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Table.1 Properties of the heat switch

Switching
Stage Heat switch Mass
temperature
3-4 PGGHS 1.0K 280kg
4-BP PGGHS 3.8K N/A (integrated in stage4)
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Fig.2 Temperature change of the 2—stage CADR system
SEHK
[1] P. Shirron et al.,“A compact, high-performance continuous

magnetic refrigerator for space missions”, Cryogenics 41
(2002) 789-795

5901l

20144F PERK IR T2 - R AR



2P-p03

BHY AT A

J-PARC {E;BKFEI AT LIZBITAETHEEZEE T 50ENET7 X1 LL—32 DB
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Thermosiphon effect during cooling test of 200m DC HTS cable facility
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IVANOV Yury, WATANABE Hirofumi, CHIKUMOTO Noriko, HAMABE Makoto, TAKANO Hirohisa, SUN Jian,
YAMAGUCHI Satarou (Chubu Univ.)
E-mail: ivanov@isc.chubu.ac.jp

1. Introduction

One of the important components of the ecological stress
is the energy mining activities and energy transportation.
Transition to renewable energy sources, energy loss reduction,
and optimization of delivery systems can improve considerably
the ecological situation on the Earth. It is considered that
technologies on the basis of effect of superconductivity are
the optimal approach to solve this problem. The centenary
period of research of superconductivity has come to the end
with of high
superconducting power transmission (HTS PT) lines of several
hundred meter class. Projects of HTS PT lines of kilometer
class, which will be established in really operating urban

creation experimental temperature

networks, are under consideration now. Unfortunately, high
cost and complexity of HTS cable cooling systems restrain
rapid progress in the field of large—scale application of HTS.
Several years ago it was made a proposal to use a
thermosiphon effect to keep HTS cable at low temperature.
Because a cryogen naturally heats up while flows through the
cryogenic channel accumulating heat load, its density changes
from point to point. Therefore, if it will be possible to achieve
low hydraulic resistance and provide sufficient cryogen level
difference a natural circulation will arise. Ideally, HTS PT line
may not contain the cryogenic pump. The feasibility of the
given approach was confirmed theoretically for various system
configurations. Preliminary experiments were carried out also
using 200-meter DC HTS facility at Chubu University.

2. Experimental

The 200-meter experimental DC HTS cable facility at the
Chubu University was built in 2009-2010 in order to develop
new technologies to achieve a record cooling length of the
HTS cable and minimum cost of the installation.

P I —
TP2L] | Tnner pipe with HTS cable |

Fig. 1. Sketch of the 200m DC HTS cable facility at the Chubu
University. Only terminal units, cryogenic pipes, differential
gauge (AP), selected thermometers (TP) and one heater
(HT3) are shown in the picture. Level difference is 2.6 m.

Level difference together with the low hydraulic resistance
caused by using direct smooth pipes creates favorable
conditions for observation of the thermosiphon effect. Liquid
nitrogen (LN2) flows through a narrow space between the HTS
cable of the diameter of 35 mm and the inner surface of the
cryogenic pipe of the diameter of 57.2 mm. Several pairs of
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platinum resistance thermometers located at different
positions measured the actual distribution of temperature
inside the channel. The overall pressure drop between
terminal units was measured by means of the differential gauge.
In order to simulate natural heat load and thus vary the
density of LN2, the system was supplied with three heaters
with capacity of up to 350 W, two of which are located at the
downstream and upstream sections of the cryogenic pipe. The
heater and the sensors used in experiment are shown in Fig. 1.
In this experiment, the heater was used as a starter to heat

ascending flow of LN2 before switching off the pump.

3. Results

The experiment began at the circulation flow rate of about
11 L/min. After a short—time preheating of LN2, cryopump
was turned off. Decaying positive oscillations of the flow rate
were observed. The steady state at 2 L/min was achieved
after about 40 min. The experiment lasted more than 6 hours
without trouble, and then the cryopump was started again.
The maximum output temperature was 80.3 K. Therefore, the
HTS cable temperature remained within operating range.

12

o[ e | R e a
3
= B
R s s s 3
3 L £
) 1o ~— Temperature difference | @
™ 6 ~—— Flow rate Q
T Z 7 =
2 []
O 77777777777777777777777777777777 o §
= SO U (R & | SRS SR SRORII: S e
L [2]
o
B =

0 . : ; ; ; ; K

8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Time

Fig. 2. Time dependences of the flow rate (black line) and
temperature difference (gray line) during the experiment.

4. Conclusion

The thermosiphon effect arising in the real HTS cable
cooling system in the presence of the level difference was
observed experimentally. Although the level difference was
insignificant (2.6 m), the effect was strong enough to keep
HTS cable temperature at an acceptable level.
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Solder joint properties of REBCO coated conductors
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Table 1 Specifications of REBCO coated conductors

Type (a)FYSC-SC05 (b)FYSC-SCF05
Tape width (mm) 5 5
Tape thickness 017 013

(mm)
Copper stabilizer 75 20

thickness (um) copper tape copper tape

GdBCO layer
Buffer layers

Copper 75um /Tin { Ag

(a) FYSC-SC05

Tinned copper 20 pm

GdBCO layer

Buffer layer:
(b) FYSC-SCF05 uffer layers

Fig. 1 Schematic of REBCO coated conductors

(1) Lap joint (2) Bridge joint

Fig. 2 Schematic of joint configurations

300 \A
250
E o FYSC-SCFO5
200 —
\ ——calculation

100

50

Joint Resistance [n1]
=
0
o

20 40 60 80 100
Joint Length [mm]

o

Fig. 3 Measured results of bridge joint resistance with
joint length L. = 10, 20, 40, 60, 100 mm for FYSC-SCF05

Table 2 The values used for joint resistance calculation

R O sn Pcy P solder
B0 dSn dCu dSo\der
256 nQm  22nQm 33nQm

1 2
0 nom 75 pum 20 pum 5 um
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Fabrication method and evaluations for REBCO multi—core tapes
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Fig. 1 Single slitter for REBCO multi—core tape
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Effect of columnar defects with splay plane parallel to current direction
on flux pinning properties in GdABCO coated conductors
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Fig. 1 Angular dependences of J. at 70 K and 2 T
for GABCO coated conductors
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Fig. 2 Magnetic field dependences of J; at 77.3 K
for GABCO coated conductors
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Influence of the nanoparticle diameters on superconducting properties in
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(a) BSO on SrTiO; (740°C)
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Fig. 1 AFM images and histograms of BMO nanoparticles on
StTiO; ((2)BSO:740°C, (b)BS0O:760°C, (c)BHO;760°C).
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Superconducting properties of density controlled Y(Ca)123 sintered bulks

mll B, A RE, fedk B,

Wigg 28& (T4 —A4—bE—)

s T iE—, EE Pl GEREET)

