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Table 1 Mechanical characteristics of JK2LB jacket base and
weld metal

JK2LB jacket YS,MPa __ UTS, MPa Kic(J), MPam®®
Base 1,150 1,474 182
Weld 1,111 1,416 202
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Table.1 Major parameters of the CICC sample

Conductor radius 20.25 mm
The number of Nb;Sn strand 900
5™ twist pitch 420 mm
4™ twist pitch 298 mm
3" twist pitch 186 mm
Strand diameter 0.82 mm
Void fraction 33%
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Fig.1 Current distribution of each bundle (1-150) when
temperature reaches current sharing temperature.
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Fig. 1. A calculation model of the helical coil conductor, where
k1, k,, and k5 are transverse thermal conductivities.
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Fig. 2. Calculated heat generation in each component of the

conductor at 12.0 kA, 4.4 K.

1
10°  0.0001

Hall electric field: E, = Ry j, B, = (Rj - R )B.1, [ta
Work by Hall effect: W™ = f EI (x)dx==(Rg' - R§)B.I§ [2a =W

Fig. 3. Hall effect of transfer current in the conductor during a
normal-zone propagation. Ry is Hall coefficient.
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Fig. 4. The measured and calculated propagation velocoty at 4.4
K. HF is the ratio of heat transefer to the measured value with a
short condcutor sample.
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Neutron irradiation effect on superconducting materials

—Installation of 15.5 T superconducting magnet system into radiation control area—

PEAT BT (BZREAHE) ;719 Z25% (NIMS) ; 75 5 o6 (NIMS) ; 34 Frkfe CRAEK) ;
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NISHIMURA Arata (NIFS); TAKEUCHI Takao (NIMS); NISHIJIMA Gen (NIMS);
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HIROSE Ryoichi (JASTEC); MIKI Takashi (KOBELCO)
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BRG IR Tk, ERRLEZTmARBORTESMEL., 3.5
MeV D o fif-E 14 MeV DOHEFRNAERESND, Z0 14
MeV HET-O—FIIBEE 7 2y MBI, B{EER
M BLEE D, EDOEEERIITHLNIZT D7D
HPE - R Lo T b L 72 5o o0 FB i 5 P A A
%155 THBBE < 3o b3 IREE AIZEA L —hEHIZ L
KPR 2 —OFEBEXIRIEAS N,

ARWFIECTlX, DO~ T Xy b AT ARFH I AT AT
WS 5,

2. 155T BIZEYI Ry hEBRERIESAVH—F
HALTBEE~ 7 Ry NI, e R 15.5 T OEmE
BRE~7 2y N ChD, B BRI TOWRMRE LU~
VD LD HZBET A7 DI RSB EI~ 7 Ry MRS
7o, BIBORTRIL 52 mm ThHD, 7744 AZ v NNEEZE
WZ51EK 4 A CRBECEDIRIEIL/RD, 2D~ Ry hDR
TRRIAFN CE LRI B A — R FRFICE A LT, 1R
FERZEA LA — DR EI 2 50 GM B TITV ., e Kak
EFEE 500A ., FEHEE 1T 4.2K~20K LI EDOfIAfE A>T
Do 15.5T ~27 %y bR EE A8 A —% Fig. 1 1237, i

FERIZEA L —NT 15.5T 7 2y bR E ESI TNV,

15.5T <7 Ry bR E A B AV — NI O R — VR
REEDOPIZRE SN, BER D —/VRIMAIEE TR 5 B AL
TR IDITEEE S TS,

FREHRO AT 8% Fig. 2 (277, ibBHRIX 35mmT“§>U\
FOBHRT I AN GBI R L& — 2 AT &, i
DOETL T INHY ., EPH%@ SOBETHYT ;‘r—itﬂaf’
HEH., T80 oDy 1FIA2—ay [ Ths, =
DAV B —y7 O 5 IXE # 500A BIRICHE S, — &
DEBIEN D LM TRBFEIR A5 (LS D& L 7> T
A%

