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Table 1 specifications of RE mobile magnet

Wire type YBCOMOCVD) / Hastelloy
Width / Thickness 4.1 mm / 0.1 mm
Min. I, (77 K, s.f.) 112 A

Racetrack (4 single pancakes)
150 mm / 100 mm

Coil shape (pancakes)
Outer / Inner diameter

Straight length 150 mm
Turns 562 turns
Wire length 400 m
Inductance 97 mH
Rating current 86 A

Coil + Coil case + Radiation shield + MLI
+ Outer vessel

Cooling method Flow of gas He in cooling pipe

Initial cooling temperature < 20 K

Magnetization method Closed current using mechanical switch
Dimensions W:600 mm, T:400 mm, D:200 mm
Weight 52 kg

Magnet structure
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Fig.1 RE mobile magnet
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Fig.2 Temperature dependence of I, and n-value
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Fig.3 Temperature and magnetic field characteristics
after separation of cooling system and power supply
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Fig.1 Impregnated YBCO coil

Table.1 Specification of YBCO tape and coil

Tape width 4.4 mm
Tape thickness 0.2 mm
Min. [c@77K, 0T 85 A
Coil inner diameter 100 mm
Coil outer diameter 164 mm
Coil height 10 mm
Number of pancake coils 2

Number of turns(#A/#B) 119/119
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Fig.2 E-I characteristics of YBCO coil from 30K to 60K
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by using the Poynting’s vector method
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Fig. 1 Measuring system to detect locally abnormal condition
in HTS coil.
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(a) Flow rate of G. N2 is 0.48/sec  (b) Flow rate of G. N2 is 0.40/sec
Fig. 2 The measuring results on the sample coil in which local
abnormal condition have been generated.
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Fig. 1 Photograph of a YBCO tape (width: 3 mm).
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Table 1 Parameters of Bi-2223 5T-coil
Parameters 5T-coil
Height (mm) 173.6
Inner diameter (mm) 82
QOuter diameter (mm) 136.1
Layer number 32
Total turn number 3048
Colil coefficient (T/A) 0.018
Inductance (H) 0.4
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L%, AL NVOFHOWR(RE I L HMNEBE LR
AT 722 8% 2 O MR O BE - FATRE
KEROTIEML, I HICRATNRERE SR T
G A BT, Fig2lomd aAq L O@BEBRRIN EORET
MTELPERFNTLTPETH D,

Table 2 Parameters of Bi-2223 taped wires

Parameter JM28 JMS87
Average Width (mm) 4.14 4.17
Average thickness (mm) 0.274 0.278
Sheath Ag-Mg0.03wt%
Superconducting core ratio 0.37
Number of filament 121
Twist pitch (mm) —
Overall /. (A) at s.f. and 77K 160 158
Average J . (A/m’) at s.f. and | 1.41X10° | 1.36X10°
Average n value at s.f. and 77K 17 17.5
Thickness of insulation layer 25

IM28,87 6L 4.2K 0d,90d

W (JM28 0.04Hz 0d)

AC Loss Density [J/m3cyclc]

«<{mOp>00
= i
oo i
3
o
=
8
&
=

1072 107! 10° 10!
Amplitude of Applied Magnetic Field Density (T)

Fig. 1 AC loss density of JM28 and JM87 in

transverse and parallel fields

5T Bi-coil transport current loss
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Fig. 2 Transport current loss of 5T Bi coil at 4.2K
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Increasing current carrying capacity of toroidal coil using YBCO tapes for SMES and DC reactor
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Table 1 Specifications of toroidal coil used in analysis

Thickness of YBCO Layer (u#m) 1
Width of YBCO Layer (mm) 10
Thickness of YBCO Conductor ( ¢ m) 351
Number of Turns of Double Pancake Coll 100
Inner Radius of Double Pancake Coil (mm) 300
Thickness of Double Pancake Coil (mm) 32
Radius of Toroid (mm) 410
[ R
Coill it
e & -
Coil?—___ ==
. o
L == ;
3 =
Substrate i .
| =tamil . ;
P e T L
il |veco Tl ey L AR
|/ oo b
- =
Tape2 =« B !}L
YBECO Tape W

Fig. 1 Schematic drawing of a toroidal coil composed of eight
double pancake coils wound by two parallel YBCO tapes.
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=" ' ;

YBGO Tape N -::--.. MCg—— Coiz

Fig. 2 Schematic drawing of a toroidal coil composed of sixteen
double pancake coils wound by single YBCO tape.
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Fig. 3 Dependence of current distribution within a toroidal coil on
manufacturing error in YBCO tape thickness.
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Hoop stress tests of impregnated YBCO coils
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Tablel. Specifications of YBCO tapes and coils

Coil #A Coil #B
substrate NiW Hastelloy®
Tape width (Ave.) 4.4 mm 4 mm
Tape thickness (Ave.) 0.2 mm 0.1 mm

Tape length 9m 9m

Inner diameter 270 mm 270 mm
Outer diameter 276 mm 273 mm
Number of turns 10 10

polylmlde tape & resin
YBCO

substrate

4~ 10turn

Fig.2 Schematic of YBCO coil

107 ‘
O  before hoop stress test (coil#A)
—~ A after hoop stress test (coil#A)
g W before hoop stress test (coil#B)
X A after hoop stress test (coil#B)
>
< "
© -7
° 107 L 4
=
2 "
S IN
3 "
o 4
&
10° L U
I ol
1 10 100

Current (A)
Fig.3 E-I characteristics of YBCO coils at 77K after hoop
stress tests (Coil#A and Coil#B)
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Test results of conduction—cooled impregnated coil wound with YBCO tapes
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Table.1 Specifications of YBCO single—pancake coils

Coil No. #1 #2 #3 #4
Tape width 4 mm 4 mm 4 mm 4 mm
Tape thickness 0.1 mm 0.1 mm 0.1 mm 0.1 mm
Tape Length 24 m 24 m 24 m 24 m
Min [c@77 K, 0T 83 A 82 A 82 A 94 A

Inner diameter 50.0 mm 50.0 mm 50.0 mm 50.0 mm
Outer diameter 88.9 mm 88.9 mm 88.2 mm 88.6 mm

Number of turns 111 111 111 111
1.E-06
o coil#1

E A coil#2
N o coil#3
= o coil#4
§ 1E-07 —— Calcurated value
2
5
°
°
w

1E-08

10 100

Current [A]

Fig.1 E-I characteristics of single-pancake coils

Fig.2 Stacked single—pancake coils

©  Electric field of the coil#1
---8--- Magnetic field at the center of stacked coils
Calcurated value

1.E-06 10

1E-07 | Y

Electric field [V/cm]
[
Magnetic filed [T]

1E-08 L N R
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Fig.3 Excitation test results at operating temperature of 20 K
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