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Current Limiting technology development of Y-based HTS power transformers
- Analysis of current limiting property -
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Fig.1 Ag thickness characteristics of current limiting and
temperature rise for the coils with stabilizer (Cu and CuNi).
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Fig.2 Analysis result of current wave for the coil with
stabilizer (Cu 50um and Agl8um).
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Study on the response of a REBCO superconducting transformer to fault excess current
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Table.1 parameters of superconducting transformer
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Table.1 Design parameters of the Superconducting motor

Armature winding

Rating/speed 500kW/1800rpm
Rating voltage 440V
Rating current 700A
Frequency 60Hz
Number of pole 4
Inside diameter of stator 365mm
Outside diameter of stator 779mm
Direct axial length 177mm
Field coil Diamond-shaped coil
Maximum magnetic field in the gap 2.35T
Minimum critical current 271A
Rated current 217A
Tape length per a pole 1930m
Operating temperature 40K

Copper winding

Number of turn per slot 6

Fig.1 Cross section of REBCO Superconducting motor

. ___ A SSSaaa—
.6T1E-0T 412E-04 B23E-04 12303 164E-03

L206E-04" 6LTE-04 .103E-03" .144E-03 .188E-03

Fig.2 2D FE calculation results of fluctuations in magnetic

field for field coil cross section
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Fig. 1 Schematic illustrations of numerical model (24-pole model)

Tab. 1 Results of Optimization (Race-track coil)
SR | Sk | Sl bl Solb | Sosifnn| fol{be

it 24 24 16 16 12 12
ﬁﬁ” 262.83 | 263.28 | 263.01 | 283.47 | 260.44 | 287.97
Load

0.761 0.760 | 0.760 | 0.706 0.768 0.695
factor

Liape [m] | 345600 | 352656 | 193920 | 211968 | 169560 | 186048
B.i[T] 1.712 1.700 1.869 1.815 1.845 1.839

Tab. 2 Results of Optimization (Saddle-shape coil)

Sk Stk S ki fod{btk
£ 16 16 12 12
.coi [A] 260.74 284.85 257.76 296.55
ILoad factor 0.767 0.702 0.776 0.674
iape [m] 184800 185664 162720 150336
1B.i [T] 1.873 1.792 1.838 1.839

24 fi, JEATZAR 24 1, fifl
P al=25 mm P al=20 mm

!0 Jbife 12 4, L
* P *
al/=40 mm a1=40 mm
=
bH=62 mm
16 1, 5= 1 L 12 f, #Hl=A L
= Stitle ik
| p
-~ .al=46.3 mm _.al=50 mm
‘ !
' 5=36 mm ' =93 mm

Fig. 2 Measured AC loss in coil A and coil B
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2. KRN R EARSRTHROB RS Tab.1 Design Specifications of 10MW Wind Turbine Generator
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Fig.1 Schematic illustrations of cross section of 10MW HTS wind
turbine generators and their FEM models.
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Fig. 3 Numerical results
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Pilot Plant Experiment of Chemical Plating Wastewater Treatment by
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Fig.1. Schematic of Purification of Chemical Plating
Wastewater (OA : Organic Acid, MAS : Magnetic Activated
Sludge)

Motor

Outlet

5; \Scraper
f Inlet
Fig.2. Schematic of the Magnetic Separator
30000 /
25000 /
20000

Magnetic Drum \

N

concentration of MLSS and MLVSS

~
2 15000 —
/ J—
10000 A S //
o/ -
5000 S *
P \/’
0 . . . . . . .

2/1  4/2  6/1 7/31 9/29 11/28 1/27 3/28
Date (2010~)
Fig.3. The concentration of MLSS and MLVSS

4. EhHYIC

ABFZEICED, Ni BRI SR CTEPEG IR E LB b
&, EEEM NI D->XFEEID NIZEI RV, BbiEM:
HIRIEC XD EEE O RRIBIRE eIy a TO o fiEAL
AT ENTET,

B

AMWFZEE IST Hulsk oA 2 _—3 g VA g THg
=— XS] OXEEZ T I-, F17, [EEBERE J
=& F LR R SRR A Nt o & — IRk
Bkt ¥ —72 5 ONCFE S T HAKFAEE Z —IC&
<BILB L ETFET,

S E Xk

1) SAKAI Yasuzo, et al.: Abstracts of CSJ Conference, Vol.
80(2009) p.202

2) SAKAI Yasuzo, et al.: Abstracts of CSJ Conference, Vol.
82(2010) p.43

84 201 14E AT T4~

S



1P-p07

'~

Wi (2)

REEAIVD ) LEBEYMELLTECREEERBEK~D

W AE BB A E A D RET
Research on Magnetic Activated Sludge Process for Surfactant Wastewater
with Calcium Carbonate as Suspended Solids

B HE(T, VI PR, B osR (DR R
CHEN Yanzi, SAKAI Yasuzo, GAN Qiang (Utsunomiya Univ.)
E-mail: sakaiy@cc.utsunomiya—u.ac.jp

1. [ZC®HIZ

MR & L CIREE D VT T A E D R
MEAIFEARITRE U CTREATE R TG JE i5 CARMLEL T & 5 )& Tife
DT, WRHIKITOME T 223, AHEY RS Clx
EAERREN, RENGROG EHE LR EHE
RN ARETH D Z LR ENT,

WEALTE VG IEIE L, 05 OIE MG TR IHEME R (Fes04) %
WINT 2281240, R EEREE L7 e ATH D,
EIRE DIEMEIBIR T - THEODZER B CE 57
O, IGMEGRROMEIE AT bEANT A SED 2 &N
TE, REBERYoTI vy a bR TH D, L