3. BIzEHFMERIE

Nb3Sn ##44 O B Ol ER R4 Fig. 3 1R 7, #UBHA

BA 0.7mm T, 70 R —hORBIRERM TH B, kT
BE%T%Z{TO?’L AHRIE 1.0 x 107 D 14 MeV HHET-2HTTND

25, ARBHEEE L S5 O B % Fig. 3127, 7283, Htilh,
RREl o7 ey NI, R ORESIRE (17.8 K) LGS
252 T CThb,

RIGHFTTIL, 5T 75 15.5T £ TOREFIES N FEERAYIC
BHITNS, F2. 1.0 x 102 D 14 MeV 7224 T3k
BHCH, Eﬁﬁ@z‘%ﬁ%ﬂwéhﬂ D,

FEEAIRIEITHIE R i ayh&h, IBREEN O 75
Eﬁﬁ«mﬂw 7%, 2T, BENC L > TRBENIC RS K
Ma SRS, 2O RBE K3 FE N E E5 B bahi-
RO 1R N %R EXd572d B 2605,

a=== 0
Fig. 1155T
Superconducting magnet and variable temperature insert.
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Fig. 3 Reaction between Magnetic field and.temperature.
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Design and trial manufacturing of JT-60SA thermal shield
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KAMIYA Koji, ONISHI Yoshihiro, ICHIGE Toshikatsu, MURAKAMI Haruyuki, YOSHIDA Kiyoshi (JAEA),
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JT-60 OT T A< HTIAD HaA NV ae CRIRE | E X
2% JT-60SA 13, HRE AN 728 4K Al ~D BN HD
W AR 5728, 80K \ZH ALz —~ /Ly — LR Tl
(R~ 27 R b AT 501-3], RHE TIL, —<Li—
VR OREIEFENT D, — s — LR SRV DRk E T
DS DB H ERGERER 1ROV T 95, £ 10
JE A DA E 22 R IR —~ L — LR (VVTS) DA,
ORI VVTS EORANT BRI LD BUELHINL A ZEIZ SN T
HEET D,

2. =TI — LR DIEERT

Fig. 1 IR —</ v — URIE, BEEa A TR,
TR EIEREDOBIIEEREEY —~ /Ly — /LR
(WTS) ., I7AF A NeDRNINLIE T DI TAF AL M
—=< /LY —/LR(CTS) . #L T VVTS & CTS 2845 PTS
TIERSND, ZNBITRaAZ L EIC 36 2 ES TRy,
B RIVIENE 10 FEAS ALTHERAES F-(Coupler) EAffg ik X T
THHE SN TWD, 2O MEE T DD B KIG 1 % bt
IZEVEHL, W ERBRIC IR MR ZITOLE N DD, K
EH T, KIS 1A BT O MER O Z TV, P —~
V=V RINDJR T 53 A& R LT, 2 OfE R4 el FEhi
TAMERBRIT Fig. 2 (RTINS T 2 22 VT
B TELMEE LT, £/- Fig. 1OEF /L CEHINZIG
7155 Fig. 2 TORFE MR E R L, AWM/ 14.3kN
THHIEERELZ,

3. #MEl vWTS 4k

VVTS O AEIL Fig. 3 HXD IO A& L F71 10 45y
DOHMAl VVTS Z3AMEL . BEERUEAZER Smm & LTz, Dk
BOAMU VVTS ORUEAFET 7.7mm 729, bmm 28252
ERDD T, ZDTD ERE TR EEL T FCW(Flux
Core Weld)Z 3 AL, VT Sz il 3~ 2 Z L2 /a3 5,
FIAMAl VVTS % Fig. 4 1237 £912, 2009 4 IZFRIEL TN
il VVTS[EEEEL , MNLAFEE B Lo A Et A AR E LT,
FORE R, B EFHAZET 5.2mm L7420, HEED 10mm AL
72