ICHIKAWA Naoki, KON Kouichi, INAMORI Satoshi, NAITO Kyogo (TEP); SHIMOYAMA Jun-ichi, HIROTA Tetsuya (Univ. of Tokyo)
E-mail: n.ichikawa@tepceram.co.jp

1. [XC®IZ

REBa,Cu;0, (RE123)DBERE AL, BIE, coated conductor
FHOZ—7 o MEEHRE L TAESNTODIEN T @AM T
DIy, RE123 OENTFFHETHLR VBRI RS
PEEZIICE DB WA RIS LB = TR E LT e
MR, A0 DR HURRIERE L7 o, 2 il
[ 55 iR CdhD coated conductor TLOVEZ TR,
—M%IZ, RE123 &M TIThiRIzEs %%%F/\@Fﬁ%ﬂ)
ESUN mf“foc 2 BhHES AR ORI L > TOAZ ORI
IEREETED, ZAUTxL ., i %@l*ﬁﬁmfﬁﬂ’ﬁ%éhé
RE123 OHERL [ BERE A IR D J, D3RR 2 L 7 <03
JERABHZ HE T 2~4 MRS, 20 KIZB W THEWEWHE A
em? TLVED o7, LAl 2O L8 LK Ch A B
OB WBIREB R — R OM BB IC 72035, |k
FLOX—7 s hOERL BHFIZRB W TR, ¥ — 7 v NE RO
FRFO R EM % & D D RUE MBS, Bk B
ROBREREIIEBESN TR, — 7, ZOR%IE
FRIZI W TR BER AR AR B 0> B pE Bl o i A b o R 28 il
OB TETRY, IHIT, B ERIERO TIELSR
P L BEREIRHRFR O BIR S A SN 25 TE TN,

VL b mob & ABFFECIIBERSRTO AR D E S &
BER A% OWOIRELRR  BASE R Z RFEBIICTHRBZEITED
WP FRE7R T IE T O m R R R Y123 SRR A BERE R 0D
BR%AEBEL QD SRIXYI23 BILOY A2 Ca’k 5%
EHLLTZ Y(Ca)123 BEREIRIC DWW, sk TR [E J) %
100~300 MPa OHIFHTE X, KA ZE R T Ok 2 2R E T

1Tl B A ERLL | SRR S X OV R B R e - 5~ 7
%%7&%&%3“50

2. REBAE

VB U 72 BE A% I O £15A # A 1T . YBa,CusO, 38 L Y
Y0.95Ca0,05Ba;,Cu30, T Y,05, CaO, BaCOs, CuO % Hi%&JFUEH
LT, Thoafie, ARG, (IBE, i, BErkoiafz
ERTIRZICR — AV X TR Y123 BLO
Y(Ca)123 HAHDOME LB, ZNHOH K% 80 MPa D— iﬂa
L AIZED 20 mmgD XLy ML, B =— L ISNICE
z25f A%, 100, 200, 300 MPa DK E 7L A(CIP)&24T -7,
BERE 132251 840~880°C T 24 h1TW MR LT-, BBHhi-i
BEOBHIFRRE SEM ICIWBIZL, BETRBOKRELYE
BOLFE L, &5H1, 800°C, FEE4y/E 1 kPa T C 12 FEH]
T ==L, &I 300°C THERT =— L&A To7- 1412, #%
TEHEH R X BREFHEICEY, BB IOV T
SQUID Ml FHa W bRl EIZ L > TR L 72, RIfF J,
IR LIRS ZDIE T,

3. HERLER

ARFFET AV 123 FEERITEAEANTR — Ve
Lo THHIMELT-b D THY | L AVIRIR T4 BEkE A e
NG D, EKIET L ADE SRR DEE OB E
OBERRIE RIS Fig. 1 1T, TV AEN R EWVIEE BE
FE DB E DN EVMEIRZHD L, Ca R—7 3B DB EE 33
FENZEN DT, 880°C THERL L7 BHIFE 85 A8
FI95%EFND, B TEDLRERI TV INEL TN, 7L

— 144 —

. I I T T
ggé gg;;ed gritssing Theorelical dénsiy
gl T A= 300 MPa | ] |
—&— --0-- 200 MPa
—e— --o-- 100MPa .’
(] 2
£
o - -
o
>
@
G 5
o
Y123 bulks sintered in air for 24 h
4 | 1
840 860 880
Sintering Temp. / °C
Fig. 1  Sintering temperature dependence of density of

Ca-free and Ca-doped Y123 sintered bulks .
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Fig. 2 Secondary electron images of polished surface of
Y(Ca)123 bulks pressed under 100 MPa or 300 MPa and
sintered at 840°C or 870°C for 24 h in air.
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Analysis of the current sharing properties of Y-based superconducting transposed parallel
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Table. 1 Specifications of EuBCO superconducting

tapes

Width 10mm

Stabilizer Ag(4um)

Superconductor EuBCO+BHO(1.52ym)

Cap and buffer layers | Ce0,(0.62um)
LMO(8nm)
MgO(5nm)
Y,0<(14nm)
Gd,Zr,0,(0.8um)

Substrate Hastelloy(100pm)

Tc-self 500A

1.05

ISTEC-SRL 3 :PLD4-12230S: EuBCO+BHO+3.5mol%
1.52um3L10mimiiiE 15-30K90deg2.0Th

0.95

M/MO

15K2.0Tb-M0=426.86

0.9

20K2.0Tb-M0=363.20

25K2.0Tb-M0=303.04 | & i iiii:

——— 30K2.0Tb-M0=259.21

t[sec]

Fig. 1 Characteristic of magnetization relaxation

YRBEHIAJLHE R C66K80A

0.1254

0.1252
E ous I
@

0.1248

—e—sm
0.1246
i
-50 0 50 100 150 200

t[sec]