X TMHI OO DOT VU r— kR EERE ) B S 1,

e EETHLE L AR A I T& 5,

AR T, A2 RRITICH HWEEN—2 h T~
DOEACTEEGRIEOMT 2 B L L TR T A7 — 1D
IR SEER 21T > 12,

2. EBAE

A2 Ry 7R &0y 10.5g Z/KEAKTEMNLIL &
LT, KIWFRERZITo72, ZORUEYEKIT CODer
#3500 mg/L, 42V IRIE 5.6 mg/L, BBEE (SS) 4.8 g/l
Thotz, BREREMTFILEALEEEN TR,
RANWTe_RyF 27— VB OREZE LS L Th 5, 5
BRI OKFAL 2 —OIEWHRE A, ~ 73524
b Z AR LATIERREIC R D X O ICBINL T, B
{BIEMEBTE S Lz, ficf) 21 B B £ TRk Z T 0% %
MA ST, 22 HEMD Fe(OH); 2 N LERETL R S+
e EBAERASE T, 51 B2 LEHEIKE 1 K A 2R
W L% FEREZTRASE T,

SS, U FgHEY >, MLSS, MLVSS, CODcr, 7 > &=
THREEE R, fHIRREE R, WAHRARRE RS L JISTEILES T
HE LT,

3. HERLER

MLVSS (IEEE) DfRRFZ k% Fig.l (&, CODcr
DI & Fig2 1ZRd, 22 A B LI, ALBRMRR IR
BICLE LTz, BIERIISmEMAIC L 2E bz
ER oz, WHIAKD CODer T4 CODer, Wi
CODcr #:12) 70mg/L TH Y, CODcr DEREZEIT 98% & [
i CTh b, £724 CODcr & EfE CODa BITIFHE LW &
DO K FICIIAHMEBESE IZE A G ERNE
EDRENTZ, 0~21 ABE£T4.8 gL O SS A L7,
22~50 HH T SS o AlZEwm, 51 HEMNHH 1.5g/L

D SS BHRA LTre BRI N T MIRKR Y —F 4 7 &
ez, ESMEICHHBRESZRET S L, ThURI
it 2 O TR DA RRE D HERF TE 5 2 L 234 e
S 70, TEREITHECI T BE CITIR A SS MERET 5 72 /KL
BRAMGET D Z SII AR BB LD,

FERHIE T, BIROBI k& RREEFRIIAETH 72,
f 5 BIE LT K 2 SR Oy BlE CRUE IR R I e T
RSN, BMEMEDOMELIZEA LR, BEHEE
M$ 0BT o=, £z, BIEREWET LI 7y
7 TR OB HDMESERNCHIH T 5728, EHFELU DN
T U ADPHARL T HAKMLE Ak T &, MERFE B O TR
KIBICBRIE S N7, X B, @EOIEMEEREL D5
VEIREN—EITE L2, MAEMOE(FITLERERD
Uy ORMEZ G L TR OEFRSL Y & e
YEMLL FICHIE CE 2 RN H D, Lo a2 FHIK
IR BAREND 5,

4. BhYIc

IR 2 & T R I TR K 2 BV TEPEG R IE TR
M E L CIER T & 7o, I SS N~ /v Z A NI
ST, FHT 572 RS K BICEREE T, Bk
GrEN A MR SS TR DREEZ /2 570> T2,

HitE
AT IR AT FE e HARBTIE(A)2124102000 348 22 7=
12000
5 10000 o
2 8000
2 6000 //
%) _—e—e—*
O S T
S 2000
0
0 20 40 60 8 100 120 140 160
Time (Day)
Fig.1 ~ Changes of MLVSS with Time
4000
— l’.\l/.\ u, .,.\ |
i 3000 Ny l;._lg.,li
[=h)
= -
= 2000 Influent(COD) L
2 100 —#- Effluent (Total COD) ||
O oo, -0- Effluent (Dissolved COD)
0 O‘Z" Po806—b-0—s—s-s—es =0
0 20 40 60 80 100 120 140 160
Time (Day)

Fig.2  Changes of CODc, with Time

84 20114FBERFIR 147 - WEES L



1P-p08

Wi (2)

AL BB REMN OB RGBS —T1AV T AT R E2A( NI HHE
~PFEDHEL
Research on Desorption of Magnetite Particles from Magnetic Activated Sludge

BEE I, I R, SRR R (FELE R

HIROSHIMA Koji, SAKAI Yasuzo,

INO Junya (Utsunomiya Univ.)

sakaiy@cc.utsunomiya—u.ac.jp

1. [ZC®HIZ

BLTPE Lum LA RO~ REANTIEEBIREIRS 3572
T CIRENIR A 7 vy 71T G L CRE LT RER r BiEA 7T
REET 20, MABELELHET DM HICITDEECE v, —
JiC, 20 um Lh_EOERIMERNTIE T E CTED T a2 Ik
EBLIRWIZENI N> TN, 2T 6um~9 pm O RH
A&, W IiAg OFEE LT, TBDO~ 7 314 A
NI 2 O TR B A 7 a7 b RN T X
DIENREINT,

WALTE TG TR IR LB R D B Z X AT O/ T
RENDN, MRy —T 42 7 SNTAF IR ORENER) D 2%
B CEIL, EAREIRR S REGIRE S & P<EiRSME
\ZHRHETED, Fz, B OBAE N E HIITZ 58017
PR D BIE S5 O BRAL 2 W AVEE (256 U CREA Sy B % <<
FIHTES,