4. F&H
=L — VR DI EMATIZ LY EE T2 0 DK
I RS WERBRSEERELZ, T2 10 O/l

VVTS OFAEZFTUN, I VVTS &N RER AT -7 fi 5

BEHAZEN, BETHS 10mm 2 e 95 5.2mm ZEakL
7=

SE X

1. Kamiya K., et al.: Design and trial manufacturing of the
thermal shield for JT-60SA, ICEC23 (2010) p.797

2. K. Yoshida, et al.: Design and Construction of JT-60SA
Superconducting Magnet System, APFA, P27 (2009) p.2

3. Koji Kamiya, et al.: Abstract of CS]J Conference, Vol. 81
(2009) p. 57

A
14.7 m
Mechanical
coupler
Superconducting v

coil

Fig.1 Thermal Shield and mechanical coupler

Load

Coupler

Fig. 2 Schematic of coupler load test

Fig. 3 Overall 20 degree thermal shield (left)
and 10 degree outboard VVTS (right)

Fig. 4 Assembled inboard and outboard VVTS
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Time—dependent Change of Current Sharing Temperature
by Repetition Excitation of Central Solenoid Conductor for JT-60SA
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T 6.54K LI EOD Tes 28552 LTHY | EREEIKIT 45772
BN RE R D T LR TE T,

3. #BYIRLBERER
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ELY 7NV OlEEREZESE, BRI KL OB
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10, 50, 200, 1000, 2000, 3000, 4000 [El#FE 4 (2 Tes ZHIE
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BIOFE - HHE7T ot ACED Tes OHILITHEGRS R
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0.1K FEE ORI ERZDFFHAN TH -T2,

4. F&&H

A A L7 Tes iR EB L ORI Ui Bl L0, CSiE
RIT 03 7o AR B R R A RO 2 & M0 U bR - IR D
T AR L TR SR DB A RS2V EN D>
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SE XM

1. K. Yoshida, et al.: Physica C, 470 (2010) pp. 1727-1733
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Fig.2 Results of Tcs measurement
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Fig.3 Results of repetition excitation test
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JT-60SA CS BEADHEL EF EARDRAARKREXKIZL IR
Fabrication of CS conductors for JT-60SA and EF conductors affected by Great East Japan
Earthquake
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BF oA VERERORVENBIASIL, 2011 9 H 9 HET
12 26 ROERNBBAESN TS, LOLARNE, 2011 4E 3 H
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BB, VX REMEEIA AL A IR TR LT
| M - BT 5 IEIC KV RIES D, Fig. 112 CSERD
Wrm 5 EE R T,

EREAEERME TR, £7. Vv EE Tm)E RS
R AL TR ET 466m OFER Iy v e ilfe+2, %
D%, VAT TRBIRERRE R R VX7 vy I [ZIAATE
BT, g a B E LI N D B B TR TR
AL 7235, [EAE 3m ORT ATEEID,

3. CS BERDEMERR

CS Moy NIRRTl SRS RENTE,

Dy hOBAIEN Tm T 13m O EF JICH~_EL, &bz

AT A BEHETERWTD | IR A R<RD 2L,

WA Xy MIB AT BRI L D 7y R D% 7 A
/T 0.55mm Lae< BHAFIZ K E/L ) AL EIZ /22 R BE
PERHDHZ LR ERTRETH T,

Table 112 CS ¥ v/ry b BERHARZ R T, WA
EF Y%Ay b CIE, SEXMEIZRTL T20.05mm FBEEDITHH
X ThoT=28, CS MITHEEDAZED I A IED FIEMR
IXHDON TN, SHIZ, fMGFELAZD ERD 10%ETIES
DTz, £ZC, EF ¥y hefeh Hontd 3T
D CS Xy bD~FEEZRIEL, W50y MRl 0B
7278 0.1mm PL NIZ72 A SONEE Z D TIEET L ER D
STz, Fo BEELT 38.5m OER Iy MEL-L2
A ETFFHEIT 6.42° RILVTCNBIEND STz, T, ¥
¥y B ERORUNITER T 2L D Thotz, LLRNRD,
Uy NEBERF O UL, B2 B RO R TIC 2
LARWZERNBHSN o7, Dy PR A~DIRIED 5 IA 7
FiF, o NIV KREN BF #RE0/ NS L7 oT-, LA
J0., CSEIRDBEICEFTEL RBLAE-,