Fig. 2 magnetization relaxation of YBCO coil
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Circuit analysis method for electromagnetic characteristics in no—insulation and partial insulation
REBCO pancake coils
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HFEOF & LB EMBERIPT, FFEEROMR%E Fig. 312
IR, FERRIT NI AL D & Rl A FE AT Re L i o i
R RNGE LT Pl AL 0 fE M E SIS e
THY, Frvht PEEC T OfE R THD, UL EDOFERLD
JE Bl R SR Re X, B OB E I ILBIL, B’E
B3 okt oA I LB L TORNELK AR BZEMRRENT,
4. F&O

o MekR S TcaA VO BRI NIEE % PEEC £7 /1
IZEoTHBMNT LT, FEREY, S L a D8 RHE:
fih B AR ARSI L > TBBLFDEE FHRITEXAS
DD T, FOT, Fo MRS R ERIZ G 2 58T
J& [ T S HR L S 18 B B0 72 816 CH A AT RE T D,

ARIFZED—EBITRIF B BAZRAF A(no.26249036)I2L -7,
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(i) Simple Equivalent Circuit Model Parameter

dl,
Leon g+ Rarlse = Rellop ~1o)

=
R Rﬂi‘.=v[(fﬁ)
2

Ise+lse =1y

Lcoil: Self-inductance of REBCO pancake coil

Risc: Resistance of HTS layer in REBCO wire
due to IV characteristic
Rist: Resistance of stabilizer in REBCO wire

Re: Contact resistance between tms in winding

(ii) Partial Eelement Equivalent Circuit (PEEC) Model Parameter

[
a1,

anhm*‘ZMu ;l‘ 4+ R,y 1)

=

v a0 ™ Local Contact F.\esls.rtlan:‘e ol
b = Ry(EH0 G400 z Moy 2+ 7,010 between Turns in Winding, B¢
10 41,0 = Local Wire Resistance

=1 due to I-V characteristic, Rs¢ "

P
={ " (1<isDivg)

Self and Mutual Inductances
TV 4 G700 (i, < < N - Dive +1) | MY of Local Winding, "
14O o OB D (= Drug 41 £ e ) 2.
16O 4 LGP g =)

Fig. 1 Equivalent Circuit Models

Table 1 Specifications of the NI REBCO pancake coil
Parameters
Super Power® C4050 REBCO wire
Overall width; thickness (mm) 40; 0.063
Copper stabilizer thickness (um) 10 (5 per side)
Ic @ 77K, self-field (A) >100
NI REBCO Pancake Coil
i.d.; 0.d.; height (mm) 60.0; 67.6; 4.0
Contact surface resistivity, Ret (nQ-cm?)  70.0
Ic @ 77K, coil-field (A) 43
Inductance (uH) 432.3

60-turn NI pancake coil

Table 2 Simulation Results

Insulated Layer
(every "N" turn)
Time constant T (s) 042 056 063 068 0.75 0.78 0.80 0.83
Turn-to-turn contact

resistance Rc (uQ)

PI2 PI3 PI4 PI5S PI10 PI15 PI30 NI

1027 770 685 634 575 553 540 520

Bow W
s 8 0
5 = &

o
2
s

Azimuthal Current I8 [A]
g i
5

Radial Bypass Current Ir [A]
&
s

-
=

—I6 (Each Element)

s
s

Insulated

0 5 10 15 20 25 30 35 40 45 50 55 60
Turn

—1.62x167 Unit: [A] Turns

(i) (ii)
Fig. 2 Current Distribution at 0.01 s (i )Azimuthal Current
(ii)Azimuthal Current and Radial Current in lturn

0.9 2000
@ "10" "5 ugn ugn |
08 .]h A Rc_Simulation || 1800
& 0.7 ~ e <si i 4 1600 ] =
T‘ 0.6 [ ] = = =t_Estimation | | 1400 g_ E
‘E ) \L\ Re_Estimation | | 1700 &. &
a 05 < g °
% 04 | 1000 2 )
g 0 <
Q SO 4 800 ®
3 03 — o B
L) yre S e 1 600 & S
g 02 Simulation Results: 1 400 '=b E.
B o1 Insulated every "N" turn <. 200 S
0.0 L I H I I ~lp
0o 02 0.4 0.6 0.8
No-Insulation Coil Insulated Area Ratio Insulated Coil

Fig. 3 Comparison of Contact Area Ratio, Time Constant
and Turn—to—turn Contact resistance

SE Xk
1. Xudong Wang, et al.:Supercond. Sci. Technol 26 (2013)
035012
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Numerical simulations of sudden discharge characteristic of no—insulation REBCO pancake coils

with random contactless between layers

P EERE, phE Bl KOK B, )l —Rk, M owE, E OB, Al SCE(ERRE KR ;
TR (L —HAR e B 0 R (bifE K ) ;
NAKADA Erika, IKEDA Aika, OKI Takahiro, ARAKAWA Issei, MINAMI Katsuhiko, WANG Tao,
ISHIYAMA Atsushi (Waseda Univ.); WANG Xudong (KEK); NOGUCHI So (Hokkaido Univ.);
E-mail: atsushi@waseda.jp

1. IZC®HIZ

HAE, iR B &2 W - 8 401% (NT: No-Insulation) =
ANDOBFFEFE N EFT CHED DAL TND, NI A /L%, Ak
T K OBRICH D O L FE I LR W B E
PO 72 FRIRFICER CEL FEEL TIEH S0 B[1[2],
—J5C, B R IIBR RN NVNE TED I ET
WADNRBZR 32\, 2 T4 Al PEEC (Partial Element
Equivalent Circuit) &7 /L& W RIESFENTIC LD T2 L
\CFEBERRER  DMFAET D NI AR L, R R A it
T LI R F — IS D BARA T L 720> THE 975,

2. FRATSRM

AIENT TIERBEOANEEL, IA VBRI T D
EARDD N IRRER Iy IR A L E AT 5720 | JBREINT
B BT L CODIRIER B £ | JEREARET > D FE R 3T
A= LU TR - FI L7, E7-FEREARER 25 LISt O BEfih bt
X 70 nQem?® ELTH X[, JeATHFgE &R LT, fi#T
RGBT DA N DFETE Table 1 IR, TET L THD
PEEC(Partial Element Equivalent Circuit)® 7 /L O [X %
Fig.1 \ZRT, BT VAV EE H T 36 EIL, FEHREOD
AL BB~ DARIVEH L QB2 BIFE
Wi oA BT 30 A R—/LRIREE TH D,