ARHFFE CIIRI D R D~ 7 R AN L DAY 7 1
V7 ~DOW B L OAETEREZTIML, SRR ORI -
R R Y CRY LIS T B IR IE~DIGAZE R F LT,

2. REgAE

AT T KALER S SRR B LTI B IR, ~ 7 R E AN
MLVSS T 11 12725 I CIRINL TRABTE PTG e 2 FH R L
77 T RAANDRI D HEIZ OV T 6 um, 9 m BIW
A B XA NEORIAEED B2 DB 2 e, 2z v
T, (ADBRAES 7 0y 7 ~DOW 5 LK BEMESE, (B)HELEY7R
TN L DA EREE T,
(A) REM T oy ~OWEERERTBEMERE R 7% 0.4
m, 6um, 9um BEOABLANCTRER Y —T 427 SNk
(LIEPEVEIRE 200 ml B —H—I1Z8RY, 30 4y OIRFRIRS A i
LTeB AT DA D E~FRrE LT, £ L TG M5 TR
DOEFEP 2D ETORMZFHIL, 7ay 7~k %
TR L 7=,
B) W72 X ABEMERE OB 6um, 9um B
FOA B A NDOBALIEEG R EZNE I~ Fv b3 —(
RBEHUE B LTI E S (R 2515 TR), 200~1600 rpm 0D
[Fl#is A 5z 5w 0 ) CAEM 7 ay 7 &2 5| L 7= (Fig. 1), 2
& 200 ml B —H—TZIFR G, W& OIHIRREZ
B LA PERE A R L 7=,

=

/ Magnetite bar
magneti magnetite
forcez> <)
N pole| entrifugal
force
microbial flock

shearing force

Fig. 1 Centrifuge Device.

B FEREE R (me/L) B HERS (MEW x0.17)(meg/L) B {75 EMLVSS(me/L)

2500

2000

1500

N =

1000

o
o
[S)

i

200 400 800 1200 1600

Composition of magnetic amount
o

in inadhesion sludge (mg/L)

Rotational Speed (rpm)
Fig. 2 Magnetite Amount in Inadhesion Sludge.
(particle diameter :9 u m)

3 WEREER
(A) M7 oy ~OWEEREZ T BEERE B 0.4
um DT REANIHER A B LB LZ 60 B CIHIR (IR
DL otz ZHUSKHLTC, R 9um BE N6 m T
IMEOEFMZ L=, £72, A BZAML 80 B TH-7=, 9um
DT XEZASDEINELE 1.5 fFICHEed 281k, 04 m
DBENER) LR % D REK S BEVEREZ ST 2 28D DB
7=, 728, BRI TIE T R COBALIE BT B W TR
BN DET 360 LA B> TERY, BRssBECk
LEE LIERO BN, WThomEBMER LA T ey s
&L,
(B) WHEAIR N X DBAETERE KT 9um O~ FRHA
rOREAE MEREZ (Fig. 2128, BIFRE E23BIC >~
FV NI B L TODIBIR DB & A RiTm< o1z
2, BEMER DM BIHR F LT, Im O ANckoEm 7oy s
Mo EEESNTZEB 2 BND, [BlEEL 1600 rpm D EE{TH5TH
JED 95.6 WSMEENERY THY, EIRDOBENERY B 50.7 %IZFH Y
T %, DD 1dam ) THHREEBITHBEL 725 251
5,

fEHUT=4 % O~ 7 32X A NIRRT AR NFRO BT,
TR IR AR 2N NS, 15 TR E DV 35 D i
W T REANDEIE S E WA REMEDR B D, 16> Ty Bt E
ZRE0IE T NS, [ SILAREPERN IR PERED BV b D
(27> T ETESND,

4. FeD

ST LA RO T vy 7~ DY < i & TR R &
FEICED-TERY, 6~9um OF7 RIA M HNDHZLITEY
WM T 0y ) DR —T 4 7 LA ZH#E TE 5 he
PEDVRIBE T2 TSI TR BED AV R A7 S
M, FHRCIARIZRBE AR LB IR TED,

BT

ARWFZE TR TE 2 FE F 9T (A)21241020 D S HE % %%
72, R 6 pm B KTV um OREM T 87 L2300
OIFERICIRMEZZ T2, ZZICH#EEELE T,

84 20114FBERFIR 147 - WEES L



1P-p09

Wi (2)

A—L YA NZFIALI-BK-HARBEEENTODEBKDBRNIZET 2HE

Study of seawater flow in a seawater—oil separator using Lorentz body forces

PREBEEZ, S ANKE ., R EH (M K%
AKAZAWA Teruhiko, ITWAMOTO Yuji, UMEDA Tamiki (Kobe University)
E-mail: akazawa@maritime.kobe-u.ac.jp

1. [ZC®HIZ

Hox DT N—TRIFGEL TWD o — L Y KEE ) &R
FA U7k - BB O R 239 5. stmd 58
itz b2 % 27 b (Fig.l) 1Z1%, WMTHYES 7K
WL TWD., ZOWEKIZ, X7 NAOLGH DI
Wt B #FINL, B X 0 @EEE1TH &, Wkiciin—
VIR MBI . 07, MIERERTH AT —
LU RR T, v— L oV R A2 T A E D
D OWERNSKAIER #5215, DF 0, KB ZIT 50—
VERR ) WM O ) BT S 2 ORER, Figl
WZRT R 9IS, ER KLY TS BENR 2 5 T AuX,
DN SR DOTIVA) &, AL SIVMIRER T3>
T2 HER DIRIVBI T B D,

