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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. 1 Cross sections of a typical Cu interfilamentary—barrier NbsAl
wire after RHQ operations.
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Fig.3 Microcracks of the Cu interfilamentary barrier Nb3Al
wire after bending test.
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Development of the Superconducting Quadrupole Magnet for the SuperKEKB
Final Focusing system (1)
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Fig. 2 Cross sectional design of the R&D Magnet
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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

4. F&&H

4 1%, SuperKEKB 1822 5 RS A0 A BRSO —
LL T, QC2RP e OEERAT T ARGH i«MZISf\)'?A
TWEISH, IbEERER B E AT 572, T ORERIZ DN
T, A THMERE T2,

=

QC1RP

QC2RE T

QC2RP

Fig. 1 Superconducting magnet system for the SuperKEKB interaction region
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Automatic evaluation of mechanical disturbances for the LHD superconducting coils using

balance voltage signhals
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Fig. 1 Balance voltage signals of the LHD helical
coils containing the noise signals such as
flux jump and mechanical
signals.
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Fig.2 Comparison of mechanical disturbance
signals of the LHD H-1 block (M : individual

excitation, O : conventional excitation)
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Speeding up of Temperature Margin analysis Method
in Forced Flow Cooled Superconductors

M FF— A b Bz, AR 2 & W I U7 HE)
ICHIGE Toshikatsu, MURAKAMI Haruyuki, KIZU Kaname, YOSHIDA Kiyoshi (JAEA)
E-mail: ichige.toshikatsu@jaea.go.jp

1. [XCBHIZ

SR ) v EN A AR A 9 D EZ Rl A e AR AR SR DR
EE~— U ERODITIE, 5&(’*?@9&72&& OD%E?W\Z‘E%%FEL
T2 BGR IR FRAT 2 ATO MDD 2D TIXEE DOfENT
177 5% T, o A LWHlig jifiﬁ#laﬂ%ﬁbfb Mize U
7 AP R O R AV LD IR~ — U R0 S DT I OY
E@(}m/‘)‘)ﬂ’ X DB E AL OFEGRE DT ZI T

u+5~®lﬂ ’ﬂ:z} ;ky)ghf_o ZZ T, {mf”'?»—//ﬁﬂﬁ
EOFEHELIZ OV TIRRS,

2. BEX—CU D@L

JT-60SA FBIZE A X, I8 IHD A X VR A L,
4EOH LY L JAR(CS) TV 2—/b | 6 O V- (ER) = A
JVINDIERKE D, ZZ TR TR A KEW CS & EF 221 /1
\ZDWTRT, CS & EF oAV Bl % Fig. 1 12Rd, =4
IO DRI RELELT HOT, TbEk/ v —F%
BN BIUCHEZITOMNELSH D,

BIREaA NV ORE~— DRI, a0V E.

I CIAET DY B LS CTRATHR TR KO
Sy % 52 %f?iﬁ/\UﬁA ENIN A S VL7V
Dy b R OFERRDOBEHI DWW TR BV SO IR AT 2
179, CS BIRDOWrH % Fig. 2 12, IR~ — O A %
Fig. 3 1\TRT, H/NDIRE~—0 8 11 K ThHI LN

2o

3. X/}lb#ﬁ%ﬁ**ﬁo)l—lﬁ1t

BJE~— U OFFT I A TR RN DS ZH T D, &
TR OFEIZI afom/sz“u% THEx BB CEEE
TR DA FAR A FHE L T b3, ZOFHE 7RI,
FHFE Y7 O~raz VT 70 FEORSSET —2 %, Fit
BT MIBA T2 5 E T — 205 B0 E 7> TV ZT-
. BHELICEER 303> TN, FZ TR AT T Fortran
Ty T MIEE R Z T HETa — RTACLOSS J&2 R L | 1635
F A DFEIHIRN T 0T T N TEAETV, AR AT D
B LEITHZE T IRE~— U T O E LA FEE L 7=,
ASAR ST O Ed b OFE R T Table. 1 (2R TIDITFHA
IREfE] 78 h >0 3 h o~ 25 {5 mdifb T 7o, AR IARMT D
A LZLTh, O T X COaf L oiRE~—
VERDDITIL, B, TR K R~ — i ¢
FUZEHL 211 h, 3 h, 396 h DA EF 610 h L T4,

F72, JT-60SA MNFEMR T HETSTAIEIRAFAIAS LD,
T IR 1EHAT 30 4 RIRR CIT/R b, 2 v ay B LIE TR
ANV DPRARANV T AR PEHENDHIZIR D ay "3 hED
728, B ay O BEE B B LT A% TH D, DT
O, T IR Day N ORI, £ OEERY T UA T, 8
KO~ — 2 MR IZNDZEE TR T DM E N DD, Lo