3. fRITHER

FENTAE ROFIE LT, FEHEARTIFE 20% DA VIR HE
TFIEENT 0.001 FP# DRI/ A . HERRIREL A6 . L OV By
fiz Fig. 2 IR 7, LIFRGIMER THY, 1, 138 57 B
ZRL WD, Fig. 2 X0, [IE4 FEEEARER 5 1ok L TRl
TR OMKHE AN | 1, OfEILA & — 2 O IR R AR I
KIFL TWAZER DD, ETo, FEERGE LIS DI L2
IRTH— 2L CWAZ LN DND,

WITREEH, KOV RO B KAEA Table 2 12779, FEHEfh
AT N NEERFEEIT/ NS A ERS KEL7eb
EIENC 72 DN D, ZHUTIEEARER S A 2 D22k
0, ANV EEROEPUE N K EL T2 BTD ThH D, Fi-FEHfl
T 0% E B R 12855 Th, IR R KA EIL41.8 A=A
V1, ThD 43 A BRBZIRNZERNDID, Fi-, WEEFLY
RSN/ NV BIROERE TR L¥ —& | 8 BT
HHSNAT X —DHEIT 1%RETH-T-, PLEOFE 5
X0, M T L F DTS HaA LT, JE
EHICIY =X =D VN TR —ICEBRSND L
MR CTET,

ARFFE IR HAR 72 A (No. 26249036) 12X ~7-,

Table 1 Parameters of NI HTS single pancake coil.

REBCO wire |Overall width; thickness (mm) 4.0; 0.063
Copper stabilizer thickness (um) |10 (5 per side)
Coil i.d.; 0.d.; height (mm) 60.0; 67.6; 4.0
Turns 60
1. at 77 K, self-field (A) 43
B, per amp at coil center (mT/A) [1.17
Inductance (uH) 4323
Contact surface resistivity, Ry (uQ-cm?) 70
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Partial turn-to-turn
contact resistance

Fig. 1 Schematic drawing of the PEEC model

0.0000

-0.3387

-0.6774

—-1.016

—-1.355
[A]

Max : -3.090e-029 Max : 38.40

Min : -1.355 Min : 1.241
(a) (b)

0.3500 12.40

0.3350 9.301

0.3200 6.201

—0.3050 ——3.100

—0.2900
x102[0] S
Max : 1.00e+028

—0.000
X102 [)]

Max :12.40

Min : 0.2971 Min : 0.0000
(c) (d)

Fig. 2 Analytical results of the radial current distribution
(a) 1, the azimuthal current distribution (b) I, at 0.001s,
turn to turn contact resistance distribution (c), and
distribution of Joule heat (d)

Table 2 Summary of the analytical results

Ratio of Time constant | Minimum of Maximum of

contactless | [s] I, [A] Ty [A]

[%]

0 0.82 -1.10 36.9

5 0.78 -1.14 37.4

10 0.74 -1.20 38.8

20 0.66 -1.35 38.4

30 0.57 -1.55 38.9

50 0.41 -2.00 41.8
SE

1. X.Wang, et al.: Supercond. Sci. Technol, Vol. 26 (2013)
035012

2. T.OKi, et al.: Abstract of CSJ Conference, Vol.89(2014)
p.65
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Fabrication and test of HTS compensation coil to suppress screening currents induced in
HTS coil for NMR

FEJI —5L(JLK) ; Gettliffe Gwendolyn, Chu Yong, ‘=¥ Kiifi, Lécrevisse Thibault,
Hahn Seungyong, Bascufian Juan, % sF1 (MIT)
KAJIKAWA Kazuhiro (Kyushu Univ.); GETTLIFFE Gwendolyn, CHU Yong, MIYAGI Daisuke, LECREVISSE Thibault,
HAHN Seungyong, BASCUNAN Juan, IWASA Yukikazu (MIT)
E-mail: kajikawa@sc.kyushu-u.ac.jp

1. [ZLC®IZ

MRI/NMR =7 %> Tld ppm~ppb A —% DR
—ENFLRENS, Lol BIIETIEESI A HTS 77—
TEM BN EBEES A LTI, T HICTEE AR
BRI KV L S AU S 1 PN OO R B B A3 A L RN ER oD
T ) — B 2 W | K PSR DZENHMBN TV D, 2D
HTS =A/VIZFE RSN T i BB AR 9~ 57212, B AE
1R AT SN THIMB 22 i fE =1 /L (shaking =2 /V) 12
FOAZ ks A RN 9~ 2 5 DS RSN TV D[ 1-3],
TIC, ARBFFE T, BIBOIR Y HTS 7 — 7 #bf % -
FL\ shaking =2 AV EZRET H, £72, RE R coated
conductor % T shaking =11 /L& ZERICHIYEL | Bi-2223 7
— A %2 NMR I HTS A > Y — R aMES i 7B s
S (SCF) DARIk ) Fe % EBRIIIHRFEL 72,

2. HTS #{&2 4 JL (shaking 34 JL) D& - &k

Fig. 1 & Table 1 {2777 &L9572 HTS shaking =1 /L &34 5] -
RUWELTZ, BEfFD HTS A2 —hMZ, E 3.1 mm, JES 0.25
mm @D Bi-2223 R —AT —T# % 50 [HOX T N
—FRITERRLUIZDOTHY | s — 48137200 THBH[4], =
® HTS AP —hORNE R JmSTENZE, 78.2 mm,
120.3 mm, 327.6 mm Td 2, —J7, HTS shaking = /L%, 1R
2.01 mm, JEX 0.1 mm LA F D coated conductor % VTR
L7z, BB 115, 77 K- B OB T T 53~56 A Thb,
shaking A /L OWNREEFESIEZNZ 4L, 130 mm, 360 mm T
b, Fo, FOREEIT2 THY, 2 BIZES 53300 mm O
T IER T D, 16T 1 BHOX— 80T 164, 2B B IX
14 x 2 THDH, ZOIH72 )TV AR T 52812k
0. HTS AP —hNDOEKHE—AZHNEND R TR O£
FiE R Gy AR 110 72 T2 ENWIFFCE S, shaking =2 /V
DRI 80 m THDHMN, A TES coated conductor 7D HL
EMNR35 mITHIBENT=72 ., 3 e A 0Ty 78
e BHZEE LT, BRI Z RO THANCE S OB
BHEBUELTZRER, 123 53 A OB R L OB EEE I
Iz 136 mm (D70 TN HIEITLY | BT 52
nQ . EESEN 523 A AHEEITEMTDIENTE L, |
{EL7z shaking A /LD 1%, 77K T45 A 7Z-o7=,