STBEREE N TOWKOTAUL, DEEHRIC K & e
HHEZDLEEZLNDICHEND LT, FEHICHIZES
TWirhodo. Fex X, MFE7RMEK S BESEE 2 il
Tl OWTHUERT R ER A 1T o 72 [1]. FHREIZIE, K
A A LKND TEEMIKEE 2 DESCFHRTE
TOERAL, SHEEENOEKOWNIZT TR, &
TEEE S ATRA A RESARZ DN T H M &2 T > 7.
TORER, SrHEEE N ERAICEIET 53T X — X H#ilH
IZBWT, T N BB F L7 22/ T O HA R
AR, B O RGN T — Rk 7R A A
DEIRITEBIFE, BBKORHIZEIN L EROME YA
BRI OFNTH DL Nbhotz. £ ZTAZET
X, EBEICS DMKIZOL—FRen— L 2 KN
ER LTS EE L, MCIHEY S KA Bl &
EHRNDGAICOVWTHREY I 2L —Ya v EifToT-.
FENTIE, TOMEOFMREETTD.

separaling outlet
_-plate >

Y I cathode . =
TNLw X e

= :, ___.'_—'_3_.--" m
T —"—" " anode

jem .= l0cm

emivngn,| | T
T T 20em

Fig.1 The device assumed in this study.

2. BBHEETIL

AT DR R THE LS E 1Y, £ 60cm T,
13 3em OIE R 28 24 7 ) 6H725 (Fig.l) . 247
rOFILIE, RATD 1 OB (K& 20em) 28RO
BNTND. &BIZ, BRI TR OFRE L, FE O
HE%5L, xz BT (B Tmm) 233% [E S
TW5b. F72, FHE T, X 78AD OB AT DHEK O]
WITEE uy 1T —KREREL, BEMMEZRNDIERORNESE
1A ELT-.

WEKDIEENZ SOWTIE, B—L Y K HEZ B L
T A= AHRAE AV MOREFHEICE, -1
VAKEE %5 B LT R ki o i N 2 22T,
B q OERIROIMEE L CTHEKICIRALTEY, MK
DHAN—T KA Z T HERE L2, BL LD H e A #Ny
L, A PREE 4 B CEBm 2 g 7= [2].

3 fEREER

HEO A | GBAED S0 B G kD) N HPEHE NS
HEKDEE Oy, Ot T 5. u=0.1m/s TD Ox /( Qs+ Q) P
TR AEVER Fig2 (ORd. o—L KR o,
KO LR TH D128, B—L UV {RFE )13
KOFENEBHAAY O AT CE ST RN HD. F7-,
BRI, BB OWAKIZER 21— 0 (K5
TbRELD, 20720 2 S>OHEH A b AR &RV
B EEBICREL 2D, W LD P BEOMRY I, kil
NOPEH SN DR K OB 720 Cor s 2 k450
TlE7e<, P (L) B RIRFIC B BT AN ERHL L%
RLTWA.

100

90 -
80 o—°
70 - /.

60 - /.

50

0,/(Q,+Q) ()
[ ]

0 2 4 6 8 10
B (T)
Fig.2 Field dependence of O /( Oa+ Og) at uy=0.1m/s.

S YNTFTNT DU E FNDIMOFIIEE, BRI LHE
HENDWKICE ENDMOREE, TNZEivg, ¢ LT 5.
FINBESIT, u=0.1m/sI2351F %, BRGNS DK D
LIS (d=d) gy ST ERE o OBIfRETFig. 312737,
TIER T B0 81N 1 CTh AT, a OHREEBIC
HALEE TR EL<AR%, 980 umBl Lo 1L, YK HIE
EFERIEET DI LN ATHETHY, 10umD KESEFF S
RS S BEEE DA THOLZENTRIBEND.

100 : o

50 /

(b= 8/ 4,

0 50 100
a (p.m)

Fig. 3 (g~ @)/dh vs. a at 1T and uy=0.1m/s.

SEHK

1. T. Akazawa, et al.: Abstracts of CS] Conference, Vol. 83
(2010) p.29.

2. Comsol Multiphysics User’s Guide, Version 3.5a, Comsol
AB, 2009.

84 20114FBERFIR 147 - WEES L



1P-pl10

A5 #F (1)

Cu Z4ZAVMEAN) PIZK YR IIZREIE L2575 Nb,Al #1441
Magnetically stable RHQT Nb,Al superconducting wire with Cu interfilamentary barrier

IS
TR EE, PR #E

AR KM, CREF ERk, B8 L5, i FAL(NIMS) ;
(KEK); 911 Fniz (A SLE#)

TAKEUCHI Takao, NIMORI Shigeki, BANNO Nobuya, IIJIMA Yasuo, KIKUCHI Akihiro (NIMS); TUSCHIYA Kiyosumi,
NAKAMOTO Tatsushi (KEK); NAKAGAWA Kazuhiko (Hitachi Cable)
E-mail: TAKEUCHI.Takao@nims.go.jp

1. [FLHIZ
NMR Vﬁ*yhﬁl‘iﬂﬂ &3 BB RN s v o &

7%/]\%%0)[%;&@1‘%&%% (R I AT 4T ARNEANYT

LB P 1T AFE TR EME AR EF T DND THE A S LT
7= %9 1950°C DO E 1 TITH reel-to-reel WWEINEEHET TIT
DOIAER Ga BA~DOAE I B W CEIRY Y — 7 iR
L Ga, Al ESUR LN amwﬁ%&ﬁ@@%&a% (39)
LNDHDT, mERElSA B OFINONb BRI, —FH. &
DEH72 Nb =R w7 28 Nb,Al 74T A ME 1T LLF Of%#
FHIT NbAl 747 A RSB RIIICHE & UARBE R A2 E
Pe(T TV I A% 7)) ISR TARECH > T, IO AP0
BB NRKEOE@A ISR~ 7 2y b~ S AT
ZORZRM L EMEDOSED RO BTN,