4. EF EAD#SIKR

2011453 A 11 BOKRERIZLY, BrEEa &R
PRAE ST 22 ROBREERDHS 21 AR 1 JBLAY
BETEDNIIREEDDIES N2 (Fig.2), BARDHIE DT

WIIARRIOB A BT DU ERH T, EIROARED
NS KA B MRATL . BRI A 7 LA O iR A
Bz, BRhc i S3& T R CoBEMREMIEL ., FIH TFE R
RAETHHZEETEFBLIZ,

5. F&oH

CS ERDOBNEEBIALUITE, 238m DK% 2 A 466m
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1. K. Kizu, et al.: Abstracts of CSJ Conference, Vol. 80
(2009) p.128

2. K. Kizu, et al.: Abstracts of CSJ Conference, Vol. 82
(2010) p.121
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Jacke
N
Cable ©
3
3
Central
Spiral v

Fig. 1 Cross Section of CS Conductor.

Table 1 Parameters of CS jacket before compaction

item values
Outer size(mm) 29.2 £0.2
Inner diameter (mm) 22.8 £0.2
Unit length (m)f >7
Bore eccentricity [Ecc] <10 %
Straightness (mm/m) <1.0
Twist about the longitudinal axis (mm/m) <1.0

Fig. 2 Conductor after the earthquake.
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Development of Y—based Superconducting Motor
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IWAKUMA Masataka (Kyushu Univ.); ISHIYAMA Atsushi (Waseda Univ.)
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1. [FL&I:
Y ZEMORER, BEOMERIE L, £/, A ETR
I, D1 EBEIREL TRV TV, A lal, @ RetED D J (L
BAZED, ET NV B IO HNIC OV THEZRBR AT
VY, EBLZ 500kW(1800rpm), SMW(200rpm)ik 0> & —& D%
HEATSTOT, ZOREERE T 5, #2K, Simens,
AMSC, JII# & T., Doosan #L(#EE)IZ LY Bi SR CE—4
DIRFTSAVCETD, ARl A1 CTRARMIZ Y R LD
B FORFREF N TET,
2. ERAR:

BHORENEE Y ZAMICEY, BEEHISELZ RO
R nNET VEERLE (Figl), EXHELTO
1800rpm O & [BIHE I 2 DL, 4 MRZEAEEL D AEBU R
LUz, ITARAA N OB Z GM M HEEIZIY 40-50K
IEEIGHEIL, WERBREIT -T2, TOMEE VT, FEE
FH(1800rpm)?> 500kW E—% | F7=, #AH(200rpm)> SMW
T—HEREF LI,

Fig.1Y-model coil for motor application (left). Assumed
half cross-section in the 4-pole S00kW Y-motor (right).

3. ERRFEREEE:

Fig.1 OaA/VORGGRERFERA Fig.2 2”7, 50K TiX
180A/5mm g% 8 E CTX7o, ZAUTR TR T4 D 1-B
P —ELTBY, B EED 100%Z 211U THIE 42
ENTE, Thbb, TyPUARERE & LAk
— ATy 7RV OER, FIR TR THIITEL DT,
SHIT, ZDaA/VE 40K £THEITHE BEENIEL 220A
LB DZ btz

=T °

’g 200
S
=
ﬁ 150 L 2
é\& 10 WK
e
i —B-50K
= =
a—F>,
o . . . . .
0 05 1 15 2 25

HFERBUSE T D (D

Fig.2 Load line of the coil in Fig.1 and the /. -B
characteristic of the Y- wire.