3. EE#HER

HTS A > — k & HTS shaking = A /L % [FldlCECE L,
TRIRZEFPICIRIE LTz, HTS A > — b OBIRERE
MEBET DI, KOEOERART 250 LTS ~ 7
T ML, £, LIS¥7 %y %2 125 TET
bl L 72%, 0T £ TRk L7z, BhisRiiEg ok s U —
TR DR OBEDEHLE L E T, M 15 0L
7ze =Dk, HTS A > ¥ — FOHLEIZERE LR —L
Y& Tl SCF Z #HHl L7-, Bk 5% .
Fig. 2 127”3, shaking = /L2 L % SCF O 1%, 1) HI
NS 2% 23 Pk AR & 2) A 7 B K ikiEES NS,

AHFF21%. ISPS BHFE 24360110 DB AZ T 726D T
HD,
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1. K. Kajikawa, et al.: Abst. of CSSJ Conf. 85 (2011) 1D-a07.

2. K. Kajikawa, et al.: Supercond. Sci. Technol. 24 (2011)
125005.

3. K. Kajikawa, et al.: IEEE Trans. Appl. Supercond. 22 (2012)
4400404.

4. H. Lee, et al.: IEEE Trans. Appl. Supercond. 13 (2003) 1546.

HTS shaking coil

i

- /

HTS insert LTS magnet

Fig. 1 Schematic illustration of HTS insert, HTS shaking coil
and LTS magnet.

I
| h
i

Table 1  Specifications of HTS shaking coil.

Tape width 2.01 mm
Tape thickness 92,95, 92 um
Tape . at 77 K in self-field 54,53,56 A
Inner diameter of coil 130 mm
Height of coil 360 mm
Number of layers of coil 2
Notched length in 2nd layer, / 300 mm
Number of turns of 1st layer 164
Number of turns of 2nd layer 14 x2
Coil 7. at 77 K in self-field 45 A
ST 7T T T T T T T T
15 A@15 Als

+30 A@15 A/s
+40 A@15 A/s
+40 A@1.5 A/s

[ JNCIuIRe]

Screening-current-induced field (mT)

0‘ 20. .40. .60. 80 .100
AC cycle

Fig. 2 Experimental results of decay property of SCFs for

number of cycles of applied AC magnetic field.
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Reduction of Irregular Magnetic Field Generated by Screening Current in REBCO Coil

A VR, AR M, B OB, AR BIK, R R, E o8| Al Sk (R ME R (R
EiR ES, PR, B RAE, ki 5 (RE)
IMAICHI Yohei, Matsumi Ayako, MOCHIDA Ayumu, ARIYA Yuta, SAITO Jun, WANG Tao, ISHIYAMA Atsushi (Waseda Univ.);
UEDA Hiroshi (Osaka Univ.); MIYAZAKI Hiroshi, TOSAKA Taizo, NOMURA Shunji, KURUSU Tsutomu (Toshiba)
E-mail: atsushi@waseda.jp

1. [ZL®IZ

BEEFELA 7o /N SRR EE EMGE AL AT
LOWFFERHFENZIBNT, Fx 1310 T (9.4 T)MRI OFEEH]
T 2% T o T[], 3% REBCO =A/VIxT
— 7R THDHTDIC, FEMES IR U B R S 1
FBEINAEMGNAELD, E>T MRI A LR
) — W W 22 B M AR 12, MRS DA M 2E
FRREE /2o TS, IR O — 1) & U CTRRB ORIRR L 23 281
B, AT RN CERMESIRIII 3L — B DRI HR R
SN TCND, 2 THENE 200mmd, 10T H¥—5 38 A aq
NG LT, A ORIFE D RO THEHT - ST L
T=OTHETD,

2. BHIBEEMT

FRMT R G2 & 70D AV DFE LA Table 1, X% Fig. 112
R, 2O, FOLEERTREE 9.4 T+0.2 %, 100 mm
DSV 2B W TRER L —BE 10 ppm L FORFHARIIHLT,
AR 5 mm, FEARJE 75 pm, $AJE 20 um, REBCO & 2 um
D% AT, B &2 72<lep I il bk
L7=b D THD[3], HIBYLET MO T, 7845 mm fE1
ARIZo1=7—7% 2.5 mm g 2 AT CHREE LT=, BAEARYT
W =R oo A R B R kL il & EAREZ I [4], XEH R
K

Uod 0 (VT'xn') X R , 0B
{VXp(VTXn)} H+E&L T ndS' = 3t
(1)
ZHW,
3 BR-EE

aAVETRE 0.1 Als T288 A TRHIREL, REFL7-ZRFDR
LRI A A% Fig. 2 1R, iRsE T RO A%
RESGIT, B 5 mm 8 1 ADIFA TIiE-0.041 T, 2.5 mm g
2 ROYATIE-0.019 T 27225 TW5, M LEIToT-2 81
D, REEREG D REIDEWL TNDIED DD, Tz, F
O _EFFIBITDHIAN 1~4 PRFNANEDL K R %
Fig. 3127, AL O EIZETHHT, a4/ 1 DIELRE
W3O I IEANIHRLTERY, Mt Tl L 4
K&lpo>TND, FRBESE TR, 24V 1~4 £2TOR
BRI L > TORBIL QOB ER -2 R CTEUnA, 2
DZENBA B DA NVFHEFHIB O TE, aA/VBRCHINE
ATV BHES A IR ST, MR LI IR R IR 2 %

HI5LEZHN5,
Table 1  Specifications of 10-T class small-size model magnet
Coil specifications Coil 1 Coil 2 Coil 3 Coil 4
width (mm) 5
YBCO thickness (¢ m) 2
Hastelloy thickness (1 m) 75
Cu thickness (i m) 20
Inner radius (mm) 143.766 = 159.54 100 100
Outer radius (mm) 176.886 = 310.26 406.24 219.52
height (mm) 48 96 12 72
Turns./Single pancake coil 69 314 638 249
Number of Single pancake coil 8 16 2 12
Total turns 552 5024 1276 2988
Gap between turns (mm) 0.36 0.36 0.36 0.36
Gap between coils (mm) 1 1 1 1
Transport current (A) 288 288 288 288
Magnetic field @ center (T) 9.382

— 151 —

z
T Unit: mm
1000 | coil4
000 o
Coil 3
e Coil 2 190.428
160.082
uates | leopq [s56%7
o 1.86° .

