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Improved quality of long RE123 coated conductors by IBAD/PLD approach
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Processing of multi-filamentary coated conductors with long length
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Fig.1 S-TEM cross—sectional bright field image of
YBCO film by fluorine—free MOD method

Fig.2 High magnification S-TEM lattice image of
near surface

Fig.3 Secondary electron image of YBCO surface
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Fig.1 Magnetic field angular dependence of Ic of GAYBCO
coated conductors
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Fig.2 XRD patterns of GdYBCO-coated conductors

Fig.3 Cross sectional TEM image of Zr-doped GdYBCO
coated conductor
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Tablel Specifications of the RE123 wires.

Items Details
Width (mm) 4.0
Thickness (mm) 0.17
le (A) at 77K 110~170

Table2 Specifications of the HTS cable core.

Items Details Diameter (mm)
Former FRP pipe 21
4 layers
HTS Conductor RE123 wires, 59 pes 23
Electric Insulation PPLP® (6 mm") 36
. 2 layers
HTS Shiel
S Shield RE123 wires, 50 pcs 38
Protection layer Kraft Paper 40
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Fig.1 Measured AC loss of the HTS conductor.
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Fig.2 Measured and calculated AC loss (Normalized).
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Investigation of AC Loss Reduction in Tri—axial HTS Cable
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Fig. 2 Imbalance ratio dependence of Cu Shield Loss.
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Fig. 3 Balance model Losses
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Fig. 4 Imbalance model Losses
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Current Margin Characteristics of 66kV GdBCO Superconducting Cable against Fault Current
—Overcurrent Experiments of Coated Conductors Under Cable Thermal Ambient Condition—
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Table 1 Specifications of model Cable

Outer
diameter
(mm)
Copper former(140 mm?) 18
HTS conductor layer(4 layers, width 4 22
mm/tape)
Electrical insulation(thickness 6 mm) 34
HTS shield layer(2 layers, width 4 37
mm/tape)
Copper shield layer(4 layers, 100 mm?) 42
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Table 2 Specifications of GdBCO sample tapes

Sample 1 2 3
T, @77 K 158.6 A | 115.2 A | 122.2 A
Width 4 mm
Thick | Cu 20 mm
ness Ag 5 mm
GdBa,Cu,0, 2.7 mm
Buffer 0.4 mm
Substrate 120 mm
300
200
= 100
E 0
a_mn
-200
'308fd 0.5 '15 T 2.0 2.5
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Fig . 1 Typical current waveform obtained by
numerical simulation
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Fig. 3 Experimental results
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Over—current Experiments and Numerical Simulations on
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Table.1 Specifications of Superconducting Model Cable

Outer diameter (mm)

Copper former 18 (140 mm?)
HTS conductor layer 22 (4 layers)
Electrical insulation 35

HTS shield layer 36 (2 layers)
Copper shield layer 42 (100 mm?)
30 \
Plozs: | 1
s analyses N
250 } Capper former
200 P Capper shield layer
i
| = yer
100
50 s

0

o 0.5 1 1.5 2 2.5
Time {s)
Fig. 1 Results of temperature rise
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(a) Experiments (b) Simulations
Fig. 2 Results of current distribution
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Design and Properties of 275 kV-3 kA YBCO HTS Cable
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Fig. 1 Cross section of YBCO tape after Cu plating
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Fig. 2 Comparison between measured and calculated AC loss
Table 1 Specification of 275 kV-3 kA HTS Cable
Structure Specification Diameter (mm)

Former 400 mm? hollow stranded copper 354
HTS conductor 2-layer YBCO, Total Z > 6,000A '
Insulation 22 mmt PPLP-C (PP ratio 60%) .-
HTS Shield 1-layer YBCO, Total / > 6,000A '
Cu Protective 200-350 mm? copper tape 48,0
Protection Insulation paper '
Cryostat pipe SUS and PVC sheath 150
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