IR 22 B E RS T BT T 4T AL ME U T % Ta
\ZE B LI OB ED DAL TDH3, Nb 2T Ta
ORI THENRL D EITH KL T Ta 747 A MEASUTHB
Ze it 1 & U7 BT BRAR AR O WA SO RIREDAE T T D,
AP CIFARRE FAS 22 7 M 0 ) & Rl R (A5 oD i in T
POWEA NI EDHI % B, 584 E T Ta L0f#
N 7)3‘{%2%6 Cuz 74T AR T LT D8I D&
ENRIR A TETE N, AL RO BRFR DL DWW THRE T 5,

2. Cu 747:‘/I~F‘ﬁ/ \1) 7 - BIERAKR

Cu DFf A1 1085°CTH Y, beekd Nb(Al)ss JE g FA 4
Z AR T D20 OF) 1950°C TO R IRALEC Cu XA [§ 5,
L7732 THMIE ND/AVEAE T 4T A RDJEVIZ Cu 2l i
L7272 Tl 8@ L 7= Cu S Nb(ADss E R LI RE D =
A& Z KL TCLED, 22T, Ta 2A~1950°CO &R T
t Cu S LW EIZTEH LT, BIBRIAD Nb/Al 74T A
e d Ta T LZ OSMAE Cu A+ 2 W m A 2 17
AU, BARAGICIE, JR 1 Nb/AVE A RO Ta v —h %
BEMT Cu B OHITIFEA UM T.LTC Cu/Ta/(Nb/ADFS
o T Nay RERIE LT, (63D Cu D=y F 7 RET
FRABIEL . ZDOFELHORICUINTL ., BN L 7= Cu e

TaNfAmyNE—fITRE FRBEICHEE - £ 6Lz, ROT,

ZOEEIRE Ta > —MCTHEEL T Cu-Ni &I AL TR
ML, BN ED Cu-Ni JgroyF o 7 RELTC
U747 A NEANYT BRI A FRAIEL T2, Nb/AL 74T A b
JAVD Ta BIEZ /T A—KELTEZT- 3 D Cu 7474
VRN T M A EL T,
3. HABEEAFME

X112 TaJgJE )3 5.0um T7 47 A M CuSUT E A 6.6um
DHTER AR 2 2GR AL L - O i G- B A7~ 9, Cu /3
VT ST CT7 47 A RSEELHI L JRIFTRINE T 47 AL RS
UT BN DAL AL D, K237 4T A NE AU TS
LORAL MR A LR L 72, Cu NUT IR 4K D759 2K T
TIII AT T EANHIL TS, Cu lINDX® Ta L~ TH
OOMENCH D728 | HIBRIAKRE B & O HN Tz g5
HOITeHT | BHREAVLEEL Y Nb,Al RS O i it 1 FeiE 2 2k
T DR ENRRDOEND, K31E, 0.46%0D fhiF Oz
BRI RN DIEAE LTI Ty 7 INCuNY TEClEE-C
WAEET- AV,

Nb core

/// Nb/Al

<Ta

B
Cu barrier

Fig. 1 Cross sections of a typical Cu interfilamentary—barrier NbsAl
wire after RHQ operations.

600
40

Interfllamentary barrj er
£ 200 \

eaesessee

o
T l
[

Ejgg .m.ms\\\\\r,m.jm.

-600 " 1 " 1 L Il

200 |-

0

M (kA/m)

-200

200

M (KA/m)

-200 —

Magnetic Field, x,H (T)
Fig.2 Comparison of magnetization curves for samples with
different interfilamentary—barrier—species.

Cu filament-barrier

€pe nding max’ ?
Fig.3 Microcracks of the Cu interfilamentary barrier Nb3Al
wire after bending test.

84N 20114F EAFRIL T4 - B HEE AR



1P-pl1

SuperKEKB &2 R FHE{nE

LTS a1 v

4 1BEHAOBRFEA)

Development of the Superconducting Quadrupole Magnet for the SuperKEKB
Final Focusing system (1)

AR E - RINFEAN ., TRIEE . 2R HIESC B S EE KRR, WA (8oL — IS ST Te s
IWASAKI Masako, OHUCHI Norihito, TSUCHIYA Kiyosumi, TAWADA Masafumi, HIGASHI Norio, ZHANGUO Zong,
OKI Toshiyuki, YAMAOKA Hiroshi (KEK)

E-mail: masako.iwasaki@kek.jp

. ZL®IZ
18 TR L — NI A Fe A (KEK) T, KEKB &1+ B
EBAE — DEER A V2 B 777 ) —FEBRBM T
NT&ET-, HE, KEKB IE RO F 25 m (b z BrE LT,
SuperKEKB M &5 O % 5t - B N D L TN 5D
SuperKEKB JIi#E#a ik, KEKB h#EE CaoskL7- i
DEA B AL ZR 40 FEmHdHT &%EF”J:L'CL\
5, ZOEREEIZIBUN T, SuperKEKB NN #E D .LEE T
LA BT — AE L O — AR IR B R
MABHLEVE ., 2014 R ICe — AEIRZBAI6 95 T
ETHD, RFEETIE, Mat)stEA TUWD SuperKEKB B — 2
B2 AR E B A OBRIC OV TS E1T),
2. E—LEEABTEEHMAEIRT LA
SuperKEKB D& — AR AT AT, BT BE T4
E— AT A NHIA N DB E 4 WA X 7 I//I\T*%EJZ
N5, K12 — L0524 55 (Interaction Point : IP) DY AT A
WS 2 7R, 1P Odeh ITEFICIE. B 2 — 20U FH o
QCIRP, QCILP A ZHLE L, £ D% I ICE L — LUK
1 QCIRE, QCILE @”E%@a%bﬂ\éo QC1 BeA D% I
QC2 WehZENZNALEL, &5l 8 BOM{RE 4 AT
RS,
3. MRHRABCE 4 BEREORE
T, BTSRRI O (R 4 A & LT, QC2RP fik
L OREEIT o 72, BERBABA L, B 0BEHE T
JE = A VD I, RS A BEE & DT 2 FIETER L
7o BB ABRE 4 O DOT A U 2K 2 (B —L4
drmoWimX) X3 (BEFHm) Rd, £z, B%
B ARG DT/ RT A—H B R 1ITRT,
|