Fig. 1 Optimal design of each coil for the minimum volume under
the specific field and the uniformity of field.

0.01 Charge (0.1 Afs)

Screening field (T)

\\ / : ——2.5 mm width 2-parallel
| 3 I 5 mm width

008 - N H

-0.09 -

Time (s)

Fig. 2 TIrregular magnetic field by all coils at center.

0.005 Charge (0.1 A/s) Hold

Screening field (T)

! " o
oo a2 2
oy
0.020 A \ 2.5 mm width 2-parallel ——
[ S Smm width —--
Time (s)

Fig. 3 Irregular magnetic field by each coil at center.

HitE
AWFTEIE, FRPPESER DREERANIIIE B 2 e B T i

HEEE A VAN R T ey =7 b <EB oA A

T LOWFSERRE > | B U CEMS NI,
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1. T. Tosaka, et al.: Abstracts of CSJ Conference, Vol.90 (2014)
3B-p05.

2. A. Mochida, et al.: Abstracts of CSJ Conference, Vol. 89 (2014)
p.66.

3. A. Ishiyama, et al.: Abstracts of CSJ Conference, Vol. 89 (2014)
p.-153.

4.H. Ueda, et al.: IEEE Trans. Appl. Supercond., Vol. 23 (2013),
4100805.
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Effect of load of HTS(Bi-2223 and REBCO) coils on the performance of an outer shim coil

BEE CERHA, O SR (EROR) uE SRS AT S HE i (JASTEC) ;
WA BIR(NIMS) ;iR &8 (RER) sailE 7580 (BT
KAJITA Kentaro, IGUCHI Seiya (Sophia Univ.); YANAGISAWA Yoshinori (RIKEN); HAMADA Mamoru (JASTEC);
MATSUMOTO Shinji (NIMS); TAKAO Tomoaki (Sophia Univ.); MAEDA Hideaki (RIKEN)
E-mail: kentaro.kajita@riken.jp

1. [XL®HIZ

NMR 6 Tid, A VMR B LB mE S Lo L
Lo TREB DR —MEZ M IES 5, Bi-2223 %° REBCO &\ o
IR EHTS) 2 AL Tl B RO 2T, BixEy
LTV ORI IEZN S (RER O IERE ) /Al IERE ) O E
) BME T 32282307y >TWBI1], ABFFE T, 400-500
MHz LTS/HTS A (2 E7= Bi-2223, REBCO =24 /LD
I B BIRE Y Ao N LT R ORI g X Ao
ANVEBREL, T ORISR IEERE 77 K IZBWCRFELT,
5|, WEITATo72 LTS/HTS NMR B (4.2 K) 2B 1T 58
R ATV OHGIERE R A, HTS aA/VOEE
DG IE N RIC - 2 DB G LT, ZNDDORERE B
*x. EHAZ BT/ 1.2 GHz LTS/Bi-2223 NMR A1
BT, BIRE L 2 VOB IERN RN E ORRER T
BONERELT,

2. RBAE

Bi-2223, REBCO =i/ /LD 5t% Table 1 (23 d, ZHHD
A VHIFIERTIRTH D, X BIGR D ERETIRREY
LA NVEAERE LT ETL O A V% HTS a0V 8 R I
FBELI, 2O X ThafUiE 1 A H70~3.7 kHz/cm D X
RSB B3 ET 5, HTS aA VA IRIKEETHHL ., BE
BRELBZNG, X VhafVT-12~12 A DBEFRETL,
HTS A /LM CR— VR 2L ARICBEI S22
ORGSR B RE LT, oIz Ly v RV B R
BAL . X W% sRed 7z,

3. EEHER
77 K 2B D FEERFE R4 Fig. 112777, REBCO =41 (O)
([TEET, Bim2223 AL (A) DA X ¥ A /L ORGHA#
EZVRNBEW, K, FATFRTIEL, REBCO A /LDEA XY
LA NVOBEGEIENRITDTH 2~10%THDH3, Bi-2223
A NOEE 18~33%ThH b, ZOFEKTIX, AME EFIZ
JEUT X A3 /VORIGIERN R0 2 126 =975, 80%
Pl EoEm AR Rz %L, REBCO, Bi-2223 EHIT X bz
VORGSR ERI R 40~50%~EFH2 2 m LU=, iUz,
WEEBRDERABRIE SN 28T, BB RSN
MR 2> 35720 Th D,
4. 85t:1.2 GHz NMREE B 2B TS BIEE S LML D E
Fig. 1 lORTIINCTA N ATTREREEIC AL, 4.2 K 1T
BUIDBIRE Y LA )V ORESH IE R [1(REBCO: @,
Bi-2223: AL 77 K ICHBIF DR LTFE BT 5, ZHL, 4+
JES DA UHIET DR IX, 77 K £7213 4.2 KIZBT5
BRI D SERIRANBEG E LR TIER /NSO THDHEE 2
HID, T T XV LAALNDENEE e AR [, 74TAD
W& w, LAY —% MITIRIF9 DB 5EL T, TRRO T4y T 4>
JREEX Fig. 1127 myhLiz, Bi-2223 #7447 Ak
MRS T ZE2] T8 72 LEY 0.9 mm EL7-,
00533 75 .{1_(0.0533 75 D’m

e= Nl.Sw NI‘S t Nl.Sw + N]‘S (1)
K)ZE P, Bl i%21T->72 1.2 GHz LTS/Bi-2223 NMR
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A BNCRITDRBIRES LA L OREEH IE R AR DI,
ZORBEH D Bi-2223 A /LD A —HiT 320, ATFRIT
58% ThHHILEEETHL, X LAV ORSAEIERRITb
T 4.3%8 725 (Fig. 1 O S4B IR) , Bi-2223 AL D%
JENHE 2 7= 2 TR B AN L, 400 MHz LTS/REBCO
NMR A DA L R OB ERONCETIR %
DTHD, ZOBE BARH L Daf N DOH T, LRSS
Y)—MEDOFREEEITODITEELL, Sk LN L2,