PLEDO#E AV 500kW-1800rpm, SMW-200rpm <
—HDERFEAT ST, 40K THEHiE T oA /LR i X R TR
I ETHHIZLELT-, Table 112 500kW E—4DFIZRT,
Y R ZEDE 40K T 3T ORGEA B 5780 Flk-Eik
TRy T REE 1.2T Em< T, iy, #b &t 1
W2 12km LD ETH I, ZOTDT—F DKL /NS

N ON

Table.l Specifications of the Y-500kWmotor

| $7 500kW
EE 440V
EER 1800rpm
&N 4

BEF e 490mm
HORER 330mm
AS 370mm
IFPFrv7 sSmm

EEF PUEER 230A

(40K) |#—m 1050
gih 241.5kAT
8= (& 1.2km
;ﬂ:l 1 VERE | 3.0T
Foy THREE | 1.2T

*600Alcmis (77K, ECHE) #ETomEt

ST, BEFRETED 600A/cm EX7e0 i ELTRY, ZOREMN
1547, Fig3 ICE—2 DK% R T, FME, £S1E 500mm,
2000mm P& ERE RO FHEREL L RD DR /NS | F iz,
KGR L N TH R ARV KRESIT o7, $T2. KAR
AL L, ER 2 L T Ar T3 (Nd, Dy
LY) O RAE T AL BB CIEKIE2EIEN R
DALz, SMW BEIZOWTH | RES, EHE, ZhERREZMEIL,
KiE7ec B A O, FEIEYS B RN 35,

4. FEH:

BIE Y B E o LR ER LR G HER R A
1TV, 500kW, SMW E—X %3t LT, 23, K, EE
EEEEEE L ORENEDIL, PEEICH B RS S
DIV, T BRIEE AN ED K ARAKED LR L ., A7 -
HEIC B R HIB R 2 R ET L. KiE 7 H S HIR S S
naRELEST,

HERTEENE  ART

BE. ®ER

EX P S

Fig.3 Cross-section of the designed Y-500kW Motor in
Table 1.

BIEE AHIZERITICIEE B AT AKX () o ER K,
ARG, B EIED, K B 12 (BR) O AR, R K, 1L
RIS RS TEE Z2ICEaRLET, K
R, T R BRI B 5 7 Y = 7 - ik & i
REE— AT A NY DR ESPTEIOBSE ] O—ifEL
TNEDO DOZFEICENFESL 7= D ThD,
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Influence of Output Power and Stator Size on Generator Performance of HTS Generators for
Wind Power Systems
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1. [ZC®HIZ

Fig.3 6, MR ENUT-0OFTE HTS EIdH DR E5MW
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G LIZ[1], (2], A EL MR FE2~15MW O HTS [F]
I8 B R B S 1B 72 BB RAR AT ATV [ E K 23 %
EAEMEREIC KT T B O W THRE L 72D TG 5,

2. HTS REH DO ER KRR

ERRET 0515 FIVTZEA HTS [R5 B
EREREFHEITO, R BLEE MR BRI R
ET B OV TR LTz, S FHI SR AR E LT,
<HTS B IZITEESREE 77K O FTHEZ: YBCO #3218,

BUIRPEREE L C 77K, A B35 FC 300 A/mm® & FV =,
« [ETHiE -8R OB e AU P VNI e b D 728D 1.9T 2SS,
< TR P VX EL AT 20 3A/mm? £ 975,
CEARSERTIR, 225 ERIKICEY 1.5 £ 1200A/cm &35,

Fig. 1~3 (23 B H ) A fe b [ - AMR S HE B O &
LINERA N TS HTS ol MIF T HBE R T,

Fig.1 mb, HAOREOB KL LG IR B T 5720
IR BRO AR R LBV EENINT 528, [E5E 4+

PUF CIEEE FAMEA~8mIT R L TEAUZE 2T,

SMW LA _ETIEREE FIME DO EENRENZEN 3D,

DL Eo s Rosn, EE F-IMREIZEMW LU CrifE L
EHIFRAN O AMFEFETIUV, 10MW FREE D KA w20
EFEEREMERE B D E MR 2 5O 8mIRFEIZT 500
LELWEERD, ZOHAICIT, BEEO D EEREL B
HFANI 72 E DORPR MM B 72D,
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Fig.2 7°0, FEEMNRIZEMW LLF CIIEE F-oME4~6
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Table 1 Main design results of 5-10MW HTS generators

