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Table.1 Specifications of NI REBCO Pancake coil

Parameters Values
REBCO Tape width (mm) 4.00
Conductor Copper stabilizer 20

thickness(um)

Tape Ic @77K, self-field (A) >80
NI 1.d; 0.d (mm) 60;70
Coil Height (mm) 10.0

Turn per pancake 50

Number of DP

3
Coil Ic @77K, self-field (A) 60
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Fig.2 Magnetic field traces during a heater input
(Experiment)
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Fig.3 Voltage traces during a heater input (Experiment)
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Table 1. Specification of 6DP NI REBCO coils

Coil id; od (mm) 30; 50
Coil height (mm) 4.0
Number of turns 200
Contact resistivity (uQ-cm?) 70
Ic at 77 K (s.f.) 115
Operating temperature (K) 4.2
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Fig. 1. Time transition of azimuthal current and on-axis
field. The SP 12 transitions into normal state at 0.5 s.
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Fig. 2. Time transition of strain of each single pancake.

———SP 12

EZILTWD, 2L T, AFMERLKEIZREL A>T DHD
EDDDD,

BT, K —Xa (L DE ORI B A K 2125
T REBCO 7 — 7 #{#f DI KFFRE % 0.4% R E LT RE,
TR AT CIX-ER VDS, 0.5 s BARBIFIER S > 7 0%
U= NEEBEEBL,SP 1 - 11 OFLDEKRTARE S
0.4% %A Z TNDIEDHER TED, Z4UTLY, REBCO 7—
TR IR AR AR & - LA E TE D,

DL B, BERSS T T NI REBCO =7 %y hThEH
WHEFICZELTEY, HEYEBLA S HILTHERT
BZEITINTHAD, L, RERSFEINLZEIZLY,
KRERT =T NHBIN00 A 7B 2 5 S 2 &Ry
ol —va Al RVBALMNI T,

SE A

1. S.Hahn, et al.: IEEE Trans. Appl. Supercond., 21 (2010) pp. 1592-
1595.

2. S. Noguchi, et al.: Abstracts of CSSJ Conference Vo. 95 (2017)
p. 20.

5960 20184 EEATKIL T4 - lHEESA R



3B-a03

EEMREISERALV- REBCO O/ /LDIEEAHIGRER

Test results of a conduction—cooled REBCO coil by using conductive epoxy resin

EE RN CEIE EE, SRR RS, EER OB, M E, B H i, WA B H GRE o Rm X = AT LX)
MIYAZAKI Hiroshi, IWAI Sadanori, UTO Tatsuro, KUSANO Takashi,
KOYANAGI Kei, ISHII Yusuke, NOMURA Shunji (Toshiba Energy Systems & Solutions Corporation)
E-mail: hiroshil 7.miyazaki@toshiba.co.jp

1. [ZL®HIZ

EIRBEEANT, BREER R0, KIREE
oA AT F 5 REEMEIFRY, LL, T —
JEFLTLEIE, Ry PARYIRFAEL, FEEL TLENE
Bk 238D TRV, Frex 1d, mEm AR EEEEa AL
DOREBEPGIET 5 kELC, EEMBEZ AV TH—
FEAGASE, BERNCE, SEEBEL L CERETHE
WL BRI LT, AR, — RSB REE R X
OBFBET RNV —NEWEEREEL /25720, 40l EEME
HHIE 2 f# A L 72 NAE 500 mm, 2 f&)E D REBCO 221 /L&A fE
L, {misE Bt s CGaEE R A £ LT,

2. aAILEE

B &R LIz VDG HEEORIS ) THIL T2 L%
Bk 327210, aANVER TN ETHZENT R THD,
BIFI D5y E &S — OB E ML T 570, BEATL
T2RUAIRT —7& REBCO MEEM 2R -8R oA
JNZBWT, A U llif O A EEERE CTER T A EL
7o HEMERE 2 A VI ICBAA LN 500 mm, 154 ~
— DY T NN —=Fa )L 2 ORI EBWREL T
0.25 mm OEFET NI —REBALTEEL, 2 BEaA
NWEBIELTZ, BIELTZ 2 FfEaA /L DFEItA Table 1 IR
RS

3. (ZE S I ER

EEMBIE B L 2 BB a2 {8 H R
\HLA AR, EFIEET LI — e 2 B GM o 2 BeA
T =IO T, £, aANVEEAEEOREICHRTE
TELIDNTT DD, 2BAT—VICe—Z =BT 7=, 21
JAAZIRIVTOBJE [ OB EFR 7 R OB I L B E 5
HIENRNETH D=0, TS ZHIEL T, B RED
EBE T moERER L, EIREREE T mERo 2=
NSRRI B EH LT, AN, ERASE B IEE
MU TEFMIERTDHI MR T D20, aAVREE
40 K IZBRELIIRTET, 10 A WEL, HKRBRE EMHLI-,
Fig. 1 [ZHBALL7=EIRER 1/10 BLOH.LEES B/B0 &
R, REERUE, 89 M THY, BT MOBPIZHE T 5L
1.2 mQTH -7z, KIZ, 2A/VRE 40 K T, 300 A 5@ELZ
REET, 2 BERT — VIO e — 22D aA ViR E %
LREE RBREERLZ, B RE Fig. 2 1[ORT, 24
WBED EFLEGIC, afVZEENFEAEL, A G IRER
ML, B MR BB N BRIV, A&z,
2 MEEMOZEEBEN 1V 284 T, BIRNSEETLZN, 24
JVEBER 32287, TOHOHFREOFRER, HILFEDHR
HRIRNZ LB LT,