5. £&H

HTS AV @AM THE AL SV 23 AL O
Ui B am ESEAZENTED,

1.2 GHz LTS/Bi~2223 NMR f#ifa Cld, B8 L3411 D
IR DS IEIZEELL | ko 2B T2 D,

AWFZEIE () B B IR FUB A% (JST) OBFFERCR R B %
S THEIR A A R — S a B HHEE 7 02T 1) (S /) D
BIZE->T TN,

Table 1. Specifications of a Bi-2223 coil and a REBCO coil

Bi-2223 REBCO
Conductor SEIL Ltd Fujikura Ltd
Ba}re conductor width / 4557036 5/015
thickness(mm)
Total conductor length (m) 1178.7 1748.8
Winding Layer winding  Layer winding
Coil i.d. / 0.d.(mm) 81.2/121.0 81/118.7
Coil length (mm) 375.23 400
Total turns 3870 5575.1
Number of layers 48 72
Coil I;at 77 K,1 uV/em (A)  48.6 64.6
Coil n-value at 77 K 13 31
Self-inductance (mH) 312.8 602.5
Impregnant Paraffin wax Paraffin wax
A Bi-2223 (exp. 77 K)

o 1 A Bi-2223 (exp. 4.2K) —

— | |—-—Bi-2223 (calc. Eq. (1)) P

o O REBCO (exp. 77 K) Y/

© 0.8 ® REBCO (exp. 4.2K) //a

£ | |---- REBCO (calc. Eq. (1)) e

e —-—1.2 GHz LTS/Bi-2223 i

9 0.6 NMR magnet (calc. Eq. (1)) .

< I ,4 i

ks 0.4+ /'/ OI/'/ i

(C>,‘ I &7 ]

§ og o tTTTR

= Syl

=T O/,,/ 1

w E—"'O’"'QL—ﬂ—«—T"”’f . .

1
0 0.2 0.4 0.6 0.8 1
Load factor of HTS coils, i

Fig.1 Efficiency of a X—shim coil vs. load factor of an HTS coil.
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(1] HNsEf, 2014 4F B R ZRIR L% - R84, 1A-p01

[2] Xu et. al., ASC2014 preprint, 4L.Po2C-06

[3] FrFfih, 2014 4 FEAKFRIR 177 - 85352, 3B—p04
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SIS D730 L O AR OFREIR T T 570 R T
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Bl A REWE T ~SBEE LM AR E T A0, Eil
NI OEEE LT L TR 1 E RO H N TED,

EiE
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SE K
1. M. Tomita, et al.: Abstracts of CSJ Conference, Vol.80
(2009) p.168
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Fig.3 Comparison in the axial load test
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LR T2 10T R~ 7 Ry hOWS; 540 . TRk E
LTl 92 i b~ > 7 (IDMNCL, KR L 55 BlE e i

T D E (CSCHRIE) . K O L3R (SQUID 12X FEHIE)Iz LD,

% BT o0 E oM (1) RIVFHFETRDO T,

Fo BEAZFE LI EXOBALEIZLDE EAEDZE,
WAL BE B E LT EXDBEIC AT A EOEL B 2~
20 g/em®, BiALER-107~-10° O#iIPH TEEL Y F71LT=,
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Fig.1 Magnetic susceptibility dependence of floating height at 10T

Magnetic
E 300 susceptibility
E ——-1.00E-02[-]
£ 250
)
g 200 & -o--5,00E-03

£ 150 \‘\\\N ——-1.00E-03

"]
E 100 |
™
. i\
(1] 2 :

2 7 12 17
Density[g/cm#3]

Fig.2 Density dependence of floating height at 10T
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FLEBOEREZUTORITRT,

Table.1 Floating experimental results

B-dB/dz[T*/m] Floating position[mm]
calculated | experiment | calculated | experiment
value value value value
Gold -379.79 -328 117.5 128
Silver
chloride -196.57 -148 153 164
Palladium | 3¢ 5 -230 132 146
oxide
Copper -358.51 -240 122 144
Palladium 237.29 - 0 0
Platinum | -1799.69 - 0 0

Fo BIFHEMBETRLILZILE THVELREEATLE)
T2OZFDEFFEETE FITIESERN AT TLES TV, B
KIZLTEBIT—EOESIIEFE EfF LU,

Fig.3 Floating gold powder

5 F&®H

# ELE&RBICONWT, EEOF EALEEHE TRD
# B E A LD R OBm T — B T e, FEERE
LOFD 10~20 mm RVMEDH TV, 2, @Eofl
JEIZ LD DOFERRI - HEK IO, ~7 2y bR
O DOREIGFOEAENFR THHES 2 DD,

Fo TV LET TR LR TIRATE EEThHHT
2, FHRAE RO ELARWZ SR TE T,

ERRICED W BB 3T BT TT RN T
NENEISITIE LI LD T, ZRSDEA W B%
G LT AMET T — I BRI A2 LM AR ThHH L
W25,

S E Xk
[1] Y.kezoe, N.Hirota, J.Nakagawa, K.Kitazawa,”Making
water levitate,” Nature 393, 749-750(1998)
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KETHZ NS0, 1T OB B T
MAC 1% 22.2 emu/g, = —t —MAC iZ 66.3 emu/g D
KeaFng Bt -7,

Table.1. Making condition of MAC

MAC1-1 0.4 1
MAC1-2 0.8 3 Bk
MAC1-3 1.6 3
MAC2-1 0.4 1
MAC2-2 0.8 3 a—b—
MAC2-3 1.6 3

70
60 -

—m—MAC1-1
&8 // —8—MAC1-2
40 —h—MAC1-3

——MAC2-1

——MAC2-2
| =——MAC2-3
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T T T T 1
0 0.2 0.4 0.6 0.8 1

Applied magnetic field[T]
Fig.1. Magnetization characteristic of MAC
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3. TEUB~DOWREF

PERTEMERITAMFLAS T/ AL(~2 nm O TH S =0
W2, KEDOESTO 7 I UFRICR L TOWERE ) & Ff-
720N, TEPEIRIC CO2 B ARRIEBMLIRZ1T 5 Z & C, F/
LA AV FL(2~50 nm ORI ~IERT B, T kv 1L
BET7IVIBELERIHORE ST H LT, EERITT

S VA BB AE T DN AR S, [

7 2 UBRERIRIC MAC Z RIS W21, KABGIC LD
8 Sy e oy Bl R OB 12 X 0 v & MAC %53t L 1A
DFERIWREE % 3 YT K - TEHlT 5 Z & Tl
REZ MR L=, Wk MAC 13 20 2 TS BN EIFI L, %
WRIZHE L 5000 mg/L @ MAC Z¥shi U-+47 7o BERIHE R L
- & X ITIK 97.6%DE\WT7 I R EMREE T LT,
a2 — & —MAC (TR O RS T L, Wik
BWOETLE -T2 EMEREZ BB TE e o 72,