Generator A B C
Generator output power [MW] 5 10 10
Rotating speed 15 10 10
Number of poles 32 32 64
Stator outer diameter [m] 4.0 4.0 8.0
Stator length [m] 1.86 5.53 1.15
Rotor outer diameter [m] 33 33 7.3
Flux /pole [Wb] 0.53 1.59 0.36
Magnetic flux density 1.15 1.16 1.14
in air gap [T]
Magnetomotive force of 37.3 38.2 40.4
field winding [kA/Fbi]
Current density of HTS coils 60 60 60
[A/mm?]
Rated current of HTS coils [A] 60 60 60
Number of HTS coils [turns] 650 670 710
Total length of HTS wires [km] 91 250 134
Generator weight [ton] 86 266 134
Efficiency [%] 95.3 94.6 96.2
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Fig. 1

Circuit diagram for the series connection of
fault—current limiting (FCL) elements that are
parallel-connected with superconducting tapes.
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Fig. 2 Circuit diagram for the parallel connection of series—
connected FCL elements, with using appropriate inductors.
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Fig. 3 Short—circuit test result for FCL elements
parallel-connected with using inductors.
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Figure 1 Model looped distribution system

3. NSIA—ADEKREHE

FCL R E DB M EE L2537 A—H (BRI HHT RLF LEH{E
BRI ILS Th D, /L—7 BAPAZR I ~ORRE T, BRIE
IRHUZIL — OBNERRE ~E L W2, L— T B D
TERE LA R IR CEA#IPH TR E T 5, BMERRMGERIL, 22
ANBFCH U TEEL 2 WEINCERE T D, ZORMT, IR
FHERFOEE =3 X =D ESNDIRE EF(X 2)28

00

Estimated temperature of FCLs(K)

FCL 0)311:75%,@1)\?;]‘6&)“;&’ /\03%_&0)gﬁﬁli%7j‘ BU*M -005 0 005 D(‘ ) 015 02 025 03
time(sec.

E;O%Xﬁk [==FCL4a — FOL5a — FCLéa)

Z i3

1. H.Kameda, et al.: CRIEP Report, R06022 (2006) Figure 2 Estimated temperature of FCLs

2. H.Kameda, et al.: CRIEPI Report, R10008 (2010)

Table 1 Estimation of arrangement of FCLs in looped distribution system

Arrangement3 Arrangement 1 Arrangement 2
(FCL4 ~FCL6) (FCL1~FCL3) (FCLa~FCLc)
1) Eault clearance by loop switch 1) Reduction of breaking 1) Reduction of breaking
Effect of 2) Flexibility of power system capacity of CB capacity of CB
introduction | configuration 2) Reduction of equipment 2) Reduction of equipment
3) Localization of blackout area damage damage

1) I.s can be set from the non-
1) s can be set from the non- operate duty and the setting

operate duty. values of the relays
. R . _ .
Setting of | 2) R.e.can be set independent of 2) RLf having no dependence

parameters | coordination with the protection
- —r on temperature should be set not
relays even if the characteristics of . .
- to interfere with the response of
ECL is depend on temperature.

Fault current may not be reduced
less than the rated current of the
loop switch according to the
system or fault conditions

the relay.
best arrangement better arrange_n?ent with the not desirable
condition

Evaluation of

introduction | FCLs can be applied without an FCLs can be restrictively applied
into looped | additional installation of FCLs if the due to the upper limit of RLF not

system short-circuit capacity doesn’t exceed | to affect the response of
the breaking capacity. protection relays.
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