4. FED

MM 2 A L2 ES 500 mm, 2 oA VAR E
L, (8 mE I CRERBRA ML 7, 2 /VIRE 40 K,
300 A IBERHZAA/IREE ERA-SEORRE FMILZRER,
AAACEENECTH IR ET DI LS, BHiEE
FHENSERUT, BERZ R CE 52 LR LTz,

— 150 —

Table 1 Specification of two stacked pancake coils
impregnated with conductive epoxy resin

Tape width (mm) 4

Tape thickness (mm) 0.17
Tape length (m) 518
Inner diameter (mm) 500
Outer diameter (mm) 570
Height (mm) 10
Number of turns/pancake 154
Number of pancake 2

Inductance (mH)

1
(Reference value) 07
1.2 4
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Fig. 1 Sudden discharging test result of two stacked pancake
coils impregnated with conductive epoxy resin
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Fig. 2 Overcurrent test result of two stacked pancake coils
impregnated with conductive epoxy resin
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Examination of quench—protection possibility of coated—conductor magnets through simulation

experiments using short pieces of coated conductor (1)
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Table 1. Critical current and n value of sample before and after
quench experiment (2 T, 30 K)

Before After
Critical current (100 pV/m) 380 A 380 A
Critical current (10 pV/m) 372 A 373 A

n value (fitted from the E-/ data 90 94
within 10-100 pV/m)

Current
L terminal

Coated conductor
VTI ¢
¥

b AAN )
TSI VTS5 T VT6 TS2
Quench heater

VT10
¥

150 mm

25 mm 25 mm

Fig. 1 Schematic view of experimental setup (VT: voltage tap,

TS: temperature sensor, Cu-T: copper current
terminal).
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Z ' Time constant of (@) - 600 —
= 200 H I ! current decrease 1.5 s —1500 E
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g- 100 [} 7
o O L 1 L L | I 1 1 1
= 5 10

Time (s)
Fig. 2 An example of experiment results: (a) current and
voltage of entire sample (VT1-VT10), (b) estimated
hot spot temperature near quench heater (VT5-VT6).
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Table 1. Sample information

Type FYSC-SCH04
Fujikura Width of sample 4.07 mm

Thickness of copper on 41 pm

each side

Type SCS4050
SuperPower Width of sample 4 mm

Thickness of copper on 20 um

each side

(@ B=2T,T=30K,V, =100mV,z, =0.1s

Jape =426 A/mm?
300 I tape )
715 O311 K| <—Jg, =869 A/mm

[#14 0230 K| I, degraded
30 | Jiape = 383 A/mm?
712 14 R(B36K = 2
950 ;g X(G36K) ~—J, =779 A/mm

#10 ©207 K|#23 ©296 K < =353 A/mm?
~ #9 tape
N %8 O 727 0 Jo =719 A/mm?
§ 200 [#7_O175K[#21 0231 K
5 76 O 720 O
75 Q162 K|#19 OI89K
150
EZe) #18 O

O Not degraded
X Degraded

73 _OISIK[#17 OIOK
#2
100 [#1. © #16 O

(b) B=2T,T=30K,V, =50mV,#,=0.1s

200 Burnt out ‘]lape = 475 A/mm?
GED <— Jo, = 1188 A/mm?
— [y -
2 LRk = Jpe = 450 A/mmj
2 150 F10Q 259K [ Solder of VT4 Joo =1125 A/mm
o LX) melted (T > 412 K)
S
O Not degraded
100 X Degraded
1 1.5 2

Time constant of current decrease (s)
Fig. 1 Experiment results: (a) Fujikura, (b) SuperPower.

(@) (b)
Fig. 2 Photo of sample after experiments: (a) burn out, (b)
bump.
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Table 1. Specifications of sample HTS pancake coil
Sample
Coil.inner diameter. [m] 1.5
Tape thickness (Insulation) [mm] 0.22
Tape thickness (Non insulation)[mm] 0.16

Tape width[mm] 4.0
n value 33
Number of Turns 75

A

R

Fig.1 Electrical circuit for an HTS pancake coil using a
conductor composed of two tape wires without wire insulation
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Fig.2 Current distribution in an HTS pancake coil without local
critical current degradation
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Fig.3 Current distribution in an HTS pancake coil with local
critical current degradation
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