4. WROBEREER

ERLL 72 MAC DRy EEERE R . BREMR AL D5
AL A AT ERICE VRE LT-, A 4o
JKIZ 50 mg/L DEIETMAC ¥ L7=#k Kk 10 L %
W 1 T DR &L L 7o B8k 4 PIZ B 100 pm O
WEPERIRR 7 4 VX ZHEB L, % ZICHE#E 1 m/s TEDIA
T, ZOBRERA D D HEH S o sEKIC R L
MAC O&E#HIET S Z & TIRNREZEL Uiz, WAEER
IZE D AR E L THDTH - 728k MAC 25V TR
ROBEEREZIT o2 L 2 A, HERAL 22.2 emu/g ®
MAC1-3 1 Z7kEK 10 L2k LT, 8 L IN TidakiE s
HWEARRTHD , BiEED 2.00 mg, KILEIL 0.40%
Tholz,

b, £&&H

Wik, o —t =& W\ o 72 RFBERDOBEIEY ) O [ERE D
1T MAC Z1ERL L72 & & 0 BB OE M K Db
SO ERFEDE N AR T D Z & TRMERERE LTo
] X R X 2R T 72, 27—t —MAC TRt & bH
TN, R DR E S FNE B A 5 2 5 72 O WA
ELTCOMHANKREETSH 503, Wik MAC 137 2 Uik % B
K 9T.6%RETEWERE L THOIMEHTELI EEX
bihvd, £z, fafnE Ew b 22.2 emu/g ® MAC1X1 T
T 0.40% & /NS <, +HICHROBETTR TH D &
EZoND, T, WAL & WAERENS Z D 2 DD
WNIA=ZIE ML —RFTT7OMRIZH D Z LRl

SE 3k

[1] K.Kondo, T.Jin, O.Miura, “Removal of less
biodegradable dissolved organic matters in water
by superconducting magnetic separation with
magnetic mesoporous carbon,” Physica C 2010

[2] T. Ogata, O. Miura, “Removal of Humic
Substances and Ammonia Nitrogen in Water by
Superconducting Magnetic Separation and
Magnetic Activated Carbon,” Applied
Superconductivity, IEEE Transactions on
(Volume:24, Issue:3)
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B & AN F A 4 5] (BF 16 A) S MR ICHCE L7, Fig. 1
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T-RAPERE 170 mm) A RIEL-,

BEHE 3000 DETAF—aA VA 2 K 1 FHLOSMIE
EL, BIMAA—T WO E N ZWNETHIET YBCO A
DB ETAGL T2, F7o, TIROBEA 72278 — L 38 T4 {#
BNZHEPEZAE 4 . B IO 72, E512 YBCO ##44
% 1 RFTOUIMWTL . Z DR D Ie DA R e E LBk
— R RO E RS AT 2 A Uiz, iR TR A B2
FERTIZ BN TET o7,

3. ERERRUER

Fig. 2 IZEBMYV—FOBESE (@77 K, s. £) 277,
Rz ST [ O TICHB W T 1.9 kA Ol Z £ LI,
1.6 kA JEEMIZ, —#0D YBCO MM ITEEIAEN RS,
191 kA WERIZZTUF Lz, V(DR Ve ()ldiEEE
FRACEEVIZIF EARAIITEEINL . 1.8 kKA JHERD Vo (DI
0.75~0.93 mV, Veu()IE 1.02~1.21 mV E7eo7-, ZOW S D
PR L PTIE . Ve (DI T 0.42~0.52 pQ. Ve ()l T

0.57~0.67 pQ I L, Ve () DEERHEFILRm OB DD |

L OB N T& T2,

Fig. 3 \ZfERL7=EIRY — R OB F oA dH G 4w,
YBCO ## % 1 AU LIZEi O Ic 0D AL 45
MO e fEOGFHERTAF —aA )L OB — /L3 T- L0 HE
ELEBERMEOAFZ LR L, o AT —a AL} R—
NFRAFIOHEES NI BTG L, YL 7RI O& M O A
e fHEDZEL, nIT A —a L DOA, —T13~+85 A T,
TEHTIE—10 A Lra A% —aA L ORHEfEO J7 03000
oty =R NFETOLE, —4~+114 A T,V +67 A
LR— VB A OFHED 0@ o7, £72. 2 K1 #iL
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Fig. 1 YBCO Superconducting current lead.
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Fig. 2 Transport current performance of the current lead
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Fig. 3 Current distribution of the current lead.
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Fig.1  Stress analysis results of nPAD-YBCO current lead
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Fig.1 Cross section of 20MVA-class superconducting
transformers

Table.1 parameter of 20MVA-class superconducting

transformers
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
1640
~
1620 \\
< 1600 \\
5 \\
5
: 1580 \
I
£ \
1540 \\
1520

120 140 160
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Iron radius [mm]
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Fig.2 Primary current 0.2s after sudden short circuit
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Visualization of voltage and temperature distribution change
of a thin film type current limiting element
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Fig.1 Positions of potential and temperature probes.
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Study on the design of 15MW REBCO fully superconducting generator for offshore wind power system
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Table.1 Specification of superconducting generator
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Fig.1 Cross section of superconducting generator
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Fig.2 Ic—B properties of EuBCO superconducting tape
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Rotation test of a superconducting bulk rotor.
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Table 1. Specification of HTS Bulk and SC Tape wire
. . Trapped
Bulk Material Diameter  Height magnetic A{C >, nvalue
(mm) (mm) Field (T) ( m )
A Gd-Ba-Cu-O  34.55 10.46 1.164 6.84x10" 20
B Gd-Ba-Cu-O 33.61 10.38 0.872 4.74x10" 20
C Gd-Ba-Cu-O 32.52 10.36 0.904 5.13x10" 20
D Gd-Ba-Cu-O 31.70 10.41 0.871 5.19x10" 20
. . Thickness Width  Min. Bending Je
Wire Material (mm) (Mm)  radivs (um) (A /mz) n value
Bi2223/Ag 7
Tape Sheathed 0.32 2.8 25 7.14 %107 20
[ ] E v Slip ring [ ]
GFRP Shaft  [{| X
X Nonmagnetic
bearing
¥ LN, Level
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Fig.1 Illustration of the test equipment.
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Fig. 2 Influence of the trapped magnetic flux on the bulk rotor by
attaching a superconducting shielding ring.
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