T, TARCOBGREERDWRE~— 0% 30 DREETRD
5 ENHATES LD, BRI IAT OIRE ~ — DU AT D AL

TATONEED DD,

4. FEO
FMAEBE R DR~ — P U 23RO DT FE O k&
AT L O AR S OfEHT R OV T UAIZ LD

AR E A VOB IEDO AT A RIS | B REaA L
J@/\)?A{A@%@lﬂﬁ*ﬁnf EMRL, 5%, T IX~<

EIROEAROT=0\2, Bl m i b HIFES T,
SE K
[1] T #HF—, fth: JAEA-Data/code 2010021 (2010)

[2] L. Bottra, et al., Journal of Computational Physics 125,
(1996) 26-41

Fig. 1 Superconducting poloidal field coils for JT-60SA
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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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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
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Fig. 1:
#1 and #2.
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J.-0 properties at 77.3 K for specimens

10" !

L L Il L
20 40 60 80 100 120

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
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Fig. 2: Field angle dependence of J; at 77.3 K at 1.0 T.
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Fig. 1: J.-06 properties of GdBCO coated conductors at
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New phenomenon of AC loss property of REBCO coated superconductor
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Development of BZO doped YGdBCO coated conductors with high infield-/;
by TFA-MOD Process

EEARR, PR —. HREIES, FRMERS, MR, (ISTEC-SRL)
HABIE, B (SWCC Showa Cable System Co. Ltd).
DRSNS, i (JFCC)

Y.Takahashi, K.Nakaoka, M.Yoshizumi, T.Izumi, Y.Shiohara (ISTEC-SRL)
Y.Aoki, T.Hasegawa (SWCC Showa Cable System Co. Ltd).
Takeharu KATO, Tsukasa HIRAYAMA (JFCC)

e-mail: y.takahashi@istec.or.jp

[FL®IZ:

TFA-MOD Ei3{E = A k0@ PhGE e 8 B g % (R
ARERRE T o AL LTMONn TR Y., BMIERICE
VT 500m #% T 300A/em 8D L & A9 5 YBCO #ibf %
ERLL7Z E W i e ST b, [11 L L7aen s,
MOD (Z & v {EfL L7 YBCO # I3 Omisic X 5 L
BFEAKRE L, B HEttom EngEL ShTE -,
ISTEC <Tix TFA-MOD %% V7= YGABCO R ic
BaZrOs (BZO) F / ki 2B AT 5 Z &I L AR
e B 2B L TRV (2], BE. RREMICBT D
et P REPE R _E O RINBH R 2D TV b, ARBFZE T
BRI BERL S A G % 2 LT L 0 e T R oo 1)
WY L= TS T 5,

RERAHE -

YGABCO D {EL T TEA-MOD 1 T1T\V . YGd 1BGIA
W2 ZrO ¥ &2 W U 7o BB &2 v 7o, AR B
Y,Gd,Ba,Cu,ZrO D EVIRE % Z i Z 1 0.154,  0.046,
0.32, 0.6, 0.02mol/L (Y:Gd:Ba:Cu:ZrO=
0.77:0.23:1.6:3:0.0) & 72 2 L O L2 b D& v,
PBEBE DO FESRLIT CeO,/LMO/IBAD-MgO/GZO/ /N AT 1 A
™I Bl ERFENARRE T 4 v T a—T 4 v T L,
RTR %A 7 OERIF CRBEEAT > T2, AT « R EE
E 5Sm/h TITW  ARBER 1.52um 725 L OIS E i L
oo RBERFOIRE V7 7 AV Z2HBR L, BETo 77
AN EREST I OBIRE RS Z LI K TR
M ESH L7200 IESEMF AR L7z, YGdBCO D
ST L3 & Wi #1252 SEM. TEM % AU, flidbtis
OFHMIEL XRD (0/20, fisLX) TV, s E ke (&)
OWEE 77K, HOBRFHERO3T HCEG ML E
JHNTITV, 1pViem OFEEFEAETER L, 3THO L
BIEZOW TN E 2 2L S T C L OAE
IRAFNEZ R L7z,