IRON YOKE R462 RSS

R41.6

R41.1
GNET
BOBBIN

COLLOR

Fig. 2 Cross sectional design of the R&D Magnet

Beam crossing angle=83mrad I ‘

\ Interactlon point

Fig. 3 Longitudinal coil design

Table 1 Parameter of the R&D magnet

R&D magnet Superconducting wire

Inner radius of cold bore 35 mm

Inner radius of the magnet ~ 41.6 mm Number of filament 1338
Outer radius of the magnet  46.2 mm Filament diameter 10.6 um
Outer radius of SS316LN collar ~ 55.0 mm Cu/Sc 1.8
Outer radius of iron yoke 85.0 mm /€(4.2 K,3T) 545 A
Magnet length 400 mm [ (@A2K,4T) 452 A

Design field gradient 28.26 T/m /€(4.2 K,5T) 375A
Effective magnetic length  328.8 mm
Operation  current 368 A
Current density in the bare wire 997 A/mm®

Peak magnetic field w/o iron yoke 1.19 T

Peak magnetic field with iron yoke 1.59T

Diameter 0.648 mm
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Fig. 1 Superconducting magnet system for the SuperKEKB interaction region
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Fig. 1 Balance voltage signals of the LHD helical
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Fig. 1 Superconducting poloidal field coils for JT-60SA

B ket (SS316LN)
27.9 mm Strand (Nb;Sn)

& Center Spiral

D
=)

Tes margin (K)
&2 o » S
=} (=] (=] (=]

»
o

e
o

-50.0 0.0 50.0 100.0 150.0 200.0  250.0
Time (s)

Fig. 3 Temperature margin at the innermost turn during
plasma operation

Table 1 Computation time of AC loss analysis at PF coil

Condition Macro (h) Fortran (h)
Operating scenario 2.1 0.1
Mini collapse 30.6 1.2
ELM 30.6 1.2
RWM 0.4 0.02
Plasma disruption 14.3 0.6
Total 78 3
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A conceptual design of the error field correction coils for JT-60SA
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Condensation energy density properties in Ba(Fe,4;,C0,07),As, with columnar
defects introduced by heavy—ion irradiation
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Solid phase epitaxial growth of Fe(Te,S) precursor films by heat—treatment in Ar atmosphere
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Fig. 1 XRD patterns of Fe(Te,S) thin films heat-treated in

Ar atmosphere. (a) precursor film, (b) heat-treated film at
400°C, (c) at 500°C and (d) at 600°C.
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Fig. l. Temperature ~ dependence  of p  for

(Pbg.sFeys)Sra(Yo5Cags)Cu,O. samples O,-annealed at various
temperatures.

Table 1. Result of Rietveld refinement.

5. B SCHEEEZRL TWRVWDIL,

(Pby.sFeqs)Sta(Yo.5Cays)Cur O,

CuO, H~DFXF ¥ VT DO RKR—TENRRT Atom Site g X y z B (nm?)
IZ72W 2 &, Fe O—#A CuO, il LD Cu  MI(Pb*/Fe’™) la 1 0 0 0 0.0436137(1)
BA MCEET A EICERT S EE X Sus? 2h 1 12 12 0.207443(4) 0.00986823(1)
51 5. Table 1 (2% L7- Rietveld fighro — M2(Y'/Ca®) 1d 1 12 12 12 0.0012738(1)
SEHIT, Fe 78 CuO, Hi L Cu HA Mz Cu/Cu** 2g 1 0 0 0.354427(4)  0.00611664(1)
BVA L TN e DS G T - 7= TS is ¢ 01/0” 4 1 12 0 0.366347(3)  0.0251999(1)
BB, Ry £LT 77 % & 5 kil 02/0* 2g 1 0 0 0.176668(3)  0.00776301(1)
WMERE D LT, A%, L0 SR R IC 03/0* Ic 1 12 12 0 0.211197(1)

X% Fe OEEYVA bOREEZRRDN,

Ryp=7.657 %, R, = 5.817 %, R. = 4.483 %, a = 0.383072(2) nm, ¢ = 1.17557(1) nm.
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In uence of superconducting layer thickness on critical current property in PLD
processed GABCO coated conductors with nanorods
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Tablel: Specification of specimens

specimen thickness d (um) T, (K) process
#1 1.0 92.1 PLD
#2 1.0 90.4 PLD+BZO
#3 2.5 92.1 PLD
#4 2.5 90.5 PLD+BZO
p— KI R { o
10" |
| AN
Ood‘oooo".' ° 6&5
@Mnmmﬁ)ooooooooo ﬁ‘“
— \ \!!%
:) 109, MAAAAAAA. }% i
\ s 0%
| s |
smpmgn” oo }
} IT 2T 5T }
| #1 e A m |
l # o a O l
8 P P T S S T T T -
10 -20 O 20 40 60 80 100 120

Fig. 1:
#1 and #2.

