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Evaluation of recovery performance in porous-stabilized REBCO tape
depending on indium-joining condition
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Fig.1 Schematic diagram and photo of SFCL
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Fig. 1 Inrush current waveform calculated by GA and DE
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Twist pitch 51 mm
Twist-back rate 150 %

DP1fRutherford Cable (3075 A h3§8 -8 #K18)

Polyimide Tape (UPLEX)
t25 pm wé mm lap2 mm)

[MgB2 $0.84 24 filaments |
Twist pitch 82 mm 0.05 Ell—lls % compression
Twist-backrate 115 % 4.9
DP2fHRutherford Cable (24745 A FER{R-104R83)

Polyimide Tape (UPLEX) [ MgB2 ¢0.84 30 filaments |

125 um %6 mm P2 mm _
Twist pitch 82 mm -
Twist-back rate 120 % -2:25

5.57

DP3FRutherford Cable (30745 A FERER-12RIAER)

Fig. 1 Cross sections of each MgB, Rutherford trial cables.

Fig. 2 Photo of double pancake coils for LHe cooling test.
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ATFIENE, BEFE TR B 0 S i B AR B F8 AL I BR
F& (JPMJAL1002) DB Ak A 521 CTHEMEL TWET,
SE Xk
1. T. Hamajima, et al.: IEEE Trans. Appl. Super. Vol. 22,
no.3(2012) Art.no. 5701704.
2. Y. Makida, et al.: Abst. of CSSJ Conf., Vol. 95 (2017)
p.127
3. T. Komagome, et al.: Abst. of CSSJ Conf., Vol. 97 (2018)
p.180
4. Y. Makida, et al.: Abst. of CSSJ Conf., Vol. 97 (2018) p.71

Table 1 Specifications of MgB, double pancake coils

DP1 DP2 DP3
Winding Method W&R R&W R&W
Coil I.D., O.D. & H (mm) 400, 603.0~604.0, 12.3 400, 606.5~607.5, 12.3 400, 604.5~605.5, 13.5
Turn Number 2X 35 2X55 2 X 55
MgB, type , Strand.D.(mm) Hyper Tech. 30-NM, 0.83 Hyper Tech. 24-NM, 0.84 Hyper Tech. 30-NM, 0.84

Cable Transposition Length (mm) 51
Insulation S—glass braid
Impregnated Resin

Operation Current (A)

Magnetic Field (T)

82 82
Polyimide Tape (UPILEX) Polyimide Tape (UPILEX)
Meiden Chemical ReXP421A+B
600 (max 700)
Center 0.61, Maximum 1.26
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Development of Double Pancake Coils Consist of MgB, Rutherford Cable
- (2) AC loss Measurement of Double Pancake Coils by Calorimetric Method.
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KN 24 74T A RO 24-NM) & FHWT, TH 74— iK%
RUEL T, AELTZER T, NREESMEERZSZT- DPL 25
DP3 @ 3 {HDE T/ r—F o, )L EBHRLT-, Table 11
R &RV, DP1 i Wind & React (W&R)#12LY ., DP2 & DP3
I¥ React & Wind (RRW)IEIZEVBIUWELT=, &AL EEREAR
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BT, RIEAYT L CIERRE T 600A FTEIBT 2281
L TWDI1], ZD%, DP3 HEFNI#E#HEL . 600A EhfglZ
RS L= (2C-p01 THAE),

3. BEA L DR FRIB LT

Fig. 1 IR RBRRICT, BUELTZ 3 2OaAf /L2 ELRN
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NABR, FROBALFFEICER T 22TV AEREIZLY
oAk He H37KF8 3%, 2838 He H AL, WMEOEIRY — R A
MEET 3 ROFABEERB L TIIA44 Ay MM
IND, HEEEICOHT T2~ AT 0 —A—=2 250, 7944
2B NND He 2858 REHIE LT, 238 a5, Hi =
A IR R TRIB R A M L7, BEERE - EE—F
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4. FE

BPELT= 3 8D SMES [f]1F D KBTS T MgB, 2 A /L%,
B SNEEE LIAR A~ T MR IR HIBRBE C A IC L DR
JEZAT N Y AR 73R C LD AT AR S A ST L 7= 5
SR R T o Tz,

1F I {
Current {F) —>
/]\ source 'r Ul FJ —
L Gas He
_ -quuldHe Current lead
quid Level gauge
Beenter ! 159 mm
[—><JDPJ(R&WI ]
F—"T0F-1(W T
. L_200mm_:

Heater Strain gauge

Fig.1 Schematic diagram of experimental apparatus.

