

WELT, HO LEEIT, BIbOFEEMRLZ, [ o>
SALEBIR CE i R ERE KELTHHY —EiEE
LA HER CELF TR E BB LBV IEL TITV, &l IEJH;
BB O R ERERE AR L,

Sample 1 &2 OIAL LT [ LIRE EHOFE A Fig. 2 &
31T, Fig. 3 ICHBRATER OMM M T EN AT ST
%, Sample 11%220 A@EAIZ V23 & V6T T 10%L L%
(EAMBLHIE L, HCIREE TR 600 K TéH D, Sample 2 1%
240 A BRI V23 D&Y — R ETHBEH LT, V23
IR 1000 K O EAZ28IIL, ZoOmikOX M
600 K LA EOIRE FHZMRUTZ, EBRETOBMIME T EL
FEBRtE DBEHRIRIED D, V23 XA DN ETR) —RIC
fbh, BEHEFHNEN > TWBIENDND, ZhlE, A3
BRos ELZ2 W IR B CIRE M H AT > QB T2s, 34 LT
BNBIRY— R ~HILCT VI ENRK THDHEE ZBND,
BL a5, V23 O IR0 Ja T 7213 50 & )38 #E it 10 HE I
IRy ARy MBI ERIL, RIS LSRR ORI &
DT ENFERR OIS,

3. Fé&H
I R AT IE S D& & o7z YBCO #8172 T
WEFIEERREITV, FORE, $UEOIEL XN EHT

M7eRy hARY M BIERIL, RS ILOEREIRNHB L
DRSSz,

AWFIENIET A NID AR A G AR B I B 3 7 e
=7 DO—FRELTNEDO DEFEIZIVEMLIZH D THD,

Table.1 Specifications of coated conductors

Material Thickness (um)

Copper plating 50 (25 per each side) *
Sample 1 45 (22.5 per each side) °
Sample 2 40 (20 per each side) °

Silver sputtering | 20

YBCO 1.5

Buffer 2.2

Hastelloy 100

 Uniform area. ® Non-uniform area.
Sample 1 8 mm long, 45 pm thick (22.5 um per each side)
Sample 2 & mm long, 40 um thick (20 um per each side)

Fig. 1 Photographs of two samples

1 Do a g

-
[ ]
0.8 *

o0V12 = V23
02 - aV34 av4s.
o V56 « V6T

0 100 200 300 400 500 600 700 800 900 1000
Temperature (K)
Fig. 2 [. /1, vs. temperature of sample 1

1 ou&uq‘hﬁ!

Vu Vs Vi Vs Vig Vi

0.8 Eefore overcurrent tests [T R T B T DA

=06 3 1
~ min long, 40 pm thick (20 pm per each side)
After overcurrenttests f (i i@ 1
0.4
oW12 = V23
0.2 aV3i4 a V45
oVi6 « V6T
1} a A Le w

0 100 200 300 400 500 600 700 800 900 1000
Temperature (K)
Fig. 3 . /1, vs. temperature of sample 2
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Superconducting Inverter for Large Scale Photovoltaic Power Generation
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HE NIV Y% UL LOEMSEMENHHIENH DL o7,
TV PR O R RKEEIL 100 V LA FTHHZENbH
AL N —H LU CHEBIATRER S CThAZENHLNER
277,
3. RKIEAXBAREREZTE//\—42
STRBEEMNOODOEFE I A N —F (KT —a
T4 aT)ZE AR PEEINE L ARl B sz
BRI 2 IS T D ERIREC . REIE 2RI
W AEEE TR RS TVS, %Uﬁr%é I KAETBRE
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NEFEHUIZAER, 4Am Q OAMIZ495A O TER H 15157,
ZOLEDT VPR TOMEEENL 2.6W THoT-,
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Improvement of superconducting pulse coil
by use of tapes with high aspect ratio of cross—section
—A new method to reduce ac loss—
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Fig.1 Operation puttern of the maincoil
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Edge coil J i § g
=l="changing magnetic fielc

Fig.2 Principleofthenewmethodtoreduceaclosses
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Fig.3 Frequency dependence of ac losses
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Fig. 1. A photograph of the prototype of the winding
machine for the force—balanced coil helical windings.
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Fig. 2. Winding machine performance of the modulating
helical winding pitch based on the geodesic line in the case of
6 poloidal turns per toroidal turn.
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[1] N. Tanaka, et al.: “Development of a 7-T Force—Balanced
Model Coil for SMES -Quench Properties—,“ Abstracts of CS]J
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Current limiting characteristics at unbalanced fault of transformer type
three—phase SFCL with coaxial structure
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