R

ABEFE®R PO T, (760°C) LL T OIREE CREFAT v 7 %
AL EEGLPRA L 77K, 3T 12381 DR T fe ~D 5%
BEREL,  KUIKRBEHRE v 7 7 A L EATRO
T7K,3T D L-B- 0 JERE R % 73 (BEEREIE 1.5 u m),
B AR o BB I BVL IR EE 1 575°C | PRFFIE
X sk Ch D, Fio, TTKBEOHIBICRIT D LT
2 355AK E AN, 438A(L B %) TH -7,  TTK,3T
2B D L OAERIFHEIZRIZTRT L 912720 | Inin(3T)
WX RATO 15.4A 1Tk L, FRIBVLELA fi L7-th R% T
I% 26.1A & KiEZRB5 D LI Btz LRFESR
(Lmksr/ Lrkse) B 4.3%ELEAN S 5.9%E B %I
ELTEY., 3T BT 2 LA B SRS LA ELLE
DONENRMEREINT-, Ta7r A LLBRIZORED

Wil g4 SEM TIT o 7= fE (X1 2), PRV % it L
TS B A% o CITtk R AT OB & Hel L T Pore 28JE 4
W7 B R i o TR Y LW EO—/ &> T
HTENRBEI AL, ARFERTITIFRBWWEICL S L
M EoFEEEE L LT TEM (2 L5 BZO F /B 7D 4
RIEE O WGBSR RCT 2 D LW EO 780 FfEEL
PRGSO T LIRS L7 EO SN T H T 5,

40
35 ﬂ .
) ]
30 - ", : .
e
25 ) WRE To -=26:1A

Ic (A)

L )
20 \
.ul"J
15 | #*° ...

WEHT Te,, =15.4A

0 50 100 150 200 250
0 (deg.)
1. KRB RAIE D 1-B- 0 JIERSE
(e B f%  PREVAEE | SR AT H R )

o L i (v [ AL 2 )
2. ARBESIFL BT Ol SEM 55

o B 1% (Hh [ BB A)

g

ARFIEIL, A > b U T DRIBEEE S AR B R O
gt e LT, Hrm X —pEEH B M (NEDO)D
FREWCKVERLIZbDOTH D,
SEH
(/RS 2580 [F] - IR L5 - tBFEE S
3A-a08, p. 187
[2]FfED 581 Al - (R 1.5 MBS P A
2B-a05, p. 127

TR AR

Hi84IR]  20114F BEAR R T2 - B HY R



1P-p24

Y SR T AL

In-plume PLD ;X TE&IL 7= BSO #iI0 GdBCO M DE > IEHOFFE

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
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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
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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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3. &Rl CoO MR LORHMEDOHERS

F1 MM TOE L = T IRFGA—K

A LA/m?] o’ ¥ m

LA 1 3.76 X 10" 7.05x 10" 6.50X 107" 2.41
2 3.07X 10" 4.90%x 10" 6.40X 107" 2.39
FEAm3 3.86x 10" 7.38x 10" 6.50X 107" 2.40
EAdfE 3.80Xx 10" 7.20x 10" 6.50Xx107  2.40

#2: CPULGPUDMLIRIER] o Lh i

CPU (Intel Core-i7 870) GPU (GeForce GTS 250)

720[min] 25[min]

4. F&H

FHEBE 4 A AT 9D LICED, GAZ W7 —7
Ta—ET VDT A= PRI THRE I O B3 AT RE
Lipotz, £-. CUDAT /I L6z VA2 TEmdEb 52
EDM KT,

S5 Xk
[1] J. Minami, et al.: Abstracts of CSJ Conference, Vol. 82
(2010) p.78
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Evaluation of critical current based on a new transition concept for high—temperature
superconducting wires

A5 fE— W B R (R LS R
ISHIGURI Shinichi, IKEGAMI Daisuke (Fukui national college of technology)
E-mail: ishiguri@fukui—nct.ac.jp
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[17 M.Yamamura, M. Sugawara, O.Tsukamoto, M.Yamaguchi,
M.Yamamoto, Technology of Superconductivity, Institute of Electrical
Engineers of Japan, p.25

[2] & W8 fh:[THilk YBCO 7—7#M ORIKERIREICHEITS
i LR FE DR A FEARAFPE LR E 1 | ARIE T2 vol.44
No.12 p.561(2009)
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Influence of cutting by mechanical slitter on Jc dlstr|but|on of coated conductors

P S, e Wz, & 4, A ®RE (E'\j()
/N B, Kby — L ((FEAET) ; ful &, KEE = (SRL)
NISHINO Ryohei, AMEMIYA Naoyuki, LI Quan, NAKAMURA Taketsune (Kyoto Univ.)
KONISHI Masaya, OHMATSU Kazuya (SEI) ; MARUYAMA Osamu, OHKUMA Takeshi (SRL)
E-mail: r-nishino@kuee.kyoto—u.ac.jp
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BT J AR XFHA U7 SRR [ oA a3 ic g
T DL TRDDHIENTESD,

3. EEER

F7°. Fig. 3 (a)L-A, (h)R-A 1%, fﬁﬁﬁwxj/é?@}w)
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1. N. Amemiya: Journal of the Cryogenic Society of Japan,
Vol. 45 No. 8 (2010) p.376

2. N. Amemiya et al.:
distributions degraded near edges of coated conductors
through cutting processes and their influence on ac loss
characteristics of power transmission cables” submitted
to International Symposium on Superconductivity.