Table 1 Specification of MgB, Coils.

DP1 DP2 DP3
Winding method W&R R&W R&W
Inner Diameter 400 mm
Outer Diameter 603~607. 5 mm
Number of turn 72 | 110 | 110
Rated current 600 A
Inductance 58.1 mH
Stored energy 10.5 kJ

Bz
ARFZED—ERIL., JST SedmaOIK R B AL BT B 3 2 3¢
(JPMJAL1002) DEFEEZITFEM L=,

SE Xk

1. T. Hamajima, et. al : IEEE Trans. Appl. Super. Vol. 22,
no.3, June. 2012, Art.no. 5701704.

2. T. Komagome, et. al : Abst. of CSSJ Conf., Vol. 97,
p.180
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Development of Double Pancake Coils consist of MgB, Rutherford Cable
- (3) Analysis of Ic Deterioration in the Rutherford Cables.
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Table.1 Specifications of MgB, strand and Rutherford cable
30-NM Strand

Diameter 0.83 mm
Num. of filament 30
Max. Strain (before /after treatment) 4%/ 0.23 %
MgB; / Cu Ratio 17% / 13 %

Rutherford Cable

Twist pitch [mm] 81 mm
Number of strands 12
Dimension [mm X mm] 5.57X1.71 mm

Packing Factor [%] 95 %

3. 30-NM R DB EE:E&

Fig. 1 1 Hyper Tech 8¢ MgB, 44 T % 30-NM HEHE D
W1 X Cdh 5, Continuous Tube Forming and Filling (CTFF)
ETHRESNTEY, ERILDE S ThHKHE, MeB, H% 75
9 Nb BIEBESI TN DIZ, 7T 7N ADLT L, Bk
PIRAVHLoF 0, 2O BVILEE TR T4 R G L
T le OHALIZE R ST FR RSN T3], AR T,
=T AL TRRIZB W TALDEMEERE Nb SUT O

ORI ZHE TS0 &BMEI ORI Z
TOTv I ETIIal— g TEAYLIEARRE# 1 (XFEM)
Z W ERRAT L 72,

Detail
around a MgB2 filament

30-NM Strand

& _&
|2
MgB2 Nb Monel

Fig.1 Cross section of 30-NM Strand and an enlarged view
around a MgB, filament, observed by A. Kikuchi (NIMS)

4. PR BREREXFEM)ICLAEHE R

XFEM F#HT OF I, SRNEMER ISR ECTE, R
PR G A i ST T AL TE D RIS D, XFEM i
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FBPFICRE LT Ty 73, BT I8 R T 54k
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DK EZ Z BN TEY, FEC YW CEE TS 32,

Contour map
of Shear Stress

Fig.2 The calculation result of XFEM analysis showing crack
development

Bz
ZOMFFRIL, JST-ALCA R8T 5 JPMJAL1002 DBhEk%
ZF AT, F72 CT EHRILNIMS LR O W 111255,

SE Xk

1. T. Hamajima, et. al : IEEE Trans. Appl. Super. Vol. 22,
no.3, June. 2012, Art.no. 5701704.

2. T. Yagai, et al.: Presented at 1SS2018 (2018) APP 7-4.

3. M. Jimbo, et al.: IEEE Trans. Appl. Supercond. (Early
Access), DOI 10.1109/TASC.2019.2911309 (2019)

5980 20194 AT T4 - EHEES R



2C-p04

A==V IR T INEERT D

MgB, 384K / AT - HFPERHl (2)

=R LRI I DR FIRKEFIED

2T MR IRTE S
AC loss characteristics of HTS coils in superferric magnets
having different magnet geometry
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Fig. 1 Superferric magnets: (a) Beam-bending (BB) magnet;
(b) combined-function (CF) magnet [1].
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Fig. 2 Temporal current profile.
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Fig. 3 AC loss density distribution in HTS coil: (a) BB
magnet; (b) CF magnet.
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Fig. 4 Time evolution of ac losses in the magnets.
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Diagnosing method of abnormal conditions produced in the HTS windings under operation 3

—The comparison between the numerical analysis and the experiment —
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Fig. 1 Experimental set up

Fig. 2 Analysis model of Sample and Pick up coil
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Fig. 3 Loss component of voltages of PC-E set around the sample.
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