0 [degree]

J.-0 properties at 77.3 K for specimens

10" !

L L Il L
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0 [degree]

Fig. 2: J.-0 properties at 77.3 K for specimens

#2 and #4.
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Field angle dependence of critical current density in heavy-ion-irradiated
GdBCO coated conductors
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Fig. 2: Field angle dependence of J; at 77.3 K at 1.0 T.
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Magnetic field angle dependence of critical current density in PLD—processed GdBCO
coated conductors
O, KRN, AR, RN B, /NEETES], A2 FHRB 0L,

Kin—H (ELET);

WADA Jun, NAGAMIZU Hayato, NAKAMURA Ryota, KIUCHI Masaru, OTABE Edmund SOJI,
MATSUSHITA Teruo (Kyushu Inst. of Tech.)
OMATSU Kazuya (SED);

E-mail:wada@aquarius10.cse.kyutech.ac.jp

B, 0= 0 FHETIEBESOEMEIIZ J 1TRE
<AL, by —2 N8, —5T, Hn
#1.6 T 0=90" JIHTHEER J OE—7 31T &
AETRL T 0= 0 B TR —27 2R

1. [FC®IC

PLD £ TR S 7o TR S = — MR
BRI ENELR & mOERSUERE L J 28D, )

=T NEF LD E LTctkx 7208 CoNs D HIFE
ENTND, LNL2RRG, —MIciER e LTl
méﬂéﬁﬁﬁAXTD4%WTi¢%E@¢@K
KRR LB S LB & 70 0 0 3 X MENZIREDN K D
Z 2 CHRIRICR B 21T 9 MY e < R
JE D 2 #hLL EOEL S SV SEL NI 7 7 v R
W& TR OB B Snd [1], £/, 2—
N & I A CREF 3 2356, B 2 T2 )7
12> DRGSR AN 5 7230 B 70 2 FINBE R A4 (2
LB E ORI EOR N EE L 0 D,

L7z, ZOMEMIZ30T TLVEaE L 727, F7-.
M6®e:0ﬁ%®kﬁbaﬁc%#5urﬁﬁ
THTEBY, ZOHRTHEMNI 2D E L DIFEx
@ﬁéiﬁﬁﬁ%&&otoﬁmﬁﬁ&®w@%ﬁ
7RIS HAT D,

10—

AFFFETIL, Bl Ni 27 7w RHEM PLD 75 GABCO
HRAE O B S EE A FE D I BEARAFME L DN T E .
A7, = 10% ]

~
2. =B
. #2.1

ABFFAC BT L 7zabBHE, FEHRICEL A Ni e o 98t

77y RE&Z RV, 1fE% Ce0,/YSZ/ICeO, & —a— —O— g-8¥
N Y 3 = - PRI 8 L | L L L L L f |+|I )
Lﬁ’_ PLD /f GdBCO fﬁ*ﬁf\ 1%ﬁ%%ﬁ~— Ag 75_)\ 2L e 10_20 0 20 40 60 80 100 120
LI Cu ZEH LT 5, AEIOHEE TIHEES
0 [degree]

JEIENE 22 1.6 um(#1.6), 2.1 um(#2.1) D 2 D%
-, BEFUREE T 12 912K, 934K Th-o7-, J,
DU EAE VLT, Eo= 1.0x 1074 V/im O & R
HEINDIRTE LTe, BESUEERIC R L CERE 2 H I

Fig. 1: J.-06 properties of GdBCO coated conductors at
various magnetic fields at 77 K.
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Fig.1 Angular dependences of J, at 77.3 Kfor B=1T.
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Fig.2 Angular dependences of J, at 65K for B=3T.
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Fig.2 The AC loss property
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Pinning characteristics of GABCO+BSO coated conductors prepared by in—plume PLD method
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Fig.1 Dependence of irreversibility temperature at B=8T
(B//c) on the tape travelling speed during deposition of
GdBCO layer.
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Fig.2 Effect of tape travelling speed during the deposition on
the /-5 curves of GABCO+BSO. IPL246 was deposited at the
travelling speed of 90 m/h and 3 passes, while IPL235 was
30m/h and 1 pass.
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N value characteristics of REBCO coated conductor

BEE EE, ORER ORER, SR R, E B (TU27)

FUJITA Shinji, DAIBO Masanori,

[IJIMA Yasuhiro,

SAITO Takashi (Fujikura Ltd.)

E-mail: sfujita@fujikura.co.jp

1. [ZC®HIZ

4R RE RAEREERM 2 W Ca L EE M Th T
WD, A NVDREFHTITIRES D [-BEFIERN LB TH L, X0
FEANZRERFHIL [ ORESG A FE RIS D B~/ RS b
Bl h, B~ R EEMEICIE n EET LTRSS, n
MEIXIR B BT AR AT T Do AT A8 D [ L n
TEOBEGEKIFIED 53 D3DE . A NVNORESG A SO
HTET, IANVNITHET DB D 534f 2 L 19 i LIS F
HTXD,

A 8], GABCO ###4% MU T 7TTK~20K D% TR o
n EERELZDOTHRET5,

Electric Field [V/cm]

2. BIEAE

TE AW 1T Hastelloy b FIZIBAD & A
L-CPLD £I2JY1.6 u m DOGABCOMRRMES L= #ik Thr D,
TTK, HERSETOL 1% 550 A/cm—w THY, 107~107
V/em TOnfElL 32 ThHD,