“Lateral critical current density

Upper Cutter

5o matera 7

Substrate

‘ Superconductor layer ‘

Fig. 1 Mechanical slitter.

Sample A (A

holder
6‘ _______ E——— g —————— Null line

Fig. 2 Magnetic knife system.
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Fig. 3 /, distributions measured by magnetic knife.
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J, mapping based on a modeling of current transport property in REBCO coated conductors
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Fig.1 B Tcharacteristic. Dots and lines are
measurement results and analytical expressions,
respectively.
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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

MW G, B, B R ORE RS (REA KT
OKITA Kensuke, HATANAKA Yuta, FUJTYOSHI Takanori, SUEYOSHI Tetsuro (Kumamoto Univ.)
E-mail: okita@st.cs.kumamoto-u.ac.jp
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Fig.1 The third harmonic voltage V3 as a function of the coil
current N2 at B=0T, 0.05T, 0.25 T.
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Fig.2 The magnetic field of J..
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1. H. Yamada, et al.: Physica C 451 (2007) 107.
2. H. Yamaski, et al.: Supercond. Sci. Technol. 17 (2004) 916.
3. D. Dimos, et al.: Phys. Rev. Lett. 61 (1988) 219.

84 201 14E AT T4~

S



1P-p31

GdBCO BEEBRM D /MBI —Faq )LEEE S

Characteristics of the pancake coils using GdABCO coated conductor
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1. [XC®HIZ

RE RBEE AT ENRFIZIRB TN HBE S
BLTERIANEZRWETHLERHY, BIESNzaA 1D
EEPEIZa ANV OBFR - BIERFENSEHSNAIKER
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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

RIEL . AV INRES 53 AT SR D BG4 FEAR TR D D= A
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

2. N —Fa/ )L EERIFE H DB E T

i U786 R8T % Table. 1 (R, SR L MERR B4
EOWRMETIRIRER | CER —BIEHERZREL, 4 Ic
(10° Viem ) | #44 n fE (107~10° V/em E38) 2B EL
7o AT, B % FRP BHITEHRL Table. 2 OFEILD/ 77
—FXafVEREL N —Fa vk 2 T oREE
(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,
F7-, Table. 2 XV, T _RCOBMELTZaA/ZENT n fED
30 L ETHIaANBEETHLHENZD,

EBIZ, Fig. 3 TIEaA /L NRESS 53 AR S Ol S 0 FEf 1.E-09
FEVESE LT No.2 DAL [e LAV e W (107 1 10
Viem E3#) 2B 582 — OBRSAEHER A 7T, = Current (A)
AV Ie WEFERMEEIFIE — L TRY, 77K DAL Ie BTl
A NVHEEY 8§ #—2 H T 92X10° Viem DERNFAET

Fig.1 two layer pancake coils

1.E-06

® impregnated
¢ before impregnated

1.E-07

1.E-08

Electric field (V/cm)
BB @ €0 ¢ ¢ 00000

100

Fig.2 E-I characteristics of pancake coil at 77K (Coil No. 4 )

HatHEAER Chotz, B o 5 HOaAL DN THaA 1.£-05 _
IV L BB L TR 5% LN Tl Z LA R LI Coil No-2
2 8E-06 Cal. Coil Ic = 85.8A
3. HIEG MDA LOERSANEERR S eeos | Measured Coll le =854
2 BB LOTA L b F IR ERELC 2
WA S r—FaA v Zat 6 JaRUELIca AV 23AEL ' ag-08 |
GM I L DA A A FCIB BB T o7, 450 g
—F AL CHAEBELEL ., BEaA LSO o 9 E-06
HIEHIT-T=, WEERITHN 1A Fo R TnhEafLNT
BERED RS RUCTIHIEL 72, 77, 60, 50K DA% 0.E+00

T@@%ﬁﬁﬁ%%%Table. 3@:%@—0 10'7V/cm ﬁg%@:/]’ 1 12 23 34 45 56 67 78 89 100

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
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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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Fig.2 Current distribution of HTS tapes
in the outside SC laver
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