IR CRIEZEER T 5720, fIEv =y by T 71tk
DFI 0.5mm MRICT UL LEZ, 7V oRESIE, L0
EROWEE AEEIZTD720100mmE LT, 7V L#
DTIK, BOREHTDL 1% 27T A THY, 107~10°V/emT
OnfllE 27 THD, 7V VI TICEOnfE A TAE TL T
DN, ZHUTT VO mME W=D TV PR D /R T DOE N
BLCNDEEZBND,

P T IAMEEL AN Z0HB AL, ¢ 200mmART DIT<2
S MGG IR K ORE Uz, SR X RS 2L
TYAT S (B ab) LT=E 710 (B ) D2H FUZZAE I
FIMLCRIlE Lz,

n value

3. AR

Fig.1 ICHEDHIELTH0K, B c BT I-V FeikaR7,
ZZ T 107~10° V/em O EIR D A AR L TS,

Fig.2 (2 B/ chEHoD nHEOIRERFMZ 7T, nfifiL 107
~10° V/em TD -V H—FhBEHLELDTHD, Self
field |3RIE Tl L 03@<ARD X270 40K FTCLOHIET
EIRIoTZIN, TTK~40K T n HITIZEAEBL LD o7,
TTK TS ICE T n XTSI 9528, 60K BL T,
IT U ETHIEEAEBBFIEF LW R Lo T2, 72
60K~30K TiE n fEIXIFTEAEREEIHLIEL2h T2, Fig.3
\Z Bl ab B350 n fEDOIRERAFEZ T, 50K~40K TH:
B n ESREE TL, ZAEVRO R TR fH
B2 Bz,

RE ZMAEERM CIIRIET B/ ab BEBEZEIUNL-BE
2 n EAME P 2B G0N A S TWAN[L], A Bl ofs 5
X MOCVD # % AW CRERNCE S s (2] e — %
35,

U HILIVRER TCORERERIC OV THRET S,

n value

SEH

[1]L. Civale et al.: IEEE Trans. Appl.Supercond. 15 (2005)
2808.

[2] S. Awaji et al.: Applied Physics Express 4 (2011) 013101
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Investigation of evaluation procedure of parametric analysis of flux creep flow model with genetic

algorithm and performance evaluation of fast operation with GPGPU
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Evaluation of critical current based on a new transition concept for high—temperature
superconducting wires
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Influence of cutting by mechanical slitter on Jc dlstr|but|on of coated conductors
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to International Symposium on Superconductivity.
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J, mapping based on a modeling of current transport property in REBCO coated conductors
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The magnetic field dependence of J; for YBCO thin film on SrTiO3 bicrystal substrate
measured by the third harmonic voltage method
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Characteristics of the pancake coils using GdABCO coated conductor
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Table 2 Specifications of REBCO single pancake coils

Coil No.

1 2 3

4

5

6

Inner dia. (mm)

60 60 60

60

60

60

Outer dia. (mm)

132 | 131 | 132

132

132

133

Turns

100 | 100 | 100

100

100

100

Tape Length (m)

31 31 31

31

31

31

Coil Ie @TTK (A)

88 85 85

85

88

90
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NNEBRSHBLOaANL Ie ZHRBL, GEZEZPToOaA
M Ie FERMEE IR UT-, Fio, b EESN TS r—%
aA)VE 6 B L TREHRH T CoOMERMELTHMILZ0
T, EOEREWET D,

n value@77K 30 31 33 35 35 33
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(No.1-2, 3-4, 5-6) LIZIRRECTEIR L, A EEFH ClmER
e L 7=, RIELT 2 JEaA /v OB & Fig.1 12, Bk
WA Table. 2 (TR, 2A /L Ie 1% 10° Viem TEFL, =A/L
n 1% 10%~107 Viem TEFEL TV, Fig.2 ITIZaA V&2
A% O BE-1 ¥l 273, Fig.2 XV, 10°~10° V/em OFEH
THER—E L TRY, GRRICEAHITRNEEZ NS,
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FEVESE LT No.2 DAL [e LAV e W (107 1 10
Viem E3#) 2B 582 — OBRSAEHER A 7T, = Current (A)
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Fig.1 two layer pancake coils
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Fig.2 E-I characteristics of pancake coil at 77K (Coil No. 4 )
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U I AHE TR EDSHERS U, F72, 50K TI 166.4A i Number of turns
R FUDE 1.27TT ICBIE L=, Fig.3 Electric field distributions of pancake coil at 77K

Table 1 Specifications of GABCO tapes Table 3 Test results of stacked pancake coils

Type FYSC-SCO05 Temp. Thermal Central Coil Ic
Cu (0.1mm) / Hastelloy (0.1mm) runaway magnetic field (A)
Thickness (mm) 0.3 currents (A) (T) (10"V/cm)
Width (mm) 5 77K 62.8 0.45 61.5
Ic @77K, s.f. (A) 204~219 60K 129.6 0.98 130
n value@77K, s.f. 32~37 50K 166.4 1.27 170
— 81 — 84N 201 14F AR 147 - R
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Study on the current sharing properties of oxide superconducting parallel
conductors wound into pancake coil
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Feasibility of large-current capacity HTS conductors with transposed YBCO tapes
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Table.1 Specification of CASER-2

Current DC 2 kA at 718 K

Voltage DC *=10kV

Cable structure Coaxial, bipolar current feed

39 DI-BSCCO®(SEI) HTS tapes
(23 tapes in inside SC layer,
16 tapes in outside SC layer)

SC tape

72 Peltier current leads

Current leads and 6 copper leads
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Fig. 1 Time evolution of total current up to 2 kA and
voltages of 16 HTS tapes in the outside SC layer
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